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MMOACHUTEJIBHASA 3AIINCKA

OBILIAA XAPAKTEPUCTUKA YUYEBHOI'O ITPEJIMETA
"3A CTPAHUIIAMU YUEBHUKA MATEMATUKI"

[Iporpamma coctaBiieHa Ha OCHOBE HOPMaTUBHO IPABOBBIX aKTOB:

1. ®epnepanbHblil 3akoH Poccuiickoit @enepannu ot 29.12.2012 Ne273-D3
«O0 obpa3zoBanuu B Poccuiickoit @enepanum» ¢ U3MEHEHUSIMH U
JOTOJTHEHUSIMU;

2. B cootBercTBHE ¢ TpeboBaHmsIMU DeaepaabHOTO TOCYAAPCTBEHHOTO
00pa30BaTeIbLHOrO CTaHAapTa OCHOBHOT'O 00I1IeT0 00pa3oBaHUs
(yrBepxknéH Ilpukazom MunucrepcerBa Ilpocsenienus Poccuun
0131.05.2021 Ne287 «O6 yTBepkaeHuu (heaepabHOr0 rocyJapCTBEHHOTO
00pa3oBaTEILHOTO CTaHIapTa OCHOBHOI'O OOIIIEro 00pa30BaHU»).
(3apeructpupoBano B Muntocte Poccuu 05.07.2021 Ne64101)

3. Ilpuka3z MunucrepctBa npoceieHus PO ot 16 Hos10ps 2022r. Ne993
«O0 yTBepxkeHnd (penepanbHO 00pa30BaTEIbHON IPOrPAMMBI
OCHOBHOT'0 00111er0 00pa3oBaHUs»

OCHOBHBIE JIMHUM COJEpXKaHUs Yy4yeOHOro mpeamera "3a cCTpaHUIIAMU
yueOHMKa MaTeMaTHKu B 5-9 kiaccax — apupMeTHdecKkas U reoMeTpudeckas,
KOTOpBIE Pa3BUBAIOTCS MMapajUIeIbHO, KaXJas B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOW, OJHAKO, HE HE3aBHCUMO OJIHa OT JPYrod, a B TECHOM KOHTAKTE U
B3aUMOJEUCTBUM. Takke B Kypce MaTeMaTWKH IPOUCXOIUT 3HAKOMCTBO C
3JIEMEHTaMU aJireOpbl U ONUCATENBHON CTATUCTUKU.

AnreOpa sBI€TCS OJHUM U3 OINOPHBIX KYpCOB OCHOBHOIO OONIEro
oOpa3oBaHus: OHA 00ECIIEYMBAET U3YyUEHHUE JIPYTUX AUCIUIUIMH, KAK €CTECTBEHHO-
HAyyHOro, TaK M TyMAaHUTApHOTO LMKJIOB, €€ OCBOEHHUE HEOOXOAUMO MJis
IPOAODKEHUs 00pa30BaHUs U B MOBCEAHEBHOM *U3HU. Pa3BuTHe y 00ydaromumxcs
HAyYHBIX TPEACTABICHUNH O MPOUCXOKICHUU U CYIIHOCTH anreOpanyecKkux
abcTpakiuii, cnoco0e OTpaKeHHUsI MaTEMAaTUYECKON HAyKOM SIBJIEHUI U MPOIECCOB
B NIPHUpPOJE M OOIIECTBE, POJIM MATEMATHYECKOTO MOJEIUPOBAHMS B HAYyYHOM
MO3HAHUM U B MIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
Y Ka4eCTB MBIILJICHUS, HEOOXOIMMBIX JJIsl a/IallTallid B COBPEMEHHOM IIU(GPOBOM
oOmectBe. M3ydyenue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHUS HaOJII0JaTh,
CpPaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTU MBIILJICHUS,
CIIOCOOHOCTH apTryMEHTHUPOBAHHO OOOCHOBBIBATH CBOU JE€HUCTBUS M BBIBOJBI,
dbopmynupoBath yrBepxkaAcHUSA. OCBOCHUE Kypca alreOpbl 00ecreuynBaeT pa3BUTHE
JIOTHYECKOTO MBIIUICHUSI OOYYarolIMXCsA: OHM HCIOJB3YIOT JACIYKTUBHBIE U
WHIYKTUBHBIE pacCyKJIeHusi, 0000IIeHe U KOHKPETU3al1io, a0CTparupoBaHue u
aHaJIOTHIO.



['eoMeTpusi Kak OJWMH M3 OCHOBHBIX PA3JEJOB IIKOJIBHOM MAaTeMaTHKH,
UMEIOINI CBOEH IeNbi0 00eCIeYnTh M3YYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOUIEHWI M B3aUMHOE pPACIOJIOKEHHE, ONHUPAECTCI Ha  JIOTHYECKYIO,
JIOKA3aTeJIbHYIO JIMHUIO. LIeHHOCTh M3ydeHMs] T€OMETPUU Ha YPOBHE OCHOBHOIO
o011ero o0pazoBaHus 3aKIOYAETCSI B TOM, YTO OOYYAIOIIUICS YUUTCS IPOBOIUTD
JTIOKa3aTeJIbHbIE PACCYKJIEHHUS, CTPOUTH JIOTHUECKHE YMO3aKIIIOUECHHS, JJOKa3bIBATh
VCTUHHBIE YTBEPKACHUS W CTPOUTHh KOHTPOPHUMEPBI K JIO)KHBIM, IPOBOJUTH
pacCyXIIeHHs «OT TPOTUBHOIO», OTJIMWYaTh CBOWCTBA OT  IIPU3HAKOB,
(opMyIMpoBaTh OOpaTHBIE YTBEPHKICHUSI.

Bropoii nenpr0 H3ydeHUs T'€OMETPUHU SBISIETCA HCIIONB30BaHUE €€ Kak
WHCTPYMEHTA NPU PEIIECHUU KaK MATEMaTUYECKUX, TaK M MPAKTUYECKUX 3a/]ad,
BCTpEYAIOUIMXCSI B peanbHOM ku3HM. OOydaromuiics MAODKEH HAayYUThCs
OIPENETUTh FEOMETPUUECKYIO (UTYpy, ONUCATh CIOBAMU JAHHBIA YEPTEXK WIH
PUCYHOK, HAalTH IUIOIIA/(b 3€MEJIbHOTO yYacTKa, pacCUuTaThb HEOOXOAUMYIO JITUHY
ONTOBOJOKOHHOTO KaOenss wid TpeOdyeMble pa3Mepbl rapaxa il aBTOMOOMJIS.
OTOMY COOTBETCTBYET BTOpAsi, BHIYMCIHUTEIbHAS JUHUS B U3YUYEHUU T'€OMETPHUHU.
[Ipu pemieHun 3amay NPAKTUYECKOTO XapaKTepa OOYYalOIIUMNCS YYHUTCS CTPOUTH
MaTE€MaTUYeCKHE MOJEIM PEANbHBIX JKU3HEHHBIX CHUTYyallMi, IPOBOJIUTH
BBIYMCIICHHS U OLICHUBATD aJIEKBAaTHOCTH ITOJYYEHHOT' O PE3YJIbTaTa.

KpaiiHe BaXHO NOTYEPKUBATH CBSI3M T€OMETPUU C JPYTUMHU Y4YEOHBIMH
peIMETaMH, MOTUBUPOBATh UCIOJb30BaTh ONPEAEICHUS T€OMETPUUECKUX (PUTYD
U TIOHSATUH, JIEMOHCTPUPOBATH MPUMEHEHHUE IMOIYYEHHBIX YMEHHH B (pu3uke M
TeXHMKE. OTH CBSI3M Haumbojee SpKO BHAHBI B Temax «BekTopsi»,
«Tpuronomerpuyeckue coorHomeHus», «Merox xoopauHat» u «Teopema
[Tudaropar.

[Ipn oOydeHHM pELIEHHIO TEKCTOBBIX 3aJad B 5—9 Kiaccax MCHOJIb3YIOTCS
apumernyeckue npuémsl pererus. [Ipu orpaboTke BHIYMCIUTENBHBIX HABBIKOB B
5—-8 KJaccax paccMaTpHBAIOTCSl TEKCTOBbIE 3a/1ayMl CIEAYIOUIMX BUIOB: 33aJla4M Ha
JNBIKEHUE, HA YacTH, HA TMOKYNKHA, Ha pabOTy U MPOU3BOAUTENBHOCTh, Ha
MPOLIEHTHI, HA OTHOLIEHUA U Tipornopiuu. OOydaroumecss 3HaKOMATCS ¢ TpUéMamMu
pelieHuss 3ajad 1epedopoM BO3MOMKHBIX BApUAHTOB, ydarcs padoTaTh C
uH(popMaIuen, mpeacTaBIeHHON B (hopMe TaOIHI] HIIA JUATPAMM.

VY nensiercs BHUManue pazoopy 3ananuii BITP u OI'D



HEJIA U3YUEHNWA YUEBHOTI'O ITPEIMETA

"3A CTPAHULIAMU YYEBHUKA MATEMATHUKN"

HpI/IOpI/ITCTHI)IMI/I OcIsIMHn O6y‘-ICHI/IH MaTeMaTuKe B 5—6 Ki1accax sIBJISIOTCS:

npoJoJKeHrne (GOPMUPOBAHNSI OCHOBHBIX MaTeMAaTUYECKHUX MOHATUH (YKCTIO,
BEJMYMHA, TeoMeTpuuecKas purypa), 00ecreurBarouX MPeeMCTBEHHOCTh U
MEPCHEKTUBHOCTh MaTEMAaTUYECKOT0 00pa30BaHMs O0yUaIOIINXCS;

Pa3BUTHE UHTEIIEKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEHN 00yUaromuxcs,
MO3HABATENbHOM aKTUBHOCTHU, UCCIIEIOBATENIbCKUX YMEHUMN, HHTEpeca K
M3YYCHHUIO MAaTEMaTUKH;

MOABE/ICHUE 00YYAIOUIUXCSl HAa JOCTYITHOM JIJISI HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEeMaTUKU U OKPYKAIOIIETO MUPA;

dbopmupoBanre PyHKIIMOHATEHON MaTEMaTHYECKON TPAaMOTHOCTH: YMEHUS
pacrno3HaBaTh MaTEMaTHUYECKUE OOBEKTHI B PEAIbHBIX JKU3HEHHBIX CUTYaIIMSIX,
MIPUMEHSITh OCBOCHHBIE YMEHUS JIJISl PEUICHUS MPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH MMOTYUYCHHBIC PE3YyJIbTAaThl U OLIEHUBATh UX Ha
COOTBETCTBHE MPAKTUYECKON CUTYaIINH.

B 7-9 xmaccax:

Pa3zBuTne y 00y4aromuxcsi Hay4HbIX MPEACTaBICHUI O MPOUCXOXKICHUN U
CYIITHOCTH aJIreOpanyecKux aOCTpaKIuii, Criocode OTpasKeHUs
MaTEeMaTUYECKON HAyKOU SIBJICHUH U MPOIECCOB B IPUPOJIE U OOIIECTBE, POJIU
MaTEMaTUYECKOr0 MOACIMPOBAHHUS B HAYYHOM MMO3HAHUH U B TIPAKTHKE
crioco0CTBYeT (hOPMUPOBAHNIO HAYYHOTO MUPOBO33PEHUS U KAUECTB
MBIIIICHUS, HEOOXOUMBIX IS aJanTalliid B COBPEMECHHOM IIU(PPOBOM
oO11ecTBe.

00ecCIeunTh U3YYCHUE CBOMCTB M pa3MepoB (PUTYp, UX OTHOIICHUI ¥ B3aNMHOE
pacIoioKEHHUE, ONTUPAETCs Ha JIOTHUECKYI0, I0KA3aTEIbHYIO JIMHUIO.

BTtopoii 1ienpto u3yueHus reoOMeTpUH SIBIISETCS UCTIOJIb30BaHNE €€ KaK
WHCTPYMEHTA MPU PEIICHNN KaK MaTEMaTUYECKUX, TaK U MPAKTUUYECKUX 3a]ad,
BCTPEYAIONTNXCS B peaTbHOM JKU3HHU.

MECTO YUYEBHOI'O IIPEAMETA B YYEBHOM IIJIAHE
Ha uzydyenue yueOHOro npeamMera «3a cTpaHUIIaMU yueOHUKA MaTeMaTUKK»

orBoauTcs 136 yacoB: B 5 kitacce — 34 gaca (1 yac B Heneno), B 6 kiacce — 34

yaca (1 gac B Henemnto), B 7 kinacce — 34 yaca (1 yac B Henento), B 8 kinacce — 34

yaca (1 gac B Hegento), B 9 knacce — 34 yaca (1 yac B Hezielnio)

COAEPKAHUE YYEBHOI'O ITPEIMETA
"3A CTPAHULHAMU YYEBHUKA MATEMATUKHN"

HartypanbHble 4yHcIa U HYJIb



HatypanbHoe uucno. Psg natypanpHbix uucen. Yucno 0. M3obpaxenue
HaTypaJbHBIX YMCEN TOYKAMH Ha KOOPJIMHATHOU (YMCIIOBOM) IPSIMOIA.

[lo3urmonHas cucrteMa cuucieHus. PuMmckas Hymepanusi Kak IpuMep
HEIMO3UIMOHHON CUCTEMBI CUUCIIEHU. [lecATHUHas CuCTEMa CUUCIICHHUS.

CpaBHEHUE HATypaJbHBIX YUCEJ, CPABHEHUE HATYyPAJIbHBIX YUCET C HYJEM.
Crioco6s1 cpaBHeHHsI. OKpyTIeHHE HATypalbHBIX YUCEIL.

CnoxeHre HaTypaJIbHBIX YHMCEN, CBOMCTBO HYJSl IPH CIOKEHUU. Briuntanue
KaK JeiicTBUEe, 0OpaTHOE CIOKEHHUIO. Y MHOKEHHUE HAaTypaJIbHbIX YMCEJl, CBOMCTBA
HyJId W €IUHUIBI TpU YyMHOXKEHUU. J[lemeHue kak peiicTBue, oOpaTHOE
YMHOX€HHI0. KOMIIOHEHTBI AEHCTBHM, CBA3b MEXAy HUMU. [IpoBepka pe3ynbprara
apudmeTndeckoro aeiicTBusa. IlepeMecTuTeIbHOE W CoOUYETATEIHHOE CBOWMCTBA
(3aKOHBI) CJIOKEHHSI M YMHOXEHHUS, pPacHpeAeUTeIbHOE CBOMCTBO (3aKOH)
YMHOXEHUS.

