Pabouast mporpamma no yueOHOMy npeamery «MaTteMaruka.
ba30BbIil yPOBEHBY

COJAEPKAHUE YYEBHOI'O KYPCA «MATEMATHUKA»

S kiace

HarypanbHble ync/ia 4 HyJ1b

HatypanbsHoe uncno. Pan mHarypanbnsix uncen. Yucino 0. M300pakeHne HaTypaIbHBIX YHCENT
TOYKaMHU Ha KOOPJAMHATHOMN (YMCIIOBOM) mpsimoid. [To3unmmonnas cucrema cuuciaeHus. PuMmckas
HyMepanus Kak IpuMep HENO3UIMOHHON CHUCTEMBI CUMCIIEHUS. JlecATUYHAs cucTEMa CUMCIICHHUS.
CpaBHeHUE HaTypaJbHBIX YHCET, CPAaBHEHUE HATYpaIbHBIX uncen ¢ HyaéM. CriocoObl CpaBHEHHUS.
OkpyriieHne HaTypallbHbIX yncell. ClioKeHne HaTypaJlbHbIX YK CEIT; CBOWCTBO HYJIA IIpU
CJIO’KeHUH. BblunTanue kak geiicTBue, 00paTHOE CI0KEHUIO. Y MHOKEHHE HATYPaJIbHBIX YHCEN,;
CBOICTBa HYJIA U €AMHUIIBI IPU YMHOXKEHHH. JleneHne Kak qeiicTBue, 00paTHOE YMHOKEHHIO.
KomnoneHTs! neficTBuid, cBsI3b MeX Ay HUMU. [IpoBepka pe3ynbTara apuMETHUECKOTo ACHCTBUS.
[lepemecTuTeNnbHOE U COUYETATEIHHOE CBOMCTBA (3aKOHBI) CIOXKEHUS M YMHOXKEHUS,
pacmnpenenuTenbHoe CBOMCTBO (3ak0H) YMHOXKeHUs. Mcnons3oBanue OyKB /Uit 0003HAYCHUS
HEW3BECTHOTO KOMITOHEHTA M 3alTUCH CBOWCTB apu(PMETHUECKUX NCUCTBUN. JlenuTenu u KpaTHbIC
4HClla, pa3ylo’keHne Ha MHOXUTENU. [IpocTeie u coctaBHble uncia. [Ipu3Haku nenuMocTy Ha 2, 5,
10, 3, 9. Jenenue ¢ ocratkoM. CTeneHb C HATypaJIbHBIM MTOKa3aTeeM. 3allucCh YUciia B BUJIE
CYMMBI pa3psIHBIX ciaraeMbIX. YncaoBoe BelpakeHue. BorunciaeHue 3HaueHNi YMCI0BBIX
BBIPAXKEHU; TOPSIOK BBIIOJHEHHS ACHCTBUM. MCrionp30BaHNEe MPU BHIYUCICHUSIX
NIEPEMECTUTEIBHOIO U COYETATEIBLHOTO CBOMCTB (3aKOHOB) CIIOKEHUSI U YMHOXKEHUS,
pacipeaeIuTeIbHOIO CBOMCTBA YMHOKECHMUS.

Apoon

[IpencraBnenue o podH Kak crocoOe 3amucy 4acT BeaunduHbl. OOBIKHOBEHHBIE APOOH.
[IpaBunbHBIE U HeNpaBUIbHBIE ApoOu. CMemanHas ApoOk; MpeACTaBICHUE CMEIIaHHON Apo0u B
BU/JIC HETIPAaBUJIHLHOU ApOOU U BbIIEJICHHE LIEJION YacTH YKCIia U3 HEMPaBUILHOU TpOoOH.
N3obpakenue npobdeit ToukamMu Ha YUCIIOBOH npsimoii. OcHOBHOE CBOMCTBO ApoOu. CokpaleHue
npobeii. [TpuBenenue apodbu Kk HoBoMy 3HaMeHaTemto. CpaBHeHHE apobeit. CiioxeHne u
BBIYUTAHUE Ipo0eil. YMHOXKEHUE U AeJieHne Apo0eil; B3auMHO-o0paTHble qpoou. Haxoxnenue
YaCTH IIEJIOT0 U LIEJIOTO 1o ero yacTu. Jlecstuanas 3anuch apodei. [IpeacraBienne necaTuaHoi
Ipodu B BUIe OOBIKHOBEHHOM. V300paskeHue NecATHYHbBIX ApoOei TOuKaMu Ha YHCIOBOM
npsiMoii. CpaBHEHHE JIECATUYHBIX TPOOEH.

Apudmerndeckue IeHCTBHS C AECATHUHBIMU Apo0sMH. OKpYTIeHHE AECATUYHBIX APOOEH.
Pemenune TekcTOBLIX 32124

Pemienune TeKcTOBBIX 3a/1au apuMETHUECKUM criocoboM. Perienune norudeckux 3anau. Pemenue
3aja4 repebopoM BceX BOZMOKHBIX BapuaHTOB. Vcronb30BaHue MpH pelieHnu 3aa4d Tabaul 1
cxeM. Pemenue 3anad, copepikaiux 3aBUCUMOCTH, CBSI3bIBAIOLINE BEIMYMHBI: CKOPOCTh, BpeMH,
paccTosiHue; 11eHa, KOJIMYeCTBO, CTOMMOCTh. ETMHUIIBI U3MepeHusi: Macchl, 00bEMa, 1IEHBI;
paccTosiHUA, BpEMEHH, CKOPOCTH. CBsA3b MEXKAY €AMHUIIAMU N3MEPEHUS KX 101 BEJIUUNHBI.
Pemennie ocHOBHBIX 3a/1a4 Ha Apoou. [IpencraBienne qaHHBIX B BUAE TaOJUI, CTOIOYATHIX
JUarpaMm.

Harasanasi reomerpust

Harnsinuaeie npencraBieHus o purypax Ha INIOCKOCTH: TOYKa, IpsAMasi, OTPE30K, Jy4, yrod,
JIOMaHasi, MHOTOYTOJIBHUK, OKPYKHOCTb, Kpyr. YTou. [IpsiMoii, oCTpbIi, TYyNOH U pa3BEPHYTHIN
yrisl. [[nuHa oTpeska, METpUYECKUe €AMHUIBI JUIMHBL. [IMHA IOMaHOM, IEpUMETpP
MHOTOyTOoJIbHUKA. MI3MepeHue 1 NoCTpOeHUe YIJIOB € MOMOIIbIO TpaHcnopTupa. HarnsaHeie
npezCcTaBiIeHus 0 (PUTypax Ha INIOCKOCTH: MHOTOYTOJIBHUK; IPSIMOYTOJIbHUK, KBapaT;
TPEYTOJIbHUK, O paBeHCTBE Guryp. M3o0pakenue Gpuryp, B TOM 4KCiIe Ha KJIETUYaTO Oymare.



[TocTpoenne koHGUTYpaIHii U3 YacTeil MPsAMON, OKPYKHOCTH Ha HEJTMHOBAaHHOM U KJIETYaTON
Oymare. Mcronp30BaHn€e CBOMCTB CTOPOH U YIJIOB IPSIMOYTOJIbHHKA, KBaapaTa. [Linomanp
MPSIMOYTOJIBHUKA ¥ MHOTOYTOJILHUKOB, COCTABIICHHBIX U3 MPSIMOYTOJILHUKOB, B TOM YHCIE GUTYD,
n300paxEHHBIX HA KeT4yaToi Oymare. Enununel namepenus miomanu. Harnsnuele
MPEJICTABJICHUS O TIPOCTPAHCTBEHHBIX (PUTYpax: MPSIMOYTOJIbHBINA MapaieNienumnes, Kyo,
MHOTOTpaHHUKH. 300pakeHre MpOCTEHIITNX MHOTOTpaHHUKOB. Pa3BépTku Kybda n
napayuienenunena. Cozmanue Mojeneil MHOTOTPAaHHHUKOB (M3 OyMaru, MpOBOJIOKH, IJIACTHIINHA U
1p.). O0BEM IPSIMOYTOJILHOTO TTapajuienenumnena, kyoa. Equauiiel uamepenus oobEéma.

MNPEJIMETHBIE PE3YJIBTATHBI

S kiace

Yucsa v BbIYMCIECHUS

[ToHnMaTh 1 MPABMWIBHO YIOTPEOISATH TEPMUHBI, CBSI3aHHBIC C HATYPATbHBIMH YUCIIAMH,
OOBIKHOBEHHBIMUU ACCATUYHBIMU APOOSIMH.

CpaBHUBATH U YIIOPSI0YMBATH HATYPAIbHBIC YMCIIA, CPABHUBATH B IPOCTEHIIINX CITydasxX
O0OBIKHOBEHHBIEIPOOH, ECATUIHBIC TPOOH.

COOTHOCUTH TOUKY Ha KOOPAMHATHOHN (YUCIIOBOI) IPSIMON C COOTBETCTBYIOIIUM €i1 UUCIIOM U
n300pakaTbHATYpaIbHBIC YHCIIAa TOYKAMH Ha KOOPAMHATHOM (YMCIIOBOM ) TIPSIMOI.
BeimonusaTe apudMeTnueckue AeWCTBUS ¢ HATYpPaIbHBIMHU YHCIaMH, C OOBIKHOBEHHBIMU
IpOoOsIMU BOPOCTEHIINX CydasX.

BrInOMHATE MPOBEPKY, MPUKHUIKY Pe3yIbTaTa BEIYUCICHUNA. OKPYTIIATh HATypaIbHbIC YHCTIA.
Pemenne TeKcTOBBIX 32124

PemaTth TekCTOBBIE 33124 apU(PMETHUIECKUM CIIOCOOOM U ¢ TTIOMOIIIBI0 OPTaHH30BAaHHOTO
KOHEYHOorornepeOopa BceX BO3MOXHBIX BApUAHTOB.

Pemats 3aaun, conepskaniie 3aBUCHMOCTH, CBSI3BIBAIOIINE BEIMUYUHBL: CKOPOCTh, BpEMS,
paccTosiHue;lIeHa, KOJINYeCTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKue 3aMUCH, CXEMBI, TAOJIUIIBI, 0003HAUCHUS TP PEIICHUH 3a/1a4.
[Tonb30BaThCs OCHOBHBIMU €AMHHUIIAMUA U3MEPEHHUSI: LIEHBI, MACChl; PACCTOSIHUS, BPDEMEHH,
CKOPOCTH;

BbIpaXaTh OJHU €AMHUIIBI BEJIMYUHBI Yepe3 ApyTHe.

N3Bnekarh, aHATHM3UPOBATH, OLIEHUBATH HHPOPMAITUIO, TIPECTABICHHYIO B TaOIUIlE, HA
CTOJIOUATON qTuarpamme, MHTEPIPETUPOBATH MPEACTaBICHHbIE JaHHbIE, UCIIOJIb30BATh IaHHbIE
IIPH PEIICHUH 3a/1a4.

Harasinnasi reomeTpust

[Tonb30BaThCst TEOMETPUUECKUMU TIOHATUSMU: TOUYKA, IPsSMasi, OTPE30K, Ty, YTOJI,
MHOTOYTOJIbHUK,O0KPYKHOCTb, KPYT.

[TpuBOIUTH IPUMEPHI 0OBEKTOB OKPYKAIOIIETO MUPA, UMEIOIIUX (DOPMY H3yUIEHHBIX
T€OMETPUUECKUXPUTYP.

Hcnonb30BaTh TEPMUHOIOTHIO, CBSI3aHHYIO C YTIIaMU: BEPIIUHA CTOPOHA; C MHOTOYTOJIbHUKAMHU:
yroJI,BEpIIMHA, CTOPOHA, IUATOHAJIB; C OKPY>KHOCTBIO: paiuycC, TUaMETp, LIEHTP.
N3o6pakaTh U3y4eHHbIE TeOMETPHUECKUE (PUTYpHI HA HETMHOBAHHOM U KJIETYaToi Oymare ¢
MOMOUIBIOLUPKYJIIS U IUHEHKH.

HaxomuThk 1uHBI OTPE3KOB HEMOCPEACTBEHHBIM U3MEPEHHEM C TIOMOIIBIO JIMHEUKH, CTPOUTH
OTpEe3KU3aJaHHOMN JJIMHBL; CTPOUThH OKPYKHOCTH 3a/IaHHOTO pajuyca.

Hcnonb30BaTh CBOMCTBA CTOPOH U YIIIOB MPSMOYTOJILHUKA, KBaIpaTa IJis UX MMOCTPOCHUS,
BBIUMCJICHUS TUTOMAAN U IEpUMETpA.

Boruncnsate mepuMeTp U IIOIMaas KBaApaTa, MPSIMOYTOIbHIKA, PUTYp, COCTABICHHBIX U3
MIPSIMOYTOJIBHUKOB, B TOM 4ncie GUTYp, H300paKEHHBIX HA KJIETYaTON Oymare.
[Tosb30BaThCcst OCHOBHBIMU METPUYECKUMHE €TUHUIIAMHU H3MEPEHUS JUTUHBI, TIOMIAIN; BEIPAKATh
OJIHUETUHUIIBI BETMUMHBI Yepe3 IpyTue.

PacnioznaBate nmapannenenurnen, Ky0, HCIIOIb30BaTh TEPMUHOJIOTHIO: BEPIIHHA, peOpO rpaHb,
U3MEpEHUS; HaXOJUTh U3MEPEHUS Napajieenurnena, Kyoa.



