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IHHOACHUTEJIBHASA 3ATIIMCKA

[IproputeTHbIME LIENAMHU O0YyUEHHUSI MaTEMATUKE B 5—6 Kilaccax sBJISIOTCA:

e npoAoDKeHHEe (OPMHPOBAHMS OCHOBHBIX MAaTeMaTHUECKMX TMOHATHH (YMCIO, BEIMYMHA,
reomeTpuueckass  Qurypa), 00eCHeuMBAIOMIMX  IPEEMCTBEHHOCTb M  IEpPCHEKTHBHOCTb
MaTeMaTHYEeCKOTO 00pa30BaHMst 00yJarOINXCS;

® Da3BUTHE MHTEIUICKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEH OOydJarommxcsi, MO3HABATEIBHOM
AKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHUH, HHTEpeca K U3y4EHUIO MaTeMaTUKH;

e [ojBeAcHHE OOy4arolMXCs Ha JOCTYMHOM Uil HHUX YPOBHE K OCO3HAHUIO B3aMMOCBS3HU
MaTeMaTUKU U OKPYXAIOILIEro MUpa;

e (opmupoBanue (yHKIMOHATBHOW MaTeMaTHYECKOW TPAaMOTHOCTH: YMEHHUS pPacrno3HaBaTh
MaTeMaTH4ecKue OOBEKThl B PEAIbHBIX JKU3HEHHBIX CUTYalUSX, IPUMEHSATh OCBOCHHBIE YMEHUS
JUIS pelIeHUs] MPAaKTUKO-OPUEHTUPOBAHHBIX 33]1a4, UHTEPIPETUPOBATH MOJIyYEHHBIE PE3YIbTATHI U
OIICHMBATh UX HAa COOTBETCTBUE MPAKTUYECKON CUTYyaIUH.

OcHOBHBIE JIMHUM COJEp)KaHUA Kypca MareMaTHKu B 5—6 Kiaccax — apudmernyeckas Hu
reoMeTpHuuecKkas, KOTOpble pa3BUBAIOTCS NapauIeIbHO, KaX]1as B COOTBETCTBUU C COOCTBEHHOH JIOTHKOM,
OJIHAKO, HE HE3aBHUCHUMO OJIHa OT JAPYrod, a B TECHOM KOHTAaKT€ W B3auMojeucTBUH. Takxke B Kypce
MaTeMaTHKU IPOUCXOAUT 3HAKOMCTBO C JIEMEHTaMU alreOpbl U ONMHUCATEIbHONW CTATUCTUKH.

N3ydyenne apudpmeTHyeckoro marepuaja HauMHAeTCs CO CHUCTeMAaTU3allud W Pa3BUTUS 3HAHUU O
HaTypaJIbHbIX 4HCJaX, T[OJYyYEeHHBIX Ha YpPOBHE HadajgpHOoro ooOumiero ooOpaszoBanus. [lpu 3Tom
COBEPIICHCTBOBAHNWE BBIUMCIUTEIBHOW TEXHUKH U (OPMHUPOBAHUE HOBBIX TEOPETUYECKUX 3HAHUU
COUETAaeTCs] C Pa3BUTHEM BBIYMCIHUTEIBHON KYIbTYPHl, B YACTHOCTU C OOy4eHHEM IpPOCTEHIIMM Hpuémam
IMPUKUAKA U OLEHKU PE3YyNIbTaTOB BBIYMCICHUN. M3ydeHne HaTypallbHBIX 4HCE MPOAOJDKAeTcs B 6 Kiacce
3HAKOMCTBOM C HAYaJIbHBIMU MOHATUAMU TEOPUH JCITUMOCTH.

Hauano m3ydyeHus: 0OBIKHOBEHHBIX M JIECATUYHBIX APOOEi OTHECEHO K 5 Kiaccy. DTO MEpBBI dTall B
OCBOEHMH ApOoOEH, Korja MpOUCXOIUT 3HAKOMCTBO C OCHOBHBIMM HJESIMH, NMOHATHUAMHU TeMbl. Ilpu 3Tom
paccMOTpeHHe OOBIKHOBEHHBIX APOOEH B MOJTHOM 00BEME MPEANMIECTBYET M3YyUEHUIO JECATHYHBIX JAPOOCH,
YTO 1eJIeCO00Pa3HO € TOYKM 3pEHMs JIOTMKH H3JI0KEHHUS YMCIOBOM JIMHMM, KOTJa NpaBuia JEUCTBUH C
JECATUYHBIMU JpOOSIMU MOKHO OOOCHOBATh YK€ H3BECTHBIMU aJrOPUTMAaMH BBINOJHEHHS JEHCTBUI C
OOBIKHOBEHHBIMH JIpOOSIMM. 3HAKOMCTBO C JECATUYHBIMHM JIPOOSIMM pACIIUPUT BO3MOXKHOCTH JUIS
IIOHMMaHUs 00Y4YaIOIIMMHUCS IPUKIIAJAHOTO IPUMEHEHHUSI HOBOH 3alIMCH TP U3YYEHUH JIPYTUX MPEIMETOB U
IIPU [IPAKTUYECKOM HCI0JIb30BaHuM. K 6 Kitaccy OTHECEH BTOPOH 3Taln B M3ydeHUH ApoOei, rae NporuCcXoJuT
COBEpILEHCTBOBAHNE HABBIKOB CPaBHEHMs U IpeoOpa3oBaHus ApoOel, 0CBOCHUE HOBBIX BBIUMCIUTEIbHBIX
QITOPUTMOB, OTTaYMBAaHUE TEXHUKH BBIYMUCICHHWH, B TOM YHUCIIE 3HAYECHUH BBIPAKECHHUH, COACPXKALUX U
OOBIKHOBEHHbBIE, U JIECSATUYHBIE JPOOM, YCTAHOBJIEHHE CBSI3€M MEXIy HHUMH, PAaCCMOTpEHHE HPUEMOB
peleHus 3a1a4 Ha 1po6u. B Hauase 6 ki1acca MPOUCXOAUT 3HAKOMCTBO C MOHATUEM ITPOLIEHTA.

OCOOEHHOCTBIO M3YUYEHMSI IOJIOKUTENBHBIX U OTPULATENBHBIX YHMCEN SIBJISETCS TO, YTO OHM TaKXKe
MOTYT pacCMaTpHUBaThCs B HECKOJIBKO 3TanoB. B 6 kiacce B Havane m3ydeHus teMmel «llonoxurenbHble u
OTpULATENIbHBIE YuCia» Bblaensercs noarema «llenble 4yucna», B paMKax KOTOPOW 3HAKOMCTBO C
OTPULATEIBHBIMY YUCJIAMH U ACUCTBUSAMHU C MOJIOKUTEIBHBIMU M OTPULIATEIbHBIMU YUCIAMH IIPOUCXO JUT
Ha OCHOBE COJIEP>KATEJIBHOTO TMOX0/1a. JTO MO3BOJISET Ha JIOCTYIIHOM YPOBHE NMO3HAKOMHUTH O0yJaromuXxcs
IIPAKTUYECKH CO BCEMHM OCHOBHBIMM TOHATUSAMH TEMBI, B TOM YHCJIE€ M C IpaBWIaMU 3HAKOB IIPU
BBIMIOJTHEHUHN apu(MeTHUecKuX AeHCTBUM. M3ydeHne panMoHaNbHBIX YHMCEI Ha 3TOM HE 3aKOHYUTCSH, a
OyzeT MpoI0JDKEHO B Kypce anreOpsl 7 Kiacca.

ITpu 0OydyeHuu peleHnIo TEKCTOBBIX 3a/iad B 5—6 Kiaccax HCIOJb3YIOTCS apupMeTHIecKue mpuéMbl
pewtenus. [Ipu oTpaboTKe BHIYUCIUTENBHBIX HABBIKOB B 5—6 KilaccaxX pacCMaTpUBAIOTCS TEKCTOBBIE 3aJjauil
CIIEAYIOIIMX BUOB: 3aJlaud Ha IBM)KEHUE, HA YacTH, Ha TMOKYIKH, Ha pabOTy ¥ MPOM3BOAUTEIHLHOCTh, Ha
NPOIEHThI, Ha OTHOWIEHHs M mpornopiuu. OOydaroliecs 3HAKOMATCS ¢ NpuéMaMM pelieHus 3ajaad



nepebopoM BO3MOKHBIX BAPHAHTOB, y4arcsi padoTaTh ¢ MH(OpMAIMEH, MpeACTaBIeHHON B (hopme Tabui
WM IUarpamMM.

B nporpamme yuebHOTO Kypca «MaremaTtuka» MpeaycMOTPeHO (pOpMHUPOBaHHE MPOMEICBTHYECKIX
anreOpandeckux mpeAcTaBieHud. bykBa Kak CHMBOJI HEKOTOPOTO 4YHMCIa B  3aBUCUMOCTH  OT
MaTeMaTHYECKOI0 KOHTEKCTa BBOJAUTCS NIOCTENIEHHO. ByKBEHHas CUMBOJIMKA IIUPOKO UCHOJIB3YETCS IPEKIE
BCEro /Ui 3amucd OOIMX YTBEPXKACHUH M TpeAsoXeHHH, (GopMya, B YaCTHOCTH IS BBIYHCICHHS
r€OMETPUUECKUX BEJIIMYUH, B KAUECTBE «3aMECTUTENIS YHCIIA.

B nporpamme ydyeOHOTO Kypca «Maremaruka» Ipe/icTaBieHa HarjsjHas FeOMETpUsi, HalpaBjIcHHAs
Ha pa3BUTHE OOPA3HOTO MBIILICHHUS, TPOCTPAHCTBEHHOTO BOOOpPaXKEHUs, M300pa3UTEIBHBIX YMEHHU. DTO
BAKHBIM 3Tall B M3yYEHUU T€OMETPUHU, KOTOPBIM OCYIIECTBISETCS Ha HArJIgJHO-IPAKTUYECKOM YpPOBHE,
ONMpAETCs] Ha HaryigHO-00pa3HOe MBbIIUIEHHE oOydaromuxcs. bosbiias posib OTBOAWUTCS NMPAKTUHYECKOU
NEeSITEIbHOCTH, OIBITY, SKCIEPUMEHTY, MoJienupoBanuio. OOydaroniuecss 3HaAKOMSTCS ¢ T€OMETPUUECKUMU
¢urypamMu Ha IJIOCKOCTH U B MPOCTPAHCTBE, C UX NMPOCTEUIIUMHU KOH(UTYpallUsIMHU, ydaTcsi U300pakaTh UX
Ha HEJIMHOBaHHOM M KJIeT4aTol Oymare, paccMaTpHUBaIOT UX MpocTeiiine cBoiicTBa. B mpouecce n3ydenus
HarJIgJHOW reOMETPUH 3HaHUS, OJTy4YEeHHbIEe 00yJaOIIMMUCS Ha YpOBHE HayaJIbHOTO OOIIero 00pa3oBaHus,
CUCTEMATHU3UPYIOTCSI U PACIIUPSIOTCS.

CornacHo y4eOHOMY IUIaHY B 5—6 Kjaccax M3y4aeTcsi MHTETpUPOBAaHHBIM mpeamer «MaTemaThkay,
KOTOPBIM BKJIIOYAaeT apupMETHUYECKHI MaTepuan U HarJSIIHYI0 TeOMETPUIO, a TaKKe IMPOIeeBTHUECKUE
CBEICHUS U3 aJireOpbl, SJIEMEHTHI JJOTMKU M Hadalla ONHUCaTeNbHON CTATUCTUKH.

Ha u3yuenue yuebHoro kypca «Maremaruka» orBoautcst 340 gacos: B 5 kiacce — 170 yacos (5 yacoB
B HeJelo), B 6 kiacce — 170 gacoB (5 4acoB B HEJIEIIO).

COAEPKXAHUE OBYUYEHMUSA

S KJIACC

HartypaabHble uncia v HyJIb

Harypansnoe uucno. Psn narypansubix uucen. Yucno 0. M300pakeHne HaTypadbHBIX YACET TOYKaMHU
Ha KOOPJAMHATHOM (YHCIIOBOM) MPSMOM.

[lo3unmonnasi cucreMa cumcieHus. Pumckas Hymepauus Kak NpUMep HEMO3UIIMOHHOM CHCTEMBbI
curcieHus. JlecaTuuHas cuctemMa CYMCIICHUS.

CpaBHeHHE HATypaJlbHBIX YHCEN, CpPAaBHEHUE HaTypalibHbIX yucesl ¢ HyJaéM. CrnocoObl CpaBHEHHUS.
OxpyriieHne HaTypajlbHBIX YHUCE.

CrnosxeHre HaTypaJbHBIX YHCEJ, CBOMCTBO HYJIS IIPU CIIOKEHUU. Bbruntanue kak ieicTBue, ooOpatHoe
CIIOKEHHIO. YMHOXEHHE HaTypallbHbIX YKCEN, CBOMCTBA HY/S M €AWHMIIBI IPU YMHOXXEHUH. JleneHue kak
neiictBue, obpaTHOe yMHOXKeHHI0. KOMIOHEHTHI AEeWCTBHA, CBA3b Mexay HuUMH. I[IpoBepka pesynbrarta
apudmernueckoro neicTBus. I[lepemecTuTeNnbHOE W COYETATENbHOE CBOMCTBA (3aKOHBI) CIOKEHUS H
YMHOEHUS, pacIpeIeIuTeIbHOE CBOMCTBO (3aKOH) YMHOKEHUSI.

Hcnonb3oBanue OykB uis 0003HAYEHUS HEU3BECTHOIO KOMIIOHEHTAa M 3allCH  CBOICTB
apudmeTnyecKkux IeicTBUil.

Jlenutenu U KpaTHbIE YHMCIA, pa3jioKeHHe Ha MHOHTenu. [IpocTeie n coctaBHble uncna. [IpusHaku
JenumocTH Ha 2, 5, 10, 3, 9. JleaeHue ¢ 0CTaTKOM.

CreneHs ¢ HaTypalIbHBIM MOKAa3aTeNeM. 3aMKCh YKCIa B BUAEC CYMMBI Pa3psIIHBIX CIaraeMbIX.

UucnoBoe BbIpakeHUE. BpIUMCIEHHWE 3HAYEHUI YWCIOBBIX BBIPOKEHUH, MOPSAOK BBITOTHEHUS
neiictBuil. Mcnonp3oBaHue MPU BBHIYMCIECHUSX MEPEMECTUTENLHOTO U COYETATeTbHOTO CBOMCTB (3aKOHOB)
CJIOKE€HHUS U YMHOKEHHUS, paclpeeIUTeIbHOTO CBOMCTBA YMHOKECHHUSL.