Hcnonb3zoBanue OykB Jj1si 0003HAYEHUsT HEU3BECTHOTO KOMIIOHEHTA U 3alHCH
CBOMCTB apu(hMETUUECKUX JCHUCTBUM.

Jenutenu W KpaTHbIE YKCIa, pa3fiokKeHUEe Ha MHOXuTenu. [lpocTteie u
coctaBHble yucna. [Ipusnaku nenmumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkom.

CreneHb ¢ HaTypaJbHBIM MOKa3aTEleM. 3aluCh 4YUCIa B BUJE CYMMBI
pa3psIAHBIX CIAracéMbIX.

YucnoBoe BbIpaKE€HHE. BpIUKMCIEHHWE 3HAYEHWM YHCIIOBBIX BBIPAXKCHUH,
MOPSAIOK  BBIMIOJHEHUST  JeucTBUU.  Mcmonb30BaHWE TIPU  BBIYMCICHHSX
MEPEMECTUTEIBHOTO W COYETAaTEIBHOTO CBOWCTB (3aKOHOB) CJIOXKEHUS U
YMHOXEHUSI, paclpeIeTUTEIbHOIO CBOMCTBA YMHOXKEHUS.

Jpodu

[IpencraBienrie o JpobW Kak crnocoOe 3amucu YacTH  BEJIWYUHBI.
OObikHOBEHHBIE ApoOu. I[lpaBuiabHBIE W HempaBWibHble ApoOu. CMelaHHas
Ipo0b, TpEeNCTaBlIEeHWE CMEIIaHHOW JpoOM B BHUJE HENPABUIBLHON apodu u
BBIJICJICHHE 1IEJI0M YacTH YMCIIa U3 HEeMpaBWIbHOW apobu. M3o0paxenue apodei
TOYKaMH Ha YUCI0BOM mpsiMoii. OCHOBHOE CBOMCTBO poou. CokpalieHue Jpooei.
[IpuBenenue aApobu Kk HOBOMY 3HaMeHaTen0. CpaBHEHUE TPOOECH.

CrnoxxeHre W BbIUMTaHUE OpoOed. YMHOXKEHHE U JIeJieHue Apo0ei, B3auMHO
obOpatHble Apodu. HaxoxkaeHne 4acTu 1ea0ro U IeI0ro 0 €ro YacTH.

Jecsatuunas 3anuchk apoOeit. [lpencraBieHue aecATUYHOW APoOW B BUJC
oObIKHOBEHHOM. WM300pakeHHne MEeCATUYHBIX JpoOeH TOUYKaMU Ha YHMCIOBOU
npsiMoil. CpaBHEHUE AECATUYHBIX IPOOEH.

Apudmernueckre ACHCTBUA C JACCATHUYHBIMUA JipoOsmu. OxpyrieHue
JECATUIHBIX IPOOCH.

Pemenne TekcTOBBIX 33124



Pemenne TekcToBBIX 3amau  apudmernyeckuM crmocoOom. Pemienue
Jorudeckux 3aaad. PemeHue 3amad mepeGOpoM BceX BO3MOXKHBIX BapHAHTOB.
Hcnonp30BaHue Npu pelIeHU  3a1a4 TaOJIHI] U CXEM.

Pewienne 3agad, coAepKallUX 3aBUCUMOCTH, CBS3BIBAIOIINE BEJIWYUHBIL:
CKOpPOCTb, BpEMsl, pACCTOSIHUE, LIE€HA, KOJMYECTBO, CTOMMOCTh. EIWHHUIIBI
U3MEpPEHHs: MacChl, 00BbEMa, IICHBI, PACCTOSHUS, BpeMEHH, CKOpocTH. CBs3b
MEXIY CIMHULIAMU U3MEPEHUS KaXKI0W BEJTUYUHBL.

Pemienne oCHOBHBIX 3aj1a4 Ha JpOoOH.

[IpencraBienne TaHHBIX B BUIE€ TaOJHII, CTOJIOYATHIX AUArPaAMM.

Harasignas reomerpus

Harnsigaeie mpeacraBieHuss o ¢Gurypax Ha IUIOCKOCTH: TOYKa, MpsAMasd,
OTPE30K, Jyd, yTOJl, JIOMaHasi, MHOIOYT'OJIBHUK, OKPY>KHOCTb, KpyT. Yrou. [Ipsmon,
OCTPBIH, TYIIOU U Pa3BEPHYTHIN YIJIBL.

JnuHa oTpe3ka, METPUYECKUE €IMHUIIBI JIUHBI. [[TMHa TOMaHOM, EpUMETP
MHOTI'OYTOJIbHUKA. MI3MepeHne 1 NOCTPOECHHE YIJIOB C HOMOIIBIO TPAHCIIOPTHPA.

Harnsinaele npeacTtaBieHuss O (uUrypax Ha IUIOCKOCTHA: MHOTOYTOJIBHUK,
NPSIMOYTOJIbHUK, KBaJIpaT, TPEYTrOJIbHUK, O PABEHCTBE (PUIYD.

N3o0paxenue ¢uryp, B TOM 4yucie Ha kietdaroil Oymare. Iloctpoenue
KOH(DUrypanuii u3 yacte mpsiMoil, OKPY>KHOCTH Ha HEJIMHOBAHHOW M KJIETYATOU
Oymare. Mcrniosib30BaHrE CBOMCTB CTOPOH U YTJIOB IPSIMOYTOJIbHUKA, KBaIpaTa.

[Inomane DPAMOYTrOJPHHKA W  MHOTOYTOJIBHUKOB, COCTAaBJICHHBIX W3
MPSIMOYTOJILBHUKOB, B TOM 4YHCJE€ (QUTYp, U300paKEHHBIX HA KJIET4aToON Oymare.
EnuHuibl u3mepeHus mionaim.

Harnsinaele mpeacTaBlieHus O MPOCTPAHCTBEHHBIX (QUTYpaX: MPSIMOYTOJIbHBIHI
TapajvieIenuIie, KYyO, MHOTOTPAHHUKH. N3o0paxkeHne  mpocTEHIIUX
MHOTOTpaHHUKOB. Pa3BépTku kyba u mnapamienenunena. Co3gaHue Mojenen
MHOTOTPaHHUKOB (M3 OyMaru, MpOBOJIOKH, IUNIACTUIIMHA U APYTUX MAaTEPHAIIOB).

OO0BEM MPSMOYTOJILHOTO Tapaiuienenunenaa, kyoa. EguHuner usmepenus
o0BEMa.

6 KJIACC

HarypaabHblie yucia

Apudmernyueckue IEUCTBHUS C MHOTO3HAYHBIMH HATYpaJdbHBIMU YHCJIAMHU.
UucnoBble  BBIPOKEHUS, TOPSAOK  JCHCTBUM,  HCIOJB30BAHHE  CKOOOK.
Hcnonb30BaHWEe TMIpyU  BBIYMCICHUSAX MEPEMECTUTEIIBHOTO M COYETATEIBHOTO
CBOWCTB CJIOKEHHSI U YMHOXEHHUSI, PACHPEACIUTEIBHOIO CBOWCTBA YMHOMKCHUS.
OKpyrieHue HaTypalbHbIX YHCEIL.

JlenuTenu M KpaTHbIE YUCia, HAMOOJBIIUNA OOIIUI ACIUTENIh U HAMMEHbIIIEE
oO1ree kpaTHoe. [lenMMocTh CyMMBI B IPOU3BEACHHUS. JeJIeHre ¢ 0CTaTKOM.



Jpoon
OOBIKHOBEHHAs1 IPOOb, OCHOBHOE CBOWCTBO JPOOH, COKpAIICHHE APOOCH.

CpaBHeHue U ynopsiiounBanue apoOeit. Perenne 3a1au Ha HaXOXKICHUE YacTH OT
LEJOro M LENOro Mo ero 4vactu. J[poOHoe uuciao Kak pe3yiabTaT JeJICHUS.
[TpencraBieHue 1ecATUYHON ApoOU B BUAE OOBIKHOBEHHOM 1po0OU U BO3ZMOXKHOCTh
IPEICTABICHNUS] OOBIKHOBEHHOW APOOM B BHJIE AECATUUHOU. JlecaTnunbie 1podu u
MeTpUYeCcKas cucteMa Mep. ApupMeTH4ecKre IEHCTBUS M YUCIOBbIC BBIPAKEHUS
C OOBIKHOBEHHBIMH U JECSITUUHBIMU JPOOSIMHU.

OtHomenue. JleneHne B JaHHOM OTHOIIEHMH. Macmirad, HOponopuus.
[IpumeHenne nponopumii py PEeLICHUH 3a1a4.

[TonsiTue mpoueHTa. Beruuciaenue npoueHTa OT BEIUYHHBI U BEJIMYUHBI 110 €€
IPOLEHTY. BbIpaxkeHHe MpOLEHTOB JECATUYHBIMH ApoOsMu. Pemienue 3amay Ha
IIPOLICHTHI. BhIpajkeHre OTHOIEHUS BEJIMYUH B IPOLIEHTAX.

ITos10:kMTENBHBIC H OTPULATEIbHbBIC YHCJIA

[lonoxwurenbHble W OTpULATENbHBIE yucaa. Llenpie yncna. Monynp 4wucina,
reOMETpUYECKasl HWHTepHperauuds Moayis uyucia. HM3o0paxkeHue uwucen Ha
KOOpAMHATHOM  mpsAMoW.  YucnoBele  npoMexyTku. (CpaBHEHHWE  YHCElL
ApudpmeTnueckue JeMCTBUS C MOJIOKUTEIbHBIMUA U OTPUIATEIbHBIMU YU CIIAMHU.

[IpssMoyroJibHasl cucTeEMa KOOPJAMHAT Ha IUIOCKOCTH. KOoOpAMHATHI TOUKH Ha
IJI0CKOCTH, abcuucca u opauHara. [loctpoenue Touek u (puryp Ha KOOpJIMHATHON
IIJIOCKOCTH.

BykBeHHBIe BbIpasKeHUs!

[Tpumenenne OykB JUid 3alMCH  MaTEeMAaTHUYECKUX  BBIPAKEHUH U
npemnoxxkennii. CBoricTBa apu@MeTHIECKUX AeHCTBUN. BykBEeHHBIE BBIpOXKEHUS U
YHUCJIOBbIE TIOJICTAHOBKH. ByKBEHHbIE paBEHCTBA, HAXOXKIECHUE HEU3BECTHOIO
KOMITIOHEHTa. PopMyibl, (HOpMyJbl MEPUMETPA U IUIOMIAAM MPSAMOYTOJIbHUKA,
KBajipata, 00bEMa nmapajienenuneaa u Kyoa.

PemieHne TekCTOBBIX 33124

Pemenue TEeKCTOBBIX 3agad  apu(METHUECKHMM crnocoboM. Pemenue
JIOTUYECKUX 3a7a4. Pemienne 3a1au nepedopoM BceX BO3MOKHBIX BAPUAHTOB.

Pemenue 3amad, coaepKalMx 3aBUCHUMOCTH, CBSI3bIBAIOIIUX BEJIMYUHBI:
CKOPOCTb, BpeMS, paccTosiHUE, LIEHa, KOJIMYECTBO, CTOMMOCTb,
IPOU3BOAUTENLHOCTh, BpeMs, 00bEM paOoThl. ENWHUIBI H3MEpeHus: Macchl,
CTOMMOCTH, PAacCTOSHMS, BpPEMEHH, CKOpOCTU. CBs3b MEXIy eAUHHUIIAMHU
U3MEPEHHUsI KaXKI0M BETUYHHBI.

Pemenne 3amay, CBS3aHHBIX C OTHOIIEHHMEM, IPONOPLUUOHAIBHOCTHIO
BEJIMYMH, MPOIIEHTAMHU; PEIIEHNE OCHOBHBIX 3aj[ad Ha IPOOU U MPOLIEHTHI.

Onenka M TpUKUAKA, OKpyriieHue pesynbrara. CocraBiieHHE OyKBEHHBIX
BBIPAXKECHUH I10 YCIOBUIO 3aa4MU.



[IpencraBieHne AaHHBIX C MOMOIIBI0 Tabmui W auarpamMMm. CrtonOuaTeie
JIUarpaMMbl: YTEHUE U MOCTpOeHKE. UTeHHE KPYTOBBIX AHATPAMM.

Harnsianas reomerpusi

Harnsiguele npencraBieHuss o (QUIrypax Ha IUIOCKOCTH: TOYKa, MpsAMasd,
OTpE30K, JIy4, YroJl, JOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK,
OKPYXHOCTb, KPYT.

B3auMHoe pacnonoxeHue ABYX MPSAMBIX Ha IUIOCKOCTH, MapajlieibHbIe
IpsIMbIE, TEPIECHIUKYISPHBIE INpsAMBbIE. 3MepeHue pacCTOSHMI: MEXIy ABYMS
TOYKaMH, OT TOYKH JI0 IPSIMOM, JUIMHA MapLIpyTa Ha KBaJpaTHOU CETKE.

M3MmepeHre W IOCTPOEHHE YIVIOB C IIOMOINBIO TpaHcHopTupa. Buuel
TPEYrOJIbHUKOB: OCTPOYTOJIbHBIN, IIPSIMOYTOJIBHBIN, TYHOYTOJIbHBIM,
paBHOOEIPEHHBI, PABHOCTOPOHHUM. YeThIpEXYTOIBHUK, IIPUMEPBI
YeTBIPEXYTOJBHUKOB. [IpsIMOYroNIbHUK, KBaipaT: UCIIOIb30BAaHUE CBOMCTB CTOPOH,
yriaoB, auaroHanei. M3o0paxeHue reoMeTpuueckux (Uryp Ha HEIMHOBAHHOU
OymMare ¢ WCHOJb30BAaHUEM LHMPKYJS, JHHEHKH, YTOJIbHUKA, TPAHCIOPTUPA.
[TocTpoenus Ha kieTyaTon Oymare.

[lepumerp MHoroyroipHuka. IloHsTue momanu ¢QuUrypel, €IUHULBI
u3MepeHus miomanu. [IpubnmxénHoe n3Mepenue mwiomagd Guryp, B ToM 4ucie
Ha KBajapaTHOU ceTke. [IpnbnmkEHHOE U3MepeHne IMHBI OKPY>KHOCTH, TUIOIIA U
KpyTa.

CumMmeTpus: LIeHTpajbHas, OCeBasi U 3epKajibHas CUMMETPUU.

