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HOACHUTEJBHASA 3AIINCKA

O01mas xapakTepucTuKa Kypca

Hacrosimas pabouasi mporpamMmma ydeOHOTO npeamera «MareMaTuka IIToC)
st 6-9 xaccoB pa3paboTaHa B COOTBETCTBUU € TpeOOBaHMSIMU (eaepaibHOTO
rOCy/IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa OCHOBHOT'O OOIIETr0 00pa30BaHuUs
(mamee — @I'OC OOO) w HanpaBleHa Ha OpraHu3alUlo  OOy4YEHHS
MaTEeMaTHYECKOMY COJACPKaHUIO, BEIXOAIIEMy 3a paMku DenepaibHON paboueit
nmporpaMmbel 1o yueOHOMY mpeamery «MartemaTuka» (0a30BBI  YPOBEHB)
OCHOBHOTO 0011ero oopaszoBanus (nanee — OPII), ¢ yueTroM HCOIB30BaHMS BUIOB
JEeSATEIbHOCTH 00YYaIOIIUXCsl, OTIIMYHBIX OT YPOUHBIX.

IIpu pazpabomxe Ilpoepammsl yuumwléanuco credyroujue OOKyMeHmbl:

— mucbMO MunucTepcerBa npocsenienust Poccuiickorn deneparuu oT 5 urons
2022 1. Ne TB-1290/03 «O HampaBi€HUHM METOJUYECKUX PEKOMEHJALUN» I10
OpraHU3allid BHEYPOUHOM JESITEIBHOCTH B paMKax peaiu3alid OOHOBJICHHBIX
dbenepanbHbIX TOCYJApPCTBEHHBIX O0OpPa30BATENIbHBIX CTAHAAPTOB HAYaJIbHOTO
OOIIEro U OCHOBHOT'O 00IIIETO 00pa30BaHus;

— pacniopspkenue [IpaBurensctBa Poccuiickoit deneparuu ot 19 Hos0ps 2024
r. Noe 3333-p «OO0 yTBEepkKIEHUU KOMIUIEKCHOTO TUIAHA MEPOIPHUSTUN 10
MOBBIIIIEHNIO KAYECTBA MAaTEMaTUYECKOTO U €CTECTBEHHO-HAYyYHOTO 00pa3oBaHUs
Ha niepuoa 10 2030 rogax.

AKTYyaJIbHOCTH Kypca

B ycnoBusix peanmzanuu Takol CTPATETMYECKOW 3a7ayu, KaK JTOCTHKEHUE
TEXHOJIOTUYECKOTO CYBEPEHHUTETA CTPAHBI, TIepe/I MaTEMAaTUHIECKUM 00pa30BaHuEM
B UHCII€ TJIABHBIX IIOCTABJICHBI CIICAYIOIIME LEIU: Pa3BUTUE TBOPUYECKUX U
HCCJIEIOBATENILCKUX CIIOCOOHOCTEN 00ydJarolmuxcsi, UX IMOJrOTOBKAa B IIpollecce
oOy4eHHsI MaTeMaTHKe K BBIOOpPY mpodeccuii, CBSI3aHHBIX C Pa3BUTUEM TOYHBIX H
€CTECTBEHHBIX HAYK M TEXHOJIOTMW. Kak BaXKHBIM KOJWYECTBECHHBIN IMOKA3aTEIb
MOBBIIIIEHUS UHTEPECAa K MATEeMATUKE BBIJICIISIETCSI POCT KOJUYECTBA BBIITYCKHUKOB,
BBIOMPAIOIINX HA TOCYAAPCTBEHHOW UTOTOBOM aTTeCTAI[MU YK3aMEH 110 MaTEMAaTHUKE
Ha TPO(HILHOM ypOBHE.

OcBoenue mpemnaraemoit IlporpamMmbl  crOCOOCTBYET TMOBBIINICHHIO Y
OOy4JaromMXcs YpPOBHS MOTHBAllMU K W3YYCHHUIO MATEMAaTUKH, K TMPOJOJHKEHHUIO
n3ydyeHuss marematuku B 10—-11 kimaccax. Kpome Toro, ocBoeHue mpemjiaraeMoro B
[Iporpamme coneprkaHusi MO3BOJISIET PACHIUPUTH KPYT pelllaeMbIX MaTeMaTHYECKUX
3aJlad 32 CYET BKJIIOYEHHUS TMpoOJIEeMHBIX, HECTaHAAPTHBIX 3a7ad, 3ajad
MIPUKIIAIHOTO XapaKTepa, BBIMOJHEHUS UCCIIEA0BATEILCKUX PadOT, B TOM YHUCIIE C
MEXKIIPEIMETHBIM COJICPKAHUEM, HW3YUYEHHUS] JOTMOJHUTEIbHBIX BOIPOCOB Kak
TEOPETUYECKOT0, TAK U MPAKTUYECKOTO XapaKkTepa.