Breruncnsate 00pEM KyOa, mapayuienenuneia mo 3aJaHHbIM H3MEPEHHSIM, TTOJTb30BaThCS
eMHUIIAMUU3MEpPEHUsT 00BbEMA.
Pemiate HecoKHbBIE 337]a4 HA U3MEPEHHE T€OMETPUUECKUX BEJIMYUH B MPAKTUUECKUX
CUTYaIHsIX.

TEMATHYECKOE INTAHUPOBAHHE
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COJAEPKAHUE YYEBHOI'O KYPCA «MATEMATHUKA»

6 xaacc
HarypanbHble yncia
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Apudmernueckue 1eHCTBHSI ¢ MHOTO3HAYHBIMU HATYpalIbHBIMH YHCIaMU. YUCIIOBBIE BHIPAKCHHUS,
MOPSIIOK JICWCTBH, HCTIOIB30BaHNE CKOOOK. VIcTonp30BaHme pU BHIYUCICHHUSIX
NIEPEMECTUTEIIBHOTO U COYETATEIBHOIO CBOMCTB CII0KEHUS U YMHOXKEHHUS, PACTIPEAETUTEIILHOTO
CBOMCTBA YMHOXEHMS. OKpyTriaeHue HaTypajbHbIX Yyucenl. JleauTeny u KpaTHble YUCIIa;
HanOOIBIIMK OOUIHI IeUTeNh U HauMEHbIIIee 001Iee KpaTHoe. J[enMMoCcTs CyMMBI U
npousBenieHus. Jlenenre ¢ 0OCTaTKOM.

Apoon

OObIKHOBEHHAs IpoOb, OCHOBHOE CBOMCTBO ApOOH, CoKpaiieHue apodeii. CpaBHEHHE U
ynopsaounBanue apoOeii. Pernenue 3a1a4 Ha HAXOXKACHUE YACTH OT IEJIOTO U IIEJIOT0 IO €ro
yacTH. J[poOHOE 4KCIIo Kak pe3ynabTar aeneHus. [Ipencrapiennue qecaTHIHON 1poOH B BUIE
OOBIKHOBEHHOM JIpOOH 1 BO3MOXKHOCTb IIPECTABICHHSI OOBIKHOBEHHOW APOOH B BUJIEACCATHUHOM.
Jecstuunbie [pobu U MeTpuueckas cuctema Mep. ApudmMerndeckue NeHCTBUS U YUCIOBbIE
BBIPa)KEHUS ¢ OOBIKHOBEHHBIMU U JIECATUYHBIMH Jpo0siMu. OTHoeHKE. [lenenue B JaHHOM
oTHomeHuu. Macmta6, nponopitus. [Ipumenenue mponopiuii npu pereHnu 3anad. [lonsrtue
npoueHTa. Beruncienue nporeHTa oT BEIMYMHBI U BEIMYMHBI 110 €€ NPOLeHTY. BripaxkeHne
MPOLIEHTOB JIECATUYHBIMH JIpo0siMu. Perienune 3a7au Ha NpOIeHTHI. BripaxkeHne OTHOIICHUS
BEJIMYMH B IIPOLIEHTAX.

IHosno:xkuTENBHBIE M OTPULATEIbHBIC YHCJIA

[lonoxurenpHble U OTpULIATENBHBIE YKcia. Llenbie uncia. Moayne ynciaa, reoMeTprudecKast
WHTEpIpeTamnus Moayis uncia. M3o0pakeHne ynucen Ha KOOpAMHATHOW MpsMoi. YncoBbie
npomexyTku. CpaBHeHUe yncen. ApudmeTniyeckue AeHCTBHUS ¢ OJOKHUTEIbHBIMH U
OTpULIATENbHBIMU YuciIaMHu. [IpsMoyronbpHas cucteMa KOOpAMHAT HA IITOCKOCTH. KoopauHaTel
TOYKHU Ha IUIOCKOCTH, abciucca u opauHara. [loctpoenue Touek u Gpuryp Ha KOOpIUHATHOM
IIJIOCKOCTH.

BykBeHHBIC BbIpakeHH s

[Ipumenenue OyKB /TSl 3alUCH MAaTEMAaTHUECKUX BBIPAKCHUH U TIpeioskeHnii. CBoiCTBa
apudMeTHuecKuX JeicTBuil. BykBeHHbIE BBIpaKEHUS M YUCIIOBbIC MOJICTAHOBKU. ByKBEeHHBIE
paBEHCTBA, HAXOKJEHIE HEU3BECTHOIO KOMITOHEHTa. Dopmyiibl; (hopMyIIbl epuMeTpa u
IUIOINAAM MIPSIMOYTOJIbHUKA, KBaj[paTa, 00bEMa napaiienenunena u Kyoa.

Pemmenne TekcTOBLIX 32124

Pemrenune TekcTOBBIX 3a/1au apuMETHUECKUM criocoboM. Perienune norudeckux 3anau. Pemenue
3aja4 repebopoM BceX BOZMOXKHBIX BapuaHTOB. Pemienue 3aiay, coaepkaliux 3aBUCUMOCTH,
CBSI3BIBAIOILMX BEJIMYMHBI: CKOPOCTh, BPEMS, PACCTOSIHUE; 1I€HA, KOJINYECTBO, CTOUMOCTb;
MIPOU3BOIUTENILHOCTD, BpeMsl, 00bEM paboThl. ENMWHUIIBI H3MEpEHUs: MacChl, CTOUMOCTH;
paccTosiHuA, BpEMEHH, CKOPOCTU. CBsA3b MEXKAY EAMHUIIAMU N3MEPEHUS KX 101 BEJIUUNHBI.
Pemenne 3amay, CBA3aHHBIX ¢ OTHOLIEHUEM, TPOIIOPIIUOHAIIBHOCTHIO BEIMYNH, ITPOLICHTAMM;
pelieHre OCHOBHBIX 3a/1a4 Ha Ipoou U npoueHThl. OLeHKa U MPUKHUIKA, OKPYTJIEHHE pe3ybTara.
CocraBrneHre OyKBEHHBIX BBIpQKEHUH O YCIIOBUIO 3a1au. [IpencraBienne JaHHBIX ¢ TOMOUIBIO
tabmu u auarpamm. CronduaTeie TUarpaMMbl: YTEHHE U TOCTpoeHHe. UTeHne KPYroBbIX
JUarpaMM.

Harusinnas reomerpus

Harnsgaslie npeacraBienus o GUrypax Ha mjaoCKOCTH: TOUYKa, IpsMas, OTPE30K, JIyd, yrod,
JIOMaHasi, MHOTOYT OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIBbHUK, OKPYKHOCTB, Kpyr. B3aumHoe
pacroyiokeHue ABYX MPSMBIX Ha INIOCKOCTH, NapaJljIesIbHbIE MTPSMBIE, IEPIIEHINKYIISIPHBIC
npsiMele. MI3MepeHue pacCTOsHUN: MEXIY ABYMs TOUKAMM, OT TOUKH 10 IIPSIMOM; JIMHA
MaplIIpyTa Ha KBaJIpaTHOU ceTke. M3MepeHne n mocTpoeHue yrioB ¢ IOMOLIBI0 TPAHCIIOPTHPA.
Buas! TpeyroabHUKOB: OCTPOYTOJIBHBIN, IPSMOYTOJIBHBIN, TYIIOYTOJIbHBIN; paBHOOESIPEHHBIH,
PaBHOCTOPOHHUN. YeTBIPEXYTOJIBbHUK, IPUMEPHI YETBIPEXYTOIBHUKOB. [IpMOyronbHuK, KBagpar:
UCIIOJIb30BaHUE CBOICTB CTOPOH, YIJIOB, AuaroHaneil. 3o0paxeHnue reoMmeTpudyeckux Gpuryp Ha
HEJIMHOBAaHHOM OyMare ¢ UCIOJIb30BAHUEM LUPKYJIS, IMHEHKU, YTOJbHUKA, TPAHCIIOPTUPA.
[Moctpoenus Ha kierdyaroit 6ymare. Ilepumerp MHOroyronsuuka. Ilonstie miomanu Gurypsr,
eAUHULIBI n3MepeHus miouanu. [Ipubnmkénnoe nsmepenue miomany Guryp, B ToM 4uciie Ha



KBagpaTHOH ceTke. [IpubmmkénHOe N3MEepeHe JUIMHBI OKPY>KHOCTH, IIJIOIIAIH Kpyra.
CuMmmeTpus: LIeHTpajibHas, OceBas U 3epKajibHasi cMMMeTpuu. [locTpoeHne cCuMMETPUYHBIX
¢uryp. Harnsaaele npencraBieHus O MPOCTPAHCTBEHHBIX (DUTYpax: mapajuienenumnes, Kyo,
pu3Ma, MupaMuia, KOHyC, TUIUHIP, map u cepa. M3o0pakeHne mpocTpaHCTBEHHBIX QUTYD.
[Ipumeps! pa3BEPTOK MHOIOIPAaHHUKOB, HWIMH]pA U KoHYyca. Co3naHue Moaenei
MIPOCTPAHCTBEHHBIX GUTYp (M3 OymMaru, MpOBOJIOKH, TJIACTHIIMHA U Jp.). [ToHsTHE 00BEMA;
eIMHUIIBI N3MepeHus 00bEMa. OOBEM MPAMOYTOJIBHOTO MapajieNenunena, Kyoa.

MNPEJIMETHBIE PE3YJIBTATHBI

6 kiacc

Yucsia v BEIYMCIEHUS

3HaTh U IOHUMATh TEPMUHBI, CBSI3aHHBIE C PA3IMYHBIMU BUAAMH YHCEI U CIIOCO0aMU UX 3allKCH,
MEPEXOIUTh (€CTTH 3TO BO3MOXKHO) OT OJHOM (POPMBI 3aMMKUCH YHCIIA K APYTOM.

CpaBHUBATH U YIOPSAIOUMBATH LIEJbIE YKCIa, OOBIKHOBEHHBIE U IECATUYHBIEC APOOU, CPABHUBATD
Yyucia OJJHOTO U Pa3HbIX 3HAKOB.

BbImonHATE, coueTas yCTHBIE M MUCbMEHHBIE MPUEMBI, apu(MeTHYeCKre TeHCTBUS C
HATYpaJIbHBIMU | [IETBIMU YHCIIAMU, OOBIKHOBEHHBIMH U JECSITHUYHBIMH TPOOSIMH,
MOJIOKUTEIBHBIMU U OTPULIATEILHBIMU YHCIIAMHU.

BrruucasTe 3HaU€HUS YMCTIOBBIX BBIPAKEHUM, BHIMOTHATH TPUKUIKY U OLICHKY pe3yJbTaTa
BBIUMCJICHH; BBITTOJIHATH IPE0Opa30BaHNUs YHCIOBBIX BBIPRXKEHUN HA OCHOBE CBOWCTB
apu(METHUECKUX JICHCTBUIL.

COOTHOCHUTH TOUKY Ha KOOPJIMHATHOMN MPSIMOM C COOTBETCTBYIOIIUM €H YHCIIOM U U300pakaTh
Yyucia TOYKaMHU Ha KOOPAUHATHOM NMPAMON, HAXOUTh MOAY/Ib YHCIIA.

COOTHOCHTH TOYKH B MPSIMOYTOJILHOM CUCTEME KOOPAMHAT C KOOPJIMHATAMU 3TOM TOUKH.
OKpyTJISTH ETbIC YHCIa U IeCATUIHBIE IPOOU, HAXOAUTh MPUOIMKEHUS YHCET.

YucaoBble 1 OyKBeHHbIE BHIPAKEHUSA

[Tonnmath 1 ymoTpeOIsITh TEPMUHBI, CBSI3aHHBIE C 3aIMMCHI0 CTETICHU YHCTIa, HAXOIUTh KBaJpaT
U KyO 4Kcia, BBIYUCIATh 3HAUYEHUS! YUCITIOBBIX BBIPAKEHUH, COJEpKAIINUX CTETIECHU.
[Tonp30BaThbCs MpU3HAKAMH JIETUMOCTH, PACKJIabIBaTh HATYypaJbHbIC YKCIIa HA TPOCTHIE
MHOuTeNH. [Tonb30BaThes MacITaboM, COCTABIATh MPOMOPLUU U OTHOILICHUSI.
Hcnonb3oBath OyKBBI ISl 0003HAUEHUS YHCEN P 3aMTUCH MATEMAaTHISCKUX BBIPAKEHUH,
COCTaBJISITh OYKBEHHBIE BBIPAXKEHUS U (DOPMYJIbI, HAXOIUThH 3HAYEHUsI OyKBEHHBIX BBIPAXKECHUI,
OCYIIECTBIIsIsI HEOOXOIUMBIE TTOJICTAHOBKU U TIPpeoOpa3oBaHUsI.

Haxonutb HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pelenue TeKCTOBBIX 33124

Pemars MHOTOIIaroBBIE TEKCTOBBIE 33]]a4l aPUPMETHUECKUM CIIOCOOOM.

Pemiate 3agauu, cBSI3aHHBIE C OTHOIICHHEM, PONOPLUOHATBHOCTHIO BEIMYNH, POLEHTAMU;
peliaTh TpY OCHOBHBIE 331a4U Ha IPOOU U MPOLICHTHI.

Pemiate 3agauu, conepxaniye 3aBUCUMOCTH, CBSI3bIBAIOIINE BETUYUHBI: CKOPOCTh, BpEMS,
paccTosiHue, ieHa, KOJIHMYECTBO, CTOUMOCTh; MPOU3BOAUTEILHOCTD, BpeMsl, 00bEMa paboThI,
UCTIONB3YS apudMeTndecKre AeWCTBUS, OIICHKY, TPUKHUJIKY; TTOJb30BaThCs SAMHUIIAMHA
U3MEPEHUS] COOTBETCTBYIOIIUX BETUYHH.