[TocTpoeHne cuMMETPUYHBIX QUTYP.

Harusinaeie IIPEICTABIICHHUS 0 IPOCTPAHCTBEHHBIX burypax:
napajuienenunen, ky0, mpusma, nupaMuia, KOHYC, LMJIMHIp, IIap U cdepa.
N3o00pakenne npocTpaHCTBEHHbIX Guryp. [IpumMepsl pa3BEpTOK MHOTOTPAHHHUKOB,
nuiIMHApa U koHyca. Co3gaHue Mojeleld MpOoCTPaHCTBEHHbIX (uryp (u3 Oymarw,
IPOBOJIOKH, TUTACTUIIMHA U APYTUX MATEPHAIIOB).

[Tonsarne oO0béMa, eaWHUIBI H3MEpeHHss 00bEMa. OOBEM MPSIMOYTOJIHHOTO
napajuienenunena, Kyoa.

7 KIIACC

Yucaa v BIYMCICHUSA

JIlpoOu OOBIKHOBEHHBIC M JECSITHYHBIC, TIEPEX0]] OT OJHON (HOpPMBI 3amucu
npobeit k gapyroi. [loHaTHe panuMoOHANBHOTO 4YHCIA, 3aluCh, CpaBHEHUE,
yOOPSIIOUMBAHUE  pallMOHAIBHBIX  uucesl. ApudmeTudyeckue JEUCTBUA €
palMOHAILHBIMU YHCIamMu. PelieHue 3aad U3 peaibHOM MPaKTUKW HAa 4acTH, Ha
JpoOH.

CrerneHb C HaTypaJlbHBIM IIOKa3aTeJeM: OIlpeaesieHrne, MnpeoOpa3oBaHue
BBIpAXEHUI HA OCHOBE ONPEACIICHUS, 3alUCh OOJIbIIMX YKcen. [IporeHTsl, 3anuch



IPOLIEHTOB B BUJE ApoOU U ApoOU B BHUIE MPOLEHTOB. TpH OCHOBHBIE 3a7a4ud Ha
IIPOLIEHTHI, PEIICHHE 3a7a4 U3 PEaIbHON IIPAKTHKHU.

[IpuMeHeHnEe TPU3HAKOB  JACIMMOCTH, PpA3JO0KEHUE HAa  MHOKHUTEIH
HaTypaJIbHbIX YUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM 4Hciae mpsiMas U oOparHas
IIPONIOPLIUOHAIBHOCTH.

AJuredOpanyecKue BbIPpaKeHUA

[IepemeHHBIE, YUCIIOBOE 3HAYEHUE BBIPAKEHUS C IEPEMEHHON. JlOIyCTUMBIE
3HAYCHU NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEKy BEIIMYMHAMU B BUJIE
(dopMmyiibl. Beruucienus no gpopmynam. IlpeodpazoBanue OyKBEHHbBIX BbIpaKEHUH,
TOXKJECTBEHHO paBHBIC BBIPAKEHUS, TMpaBuUia NpeoOpa3oBaHUS CyMM U
IIPOU3BEJECHUH, PAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX CIaraeMbIX.

CBoliCTBa CTENEHH C HATyPAJIbHBIM [IOKA3aTEIIEM.

OpHounensl © MHOrouseHsl. Crenens MHorowieHa. CiokeHue, BBIYMTaHUE,
YMHOXXEHHE€ MHOTOWICHOB. DOpMyIlbl COKpPAIIEHHOIO YMHOXKEHHS: KBaApar
CyMMBl M KBaApar pasHocTH. PopMmyna pa3HOCTH KBaaparoB. Paznoxenue
MHOT'OYJIEHOB Had MHOKHUTEIIH.

YpaBHeHMS U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHUs, INpaBuja MpeoOpa3oBaHUs YypaBHEHMUS,
PAaBHOCHWJIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHME C OJHOM NEPEMEHHOW, YWCIO KOPHEH JIMHEWHOTO
YpaBHEHUS, pEIICHHE JIMHEUHBIX ypaBHEHUU. CocCTaBlI€HHWE YpPaBHEHHU 1O
YCIJIOBHIO 3a7ja4u. PeneHne TeKCTOBBIX 3a/1a4 ¢ IOMOILbI0 YPABHEHU.

JIuneiiHOe ypaBHEHHE C JABYMs NEPEMEHHBIMH U ero rpaguk. Cuctema aByX
JMHEWHBIX YPAaBHEHHMU C JBYMs INEPEMEHHBIMU. PelieHue cucrem ypaBHEHUU
CrocoOOM MOACTaHOBKHU. IIpuMepbl penieHusi TEKCTOBBIX 3aJad C MOMOILBIO
CHUCTEM YpaBHEHUU.

DyHKUIMHA

Koopaunara Touku Ha npssMoil. YnciioBbIe MPOMEXKYTKH. PaccTosiHue mexny
JIBYMsI TOUKaMU KOOPAUHATHON NIPSIMOM.

[TpsimoyronbHas cuctema koopauHat, ocu OX u Oy. AlGcmucca U opAuHaTa
TOYKH Ha KOOpJIMHATHOMN MI0cKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMU.
Urenne rpadukoB peanbHbIXx 3aBucumocTeil. [lomstue dynkuun. I['paduk
¢bynkuuu. CoiicTBa pyHkuuil. JIunelinas ynkuus, e€ rpaduk. ['padux dynkumu
y = |Xx|. I'padmyeckoe perieHue JTUHEWHBIX YPABHEHUH M CHCTEM JIMHCHHBIX
YPaBHCHUM.

Hauvanbnbie nonsTus reometpun. Touka, npsmasi, OTpEe30K, Jyd. Yrou. Buabl
yrioB. BeprukanbHble M CMexXHbIE yIubl. buccexkrpuca yria. Jlomanas,
MHOTrOyroyibHUK. [lapanneabHOCTh U MEPIEHIUKYIISIPHOCTD NPSIMBIX.



CumMmerpuunbie  (urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHUH.
[IprMepbl CUMMETPHUH B OKPYKAIOILIEM MUPE.

OCHOBHBIE TIOCTPOEHHUSI C MOMOIIBIO LHUPKYJIS U JIMHEHKU. TpeyroyibHHK.
BricoTa, Mennana, OuccekTpuca, uX CBOMCTBA.

PaBHOOC/IpeHHBIM W PAaBHOCTOPOHHMM  TPEYrojbHUKH. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpoiicTBa MW MNpPU3HAKA PABHOOEAPEHHOIO TpeyrojibHUKa. llpu3Haku
PaBEHCTBA TPEYTOJIbHHUKOB.

CBoiICTBa U MIPU3HAKU NapaJUIEIbHbIX NPsAMbIX. CyMMa yIIIOB TPEYTOJIbHUKA.
BHenrHue yriel TpeyroyibHUKA.

[IpssmoyrosibHbId  TpeyroiabHUK. CBOWCTBO MEAHMAHBl MNPAMOYTOJIBHOIO
TPEYTrOJbHHUKA,  NPOBEAEHHOM K  rumoreHyse. Ilpu3Haku  paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpsIMOYTObHBIN TPEYrOJIbHUK € yIJIoM B 30°.

HepaBeHcTBa B IeOMETpUU: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOJbIIeM yIyie U OOJIbIIEH CTOPOHE TPEYrOJIbHUKA.
[leprieHIUKYIISp ¥ HAKIOHHAS.

['eomeTpuueckoe MeCcTO TO4YEK. buccekTpuca yria W CepeIUHHBINA
IIEPIICHIUKYJIAP K OTPE3KY KaK F€OMETPUYECKUE MECTA TOYEK.

OKpyXHOCTb W Kpyr, XOopAa H JUaMeTp, HUX CBoWcTBa. B3amMHoe
PAaCIIOJIOKEHUE OKPYKHOCTH W NpsiMoM. KacaTenpHas u cekymias K OKpYXHOCTH.
OKpyXHOCTb, BIHMCaHHas B YyroJ. BnucaHHas W oOnMCaHHas OKPYKHOCTH
TPEYTrOJIbHUKA.

Hauanbnbie nonsTus reomerpun. Touka, npsimas, OTPE30K, Jy4d. Yrou. Buasl
yriioB. BepTukaneHble U CMEXHbIE Yyrubl. buccekrpuca yrima. JlomaHas,
MHOTOYroJibHUK. [[apaiienbHOCTh U MEPIEHIUKYIISIPHOCTD NPSIMBIX.

Cummetpuunble  ¢Gurypsl. OCHOBHBIE CBONCTBA OCEBOM CHUMMETPHHU.
[Ipumepsl CUMMETPUHN B OKPYKAFOIIEM MUDPE.

OCHOBHBIE TIOCTPOEHUS C MOMOUIBIO LUPKYJIS M JIMHEWKU. TpeyroyibHHK.
Bricora, Menuana, OuccekTpuca, ux CBOMCTBA.

PaBHOOEApEeHHBIN M PAaBHOCTOPOHHUW  TpeyroiabHukH. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpoiicTBa ¥ TpU3HAKA PABHOOEAPEHHOTO TpeyrojbHUKA. llpu3Haku
PaBEHCTBA TPEYTOJIbHUKOB.

CBoiICTBa U IPU3HAKU NapaJUIeIbHbIX MPsAMBIX. CyMMa yTJIOB TPEYrOJIbHUKA.
BHenrHue yriel TpeyrojbHUKA.

[IpssMOyrONibHBIA ~ TpPEyroabHUK. (CBOWCTBO MEIHUAHBI MPSMOYTOJIBHOIO
TPEYroJIbHUKA,  MPOBEAEHHOM K  runoreHysze. lIpu3Haku  paBeHCTBa
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB. [IpsIMOYTOIbHBIN TpEeYroibHUK ¢ yriioMm B 30°.



HepaBeHcTBa B reomMeTpuu: HEPABEHCTBO TPEYrOJIbBHUKA, HEPABEHCTBO O
JUITMHE JIOMaHOW, Teopema o OousblieM yriie U OoNblell CTOpOHE TPEyroJbHUKA.
[leprieHIUKYJISp ¥ HAKIOHHAS.

['eomeTpuueckoe MeCTO TO4YEK. buccekTpuca yrina U CepeIMHHBIN
MEPIEHIUKYJIAP K OTPE3KY KaK TEOMETPUUYECKUE MECTA TOUEK.

OKpy>KHOCTb M KpyI, XOpJa MW JMaMeTp, HUX CBOWcCTBAa. B3aumHoe
PAaCIIOJIOKEHUE OKPYKHOCTH W NpsiMou. KacarenbHas u cekymas K OKPYXHOCTH.
OKpyXHOCTb, BIMCaHHAas B Yroj. BrnucaHHas u oONHCaHHAs OKPYXHOCTHU
TPEYTOJIbHUKA.

8 KVIACC

Yucaa v BIYMCICHUA

KBagparHbeiii kopeHb U3 uncia. [loHsTHEe 00 HMppalMOHAIBHOM YHCIIE.
Jecsatnunble TpuOIMKEHUST UppalMOHAIBHBIX yucen. CBolcTBa apu(pMETHUYECKUX
KBa/IPAaTHBIX KOPHEW U X MPUMEHEHHE K TPEOOPa30BaHUIO YUCIIOBBIX BBIPAKEHUI
Y BBIYUCJICHUAM. [eiCTBUTENbHBIC YUCIIA.

CrerneHb ¢ LeabIM IMOKa3aTeneM 1 €€ cBoricTa. CTaHmapTHas 3alKCh YNCIA.

AJuiredOpanyecKue BbIPpaKEeHUA

KBampaTHbiii  TpE€XwieH, pas3loKEHHWE KBAJPAaTHOIO TpEXWIEHA HA
MHOKUTEJIH.

AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoi JpoOwu.
CrnoxeHve, BBIYUTAHHE, YMHOXEHHE, JCJIeHHE alreOpandecKkux ApoOei.
PannonanbHbie BhIpaXXEHHUS U MX TPeoOpa3oBaHue.

YpaBHeHHS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEW KBaJIpaTHOTO ypaBHEHHUS.
Teopema Buera. Peienue ypaBHEeHNM, CBOIAIIMXCS K JUHEWHBIM M KBaJIPATHBIM.
[Ipocreiimme qpoOHO-paMOHAIBHBIE YPABHEHMUS.

['padrueckas mHTEpnpeTaurs ypaBHEHUN C IByMsI IEPEMEHHBIMU U CHCTEM
JMHEWHBIX YpAaBHEHHUW C JBYMsS IIepeMEHHbIMHU. lIpumepnl pemreHus cucrem
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3aj1a4 alredpandeckum crocoooMm.

YuciioBble HEPABEHCTBA M MX CBOMCTBA. HEpaBEeHCTBO ¢ OHON MEPEMEHHOM.
PaBHOCWIIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucTeMbl JIMHEHHBIX HEPABEHCTB C OJJHON EPEMEHHOM!.

DyHKIUU

[Tonsitue ¢ynkuuu. OOnacTb ONpeAeNeHuss U MHOXKECTBO 3HAYCHUMH
dbyukiuu. CiocoOsl 3aaHus PYHKIIHM.

I'padpux ¢dynkuun. Yrenune cpoiictB ¢yHKuuu no e€ rpaduxy. [Ipumeps
rpadukoB GYHKINMA, OTPAKAIOIMIUX PEeaTbHBIE MPOIECCHI.



@DyHKIUY, OMUCHIBAIOIIME TPSIMYI0 H OOpaTHYIO MPOMOPIHOHAIBHBIC
3aBHCHMOCTH, HX rpadukn. Oyukimn Y = X2, Y = X3, y = VX, y=|X|. ['paduueckoe
pellIECHUE YPaBHEHUI U CUCTEM YPaBHEHUI.

YerwipéxyronbHuky. [lapamienorpamm, ero npusHaku U cBoucTBa. YacTHbie
cllydau MapajuiesiorpaMMoOB (IIPSIMOYTOJIbHUK, pOMO, KBaapar), UX MPU3HAKU U
cBoiictBa. Tpameuus, paBHOOOKas Tpamenus, €€ CBOWCTBA M MPU3HAKU.
[IpssMoyroJsibHas Tpaneuus.

Meron ynBoenuss menuansl. Llentpanbnas cummerpus. Teopema daneca u
TEOpEMa O IPOMOPLUUOHAIIBHBIX OTPE3KaAX.

CpenHue MTMHUM TPEYroJIbHUKA U Tparneunu. LIeHTp macc TpeyroiabHUKa.