JApoou

[IpencraBienne o Apodu Kak crocobe 3amucu YacTu BenuuuHbl. OObIKHOBEHHBIE qpoou. [IpaBuibHbIe
U HempaBwiIbHbIE ApoOu. CMernanHast ApoOb, MpeACTaBIEHUE CMEIIaHHOW ApoOU B BHJE HEMPAaBUILHOU
IpoOH W BBIETICHHE IEJIOM YacTH 4YMcia M3 HEMpaBWIBHOW npoou. M3o0pakeHue apobOeil ToukamMu Ha



qucioBoi mpsmoii. OcHOBHOe cBoicTBO npoOu. CoxpameHue apobeid. [IpuBeneHue apoOH K HOBOMY
3HameHatento. CpaBHeHHE JIpoOei.

Crnoxenne W BBIYMTAHUE ApoOeil. YMHOXEHHE U JeleHHe ApoOei, B3aMMHO OOpaTHbIe IpoOH.
HaxoxaeHue 4acTu 1enoro U LeJoro 1o €ro YacTH.

Hecstuunast 3ammch apoOeit. IlpencraBieHue necATHYHOW 1podu B BUIAE OOBIKHOBEHHOIA.
N3o06pakenue necaTnyHbIX ApoOeil ToukaMu Ha YucaoBO npsiMoil. CpaBHEHHE AECATUYHBIX IPOOECH.

Apudpmernueckue IeHCTBUA ¢ ASCATHUHBIMU Apo0siMu. OKpyTIeHHE AeCATHUHBIX IPOOCH.

Pemenne TekcToBbIX 32124

Pemenne TeKkcTOBBIX 3amad apudmernueckuMm crmocoboM. Pemenue normueckux 3amad. Pemienue
3a7a4d epebopoM BceX BO3SMOKHBIX BApHAHTOB. VICTIOIB30BaHKE IPU PEIICHUH 33124 TaOJIHIl M CXEM.

Pemenune 3anmau, coaep)KalluX 3aBUCUMOCTH, CBSI3bIBAIOIIME BEJIMYHMHBI: CKOpPOCTb, BpeEM,
paccTosiHMe, 1I€Ha, KOJMYECTBO, CTOMMOCTb. ENMHUIIBI M3MEpeHHs: Macchl, 00bEMa, II€HbI, PacCTOSHUS,
BpeMeHH, CKOpocTU. CBA3b MKy €IMHULIAMU U3MEPEHUS KaXK/1011 BETMYMHBI.

Pemenne ocHOBHBIX 3a/1a4 Ha JIpOOH.

[IpencraBienue JaHHBIX B BUJE TaOJIUL, CTOIOYATHIX JUarpamm.

Harasanast reomerpust

Harnsanueie npencraBienus o Gurypax Ha IJIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, JIyd, YroJl, JOMaHas,
MHOT'OYTOJIbHUK, OKPY’KHOCTb, KpyT. YTOJI. IIpsiMOii, OCTpBIN, TyIIOW U pa3BEPHYTHIN YIJIbI.

JlinHa oTpe3ka, METpUYecKHe €TUHUIBI UIMHBL. JIIMHa JOMaHOM, MepUMETp MHOIOYrOJIbHHKA.
N3mepenue 1 MoCTpoeHHe yriloB ¢ MOMOUIbIO TPAHCIOPTHUPA.

Harnsanueie mpencraBieHust o ¢Gurypax Ha IJIOCKOCTH: MHOTOYTOJIBHHMK, NMPSMOYTOJIbHHK, KBajpar,
TPEYroJIbHUK, O PaBEHCTBE QUryp.

N3obpaxenue ¢uryp, B TOM uucie Ha kierdaroil Oymare. [loctpoenne xkoHdurypanuii u3 dacren
MPSIMOM, OKPY)KHOCTH Ha HEJIMHOBAHHOW W KiieTdaTo Oymare. Mcmosib3oBaHME CBOWCTB CTOPOH U YIJIOB
MPsIMOYTOJIbHUKA, KBaJpaTa.

[Tnomaas NpsAMOYroJbHUKA U MHOTOYTOJIBHUKOB, COCTABJICHHBIX U3 MPSIMOYTOJIBHUKOB, B TOM UYHCIIE
¢buryp, n300paKkEHHBIX Ha KJIeT4aTol Oymare. EMMHAIIBI M3MEpEeHUs TUIOIIAIH.

Harnsnaeie npencraBieHust 0 MPOCTPAHCTBEHHBIX (PUTypax: MPsIMOYTOJIbHBIN Mapasuienenunes, Kyo,
MHOTOTpaHHUKHU. M300pakeHne MpocTEeHIINX MHOTOTPaHHUKOB. Pa3BépTku Kyba M mapaluienenumesa.
Coznanue Mojeneil MHOTOTPaHHUKOB (M3 OymMaru, MpoBOJIOKH, IUTACTUIIMHA U APYTUX MaTEPHUAIIOB).

O06BEM MPAMOYroJIbHOTO Napajuienenunena, Kyoa. Enunuiet nuamepenus oobéma.

6 KJIACC

HarypanabHbie ynciia

Apudmernueckue ASWCTBUS ¢ MHOTO3HAUHBIMU HATYpajibHBIMU 4HCIaMH. UMCIOBBIE BBIpAXKEHUS,
NOPAZIOK JAEUCTBUI, UCMOJIb30BaHHE CKOOOK. Vcmosib3oBaHME NMPH BBIUMCIICHUSAX HNEPEMECTUTENIBHOTO U
COUETATECIIBHOTO CBOMCTB CJIOXKEHUS U YMHOXKEHHS, PaCIpEIEIUTEIbHOIO CBOMCTBA YMHOXKCHMS.
OxpyriieHne HaTypaJbHbIX YACEI.

Jlenutenu M KpaTHble 4HCla, HAauOONbLIMKA OOMMHA AenuTedb M HauMeHbliee oOllee KpaTHOE.
JenuMoCTb CyMMBI U IIPOU3BEACHUS. JleJIeHHe C OCTaTKOM.

JApodu

OObIKHOBEHHast JApoOb, OCHOBHOE CBOMCTBO JApoOu, cokpauieHue JpoOeil. CpaBHeHHE U
yropsouuBaHue apoOeil. PemieHue 3agauy Ha HaxoXkJIE€HHE YacTH OT LEJOTO W IIeJIOr0 MO €ro 4YacTH.
JlpoOHOe uucio Kak pe3ynbTat aeneHus. [IpeacraBienue necsaTHYHOM ApoOu B BHJie OOBIKHOBEHHOM ApoOH
U BO3MOJKHOCTh MPEJCTAaBICHUS OOBIKHOBEHHOM JapoOM B BuJe aAecaTHUHOW. [lecaTmunele apodbu u
MeTpuyeckass cucreMa mep. ApupmeTnyeckue NeHCTBHS M YHMCIOBBIE BBIPAXKEHHS ¢ OOBIKHOBEHHBIMH M
JECATUYHBIMU JPOOSMHU.

OtHomenue. [leneHue B JaHHOM OTHoUIeHHH. Macmitad, nponopuus. [Ipumenenue nponopuuii mpu
pelIeHnu 3a1ay.



[TonaTHe npoueHTa. BelunciaeHue MpoueHTa OT BEIMYMUHBI U BEJIMYMHEI 110 €€ MPOLEHTY. BripakeHue
IIPOLIEHTOB JAECATUYHBIMU Apo0Osimu. Pemienue 3amay Ha NpOLEHTHI. BplpakeHHE OTHOLIEHUS BEIUYUH B
IIPOLICHTAX.

IHonoxuTebHBIE M OTPHLATEIbHBIEC YHCJIA

[lonoxxurenpHple W oTpuuareiabHble uucna. llensle uucna. Monyne yucna, reoMerpudeckas
MHTEepHpeTanus Moayias uucia. M3o0paxkeHue yncen Ha KOOPAUHATHON MpsSMON. YHCIOBBIE TPOMEXKYTKH.
CpaBHeHnue uncen. Apudpmernyeckue AeUCTBUA € OJOKUTEIbHBIMUA U OTPULIATEIbHBIMU YU CIIAMHU.

[IpsimoyrosnpHas cucremMa KOOpAMHAT Ha II0ckocTH. KoopauHaThl TOUKK Ha IJIOCKOCTH, adcuucca u
opauHara. [loctpoenue Touek v GUryp Ha KOOPAUHATHOM IIOCKOCTH.

BykBeHHBbIE BhIpaKeHH s

[Ipumenenne OykB JUId 3alUCH  MaTeMaTUYECKUX BBIPAXXEHUW U mpejylokeHuid. CBoiicTBa
apudmernyeckux JeicTBUN. BykBEeHHBIE BBIpRXKEHUS U YHUCIIOBBIE NMOJCTAaHOBKU. ByKBEHHBIE paBEHCTBA,
HaX0XJ/IeHWE HEU3BECTHOIO KOMIOHEHTa. DopMysbl, GopMyibl NEpUMETpa U IJIOLWAAN IPSIMOYrOJbHUKA,
KBajpara, 00bEMa mapasuiesienumneia u Kyoa.

Pemienue TeKCTOBBIX 32124

Pemenune TekcToBBIX 3amad apudMeTndeckuMm crocoboMm. Pemienue normueckux 3agad. Pernenue
3aj1a4 epedbopoM BCeX BO3MOMKHBIX BApUAHTOB.

Pemrenne 3amad, coxaepkKammx 3aBUCUMOCTH, CBSI3BIBAIOIIMX BEJIWYUHBI: CKOPOCTh, BpeEMH,
paccTrosiHMe, Le€Ha, KOJMYECTBO, CTOMMOCTb, NPOU3BOIUTENLHOCTb, BpeMs, 00bEM paboThl. EannHuIbI
W3MEPEHUS: MACChl, CTOMMOCTH, PACCTOSIHUS, BPEMEHH, CKOPOCTH. CBSI3b MEXKIy €IMHUIIAMH H3MEpPEHUs
KaKIOU BEJINYMHEL.

Pemrenne 3amad, CBS3aHHBIX € OTHOLICHHWEM, MPONOPLUMOHAIBHOCTBIO BEIWYMH, IPOLEHTAMMU;
peleHre OCHOBHBIX 3aJa4 Ha {pOOH U MPOLIEHTHI.

OneHka U NMpUKUAKA, OKpyriieHue pe3yinbrara. CocTaBieHHE OYKBEHHBIX BBIPAKEHHH IO YCIOBHUIO
3a/1a4H.

IIpencraBnenue JaHHBIX € HOMOIIbI0 TaOmuu W aumarpamm. CrosiOuaTble AMarpaMMbl: YTEHUE U
MOCTPOCHHE. UTEHUE KPYTOBBIX AUATrPAMM.

Harasignasi reomerpus

Harnsanele npeacraBieHus o Gurypax Ha INIOCKOCTH: TOUKA, IIPsIMast, OTPE30K, JIyd, YroJl, JOMaHas,
MHOTOYT'OJIbHUK, YETBIPEXYTOJBbHUK, TPEYTOJIBHUK, OKPY>KHOCTB, KPYT.

B3aumHoe pacnoioskeHue IBYX NPSMBIX Ha INIOCKOCTH, IapaJuIeNIbHbIE MIPSIMBbIE, IEPIICHANKYIIIPHBIC
npsimele. M3mepeHne pacCTOSHUM: MEXAYy ABYMsS TOYKAMH, OT TOYKHM IO IPSIMOM, [UIMHA MapIlipyra Ha
KBaJIpaTHOU CETKE.

W3mepenue 1 oCTpOEHUE YIII0B ¢ IIOMOILBIO TPAaHCIIOPTHPA. BUbI TpEyroJbHUKOB: OCTPOYTOJIbHBIMN,
IPSIMOYTOJIbHBIN, TYHNOYTOJIbHBIM, pPaBHOOEAPEHHBIN, PABHOCTOPOHHUH. UYeThIpEXYroJIbHUK, MPUMEpPbI
YEeTBIPEXYTOJBHUKOB. [IpsSAMOYrojapHUK, KBaJpaT: MCIOJIB30BAHUE CBOMCTB CTOPOH, YIJIOB, JMAaroHAJEH.
N306paxeHue reoMeTpuueckux (puryp Ha HeITMHOBAHHON Oymare ¢ MCIIOJIb30BAaHHEM LIMPKYIIs, JIMHEHKH,
yroJibHUKa, Tpancnoptupa. [locrpoenus Ha kieTdaToil Oymare.

Ilepumerp MHoOroyrosibHuka. IlonsTne mioman GUrypsl, €AMHUIBl H3MEPEHUs IUIOILAMIM.
[Tpubnmxénnoe wu3MepeHue ImIomaau ¢GuUryp, B TOM 4YHciIe Ha KBajapaTHOW cerke. [Ipubmmxénnoe
U3MEPEHUE MJIUHBI OKPYKHOCTH, IIJIOLIAAU Kpyra.

CuMMeTpHs: LIEHTpaJlbHasl, OCEBasi U 3€pKaJIbHAs CHMMETPUHU.

[TocTpoenune cuMMETpUUHBIX PUTYD.

Harnsanele mnpencTaBieHHst O NPOCTPAHCTBEHHBIX (urypax: mapajienenunesn, KyO, Mpu3Ma,
nUpaMua, KOHYC, IUIUH/D, map U chepa. M3o00paxkenne npocTpaHCTBEHHBIX Guryp. Ilpumepsr pa3zBépTok
MHOTOI'PaHHHUKOB, LWIMHApa W KoHyca. Co3maHue MoJeneil MpocTpaHCTBEHHBIX ¢uryp (u3 Oymarw,
IIPOBOJIOKH, IUTACTUIIMHA U APYTUX MAaTEPUAIIOB).