CocTaBisTh OyKBEHHBIC BEIPAKEHUS 110 YCIOBHIO 33]Ja4H.

N3Bnekars nHPOpMaINIo, MPEACTaBICHHYIO B TA0IHIaX, HAa TUHEHHOM, CTONI0YATON M
KpYTrOBOM AuarpaMMax, MHTEPIPETUPOBATh MPEACTABICHHBIEC JaHHBIEC; MCIIOJIb30BATh JaHHBIC
IIPU PEIIeHUH 3ajay.

[IpencraBnsaTh HHPOPMAIUIO C TIOMOIIBIO TAOJIHII, IMHEWHON U CTOIOYATON Tuarpamum.
Harasinnast reomerpust

[TpuBOIUTH IPUMEPHI 0OBEKTOB OKPYKAIOIIET0 MUPA, UMEIOIIUX (HOPMY H3ydEeHHBIX
FEOMETPUUECKUX TUIOCKUX U MTPOCTPAHCTBEHHBIX (DUTYD, TPUMEPHI PaBHBIX U CUMMETPUYHBIX

buryp.



N3o6pakaTh ¢ MOMOILBIO ITUPKYJIA, JIMHEHKHU, TPAHCIOPTHPA Ha HETMHOBAHHON M KJIETUYATON
Oymare U3y4eHHbIE IJIOCKUE reoMeTpudeckue GUrypsl U KOH(PUrypamnun, CAMMETPUYHbIE

burypsi.

[Tonb30BaThCs reOMETPUUECKUMHU MOHITUSIMU: PABEHCTBO (PUTYp, CUMMETPHST; UCTIIOTIb30BaTh
TCPMHHOJIOTUIO, CBA3AHHYIO C CHMMeTpHeﬁZ OChb CUMMCTpPHH, LICHTP CUMMCTPHHU.

HaxoauTb BeTWYHHBI YIIIOB U3MEPEHUEM C TOMOUIBIO TPAHCIIOPTUPA, CTPOUTH YIJIbI 3a/1aHHOM
BEJIMYMHBI, [10JIb30BaTHCA [IPU PEILICHUH 3a7a4 IPAJyCHOM MEPOH yIJIOB; PacClO3HABaTh HA
YepTexKax OCTPbINA, MPSIMOM, pa3BEPHYTHIN U TYIION YIJIBL.
Brrancnars JJINHY HOMaHOﬁ, NEpUMETP MHOI'OYT'OJIbHUKA, ITOJIB30BATHCA CAMHUIIAMU U3MCPCHUS
JUITMHBI, BBIPa)KaTh OJTHU €IMHULIBI U3MEPEHUS JUITMHBI Yepe3 JIpyTrHe.
Haxonuts, HCIOIb3ys 4EPTEKHBIE MHCTPYMEHTHI, PACCTOSHUSA: MEXKY ABYMs TOYKAMMU, OT

TOYKH JI0 IPSAMOM, IJIMHY MTyTH Ha KBAJIPaTHOM CETKE.

Boraucnare mwiomans Guryp, COCTaBIEHHBIX U3 MPSIMOYTOJIBHUKOB, HCIIOJIb30BaTh pa30ueHue Ha
IPSAMOYTOJIBHUKH, Ha paBHbIE (PUIYpBI, TOCTPANBaHUE JI0 MPSIMOYIOJIbHUKA; [10JIb30BAThCS
OCHOBHBIMM €JUHUIIAMH U3MEPEHNUS IUIOLIA/IN; BEIpaXKaTh OJHHU €IMHULBI N3MEPEHUS ITIOIATN

4yepes Apyrue.

Pacnio3naBate Ha MOJIENAX M M300paKEHUSIX HUPAMHTY, KOHYC, LIMIMHIP, HCIIOJIB30BaTh
TEPMUHOJIOTHIO: BEpIINHA, peOpo, rpaHb, OCHOBAHHUE, PA3BEPTKA.

N3o6paxkaTh Ha KIeTyaToi Oymare npsMOYTOJIbHBIIN MMapauieenumne.

Borancnsats 00bEM NpAMOYToabHOTO Mapajuiesenunesaa, Kyoa, mojib30BaThCs OCHOBHBIMU
eIMHHUIIAMU U3MEpEeHUs: 00hEMa; BRIPAXKATh OJTHU €IUHUIIBI H3MepeHus: 00bEMa uepes Apyrue.
PemaTe Heca0KHBIE 3a/1a4l HA HAXO0XKACHUE N'€OMETPUYECKUX BEJIMYMH B MPAKTHYECKUX

CUTyallusiIX.

TeMaTHuyeckoe NIIAHMPOBaHUE

6 KJIACC
e HanmenoBann KoanuecTBo 4acoB DJIeKTPOHHbIE
B € pa3iesioB H (undposbie)
E/ Tem Bceer KOHTpﬁOJIbH Hpalc;nqem 0BpazoBaTeIbHBIE
nporpamMMb 0 ble padoThI ue padoTsbl pecypesI
bu6mmoreka [IOK
1 E;CT;]: AILHBIC 30 3 https://m.edsoo.ru/7f4147
36
Harnagnas
reoMeTpus bu6mmoreka [IOK
2 TTpsivbie Ha.. 7 https://m.edsoo.ru/7f4147
36
TJIOCKOCTH —
bubmunoreka LIOK
3 Hpobu 32 2 1 https://m.edsoo.ru/7f4147
36
Harnsnonas bu6mmoreka [IOK
4 FE€OMETPHS. 6 1 https://m.edsoo.ru/7f4147
CummMmerpust 36
bu6mmoreka [IOK
5 ]635111)3 Zﬁ;HHH ¢ 6 1 https://m.edsoo.ru/7f4147
e 36
Harnagnas
reoMeTpus bubnuoreka [JOK
6 Durypi Ha.. 14 1 1 https://m.edsoo.ru/7f4147
36
MJIOCKOCTH —
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IT
HSJ;OX(HT@IBH bubmmoreka [{OK
7 40 2 https://m.edsoo.ru/7f4147
OTPHUIIATEITEHBI 36
€ yucia T
bubmunoreka LIOK
8 Hpencrasnenn 6 https://m.edsoo.ru/7f4147
€ JaHHBIX 36
Harngnnas
reoMeTpHs bubmuoreka [JOK
9 ) 9 https://m.edsoo.ru/7f4147
durypsl B 36
[IPOCTPAHCTBE o
IT
060:(;1(1)1% ?{I;I/;e’ bubmuorexa IIOK
10 i 20 1 https://m.edsoo.ru/7f4147
CHCTEMATH3aIN 36
a 36
OBIIEE
KOJIMYECTBO
YACOB IIO 170 10
ITPOIT'PAMME

COJEPKAHUE YYEBHOI'O KYPCA «'EOMETPUS»

7 kjacc
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Hauanbubie nouatus reomerpun. Todka, npsimasi, OTpe30K, JIyd. Yroi. Buasl yrios.
BeprtukanbHbie 1 cMeXHBIE YTIIbl. buccektpuca yria. JIomaHas, MHOTOYTOJIbHHUK.
[TapanienbHOCTh U IEPIEHAUKYIISIPHOCTD MPSMBIX.

Cummetpuunbie hurypsl. OCHOBHBIC CBOMCTBA OCEBOM CUMMETpHUH. [IprMepsl cHMMETpUH B
OKpPY’KAIOIllEM MUDE.

OCHOBHBIE TOCTPOCHUS C TIOMOIIBIO IUPKYJIS U JUHEkH. TpeyroabHuk. Beicota, Mmeanana,
OuccekTpuca, UX cBoicTBa. PaBHOOEIpEHHBIN U paBHOCTOPOHHUM TpeyroibHUKU. HepaBeHCTBO
TPEYTOJIbHUKA.

CBoiicTBa U MpU3HAKU paBHOOEIPEHHOTO TPEeyrojibHuKa. [IpiH3HaKu paBeHCTBA TPEYrOJIbHUKOB.
CBolicTBa ¥ IPU3HAKK MapaJIeIbHBIX MPsAMbIX. CyMMa yriioB TpEyrojbHUKA. BHEIIHNE yTriibl
TPEYroJIbHUKA.

[IpsamMoyronbHbIN TpeyroabHUK. CBONCTBO MEAMAHBI MPSIMOYTOJILHOTO TPEYTOJIbHUKA,
IIPOBEAEHHON K TUIIOTeHY3¢e. IIpru3HaKku paBeHCTBA IPSMOYTOJIBHBIX TPEYTOJIbHUKOB.
[IpsAMOYTOJIbHBIN TPEYTrOJBHUK C yTioM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPaBEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
TeopeMa 0 OOJIbIIEeM yriie U 0oJblIeH CTOpoHE TpeyroiabHuKa. [leprneHaukynsap 1 HaKIOHHas.
I'eomeTpuueckoe MeCTO TOYEK.

buccekTpuca yria u cepeJuHHBIN NEPIEHANKYISAP K OTPE3KY KaK T€OMETPUUYECKHE MECTa TOUEK.
OKpy’KHOCTb U KpYT, XOpJa U IUaMeTp, UX CBOMCTBA. B3auMHoOe pacnooKkeHue OKpyKHOCTH U
npsmoid. KacarenbHas u cekyias K OKpykHOCTU. OKpY>KHOCTh, BIIMCaHHAsI B yroj. BrnircanHas u
OINMCAaHHAsl OKPY>KHOCTHU TPEYroJIbHUKA.

8 KUIACC
Yersipéxyronbauku. [lapamenorpamm, ero npu3Haky U CBOMCTBA. YacTHBIE cliydan
napajuiesorpaMmmoB (PSIMOYTOJIBLHUK, pOMO, KBaapar), UX MpU3HAKK U CBOWCTBa. Tpamnenus,
paBHOOOKas Tpamnenus, e€ cBoiicTBa U npu3Haku. [IpsMoyroapHas Tpamerus.

Meron ynBoenus meauansl. [lentpanbHas cummerpus. Teopema daneca u Teopema o
IPONOPLUOHAIBHBIX OTPE3KaX.

CpenHue nMHUM TpEeyrojabHUKa U Tpaneuuu. L{eHTp Mmacc TpeyrojapHHUKa.

[Momo6ue TpeyroabHUKOB, K03 dumrent noxodbus. [Ipu3Haku mogodus TPeyroabHIUKOB.
[TpumeneHnne mo1oOust P PEHICHUH MPAKTUUYECKHUX 3a/1a4.

CgoiicTBa miomazei reomerpuueckux ¢puryp. @opMyisl 4715 TUIOMAAN TPEYTrOIbHHUKA,
napajuiesorpamma, pomoa u Tpanenun. OTHOIIEHUE TUTOMIAACH MOI00HBIX UTyp.
Brruncnenue niomianeii TpeyroJibHUKOB M MHOTOYTOJIbHUKOB Ha KJIeTYaToil Oymare.
Teopema [Tudaropa. [Ipumenenue Teopemsl [Tudaropa nmpu pemeHnn MPaKTUIESCKUX 3a/1a4.
CuHyc, KOCHHYC, TAHT'€HC OCTPOTO YIJla MPSAMOYTOJIbHOTO TpeyrojbHuKa. OCHOBHOE
TPUTOHOMETPUIECKOE TOXKACCTBO. TpuronoMmerpudeckre GpyHkiuu yriios B 30, 45 u 60°.
BrucanHbIe ¥ LEHTPAIBHBIC YIVIBI, YTOJI MEXKIY KacaTeJIbHOU U XOPIOM. YTJIbl MEXKIY XOpIaMHU
U CEeKylIMMU. BrincaHHble M OMUCaHHBIE YEThIPEXYTONBHUKH. B3anMHOE pacnosioxkeHue 1ByX
okpyxHocteil. Kacanmne okpyxnocteid. O0mine KacaTeabHbIE K IBYM OKPYKHOCTSIM.

9 KUIACC
Cunyc, kocunyc, Tanrerc yrioB ot 0 10 180°. OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO.
DopMyIIbI IPUBEICHUS.

Pemienue TpeyroiasHUKOB. Teopema KOCUHYCOB U Te€OpeMa CUHYCOB. Penienne npakTHuecKux
3a/1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanne moao6us. [1og061e cCOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema o IpOM3BEIEHUU OTPE3KOB XOPJI, TEOPEMBI O IIPOU3BEACHUN OTPE3KOB CEKYIIHX,
TeopeMa O KBaJIpare KacaTeJIbHOM.

BexTop, 1rHa (Mo1yJib) BEKTOpPA, COHAIIPABJIEHHBIE BEKTOPBI, IPOTUBOIOJIOXKHO HAIlPaBJICHHBIE
BEKTOPBI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALIUH HAJl BEKTOPAMHU.
PasnoxxeHne BekTopa 1o IByM HEKOJUIMHEApHBIM BekTopaM. KoopauHaTel BekTopa. CkanspHoe
IIPOU3BEJIEHNE BEKTOPOB, IPUMEHEHUE JJIsl HAXO0XKJICHHUSI ITTUH U YIJIOB.



JlexapToBbl KOOPAUHATHI HA INIOCKOCTU. Y PaBHEHUS IIPSIMOM U OKPYKHOCTH B KOOpJAUHATAaX,
NIEPECEYCHUE OKPYKHOCTEH U IPAMBIX. MeTO KOOPAUHAT U €T0 IPUMEHEHHE.

IIpaBunbHbIE MHOTOYTONIBHUKH. [[Ha OKpyxkHOCTH. ['pasycHas u paguaHHas Mepa yria,
BBIUNCJICHHUE JUIMH OyT OKpyKHOCTeH. [lnomane kpyra, cektopa, cerMeHTa.