[Togobue TtpeyronpbHUKOB, KodhdummeHnt mnoaodus. I[lpusHaku momOOUS
TPEyroabHUKOB. [[puMeHeHue noao0us npu penieHuy MPaKTUYECKUX 3a1ad.

CpoiicTBa mmomajel reomerpudeckux ¢uryp. @opMynbl A TUIOLIAAH
TpPEYroJibHUKa, Mapajienorpamma, pom6a u Tpanenuu. OTHOIIEHHUE IUIONIAIeH
NMoI00HBIX GUTYP.

Brruncnenue miuoniaaend TpeyroabHUKOB U MHOTOYTOJIBHHKOB Ha KJIETYATOU
oymare.

Teopema I[ludaropa. Ilpumenenne teopembl [ludaropa npu pemeHun
MPAKTUYECKUX 33/1a4.

CuHyC, KOCHHYC, TaHT€HC OCTPOro yTrila NPSMOYTOJIBHOTO TPEYTOJbHHKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpUrOHOMETpUYECKUE (PYHKIUU
yriioB B 30, 45 n 60°.

BrnincanHble M LEHTpAIBbHBIE YIVIBL, YTOJl MEXIY KacaTeJIbHOM U XOPJOW.
Yrael  Mexay XopgaMM M CeKyllMMH. BrnucaHHble W ONUCaHHbBIC
YEThIPEXYTOJIbHUKHA. B3auMHOE pacmnojiokKeHne ABYyX OKpykHoctei. Kacanue
OKpykHOCTeH. OOI11I1e KacaTelIbHbIC K IBYyM OKPY>KHOCTSIM.

YeroeipéxyronpHuku. [lapamnenorpamm, ero nmpusHaku U cBoucra. HacTHbie
cllydau MapajuieiorpaMMoB (TIPSIMOYTOJIBHUK, pOMO, KBajpar), UX MPU3HAKH H
cBoiictBa. Tpamenusi, paBHOOOKasi Tpameuusi, €€ CBOWCTBA U MPHU3HAKHU.
[IpssmoyroJibHAs Tpaneuus.

Merton ynBoenus menuansl. LleHTpanbHas cumMmerpusi. Teopema dPaneca u
TEOpPEMA O IPOMOPLUOHAIIBHBIX OTPE3KaAX.

CpenHue TMHUM TPEYroJibHUKA U Tparneuuu. LIeHTp macc TpeyroiabHuKa.

[Togobue TpeyrodbHUKOB, Kod(pduuueHt momodus. IlpuszHaku mnomoOus
TPEyTroJabHUKOB. [[puMeHeHue nogo0us npu peleHuy MPaKTUYECKUX 3a1a4.

CpoiicTBa miomaaeld reomerpudeckux ¢uryp. P@opMynbl A IUIOLIAAU
TPEYroJIbHHKA, TapajienorpamMma, pomba u Tpaneruu. OTHOIICHHWE IUIONIAIeH
MoI00HBIX GUTYP.



Brruncnenne miomanen TpeyroJlbHUKOB U MHOTOYT'OJIBHUKOB Ha KJIETYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu permenun
IIPaKTUYECKUX 3a]a4.

CHHYC, KOCHHYC, TaHI'€HC OCTPOTO yIjla IPsSMOYTOJIBHOTO TPEYrOJbHUKA.
OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO. TpUTOHOMETpUYECKHe (YHKIUU
yriaoB B 30, 45 u 60°.

BnucanHbsle W LEHTpaJbHBIE YIVIBI, YTOJ MEXAY KacaTeJbHOW M XOPIOM.
Yriel  Mexay —XopJaMH M CEeKyIUMMH. BrmcaHHble H ONKMCAaHHbBIC
4eTBIPEXYTOJBHUKU. B3auMHOE pacnonokeHue AByX OKpyxkHocren. Kacanue
OKpykHOCTel. OOI111e KacaTelbHbIC K IBYyM OKPY>KHOCTSIM.

9 KIIACC

Yucsia ¥ BIYMCICHUS

PaunonanbHble 4yKcia, UppallOHAIbHbIE YHCIIA, KOHEYHbIE U OECKOHEUHBIE
JecATHUHbIE ApoOU. MHOXKECTBO JIEHCTBUTENIBHBIX YHCEN, AIEHCTBUTEIbHBIC YUCIIA
KaKk OECKOHEUHBbIE JAecATUYHbIe JpoOu. B3auMHO OJHO3HAUYHOE COOTBETCTBUE
MEKTy MHOKECTBOM JIEUCTBUTEIBHBIX YACENI U KOOPAUHATHOM IIPSMOM.

CpaBHEHHME [I€MCTBHUTENIBHBIX 4HCEN, apU(PMETUUYECKUE JEUCTBHS C
JEHCTBUTEIbHBIMU YUCIIAMU.

Pasmepbl OOBEKTOB OKpYXKAIOLIETO MHpa, JIUTENBHOCTh IPOIIECCOB B
OKPY’KaroIIeM MHUpE.

[TpubnnxEéHHOE 3HAUEHHE BEIIMYMHBI, TOUYHOCTh NpUOIKeHUs. OKpyIJIeHHe
yucen. [[puknaka u orieHka pe3yJIbTaTOB BEIYMCIEHUN.

YpaBHeHMs U HEPABEHCTBA

JInnenHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOASIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHue. Pemenne ypaBHEHUN, CBOMSIIMXCS K KBaAPaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl peleHuss ypaBHEHUN TPETbEW M YETBEPTOU
CTEICHEW Pa3JI0KEHUEM HA MHOXKHUTEIIN.

Pemenue npoOHO-palMOHAIBHBIX YpaBHEHUW. PelieHne TEeKCTOBBIX 3ajiady
aredpandecKuM METOJIOM.

VYpaBHeHuEe ¢ AByMS NEpeMEHHBIMH M ero rpaduk. Pemienue cucrem IByx
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMHU. PellleHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPHIX JHHEHHOE, a Jpyroe — BTOpoi creneHu. [ 'paduueckas
MHTEPIIPETalNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3a71a4 alredpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienre JIMHENHBIX HEPABEHCTB C OJHOM IepeMeHHOU. PemieHue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanpatHeie HepaBeHCTBaA.



['padmyeckas mHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMHU.

DOyHKIUU

KBanpatuunas ¢yskuus, e€ rpaguk u cBoiictBa. IlapaOGosa, KoopanHATHI
BEPILMHBI 1apadoJibl, OCb CAMMETPUU NapadOJIbl.

I'paduxn bysxmumit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| u ux
CBOWCTBA.

Yucii0BbIe MOCTECA0BATEILHOCTH H IPOTPECCHU

[loHsiTHE YKCIIOBOM MOCHENOBATEIBHOCTH. 3aJaHHE IOCIEI0BATEIbHOCTH
pPEKyppEeHTHOH (popMmymoit u GopMyIoit N-To diieHa.

Apudmernueckass U reoMeTrpuueckas mporpeccuu. @opmynsl N-ro dieHa
apu(pMeTHYeCKo U reOMeTpUYECKOM MPOorpeccuii, CyMMbI MEPBBIX N UJIEHOB.

N300pakeHre WICHOB apu(PMETHYECKON U TEOMETPUYECKOM Mporpeccuit
TOYKaMHM Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHUUAJIBHBIA POCT.
CI1oXHBIE IPOLICHTBI.

Cunyc, kocuHyc, TaHrenc yrioB or 0 go 180°. OcHoBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. DOPMyIIbI IPUBEACHUS.

Pemienne TpeyroapHuUKoB. TeopeMa KOCHHYCOB M TeOpeMa CHHYCOB.
Pemienne mnpakTHUeCKMX 3ada4 C MCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB H
TEOPEMBI CUHYCOB.

[Tpeo6pa3zoBanue nogodus. [logoOre COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O NPOU3BEIECHUM OTPE3KOB XOPA, TEOPEMBI O IPOU3BEACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAAPaTEe KacaTEIbHOM.

Bektop, anumHa  (MOIynb)  BEKTOpA,  COHANpPABIECHHBIE  BEKTOPBI,
IIPOTUBOIIOJIO)KHO ~ HAIIPABJICHHBIE  BEKTOPBI,  KOJUIMHEAPHOCTb  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OIlEpallMd HAJA BEKTOpaMu. PasnojkeHue BEKTOpa IO IBYM
HEKOJUIMHEAapHbIM BekTopaM. KoopauHaTtsel BekTopa. CKalIsIpHOE IPOU3BEACHUE
BEKTOPOB, IPUMEHEHHUE JIJI1 HAXO0KICHUS JJIMH U YTJIOB.

JlekapTOBBI KOOPJAMHATHI HA IUIOCKOCTH. Y PaBHEHUS MPSIMOU U OKPYKHOCTH
B KOOpPJMHATAX, IIEPECEUCHUE OKPYKHOCTEN M NMPAMBIX. METO KOOPAUHAT U €Tr0
IIPUMEHEHHUE.

[IpaBuiibHBIE MHOTOYTOJNBHMKHU. [[nmmHa okpyxHOCTH. I'panmycHas w
paavaHHas Mepa yrya, BbIUHCICHHE IJIMH AYr OKpyxkHocteu. [lmomanes kpyra,
CEKTOpa, CErMEHTA.

JIBUKeHHsI TUIOCKOCTH M BHYTPEHHUE CUMMETpUHM GUryp (daemMeHTapHbIe
npeactaienust). [lapannensHeiii nepenoc. [loBopor.

INVIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATBI



JINYHOCTHBIE pe3yJabTaTbl OCBOEHHMS IPOTPaMMbl Kypca BHEYPOUYHOMU
JEeATEIbHOCTH «3a CTPAaHULIAMH YY€OHHKA MAaTEMATUKI:

1) naTrpuoTHYecKoe BOCIMTAHME:

MPOSIBICHUEM MWHTEpeca K TMPONUIOMYy H HACTOSIEMY POCCUHCKOM
MaTeMaTUKH, LEHHOCTHbIM OTHOUIEHMEM K  JIOCTHXKEHHUSIM  POCCHMCKHX
MAaTEMATHUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHX
JTOCTIDKCHHUM B IPYTUX HayKaX W MPUKIAAHBIX cepax;

2) rpa:kIaHCKoOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIMOJHEHUIO 00S3aHHOCTEN IrpaklaHWHA U peau3allii ero
npaB, TMPEJICTABICHUEM O MaTEMaTHYECKUX OCHOBAaX (HYHKIMOHUPOBAHUS
pPa3NUYHBIX CTPYKTYp, SBJICHUM, NPOUEAYp TPaXIaHCKOro o0IlecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUUA HAyKH, OCO3HAHHEM Ba)>XHOCTH
MOPaJIbHO-3THYECKUX TPUHIUIIOB B IESATEIbHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B PpEIIEHWU MPAKTUYECKUX 3aaad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XKHOCTH MaTEeMaTUYECKOTO
oOpa3oBaHMsI Ha NPOTSHDKEHWM BCEH JKM3HM Ul YCIELHOW MpodeccHoHaNbHOU
NESATEILHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAaHHBIM BHIOOPOM H
MOCTPOEHUEM MHIMBUIYAIbHON TPAEKTOPUH O0OpAa30BaHUs U KU3HEHHBIX IIJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

CHOCOOHOCTBIO K HOMOLMOHAIBHOMY M  3CTETHUYECKOMY BOCIPHUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajay, PEUICHUM, paCCYKIEHUN, YMEHHIO BHJIETb
MaTeMaTUYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTAlMEel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOJIBI U
oOlIecTBa, MOHMMAHUEM MAaTEMAaTUYECKOM HayKHM Kak cdepbl 4YelOBEYECKON
NeATEIbHOCTH, TANoOB €€ pa3BUTUSA WM 3HAYMMOCTH JJI Pa3BUTHS LIMBUIIM3ALIMH,
OBJIAJICHUEM SI3bIKOM MAaT€MATHKH U MAaTEMAaTHUYECKOW KYyJIbTypOoW Kak CpeICTBOM
MO3HAHUS MHpPA, OBJAJECHUEM MPOCTEUIIMMU HaBBIKAMU HCCIIEI0BATENbCKON
NEeATEIbHOCTH;

6) ¢usuyeckoe BocnuTanue, (GOpMHPOBAHHE KYJIbTYPbl 310pPOBbSl H
IMOLMOHAIBHOIO 0J1ArONOJTyYHUs:

TOTOBHOCTBHIO MPUMEHITh MAaTEMATHUYECKUE 3HAHUS B HHTEPECAX CBOETO
3M0pOBBS, BEIEHUS  3J0pPOBOro  obOpa3a KU3HM  (3J0pOBOE  TMHTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHH U OT/AbIXa, peryispHas Gundeckas



aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(IEKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OMIMOKY U TAKOTO )K€ MpaBa IPYroro YeI0BeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpUEHTALMEN HA MPUMEHEHHE MAaTeMaTH4YE€CKUX 3HAHUM /IS pelIeHUs 3a1a4
B 00JacTH COXPAaHHOCTH OKpPYKAIOUIEH cpenabl, IJIaHUPOBAaHUS IOCTYIIKOB U
OLICHKM HMX BO3MOJKHBIX IOCJHEICTBUI Uil OKPYXAIOLIEH Cpelnbl, OCO3HAHHEM
rJ100abHOTO XapaKTepa IKOJIOTUIECKUX MPOOJIEM U MyTel UX PeIleHus;

8) ajanTanusi K U3MEHAIIMMCSH YCJOBHSIM COLMAJIBHON M NPHUPOIAHOI
cpenbl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCIIOBUSIX HEOIPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM JAESTENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJUMOCTBhIO B (OPMHUPOBAHMU HOBBIX 3HAHUW, B TOM YHUCIE
(bopMyIMpOBaTh UAEH, OHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JEQUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, IJTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYalUlO, BOCIHPUHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYyIOIIHUHA KOHTPMEp, KOPPEKTHPOBATh
IPUHUMAEMbIE pEHIeHUs] U ACHCTBUSA, (POPMYIHMpPOBATH M OLEHUBATh PUCKU U
MOCJIEICTBUS, (POPMUPOBATH OIIBIT.

METANIPEJMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe JeiiCTBUSA

ba3oBble 1oruyecKkue 1ecTBUA:

e BBIBILITh U XapaKTEPU30BaTh CYIIECTBEHHBIC IPU3HAKM MAaTEMaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIIEHUH MEXIy MOHATUAMHU, (HOPMYIUPOBATH
ONpENENCHUs]  NOHATHM, YCTAaHABIMBAaTh  CYIIECTBEHHBIM  NpPHU3HAK
KJaccu(uKanmy, OCHOBaHUA MJigd OOOOIIEHUS M CpaBHEHUs, KpPUTEpUU
IIPOBOJIMMOTI0 aHAJIN3A;

e BOCHOPUHUMATH, (OpPMYNIHpPOBaTH U  NPEOOPa3OBBIBATH  CYKICHUS:
yTBEpIUTENIbHbIE U OTpUIATENbHbIC, €IMHUYHbIC, YacTHbIE W OOIIue,
YCIIOBHBIE;

e BBIBIATH  MAaTE€MaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U WU
npotuBopeursi B (akTax, JAHHBIX, HAONIOACHUSX U YTBEPKACHUSIX,
npemiaraTb KpUTEPUU JUIsl BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUYUI;

e Jl€JaThb BBIBOABI C MKCIOJB30BAHUEM 33aKOHOB JIOTMKH, JIEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;



pa3dupaTh 0Ka3aTelbCTBA MAaTEMATHUYECKUX YTBEPXKIEHUH (IpsAMble U OT
IPOTUBHOTO), TPOBOJIUTH CAMOCTOSITEIFHO HECJIOXKHBIE JI0KA3aTeIbCTBA
MaTeMaTHYeCKUX (akTOB, BBICTPAUBATH APTYMEHTALUIO, MPHUBOJIUTH
IpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpaTh CIOCOO pelieHus ydeOHOW 3ajadyu (CpaBHHUBATh HECKOJIBKO
BApUMAHTOB pELICHUS, BbIOMpaTh HauOoJiee NOAXOMAIUNA C Y4ETOM
CaMOCTOSITENTFHO BBIZICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

UCIIOJIb30BaTh BOINPOCHI KaK HCCIEI0BATEIbCKMM MHCTPYMEHT I1O3HAHUS,
(GopMynupoBaTh BOMNPOCHl, (PUKCUPYIOLIUME MPOTHBOpPEUUE, MpodIEMY,
CaMOCTOSITENIFHO ~YCTaHABIMBATh HCKOMOE U JaHHOE, (OpMHpOBAThH
TUMOTE3Y, apTYMEHTHUPOBATH CBOIO MO3UIINI0, MHEHHE;

IPOBOJUTH IO CaMOCTOSTEIbHO COCTABJICHHOMY IUIaHY HECIJIOKHBIH
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0BAHUE M0 YCTAHOBJICHUIO OCOOCHHOCTEM
MaTEeMaTUYeCKOro 00bEKTa, 3aBUCUMOCTEN OOBEKTOB MEKY COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH O00OOIEHHSI U BBIBOJBI MO pe3yjbTaTaMm
POBEAEHHOTO HAOIIOACHUS, HMCCIEAOBAHUSA, OIECHUBATH JOCTOBEPHOCTH
HOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE MpOIEcca, a TaKXKe BbIIBUIaTh
MPE/IOJIOKEHHUS O €T0 PA3BUTHUHU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTH HHGOpPMAIlUHU, JIaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a4a4u;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBAThb U HHTEPIPETHPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U (OPM IIPENCTABIICHHUS,

BbIOMpaTh (GOpMy MpEACTaBICHUS HMHPOPMALUUU UM HWIUTFOCTPUPOBATH
pelaemMpie  3aJladyd  CXeMaMH, JIudarpaMmamMu, HWHOW TrpaduKod U UX
KOMOMHAIUSIMU;

OLICHMBAaTh HAAEKHOCTh HHPOpPMALMU IO KPUTEPUSIM, NPEII0KEHHBIM
y4HuTENEM WU CHOPMYITHUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1CHCTBHS:

BOCIPUHUMATh U (POPMYIUPOBATH CYXkKICHUS B COOTBETCTBUU C YCIOBHUSIMHU
U LEJSIMU OOIIEHUs, ICHO, TOYHO, TPAMOTHO BbIpa)kaTh CBOIO TOUKY 3PEHHUSI
B YCTHBIX M MUCBMEHHBIX TEKCTaX, aBaTh IMOSCHEHUS IO XOMY PELICHUS
3a/1a4d, KOMMEHTHPOBATh MOJIyYEHHBIN pPE3yIbTarT;

B X07ie 00CYXJIeHHUs 3aJ]aBaTh BOIIPOCHI M0 CYIIECTBY OOCY>KIaeMON TEMBI,
npo0JieMbl, perraeMoil 3ajaun, BbICKa3bIBaTh MJI€U, HAIlCJIEHHBIE HA MOMCK
pelIeHns, COIOCTaBIIATbL CBOU CYXIEHHS C CYXICHMSAMU JpYTux



YYaCTHUKOB JAMAaNiora, OOHApyKUBAaTh pa3iHuuWe U CXOJCTBO IMO3UIIUN, B
KOpPEKTHOM popme popMyIHpOBaTh pa3HOTIIACHS, CBOU BO3PAXKECHUS;

e TMpPEACTaBIATh pE3yNbTATHI penieHus 3a/1auu, HKCIIEPUMEHTA,
UCCJIEIOBAHUS, TPOEKTA, CAMOCTOATENLHO BHIOUPATH (hOpMAT BBICTYTUICHHUS
C Y4ETOM 3aja4 MPE3eHTALMH U OCOOCHHOCTEN ayIUTOPHH;

e TIOHMMATh U KCIOJIb30BATh NPEUMYLIECTBA KOMAaHIHOW W MHIUBUAYaIbHOU
paboOTHI NPU PEIICHUN YUeOHBIX MaTEeMaTUYECKHUX 3a/aY;

e TMPUHUMATH 1I€JIb COBMECTHOM JEATEIBHOCTHU, IJIAHUPOBATH OPraHU3AIUIO
COBMECTHOM paloThl, pachpeaensarb BUIbl padOT, JOTrOBapUBATHCA,
00CYXJIaTh MPOLECC U pe3ynbTaT paboThl, 0000IATh MHEHUSI HECKOIBKUX
JIIOJICH;

e yYaCTBOBaTh B TIpynmnoBbIX (opmax padoTel (0OCyx)JaeHusd, OOMEH
MHEHHUSIMHU, MO3TOBbIE IITYPMBI U JIPYTHE), BHIIOIHATH CBOIO YacTh pabOThI
U KOOPIMHHMPOBAaThH CBOM JIEWCTBHS C JPYIMMU WICHAMH KOMAHJBI,
OLICHMBATh KAaue€CTBO CBOEr0 BKJaJa B OOIIMKA MPOAYKT MO KPUTEPHUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

e CaMOCTOSITEJIBHO COCTaBIIATH IUIAH, AJITOPUTM pELIECHUs 3a7adu (W €ro
4acTh), BBIOMpaATh CIOCOO pPEIICHUS ¢ YYETOM HMEIOUIUXCS PECypCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTUpPOBaTh U KOPPEKTUPOBATH
BAapUAHThI pEUIEHUH C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJIEKT:

e BIIQJIETh CIIOCOOAMM CAaMOINIPOBEPKH, CAMOKOHTPOJIS IpoIiecca U pe3yabTaTa
pelIeHUsI MaTEMATUYECKOH 3a/1a4H;

e TMPEABUACTH TPYIAHOCTHU, KOTOPHIE MOT'YT BO3HUKHYTh MIPU PEIICHUU 3a7a4H,
BHOCUTh KOPPEKTHUBBLI B JCSATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENIHCTB,
HAWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OILICHUBATh COOTBETCTBUE PE3YJIbTaTa AEATEIbHOCTH IMOCTABICHHOMN LIENH U
YCJIOBUSIM, OOBSACHITh MPUYUHBI JOCTHXKCHUS WM HEAOCTIKCHUS LEIH,
HaxOJUTh OMUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI

K koHmy oOyueHuss B S5 kiacce 0Oy4arOIIMHCA TMOJIYYUT CIEIYIOIINE
npeIMEeTHbIEC PEe3yIbTaThl:
Yuciia ¥ BBIYUCTICHUSA



[lormmMaTe W TPAaBWIBHO  yHOTPEONATH TEPMHUHBI, CBSI3aHHBIE C
HATypaJbHBIMHU YHCIIaMU, OOBIKHOBEHHBIMHU U ACCATUIHBIMU JPOOSMHU.

CpaBHUBaTHh U yHOPSJAOYMBATH HATypajbHbIE YHCIA, CpPaBHUBAaTh B
MPOCTEUIIUX CITydasiX OOBIKHOBEHHBIE JPOOH, IeCATUYHBIE IPOOU.

CooTHOCHUTh  TOYKY HA  KOOPAMHATHOMW  (YMCIIOBOM)  mpsiMOM  C
COOTBETCTBYIOIIMM €W YKMCIOM M M300pa)kaTh HATypaJibHbIC YKCJIA TOYKAMU Ha
KOOPAMHATHOM (YMCIIOBOM) MIPSIMOM.

BoinonuaTh  apudmeTndeckue ACUCTBUS C HATypajdbHBIMH YHCIAMH, C
OOBIKHOBEHHBIMU APOOSIMU B MIPOCTEUIITUX CITydasiX.

BBINOTHATE NPOBEPKY, MPUKUIKY PE3YIbTATA BHIUUCICHHI.

OKpyrasTh HaTypaJbHbIE YHCTIA.

Pemenne TeKCTOBBIX 32124

Pemate TekcToBBIE 3amauM apU(METUYECKUM CHOCOOOM U C TOMOIIBIO
OpPraHM30BaHHOTO KOHEYHOTO 1epedopa BCeX BOZMOXKHBIX BAPUAHTOB.

Pemiate 3amaum, cojeprKaiiue 3aBUCUMOCTH, CBSI3BIBAIOIINE BEITUYHMHBI:
CKOPOCTh, BpEMSI, PaCCTOSIHUE, 11€Ha, KOJIMYECTBO, CTOUMOCTD.

Hcnonb30BaTh KpaTKWE 3alUCHU, CXEMbI, TaOJMIlbl, OOO3HAYCHUS MPHU
peLIEeHNHN 3a1a4.

[lonp30BaTbCd OCHOBHBIMU €AWMHULAMH HW3MEPEHUSA: LEHbI, Macchl,
pacCTOsIHUSI, BPEMEHHU, CKOPOCTH, BBIpaXKaThb OJHU CIWHUIBI BEIMYHMHBI YEpe3
JpyTHe.

W3BrnekaTh, aHAIU3UPOBATH, OIICHUBATh MH(POPMAINIO, MPEACTABICHHYIO B
Tabnuie, Ha CTOJIOYATOW JuMarpaMme, WHTEPHPETUPOBATH MPEACTaBICHHBIC
JIaHHbIE, UCIIOJIb30BaTh JaHHBIE TP PEILICHUU 3a]1a4.

Harasinnas reomerpust

[Tonp30BaThCA TEOMETPUUYECKUMU MOHSITUSIMU: TOUYKa, MpsAMasi, OTPE30K, JIyY,
YTOJl, MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT.

[IpuBoaUTH TPUMEPHI OOBEKTOB OKPYXKAIOMIETO0 MHpa, HUMEIOIUX (Gopmy
M3YUYEHHBIX TEOMETPUUECKUX (QUTYD.

Hcnonb30BaTh TEPMHUHOJIOTHIO, CBS3aHHYIO C yIJlaMH: BEpILMHA, CTOPOHA, C
MHOTOYTOJIbHUKAMU: YToJ, BEpIIHWHA, CTOPOHA, JUAroHallb, C OKPY>KHOCTHIO:
paauyc, TMameTp, LEHTP.

N300pakath W3ydeHHBIE TeoMeTpuieckue (GUTyphl HAa HEJIWHOBAHHOW W
KJIETYaTOM Oymare ¢ MOMOIIbIO UPKYJIS U TUHEUKH.

HaxoauTe MJIMHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHHEM C IMOMOIIBIO
JIMHEWKHU, CTPOUTHh OTPE3KU 3aJaHHOW JJIMHBI, CTPOUTH OKPYKHOCTH 3aJaHHOTO
paauyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YIJIOB MPSIMOYTOJBHUKA, KBaJIpaTa IJid UX
MOCTPOCHMSI, BEIYUCIICHUS IIOIIAAN U TIEpUMETpa.



Bbruncnsate mepuMeTp W IUIOHIaNb KBajapaTa, MNPSAMOYTOJbHUKA, (GUryp,
COCTaBJICHHBIX M3 MPSAMOYTOJbHUKOB, B TOM 4Hcle (UTYp, M300paKEHHBIX Ha
KJIeT4aTol Oymare.

[Top30BaTECd OCHOBHBIMM METPUYECKMMH E€IMHUIIAMH WU3MEPEHHUsS JIMHBI,
IUIOIIAM; BBIPAXKaTh OJTHU €IMHULIBI BEJIMUNHBI Yepe3 Ipyrue.

Pacno3naBaTe mapamnenenumnesn, KyO, HCHOJIB30BaTh TEPMHUHOJIOTHIO:
BEpLIMHA, peOpo, I'paHb, M3MEPEHHUs, HAXOAUTh H3MEPEHUs NapauIesIeIUIe]a,
KyoOa.

Bbruncnsate 00bEM KyOa, mapajuienenunena o 3aJaHHbIM H3MEPEHUSM,
II0JIb30BaThCS €AMHULIAMU U3MEPEHUS 00bEMA.

Pemlate HecnoXHBIE 3aa4M HAa H3MEPEHUE TE€OMETPUYECKUX BEIWYUH B
MPaKTUYECKUX CUTYaLHSIX.

K koHmy oOyueHuss B 6 kiacce OOyd4aroIIMHCA MOJIYYUT CIEIYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

Yucsia ¥ BbIYMCICHUS

3HaTh U MOHUMAaTh TEPMHUHBI, CBSI3AHHBIE C PA3IMYHBIMU BUAAMHU YHUCEN U
cnoco0aMu HMX 3alyCH, NEPEXOAUTh (€CIM 3TO BO3MOXHO) OT OAHOW (HOPMBI
3aIKMCH Yucia K APyTou.

CpaBHUBaTh U yHOPSA0YUBATH LIE€TbIE YHUCIIA, OOBIKHOBEHHBIE U JIECATUYHbBIC
JIpo0u, CpaBHUBATH YKCIIa OHOTO U Pa3HBIX 3HAKOB.

BbIMoNHATh, coYeTass YCTHbIE M NHCbMEHHBIE NMPUEMBI, ApU(PMETHUECKUE
JNEHCTBUSL C HATypalbHBIMH U  LEJIBIMH YHCJIaMH, OOBIKHOBEHHBIMU W
JECATUYHBIMU IPOOSIMU, TOJOKUTEIBHBIMUA U OTPUIATEILHBIMU YU CIIAMHU.