[Tonsitue 06bEMa, eAUHUIBI U3MEpeHUs 00bEMa. OOBEM NPAMOYTOJIBLHOTO Napajenenunena, Kyoa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMbBI YYEBHOI'O KYPCA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBILIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE  pe3yJbTAaTbl  OCBOGHUS  MporpaMMbl  ydeOHOro  kypca  «Martematukay
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCITUTAHHE:

MPOSIBJICHUEM HHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCHICKOW MaTeMaTHKH, II€HHOCTHBIM
OTHOIIIEHUEM K JOCTHKCHUSM POCCUHUCKMX MAaTE€MAaTUKOB W POCCHUIMCKOM MaTEMAaTHUYECKOW IIKOJIBI, K
WCIIOJIb30BAHUIO 3TUX JOCTIKEHUM B IPYIrUX HayKaX W MPUKIAIHBIX cdepax;

2) rpa:kaaHCcKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJTHEHHIO 00SI3aHHOCTEN TpaKIaHNHA U peaTU3alliu €ro MpaB, IPEICTaBICHUEM O
MaTeMaTHYeCKMX OCHOBaX ()YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBJICHHH, MPOLEAYp TPaXKIAHCKOTO
obmrecTBa (HapuMep, BEIOOPHI, OTMPOCHI), TOTOBHOCTHIO K 0OCY)KJICHUIO 3TUUECKUX MPOOJIEM, CBSI3aHHBIX C
MPAaKTUYECKUM TPUMEHEHHUEM JIOCTHXKEHUW HayKH, OCO3HAHHUEM BAXKHOCTU MOPAIBHO-3TUYECKUX
MIPUHIIUATIOB B JIEATETLHOCTH YYEHOTO;

3) TpyAOBOE BOCIIMTAHHE:

YCTAaHOBKOM HA AaKTUBHOE YYacTHE€ B pEHICHHWH TMPAKTHYECKUX 3aJad  MaTeMaTHYEeCKOU
HaIpaBJIEHHOCTH, OCO3HAHWEM BaYKHOCTH MaTEMaTHYECKOTO 00Opa30BaHUS Ha MPOTSHKECHUU BCEH KU3HU IS
YCHENTHOM MPoeCCHOHAIBHON JAESITEIbHOCTA M Pa3BUTHEM HEOOXOJUMBIX YMEHHUM, OCO3HAHHBIM BEIOOPOM
Y TOCTPOCHHEM WHIWBUIAYATbHON TPACKTOPUM OOpa30BaHUS M JKU3HEHHBIX IIJIAHOB C YYETOM JIMUHBIX
WHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTENH;

4) acTeTHYECKOE BOCIIMTaHME:

CHOCOOHOCTBIO K 3MOIIMOHAJIbHOMY M 3CTETHUYECKOMY BOCHPHUATHIO MAaTEeMAaTUYECKUX OOBEKTOB,
3a/1a4, pelIeHU, pacCy A€HUH, YMEHHUIO BUJIETh MaTEMAaTHYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUSA:

OpUEHTAIlMel B AESITETbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpEJCTaBICHHI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YeJIOBEKa, MPUPOAbI U OOlIecTBa, MOHUMAHUEM MaTEeMaTHUYECKON HAayKH Kak
cdepbl YernoBeUeCKOM NeATeNbHOCTH, 3TANoB €€ Pa3BUTUS M 3HAUMMOCTH IS Pa3BUTHUS LMBUIIM3AIUH,
OBJIQJICHUEM SI3bIKOM MAaT€MaTUKU M MaTEMaTUYECKON KyJIbTYpOl KaK CpEICTBOM IIO3HAHUSA MHpA,
OBJIAJICHHEM MPOCTEHIIIMMU HaBBIKAMH UCCIIEA0BATENIbCKOM AESATEIIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (GopMHUPOBAHME KYJIbTYPbl 310POBbSI H 3MOIMOHAJILHOIO
0J1aronosIy4us:

FOTOBHOCTBIO MPUMEHATh MATEMAaTHYECKHME 3HAaHUS B HHTEpPEcax CBOET0 3/0POBbs, BEICHUS
3I0pOBOT0 00pa3a Xu3HH (30pOoBOE MUTaHKE, COATAHCUPOBAHHBIA PEXUM 3aHITHHA U OTAbIXA, pErylsapHas
¢usnueckass aKkTUBHOCTH), CHOPMHUPOBAHHOCTHIO HaBbIKa pe(ieKkcuu, MpPU3HAHHEM CBOETO IpaBa Ha
OLIMOKY M TAaKOTO K€ MpaBa IPYroro 4eloBeKa;

7) 3K0J10TMYeCKOoe BOCIIUTAHUE:

OpHEHTAIlMel Ha MPUMEHEHNEe MaTeMaTHYeCKUX 3HAHUN 71 pelleHus 3a/1a4 B 00J1aCTH COXPAaHHOCTHU
OKpYXarollel Cpe/ibl, IIIaHUPOBAHMS MOCTYIKOB M OLIEHKH MX BO3MOKHBIX MOCIIEICTBUM ISl OKPY KaOIIen
Cpelbl, 0CO3HAHHUEM TJI00ATBFHOTO XapaKTepa SKOJOTHYECKHX MPOoOJIeM U MyTel X peuieHus;

8) ajanTanms K M3MEHAIUMCS YCJI0BUSIM COHMATbHOM M IPUPOJAHOM Cpebl:

FOTOBHOCTBIO K JCHCTBUSM B YCJIOBHUSIX HEONPEACIEHHOCTH, TOBBIIIEHUIO YPOBHSA CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPaKTUYECKYIO JI€ATEebHOCTb, B TOM YHCJIE YMEHHME YUYUTHCS Yy APYTHX JIIOJACH,
MproOOpeTaTh B COBMECTHOM IEATEIHPHOCTH HOBbIC 3HAHMSI, HABBIKM U KOMITIETCHIIUU U3 OIbITa JPYTUX;

HE0OX0IMMOCThIO B (DOPMHUPOBAHMU HOBBIX 3HAHUU, B TOM 4YHcIe (OPMYITHPOBATH HUJIEH, MOHSITHSA,
rUNoTe3bl 00 00BEKTaX U SIBICHUAX, B TOM YHCIIE PaHEe HEU3BECTHBIX, 0CO3HABATH NE(UIIUTHI COOCTBEHHBIX
3HaHUN U KOMIIETEHTHOCTEMH, MIIaHUPOBATh CBOE Pa3BUTHUE;



CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYHO CHUTYyallUI0, BOCIIPUHHUMATL CTPECCOBYIO CUTYyAIIMIO Kak

BBI30B, TPEOYIOLINI KOHTPMEp, KOPPEKTHUPOBATh MPHHUMAEMbIE PEIICHUS U JCHCTBH, (POPMYITUPOBATH U
OILICHUBATh PUCKH U TOCIEACTBHSA, ()OPMHUPOBATH OIIBIT.
METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTeabHBIE YHUBEpPCAJIbHBIC y‘leﬁHble JeHCTBUS

ba3oBble Jornveckue a1ecTBUS:

BBISIBIISITh U XapaKTEPU30BaTh CYIIESCTBEHHBIC NMPU3HAKH MATEMATHYECKUX OOBEKTOB, TOHSATHH,
OTHONIICHWA MEXIY NOHITHSIMH, (DOPMYIUpPOBATH OMNpPEACICHUS TOHATHN, YCTaHABJIMBAThH
CYIIECTBCHHBI TPU3HAK KIacCH(UKAIIMKM, OCHOBAHUS JJIsi OOOOIICHHWS W CpPaBHEHUsS, KPHUTCPUU
MIPOBOJIMMOTO aHAIIN3A;

BOCIIPHHUMATh,  (QOPMYJIIHpOBaTH W  NPeoOpa3oBBIBATh  CYXKJICHUS: yTBEPAUTCIbHBICE U
OTpHUIATEIIbHBIC, SJMHIYHBIC, YACTHBIC W 00ITUE, YCIOBHBIC,

BBISIBIISITh MAaTEMATHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IPOTUBOpEUrs B (paKkTax, JaHHBIX,
HAOJIIOJICHUSAX M YTBEPXKJICHUSAX, MpeiaraTh KPUTEPUU JUIS BBISIBICHUS 3aKOHOMEPHOCTEH U
MIPOTUBOPEUNI;

JeNIaTh  BBIBOJBI C HWCIOJB30BAaHWEM 3aKOHOB JIOTUKH, JCAYKTHBHBIX W  HHIYKTHBHBIX
YMO3aKIIIOYCHNH, YMO3AKIIIOUSHUN TI0 aHAJIOTUH;

pa3bupath J0Ka3aTeIbCTBA MATEMATHICCKUX YTBEPKICHHUH (ITPSAMBIC U OT IIPOTHBHOTO), IPOBOIUTH
CaMOCTOSITEIEHO ~ HECJIOKHBIE  JIOKA3aTeNbCTBA ~ MaTeMaTHYeCKHX  ()aKTOB,  BBICTPAWUBATh
apryMeHTAIlMI0, TPUBOJWTH TPUMEPBl W  KOHTPHPUMEPHl, OOOCHOBBIBATH COOCTBEHHBIE
paccyXJIeHus;

BBIOMpATh CHOCOO pemieHus y4eOHOW 3adaun (CpaBHHMBATh HECKOJIBKO BapHAHTOB PEIICHUS,
BBIOMpATh HanOoJIee MOIXO AN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebCcKHe NeCTBUA

HCII0JIb30BaTh BOIIPOCHI KaK MUCCIICAOBATEILCKUI HHCTPYMEHT TTO3HAHUS, OPMYITHPOBATH BOTIPOCHI,
(buKCcHpyOIIUe TPOTHBOPEYHE, MPOOJIEeMy, CAMOCTOSTEILHO YCTaHABIMBATH MCKOMOE W JIAHHOE,
(hopMHPOBATh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO IMO3UIINI0, MHCHHE;,

MPOBOJMTH IO CAaMOCTOSITEJIbHO COCTaBJICHHOMY IUIAHY HECJIOXHBIH AKCIEPUMEHT, HEOOJbIIoe
HCCIICIOBAHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4YeCKOro OO0BEKTa, 3aBHCUMOCTEH
00BEKTOB MEX Ty COOOiA;

CaMOCTOSITCIIBHO  (hOPMYJIMPOBATh OOOOINEHUS U BBIBOJBI [0 pPE3ylIbTaTaM IPOBEIEHHOTO
HAOJIIO/ICHUS, UCCIICOBAHUS, OIICHUBATh JOCTOBEPHOCTh MOJYYECHHBIX PE3yJbTaTOB, BHIBOJOB U
0000I11IeHMI;

IIPOrHO3UPOBATh BO3MOXKHOE PA3BHTHE IPOIECCA, a TAKKE BBIJIBHIaTh IPEANOIOKECHHS O €ro
Pa3BUTHH B HOBBIX YCIIOBHUSIX.

PaGora ¢ undopmanmeii:

BBISBJIATH HEJIOCTATOYHOCTh U M30BITOYHOCTh MH(POPMALIMH, TAHHBIX, HEOOXOAUMBIX JJIS pelleHUs
3aJjau;

BBIOMPATh, aHAIW3MPOBATH, CUCTEMATU3UPOBaTh M HMHTEPIPETUPOBATh MHPOPMALUIO PA3ITHMUYHBIX
BUJIOB U (JOPM IIPECTABICHHUS;

BbIOMpATh (OpMY MpeACTaBICHUs MHPOPMALMU U WUTIOCTPUPOBATH pellaeMble 3a/laud CXeMaMH,
JIrarpaMMamu, HHOHM rpadukoi 1 uX KOMOWHAIMSIMU;

OLICHUBATh HAAEKHOCTh HMHPOPMALMU IO KPUTEPUSM, MPEUIOKEHHBIM  YUYUTENEeM WM
c(OPMYIINPOBAHHBIM CaMOCTOSTENIBHO.

KoMMyHHKaTHBHBIC YHHBepcalbHbIe y4eOHbIC JeHCTBHUSA:



® BOCIPUHMMATh U (OPMYIMPOBATH CY)KICHHS B COOTBETCTBUHU C YCIOBUSIMH U IIEISIMH OOIICHUS,
SICHO, TOYHO, TPAMOTHO BBIP@KaTh CBOIO TOUYKY 3PEHHs B YCTHBIX M NMHUChMEHHBIX TEKCTaX, /1aBaTh
MOSICHEHUSI 110 X0y PELICHHUs 3a7[a4l, KOMMEHTUPOBATh MOJyYCHHBINH PE3YJIbTaT;

e B X0j/i¢ 0OCYKJEHUS 33J]aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBbI, MPOOIEeMbI, periaeMoi
3aJau, BBICKAa3bIBaTh WJCH, HAICJICHHBIC HA IMOWMCK DEIICHHUS, COMOCTABISATH CBOMU CYXKICHHUS C
CYKIEHHSIMH JIPYTHX YYacTHUKOB JHajiora, OOHAPYKHMBAThb pa3IHMYUe M CXOJCTBO IO3WIHHA, B
KOPPEKTHOH (opme (HopMyITHpOBaTh Pa3HOTIACHS, CBOU BO3PAKCHHUS;

® TPEACTaBIATh  PE3YJNbTaThl  pEIICHUS 3aJadd, OKCIEPUMEHTa, HCCIENOBAHMs, IPOEKTa,
CaMOCTOSITEJIbHO BBIOUpATh (OpMAT BBICTYIUICHHS C YYETOM 3a/au MPE3CHTAIIMU U 0COOCHHOCTEH
ayJIUTOPHUU;

® TIOHMMAaTh W MCIOJB30BATH MPEUMYIIECTBA KOMAHIHONH M MHIMBHIYyaTbHON pabOTHI IPU PEIICHUU
y4eOHBIX MaTeMaTHYECKUX 3a71a4;

® TPUHUMATh LEJNb COBMECTHOH JEATENbHOCTH, TUIAHUPOBATh OPraHMU3AlMI0 COBMECTHOH palboTHI,
pacrnpenensiaTb BUAbI paboT, J0roBapuBaThCs, 00CYKIaTh MPOIIECC U Pe3yNbTaT paboThl, 00001IaTh
MHEHHUS HECKOJILKHX JTIOJICH;

® y4acTBOBAThH B IPYNIOBBIX popmax paboTh! (00CYk1eHUSI, 0OMEH MHEHUSMHU, MO3TOBbIE IITYPMbI U
JpYyTrHe), BHIMOJHATH CBOIO YacTh paOOTHl M KOOPAHMHUPOBATH CBOW ACHUCTBUS C JPYTUMH YICHAMHU
KOMaHJbl, OIICHWBAaTh KadyeCTBO CBOEro BKJIaga B OOHIMI MPOAYKT TO KPUTEPHSM,
CcOPMYIMPOBAHHBIM YYaCTHUKAMH B3aHMOACHCTBHSL.

PeryasiTuBHble yHUBEpcalbHbIC YUeOHBbIE A€l CTBUA

Camoopranuszaums:
®  CaMOCTOSTEIIbHO COCTaBIIATH IIJIaH, aJITOPUTM PEIISHUS 3a/1auu (MM €ro 4acTh), BEIOMpPATh Crocod
pelieHns ¢ y4€TOM HMEIOLIUXCS PEecypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh U
KOPPEKTUPOBATh BapUaHThI PelIeHUI ¢ yu€TOM HOBOM MH(OpMALIHH.
CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:
e BIAJETh CHOCOOAMHM CAMOINPOBEPKH, CaMOKOHTPOJIA TIpollecca M pe3ylibTaTa pelleHus
MaTeMaTH4eCcKOH 3a7auu;
® MpeABHUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPHU PELICHUH 3a7a4l, BHOCUTh KOPPEKTHUBHI B
JesITeNIbHOCTh HA OCHOBE HOBBIX OOCTOSTENBbCTB, HAllIGHHBIX OIINOOK, BBISIBICHHBIX TPYTHOCTEH;
® OILCHMBATh COOTBETCTBUE pe3yJbTaTa ACSITEIbHOCTH MOCTABICHHOW LIENU U YCIOBUAM, OOBSCHSTH
MPUYMHBI  JOCTHMKEHHUS WM HEJOCTHKCHHS 1N, HaXOJAUTh OMIMOKY, [aBaTh OLEHKY
PHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K koHiy o6ydyenus B 5 kj1acce 00yJaromuiics MoxyduT CIEAYIOIINUe PeIMETHbIC Pe3yIbTaThl:

Yuciaa 1 BbIYMCTIEHUS

[lonumath ¥ MpPaBUIBHO YHNOTPEONATh TEPMHHBI, CBSI3aHHBIE C HATypadbHBIMH YHUCIIAMHU,
OOBIKHOBEHHBIMH U IECATUYHBIMU APOOSIMHU.