JIBIDKEHUS TIJIOCKOCTH U BHYTPEHHHE CUMMETPHH (GUTyYp (3JIeMEHTapHbIEC TPEICTABICHHS).
[TapannensHbiil nepenoc. [ToBopoT.

HPEAMETHBIE PE3YJIbTATHBI

7 kiacce

Pacno3naBaTh U3yueHHbIE FreOMeTpUUecKre (PUTYPBI, OTPEACIIATh UX B3aUMHOE PACIIONOKEHHE,
M300paxaTh reOMETpUIECKHe (PUTYPBI; BHITIOIHATH YEPTEXKHU 0 YCIOBUIO 3a1a4u. 3mepsaTh
JIMHEWHBIE U YIJIOBBIC BEJIMYUHBI. Pelars 3a1aun Ha BBIYMCIICHHUE JITTMH OTPE3KOB U BETUYNH
YTJIOB.

Jenate rpy0Oyto OLIEHKY JTMHEWHBIX U YIJIOBBIX BEJIUYHH MIPEIMETOB B pealbHON KU3HU, pa3MEPOB
MPHUPOIHBIX 00BEKTOB. Pa3nuuaTs pa3Mephl 3TUX 0OBEKTOB IO MOPSIIKY BETHYHUHBI.

CtpouTh 4epTexu K reOMETPUUECKUM 3aJa4aMm.

[Tonp30BaThbCs MpU3HAKAMH PABEHCTBA TPEYTOJIbHUKOB, HCIIOJb30BaTh MPU3HAKHU U CBOMCTBA
paBHOOEIPEHHBIX TPEYTOJILHUKOB MPU PEIICHUH 3a/1a4.

[IpoBOaUTH JIOTMYECKHUE PACCYKIECHUS C UCIOJIB30BAHUEM T€OMETPUUECKUX TEOPEM.
[Tonp30BaThCs MpU3HAKAMU PABEHCTBA MPAMOYTOJIBHBIX TPEYTOJIBHUKOB, CBOMCTBOM MEUAHBI,
MPOBEIEHHON K THIIOTEHY3€ MPSIMOYTOJIBHOIO TPEYTOJIbHUKA, B PEIIEHUN FEOMETPUYECKUX 3a]1a4.
OnpenensTh NapasiebHOCTh MPSMBIX C TTIOMOIIBIO YITIOB, KOTOPBIE 00pa3yeT C HUMU CEKYyIIasl.
Ornpenenars napayieIbHOCTh MPSIMBIX ¢ TOMOIIbIO PABEHCTBA PACCTOSIHUM OT TOYEK OJHOU
MPSMOM 10 TOYEK IPYror MpsMoil.

Pemats 3amaun Ha KieT4aroi Oymare.

[TpoBOAUTH BHIYMCIECHUS U HAXOUThH YUCIOBBIE U OyKBEHHBIE 3HAUEHUS YIJIOB B TEOMETPUUECKUX
3a/1a4ax C UCMOJb30BaHUEM CYMMBbI YIJIOB TPEYTOJIbHUKOB U MHOTOYTOJIbHUKOB, CBOMCTB YTJIOB,
00pa30BaHHBIX MPU NEPECEUCHUN IBYX MapaluIeIbHbIX IPSIMbIX ceKyllel. Pemars npaktudyeckue
3a/1a4d Ha HAXOXJICHUE YTJIOB.

Bnaznerp nmoHsATHEM reOMETPHUYECKOr0 MECTa TOUEK. Y METh ONpeAesiTh OUCCEKTPUCY yTia U
CEpPEAVHHBIN NEPIEHAUKYIISP K OTPE3KY KaK FT€OMETPUUECKHUE MECTA TOUCK.

@opMynMpOBATH ONPEACIICHHS OKPYKHOCTH U KpPyTa, XOp/bl U TNaMeTpa OKPYKHOCTH,
MIOJIb30BAThCS UX CBOMCTBAMU. Y METh IPUMEHSTH 3T CBOKWCTBA IIPU PELIEHUH 3a1a4.

BrageTs NOHATHEM OMUCAHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HaXOIUTh €€ LEHTP.
[Tonb3oBatbest pakTamMu 0 TOM, UTO OUCCEKTPHCHI YTIIOB TPEYTOJIbHUKA MIEPECEKAIOTCS B OJTHOM
TOYKE, M O TOM, YTO CEPEIMHHBIE IEPIEHANKYIIAPBI K CTOPOHAM TPEYTOJbHHUKA IEPECEKAIOTCS B
OJTHOM TOYKE.

Bnanetrs noHsiTHeM KacaTebHON K OKPYKHOCTH, MOJIb30BATHCS TEOPEMOI O
NEepPHEHANKYIISIPHOCTH KacaTebHOM U pajinyca, Mpo BEAEHHOTO K TOUKE KaCAHMUSI.
[Tonp30BaThCs MPOCTEHUIIMMHU T€OMETPUYECKUMU HEPABEHCTBAMU, [IOHUMATh X MPAKTUYECKHI
CMBICIL.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE TOCTPOCHUS ¢ TOMOILBIO IIUPKYJIS U IUHEHKH.

8 kuace

Pacno3HaBaTh OCHOBHBIE BU/Ibl YETHIPEXYTOIBHUKOB, UX 3JIEMEHTHI, MOIB30BATHCS UX
CBOMCTBAaMH IIPU PEIICHUU T'€OMETPUYECKUX 3a1ad. [[puMeHATs CBOMCTBA TOUKH IIEPECEUEHUS
MeJMaH TpeyrojbHUKa (LIEHTpa Macc) B pelieHNH 3a1a4. BiageTs nouatueM cpeaHeit TuHuu
TPEYroJIbHUKA U Tpaneluu, IPUMEHATh UX CBOWCTBA IPU PEIICHUH T€OMETPUUECKUX 3aa4.
ITonws3oBartbes Teopemoit daneca U TEOpEMOM O MPONOPLMOHATIBHBIX OTPE3KAX, IPUMEHATH UX
JUTSI PEIICHUS TPAKTHYECKHX 3a1ad. [I[puMeHaTh mpu3HaKku mo100Us TPEYTOIHHUKOB B PEIICHUH
reomeTpuueckux 3aaad. [lonp3oBatees Teopemoii [Tudaropa asis penieHus TeOMETPUIECKUX U
IpakTH4YecKuX 3a1ad. CTpOUTh MAaTEMATUYECKYIO MOJEIIb B IPAKTUYECKUX 3a7a4ax,



CaMOCTOSITENILHO JIeNaTh YepTEX U HaXOUTh COOTBETCTBYIOLIUE UTMHBL. BiasieTs NoOHITUAMHA
CHUHYCa, KOCUHYCa 1 TaHI'€HCA OCTPOTrO YIJla IpsIMOYTOJIbHOTO TpeyroyibHUKa. [lonb30BaTbes
ATUMU MOHATHAMH ISl PEIICHUS TPAKTUYECKUX 3aa4. BIUUCIATH (Pa3IuYHBIMU CLIOCOOAMH)
IUIOIIA/Ib TPEYTOJIbHUKA U IIOMIAAN MHOTOYTOJIbHBIX (QUTYp (ITOJIB3YACH, TIe HE0OX0IUMO,
KaJIbKYJIATOpOoM). [IpuMEeHSATh MOTy4YeHHbIE YMEHHUS B TPAKTUUECKHX 3aauax.

Bnagets NOHATUSAMYU BOMCAHHOIO U LIEHTPAJIBHOIO YIJIa, UCIIOJIb30BaTh TEOPEMBI O BIIMCAHHBIX
yriax, yriax MexJy XopAamH (CEKyIIMMHU) U YIJie MEXy KacaTeJIbHOM U XOpAOH IpU pEeLIEHUN
reoMeTpPUUYECKUX 3aja4. BiaieTs NOHITHEM OMMCAHHOTO YEThIPEXYTrOIbHUKA, TPUMEHSTh
CBOMCTBa OMMCAHHOTO YETHIPEXYTOJbHUKA MIPH pelleHnuH 3a1a4. [I[puMeHsTh nmoiydyeHHble
3HAHMS HAa IPAKTHKE — CTPOUTh MaTEMaTUYECKUE MOJENN 1JIs 33/1a4 peaIbHOM KU3HU U
IPOBOJIUTH COOTBETCTBYIOIINE BBIYUCICHUS C IPUMEHEHUEM MTO100US M TPUTOHOMETPHUHU
(MONB3ysACh, TA€ HEOOXOIUMO, KAIBKYISITOPOM).

9 kJaacce

3HaTh TPUTOHOMETPUYECKUE (PYHKIIUU OCTPHIX YTIIOB, HAXOJUTH C X MOMOIIBIO PA3TUYHBIC
AJIEMEHTHI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA («PELIEHUE MPSMOYTOJIbHBIX TPEYTOJIBHUKOBY).
HaxoauTsb (¢ TOMOIIBIO KaNbKYISTOPA) JUIMHBI M YTJIbI ISl HETaOJIWYHBIX 3HAUCHUH.
[Tonb30BaTbes hopmynaMu MPUBEACHUSI U OCHOBHBIM TPUTOHOMETPHUYECKUM TOKIECTBOM JISI
HaXO0X/IEHUS COOTHOILIEHUI MEXKy TPUTOHOMETPUUECKUMH BETUYMHAMHU.

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB /Il HAX0XKIEHUS PA3JIMUHBIX 3JIEMEHTOB
TpeyrojbHUKa («peleHue TPEeyrolbHUKOBY), IPUMEHSTh UX MPU PEIICHUN T€OMETPHUUECKUX
3aga4. Bnagets noHsTHsAMH npeoOpa3oBaHusl MOA00MS, COOTBETCTBEHHBIX AJIEMEHTOB MOJOOHBIX
¢uryp. ITosnb30BaThCst CBOMCTBaAMU MOAOOMS TPOU3BOJIBHBIX (PUTYP, YMETh BBIYUCIATH JUTMHBI U
HaXOJUTh YIJIbl y TOJ00HBIX (uryp. [IpuMeHsTh cBOMCTBA MOJO0MS B MPAKTHYECKUX 3aadax.
YMeTh NpUBOAUTH IPUMEPHI TOAOOHBIX GUTYp B OKpYyxatorieMm mupe. [lonbp3zoBaThes
TEOpeMaMu O IIPOU3BEIEHNUN OTPE3KOB XOP/, O MPOU3BEACHUN OTPE3KOB CEKYIIHX, O KBapaTe
KacaTtenbHOH. [op30BaThCcs BEKTOpAMH, TOHUMATh UX TEOMETPUUYECKUN U (PU3HUECKUIT CMBICT,
OPUMEHSTH UX B PELICHUN T€OMETPUUYECKUX U (PU3HUecKuX 3a7ad. [[pUMEHATh CKaJIIpHOE
MIPOU3BEIEHNE BEKTOPOB AJIsI HAX0XACHUA JUIMH U YIIoB. [101p30BaThCsl METOOM KOOPIUHAT Ha
IUIOCKOCTH, IPUMEHSTH €T0 B PEILIEHUU T€OMETPUUYECKUX U MPAKTHUECKUX 3a7a4. Bnanets
HOHSTHUSIMU NTPAaBUIIBHOIO MHOTOYTIOJIbHUKA, IJIMHBI OKPYKHOCTH, IIMHBI AYTH OKPY’KHOCTH U
paavaHHOM MEpHI YIila, YMETh BBIUMCIIATH IJIOMAAb Kpyra u ero yacteil. [IpumensaTs
MOJIy4YE€HHBIE YMEHHUSI B MPAKTUYECKUX 3a/1a4ax. HaxonuTe ocu (WK HEHTPbI) CAMMETPUN
buryp, IpUMeHsTh IBUKEHUS TIOCKOCTH B MPOCTEHIINX ciydasx. [I[puMeHsTh noaydeHHbIe
3HAHMS HAa IPAKTUKE — CTPOUTh MaTEMAaTUYECKUE MOJENN )i 33/1a4 peaIbHOM KU3HU U
IPOBOJIUTH COOTBETCTBYIOIINE BBIYUCICHUS C IPUMEHEHUEM MO100US M TPUTOHOMETPHUYECKUX
GbyHKIHHA (TTOTB3YSCH, TJIe HEOOXO0IUMO, KATBKYISITOPOM).