[Ipenycmotpennbie [IporpaMmont BUAbl AEATENBHOCTA — WHIUBUIyaJbHAS U
rpynmnoBasi MPOEKTHass M MCCIENoBaTEeNbCKas AEATENbHOCTh — CHOCOOCTBYIOT
Pa3BUTHIO TO3HABATENbHBIX, PETYIATUBHBIX M KOMMYHUKATHBHBIX YMEHHMU
oOyuaronuxcs. [Iporpamma COOTBETCTBYeT WHJE€ PACUIMPEHUS] TPUKIIATHOM
HAIpPaBJIEHHOCTH Kypca MaTeMaTHKX Ha YPOBHE OCHOBHOTO OOIIero o0pa3oBaHUsl.
Peanuzaums Kypca crmocoOCTBYET BBISIBIEHUIO TaJaHTJIMBBIX W OJIapEHHBIX
oOyJaromuxcs, MoAEP>KKE UX TaJaHTOB U Pa3BUTHIO CIOCOOHOCTEH.

B 60ap1IMHCTBE TEM Kypca IPEANOIaraeTcs BbIIOJHEHNE UCCIIE0BATENbCKUX
pabot. YueOHOe wucclieloBaHME IO MaTreMaThke B 6-9 Kiaccax Mpearnojaraer
MOJIy4eHHe CyObEKTUBHO HOBOTO JJisi 00y4arONIerocsi pe3ysibTaTa U HalpaBjIeHO Ha
dbopMHpOBaHUE UCCIIEI0BATEILCKIX YMEHUM: BbIICNIEHHE TPOOIEMbl, OpTraHU3aIIMS
Y aHAJIU3 JaHHbBIX, BBIIBH)KEHHE TUIIOTE3bI, IPOBEPKA TMIOTE3bL, (HOPMYIUPOBAHUE
BBIBOJIOB U MPEACTABICHUE PE3YJIbTATOB HAa IPAMOTHOM MAaT€MAaTHYECKOM SI3BIKE.
[Iporpamma mosket ObITh BOCTpeOOBaHa 00YyYAIOIIMMUCS, KOTOPbIE UMEIOT HHTEPEC
K U3yYEHHUIO MaTEMaTHKU.

eanb 4 32124 Kypca

Peanuszanus y4eOHOIl JEATENbHOCTH SIBJISETCS HEOTHEMJIEMOM YacThIO
oOpa3oBaTeNpHOr0 Ipolecca, oOecnedyrBass B TOM 4YHCIE BO3MOXKHOCTb
(bopmupoBaHus 00pa30BaTEIbHBIX MPOTPAMM PaA3JIMYHOTO YPOBHS CIIOXKHOCTH H
HaIPaBJIEHHOCTH C Y4Y€TOM OO0pa30oBaTEIbHBIX NOTPEOHOCTEH M CHOCOOHOCTEM
oOy4Jaronmxcs, BKI0Yas OJapeHHbIX ACTEH.

ens IIporpammbl — oOecneyuTh HWHAUBHUIyaIbHbIE MOTPEOHOCTH
oOyyarolmuxcs B M3YYEHUHM COJIEp)KaHUS MaTeMAaTHUKH, BBIXOJAILIETO 3a pPaMKH
IporpaMMbl 0a30BOTO YPOBHSL.

3amauu Kypca:

1. IloBblieHHME YPOBHS MaTeMaTUYECKOM MOATOTOBKM OOyYarouIuxcs,
pa3BUTHE YCTOMYMBOrO HHTEpECa K yueOHOMY npeaMery «MareMaTukay.

2. Pa3BuTHe TBOPYECKHUX CIOCOOHOCTEH, MPOCTPAHCTBEHHOTO BOOOpaKeHUS,
TEOPETUYECKOTO0 MBIIUICHUS U MAaTEeMaTHUYE€CKOM MHTYMIIMH, YMEHUN pacCyXIaTh
JIOTUYECKH U aHAJIU3UPOBATH CUTYALIMH.