CpaBHUBaTh U YHOPSAAOYMBATH HATypallbHbIE 4HCIA, CPaBHUBAaTh B MPOCTEUIINX CIydasx
O0OBIKHOBEHHBIE APOOH, TECATUUHBIE APOOH.

CoOTHOCUTH TOYKY Ha KOOPAWHATHOW (YMCIOBOHM) MPSAMOM C COOTBETCTBYIOIIMM €W YHCIOM H
n300paxaTh HATypaIbHbBIC YHCTIAa TOYKAMU Ha KOOPIUHATHON (YUCIOBOM) MPSMOIA.

BeimonHaTe apudmMeTHieckue NEeHCTBUS ¢ HATypaIbHBIMH YUCIIAMHU, C OOBIKHOBEHHBIMH JIPOOSMU B
MPOCTEHIINX CITydasx.

BrIMONTHATE IPOBEPKY, TPUKUAKY PEe3yabTaTa BBIYUCICHUN.

OxpyriaTh HaTypaibHBIE YHCIA.



Peunrenne TekcTOBBIX 3a/1a4

Pemate TekcTOBBIE 33aUM APU(PMETUIECKAM CIIOCOOOM U C TIOMOIIBIO0 OPraHU30BAaHHOTO KOHEYHOTO
nepebopa BceX BO3MOXKHBIX BAPHAHTOB.

Pemars 3agaum, cojepikaliye 3aBUCUMOCTH, CBS3BIBAIOLME BEJIMYMHBL: CKOpPOCTb, BpEM,
paccTosiHue, 1IeHa, KOJIMYECTBO, CTOMMOCT.

Hcnonp30BaTh KpaTKue 3alIMCH, CXEMBI, TAOIHUIIBI, 0003HAUYEHUS TIPU PEILICHUH 3a1a4.

[Tonb30BaThCsl OCHOBHBIMU €IMHULIAMU U3MEPEHMS: LIEHbI, MACChI, PACCTOSHUS, BPEMEHU, CKOPOCTH,
BBIpAXKaTh OJJHH €MHUIBI BEIMYHHBI Yepe3 APYyTrHe.

W3BnekaTh, aHAIM3UPOBATH, OLEHUBATh WH(POPMALIMIO, TIPEACTABICHHYIO B TaOIuUIle, HAa CTOJI09YaTON
Jyarpamme, HHTEpIpPEeTUPOBaTh MPECTaBICHHbIE JaHHbIE, UCII0JIb30BaTh JaHHBIE IIPU PEILICHUH 3a/1a4.

Harasgnasi reomerpust

[Tonb30BaThcsl rEOMETPUUECKUMH TOHATUSAMH: TOUKA, MpsSMast, OTPE30K, Jy4, Yroj, MHOTOYI OJIbHUK,
OKPY>KHOCTb, KPYT.

[IpuBoUTE IpUMEPHI 0OBEKTOB OKPYKAIOLIEr0 MUPA, UMEIOUINX (POPMY U3YUYEHHBIX T€OMETPUUECKUX
¢uryp.

Hcnonb30BaTh TEPMHUHOJIOTHIO, CBA3aHHYIO C YrjaMU: BEpIIMHA, CTOPOHA, C MHOTOYIOJIbHUKAMH:
yToJ1, BEpIINHA, CTOPOHA, IMaroHajb, C OKPYKHOCTBIO: Painyc, TUaMeTp, LEHTP.

N300paxkaTh H3ydeHHbIE TE€OMETpUYECKHE (UIyphl Ha HEJIMHOBAaHHOW M KieT4aTol Oymare c
MTOMOIIBIO UPKYJIS U TUHEHKH.

Haxoauts 1MHBI OTPE3KOB HETIOCPEACTBEHHBIM U3MEPEHUEM C MTOMOIIBIO JTUHEHKH, CTPOUTH OTPE3KU
3aJJaHHOM JUIMHBI; CTPOUTH OKPYKHOCTB 33JJaHHOTO pajuyca.

Hcnonb3oBaTh CBOICTBA CTOPOH U YIVIOB NPSIMOYrOJIbHMKA, KBajapaTra Uil WX TOCTPOCHHS,
BBIYHCIICHUS TUIOIIAIU U IEPUMETPA.

Boruncnate mnepuMerp W IUIOIIAAL KBajApaTa, MPSMOYTOJbHUKA, (QUTYp, COCTAaBJICHHBIX U3
MPSMOYTOJIbHUKOB, B TOM YHCIe (GUTYp, N300paKEHHBIX HA KJIETYaTON Oymare.

[Tonb30BaTbcsi OCHOBHBIMM METPUYECKUMHU EAMHHUIIAMH H3MEPEHUs JIMHBI, IUIOLIAIH; BbIpaXaThb
OJIHU €IMHULIbI BEJINYMHBI Uepe3 ApyTrue.

Pacno3znaBare mapasuienenunen, KyO, HCHOJIb30BaTh TEPMUHOJIOTHIO: BEpIIMHA, pedpo, TpaHb,
M3MepeHusl, HaXOAUTh U3MEPEHUs MapajljiesienuIesa, Kyoa.

Boruncnsate 00bEM KyOa, mapaiienenurena 1mo 3aJaHHbIM H3MEPEHHSM, MOJIb30BaThCsl €IUHUIIAMU
u3MepeHust o0bEma.

Pematp HecnoKHbIE 3a/1a4y Ha U3MEPEHHE FEOMETPUUECKUX BEJIMYUH B MPAKTUYECKUX CUTYAIUSIX.

K koHniy o6ydyenus B 6 kjiacce 00yJaromuiics MoyduT CEAYyIONKe MpeIMeTHbIE Pe3yIbTaThl:

Yucsia ¥ BBIYUCTICHUSA

3HaTh U MOHUMATh TEPMUHBI, CBSI3aHHBIE C PA3IUYHBIMU BUIAMH YHCENl U CHOCOOaMU WX 3alHCH,
MEePEXOIUTH (€CIIU ATO BO3MOKHO) OT OJHOM (hOPMBI 3aMKCH YKCIIa K APYTOi.

CpaBHUBaTh U YNOPSAOYUBATH II€NIbIE YHUCIA, OOBIKHOBEHHBIE U JECATHYHBIE IPOOH, CPaBHUBAThH
YKClia OJIHOTO ¥ Pa3HBIX 3HAKOB.

BrInonHATh, coyeTas yCTHbIE U MUChbMEHHbIE TPUEMBI, apru(METHUECKUE ACUCTBUS C HATYpaIbHBIMU
U [EeNbIMH YHCTIaMH, OOBIKHOBEHHBIMU U JECATUYHBIMU JIPOOSMHU, MOJIOKUTEIHHBIMUA M OTPHUIATEIbHBIMU
YHCIIaMHU.

BbruncnsaTe 3HauYe€HHS YHUCIOBBIX BBIPAKEHWH, BBIMNOIHATH NPHUKUAKY M OLEHKY pe3yiabTaTa
BBIYHCIICHUH, BBIMOJHATH MPEOOPa30BaHUS UYUCIOBBIX BBIPAKEHHI HAa OCHOBE CBOMCTB apu(PMETHUYECKHX
JIEUCTBUM.

COOTHOCUTH TOYKY Ha KOOPJMHATHON MPSMOM C COOTBETCTBYIOIIUM €i YMCIOM M M300pa)xxaTh yucia
TOYKaMH Ha KOOPJMHATHOMN MPAMOi, HAXOIUTh MOAYJIb YUCIIA.

CoOTHOCUTB TOUKH B MPSMOYTOJIbHOM CUCTEME KOOPAMHAT C KOOPAUHATAMH STOU TOUKH.

OKpyTsTh LIeNbIe YUCIa U JeCATUYHbIE JpOoOU, HAXOAUThH MPUOIMKEHUS YnCell.

YucnaoBbie 1 OyKBEHHBIE BbIPAKEHUS



[TornmaTh M ynoTpeOIATh TEPMUHBI, CBI3aHHBIE C 3AIMCHIO CTENICHH YHMCIa, HAXOUTh KBaJIpaT U KyO
YKCJIa, BBIYUCIIATH 3HAUEHUS YHMCIOBBIX BBIPAKEHUI, COAEpKAILKX CTEIIEHU.

[Tonb30BaTbes MpU3HAKAMU JAEITMMOCTH, PACKIIAbIBATH HATYypaJIbHbIE YMCIIA HA IPOCTHIE MHOKUTEIIN.

[Tonp30BaThcs MacITaboM, COCTABIIATH POTIOPLUH U OTHOIICHHUS.

Hcnonb3oBath OYKBBI I 0003HAUYEHUS YUCET MPH 3aIMCH MaTEMaTHYECKUX BBIPAXKEHUH, COCTaBIATh
OyKBEHHBIC BBIpRKECHUS U (OPMYIIbI, HAXOIWTh 3HAYCHUS OYKBEHHBIX BBIPAKEHHH, OCYIIECTBIISSA
HE00X0IMMBbIE TIOJICTAHOBKH M ITPeoOpa3oBaHusl.

HaxonuTe HEM3BECTHBI KOMIIOHEHT PABEHCTBA.

Pemenne TekcToBbIX 32124

PemaTh MHOTOIIIArOBBIC TEKCTOBBIC 33/1a4H apU(PMETHUSCKAM CIIOCOOOM.

Pematp 3anaun, cBsi3aHHBIE C OTHOLIEHUEM, IPONOPLUUOHATIBLHOCTBIO BEJIUYKH, IPOLIEHTaMH, pellaTh
TPHY OCHOBHBIE 33J]a4d Ha APOOU U MPOLIEHTHI.

Pemarts 3amgaum, cojepikailiye 3aBUCUMOCTH, CBS3BIBAIOLME BEJIMYMHBL: CKOpPOCTb, BpeEMs,
paccTrosiHue, 11€Ha, KOJIMYECTBO, CTOMMOCTb, MPOU3BOAUTEIBHOCTh, BpeMs, 00bEM pabOThI, HCIOIb3YS
apudmeTnueckue AEUCTBUS, OLEHKY, IPUKUAKY, MOJIb30BAaThCs €IMHUIIAMH U3MEPEHUS COOTBETCTBYIOLIUX
BEJIMYMH.

CocraBiiaTh OyKBEHHBIE BBIPAKEHUS 110 YCIOBHIO 334a4H.

N3Bnekary mH(pOpMaInio, ITpeICTaBICHHYIO B TaOMWIIaX, HA JIMHEWHOMW, CTOJIOYATOW WM KPYroBOH
IyarpamMmax, HHTepIpeTUpOBaTh MPEICTaBICHHbIE JaHHbIE, CII0JIb30BATh JaHHbIE MPU PELICHUH 3a/1a4.

[IpencraBasTs HHPOPMAIUIO C TOMOIIBIO TAOIUL, TUHEHHON U CTON0YATON AUArpaMM.

Harasinnast reomerpust

[IpuBoUTE IpUMEPHI 0OBEKTOB OKPYKAIOLIEr0 MUPA, UMEIOUTNX (POPMY U3Y4YEHHBIX T€OMETPUUYECKUX
IJIOCKHUX M MPOCTPAHCTBEHHBIX (PUTYp, TPUMEPHI PaBHBIX U CUMMETPUYHBIX (UTYP.

N3obpaxaTs C MOMONIBIO ITUPKYJIS, TUHEHKHA, TPAHCTIOPTUPA HA HEJTMHOBAHHOM M KJIeTYaTOW Oymare
M3YYEHHBIE MIOCKUE TeOMETpUUecKre (PUrypsl U KOHMOUTYpaLlUU, CHMMETpUYHbIE (DUTYPBI.

[lonb3oBaThcsi TEOMETPUUECKUMU TMOHSATHSMH: PABEHCTBO (UIYp, CHMMETpHUsS, HCIOIb30BaTh
TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHUEN: OCh CUMMETPHUH, LICHTP CUMMETPHUHU.

HaxonuTe BeNMWYMHBI YIVIOB HM3MEPEHUEM C TOMOULIBIO TPAHCIOPTHUPA, CTPOUTH YIUIBI 3aJaHHOMN
BEJINYUHBI, IOJIb30BAaThCA IPH PEILICHUM 3aJad TpaJyCHOM MEpOH YIVIOB, PAacloO3HaBaTh Ha YEPTE)KAX
OCTPBIN, MPSIMOi, pa3BEPHYTHIN U TYNOU YTJIBI.

Bbluucnate anuHy JOMaHOW, NEPUMETP MHOTOYIOJIBHHMKA, I0Jb30BATHCS EAMHULAMU H3MEpPEHUs
JUIMHBI, BBIPAKATh OJJHU €MHUIIBI U3MEPEHMS ITIMHBI Yepe3 JIpyrue.

Haxonuts, ucnomnb3yst 4epTéKHbIE UHCTPYMEHTBI, PACCTOSIHUS: MEXAY IBYMS TOYKAMH, OT TOUKH 1O
MPSIMOM, JJIMHY IyTH Ha KBAJPAaTHOU CETKE.

Boruncnsate miomans (GUryp, COCTaBICHHBIX W3 MPSMOYTOJbHUKOB, HCIOIb30BaTh pa3OuMeHUE Ha
MPSIMOYTOJIbHUKHU, HAa paBHBIE (DUTYPHI, JOCTpaWBaHHE [0 MPSMOYTOJIbHHKA, MOJIH30BATHCS OCHOBHBIMU
eAMHULAMU U3MEPEHUS TUIOIIA/IA, BbIpAXKaTh OJJTHU €AMHUIBI U3MEPEHUS LJI0IIAIU Yepe3 APYyTrHUe.

PacrioznaBate Ha MoOAeNsSX U HM300paKEHUAX MUPAMHIY, KOHYC, IMHJIWHIpP, HCIOJIb30BaTh
TEPMHUHOJIOTHIO: BEPILIMHA, pedpo, IPaHb, OCHOBAaHHE, pa3BEPTKA.

N300paxkaTh Ha Ki1eT4aToi Oymare mpsiMOYrOJIbHBIN Mapaienenumnes.