TEMATHYECKOE INTAHUPOBAHMUE 110 TEOMETPUH



7 KJIACC

o HanmenoBan  KoumnuecTBo 4acoB JIeKTPOHHbIE
;| He pa3lesioB H (undposbie)
E/ TeM OBcer EZ};)Tapﬁ(:)ii? l;g;:;:;‘:;cx o0pa3oBaTe/bHbIC
NPOrpamMmsbl pecypcsbl
[Ipocretimue
TE€OMETPHUECK
ne Gurypsl u bubmuorexa [JOK
1 UX CBOWCTBA. 14 https://m.edsoo.ru/7f415
N3mepenne e2e
TE€OMETPHUECK
WX BEJIMYUH
bu6mmoreka [IOK
2 TpeyroabHUKH 22 1 https://m.edsoo.ru/7f415
e2e
Hapannenp e bubmmoreka [JOK
3 TPAMPIC, 14 1 https://m.edsoo.ru/7f415
CyMMa yTJIOB e
TPCYrojJbHUKA -
OxpysxHocTs u bu6mmoreka [IOK
4 KpyT- 14 1 https://m.edsoo.ru/7f415
I'eomeTpuueck o
ue TIOCTPOEHUs —
[ToBTOpEHME, bubmuorexa [JOK
5 00o00mIeHme 4 1 https://m.edsoo.ru/7f415
3HAHWUH e2e
OBILEE
KOJIMYECTBO
YACOB I1O 68 4 0
[TPO'PAMME

8 KIIACC



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

KouunyecTBO 4acoB DJIeKTPOHHBIE
Ne  HaummeHoBaHue
n/ | pasjgesioB H TeM Bcer  Konrtpoasn @ IIpaktuueck (unpornie)
Il NporpaMmMsbI 0 ble padoThbI ue padoThbl obpasoparenbHbie
pecypcesbl
YeThIpEXYyroyibHU Bubmiorexa [JOK
1 12 1 https://m.edsoo.ru/7f417
K1 cl8
Teopema daneca
ﬁ;fgg;xﬁg;aan but6moreka [IOK
2 15 1 https://m.edsoo.ru/7f417
BIX OTpE3Kax, el
ox00HBIE
TPEYTOJIbHUKU
IImomane.
Haxoxaenne
IR OIENE but6mmoreka [IOK
3 TPEYTOJIbHUKOB U 14 1 https://m.edsoo.ru/7f417
MHOT'OYTOJIbHBIX el8
¢uryp. [Inomanu
MOA0OHBIX PUTyp
Ei?ﬁ:ﬁf}l)a u bubmuoreka [{OK
4 10 1 https://m.edsoo.ru/7f417
Havayia c18
TPUTOHOMCTPHH -
Vsl B
OKPY>KHOCTH.
Brniucannsie u
OITMCAHHBIE but6mmoreka [JOK
5 YETBIPEXYTOJIbHU 13 1 https://m.edsoo.ru/7f417
ku. KacarenbHbie el8
K OKPY>XHOCTH.
Kacanue
OKPY>KHOCTEHN
[ToBTOpenue, but6mmoreka [JOK
6 00001IeHNE 4 1 https://m.edsoo.ru/7f417
3HAaHUH el8
OBILEE
KOJIMYECTBO
YACOB I1O 68 6 0
I[TPOT'PAMME

9 KJIACC



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

Ne HaumenoBan @ KoJuunvecTBo 4yacoB DJIeKTPOHHbIE
B He pa3aesoB U (uu¢posBbie)
E/ Tem Bcer KOHTpﬁO.]IbH Hpalc;nqeac ofpaIOBATEALHBIE
IPOrpaMMEI ) bie padoThI ue padoThl pecypesi
Tpuronomerpus
. Teope
KOCHE ZI; u bubmuorexa [JOK
1 Y 16 1 hitps://m.edsoo.ru/7f41al
CHHYCOB. 2
Pemenue o
TPEYroJILHUKOB
[IpeoOpazoBanu
€ TI0100usI. bubmuorexa [JOK
2 Mertpuueckue 10 1 https://m.edsoo.ru/7f41al
COOTHOIIICHUS B 2c
OKPY>KHOCTH
bu6mmoreka [IOK
3 Bexropst 12 1 https://m.edsoo.ru/7f41al
2c
JlexapToBbI bubmuorexa [JOK
4 KOOpPJIMHATHI Ha 9 1 https://m.edsoo.ru/7f41al
IUTOCKOCTH 2c
[IpaBubHBIE
MHOTOYTOJIHHUK
u. Jlnuna bubmuorexa [JOK
5 OKPY>KHOCTH U 8 https://m.edsoo.ru/7f41al
IUTOMIAIh Kpyra. 2c
Beruucnenue
II0IAAEH
bu6mmoreka [IOK
6 JBikenns 6 https://m.edsoo.ru/7f41al
TUIOCKOCTH 2
IToBTOpEHME,
06oGIeHIE bubanorexa [HOK
7 ’ 7 2 https://m.edsoo.ru/7f41al
cUCTEeMaTH3aIHs %
3HAHUU —
OBILEE
KOJIMYECTBO
YACOB I1O 68 6 0
[TPOI'PAMME

COJEPKAHUE YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTUKA»

7 KjIacc



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

[IpencraBnenne JaHHBIX B BHJIE TaOJIUI, TUarpaMM, rpadukoB. 3anojHeHUE TaONULl, YTCHUE U
MOCTPOEHUE JuarpaMm (CTOJIOMKOBBIX (CTOIOYATHIX) U KPYTOBBIX). UTeHHE rpad)MKOB peaabHbIX
nporieccoB. M3pneuenne nHpopMalyy U3 AMarpamMm 1 TalJIull, UCIIOIb30BaHUE U
MHTEpIpeTanus JaHHbIX. OnucaTenbHasi CTAaTUCTHKA: cpefHee apupMeTHIecKoe, MeInaHa,
pa3max, HauOoJbIlIee U HAaNMEHbIIIee 3HaUeHUsI Ha0opa YMCIIOBBIX JaHHBIX. [Ipumepsl
ciny4yaiiHOM n3MeHUnBOCTH. CIIyqdaifHBINM SKCTIEPUMEHT (OIBIT) U CIIydyalfHOE COOBITHE.
BepositHOCTB 1 yacToTa. Pojb ManoBepOSATHBIX U MPAKTHYECKU TOCTOBEPHBIX COOBITUN B
npupojie 1 B obmectse. MoHeTa v HrpaibHast KOCTh B TEOpUH BeposiTHOCTEH. ['pad, BepmmHa,
pebpo. Crenens BepumHbl. Yucno pédep u cymmapHas creneHb BepiunH. [IpencraBnenue o
cBs3HocTH Tpada. Lenu u nukiel. [Tytu B rpadax. O6xox rpada (3is1epoB myTh).
[IpencraBnenue o6 opueHTHpPOBAaHHOM rpade. Pemenne 3agau ¢ momoripo rpados.

8 KUIACC

[IpencraBienue JaHHBIX B BHUJIE TaOIUL, TUarpaMm, rpaguKoB.

MHO0X€eCTBO, 37IEMEHT MHO>KECTBA, IIOJAMHOKECTBO. Ornepalyy HaJl MHOKECTBaAMMU:
o0beIMHeHNE, TIepecedeHue, nonoaHenrne. CBOMCTBA onepaluii HaJl MHOKECTBaMHU:
NIEPEMECTUTENIBHOE, COUETATENbHOE, PACIIPEIEIUTENbHOE, BKIItOUeHUs. Vcnonb3oBaHue
rpaduyecKoro nNpecTaBiIeHNs MHOKECTB JJI OMMCAHUS PealIbHbIX MIPOLECCOB U SBJICHUI, TPU
pelieHuu 3a1ay.

W3mepenue paccerBaHus NaHHbIX. J(ucrepcus U cTaHAapTHOE OTKJIOHEHHE YMCIIOBBIX HAOOPOB.
Juarpamma paccenBaHusl.

DJIleMeHTapHbIE COOBITHS CITydaitHOTO ombITa. Ciy4yaiiHble COOBITHS. BeposTHOCTH COOBITHH.
OMNBITH ¢ PABHOBO3MOXXHBIMHU AJIEMEHTAPHBIMU COOBITUSMU. CITydaitHbIN BEIOOD. CBSI3b MEXKIY
MaJIOBEPOATHBIMH U MPAKTUYECKH TOCTOBEPHBIMU COOBITHSIMU B IPUPOJE, OOILIECTBE U HAYKE.
Jepeo. CBoiicTBa 1epeBbEB: €AMHCTBEHHOCTD ITYTH, CYILIECTBOBAHUE BUCSUYEH BEPILNHBI, CBA3b
MEX]ly YHMCIIOM BepIlKH U unciaoM péoep. [IpaBmino ymHoxeHus. Pemenne 3a1ad ¢ moMoubsio
rpagos.

[TporuBononoxxubie coObITHs. Jlnarpamma Ditniepa. OObeTMHEHHE U TTepeceYeHUE COOBITHH.
HecoBmecTable coObiTusa. @opMyna coKeHHs BEpOATHOCTEH. Y clioBHAs BeposSTHOCTH. [IpaBuio
ymHoxeHus. HezaBucumbie coObiTus. [IpencraBienue skciepuMeHTa B BUje Aepena. Pemenue
3a/1a4 Ha HAXOXKJIEHHWE BEPOSITHOCTEH C MOMOIIBIO JIEpeBa CIIy4ailHOTO SKCIIEPUMEHTA, AUarpaMm
Ditnepa.

9 KUIACC

[IpencraBienue JaHHBIX B BUE TaOIUL, 1UarpaMM, rpauKoB, HHTEpIpeTalus JaHHbIX. YTeHue
¥ TIOCTpOEHUE TaOJHII, qruarpamMm, rpadUKoB MO peaTbHbIM JaHHBIM.

[TepectanoBku u pakropuan. Coderanust u uncio couetanuid. Tpeyronpuuk [lackans. Pemenue
3a/1a4 ¢ UCMOJIb30BaHHEM KOMOMHATOPHKH.

['eomeTpuyeckas BepossTHOCTh. CirydaliHbIN BEIOOP TOUKH U3 (PUTYPHI Ha TUNIOCKOCTH, U3 OTPe3Ka
U U3 IyTU OKPY>KHOCTH.

UcnbiTanue. Ycn ex u Heyaava. Cepust UCIIBITaHUM 10 TiepBOro ycnexa. Cepus UCIIBITAaHUN
Bepuymnnu. BepositHocTH COOBITHIA B cepuy UcTIBITaHUH bepHyn.

CnyyaliHas BeTMUMHA U paclpeielIeHUe BEpOsATHOCTE. MaTeMaTnyeckoe 0KuIaHue U
nucnepcust. [Ipumepsl MaTeMaTuyecKoro OKUAaHUS KaK TEOPETUUYECKOTO CPEAHET0 3HAUCHUS
BEJIMYMHBI. MaTeMaTnuecKoe 0KUAAHUE U TUCTIEPCUs] CIIy4allHOM BETMYMHBI «4YHCIIO YCIIEXOB B
CepHUH UCIBITAHUMN bepHyIn.

[TonsiTe o 3akoHe OONBIIUX Yncen. Mi3MepeHre BeposiTHOCTEH ¢ MOMOIIIBIO 4acToT. Poib u
3HaYeHHE 3aKOHA OOJBIINX YHUCEN B IPUPOE U OOIIECTBE.

NPEAMETHBIE PE3YJIBbTATBI
7 KJ1ace



Uwurars nH(OpMALIKIO, IPEICTABICHHYIO B TAOMUIAX, HA TUarpaMMax;

[IpeacraBnsaTe faHHBIC B BUAC TaOIUIl, CTPOUTH JUATPAMMBI (CTOJIOMKOBBIE (CTOI0YATHIC) U
KpPYTOBBI€) IO MACCUBAM 3HAYCHHIA.

OnuceIBaTh U UHTEPIIPETUPOBATH PEAIbHBIE YNCIIOBbIE JaHHBIE, IPEICTaBICHHbBIE B TA0IHIIAX,
Ha JUarpaMmax, rpagukax.

Hcnonb30Bath /Ui OMUCAHUS JaHHBIX CTATUCTUYECKHE XapaKTEPUCTUKU: CpEeTHEE
apudmernyeckoe, MeaaHa, HanOOJbIEe U HANMEHbIIIeE 3HAYCHHSI, pa3Max.

HmeTs npecTaBiieHue o CIy4aifHOW M3MEHYMBOCTH Ha MpUMeEpax IeH, PU3NUYeCKUX BEIHUHH,
AHTPONOMETPUYECKHX JAHHBIX; UMETh MPEJICTABICHUE O CTATUCTUYECKON YCTOMUHNBOCTH.

8 kuace

W3Bnekats u mpeoOpa3oBbIBaTh HHGOPMAIUIO, IPEJCTABICHHYIO B BUIC TAOJIHII, JHATPAMM,
rpa¢uKoB, MPEACTABIATH JaHHBIC B BUIE TaOIUIl, TUarpamMmm, Tpad)uKkoB.

OnuceiBaTh JaHHBIE C ITOMOIIBIO CTATUCTUYECKHUX TOKA3aTeNIel: CPeIHUX 3HAUCHUN U Mep
pacceuBaHus (pa3Max, TUCIIEPCHUS U CTAaHAAPTHOE OTKJIOHECHHE).

HaxoauTh 4acTOTHI YMCIOBBIX 3HAYEHUH M YACTOTHI COOBITHIA, B TOM YHUCIIE TIO PE3yJIbTaTaM
W3MEPEHHUI 1 HAOJI0ICHUH.

HaxomuThk BEpOSTHOCTHU CIIy9aliHBIX COOBITHIA B OIIBITAX, 3HASI BEPOSITHOCTH 3JIEMEHTAPHBIX
COOBITHIA, B TOM YHCJIE B ONBITAX C PABHOBO3MOYKHBIMU 3JIEMEHTAPHBIMHU COOBITHSIMHU.
Hcnonp3oBath rpaduuecKkue MOACTH: JEPEBO CIIy4aifHOTO HKCIIEPUMEHTa, TuarpaMMbl Diijepa,
YHUCIIOBas psIMast.

OnepupoBaTh MOHATUSIMU: MHOXKECTBO, TTOJIMHOKECTBO, BBITIOJHATH OTIEPAIlUU HAJl
MHO’KECTBaMU: 00bEAMHEHUE, TIEpeceUeHHE, JOMOIHEHUE, IEPEUUCTISATH YIEMEHTHI MHOXKECTB,
MPUMEHSTHh CBOHCTBA MHOXKECTB.

Hcnonp3oBath rpadruyeckoe MpeicTaBIeHe MHOKECTB U CBA3EH MEXAy HUMU JJIsl OTUCAHUs
MPOIIECCOB U SIBJICHUH, B TOM YMCIIE TP PEIICHUH 3a]1a4 U3 IPYTHX YUeOHBIX MPEIMETOB U
KYpPCOB.