BBIUMCIIATE 3HAYEHUs YHCIOBBIX BBIPAKEHMM, BBINOJIHATH MPUKHUIKY H
OLICHKY pe3yJibTaTa BBIYUCICHUH, BBINOJHATh MPEOOpPa3OBaHUSI YHUCIOBBIX
BBIPKEHUI HA OCHOBE CBOMCTB apU(PMETUUECKUX ICUCTBUH.

COOTHOCUTh TOYKY Ha KOOPAWHATHOW MPSIMOMl C COOTBETCTBYIOLIUM €U
YHUCIOM M H300paxkaThb 4YHCla TOYKAMH Ha KOOPJUMHATHOM MpPSMOW, HAXOIUTh
MOJYJIb YHCIIA.

COOTHOCUTH TOYKH B IPSIMOYTOJIBHOM CHCTEME KOOPAMHAT C KOOpAMHATaAMU
ATOM TOYKH.

OKpyrJiATh LIeTble YHClia U ACCSITUYHBIE OpOOHM, HAXOIUTh NPUOIHKEHUS
yucel.

YuciioBble 1 0yKBEHHbIE BHIPAKEHUS

[ToHumaTpe U ynoTpedsaTh TEPMUHBI, CBSI3aHHbBIE C 3aMMChIO CTENIEHU YMCIIa,
HaXOAWTh KBaJApaT W KyO uucia, BBIUUCIATH 3HAYEHUS] YUCIIOBBIX BBIPAXKECHUH,
COZIEPIKAILUX CTEIICHH.

[Tosnp30BaThCA NMpHU3HAKAMU JEIMMOCTH, PACKIIAbIBaTh HATYpaJbHbIE YKCIIA
Ha MPOCThIE MHOKHUTEIIH.



[Tonp30BaThCa MacITAOOM, COCTABIISITH IPOTIOPIUU U OTHOIICHUS.

Hcnonb3oBaTh OYKBBI [iJ11 0003HAYEHUST YUCEN MPHU 3alUCH MAaTEMaTUYECKUX
BBIPAKEHU, COCTABJISITh OYKBEHHBIE BhIpaKEHUS U (DOPMYJIbl, HAXOAUThH 3HAUCHUS
OYKBEHHBIX  BBIPDOKEHHMM, OCYIIECTBISAE HEOOXOAMMBbIE  MOACTAHOBKH |
npeoOpa3zoBaHusl.

Haxonute Hen3BECTHBI KOMIIOHEHT PABEHCTBA.

Pemenne TeKCTOBBIX 32124

PemaTe MHOTOIIArOBBIE TEKCTOBBIC 3aa4l apU(PMETUUECKUM CTIOCOOOM.

Pemlare 3amaun, CBA3aHHBIE C OTHOIIEHUEM, MPOMNOPIUOHATBHOCTHIO
BEJIMYMH, MPOIIEHTaMH, peliaTh TPU OCHOBHBIE 33/1a4W HA APOOU U MPOILICHTHI.

Pemiats 3amaum, cojepxaiiyue 3aBUCUMOCTH, CBSI3BIBAIOIINE BEITUYHMHBI:
CKOpOCTb, BpeMS, paccTosiHue, 1ICHA, KOJIMYECTBO, CTOMMOCT,
MPOU3BOUTEIILHOCTh, BpeMs, O00bEM paboThl, HUCHOJB3YS apuPpMETHUECKUE
JNEUCTBUS, OLEHKY, MPUKUAKY, TIOJIb30BATbCS  E€OUHULIAMU  U3MEPEHUS
COOTBETCTBYIOIIMX BEJIMYMH.

CocTtaBisaTh OYKBEHHBIC BBIPAKEHUS IO YCIIOBUIO 3a/1aUH.

W3Bnekats uHbOpMaLMIO, MPEACTABICHHYIO B TaliuIax, Ha JIMHEWUHOM,
CTOJIOYATOM WM KpPYroBOM JuarpamMmax, HHTEPIPETUPOBATH IMPE/ICTABICHHBIC
JIaHHBIE, UCIIOJIb30BaTh JAHHBIE IIPYU PEILICHUU 3a]1a4.

[IpeacraBnsaTe UH(GOPMALIMIO C IOMOIIBIO TAOIHILI, JIMHEWHON U CTOI0YATOM
Jarpamm.

Harasignas reomerpust

[IpuBoaUTH TpPUMEPHI OOBEKTOB OKPYXKAIOMIETO0 MHpa, HUMEIOMUX (GopMy
U3YYEHHBIX T€OMETPUUYECKHX TUIOCKUX WU TPOCTPAHCTBEHHBIX (QUTYpP, MPUMEPHI
PaBHBIX U CHMMETPHUYHBIX (DUTYD.

N3o0paxkatb ¢ TOMONIBIO  LMPKYJS, JMHEWKH, TpaHCIOPTHpPAa Ha
HEJIMHOBAaHHOM M KJIETYAaTOW Oymare W3y4YeHHbIE IUIOCKHE TE€OMETPUYECKUE
burypsl 1 KOHPUTYpaIUU, CAMMETPUYHbIE (QUTYPHI.

[lonp30BaThCs  T€OMETPUUECKUMU  TOHSTUSMH:  PaBEHCTBO  uryp,
CUMMETpHUSI, HCMOJIb30BATh TEPMUHOJOTHUIO, CBA3AHHYIO C CHMMETPHUEH: OCh
CUMMETPUH, LICHTP CUMMETPUH.

HaxoauTh BeNWYMHBI YIJIOB HW3MEPEHHUEM C TMOMOIIBIO TPaHCIOPTHUPA,
CTPOUTH YTJIbl 33JJAHHON BEJIMUMHBI, TOJIb30BATHCS MPU PEILICHUH 33]1a4 TPalyCHOMN
MEPOH YIJIOB, PACO3HABATH HA YEPTE)KaX OCTPLIN, IPSAIMOU, pa3BEPHYTHIN U TYIIOU
YTJIBL.

Bbluncnars JIMHY JOMAHOM, MEPUMETP MHOTOYTOJBHUKA, IOJb30BATHCS
€AUHULIAMU HM3MEPEHHUs [UJIMHBI, BBIPAXKaThb OJHU EAUHUIBI U3MEPEHHUS JIJTUHBI

qyepes IpyTHe.



HaxonuTb, ncronb3ys 4epTEXHbIE HHCTPYMEHTBI, PACCTOSTHUS: MEKY IBYMS
TOYKaMU, OT TOYKH JI0 IPSIMOM, UIMHY ITyTH Ha KBAJIPaTHOU CETKE.

Beruucnate  miomaas  (Uryp, COCTaBIEHHBIX M3  MPSMOYTOJIBHHKOB,
UCIIOJIb30BaTh  pa30MeHHWe Ha TMPSMOYTrOJbHUKHA, Ha paBHble (QUTYpHI,
JIOCTpaMBaHWE [0 TMPSMOYTOJIbHUKA, T0JIb30BATbCSI OCHOBHBIMHM EIUHUIIAMU
U3MEpPEHHUs IUIOMIA/IA, BbIpAXKaThb OJIHA E€IWHULBI M3MEPEHUs IUIOIIAIN Yepe3
JpyTHe.

Pacrio3naBaTh Ha MOJAENAX M HM300paKEHUSIX NMUPAMHUAY, KOHYC, LHJIUHID,
UCII0JIb30BaTh TEPMHUHOJIOTHIO: BEPILIUHA, peOpO, FPaHb, OCHOBAHUE, Pa3BEPTKA.

N306paxkath Ha KiIeT4yaTOM Oymare npsMOYTOJIbHBIN MapajuieIenune.

Beraucnsats 00bEM IpsIMOYTOJIBHOTO Napajliesienunena, Kyoa, nojab30BaThCs
OCHOBHBIMHU €MHUIIAMU U3MEPEHUS 00bEMa;

PemaTte HeclOXKHBIE 3aaud HA HAXOXKJIECHHUE I€OMETPUYECKHUX BEIUYHMH B
IIPaKTUYECKUX CUTYALHSIX.

K xoHmy oOyuenuss B 7 KkJjacce OOyYarolmMiiCs TMOJIYYUT CIIECAYIOIINE
IIPEAMETHBIE PE3YIIBTATHI:

Pacnio3HaBaTh U3yY€HHbIE TE€OMETPUYECKHE (QUIYpbI, ONpENeisaTh HX
B3aMMHOE paCIOJIOKEHUE, H300paxkaTb I'€OMETpPUUYECKUE (QUTYpBI, BBIIOJIHATH
YEepTeXkKU IO YCIOBUIO 3amaud. M3MepsATb JMHEWHBIE W YIJIOBBIE BEIMYHUHBI.
Pemrats 3a1a4m Ha BEIYUCIIEHUE JUIMH OTPE3KOB M BEJIMYMH YTJIOB.

Henatb rpyOyr0 OIIEHKY JIMHEWHBIX U YIJIOBBIX BEJIMYMH TMPEIMETOB B
peasibHOM KHU3HU, Pa3MEPOB MPUPOAHBIX O0BEKTOB. Paznnyarh pasmepbl 3THX
OOBEKTOB MO MOPSAKY BETUUHHBI.

CTpouTh 4epTeXKU K TEOMETPUYECKUM 3a/1a4aM.

[lonp30BaThCAd TMPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BAThH
IPU3HAKU U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJbHUKOB IIPU PEILICHUH 3ajau.

[IpoBOAUTE JOTMYECKUE PACCYKAECHUSA C UCIIOIb30BAaHUEM I'€OMETPUYECKUX
TEOPEM.

[lonp30BaTbCAd MpPU3HAKAMU PABEHCTBA MPSAMOYIOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM  MEAMaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MPAMOYIOJIBHOTO
TPEYTOJbHUKA, B PELICHUNA I€OMETPUUYECKUX 3aa4.

Omnpenensts napajjieIbHOCTh MPSAMBIX C TOMOIIBIO YIJIOB, KOTOPbIE 00pa3yeT
¢ HUMH cekymas. OnpeaensaTe napauieJbHOCTh MPSAMBIX C ITOMOIIBIO PaBEHCTBA
PACCTOSTHUM OT TOYEK OAHOM IPSAMOU A0 TOUEK APYrOU MPSIMOM.

Pemate 3amaun Ha KjeT4aToi Oymare.

[IpoBOUTH BBIUMCIEHUS M HAXOJUTh YHCIIOBbIE U OYKBEHHBIC 3HAUCHUS
YyIJIOB B TEOMETPUYECKMX 3aJadax C MCIOIb30BAHUEM CYMMBI  YIJIOB
TPEYroJIbHUKOB W MHOTI'OYTOJBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX MpHU



MEePEeCeUECHUN JBYX MapaJJIeIbHBIX MPSAMBIX CeKylled. PemaTe mnpakThuueckue
3a/1a4M Ha HAXOXKJICHUE YTJIOB.

Brnagete mMOHSATHEM TE€OMETPUUYECKOTO MECTa TOYEK. YMETh ONPEACHATH
OMCCEKTPUCY yIJIa U CEPEIUHHBIN MEPIECHANKYISAP K OTPE3KY Kak T€OMETPUUECKUE
MECTa TOYEK.

@opMynUpPOBaTh OMNPEIECICHUS OKPYKHOCTH M Kpyra, XOpJlbl U JuaMeTpa
OKPYKHOCTH, TTOJIb30BAThCSI UX CBOMCTBAMU. Y METh MMPUMEHATH 3TH CBOMCTBA IMPHU
pellIeHuy 3a1ay.

Brnagete MOHATHEM OMMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPY>KHOCTH, YMETh
HaxoauTh €€ meHTp. Ilomp3oBaThcs (akTamMu O TOM, YTO OMCCEKTPHUCHI YTJIOB
TPEYTOJbHUKA TIEPECEKAIOTCSI B OJHOM TOYKE, U O TOM, 4YTO CEpPEIUHHBIC
MEPIECHIUKYJISAPHI K CTOPOHAM TPEYToJIbHUKA MIEPECEKAIOTCS B OJTHOM TOYKE.

BrnaaeTs noHsATHEM KacaTelbHOW K OKPYKHOCTH, MOJIB30BaThCS TEOPEMOM O
MEePIEHAUKYJISIPHOCTH KacaTeJIbHON 1 pajuyca, MPOBEAEHHOTO K TOUKE KaCaHHUs.

[Tonp30BaThCA MPOCTEUIIMMHU TEOMETPUYECKUMHU HEPABEHCTBAMH, TOHUMATh
WX TIPAKTHYECKUN CMBICI.

[IpoBOANTH OCHOBHBIE T€OMETPUUECKUE TTOCTPOCHUS C MOMOUIBIO LIUPKYJISI U
JIAHEUKH.

Yuciia 1 BBIYUCICHUSA

BreinonHATh, coueras YCTHbIE U NMHUChbMEHHbIC MNPUEMBI, apu(DMETHUYECKUE
JEUCTBUS C pallMOHATIBLHBIMU YUCIIaMU.

HaxoauTe 3HaueHWsS YHUCIOBBIX BBIPAKCHUH, MPUMEHSATH pPa3HOOOpa3HbIC
CrocoObl M MPUEMBI BBIYUCICHUS 3HAYCHUN JPOOHBIX BBIPAXKEHUM, COJIEPIKAIINX
OOBIKHOBEHHBIE U JECATUYHBIC JPOOH.

[lepexoauTh OT 0AHOM (HOPMBI 3aMHMCH YUCEN K APYyroil (mpeoOpa3oBbIBATH
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOH).

CpaBHMBATH M yHOPSA0UYMBATH pallMOHAIBHBIC YUCIIA.

OKpyIJIsTh Yucha.

BBINOMHATH TPUKHUIKY U OLIEHKY PE3yJIbTaTa BHIUMCICHUH, OIIEHKY 3HAUYCHUIM
YUCJIOBBIX BBIpQKCHHUM. BBIMOJHATE ACHCTBUS CO CTENEHSMHU C HATypajlbHBIMU
MOoKa3aTesIMHU.

[IpumeHsIT,  OpU3HAKM  JEJIUMOCTH,  Pa3joKEHHWE HAa  MHOXKUTEIH
HaTypaJbHBIX YHCET.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIC 3aJ]ay, CBSI3aHHBIC C OTHOIIECHHUEM
BEJIMYMH, TPOMOPIHUOHAIBHOCTbIO BEIMYUH, MPOLEHTAMH, HWHTEPIPETUPOBATH
pEe3yAbTaThl PEIICHHS 3a7a4 ¢ y4€TOM OTPAHMYCHHI, CBSI3AHHBIX CO CBOWCTBAMU
paccMaTpUBaEMbIX 0OBEKTOB.