Boruncnsate 00bEM NPSMOYTOJIBHOTO MapasuieNenunena, Kyoa, moiap30BaTbCsl OCHOBHBIMH €IMHUIIAMU
u3MepeHus o0béMa;

Pemrate HecnokHbIE 33/1a4M HA HAXO0XKJACHUE T€OMETPUUECKUX BEJIMYUH B MPAKTUUECKUX CUTYALUSX.



TEMATHYECKOE IINTAHUPOBAHHUE

6 KJIACC
Kosau4vecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoiasbubie | IlpakTuyeckue
NMPOrpaMmblI Bcero oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 H 2 1
ALYPAIBHBIC THCTA > https://m.edsoo.ru/7f414736
bubmmoreka [{OK
2 0 35 1 1
Alpobin https://m.edsoo.ru/7f414736
bu6moreka [IOK
3 Beipaienis ¢ OyKsamn 13 https://m.edsoo.ru/7f414736
4 Harnsanas reomerpus. [Ipsmelie Ha 6 bubnuoreka [JOK
TUIOCKOCTH https://m.edsoo.ru/7f414736
bu6moreka [IOK
5 Harnsanas reomerpust. CumMmmetpus 5 1 httos://m.edsoo.ru/7f414736
bu6moreka [IOK
6 [TonoxxuTenpHbIE M OTPUIIATEIBHBIC YUCTA 50 1 https://m.eds0o.ru/7f414736
bu6mmoreka [JOK
! HpeacTaseRke AaHAEX 0 1 https://m.edsoo.ru/7f414736
3 Harnsannas reomerpusi. @urypsl Ha 12 1 1 bubnuorexa [JOK
IUIOCKOCTH https://m.edsoo.ru/7f414736
9 Harnsannas reomerpus. @urypsl B 8 1 bu6mmoreka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/7f414736
10 [ToBTOpeHnue, 06061IeHNE, 10 5 bu6mmoreka [JOK
CHCTEMATH3ALAS https://m.edso0.ru/7f414736
1 [ToBTOpenue, 06061IeHNE, 10 5
CUCTEMaTH3aITUs
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 180 8 5
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IHOYPOYHOE IINTAHUPOBAHHUE

6 KJIACC
KoaunuectBo yacos
Jara
Ne n/m Tema ypoka KounrtpoJabHbie IIpakTuyeckue
Bcero U3y4YeHus
padoThI padoThI
1 Apudpmernueckue qeiHCTBUS ¢ MHOTO3HAYHBIMU 1
HaTypaJIbHBIMU YHCIIaMU
9 Apudmernueckue AeMCTBUS C MHOTO3HaYHBIMU 1
HaTypaJIbHBIMU YHCIIaMU
[IpeoOpa3oBaHue U HAXOXKIEHUE YHUCIOBOTO BBIPAKEHUS
3 C TIOMOIIIbIO CBOWCTB apU(PMETHUECKUX JIEHCTBUH C 1
HaTypaJIbHBIMU YHCIIaMU
HaxoxeHre 3HaYeHHs YUCIOBOTO BRIPAXKEHHUSI C
4 MTOMOTIIHIO CBOUCTB apu(hMETUUECKHUX ACHCTBUH C 1
HaTypaJbHBIMHU YUCIIAMU
5 [Topsiok BeIMOSHEHUS apu(METHICSCKUX JEHCTBUM 1
[Topsimox BeIMOMHEHUS apu(PMETHIESCKUX IEHCTBUMA B
6 BBIPXKECHUSAX, COJEPIKALIMX B TOM YUCIIE CTEHEHb C 1
HaTypalbHbIM IOKa3aTelleM
7 OxkpyrieHne HaTypaabHbIX YUCEI 1
3 Penienue TekcTOBBIX 3a7jau Ha Bce apu(MeTHUECKHE 1
NeUCTBUS C HaTYpaJIbHBIMU YUCIIAMU
9 Henurenu u kpatHele. [Ipu3Haku genumocty Ha 4, Ha 6 1
10 Penienue 3a1a4 Ha NpUMEHEHUE BCEX NPU3HAKOB 1
JEITUMOCTH
11 CymMa 4€THBIX M HEUETHBIX YUCEIT 1
12 CBolicTBa AEIMMOCTH CYMMBI HaTYpajbHBIX YNCEI 1
13 CBolicTBa AETMMOCTH IPOU3BEIEHUS HATYPaJIbHBIX 1
qucel




Pemienue TekCTOBBIX 3a71a4 HA IPUMEHEHUE CBOMCTB

14 JETMMOCTH CYMMBI U TIPOU3BEICHUS
Pemenune TeKCTOBBIX 33724 HA IPUMEHEHUE TIPU3HAKOB

15 JIETMMOCTH U CBOMCTB JIEIMMOCTH CYMMBI U
MIPOU3BEICHUS

16 [Ipocteie u coctaBHble uncia. Pa3noxxenue uncna Ha
MIPOCTHIC MHOKHTEIIH

17 Pemrenue 3agau Ha mMpuMEHEHUE ATOPUTMA PA3JIOKEHUS
YHUCJIa Ha MPOCTHIE MHOXKUTEITN

18 HauGonpmii o6mmii nenutens. Bzanmuo mpocteie
qucna

19 [IpuMeHeHne anropuT™Ma HaX0XKICHUST HanOOJIBIIEro
oOuiero nenuTens

20 Pemenue TeKCTOBBIX 3374 HA IPUMEHEHUE TIOHATHS
HanOOJIBIIIETO OOIIEr0 NETUTEIS

21 Haumensiee o0riee kpaTHOE. AITOPUTM HAXOXKICHHS
HaUMEHBIIIEro 00Iero KpaTHOTo

99 [IpumeHeHue aaropuTMa HaX0KI€HUSI HAUMEHbILEro
00111ero0 KpaTHOTO

93 Pemienne TeKCTOBBIX 3a7]a4 HA TPUMEHEHUE TIOHSTUS
HAaUMEHBIIIEro 00Iero KPaTHOTO

24 Pemenne TekCTOBBIX 3a71a4, BKIIOYAIOIINX TOHSITHS
JIeTUMOCTH

o5 KonTponsnas padora Ne 1 nmo reme "HarypanbHbie
yucna"

26 [Ipumenenue aaroput™a npuBeaeHUs Apodei K
HauMEHBIIIeMYy 00IIeMy 3HaMEHATEIt0

97 [IpuBenenus apobdeit kK HaMMEHbIIEMY O0IIeMY
3HAMEHATEI0

28 CpaBHeHHE 0OBIKHOBEHHBIX JIpoOei




[TpumeHnenne anropuT™Ma CpaBHEHHsI OOBIKHOBEHHBIX

29
npooOeit

30 Crnoxenne 0OBIKHOBEHHBIX JIPOOEi

31 [IpuMeHeHre aaropuT™Ma CIOKCHHS 0OBIKHOBEHHBIX
npooOeit

32 Berunranue oObIKHOBEHHBIX JPOOCH

33 [TpuMeHeHHe aaropuT™Ma BEIYUTaHUS OOBIKHOBEHHBIX
npobeit

34 CnoskeHne ¥ BEIYATAaHUE CMENIaHHBIX YHCENT

35 YMHOKEHUE U JIeJICHUE CMEIIaHHBIX YHCET
[IpencraBnenue aecaTHIHON qPOOH B BUJIE

36 OOBIKHOBEHHOU JPOOH U BO3MOXKHOCTh IPE/ICTABICHUS
O0OBIKHOBEHHOM JIPOOH B BHUJIE JECATUIHOU

37 Ci10’k€HHE U BBIYNTAHUE NECATHUHBIX

38 VYMHOKEHUE U NeJIEHNE NECITUYHBIX

39 ApubdmMeTnueckne NeUCTBUS C ACCITUIHBIMU TPOOSIMHU

40 ApudmMernueckne NeUCTBUS ¢ OOBIKHOBEHHBIMU U
JECATUIHBIMH JAPOOSIMHU

41 Pemrenne TeKCTOBBIX 3a7a4 Ha BCE apU(PMETHICCKIE
JEHCTBUS C OOBIKHOBEHHBIMH U JICCATHYHBIMU IPOOSIMU

42 Haxosxnenue npobu oT yncia

43 Haxosxenue uncia no ero npoou

44 Pemrenne TeKCTOBBIX 3a71a4 Ha HAXO0XKJICHHUE IPOOH OT
YHUCJIa M YMCIa 1o ero 1poou

45 [Tonsitre npouenra. [lepeBoa 1poOu B MPOLIEHTHI U
MIPOLIEHTOB B IpOOU

46 Brruncnenue nporieHTa OT BETUYUHBI U BETUYHHEI 110 €€
MIPOLICHTY

47 Pemenune TeKCTOBBIX 33724, COACPIKAIIUX MTPOLIEHTHI




Perienne TeKCTOBBIX 33a7a4, COACPIKALINX IPOOH U

48 1
MPOIICHTHI

49 OtHomenus. Jlenenre B JaHHOM OTHOIICHUHN 1

50 [Iponopuusa. Haxox1eHre HEU3BECTHOTO WICHA 1
MPOTIOPIIHH

o1 HaxoxaeHre Heu3BeCTHOro 4jeHa pornopLuun 1

52 [IpouieHTHOE OTHOLIEHUE ABYX YMCEI 1

53 [Ipsimas 1 oOpaTHas NPONOPIHUOHATbHBIE 3aBUCUMOCTH 1

o4 Pemenue TeKCTOBBIX 3a71a4 HAa IPOIOPLIUU 1

55 [IpuMeHeHne nponopurid ¥ IPOLIEHTOB IIPU PEILIEHUN 1
3aja4

56 Pemrenne TeKCTOBBIX 3a71a4 HA MPONIOPLIMU U MPOLEHTHI 1

S7 Maciitab Ha njgaHe ¥ Ha KapTe 1

58 Pemenue 3agau Ha mpuMEHEHUE TTOHATHUS 1

59 Pemenue 3agau Ha 4acTH, MPOIICHTHI, TPOTIOPITUN 1

60 Kontponbras padorta Ne 2 o teme "JIpoou" 1

61 bykBeHHbIE BbIpaXkeHMsl. 3HaueHHUEe OyKBEHHOTO 1
BBIPAXKEHHUS NP 331aHHBIX 3HAYCHUSIX OyKB

62 HaxosxneHue 3HaueHus1 OyKBEHHOTO BBIPaKEHUS IIPU 1
3aJJaHHBIX 3HaUYEHUIX OYKB

63 CocraBneHne OyKBEHHbBIX BBIPQXKEHUH 110 YCIOBHIO 1
3aJjauu

64 bykBenHble paBeHCTBa. HaxokieHne HEN3BECTHOIO 1
KOMIIOHEHTA CJIOKEHUS

65 bykBenHble paBeHCTBa. HaxokieHne HEN3BECTHOTO 1
KOMIIOHEHTa BBIYUTAHUS

66 bykBenHble paBeHCTBa. HaxokieHne HEN3BECTHOTO 1
KOMIIOHEHTa YMHOKEHUS

67 bykBennsle paBeHCTBa. HaxoieHne HEN3BECTHOTO 1




KOMIIOHCHTA ACJICHUA

Pemenne TeKCTOBBIX 3aaa4 ¢ IOMOIIBIO 6yKBeHHBIX

68 1
paBeHCTB
®opmynsl. [Ipumenerne popmyi nepumMeTpa u IIoImaIn

69 MPSIMOYTOJIbHHKA, KBAJpaTa; JNTMHBI OKPY>KHOCTH, 1
TUTOIIAN Kpyra

20 [Tpumenenne Gopmyit, BEIpaKAOIINX 3aBUCUMOCTH 1
MEX]ly CKOPOCTBIO, BpEMEHEM, PACCTOSIHUEM

71 [Tpumenenne Gopmyit, BEIPaKAFOIINX 3aBUCUMOCTH 1
MEX]Ty IEHOU, KOJMYECTBOM, CTOMMOCTBIO
[Tpumenenne Gopmyit, BEIpaKAFOIINX 3aBUCUMOCTH

72 MeXAy MPOU3BOAUTEIHLHOCTHIO, BpEMEHEM, 00BEMOM 1
paboThI

73 KonTponsnas pabota Ne 3 o teme "Boipaxenus ¢ 1
OykBamu"

74 [TepnienquKkyIsipHBIC TIPSIMBIE 1

75 [TocTpoenue neprneHANKYISApHBIX IPSAMBIX C TOMOIIBIO 1
4epTEKHBIX HHCTPYMEHTOB