3. YrinyOnenue u 3aKperuieHre 0a30BbIX 3HaAHUH, (POPMUPOBAHNE YCTOMYUBBIX
HAaBBIKOB PELICHUS HECTaHJAPTHBIX W  OJIMMIIMAJHBIX 33Ja4, OCBOCHHE
HECTaHJAPTHBIX IMOJX0J0B U OPUTHHAIBHBIX PELICHUMN.

4. O3HakOMJICHHME C JOTNOJHUTEIbHBIMU  pa3zieiaMd  MaTEMaTHKH,
BBIXOJISIIIIMMU 32 paMKH 0a30BOT0 Kypca.

5. Bocriuranue caMOCTOATEIBHOCTH, HACTOMYMBOCTH U OPTAHU30BAHHOCTHU B
XOJI€ PEILIECHHUSI CIIOKHBIX 3a7a4.



6. Pa3BuTHEe HaBBIKOB KOMaHJHOH padOThI, APYKECKOIO COMEPHUYECTBA H
3I0pOBOM KOHKYPEHIIUU CPEJId CBEPCTHUKOB.

7. lloarotoBka oOy4aromUXCsi K YYacTUIO B IIKOJIbHBIX, PallOHHBIX,
TOPOJICKUX, PETHOHAIbHBIX, BCEPOCCHUMCKUX OJMMIHNAAAX, KOHKypcax u
COpPEBHOBAHMSX IO MAaTEMATHUKE.

8. IloBbllieHHE ypOBHS TPAMOTHOCTH B  OOJIACTH  HCIIOJIb30BAHMS
«MaTEMaTUYECKUX TMAaKETOB», OOECIEUMBAIONINX aBTOMATH3AIMIO IPOIECCOB
MOWCKa, aHanmm3a, o0paboOTKM, co3maHus, mepenadu, QGopMaau3zanuu (B BHJC
CTaTUYECKUX M JUHAMUYECKUX TpadUKOB, JUArpaMM W MPOYUX BU3YyaJTU3ALMM
pe3yibTaTOB aHAJIN3a U MaTEMAaTUYECKUX 3aKOHOMEPHOCTEHN) B IIpoliecce y4eOHoM
NESATEIbHOCTH MPU U3YYCHUN MaTEeMaTHKHU.

9. Pa3BuTHE TBOpPUYECKUX CIIOCOOHOCTEN, TEOPETUYECKOIO MBIIUICHUS Ha
OCHOBE HCIOJIb30BaHUA HU(PPOBBIX HHCTPYMEHTOB (B TOM YHCIIE «MATEMATUYECKUX
MAKETOB») B 00JaCTU MOJCIMPOBAHNSA, UMUTAIIMU U UHTEPIPETAIINH a0CTPaKTHBIX
MaTE€MaTUYECKUX OOBEKTOB M 00pa30B B BUJE PA3IMYHBIX BU3yaIH3alul (B TOM
quclie MPOCTPAHCTBEHHBIX 00bekTOB). [Iporpamma paszpabotaHa ¢ y4yeToM
pexomeHaauuit ¢peaepanbHON pabouell mporpaMmsl BociuTanus. B yactHocTH, oHa
YUUTBHIBAET  IICUXOJIOTO-NIEJarorMueckue  OCOOEHHOCTH  COOTBETCTBYIOIIEH
BO3pPACTHOM KaTEropuu 00y4aronIuxcsl.

Taxum obpazom, peanuzayus Ilpoepammul  coodeticmeyem NOLYYEHUIO
Cneoyrouwux pe3yibmamos:

— JTOCTUKEHUE oOy4Jarommucs TUTAHUPYEMBIX JMYHOCTHBIX,
METanpeIMETHBIX M MPEJAMETHBIX pPE3yJbTaToOB, B T. Y. COOTBETCTBYIOIIHUX
yIIyOJI€HHOMY YPOBHIO U3YYEHHS] MATEMATUKH;

— pa3BUTHE JIMYHOCTU O0yUaroumxcs, GOPMUPOBAHUIO U YJIOBJIETBOPEHUIO UX
COLIMAJIbHO 3HAYMMBIX UHTEPECOB U MOTPEOHOCTEN;

— caMopeaiu3ans OO0ydYarolUMXCsi 4Yepe3 ydyacThe BO BHEYPOUHOMU
NeSATETbHOCTH.