AsredOpanvyecKue BbIPAKEHUA



Hcnonp3oBaTh aiaredpandecKkyrd TEPMHUHOJOTHIO M CUMBOJIMKY, IPUMEHATH
e€ B IpoLecce OCBOCHHS YUEOHOro MaTepuarna.

Haxonute 3HaueHUs: OYyKBEHHBIX BBIPDAXKEHMM NPH 3aJaHHBIX 3HAYEHUSX
MIEPEMEHHBIX.

BoimonHSATh  mpeoOpa3oBaHUsi  LEJIOr0  BBIPAXEHUS B MHOTOYJIEH
MIPUBEACHUEM TTOIOOHBIX CIATaeMbIX, PACKPBITHEM CKOOOK.

BBINONHATE yMHOXKEHHE OJHOYWIEHA HA MHOIOWIEH M MHOIOWIEHAa Ha
MHOTOWIEH, IPUMEHATH (DOPMYJIIbI KBaJIpaTa CyMMBbI U KBajpaTa pa3HOCTH.

OcCyIlIecTBIATh PA3JI0)KEHUE MHOTOWICHOB HA MHOMKHUTEIH C IOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOIIEro MHOXWTENS, TPYNIUPOBKU  CllaraeMbiX,
NpUMEHEHHUs (HOPMYI COKPAIIEHHOTO YMHOKEHUSI.

[IpumeHsATh nMpeoOpa3oBaHKsI MHOTOWICHOB ISl PELICHMS Pa3jIMYHbIX 3a]1ad
U3 MaTEMATHUKHU, CMEKHBIX IPEAMETOB, U3 PEAIbHOW MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEH C HATypalbHBIMU TOKa3aTEISIMU IS
npeoOpa3oBaHUsl BRIPAKECHUIA.

YpaBHeHNs U HEPABEHCTBA

Pemlate yMHEMHBIE YpaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA ITPaBHIIA
nepexoaa OT UCXOIHOIO YPAaBHEHHMsI K paBHOCWIBHOMY eMy. IIpoBepsTs, sBisieTcs
JIM YACIIO KOPHEM YPABHEHUS.

[TpumensTh rpaduyeckre METOIbl IPU PEIICHUN JIMHEWHBIX YPABHEHHUM U UX
CUCTEM.

[TonGupare mnpumepbl Map 4YHUCEN, SBIAIOMIMXCS pPEIIeHUEM JUHEHHOro
YPaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CTpouTh B KOOPIMHATHOW IJIOCKOCTH TpaduK JIMHEHHOTO YpaBHEHUS C
JIBYMsI TIEPEMEHHBIMH, TMOJIb3YsSICh TpadUKOM, HPHUBOJUTH MPUMEPHI PELICHUS
ypaBHEHHUS.

Pewiats cuctemsl ABYX JIMHEHHBIX YPAaBHEHUN C IBYMsI IEPEMEHHBIMH, B TOM
qucIie rpa@uiecKu.

CocTaBnsATh M pellaTh JWHEWHOE YpaBHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUM IO YCIOBHUIO 3aJayd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a41 IOJyYECHHBIN pe3yJIbTar.

DyHKIUU

N300pakath Ha KOOPAUHATHOU MPSMOM TOYKH, COOTBETCTBYIOIIUE 33 IaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KH, MHTEPBAJIbI, 3aAMKCHIBATH YUCIOBBIE MPOMEKYTKH Ha
anreOpanyecKoMm si3bIKe.

OTMeuaTh B KOOPJMHATHOW IJIOCKOCTH TOYKHU IO 3aJaHHBIM KOOpJWHATAM,
CTpouTh Tpaduku THHEHHBIX GyHKIUNA. CTpouTh Tpaduk GyHKIMH Y = [X|.



OnuceiBaTh C TMOMONIBIO (YHKIIUKA W3BECTHBIC 3aBUCUMOCTH MEXIY
BEITMYMHAMHU: CKOPOCTh, BpPEMS, PACCTOSHHE, II€HA, KOJUYECTBO, CTOMMOCTD,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxoauth 3HaueHne QYHKITNH 110 3HAYCHUIO €€ apTyMeHTa.

[Tornmate rpadudeckuii crocod MpEeACTaBICHUS W aHATW3a HH()OpMAIHH,
W3BJICKATh U MHTEPIIPETUPOBATH HHGOPMAITHIO U3 TPAaPUKOB peaTbHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K koHny oOyueHus B 8 kuacce 0OydaroIIMKCA MOJIYYUT CIEIYIOIINE
IIPEAMETHBIE PE3YIIBTATHI:

PacniosHaBaTh OCHOBHBIE BHABI YETBIPEXYTOJIBHUKOB, HMX DJIEMEHTHI,
II0JIb30BATHCA UX CBOMCTBAMU IIPU PEILICHUU N'€OMETPUUECKUX 3a1ad.

[TpuMeHsATh CBOMCTBA TOUKM NEpECEUEHMs MEAUaH TPEyroybHHKa (LEeHTpa
Macc) B PEILICHUH 3a/1ay.

Branets moHsATHEM CpeqHEN JIMHUM TPEYTOJbHHUKA W TPAlEUUd, NPUMEHATD
X CBOMCTBA NPHU PEUNICHWH TreoMeTpuyeckux 3anad. [lomp3oBaTbest Teopemon
dasieca ¥ TEOPEMOM O MPOIOPLUUOHATIBHBIX OTPE3KaX, IPUMEHATh UX I PELLICHUs
IIPAKTUYECKUX 3a/1a4.

[IpuMeHsTh npU3HaKK MOA00US TPEYTOJIbHUKOB B PEIIEHUH T€OMETPUUECKUX
3aj1ay.

[Tone3oBatbess Teopemoil [ludaropa ans pemieHuss TEOMETPUUYECKUX U
npakTUYecKux 3afad. CTpOUTh MaTEMaTHYECKYK0 MOJEIb B IMPAKTHYECKHX
3a/1a4ax, CaMOCTOSATEIBbHO Je1aTh YePTEK U HAXOAUTh COOTBETCTBYIOLIUE JUIUHBI.

Brnanerp NOHATMAMM CHHYyCa, KOCHMHYCAa M TaHI€HCa OCTpPOro yria
NPSAMOYTOJIBHOTO TpeyroibHUKa. [101630BaThCA ATUMH NOHATUSMU IS PELICHUS
IIPAKTUYECKUX 3a]1a4.

Bbruncnsate (pa3nuuHbiMU crioco0aMu) IUIOUIaAb TPEYroJbHUKA U IJIOLIaN
MHOTOYTOJBHBIX  (GUryp (MmOdb3ysiCh, TI€ HEOOXOAUMO, KaJIbKYJIATOPOM).
[IprMEHATH MOyYEHHBIE YMEHHUS B IPAKTUUECKUX 33/1a4ax.

Bianerp NOHATHMSMM BIIMCAHHOTO W LEHTPAJIbHOIO YIja, HCIOJIb30BATh
TEOpPEMBI O BIIMCAHHBIX yriaX, yrjlax MeXay XopAaMH (CEKYIUMH) U yIiie MEeXKIY
KacaTeJIbHOM U XOPJIOU MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Brnagers moHATHEM ONMCAHHOIO YETHIPEXYTOJbHUKA, IPUMEHSITH CBOKWCTBA
OMMCAHHOTO YETHIPEXYTOJIbHUKA NP PELICHNUN 3a]1a4.

[IprMeHATH NONYy4YEHHBbIE 3HAHUS HA IPAKTUKE — CTPOMUTH MATEMATUYECKHUE
MOJENH U1 3a1a4 PEATBHOU KU3HU U NPOBOJUTH COOTBETCTBYIOINE BHIYMCIICHUS
C TNpPUMEHEHUEM TMOJ00Us W TPUTOHOMETPUU (TOJB3YsCh, TAE HEOOXOAMMO,
KAJIBKYJISITOPOM).

Yuciia ¥ BBIYUCTICHUSA



Hcnonb30BaTh HaydaJlbHbIE MPEACTABICHHUS O MHOXECTBE JEHCTBUTEIBHBIX
yucen ISl CPaBHEHMSI, OKPYTJIEHUS U BBIYMUCIECHUN, N300pa)kaTh JIEHCTBUTEIbHbBIE
YHYCIla TOYKaMH Ha KOOPJAWHATHOU MPSAMOM.

[TpumeHATh TOHATHE apU(PMETHUYECKOIO KBaJIPATHOTO KOPHs, HaXOAWUTh
KBaJIpaTHbIE KOPHH, HCIOJIb3Ys IPU HEOOXOIMMOCTH KAJBKYJSTOP, BBIIOJHATH
npeoOpa3oBaHusl BBIPAKEHUHN, CONEPIKALIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEMU.

Hcnonp30BaTh 3amucu OONBLIIMX W MaJbIX YMCEN C MOMOILIBIO JECATHYHBIX
npoOeit u creneneit uncna 10.

AnredOpandecKkue BbIPAKEHUS

[IpuMeHATh TMOHATHE CTENEHH C LEJbIM IO0Ka3aTelIeM, BbBIIOJHSITh
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKALUX CTENEHH C LIETBIM MOKa3aTeJIeM.

BBINONMHATE TOXKIECTBEHHbIE NPEOOpPa30BaHUs PalMOHAIbHBIX BBIPAXKECHUN
Ha OCHOBE MpaBUJI ICHCTBUI HaJl MHOTOWJICHAMH U alre0pandecKuMu ApoOsSMHU.

PackmanpIiBaTh KBaApaTHBIN TPEXWIEH HA MHOKHUTEIIH.

[TpumeHsTh npeoOpa3oBaHusl BEIPAXKEHHM JIs peHICHUs] Pa3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX IPEIMETOB, U3 PEAIbHON TPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemate nMHENHbIEC, KBaJpaTHBIE YPaBHEHUS W PalMOHAJIbHBIE ypaBHEHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI IBYX YPABHEHUH C IBYMsI IEPEMEHHBIMHU.

[IpoBOANTE MPOCTENIINE UCCIETOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C IPUMEHEHHUEM IrpapuuecKuX MpeACcTaBleHul (yCTaHaBIMBaTh, UMEET
JU yYpaBHEHWE WM CHUCTEMA YPABHEHUMN PELICHUs, €CIIM MMEET, TO CKOJIBbKO, U
npoyee).

[lepexoauTh OT cIOBECHON (OPMYIMPOBKH 3aJaul K €€ anredpandyeckoi
MOJIENIM C TIOMOILIBIO COCTaBJICHUS YPABHEHUS WJIM CHUCTEMBbl YpaBHEHUH,
WHTEPHPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ[a4M ITOJTYYEHHBIN pe3yibTar.

[IpuMeHATh CBOMCTBAa YMCIOBBIX HEPABEHCTB JUIA CPAaBHEHUs, OLICHKH,
pemaTh JUHEWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM M MX CHCTEMBI, JaBaTh
rpauuecKy0 WUIIOCTPALIMI0 MHOXKECTBA PEIICHUHA HEpPaBEHCTBA, CHCTEMbI
HEPaBEHCTB.

DyHKIUU

[Tonnmath U KCHONB30BaTh (HYHKIMOHAIBHBIC MOHATUS U S3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAUEHMsI), ONPEACNITh 3HaueHHe (YHKUUHU O 3HAYEHUIO
aprymMeHTa, OnpeAeiaTh CBOMCTBA (PYHKIMU 10 €€ rpaduky.

Crtpoutsb rpaduku daeMeHTapHBIX QYHKIIUNA BUJIA:

y = kix, y = x2, y = X3,y = ||, Y = VX, ONHCHIBATb CBOWCTBA YHCIOBO}
bynakuu 1o e€ rpaduky.



K xoHiy oOyuenus B 9 kiacce OOyYarONIMICS TOJYYHT CICTYIOIIHE
IPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpPUYECKHE (YHKIUU OCTPBIX YIJIOB, HAXOAUTh C HX
HOMOUIBIO PAa3JIMYHbIE 3JEMEHTHl MPSAMOYIOJBHOTO TPEYrOJbHUKA («pelIeHue
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTh (C HOMOIIBIO KaNbKYJIATOPA) AJIUHBI
Y YTJIBI JIJ1S1 HeTaOIMYHBIX 3HAYCHUIA.

[Tonp3oBaTbes (hopmynamMu MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM JUII HAXOXJICHHMsSI COOTHOIICHUM MEXAY TPUTOHOMETPUYECKHMU
BEJIMYMHAMMU.

Hcronb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUISl HAXO0XKICHHS Pa3INYHBIX
AJIIEMEHTOB TPEYTOJbHUKA ((PEIICHUE TPEYTOJIbHUKOBY»), MPUMEHATh HX IPHU
pELIEHNN T€OMETPUYECKHX 3a1a4.

Bnagerp moHsTHsIMM  npeoOpa3oBaHMs  MOAOOMS, COOTBETCTBEHHBIX
3JIEMEHTOB NOJAO0HBIX Guryp. [lonb3oBarbest cBOWCTBaMU 10100MS TPOU3BOJIBHBIX
buryp, ymeTb BBIUKCIATH JUJIMHBI W HAaXOAUTh YIJIbI Yy MOAOOHBIX (uUryp.
[IpumeHsTh cBoOWCTBa MOAOOMS B MPAKTHUECKUX 337adyax. YMEThb NPUBOIUTH
IpUMEPHI TOJI0OHBIX (PUTYP B OKPYKAIOIIEM MHUPE.

[Tosp30BaTECSA TEOPEMAMU O MPOU3BEIECHUN OTPE3KOB XOPA, O MPOU3BEICHUH
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThCA BEKTOPAMH, MOHMMATh MX TE€OMETPUYECKUA M (PU3HUYECKUIA
CMBIC]I, MPUMEHATh WX B PEUICHUU TEOMETPUUYECKUX U (DU3MYECKUX 3aj]ad.
[IpuMEHSATH CKAIIPHOE MPOU3BENECHUE BEKTOPOB JUIsl HAXOXKJICHUSI IJTMH U YTJIOB.