76 [TapannensHbIe IPSIMBIC 1

77 ITocTpoenue napamiesbHbIX NPSMBIX C TOMOLIbIO 1
YepTEKHBIX UHCTPYMEHTOB

78 HaxosxaeHue ¢ moMomibio 4epTEXHbIX HHCTPYMEHTOB 1
paccTOsIHUS MEX/ly TOUKaMH, OT TOYKH JI0 MPSIMOM

79 HaxosxaeHue ¢ moMoIibio 4epTEXHBIX HHCTPYMEHTOB 1
JUIMHBI IyTH Ha KBAaJPAaTHOM CETKe

80 OceBas cummeTpus 1

81 IlenTpanpHas cuMMeTpuUs 1

82 ITocTpoenune cuMMeTpHUHBIX (UTYp 1

83 MoenupoBaHie CUMMETPUYHBIX (UTyp 1




84

IIpuMepsl cMMMETPHUM B IIPOCTPAHCTBE

85 [TonoxxurtenpHbIE U OTPULIATEIBHBIC YHCTIA

86 N300pakeHue MoI0KUTEIBHBIX U OTPUIIATEIHHBIX YUCEIT
Ha KOOPAMHATHOM IIPSAMOM

87 [IpoTrBONOIOXKHBIE UKCIIA

88 Lenpie uncia

89 Monyns yrcna

90 HaxoxneHnve 3HaueHNs BBIPpaXEHUN, COAEPKAIIUX
MO/TyJTh YHCIIa

01 CpaBHEHHE OTPUTIATEIBHBIX U TIOJIOKUTEIBHBIX YHCEN TIO0
MIPaBUITY

92 CpaBHEHHE OTPUTIATEIBHBIX U TIOJIOKUTEIBHBIX YHUCET C
ITOMOIIIBI0 KOOPINHATHOMN MPSAMOM

93 CpaBHEHME OTPULIATEIBHBIX U TIOJIOKUTENBHBIX YACET

94 N3menenue BeIUrH

95 CrnoxeHue NOoJIOKUTENIBHBIX U OTPULIATENIBHBIX YHCET C
MOMOIIbIO KOOPJAUHATHOM MPSIMOi

96 [IpumeneHne KOOpAUHATHOM PSMOM TIPHU CIOKEHUHU
MOJIOKUTEIBHBIX U OTPULIATEIIbHBIX YUCET

97 CrnoxeHue 1eNblX OTPULATEIbHBIX YHCET

98 CrnoxxeHue OTpuLaTeIbHbIX YHCEl

99 Haxoxpaenue ynoOHbIM ciocoO0M CyMMBI
OTPULIATEIIbHBIX YUCET

100 HaxosxieHrue 3HaueHHs YMCIIOBBIX BBIPAXKECHUI,
CoJIepXKaIIuX CyMMY OTPULATENbHBIX YUCEI

101 CrnoxeHue yncesn ¢ pa3HbIMU 3HaKaMU C TOMOUIBIO
KOOPAMHATHOU MPSAMON

102 [IpaBusio cioxkeHus UesbIX YUCEI C Pa3HbBIMU 3HaKAMH

103 [IpaBusio cioxkeHus UesbIX YUCEI C Pa3HbBIMU 3HaKAMH




[IpeoOpazoBanme U HAXOXKICHUE 3HAYCHUS YHCIOBBIX

104 BBIPAKEHUH, COAEpKAIIUX CYMMY HECKOJIBKUX YHCE C 1
pa3HBIMU 3HAKAMU

105 CrnosxeHue 9ncen ¢ pa3HbIMUA 3HAKAMH 1
[TpuMeHeHre MPaBMIT CII0KEHUS OTPHUIIATEIIBHBIX YUCE U

106 YHCeN C Pa3HBIMH 3HAKaMU MPU HAXO0XKJICHUH 1
HEU3BECTHOTO KOMIIOHEHTa OYKBEHHOTO PaBEHCTBA

107 Beruutanue neasix yncen 1

108 Brruntanue yncen 1

109 HaxoxpeHne 3HaYeHUS pa3HOCTH YHCE 1

110 AnreOpandeckas CcymMMa 1

111 HaxoxneHue 3HaueHus anreOpanyeckoil CyMMBI 1

112 HaxoxaeHne JUIMHBI 0Tpe3Ka 10 KOOpIuHATaM €ro 1
KOHILIOB
[IpumeHnenue npaBuia BBIYUTAHUS OTPUIIATEIBHBIX

113 YHUCEN MPU HAXOXKICHUU HEN3BECTHOTO KOMITOHEHTA 1
OYKBEHHOT'O PaBEHCTBA

114 CrnosxeHue ¥ BBIYUTAHUE OTPULIATENIbHBIX U 1
MOJIOKUTETIbHBIX YUCEIT

115 Kontponbhas padota Ne 4 o teme "CrnoxxeHue u 1
BBIYMTAHUE OTPUIATENILHBIX U MMOJIOKHUTEIbHBIX Yncen"

116 YMHOXEHUE JBYX YUCEII C Pa3HbIMU 3HAKaMHU 1

117 YMHOXEHUE JBYX OTPULATENIbHBIX YHUCET 1

118 CBoiicTBa YMHOKEHHUS OTPHULIATEIbHBIX YNUCET 1

119 HaxoxeHre 3HaueHUs CTETIeHH IIENI0T0, TPOOHOTO 1
OTPHUIATENLHOTO YKCIa

120 HaxoxaeHue 3HaueHUS MPOU3BEICHUS OTPUIIATETIHHBIX 1
qucell ¥ YHCeN ¢ Pa3HbIMU 3HaKaMHU

121 IIpumeHeHne npaBuil yMHOXKEHHS OTPULIATEIbHBIX YUCEI 1




W YUCCJI C pa3HbIMU 3HAKAMMU IIPU HAXOKIACHUHN
HCHU3BCCTHOT'O KOMIIOHCHTA 6yKBeHHOI‘O PaBCHCTBA

122

Haxoxc):[eHHe SHA4YCHUA YHUCJIIOBOI'O BBIPAXKCHUS,
COACPIKAICTO CIIOKCHUE, BBIYMTAHNEC, YMHOKCHHC
OTPULATCIIBHBIX YUCCIT U YUCCJI C PAa3HBIMH 3HAKaAMU

123

HaxoxneHue 3HaueHns1 OyKBEHHOTO BBIPAXKEHUS,
COZICPIKALIETO CII0KEHUE, BBIYMNTAHUE, YMHOKCHUE
OTPHLIATEIILHBIX YMCEI U YHCEII C PAa3HBIMM 3HAKAMHU

124

Jlenenve oTpuLATEIbHBIX YUCET

125

Jlenenue uncen ¢ pa3HbIMU 3HAKaAMU

126

HGHGHI/IG OTpULATCIIBHBIX YHUCCIT 1 YUCEJI C PA3HBIMU
3HaKaMHu

127

[IpeobpazoBaHue M HAX0XkKACHUE YaCTHOTO JPOOHBIX
OTPULATCIIBHBIX YHUCCIT U YUCEJI C PAa3HBIMH 3HAKaAMU

128

HpI/IMeHCHI/IC IMpaBUJI ACJICHUA OTPHULATCIBHBIX YUCEIT U
YHUCCII C pa3HBIMU 3HaKaMU IMPU HAXOKIACHUHA
HEHU3BCCTHOT'O KOMIIOHCHTA 6yKBeHH01"O PaBCHCTBA

129

HaXO}KI[eHI/IC 3HAYCHHUA YHUCJIIOBOI'O BBIPAXKCHUS,
COACPKAIICTO CIIOKCHUE, BBIYUTAHUEC, YMHOXKCHHUE U
ACJICHUEC OTPHULIATCIBbHBIX YHUCCII U YUCEII C pa3HBIMU
3HaKaMH

130

Haxoxnenue 3HadyeHUS 6YKBGHHOFO BBIPA’XCHH,
COACPKAUICTO CIIOKCHUC, BBIYNTAHNUC, YMHOKCHUC U
JACJIICHUC OTPHULATCIIbHBIX YU CCJI U YUCECII C pa3HbIMU
3HaKaMu

131

[Tpumenenue mpaBui apudMeTndecKux AeUCTBUI ¢
MTOJIOXKUTEIBHBIMU U OTPULATEIBHBIMUA YUCIaMU TIPH
HaXO0XJICHUH HEM3BECTHOTO KOMIIOHEHTa OYKBEHHOTO
paBeHCTBA

132

ApI/I(bMCTI/I‘-ICCKI/IC JEHUCTBUA C MOJIOKUTEILHBIMU U




OTPULATCIIbHBIMU YHCIIaMHU

[Tpumenenue mpaBui apuPpMETHIECKUX JCHCTBUH C

133 MOJIOKUTEILHBIMH U OTPUIATEILHBIMU YUCIIAMU TIPU
pEIICHUN IPAKTHYECKUX 3124

134 KonTpomasnas padora Ne 5 o reme "T10J0KUTEINBHBIC 1
oTpuLaTeNbHbIe ynca'

135 [IpsimoyronpHast cuCTeMa KOOPIUHAT Ha MIIOCKOCTH.
Koopaunara Touku

136 Haxosxnenue a0Gcrucchl 1 opauHaThl TOUKU. [loctpoenue
TOYKH 110 €€ KOOpAUHATaM

137 [TocTpoeHue Ha KOOPAMHATHOM IIOCKOCTH TOYKH U
(GuUTYpHI TI0 3a/TaHHBIM KOOPIWHATAM

138 CronbuaTbie U KPYrOBbIEC JHArPaMMbI

139 W3Bneuenune nHGopmaimu u3 cTo04aToil U KpyroBoi
ararpamm

140 CocraBrieHre 1 U3BJICUCHUE HHPOPMAITUN W3 TaOIHIIBI

141 MHOTOYTOJBHUKH U YeThIPEXYroabHUKH. M300pakeHune
¢buryp ¢ 3alaHHBIMH CBONCTBAMU

142 [IpsiMmoyroibHUK, KBaapaT: CBOMCTBA CTOPOH, YIJIOB,
aroHaneun
Buiel TpeyroibHUKOB: OCTPOYTOJIbHBIH,

143 MPSIMOYTOJIbHBIN, TYMOYTOJIbHBIN, paBHOOCPEHHBIH,
PaBHOCTOPOHHUI

144 [TepumeTp mpsIMOYTOJIbHUKA U KBaJIpaTa

145 [TepumeTp MHOTOYTOJIbHHUKA

146 [Inomanp npsAMOYrobHUKA U KBaJpaTa

147 HaxoxaeHue mioniaan MHOTOYTOJbHIKA pa3OueHueM Ha
MPSIMOYTOJTbHUKHU

148 HaxoxaeHue nepuMerpa u Mioiajad MHOTOYTOJTbHUKOB




CJI0’KHOM KOH(HUTypanuu

[TpubnmxEHHOE M3MEpEHNE IIMH U IJIOMIAeH Ha

149 .
KJeTyaTtoit Oymare

150 [TpubmmkEHHOE N3MEPEHHE JUTUHBI OKPYKHOCTH,
TUTOIIAN Kpyra

151 Pemrenue 3a1a4 Ha HAXOXKACHUE TEOMETPUIECKUX
BEJIMYHH B IPAKTHYCCKUX CHTYAIHSIX

152 Kontponbras padota Ne 6 o teme "lIpencraBnenue
naHHbIX. Harnmsgaas reomeTpus. @urypsl Ha TUIOCKOCTH"

153 [IpssmoyrompHBIN Napaienenunes, Ky0, npusMa u ux
aneMeHThl. M300paxenue Gpuryp

154 [Mupamuna, koHyC, TUIUHID, ap U chepa.
N3o6paxenue guryp

155 Pa3BEpTku mapayienenuiiea, MAPaMHIbI, TPHU3MBI,
WINHApA, KOHYCca

156 Co3znanne Mojieseit mpoCcTpaHCTBEHHBIX puryp (u3
OyMmaru, IpoOBOJIOKH, TJIACTHIIMHA U Jp.)

157 [Tonsatue 00bEMa; €TMHULIBI U3MEPEHHS 00bEMA

158 O06BEM IPSIMOYTOJILHOTO TapajuieenuIeaa, Kyoa

159 [Tpumenenue hopmyn 0ObEMa MPSAMOYTOIHLHOTO
napajuiesienurea 1 Kyoa npu pelnieHnd 3a1a4y

160 Pentenue 3a1a4 Ha HaxoXAeHUE 00BEMA Tel,
COCTaBJICHHBIX U3 KyOOB, IMapauIeIIeIUIICI0B

161 Hroroas koHTpoJbHAs paboTta / Beepoccuiickast
MpOBEpOYHas paboTa

162 [ToBTOpEHNE OCHOBHBIX MOHSATHI U METOI0B KypCOB 5 U 6
KJIacCOB, 0000IIIEHNE U CHCTEMATH3allls 3HAHUHI

163 [ToBTOpEHNE OCHOBHBIX MOHSATHI U METOI0B KypCOB 5 U 6
KJIacCOB, 0000IIIeHNEe U CHUCTEMATH3allNs 3HAHUHI

164 IToBTOpEHNE OCHOBHBIX MOHATUI U METOJIOB KypCcOB 5 1 6




KJIacCOB, 0000IIeHNE U CHUCTEMATH3allMs 3HAHUHI

[ToBTOpEHNE OCHOBHBIX MOHATUI U METO/I0B KypcOB 5 U 6

165 . 1
KJIacCOB, 0000IIeHNEe U CHUCTEMATH3allNs 3HAHUHI

166 [ToBTOpEHNE OCHOBHBIX MOHATUI U METO/I0B KypcoB 5 1 6 1
KJIaCcCOB, 0000IIEHNE U CHCTEMATH3allMs 3HAHUHI

167 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOI0B KypcoB 5 U 6 1
KJIaCcCOB, 0000IIEHNE U CHCTEMATH3allNs 3HAHUHI

168 [ToBTOpEHNE OCHOBHBIX MOHATUI U METO/I0B KypcoB 5 1 6 1
KJ1accoB, 0000IIIEHNE U CUCTEMATHU3alis 3HAaHU I

169 [ToBTOpEHNE OCHOBHBIX MOHATUI U METO/I0B KypcOB 5 1 6 1
KJ1aCcCOB, 0000IIIEHNE U CUCTEMATU3AIMS 3HAHUHA

170 [ToBTOpEHNE OCHOBHBIX MOHATHNA U METOJOB KypCOB 5 1 6 1
KJ1acCOB, 0000IIIEHNE U CUCTEMATHU3alis 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170




MPOBEPAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUA OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI

5 KVIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBePSIeMOro .
o0pa3oBaTe/IbHON NPOrPaMMbI OCHOBHOI0 00111ero 00pa3oBaHust
pe3yJbTara
1 Yucna v BBIYKCICHUS
11 [ToHuMath ¥ MPaBUIBHO YNOTPEONATh TEPMUHBI, CBS3aHHBIE C HATYpaJbHBIMU
' YUCJIaMH, OOBIKHOBEHHBIMU U JACCSITHYHBIMU JIPOOSMU
12 CpaBHHBATh U YHOPAIOYMBATH HATypaJbHbIE YUCIIA, CPABHUBATH B MPOCTEHUIINX
' CiTyJasix OOBIKHOBEHHBIE JPOOH, IeCATUYHBIE ApOoOH
CoOTHOCUTH TOUKY Ha KOOPAWHATHOM (YMCIOBOMN) MPSIMOM C COOTBETCTBYIOLIUM
1.3 el 4YucioM W M300pakaTh HaATypalbHBIE YHCJIAa TOYKAMHU Ha KOOPJAWHATHOU
(daucnoBoit) mpsAMoit
14 Boimonuate  apudmernyeckue ACMCTBHS € HATypaJbHBIMU  YHUCIAMH, C
' O0OBIKHOBEHHBIMH JIPOOSMH B MIPOCTEHIITUX CITydasx
15 BoInonHATh TpOBEpKY, MPUKUAKY Pe3yJibTaTa BEIUMCICHHUM
1.6 OKpyTasTh HaTYpaJIbHBIC YHCIIA
2 Pemenune TekcToBBIX 3a71a4
21 Pemarts TekcTroBhle 3amaud  apu(METHUYECKHMM CHOCOOOM M C  IOMOIIBIO
' OpPraHU30BaHHOTO KOHEYHOTO Mepedopa BCceX BO3MOKHBIX BAPUAHTOB
. Pemats 3amaun, coaeprkaiine 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIHMUMUHBI: CKOPOCTbD,
' BpEMs, paCCTOSIHUE, IIeHa, KOJIUYECTBO, CTOUMOCTh
o Hcnonb3oBaTh KpaTkue 3alucy, CXeMbl, TaONUIbI, 0003HAUYEHHUS MPU PEIICHUU
' 3a/a4
Yy [Tonb30BaThcsi OCHOBHBIMU €IMHUIIAMU W3MEPEHHS: LIEHBI, MAacChl, PACCTOSHHUS,
' BPEMEHHU, CKOPOCTH, BbIpaXKaTh OJIHU €IUHULIbI BEJIMUYUHBI Yepe3 Ipyrue
W3Bnekatb, aHanM3upoBaTh, OLIGHWBATh WHGOPMAIMIO, TPEJICTABICHHYIO B
2.5 TabnmuIe, Ha CTOJNOUATOM JUarpamMme, WHTEPIPETHPOBATh MPEACTABICHHBIC
JTaHHBIE, UCIOJIb30BaTh JaHHbIE IPU PEUICHUU 3314
3 Harnsanas reomerpus
31 [Tonp30BaThCcsi TEOMETPUUECKUMH MOHATUSMM: TOUKa, HpsiMas, OTPE30K, JIyd,