9 k1ace

W3Bnekats v mpeoOpa3oBbIBaTh HHPOPMALHUIO, IPEACTABICHHYIO B Pa3IMYHBIX UCTOYHHUKAX B
BUJIE TaOJHII, TUarpamMm, rpaduKoB, MPEACTABIAThH JaHHEIC B BHIE TaOIUII, TUarpamm,
rpaduKoB.

PemaTh 3a1aun opraHu30BaHHBIM IEPEOOPOM BAPHAHTOB, a TAKXKE C UCIIOIH30BAHUEM
KOMOHMHATOPHBIX MPaBWII U METOJIOB.

Hcnonb30Bath onucaTenbHbIC XapaKTEPUCTHKH JIJISI MACCUBOB YHMCIIOBBIX JAHHBIX, B TOM YHCIIE
CpeIHUE 3HAUECHUS U MEPbI pacCEMBaHUSI.

HaxoauTh 9acTOTHI 3HAYEHUN U 9aCTOTHI COOBITHS, B TOM YHCIIE TIOJb3YSCh Pe3yIbTaTaMu
MPOBEAEHHBIX U3MEPECHUI U HAOJIOICHUH.

HaxomuTh BEpOSTHOCTH CIIYyYaiiHBIX COOBITHI B M3yYCHHBIX OIBITAX, B TOM YHCIIE B OTBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH, B CEPUSIX UCIIBITAHUH J10 IEPBOTO ycIexa, B
cepusix ucnblTaHui bepHyun.

NmeTs mpeacTaBiieHUe O CIy4allHOW BEJIMYMHE U O PACIPEICICHUN BEPOSTHOCTEM.

NMeTs nipeacTaBieHne o0 3aK0He OOJBIINX YHCET KaK O MPOSIBICHUH 3aKOHOMEPHOCTH B
CIIy4aifHON M3MEHYMBOCTHU U O POJIM 3aKOHA OOJBIIMX YHCEN B IPUPOJIE U OOLIECTBE.

TEMATHYECKOE INTAHUPOBAHHE
7 KJIACC



Ne HaumenoBan Koumn4yecTBo 4acos DJIeKTPOHHBIE
B He pa3aesoB U (uudpossbie)
E/ Tem Bcer KOH;])OJILHLI Hpalc;nqeac 06pA30BATENBHBIE
nporpamMmb: 0 e padoThl ue padoTsbl pecypebi
IpecTasenme bubmuoreka [IOK
1 P 7 2 https://m.edsoo.ru/7f415f
JTAHHBIX de
OnucarenpHas BrbmaoTexa LIOK
2 9 1 1 https://m.edsoo.ru/7f415f
CTAaTUCTUKA de
Crrvaaiinas but6mmoreka [IOK
3 Y1 6 1 https://m.edsoo.ru/7f415f
U3MCHYMBOCTh de
BeeeHue B bubmuoreka [IOK
4 4 1 https://m.edsoo.ru/7f415f
Teopuio rpados do
B
q:fT%}ITZHOCTB " bubnuoreka [{OK
5 . 5 1 1 https://m.edsoo.ru/7f415f
CITy4aitHOTO de
COOBITHS —
O6o06meHue, bubnuoreka [JOK
6 cHCTeMaTH3aIns 3 1 https://m.edsoo.ru/7f415f
3HaAHUU dc
OBUIEE
KOJIMYECTBO
YACOB I1O 34 3 6
ITPOI'PAMME

8 KJIACC



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

Ne HaumenoBan KounvecTBo 4yacoB DJIeKTPOHHbIE
B He pa3aesioB U (uu¢posBbie)
n/ TeM Bcer KOH;])OJILHLI Hpalc;nqeclc 0Bpa30BaATETBHBIE
n mporpaMMb 0 e padoThl ue padoThbl pecypesi
TTOBTODCHIE bubmuoreka [JOK
1 p 4 https://m.edsoo.ru/7f417f
Kypca 7 Kiacca b2
O
C;::;i;iil:{aﬂ bubmuorexa [JOK
2 ' 4 1 https://m.edsoo.ru/7f417f
PacceuBanue b2
JaHHBIX _
bu6mmoreka [IOK
3 MHoxecTBa 5 1 1 https://m.edsoo.ru/7f417f
b2
BepositTHOCTB bubmmoreka [IOK
4 CITy4aitHOTO 6 1 https://m.edsoo.ru/7f417f
COOBITHS b2
BBeeHIe B bubmuorexa [JOK
5 A 4 1 https://m.edsoo.ru/7f417f
Teopuio rpados b2
Crrvaaiinbe bu6mmoreka [IOK
6 Y1 8 1 1 https://m.edsoo.ru/7f417f
cOOBITHS b2
O6o06meHue, bubmuorexa [JOK
7 cHUCTeMaTHu3aIus 3 1 https://m.edsoo.ru/7f417f
3HAHUM b2
OBUIEE
KOJIMYECTBO
YACOB I1O0 34 3 >
ITPOI'PAMME

9 KNACC



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

KoJauyecTBo yacoB DJIeKTPOHHbBIE
Ne HaumMmenoBanue
n/ a3/1eJI0B H TEM B K I (ungposeie)
I E OrDAMMEL ce OHTpﬁom’H paK;"quK o0pa3oBaTe/ibHbIE
porp ro bl€ PA0OTHI e padoThI pecypebI
bu6mmoreka [IOK
1 HosTopenue kypca 4 https://m.edsoo.ru/7f41a3
8 kiacca 02
bubmunoreka LIOK
2 IIEMEHEI 4 1 https://m.edsoo.ru/7f41a3
KOMOWHATOPUKH 02
bubmunoreka LIOK
3 Teomerpucckas 4 1 1 https://m.edsoo.ru/7f41a3
BEPOSITHOCTH 02
but6mmoreka [IOK
4 . 6 1 https://m.edsoo.ru/7f41a3
bepnymm 02
. bubmuoreka [JOK
5 Crydalinas 7 1 1 https://m.edsoo.ru/7f41a3
BEJINYNHA 02
bubmunoreka LIOK
6 Obobmenwe, 9 1 https://m.edsoo.ru/7f41a3
KOHTPOJIb 02
OBIIEE
KOJIMYECTBO
YACOB I10 34 3 4
ITPOT'PAMME

COJIEPKAHUE YYEBHOI'O KYPCA «AJITEBPA»
7 KJ1ace



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302

Yucsa v BbIYUCICHUSA

PanmonansHbIe yncia.

JpoOu 0OBIKHOBEHHBIE U IECATHYHBIE, IEPEXO0]T OT OAHON (POPMBI 3amucu Apodeid K Jpyrou.
[TonsiTHE paOHATBHOIO YHCIIA, 3alIUCh, CPABHEHHE, YIOPSAAOYUBAHUE PALIMOHAIBHBIX YHCET.
ApudmernueckneseicTBUS ¢ pallMOHATBHBIMY YHCIaMu. Peenne 3a1a4 u3 peaabHOR
MPAKTUKU Ha YacTH, Ha IpOOH.

CreneHb ¢ HaTypaJIbHBIM MTOKa3aTeIeM: ONpeieeHne, MPeodpa3oBaHue BRIPAXKEHU Ha OCHOBE
orpezeneHus, 3anuch Oonbiux yuceln. [IponeHTsl, 3anuch NPOIEHTOB B BUJE IpoOHU U IpodH B
BUJENIPOLIEHTOB. TpH OCHOBHBIE 3a/1a4l HAa IPOLIEHTHI, PELIEHUE 3a/1a4 U3 PEAIbHOM MPAKTUKH.
[IpuMeHeHne NPU3HAKOB ACIIMMOCTH, PA3J0KEHUE HA MHOKHUTEIHN HATYPAIbHBIX YHCEIL.
PeanbHbIe 3aBUCUMOCTH, B TOM YHCJIE IPsIMasi M 0OpaTHast POMOPLHUOHATIBHOCTH.
Anredpanyeckue BbIpakeHU s

IlepeMeHHBIE, YUCIIOBOE 3HAYEHUE BBIPAKEHUS C IEPEMEHHOM. JlOITyCTUMBIE 3HAYCHUS
nepeMmeHHbIX.[IpecraBieHne 3aBUCMMOCTH MEXy BETUUMHAMU B Buje popmysbl. Beruncnenus
1o ¢popmysam.

[TpeobpazoBanre OYKBEHHBIX BBIPAXKEHUMN, TOXKJAECTBEHHO PaBHbIE BHIPAKEHHUS, TPaBHIIa
npeoOpa30BaHUSACYMM H MIPOU3BEICHUMN, PaBUIIA PACKPHITHS CKOOOK U MPUBEICHHS TOTOOHBIX
claraeMblx.

CBolicTBa CTENEHNU C HaTypaJIbHBIM I10KA3aTENIEM.

OnHouneHbl 1 MHOTOUJIeHbl. CTeneHb MHOTOWIEHA. ClI0KEeHUE, BBIUNTAHUE, YMHOKECHHE
MHOT04JIEHOB. POpMYyJIbl COKPAIIEHHOTO YMHOKEHHUS: KBapaT CyMMBI U KBaJpaT pa3HOCTH.
®opmyna pa3HOCTH KBaapaToB.Pa3no)keHre MHOTOUJIEHOB HA MHOKHTEIIN.

YpaBHeHus

VYpaBHeHMe, KOPEHb ypaBHEHUS, paBuiia MpeoOdpa3oBaHus ypaBHEHUS, PABHOCHIIBHOCTD
ypaBHeHUl. JINHENHOE ypaBHEHUE C OJHOU IIEPEMEHHOM, YACIIO KOPHEH JIMHEHHOIO YPaBHEHMUS,
pellIeHUEeTMHEHBIX ypaBHeHUH. CocTaBieHUE YpaBHEHUH 10 YCIOBUIO 3a7a4yu. Penenue
TEKCTOBBIX 3aJ]a4 C TIOMOILbIO YpaBHEHU. JIMHEHOE ypaBHEHHE € ABYMsI IEPEMEHHBIMU U €T0
rpaduk. Cuctema AByX JTMHEHHBIX YPaBHEHHH C IBYMs ITepEeMEHHBIMU. Perenue cucrem
ypaBHEHHI CIOCOOOM MOJICTAHOBKH.

[Ipumeps! pemeHnst TEKCTOBBIX 33]1a4 C TOMOIIBIO CUCTEM YPaBHEHHI.

DOyHKIUHA

Koopaunara Touku Ha nipsiMoid. UuciaoBbeie mpoMexyTKU. PaccTosiHre MEXTy IByMsl TOUKaMH
KoopanHaTHOH npsimoit. [IpsimoyronbHast cucrema koopauHar, ocu Ox u Oy. Abcuucca u
OpAMHAaTa TOYKH Ha KOOPAMHATHOM tockocTu. [Tpumeps! rpadukoB, 3a1aHHBIX GOopMyTaMu.
Urenue rpadukoB peanbHbIX 3aBucuMocTe. [lonsatue pynkuuu. I'paduk pynkmum. CoiicTa
byakumii. Jluneiinas Gynkmus, e€ rpaduk.I'padux dyrakuun y= IxI. I'paduueckoe pemenne
JIMHEUHBIX YPABHEHUN U CUCTEM JINHEVHBIX YPAaBHEHU.

8 kuace

Yucsa 1 BbIYMCICHUSA

KBaapartuelii kKopeHb u3 uncia. [lonsarre 00 upparmoHaIbHOM duciie. JlecsaTuaHbIe
npuOJIMKEHUS UPpaLMOHANBHBIX ynces. CBoicTBa apupMETHUECKIX KBaJPAaTHBIX KOPHEH U UX
IIPUMEHEHHE K TPeoOpa30BaHNIO YUCIOBBIX BbIPAXKEHHUM U BhIYUCICHUSAM. [leiicTBUTENbHbIE
qHcla.

CreneHb ¢ LeJbIM TTOKa3aTesieM U €€ cBoiicTBa. CTaHgapTHas 3alKCh YMCa.

Auaredpanyeckue BbIPasKeHHU

KBanpatublii TpEéxusieH; pa3okeHne KBaJpaTHOTO TPEXUIeHAa Ha MHOKUTENU. Anredpandeckas
npoOb. OCHOBHOE CBOMCTBO anredpandeckoit qpoou. CrnoxxeHue, BRYUTaHuE,

YMHOX€EHHeE, AesieHue anredpandeckux apoOeii. PanionanbHble BhIpaKeHUS U UX
npeoOpa3oBaHUeE.

YpaBHeHNs] M HEPABEHCTBA



KBanparnoe ypaBHeHue, popmyiia KOpHEH KBaipaTHOro ypaBHeHHs. Teopema Buera. Pemenue
YpaBHEHUH, CBOISIINXCS K JIMHEHHBIM U KBaapaTHbIM. [IpocTeitmme 1poOHOo-paiinoHaaIbHbIe
YpaBHEHUS.

['padmyeckas uHTEpIpETALUS YPABHEHH C IBYMSI IEPEMEHHBIMH U CUCTEM JIMHEWHBIX
YPaBHEHUU C 1BYMs IIEpEMEHHBIMU. [IpuMepsI pelIeHns: CUCTEM HEIMHENHBIX YPABHEHUH C
JBYMsI IIEPEMEHHBIMU.

Pemienune TeKCTOBBIX 33124 aNreOpanyeckuM CrocoooM.

UucnoBble HEpaBEHCTBA U UX cBoicTBa. HepaBeHCTBO ¢ 0HOM nepeMeHHo. PaBHOCHIIBHOCTh
HepaBeHCTB. JINHEWHbIE HEPAaBEHCTBA C OAHON NepeMeHHOM. CHCTEMBI IMHEIHBIX HEPABEHCTB C
OJHOM EPEMEHHOM!.