MecTo Kypca B 00pa3oBareIbHOM Ipoiecce

Bo ®I'OC OOO pnsa o6si3aTeabHOTO OOY4YEHUs YTBEPKIEHBI JIBA YPOBHS
OCBOCHHMSI pabOYMX MPOTpaMM 0 MaTeMaTuKe: 0a30BbIN U yrayOJeHHbIN, HAUYMHAS
c 7 xnacca. ConepkaHue MporpaMMmbl MO MarteMaTtuke (yriayOJeHHBIM YPOBEHB)
HAIpaBJIEHO Ha YIOBJETBOPEHHE TMOBBIIIEHHBIX 3allPOCOB  OOYyYaromMXxcs,
CTpeMsIuxcsa K OoJjiee TIyOOKOMY OCBOCHHIO MPEAMETHBIX PpPe3yJbTaTOB.
[Iporpamma Kkypca y4eOHOW aesTelbHOCTH «MareMaTtuka+» HalpaBieHa Ha
pacuIMpeHre 3HaHui 00y4aroluXCcs 0 MaTEMAaTHKE JJIs KJIacCOB C 00A3aTEIbHBIM
0a30BbIM YPOBHEM OOYUYEHHSI MAaTEMaTHUKE.



TemaTnyeckoe IUIAaHHPOBAaHWE B MporpaMMme Kypca «MaremaTtukaty»
COCTaBJIEHO TaK, YTO pACHPENEICHUE COAECPKATENbHBIX pAa3JeIOB B HEM
CUHXPOHU3UPOBAHO C 0053aTeNbHOI Mporpammoit 6a30Boro ypoBHs. Peanuzanms
coJiepKaHus npearaercs B (popMax, OTIIMYHBIX OT ypouHbIX. ClieayeT OTMETUTD,
YTO JAHHBIM KypC B OCHOBHOW IIKOJIE BHICTPAUBAETCA HE TOJIBKO HA PACIIUPEHUU
MaTEeMaTHYECKOTO COJIep:KaHusl 0a30BOr0 YpOBHS, HO M HA TOBBIIICHUH YPOBHS
CJIO’)KHOCTH 3aJa4, PEJIaracMbIX I PELICHUS.

Pabouas nporpamma kypca «MaTtemaTuka+y» npeaHazHaueHa i pealn3aiuu
B 6—9 kjaccax M HalpaBlIeHa Ha JOCTHKEHHE OOYYaroIIMMMCS IUIAHUPYEMBIX
pe3yabTaroB. IlocnenoBaTenbHOCTS H3YUYEHUSI TEM Kypca COBIAAAET MO0 BPEMEHH C
U3y4YeHUEM Kypca MaTeMaTUKHU (aJIreOpbl ¥ TeOMETPHUH ) OCHOBHOM HIKOJIBI 6a30BOTO
YPOBHsI, BCE TEMbI IO BO3MOXHOCTH CHHXPOHU3HPOBAHBI C 0a30BBIM KypcOM
MaTE€MaTUKU MO KjaccaM. Tembl Mo airedpe W TeOMETPUU YEpEeyIOTCs, UTO
MO3BOJISIET MAaKCUMaJIbHO NPUOIU3UTh MX MO BPEMEHU H3YYEHUS K OCBOEHUIO
0a30BOro Kypca.

[Tpu peanuzanuu [Iporpammsl nepBas 3ajaua y4uTeNss COCTOUT B TOM, YTOOBI
CO3/1aTh HEOOXOJMMBIE YCIOBHUS [UIsl IPUOOpETEHUs W pa3BUTHUA YMEHUH,
CBSI3aHHBIX C MPOBEJICHUEM HMCCIICJOBAHUI HA MAaTEMAaTUYECKOM cojepxkaHuu. s
penieHus 3Tou 3a1ayu B [Iporpamme 0003Ha4€HO MECTO M CPOPMYIUPOBAHBI TEMBI
JUTSl IPOBEJICHUS UCCIEN0BATENBCKUX PadoOT.

Bropas 3amava yuwrens mo peammszanuu lIporpammbel  cBsi3aHa C
BO3MOYKHOCTBIO CO3/1aTh YCJIOBUA 711 0OpaOOTKHU M MpEACTaBICHUsI MH(DOpMaAUU
HAYYHOTO CoJep>KaHus (B TOM YHCJIE C UCIIOJIb30BAHUEM LIU(PPOBBIX HHCTPYMEHTOB)
IIPY OpraHU3alUU UHAWBUAYAIBbHOW U TPYIIIIOBON IPOEKTHOU AEATEIHHOCTH.