yroJl, MHOTOYT OJIbHUK, OKPY’KHOCTb, KpPyT




[IpuBoauTe mnpuMepsl OOBEKTOB OKPYKAIOUIETO MHpa, HMEUMX (opMy

32 M3YYEHHBIX TEOMETPUUECKUX (puryp
Hcnonb30BaTh TEPMHUHOJIOTHIO, CBS3aHHYIO C yIJaMHu: BEpIIMHA CTOPOHA; C
3.3 MHOTOYI'OJIbHUKAMM: YIoJl, BEpIIMHA, CTOPOHA, AMArOHANb; C OKPYKHOCTBIO:
panuyc, AuameTp, HeHTP
34 N300paxkate w3ydyeHHBIE TE€OMETpUYEcCKne (Urypsl Ha HEIMHOBAHHOH W
' KJIeT4aToi Oymare ¢ TOMOIIBIO IIUPKYJISI U TMHEHKA
HaxomuTh A7AMHBI OTPE3KOB HENOCPEACTBEHHBIM H3MEPEHHEM C IOMOIIBIO
3.5 JMHEWKH, CTPOUTH OTPE3KU 33aJaHHOU IUIMHBI;, CTPOUTH OKPYKHOCTH 33JaHHOTO
panuyca
36 Hcnonp3oBaTh CBOWCTBA CTOPOH M YIJIOB MPSIMOYTOJIBHWKA, KBajpaTa Uil WX
' MOCTPOEHMSI, BEIYUCIICHHS IIJIOIIAIN U TIEpUMETpa
Bbaucnare  mepuMeTp W IUIOMAAb  KBajpara, MPsSIMOYroJbHHKA, QHryp,
3.7 COCTaBJIEHHBIX M3 MPSAMOYTOJbHUKOB, B TOM 4Hcle (QUIyp, M300pakEHHBIX Ha
KJIeT4aToi Oymare
38 [Tomb30BaThCcsi OCHOBHBIMH METPHUYSCKHUMH E€IWHUIIAMH H3MEPEHHS JITHHEI,
' TUTOIIA]TH; BRIPAXXATh OJTHU €MHHIBI BEJTMYMNHBI Yepe3 Ipyrue
39 Pacnio3naBare mapauienenunen, KyO, UCIOJIb30BaTh TEPMHMHOJIOTHIO: BEpILMHA,
' pelpo, rpaHb, U3MEPEHMsI; HAXOAUTh U3MEpPEHHs Napaiesienunesa, Kyoa
3.10 Bbruncnare o0béM  KkyOa, mapauienenunena IO 3aJaHHBIM — U3MEPEHUsM,
' M10JIb30BaThCS €AMHULIAMU U3MEPEHUs 00bEMa
311 Pemate HecnokHble 3a7aud Ha M3MEPEHHE TI'€OMETPUYECKUX BEIMYMH B
' NPaKTUYECKUX CUTYALHIX
6 KJIACC
Kon .
IIpoBepsiemble npegMeTHbIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
NPOBepPsIeMOro .
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOI'0 001ero 00pa3oBaHus
pe3yJabTaTa
1 UYucna ¥ BEIYMCICHUS
3HaTh W TMOHMMATh TEPMUHBI, CBA3aHHBIE C pa3IMYHBIMU BHJAMM YHUCENT H
1.1 crioco0amMM HMX 3allUCH, MEPEeXOIUTh (€CIM 3TO BO3MOXKHO) OT OJHOM (OpMBI
3aIlMCH YUCIIa K IpYroi
12 CpaBHMBAaTh W YINOPAJOYUBATH LEJble 4YKCIa, OOBIKHOBEHHBIE U JIECATHYHBIC
' IpoOu, CpaBHUBATh YHCIIA OJTHOTO U Pa3HBIX 3HAKOB
13 BbInonHATh, coueTast yCTHbIE U TUCbMEHHBIE PUEMBI, apUPMeTHUYEeCKUEe AeHCTBUS

C HATypaJbHBIMU U [OCJIbBIMU YHUCIIAMU, OOBIKHOBCHHBIMU M ACCATUYHBIMU




I[pO6$IMI/I, IMOJIOKHUTCIIBHBIMHA 1 OTPHULATCIIbHBIMHA YU CJIaMU

Beraucnare 3HaUYeHHS YHCIOBBIX Bblpa)KeHI/If/i, BBIIOJHATG MPUKUIAKY W OLCHKY

1.4 pe3yibTaTa BBIYMCICHUN, BHIIOIHATH IpeoOpa3oBaHMs YMCIOBBIX BBIPAKEHUH Ha
OCHOBE CBOICTB apu(hMETHUECKUX ACHCTBHIMA
15 OKpyTasTh LENbIe YUCIA M JECATUIHbIE TPpOoOU, HAXOAUTh TPUOIMKEHUS YnCell
16 CoOTHOCUTH TOUKY Ha KOOPAMHATHOM MPSMON C COOTBETCTBYIOLIUM €W YHMCIOM U
' n300paXkaTh YMclia TOYKaMU Ha KOOPAWHATHOM MPSIMOM, HAXOAUTH MOJYJb YHCIIa
17 COOTHOCUTH TOUYKY B MPSIMOYT'OJBHON CHCTEME KOOPIUHAT C KOOPAMHATAMHU 3TOU
' TOYKHU
1.8 OKpyriaTh LeJble YUCia U IECATUUHbIE IPO0H, HAXOUTh MPUOIMKEHUS YNCE
2 UmcnoBble 1 OyKBEHHBIE BBIPAKCHHUS
[lonnMaTh W ymOTPEOJATH TEPMUHBI, CBS3aHHBIE C 3aMUCHIO CTETIEHU YHCIA,
2.1 HaXOJUTh KBaJpaT W KyO 4YKclia, BBIYUCIATH 3HAUEHHS YHCIIOBBIX BBIPAKEHUI,
COJIeprKalUX CTENEHU
59 [Tomp30BaThcs TpU3HAKAMH JCIMMOCTH, PAcKJIaJbIBaTh HATypalbHBIE YHCIa Ha
' MIPOCTHIE MHOKUTEITH
2.3 [Tomk30BaThcs MacmTaboM, COCTABIISATE MPOTIOPIIUH U OTHOIIICHHUS
Hcnonw3oBate OykBbl 1s1 0003HAU€HMsI 4MCEN NPU 3allUCH MaTEeMAaTU4YECKUX
2.4 BBIPQKEHUH, COCTaBIATH OYKBEHHBIC BBIPAKECHHS © (HOPMYJBI, HAXOIUTh
3Ha4eHUs1 OYKBEHHBIX BBIPAXKEHUIN
2.5 Haxonuth HEM3BECTHBIN KOMIIOHEHT PAaBEHCTBA
3 Pemrenne TeKCTOBBIX 3a1a4
3.1 PemaTs MHOTOIIAroBEI€ TEKCTOBBIE 3a/1a4K ApU(METHUECKUM CIIOCOOOM
3.2 Pemare 3amaum, cBA3aHHBIE C OTHOILIEHUEM, IPONOPLUOHAIBHOCTBIO BEJIMYMH,
' NPOLIEHTaMH, PelIaTh TPU OCHOBHBIE 33ja4l Ha JPOOU U MPOLICHTHI
Pemare 3amaun, coneprkaliue 3aBUCUMOCTH, CBSI3bIBAIOLINE BEIMYUHBI: CKOPOCTD,
33 BpEMsl, pacCTOSIHUE, LIEHY, KOJIMYECTBO, CTOUMOCTb, IPOU3BOAUTEIILHOCTD, BPEMs,
' 00bEM paloThbl, HCHONB3YS apupMEeTHUYECKHE NEeHCTBUSA, OLEHKY, NPUKUIKY;
H0JIb30BAThCS €IMHUIIAMU U3MEPEHHs COOTBETCTBYIOIUX BETUUUH
3.4 CoctaBnsTh OYKBEHHBIE BBIPQKEHUS 110 YCIOBUIO 3a/1a41
W3Bnekats nHGOpMaIMIO, IPEACTABICHHYIO B TaONUIaX, HA JIMHEWHOH, cTon0uaToi
3.5 WIM KpYroBoil jamarpamMmax, WHTEPIPETUPOBaTh IPEJCTaBICHHbIE JaHHbIC,
UCIIOJIb30BaTh JIaHHBIE NIPH PEIIEHUH 3a/1a4
36 [IpencraBnsaTe MHGOPMAILMIO C MOMOLIBIO TaONMI, JMHEHHOM W CTONOYaTON
' JMarpaMm
4 Harnsnas reomerpus
41 [IpuBoauTe mpUMepsl OOBEKTOB OKPYKAIOLIET0 MHpa, HMEIOUHNX (opMy

HU3YUYCHHBIX T'COMCTPHYCCKUX IUIOCKUX H HPOCTPAHCTBCHHBLIX (bI/Ipr, IMPUMCEPBI




PaBHBIX U CHMMETPUYHBIX (PUTYP

4.2

N300paxaTs ¢ MOMOLIbIO LUPKYIIS, JIMHEHKH, TPAHCIIOPTUPA HA HEIMHOBAHHOW M
KjIeTyaTod  Oymare W3y4deHHbIE IIJIOCKME TeoMeTpudeckue Gurypsl U

KOH(UTypauu, CAMMETpUYHBIE (PUTYPBI

4.3

[Tonb30BaThCcs TEOMETPHUUECKUMH TOHATUSMH: PaBEHCTBO (PUTYP, CHMMETpPHS,
UCII0JIb30BAaTh TEPMUHOJIOTHIO, CBSI3aHHYIO ¢ CHMMETPHUEN: OCb CUMMETPHH, LIEHTP

CUMMETPHUH

4.4

HaxonuTe BeNWYMHBI YIVIOB HM3MEPEHHMEM C IOMOINBI) TPAHCIIOPTHPA, CTPOUTH
YTJIbl 33JJaHHOW BEJIMYMHBI, [10JIb30BATHCS NIPU PELICHUN 3aJ1a4 IPagyCHOM Mepoun

YIJIOB, PACIIO3HABATh HA YEPTEKAX OCTPBIN, IPSIMOM, Pa3BEPHYTHIN U TYIIOW YIJIbI

4.5

Beluncnate  JUIMHY JIOMAaHOW, II€PUMETP MHOTOYI'OJIBHUKA, IOJIb30BATHCSA

CANMHUIIaMU H3MCPCHHA JIMHBI, BBIpAXXaTb OJHW CAWMHUIBI U3MCPCHUA IJIWHBL

qyepes apyrue

4.6

Haxonnuth, ncnonbs3ys 4epTEXHbIE MHCTPYMEHTBI, PACCTOSIHUA: MEXAY ABYMS

TOYKaMH, OT TOYKH JI0 MPSIMOM, JUIMHY IIyTH HA KBaJPAaTHOM CETKE

4.7

Boruncnsate minomaab Guryp, COCTaBICHHBIX U3 IPSIMOYTOJIbHUKOB, HCIIOJIb30BATh
pazbueHre Ha TMPSAMOYTOJbHUKM, Ha paBHble (UTYpbl, JOCTpauBaHHE [0
MPSIMOYTOJIbHUKA, TOJb30BATHCS OCHOBHBIMHM €IMHUIAMH M3MEPEHUsS IUIOIIA/IH,

BBIpaXKaTh OJTHU €UHUIBI U3MEPEHUS TIJIONIAIN Yepe3 Ipyrue

4.8

PacrioznaBath Ha MOZAENSAX W HM300pAXKEHUSX MNHPAMUAY, KOHYC, UWIHHID,

WCTIOJIh30BaTh TEPMHUHOJIOTHIO: BEPIIIMHA, peOpO, TpaHb, OCHOBAHHUE, pa3BEPTKA

4.9

N3o0paxaTs Ha KIeT4aTON OyMare mpsMOYTOJIbHBIN Tapajuieenune]]

4.10

Brruucisate 00bEM MIpsAMOYT'OJIBHOI'O IapauICiICIIuIicaa, KY6a, II0JIB30BAaTHCA

OCHOBHBIMH €AWMHULIAMHA U3MEPCHUA 00BéMa

411

Pemate HecoXHBIC 3aa4d Ha HaxXO0XICHHUE TICOMETPHUYCCKUX BCJIMYHMH B

IMPAKTUYCCKUX CUTYyallUAX

IMPOBEPAEMBIE D2JIEMEHTBI COAEP KAHUSA

5 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA
1 HarypanbsHble uncna u Hynb
11 Harypanbnoe uucno. Pan narypanbnbix uncen. Yucno 0. M3o0pakeHue HaTypambHBIX
' Yycell TOYKaMH Ha KOOPAMHATHOW (YMCIOBOM) MPAMOit
19 [losuunonnas cucrema cuuciaeHus. Pumckas Hymepanusa. JlecaTuuHas cucrema

CUHCIICHUA




CpaBHEHHE HaTYpaJIbHBIX YMCEJl, CPABHEHHE HATYPAJIbHBIX yKcel ¢ HylaEM. OKpyrieHue