DOyHKUIMHU

[Tonsitue hyakuun. O61acTh OMpeAeICHUs U MHOXKECTBO 3HaUeHUH (pyHKIMH. CriocoObl
3amanus (QyHKIHHA.

I'padux pyakuun. Yrenue cBoiicTB pyHkuu 1o e€ rpaduky. [Ipumeps! rpadukoB GyHKITNN,
OTPaKAIOIIUX pealbHbIE POLECCHI.

OYHKIINH, OTIUCHIBAIOLINE MIPSIMYIO U 00paTHYIO MPOMOPIHOHATbHBIE 3aBUCUMOCTH, UX TPapUKH.
OyHKIMH Y = X%,y = X°, y=\/x, y= IxL

['padpuaeckoe penieHre ypaBHEHHM U CHCTEM YPaBHEHUH.

9 kanace

Yuciia 1 BBIYHCICHUA

JlelicTBUTEIIbHBIC YKCIIA.

PanmonaneHble yncia, uppaloHaibHbIe Yiciia, KOHEYHbIE U OECKOHEUHbIE IeCATUYHBIE APOOH.
MHOXeCTBO ICHCTBUTENBHBIX YHCENT; IeHCTBUTEIbHbIC YHCIIa KaK OECKOHEUHBIE JeCATUYHbIC
npo6u. B3auMHO 0IHO3HAYHOE COOTBETCTBUE MEX/1y MHOKECTBOM JIEHCTBUTEIBHBIX YHCEI U
KOOPJAMHATHOU IIPSIMOH.

CpaBHEHHE JIEHCTBUTEIBHBIX YHCEN, apuhMEeTUIECKHUE TEHCTBUSI C IEUCTBUTEILHBIMH YHCIIaAMHU.
W3mepenust, npubIMKeHNs], OLIEHKH.

Pa3meprl 00BEKTOB OKPY’KAIOILIET0 MUPA, JUIUTEILHOCTD IIPOLIECCOB B OKPYKAIOIIEM MHpE.
[TpubnmmxEHHoe 3HaYeHNE BETMUMHBI, TOUHOCTh Npuommkenus. Oxkpyriaenue uucen. [Ipuxkuaka u
OILICHKA PE3YJIbTATOB BBIUYNCICHUN.

YpaBHeHUs U HEPABEHCTBA

YpaBHEHUS C OJTHOW MTEPEMEHHOM.

JIuneitHoe ypaBHeHMe. PenieHre ypaBHeHNH, CBOAAIIMXCS K JIMHEHHBIM. KBagpaTHoe
ypaBHeHUe. Penienue ypaBHeHM, CBOAAIIMXCS K KBaIpaTHBIM. bUKBaipaTHOE ypaBHEHUE.
IIpuMepsl pelieHns ypaBHEHUM TPETHEN U YETBEPTOM CTENEHEN Pa3I0KEHUEM Ha MHOKUTEIH.
Pemenue npoOHO-paniioHaIbHBIX YPaBHEHHH.

Pemrenune TeKCTOBBIX 3a/1a4 anredpandeckuM MeTo oM. CUCTeMbI ypaBHEHUIA.

YpaBHeHHE ¢ ABYMS IEPEMEHHBIMH U €ro rpaduk. Pemenne cuctemM AByX TMHEHHBIX YpPaBHEHHI
C IByMs IIEpeMEHHBIMU. Pelenne cucreM IByX ypaBHEHHI, OHO U3 KOTOPBIX JIMHEHHOE, a
JIpyroe — BTOPOH cTeneHu. [ 'paduueckast HHTEpIIpeTays CUCTEMbl YPaBHEHHH C IBYMS
NIEPEMEHHBIMH.

Pemenne TekcTOBBIX 3324 anredpanueckum criocobom. HepaBencrsa

YucnoBble HEPABEHCTBA U UX CBOMCTBA. Pelienue IMHEMHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM.
Peienue cucrem JIMHEHHBIX HEPABEHCTB € OAHOM epeMeHHo. KBaapaTHbie HEpaBEHCTBA.
I'paduueckas HHTEpHIpETALIUS HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS IEPEMEHHBIMHU.
DYyHKIHUHU

Kanparuunas Gpynkuus, e€ rpaduk u cBoiictsa. [Tapadomna, KoopaAnHATHI BEPIIUHBI TapaboIIbI,
0Ch CUMMETPHUH TTapaboIIbl.

I'paduxu Gpynkmmii: y =kx, y=kx+b, y=k/x. V=Vx, y=x*.y =1x I u ux cBoiicTsa.
Yucii0Bble OCIE10BATEIBLHOCTH U NPOTPeCcCHM

Omnpenenenue u ciocoObl 3a7JaHNS YUCIOBBIX MOCIIEI0BATEIBHOCTEH.



[TonsaTHe 4nCII0BOM MOCIEA0BATENIBHOCTH. 3a/JaHHUE TTOCIEI0BATEILHOCTH PEKYPPEHTHOM
dbopmyroit u HGopmMyIToit n-ro YieHa.

Apudmernueckast 1 reoMeTpuyecKast pOrPEeCcCUu.

Apudmerndeckas u reomeTpudeckas mporpeccur. Gopmysibl N-ro YieHa apuPMeTHIECKON 1
T€OMETPUYECKON MTPOTrPECCUi, CYMMBI IIEPBBIX N YICHOB.

N3o00pakeHne 4IeHOB apu(PMETHIECKON U TEOMETPUIECKOM MPOTrPeCcCrii TOUKaMu Ha
KOOpPJMHATHOM IIOCKOCTU. JINHEHHBII U SKCIIOHEHIIMATIBLHBIA pocT. Cl10KHBIE IPOLIEHTHI.
HPEAMETHBIE PE3YJIbTATHBI

7 kiaace

Yucia v BBIYMCTICHUS

BhInonHATE,coYeTast yCTHBIC M MMCbMEHHBIE TPUEMBI, apU(pMETUYECKHE ICHCTBUS C
palOHAIBHBIMU YHCIAMHU.

HaxoauTe 3Hau€HUs YUCIOBBIX BBIPAXKEHUH; IPUMEHATH Pa3HOOOpPA3HbIE CLIOCOOBI U PUEMBI
BBIUMCIICHUSI3HAYCHUH JPOOHBIX BBIPAKEHUH, COIepKAIUX OOBIKHOBEHHBIE U AECATUYHBIE
Ipoow.

[TepexoauTh OT OTHOM (POPMBI 3aITUCH YUCENT K APYroi (IpeoOpa3oBhIBATh JECATUUHYIO IPOOH B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B IECATHUHYIO, B YACTHOCTU B OECKOHEUHYIO JECATUYHYIO
ZIpoOBb).

CpaBHUBATh U YIOPAI0YNBATH pallMOHaANbHbIE Yncia. OKpyIiaTh Ynucia.

BBITTONHATE NPUKUAKY U OLEHKY pE3yJIbTaTa BEIYMCIICHHM, OEHKY 3HAaUYE€HUN YHCIIOBBIX
BBIPaXEHUI. BBINONHATH NEMCTBUS CO CTENEHSIMHU C HATYpaJbHBIMU I10KA3aTEIsIMU.
[IpuMeHATh NpU3HAKK JEIUMOCTH, Pa3I0KEHHE HA MHOXKUTEIN HaTypallbHbIX yucel. Pemars
IIPAKTUKO-OPUEHTUPOBAHHBIE 3a/1a4M, CBA3aHHBIE C OTHOLIEHUEM BEJIUYHH,
MIPONOPLUUOHAIBHOCTHIO BEJIMYKH, ITPOLICHTAMH; HHTEPIPETUPOBATh PE3YJIBTATHI PEIICHUS 3a1a4
C Y4€TOMOTpaHMYCHHIA, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTPUBAEMBIX OOBEKTOB.
Anredpanyeckue BbIpakeHU sl

Hcnonp3oBathk asreOpandeckyo TEpPMUHOIOTHIO U CHMBOJIMKY, IPUMEHSTH €€ B TIpoliecce
OCBOCHHUSY4€OHOTO MaTepuaa.

Haxoauts 3HaueHHst OYKBEHHBIX BBIPQXCHUH MPH 3aJaHHBIX 3HAUEHUSIX IIEPEMECHHBIX.
BrimonHsaTe npeodpa3zoBaHus 11€JI0T0 BBIPAXKEHUS B MHOTOUJIEH MPUBEICHUEM MOA00HBIX
CJIaraeMbIX,pacKpbITHEM CKOOOK.

BBITTONHATE YMHOXKEHNE OJJHOUYIEHA HA MHOTOYJIEH U MHOTOWIEHA HA MHOTOUJIEH, IPUMEHSTh
dbopMyIIBIKBapaTa CyMMBI M KBaJpaTa pasHOCTH.

Ocy1ecTBISTh pa3joKeHUE MHOTOWIEHOB HA MHOKHUTEIH C TIOMOIBIO BHIHECEHHSI 32 CKOOKH
OOIIETOMHOKHUTES, TPYIIUPOBKH CIIaraeMbIX, IPUMEHEHUS (POPMYIT COKpPAIIEHHOTO
YMHOKEHHS.

[TpumeHnsTH IpeodpazoBaHKUs MHOTOUWIECHOB JUIS PELICHUS Pa3IUYHBIX 3a/1a4 U3 MAaTeMaTHKH,
CMEXHBIXIIPEIMETOB, U3 PEATBHON MTPAKTUKHU.

Hcnonp30BaTh CBOMCTBA CTETIEHEH ¢ HATYypalbHBIMU ITOKA3aTENIAMU JUIsl TpeoOpa3oBaHuUs
BBIPAXKEHHUI.

YpaBHeHHs U HEpaBeHCTBA

Pemiars nuHeliHbIE ypaBHEHUS ¢ OAHON EPEMEHHOM, MPUMEHSS IPpaBuiia epexoaa oT
MCXOJHOIOYPAaBHEHUSI K paBHOCUIILHOMY eMy. IIpoBepsTh, ABISETCS JIM YMCI0 KOPHEM
YpaBHEHUS.

[TpumensTh rpaduyeckre METOIbI IPU PELICHUHN JIMHEHHBIX YPAaBHEHUH U UX CHCTEM.
[Ton6Gupath mpUMepsI ap YHCE, ABJISIOMINXCS PEIIEHNEM JINHEHHOTO YpaBHEHHUS C IBYMS
NIEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOM TIOCKOCTH IpapUK JIMHEHHOTO YpaBHEHHUS C ABYMS [IEPEMEHHBIMU;
HOJIB3YAChrpauKOM, IPUBOAUTE IPUMEPHI PELICHHS YPAaBHEHHUS.

PemaTe cucteMbl IByX JTMHEHHBIX YPAaBHEHUH C IBYMs IEPEMEHHBIMH, B TOM YHUCIIE
rpaduuecku. COCTaBIATh U pelaTh JMHEHHOE YpaBHEHUE WM CHCTEMY JIMHEHHBIX ypaBHEHUN
10 YCJIOBHIO 33]1a4H,



MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4/ IIOJyUYEHHBIH pe3ysbTar.
DOyHKIUHA

N3o6pakaTh Ha KOOPAWHATHOM MPSIMOM TOYKH, COOTBETCTBYIOLIHME 3aJaHHBIM KOOPHHATAM,
JY4H,0TPE3KH, MHTEPBAJIbl; 3a IMUCHIBATH YUCIIOBBIE IPOMEXKYTKH Ha aIreOpanyeckoM s3bIKe.
OTmeuath B KOOPJMHATHOM TUIOCKOCTH TOYKH 110 33/1aHHBIM KO OpAMHATaM; CTPOUTH TpaduKu
nuHerHbIX QyHKIMNA. CTpouTh Tpaduk hyakumun y= 1 x1.

OnwuceIBaTh ¢ TOMOIIBIO (PYHKIMI U3BECTHBIE 3aBUCUMOCTH MEX/1y BETMUNHAMH: CKOPOCTb,
BPEMS1,PACCTOSHNUE; 1I€HA, KOJIMYECTBO, CTOUMOCTD; IPOU3BOAUTEIBHOCTD, BPEMs, 00BbEM
paboThI.

HaxonuTh 3HaueHne QyHKINU 110 3HAYCHHIO €€ apryMeHTa.

[TonumaTts rpaduyeckuii cioco0 MpeAcTaBIeHUs U aHAINU3a HHPOPMALUU; U3BICKaTh U
MHTEPIPETUPOBATEUH(OPMALIHIO U3 TPaUKOB PEATIbHBIX MTPOLECCOB U 3aBUCUMOCTEHA.

8 kaacce

Yuciia 1 BBIYHCICHUA

Hcnonp30BaTh HaYalbHbIE IPEACTABICHUS O MHOKECTBE I€HCTBUTEBHBIX YUCEI JIS
CpaBHEHMs, OKPYTJIEHHUS U BBIYMCICHUN; N300paXxaTh AeHCTBUTEIbHBIC YHCIAa TOUKAMU Ha
KOOPJAMHATHOU IIPSIMOM.

[TpuMeHATH NOHATHE apU(PMETHUECKOr0 KBaJPaTHOTO KOPHS; HAXOAUTh KBaIpaTHbIE KOPHH,
UCTIONB3YS IIPU HEOOXOIUMOCTH KaJIbKYJSATOP; BHIIOIHATH TPeoOpa3oBaHus BIPAKEHHIH,
coJlepKalluX KBaJpaTHbIE KOPHHU, UCIOJb3Yys CBOMCTBA KOPHEH.