Jis  ycmemHoW — peanu3aldd  CIIEHAPUEB  IIPOCKTOB  PEKOMEHIYETCS
UCIIOJIb30BaTh IE€PCOHAIbHBIE KOMIIBIOTEPHl C YCTAHOBJICHHBIMH O(DHCHBIMU
porpaMmamMu U J0CTynoM K cetd MHTepHeT (Kak MUHUMYM OJIMH KOMIIbIOTEP IS
KQ)KJIOM rpymbl).

@opMbI  AEATENBHOCTH OOYYAIOMIMXCS MPEelyCMaTpPUBAIOT aKTUBHOCTb H
CaMOCTOSITENIbHOCTh, ~COYETAlOT WHIUBUAYAJIbHYIO M TPYIIOBYIO pabory,
OTJIMYAIOTCA OT YPOUHBIX O0JI€€ IUPOKUM HCIIOJIb30BAHUEM UCCIIEIOBATENIbCKON U
INPOEKTHOM  JESATENIBHOCTH, PEHIEHWEM  HECTaHJapTHBIX 3aJad  ©  Jp.
CTpyKTypHUpOBaHUE TEMATHYECKOrO IJIaHUPOBaHMS B [Iporpamme cOOTBETCTBYET
NOPSIJIKY U3YUEHHUSI Pa3/IeioB U TEM alre0pbl U TeOMETPUU B OCHOBHOM IIKOJIE I TEM
caMbIM 00eCrieYrBaET MPEEMCTBEHHOCTh YPOUHON M BHEYPOUHOU JIEATEITbHOCTH.

Peanuzauus Ilporpammbl mpennonaraer co4yeTaHUE pas3aU4HbIX (Hopm
IpyNmoBoil paboThl (IUCKYCCHs; MAaTEeMAaTUYECKOE COPEBHOBAHUE; IMPAKTHUKYM;
BBIOOD TEMBI IIPOEKTA, IJITAHUPOBaHUE paboT, pacnpeieseHue posiei, B3aUMOOIICHKa



MPU BBIIIOJHEHUU TPYNIOBBIX MPOEKTOB M HCCIEIOBAHWI) M WHIUBHIYaIbHOU
paboThl (BBINOJIHEHWE WHAMBUAYAJBLHOTO HCCIEAOBaHUS, B TOM YHCIE C
UCIIOJIb30BaHUEM U(POBBIX MUHCTPYMEHTOB; MPOBEJEHHUE YCTHOTO OOOCHOBAHUS
IIpU PEUIEHUM HECTAaHAAPTHBIX 3a/Jad, 3a7ad MNOBBIIIEHHOTO YPOBHS CIIOKHOCTH;
MOCTPOCHUE MATEMATUYECKUX MOJIENEeH, HUX UCCIEAOBaHUE;, HHTEPHpETAIUs
MOJYYEHHBIX PE3YJIbTATOB TMPHU PEIICHUH 33Jad C MEXKIOPEAMETHBIM U
MPAKTUYECKUM COJCP’)KaHUEM; TIOWCK, WHTEpIpeTaIs, NpeoOdpa3oBaHuEe U
MPUMEHEHUE MaTeMaTHIeCKOW WH(OPMAITUH; CAMOCTOSATEILHOE OTKPBITHE HOBOTO
MareMatuyeckoro ¢akra). Hcmonp3oBanue Takux (opm paboOThl MOMOraer
pa3BuBaTh y OOYYalOIIUXCS, C OJHOM CTOPOHBI, HABBIKM BOCIPHUSATHS HOBOU
uH(poOpMaIUU TpU pa3IMyHBIX (QopMax ee Mojadyv, a C JPYrod CTOPOHBI —
aKTUBHOCTb, CAMOCTOSITEIBHOCTh M CIOCOOHOCTh K TBOpUecTBY. (OCBOEHHE
[IporpamMmbl T1OTKHO JOMOJHSATH U pa3BUBATh 3HAHUA U YMEHHSI 00Yy4arOIIUXCS B
00J1aCTH MaTeMaTHUKH, OPUEHTUPOBATh X HAa 00yUEeHHUE B CPEHEN LIKOJIE B KJIACCAX,
MpeaycMaTPUBAIONIUX OCBOECHHE MaTEMaTHUKW Ha YriayOJIeHHOM YypOBHE, B
YaCTHOCTU TEXHOJOTUYECKOTO MpOoduiisi, a TakKe CIIOCOOCTBOBATH COIUATIBLHOMY
(bOpMHUPOBAHUIO IMYHOCTH 00YUAIOIIIUXCSI.