L3 HaTypaJbHbBIX YUCEI
CrnoxxeHue, BBIYUTaHUE, YMHOKCHUE U JICJICHUE HATypalbHbIX uncesl. CBOWCTBO HYJS MpU
14 CIIO)KCHWHM, CBOMCTBa HYyJsi M €IUHULBI Mpu yMHOXeHHU. llepemecturenbHoe u
' COUeTaTelbHOE CBOMCTBA (3aKOHBI) CIIOKEHUSI M YMHOXKEHHUS, PaCHpPECIIUTEIIEHOE
CBOWCTBO (3aKOH) YMHOKEHHUS
L5 Hcnonw3oBanne OykB /it 0003HAUYEHUS] HEM3BECTHOTO KOMIIOHEHTA M 3aIllMCU CBOMCTB
. apupMeTHIECKUX JCHCTBHIMA
16 Jlenutenu U KpaTHBIE YKCIIa, pa3oKeHUe Ha MHOXKUTENH. [IpoCcThie U cOCTaBHBIE YHCTIA.
' [Ipu3naku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkoM
17 Crenenb ¢ HaTypalbHBIM TOKa3aTelieM. 3aluCh 4YKCIIa B BHUJE CYMMBI Pa3psIHBIX
' cliaraeMbIx
UucnoBoe BblpakeHUE. BpluncieHne 3HAYeHWM YHCIOBBIX BBIPAXKEHUH, MOPAIOK
18 BBITIOJTHEHUST JIecTBUM. Vcronmp30BaHWe TPH BBIYUCICHHSIX TEPEMECTHTEIBHOTO |
' COYETATEILHOTO CBOMCTB (3aKOHOB) CIIOKCHHS W YMHOXXEHHUS, PACTIPEICTUTEIBHOTO
CBOWCTBA YMHOKEHUS
2 Hpobu
[IpencraBnenue o Apodbu Kak crocoOe 3anucu 4actTu BeanduHbl. OOBIKHOBEHHBIC IPOOH.
21 [IpaBunbHBIC ¥ HEeMpaBWIbHBIE IpoOu. CMmemanHas apo0b, MPeICTaBICHUE CMEITIaHHOM
' IpoOu B BUI€ HEMPABWIBHOM IpoOU U BBIJIEICHUE IEJION YacTH YKcia U3 HEMPaBUILHOM
npobu. N3o6pakenne npodei ToukaMy Ha YMCIIOBOW TIPSMO
29 OcHoBHOe cBoiicTBO npobu. Cokpamenue npoOeit. I[lpuBenenue npoOu K HOBOMY
' 3HameHaTeno. CpaBHeHHE JIpoOei
23 CrnoxeHue W BBIYUTAHUE OpOoOCi. YMHOXKEHHE M JieJieHnue IpoOeii, B3auMHO-00paTHbIE
' npobu. HaxoxaeHue 4acTu 1Eenoro u 1eyioro 1o ero 4acTu
Jecstuunas 3anuchk apoOeil. [IpeacraBnenue necatuuHoil ApoOu B BUAE OOBIKHOBEHHOIA.
24 N300paxkenne necITUYHBIX JApoOeil ToukaMu Ha YHUCIOBOM mpsMoil. CpaBHeHHe
JECSITUYHBIX Apo0eit
T Apudmernueckue IEUCTBUS C JECATUYHBIMH JpoOsiMu. OKpyrieHHe AeCATUYHBIX
' npoodeit
3 Pemrenne TekcTOBBIX 3a7a4
3.1 Perienune TeKCTOBBIX 3a7a4 apu(METUYECKHM CIIOCOOOM
3 Pemenue normveckux 3amad. Pemenue 3aqau nmepedOpoM BceX BO3MOXKHBIX BapUaHTOB.
' Hcnonb3oBanue mpu penieHuy 3a1ad Tabaull 1 CXeM
33 Pemenne 3amau, cojepKalmiMX 3aBUCUMOCTH, CBSI3bIBAIOIIME BEIUYUHBI: CKOPOCTD,

BpEMs, PACCTOAHUC, LCHY, KOJIUYCCTBO, CTOHUMOCTD. Eqununel HU3MEPCHUA: MACCHI,




00bEMa, IIEHBI, PACCTOSHHS, BpEMEHH, CKOPOCTH. CBA3b MEX]ly €AMHUIIAMHA U3MEPEHUS

Ka)XJIOW BEJTUYUHEI

3.4 Pemenune ocHOBHBIX 3a/1a4 Ha IpoOH
3.5 [IpencraBnenne JaHHBIX B BHJIE TaOJIUI], CTOJIOYATHIX TUArpaMM
4 Harnsanas reomerpus
Harnsigaeie npencrasieHus o purypax Ha INIOCKOCTH: TOYKa, IpsMast, OTPE30K, JIyd, Yrod,
4.1 JIOMaHasi, MHOTOYI'OJIbHUK, OKPYKHOCTb, Kpyr. Yroia. IIpsmoi, ocTpblil, Tymnoun H
Pa3BEPHYTHIN YIJIbI
49 JnuHa oTpe3ka, METpPUYECKHE E€OUHHUIBI JJIUMHBL. J[nTuHa JIOMaHOW, mNepuMeETp
' MHOTOYT0JIbHUKA. MI3MepeHre 1 NOCTPOeHKE YIIIOB ¢ IOMOIIbIO TPAHCIIOPTHPA
43 Harnanuele  npencraBieHus O gurypax Ha  IJIOCKOCTH:  MHOTOYIOJIBHUK,
' MPSIMOYTOJIBHHK, KBaJ[PaT, TPEYTOJILHUK; O PABEHCTBE (PHUTYD
N3o006paxkenue guryp, B ToM uncie Ha kieryaToil 6ymare. [loctpoenne koHpurypauui
4.4 W3 yacTed mpsMOM, OKPYKHOCTH Ha HEIMHOBAHHOM U KjeryaToi Oymare.
Hcnonb3oBanue CBOMCTB CTOPOH U YIJIOB MPSMOYTrOJIbHUKA, KBaJIpaTa
[Tnomane MpsMOYroJbHUKA ¥ MHOTOYTOJIEHUKOB, COCTABICHHBIX M3 MPSMOYTOJILHUKOB,
4.5 B TOM uucie ¢uryp, n3o00pakEHHBIX Ha KierdaToil Oymare. EnuHuibl m3mepeHus
TJI0LIAAN
Harnsnuele mpencraBieHHss O  OPOCTPAHCTBEHHBIX — (QUrypax: MPSIMOYTOJBHBIH
45 napajuiefnenumnes, Kyo, MHOrorpaHHuku. M3o0pakeHune mpocTednx MHOTOTPAaHHUKOB.
' Pa3BépTku kyba u mapawtenenumnena. Co3nanue MoJielneii MHOTOIPaHHUKOB (M3 Oymard,
MIPOBOJIOKH, IJIACTUIIMHA U JPYTUX MaTepPHAalIOB)
4.7 O0BEM IPSIMOYTOJILHOTO Mapajuieaenumneaa, kyoa. Equaurisr nsmepenus oobema
6 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COJEePKAHUS
1 HarypanbHbie uncna
Apudmernueckue AEUCTBUS C MHOTO3HAYHBIMU HATYypaldbHBIMU YHMCIaMHU. UHCIOBBIE
11 BBIpQXKEHHUs, TOPSJOK JAEHCTBHMH, UCMONb30BaHHEe CKOOOK. lcmonb3oBanue mpu
' BBIUMCIICHUSX TEPEMECTUTEIBHOIO M COYETaTeNbHOIO CBOMCTB  CIIOKEHUS U
YMHOKEHUS, paclpeIeIUTEIbHOTO CBOMCTBA YMHOXKEHHUS
1.2 OxpyriieHne HaTypaJlbHBIX YU CEI
13 Jlenutenu W KpaTHble 4MCiIa, HauOONbLIMKA OOLIMI JenuTenh M HauMEHbIIee olliee
' KpaTHoe. JlemuMOCTh CyMMBI U TPOU3BEACHUS
14 Jlenenue ¢ ocraTkoM




Hpobu

OObIkHOBEHHAs1 IPoOb, OCHOBHOE CBOWCTBO JIpoOH, cokpaieHue apodeit. CpaBHeHHE U

21 yIOPSI0YUBaHUE APOOeii
95 Pemenue 3asa4 Ha HAXOXKAEGHWE YAaCTH OT IEJIOTO M IEJI0ro mo ero yactu. J[poOGHoe
' YHCIIO KaK Pe3ysbTaT JIeJIEeHUs
23 [IpencraBnenne OecATUYHON APOOM B BUIEC OOBIKHOBEHHOHW IpoOM M BO3MOKHOCTH
' MpeacTaBIeHUs 0OBIKHOBEHHOH JPOOH B BUJE JECATUIHOM
54 JlecaTuuHble poOM M MeTpUyecKas cucrtemMa Mep. Apudmernueckue ACUCTBUS U
' YUCJIOBBIC BHIPAXKEHUS C OOBIKHOBEHHBIMU U JIECITUYHBIMU APOOSMU
25 OtHomenue. Jlenenne B AaHHOM oOTHomleHMH. Macmtad, nponopius. Ilpumenenue
' MIPONIOPLIUH ITPU PEILICHNN 3a/1a4
[TonsiTie npouenTta. Beiuncienue npoueHTa OT BENMMYUHBL U BETUYUHBI 110 €€ MPOIIEHTY.
2.6 BoipakxeHue mNpoLEHTOB JecSITUYHBIMU JApoOsMu. PemieHue 3agady Ha MPOIEHTHI.
BrIpakeHue OTHOIIEHUS BEJTMYHH B IPOLIEHTaX
3 [TonoxurensHble U OTPUIATENBHBIEC YHCIIA
[TomoxuTenbHple W oTpuLareinbHble uyucna. llensie uywmcna. Mopayns 4ucna,
3.1 reoMeTpuuecKass HMHTEpIpeTalus MOayls uucia. M3oOpaxeHnue ducen Ha
KOOPJIMHATHOM mpsiMoii. UncnoBbie MpoMekyTkH. CpaBHEHUE YHCEIT
3.2 Apudmernueckue AEHCTBUS C MOJOKUTEIbHBIMU U OTPUIATEIBHBIMU YHCIIAMU
33 [IpsimoyrospHas cucTemMa KOOpAMHAT Ha TIocKocTH. KoopauHaThl TOUKH Ha MJIOCKOCTH,
' abcuucca u opaunara. [loctpoenue Touek U GUryp Ha KOOPAUHATHOM MIIOCKOCTH
4 BbykBeHHbIE BbIpaKEHUS
[Ipumenenne OykB Juid 3alUCH MaTEMaTHUYECKUX BBIPAKCHHUM M MPEUIOKEHUM.
4.1 CpoiicTBa apudMeTHUUECKHX JeHCTBUA. bDByKBEHHbIE BBIPAKECHHS M  YHCIIOBBIC
MOICTaHOBKU. byKBEHHBIE PaBEHCTBA, HAX0XJACHUE HEU3BECTHOTO KOMIIOHEHTA
42 @opmynbl, GopMylbl MepuMeTpa U IUIOIIAAU MPSMOYTOJbHUKA, KBajpara, o0bEMma
' napajuiefnenumnesa u Kyoa
5 Pemenne TekcTOBBIX 3a7a4
5.1 Pemrenne TeKCTOBBIX 3a7a4 apu(PMETHIESCKUM CITOCOOOM
5.2 Pemienue noruveckux 3agau. Pemenue 3agau nepe0opoM BceX BO3ZMOKHBIX BAPHAHTOB
Pemenune 3amad, conepxkaliMxX 3aBUCUMOCTH, CBSA3BIBAIOIIMX BEJIMYMHBI: CKOPOCTb,
£ 3 BpEMs, pAacCTOSIHME, L€HA, KOJUYECTBO, CTOMMOCTb, IPOM3BOJUTEIIBHOCTh, BpeMS,
' 00bEM paboThl. EnuHUIBI U3MEpeHUs: Macchl, CTOMMOCTH, PACCTOSIHUS, BPEMEHH,
ckopocTH. CBs3b MEXKY €IMHULIAMU U3MEPEHMSI KaJKI0M BETNIMHBI
£ 4 Pemenune 3amauy, CBA3aHHBIX C OTHOLIEHWEM, HPONOPIHOHAIBHOCTBIO BEJIUYMH,

NMpOoUCHTaMHU; PCIICHHUEC OCHOBHLIX 3a/a4 Ha I[pO6I/I 1 PO CHTHI




OneHka U IpUKHUIKA, OKpyTiieHue pe3ynbrara. CocTaBiieHne OYKBEHHBIX BRIPAKEHUH 10

9.5
YCIIOBHIO 33J1a4H.
56 [IpencraBnenne AaHHBIX ¢ MOMOINBIO TaOmui U auarpamM. CrosuaThie AUarpamMmel.
' UteHue KpyroBbIX JUarpamMmm
6 Harnsanas reomerpus
6.1 Touka, mpsimasi, OTpe30K, Jy4, yroJi, JOMaHas, MHOTOYI'OJbHUK, YETBIPEXYTOJIbHUK,
' TPEYTrOJIbHUK, OKPYKHOCTb, KpyT
6.9 B3aumHoe pacnosiokeHue JAByX MpPSMBIX Ha IUIOCKOCTH, HapajuleibHBIE IpSMbIE,
' MePIEHIUKYIISIPHBIE TIPSIMbIE
6.3 N3mepenue pacCcTOsAHMI: MEXAy ABYMs TOYKaMHM, OT TOYKHM JO IPSAMOM, JJIuHA
' MapuipyTa Ha KBaJIpaTHOM CETKe
6.4 W3mepenue 1 mocTpoeHue yriioB ¢ MOMOLIbIO TPAHCIOPTUPA
65 Bunbl  TpeyroJbHHMKOB:  OCTPOYrOJIbHBIM,  NPSMOYIOJIbHBIM,  TYNOYTOJIBHBIMH,
' paBHOOEIPEHHBIH, PABHOCTOPOHHUM
6.6 UYetbipéxyronpHuK. [IpaMOyronbHUK, KBapaT: UCIOIb30BAaHUE CBOIMCTB CTOPOH, YIJIOB,
' nuaroHanei
6.7 N3obpaxenne reoMeTpuyeckux (Uryp Ha HEIMHOBAHHOW Oymare ¢ HMCIHOJIb30BaHUEM
' IUPKYJIS, IMHEWKH, YTOJIbHUKA, TpaHcopTupa. [locTpoeHus Ha kieTdaToi Oymare
6.8 [TepuMeTp MHOTOYTOJTBHUKA
6.9 [lonstne momanu GuUrypel, eaWHULBl u3MepeHus Miuomaau. [Ipubmmxénnoe
' M3MepeHue omaau Guryp, B TOM 4rciie Ha KBaJpaTHOM ceTke
6.10 [TpubmmxEHHOE U3MEPEHHE ITTUHBI OKPY)KHOCTH, TUIOMIAIH Kpyra
6.11 CuMMeTpus: IIeHTpalbHas, oceBas U 3epkaibHas. [locTpoenne cuMMeTpuYHbIX GUryp
Harnsanuele mpencrtaBieHHs O MPOCTPAHCTBEHHBIX (UIypax: MapaiieNenumnes, Kyo,
npu3Ma, mupaMuja, KOHyC, [MUIUHIpP, map U cdepa. M300parkeHue mpocTpaHCTBEHHBIX
6.12 ¢uryp. Ilpumepbl pa3BEPTOK MHOTOTPAHHMKOB, UWIMHIApa U KoHyca. Co3maHue
MoJieNiell MPOCTPAHCTBEHHBIX (uryp (u3 Oymaru, MpOBOJIOKH, IUIACTUIIMHA U APYTUX
MaTepHuasoB)
6.13 [lonstne o00bEMa, enuHUIBl uU3MepeHUs 00béMa. OO0BEM  MPSIMOYTOJBHOTO

napajenenumnena, kyoa

YYEBHO-METOIUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHHUKA




METOAUYECKHUE MATEPHAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