Hcnonp3oBath 3anucy OOJBIIMX U MAJIBIX YUCEIT ¢ TOMOIIBIO IECATHUHBIX po0eit 1 cTeneHeit
gucia 10.

Auaredpanyeckune BbIPasKeHHs

[TprMeHATh NOHATHE CTETEHU C LEJIbIM MI0KA3aTeNeM, BBINOIHATH IpeoOpa3oBaHusl BEIPAXKEHUH,
COJIEpKalINX CTENEHH C LEIBbIM IIOKa3aTENEM.

BBINOHATE TOXIECTBEHHBIE IPEOOPA30BaHMsI PALMOHATBHBIX BBIPAXKECHUN HA OCHOBE IIPAaBUII
NEHCTBUI HAJl MHOTOWICHAMH U aJIreOpanvdecKuMH IPOOSMHU.

PackiaapiBaTh KBagpaTHBIM TPEXWICH HA MHOKUTEIIH.

[TpumensTh peobpa3zoBaHus BRIPAKEHHM ISl pEIICHHs Pa3InYHbIX 331a4 U3 MAaTEeMaTHKH,
CMEKHBIX IIPEIMETOB, U3 PEalbHON IIPAKTUKH.

YpaBHeHUS H HEPaBEHCTBA

Pemars nuHelHbIE, KBapaTHbIE YPABHEHHS U PALIMOHAJIBHBIC YPABHEHHUS], CBOAAIMECS K HUM,
CUCTEMBI IByX YPaBHEHHI C JBYMsI IEPEMEHHBIMHU.

[IpoBOAUTH MpPOCTEUIIINE UCCIIEIOBAHUS YPABHEHUN U CUCTEM YpaBHEHUH, B TOM YHCIIE C
NpUMEHEHHEM TpauuecKuX MpeACcTaBlIeHNH (yCTaHABINBATh, UMEET JIM YpaBHEHHUE WIH
cUCTeMa YpaBHEHUH pelleHus, €ClIi UMEET, TO CKOJIBKO, H Ip.).

[lepexoauTsb OT coBeCHON (OPMYIHUPOBKH 33Jjauu K €€ aaredpandecKoi MoJIesIi ¢ TOMOIIBIO
COCTAaBJICHUS YPaBHEHUS WA CUCTEMBI ypPaBHEHUH, HHTEPIIPETUPOBATh B COOTBETCTBUH C
KOHTEKCTOM 3a/1auil MOJy4YE€HHBIHN pe3ynbTar.

[TpyMeHATH CBOMCTBA YHUCIOBBIX HEPABEHCTB JJIsl CDABHEHUS, OLICHKH; PEIIaTh JTUHCHHbBIE
HEPaBEHCTBA C OJHOM NMEPEeMEHHON M UX CUCTEMBI; 1aBaTh rpauyecKyro HILTFOCTPALIHIO
MHO’KECTBA PELICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.



DyHKIHA

IToHnMaTh U UCIIOB30BaTh (YHKIIMOHATIBHBIE TOHITHS U A3bIK (TEPMUHBI, CHMBOJIUYECKUE
0003HaYCHHUS); ONIPEEIIATH 3HaUeHHE (DYHKIIMM MO 3HAYCHUIO apTryMEHTa; ONPENeNsITh CBOWCTBA
¢byakumm o e€ rpaduky.

CTpouTb rpaMK SIeMeHTapHbIX GYHKIMI Buaa y = k/x , y =x2, y= x%, y=\x, y= IxI; omucsIBars
CBOMCTBa 4HMCIIOBOM (YHKIHH 1O €€ Tpaduky.

9 kJ1acc

Yuciia v BIYUCICHUS

CpaBHUBaTh U yNOPSI0YMBATh PallMOHAIBHBIE U HPPALMOHAIIBHBIE YHCIIA.

BeimonuATe apudmeTnyeckue AeHCTBHS ¢ pallMOHAIbHBIMU YUCIIAMH, COYETasi yCTHBIE U
MIMCbMEHHBIE TPUEMBI, BBIITOJIHATH BBIUUCIEHHS C HPPALMOHAIBHBIMY YU CIIAMHU.

HaxonuTs 3Ha4eHUs CTENEHEN C LENbIMU IT0KA3aTEIIMU U KOPHEH; BBIYMCIIATh 3HAYECHHS YU CIOBBIX
BBIPAYKECHU.

OKpyryATh AEUCTBUTEIBHBIEC YHCIIA, BBITIOIHAT IPUKUAKY PE3YJIbTAaTa BBIYMCICHUHN, OLICHKY
YHUCJIOBBIX BBIPAXKCHUM.

YpaBHeHHsI © HEPABEHCTBA

Pemarp nuHelHbIE U KBaJlpaTHbIE YPABHEHMSI, YPABHEHUS, CBOJALINECS K HUM, IPOCTENIIINE
IpOOHO- palMOHANIbHbIE YPaBHEHHUS.

Pemrate cucteMsl 1ByX JIMHEWHBIX YPABHEHUN C ABYMsI IEPEMEHHBIMU U CUCTEMBI IBYX YPaBHEHUH,
B KOTOPBIX OJTHO YPABHEHME HE SIBIISCTCS JINHEHHBIM.

Pemrate TekcTOBBIE 3a/1a4M aNTeOpandeckuM CIIOCOOOM C TOMOIIBIO COCTABIICHUS YPAaBHEHHS WIIH
CUCTEMBI IBYX YPABHCHHH C JBYMs IEPEMCHHBIMHU.

[IpoBOANTH NPOCTEMUIINE UCCIEAOBAHNS YPABHEHUN U CUCTEM YPABHEHMUI, B TOM UHUCIIE C
IIPUMEHEHHEM T'papUUecKuX MpecTaBIeHNH (YCTaHaBIMBATh, UMEET JIM YPABHEHUE UJIM CUCTEMA
YpaBHEHUH PEILIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIp.).

Pemiare nuHeliHbIe HEpaBEHCTBA, KBaIpaTHbIE HEPABEHCTBA; M300paXaTh PEIIeHNE HEPABEHCTB Ha
YHCJIOBOM MPSIMOM, 3aIUCHIBATh PEIIEHNE C IIOMOIIbIO0 CUMBOJIOB.

Pemartb cucTemsl JINHENHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKIIIOYAIOIUE KBAJPAaTHOE
HEPaBEHCTBO; N300paXkaTh PEIICHHE CUCTEMbl HEPAaBEHCTB Ha YHCIIOBOW MPSAMOIL, 3aIIUCHIBATh
pEIIeHNE C IOMOILBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUH Pa3IMUHBIX 331a4.

DOyHKIUU

Pacnio3naBath QpyHKIIMHM H3ydyeHHBIX BUAOB. [I0Ka3pIBaTh CXeMAaTHYECKU PACIIOI0KEHNE Ha
KOOPJAMHATHOU TJIOCKOCTH rpadukoBGyHKIMKA BUaa: y =kx, y =kx+ b,y =k/x,y=ax*+bx+cc,y
=X3, y=\/x, y =1 x I B 3aBHCHMOCTH OT 3HaUEHUH KOA(PPHUIIMEHTOB;ONICHIBATh CBOMCTBA (PYHKLIMH.
CTtpoutsb 1 H300pakaTh CXeMAaTUUECKU Ipa(UKH KBaAPATUIHBIX

(GyHKIMH, ONMCHIBATh CBOWCTBA KBAIPATUYHBIX (DYHKUUH 110 UX rpadrKaM.

Pacrnio3HaBaTh KBajipaTHUHYIO (PYHKIUIO 110 (popMyJie, TPUBOAUTH IPUMEPBI KBaJPaTHUHBIX
GyHKUMN U3 pealbHOW KU3HU, U3UKU, TE€OMETPUH.

Apudmernueckas u reoMeTpudecKas Iporpeccun

Pacrnio3naBath apu)METHUECKYIO U TEOMETPUUYECKYIO IPOTPECCUH ITPH PA3HBIX CIIOCO0aX 3a/1aHMA.
BbINONHATE BBIYMCIEHHS C UCTIOIb30BaHUEM (HOPMYIT 7-TO WieHa apu(pMETHIECKOH U
T€OMETPUYECKOU ITPOrPECCUM, CYMMBI IIEPBBIX 71 YJICHOB.

N300pakaTh 4ieHbI IOCIEA0BATENbHOCTH TOUKAMHU Ha KOOPIMHATHOM IJIOCKOCTH.

Pemats 3a1a4un, CBA3aHHbBIE C YMCIOBBIMU IOCIIEN0BATENBHOCTIMY, B TOM YHCIIE 3a4a4U U3
peanbHOM XU3HU (C UCTIOIB30BaHUEM KAITBKYJISATOPA, TU(PPOBBIX TEXHOJIOTHH).



TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
e HaumenoBanu KosaudecTBo yacoB DJIeKTPOHHbIE
. € pa3jeiioB U (uudposbIe)
2/ TeM Bcer KOH;])OJILHLI Hpalc;nqecx 06pa30OBATENBHBIE
mporpaMMb 0 e padoThl ue padoTsbl pecypebi
Yucna n
Bbubmunoreka LIOK
BBIMHCIICHHUA. 25 1 https://m.edsoo.ru/7f415b
PanmmonanbHbIe 90
yucna -
N bubmoreka [{OK
p 27 1 https://m.edsoo.ru/7f415b
nue BBIpa)KeHI/IH 9 0
VpaBHEHIS I but6mmoreka [IOK
p 20 1 https://m.edsoo.ru/7f415b
HEpaBEHCTBA 90
Koopaunats! u bu6mmoreka [IOK
rpaduKu. 24 1 https://m.edsoo.ru/7{415b
OyHKIUU 90
ToBTObeHIE 1 bu6mmoreka [IOK
P 6 1 https://m.edsoo.ru/7f415b
00001IeHNE 90
OBIIEE
KOJIMYECTBO
YACOB I10 102 > 0

I[TPOTPAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KJIACC

e HanmenoBanu KosanuecTBo yacoB DJIeKTPOHHbIE
B e pa3iesioB U (undposbie)
n/ Tem Becer  Konrpoabnsl  IIpakrnyecku I —
I nporpaMMeI 0 e padoThI e padoThl pecypet
Yucna n
bu6mmoreka [IOK
1 BLITHCIICHHL. 15 https://m.edsoo.ru/7f417a
KBanparusie P
KOPHH =
Uuncna n
BBIYHCIICHUS. bubmunoreka LIOK
2 Crenens ¢ 7 https://m.edsoo.ru/7f417a
LEJIBIM 18
IoKa3aTejieM
Aurepanieck bubmunoreka LIOK
3 me BHpa}Keva' 5 1 https://m.edsoo.ru/7f417a
KBagparubiit P
TPEXWICH =
Anrebparieck bubnuoteka [JOK
4 1 BRIPDRCHHA. 15 1 https://m.edsoo.ru/7f417a
Anrebpanyecka R
st Ipo0b -
YPaBHCHNA 1 bu6nuoreka [IOK
5 HEpABCHCTEA. 15 1 https://m.edsoo.ru/7f417a
KBanparusie P
YpaBHECHHUS =
YpaBHEHUS bubmmoreka [JOK
6 HEpaBeHCTRa. 13 https://m.edsoo.ru/7f417a
Cucremsbl P
ypaBHEHUU -
YpaBHeHus u bubmmoreka [JOK
7 HEpaBEHCTBA. 12 1 https://m.edsoo.ru/7f417a
HepasenctBa 18
DOyHKIINH. but6mmoreka [IOK
8 OCHOBHEBIC 5 https://m.edsoo.ru/7f417a
MTOHATHUS 18
DyHKIINH. but6moreka [IOK
9 YucnoBbie 9 https://m.edsoo.ru/7f417a
byHKIUHA 18
ToBTopeHHe 1 but6moreka [IOK
10 6 1 https://m.edsoo.ru/7f417a
000011EeHNE R
OBIIEE
KOJIMYECTBO
YACOB I1O 102 > 0

ITPOTPAMME



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KJIACC

KosanuecTBo 4acon DJIeKTPOHHbIE
Ne = HaumenoBaHme
n/ | pasiesioB M TeM Bcer  Konrtpoasn  IlpakTuueck (wnpposrre)
I DO DAMMEL pﬁ p e o0pa3oBaTe/ibHbIE
porp 0 bie pa0doThI ue padoThl pecypebt
Yucna u
O — bu6mmoreka [IOK
1 . ' 9 https://m.edsoo.ru/7f419
JleicTBUTENbHBIE
dog
qrcia
YpaBHeHus u
HEPAaBEHCTBA. Bu6muotexa [JOK
2 VYpaBHeHuUs ¢ 14 1 https://m.edsoo.ru/7f419
OJTHOM dog
MepEMEHHOMN
:5 a;;igf;;d bubmoreka [IOK
3 P ) 14 1 https://m.edsoo.ru/7f419
CucrtemMbl
y dog
YpaBHCHHIA
YpaBHeHus u bubmuoteka [JOK
4 HEPaBEHCTBA. 16 1 https://m.edsoo.ru/7f419
HepasenctBa do8
but6mmoreka [IOK
5 OyHKIUU 16 1 https://m.edsoo.ru/7f419
dog
Yucnoseie but6mmoreka [IOK
6 MOCIIEI0BATEIHLHOC 15 1 https://m.edsoo.ru/7f419
™ dog
?60(])36T OI; f;yée’ bubmuoreka [IOK
7 . ’ 18 1 https://m.edsoo.ru/7f419
CUCTEMAaTH3AIIHS
. dog
3HAHUU
OBIIEE
KOJIMYECTBO
YACOBIIO 102 6 0

ITPOTPAMME



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08