[Tosnp30BaThCA METOAOM KOOPAHMHAT HA IJIOCKOCTH, IPUMEHATH €0 B PELIEH
r€OMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

Bnanets MOHATUSIMH MPABUIBHOTO MHOTOYTOJIbHHMKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI TyTH OKPY>KHOCTH U PaJMaHHON MEphl yria, yMETh BBIYUCIATH ILIOIIAb
Kpyra u ero yacteil. [I[puMeHsTh NOJydyeHHbIE YMEHHSI B IPAKTUYECKUX 3aa4ax.

Haxoauts ocu (Wiu LEHTPBI) CUMMETpUM (UTYp, NPUMEHSATH JABMXKEHUS
IJIOCKOCTH B MPOCTEUIIINX CITydasiX.

[IpuMeHsTh Moy4eHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MaTEMaTUUYECKUE
MOJIEIU JUIs 3a7a4 PeaIbHOM dKU3HH U MTPOBOJIUTH COOTBETCTBYIOIINE BBIUUCIECHUS
C IPUMEHEHHUEM MOA00HS U TPUTOHOMETPUUYECKUX PYHKIMIA (TOTB3YSCh, Te
HE00XO0IMMO, KaJIbKYJISITOPOM).

YucJa 1 BbIYUCIEHUS

CpaBHUBATH M YHOPSIAOUYNBATH PAIMOHAIIBHBIE M UPPALMOHAIBHBIE YUCIA.

Beimonuatre apudmeTudyeckue JSHCTBUS €  pallMOHAIBHBIMU  UYKCJIAMH,
coyeTass YCTHbIE M NUCbMEHHBIE MNPUEMBI, BBINOJHATH BBIYHACICHUSA C
HMPPALMOHATBHBIMU YHACJIAMH.



Haxonute 3HaueHHWs CTENEHEW C LENbIMU I[OKa3aTelssMU U KOPHEW,
BBIYHCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKCHUMU.

OKpyrJisiTh  IEUCTBUTEIBHBIE YHWCIA, BBINOJIHATh MPUKUAKY pPE3yJbTaTa
BBIYUCJIEHUW, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

PemaTte nrHENHBIE W KBaJpaTHBIE YPAaBHEHUs, YPABHECHUS, CBOASAIIMECS K
HUM, POCTEUIIINE TPOOHO-pAllMOHATILHBIC YPABHEHUS.

Pemate cuctemsl IBYX JIMHEWHBIX YPAaBHEHUN C JABYMSI MEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUN, B KOTOPBIX OJJHO YPABHEHUE HE ABJISAETCS JIMHEUHBIM.

PemaTe TeKCTOBBIE 3aauyd aiareOpamvyeckuM CrIocoOOM C  TMOMOIIBIO
COCTAaBJICHUS YPABHEHUS WA CUCTEMBI JIBYX YPABHEHHM C ABYMSI IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE HUCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHWU, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHn (yCTaHABIMBATh, UMEET
JM YpaBHEHUE WJIM CUCTEMA YPABHEHUW DPELICHHUS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

Pemiath nuHelHBbIE HEPABEHCTBA, KBAJpPATHBIC HEPABEHCTBA, HU300paKaTh
pEIICHUE HEPABEHCTB HA YHUCIOBOW NPSIMOM, 3aMMCHIBATH PEUICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemate  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJgpaTHOE HEPABEHCTBO, U300paxaTh pEUICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3alMCHIBATH PEIIEHUE C TOMOIIBIO0 CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUH PA3JIWYHBIX 3a1a4.

DOyHKUIMHA

Pacrio3naBath (yHKIMH W3y4eHHBIX BUIOB. [loKa3piBaTh CXEMAaTHUECKH

pacIoyio’keHNe Ha KOOPAMHATHOW TUIOCKOCTH TpadukoB GyHKImit Buga: y = KX, y
=kx+b, y=kix,y=ax2 + bx + ¢,y =x3, y = VX, y = |x|, B 3aBucHMOCTH OT
3Ha4YE€HUU KOA(DPHUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth U HM300paXaTh CXEeMaTUYECKU TpapUKHA KBAIPATUUHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH 1O UX TpaduKaM.

Pacno3naBaTh kBajgpaTHuHyto QYHKIHUIO 10 (HopMyIie, MPUBOIUTH TPUMEPHI
KBaIpaTUYHBIX (QDYHKLMIA U3 peabHOM )KU3HU, PUZUKHU, T€OMETPHH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCH U

Pacno3naBaTh apu(METHUYECKYI0 U TE€OMETPUYECKYIO MPOrpeccud Npu
Pa3HBIX CIIOCO0aX 3a/IaHuUs.

BbINONMHATE  BBIUMCICHHUS C  UCHOJB30BaHUEM (GopMyln N-ro 4ieHa
apru(PpMETUYECKON 1 TeOMETPUUECKOM MPOrpeccuii, CyMMbl IEPBBIX N UJICHOB.

N300pakarh 4j€Hbl MOCJIEI0BATEIbHOCTH TOYKAMU HA KOOPJMHATHON
IJIOCKOCTH.



PemaTte 3ama4um, CBA3aHHBIC C YHCIOBBIMU TOCIEI0BATEIPHOCTSIMH, B TOM YHCIIC
3a]]a4M U3 PEATbHOM JKMU3HH (C MCTOIh30BaHUEM KaJIBKYJIATOPa, IU(PPOBHIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE

5 KUIIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM uudpoBbie
Ne n/m P Konrpoabubie | IlpakTuueckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcesbl
1 Harypanbnbie uncna. JleiictBus ¢ . bubmuoreka [{OK
HaTypaJIbHBIMU YU CIIAMU https://m.edsoo.ru/7f4131ce
5 Harnsinnas reomerpus. JIunuu Ha 3 bubnunoreka LIOK
MIJIOCKOCTH https://m.edsoo.ru/7f4131ce
bubnunoreka LIOK
7
3 OOkIkHOBeHHBIC APOOH https://m.edsoo.ru/7f4131ce
bu6nunorexa LIOK
. 3
4 Harnsignas reomerpusi. MHOTOYTOJIBHUKHT https://m.edsoo.ru/7fA131ce
bu6nmorexa LIOK
7
> JlecaTuampie ApoGH https://m.edsoo.ru/7f4131ce
5 Harnsonas reomerpusi. Tena u ¢purypsi B 3 bubnmnorexa [JOK
MPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bubnunorexa LIOK
4 1
! Tosropenne 1 obodmerHe https://m.edsoo.ru/7f4131ce
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 1



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

6 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne n/m P Kontpoabnbie | IlpakTuueckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubnuoreka [{OK
2
! Harypanbusie wncna https://m.edso0.ru/7f414736
5 Harnsannas reomerpus. [Ipsimbie Ha 3 bubnnorexa [JOK
IJIOCKOCTH https://m.edso0.ru/7f414736
bubmuoreka [{OK
5
3 Jlpodu https://m.edso0.ru/7f414736
bu6nmorexa LIOK
. 3
4 Harasnsas reomerpus. CHvMeTpis https://m.edsoo.ru/7f414736
bu6mmoteka IIOK
B 3
> PIpAXCHIA C OyKBaMH https://m.edsoo.ru/7f414736
6 Harnsannas reomerpusi. @urypsl Ha 3 bu6mmoteka IIOK
TJIOCKOCTH https://m.edso0.ru/7f414736
7 [TonoxxuTenpHBIC U OTPHIIATEILHBIC YHCTIA 9 bubmorexa HOK
Thun https://m.edso0.ru/7f414736
but6mmoreka [IOK
2
8 TlpeAcTaBieHHe RaHHEX https://m.edso0.ru/7f414736
9 Harnsignast reomerpusi. @urypel B 3 bubnuotexa [JOK
MIPOCTPAHCTBE https://m.edso00.ru/7f414736
but6mmoreka [IOK
1 K 1 1
0 OHTPOIbHAA padoTa 32 kype 6 kacca https://m.edso0.ru/7f414736
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 1



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

KoanuecTBo 4acoB

Ne HaunmeHoBaHMe pa3je/ioB U TeM DJIeKTpoHHbIe (LM (ppoBbIE)
n/n nmporpaMmMmabI B KOHTpOJ]LHLIe HpaKTI/I‘leCKI/Ie 06p330BaTeﬂbele peCypcChI
cero padoThI padoThI
[Ipocreiimme reomeTpudecKue
1 ¢Gurypsl 1 UX CBOICTBa. 4 bubnuorexa [JOK
H3mepenne reoMeTpuyecKux https://m.edsoo.ru/7f415e2e
BEJIMYUH
5 Yucna u BBIYUCIICHHUS. 4 bubmuoreka [JOK
Panyonanbubie yucia https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
3 TpeyromeHic 4 https://m.edsoo.ru/7f415e2e
bu6mmorexa [IOK
4 A 4
JIreOpANIECKHe BIpWKCHIS https://m.edso00.ru/7f415b90
bu6mmorexa [IOK
> ¥ PaBHEHIT H HEpaBeHCTBa 4 https://m.edso00.ru/7f415b90
6 [TapamiensHble npsiMBbIE, CyMMa 4 bubnnorexa [JOK
YIJIOB TPEYTOJIbHUKA https://m.edsoo.ru/7f415e2e
bu6mmorexa [IOK
7 K . D
OOPAHHATSL H rpagHicH. DyHKLH > https://m.eds00.ru/7f415b90
3 OKpy’>KHOCTb U KpYT. 5 1 bubnnoreka [JOK
['eomeTpuyeckre moCcTpoeHUs https://m.edsoo.ru/7f415e2e
OBHIEE KOJIMYECTBO YACOB 110 34 1

ITPOI'PAMME



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415b90
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8 KVIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
n/m | mporpaMmbl B KOHTPOJIbHBIE MpakTuyeckne | 00pasoBaTe/bHbIe
cero
' padoThI padoThI peCypchl
bubmuoreka [JOK
1 4 .K 2
ucia u Beiuucienus. Kpagpataele KopHU httos://m.edsoo.ru/7fA17af8
bubmuoreka [JOK
2 q &
CTRIPEXYTOARHIIH 3 https://m.edsoo.ru/7f415e2e
3 Uucna v Berunciienns. CTEeHb ¢ HeJIbIM 3 bubmuorexa [JOK
IIOKa3aTeneM https://m.edsoo.ru/7f417af8
Teopema daneca u TeopemMa o
4 MPOMOPIUOHATBHBIX OTPE3Kax, MOAOOHBIE 3 bubmorexa [JOK
poToptt P  1OA https://m.edsoo.ru/7f415e2e
TPEYroJbHUKU
5 Anrebpanueckue BhIpaKeHHUs. 3 bubnnorexka [JOK
KBanpatHblil TpéxuiieH https://m.edsoo.ru/7f417af8
[Tmomane. Haxoxnenne momanein
6 Tpe mOHLHHKOB u ff[Horo OJ'II)HI[I)IX ¢bur 3 bubmmorexa [OK
Peyr - P https://m.edsoo.ru/7f415e2e
[Tnomanu nonobHbIX puryp
7 AnreGpanyeckue BbIpaXeHHsI. 3 bubmuoreka [IOK
Anrebpanueckast 1po0b https://m.edsoo.ru/7f417af8
3 Teopema [Iudaropa n Hauana 5 bubnnoreka [JOK
TPUTOHOMETPUHU https://m.edsoo.ru/7f415e2e
9 YpaBHeHus u HepaBeHCTBA. KBagpaTHbie 3 bubnuorexa [JOK
ypaBHEHUs https://m.edsoo.ru/7f417af8
10 VYpaBHeHHs 1 HepaBeHCTBA. CHUCTEMBI 5 bubnmoreka [JOK

ypaBHEHUH

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



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f415e2e
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Vsl B OKpyKHOCTU. Bricanusie u

ONMCAHHBIE YEThIPEX YT OJIbHUKH. bubnmoreka [JOK
11 3
KacatenpHble k okpyxxkHOCTH. Kacanue https://m.edsoo.ru/7f415e2e
OKPYKHOCTEH
bubmuorexa [JOK
12 YpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 2 https://m.edsoo.ru/7f417af8
@Oyakuuu. OCHOBHBIE TOHATHS. YUCIOBBIE bu6mmoreka [IOK
13 2
byHKIIUN https://m.edsoo.ru/7f417af8
OBLIEE KOJIMYECTBO YACOB 11O 34

ITPOI'PAMME



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KJIACC

Kosaun4yectBo 4yacos DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposbie)
n/n NporpamMmmalI Beero KourpoabHbie | IlpakTnyeckue = 00pasoBaTe/bHbIE
paboTnI paboTnI pecypcebl
Yucna u Beluncienus. JleiicTBUTenbHbIE 3 bubnnoreka [IOK
yucia https://m.edso00.ru/7f419d08
Tpuronomerpus. Teopembl KOCUHYCOB U 3 Bbu6mmoteka [JOK
CUHYCOB. Penienue TpeyroibHUKOB https://m.edsoo.ru/7f41al2c
3 [IpeobOpaszoBanue mogodus. Merpuueckue 3 bubnuoreka [IOK
COOTHOUICHUS B OKPY’KHOCTH https://m.edsoo.ru/7f41al2c
" YpaBHEHUS U HEPABEHCTBA. Y PaBHEHUS C 2 bubmuoreka [JOK
OJIHOM MEPEMEHHOU https://m.edso00.ru/7f419d08
bubmuoreka [JOK
S Bexroper 2 https://m.edSO(])_.Iru/7f41a120
6. VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 3 bubmuoreka [JOK
ypaBHEHUH https://m.edso00.ru/7f419d08
7. | JlexapTOBBI KOOPAUHATHI Ha MIIOCKOCTH 3 Bubmmorexa [IOK
https://m.edsoo.ru/7f41al2c
8. | VYpaBHenwus u HepaBeHCcTBa. HepaBeHcTBa 3 E;f;;ﬁfg;?ﬁ}; £419408
[IpaBuibHBIE MHOTOYTOJIBHUKH. [[1Ha
9. | OKpPY)XHOCTH W IJIOIIAAb Kpyra. Beraucienue 3 Bubmmorexa [IOK
. https://m.edsoo.ru/7f41al2c
romaaen
bubnmoreka [JOK
10.] Oynicuun 3 https://m.edsog)_.[ru/7f419d08
11.) JIBWKeHHS TJIOCKOCTH 3 bubmuorexa [{OK



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f419d08
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https://m.edsoo.ru/7f41al2c

12.

YucaoBwie IOCICJ0BATCIbHOCTH

bub6nmmoreka [IOK
https://m.edsoo.ru/7f419d08

OBHIEE KOJIMYECTBO YACOB 110
ITPOI'PAMME

34
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