[Iporpamma kypca paccuntana Ha 102 wnm 136 yacoB B Te€ueHUE TpeX JET
oOyuenusi B 6-9 kiaccax Npu MNPOBEACHUM 3aHATUM OAMH pa3 B HeJento mo 1
aKaJEMUYECKOMY 4Yacy Ka)KJI0€ WM pa3 B JBE HEIEIM MO 2 aKaJeMUYECKHX yaca
kaxgoe. LlenecooOpa3HbIM SBIsIETCSA YEPEIOBAHUE TEM 3aHATHI ¢ anreOpanyecKum
U TEOMETPUYECKUM COJICPKAHUEM.

B 3aBuCHMMOCTM OT KOHKPETHBIX YCIOBUM peanuzanuu [IporpamMmmel u
KOJIMYECTBa 00y4aromuxcs A0MycKaeTcss (popMUpoBaHUE TPYIIN U3 00YUAIOIIUXCS
pa3HbBIX KJIAacCOB B Mpenenax ofHoM mapamwienu. lIporpamma MoOKeT
peaNn30BBIBATLCS 00pA30BATENIbHON OpraHU3alMe CaMOCTOSITEIbHO JHMOO Ha
OCHOBE B3aUMOJIEHCTBUS C JAPYTUMU OpPTraHU3alMsIMHU, OCYIIECTBISIOMIUMU
00pa3oBaTEIbHYIO JIESITEIHHOCTD.

[To ycMOTpEeHHIO yUUTENsI HEKOTOPhIC 3aHSATHUSI MOTYT OBITh MCKJIFOUEHBI WIIU
3aMeHeHbl. Pekomenayercs BKIOUUTh B [IporpamMy pernoHabHbIMA KOMIIOHEHT:
DKCKYpPCUU Ha MPEANpUSATHS, B PETHOHAIBHBIE MY3€H, BY3bl TEXHUYECKOU
HAIPaBJICHHOCTU IS TIOBBIINICHHUS HMHTEpeca OOydYaIIMIMXCS K MPAKTUYECKOMY
U3YYEHUIO TPOQECCuil, CBA3aHHBIX C MATEMaTHUKOM.



COAEPXKAHHUE KYPCA «MATEMATHUKA niroc»

6 KJIACC
Jle1uMoCThb YuceJl

Henurenu u kpatHsie. [Ipusnaku genumoctu Ha 2, 5, 10, 3 u 9. IIpocTeie u
cocTaBHbIe yucia. Pa3noxenue yucia Ha MpoCcThie MHOKUTENH (00111ee
3HAKOMCTBO, 0€3 TpeOOBaHMS 00513aTEILHOTO BIAJCHUS aJITOPUTMOM).
HawnGonpmmuit o6muit nenmurens (HOJl) nu nanmenbiee obmee kpataoe (HOK)
— 0030pHO, ¢ yIPOIIEHHBIMU 33JaHUSIMHU.

CioxxeHne U BbIUNTAHHE I[poﬁeﬁ C Pa3HBIMHA 3HAMCHATEJISIMHU

OcHoBHOE cBOMCTBO podu. CokpaleHue aApoodeit (Ha OCHOBE MPOCTEHIIINX
npumepoB). [IpuBenenue npodeii k oOiemMy 3HaMeHartento (moaoopom, 6e3
CJIOKHBIX BbIumciieHui ). CpaBHeHue npoOeit. CloxeHne U BElauTanue apooei ¢
pa3HbIME 3HaMeHaTe M. CII0KCHHE U BEIYUTAHUE CMEIIAHHBIX Yrcel (TPOCThIC
ciIydau).

YMHO:KeHHe U JlejieHne 00bIKHOBEHHBIX Apoleii

YMHoxenue apooeit. Haxoxnenue apoou ot uncna. Bzaumuo oopaTHbie
yucna. Jlenenue apooOeit (Ha 1eaoe 4uciio u npoctsie 1podu). Haxoxaenue uncna
10 €ro JpoOu.

OTHOLIEHNS U TPONOPUNH

Otnomenus. [Iponopiuu. OcHOBHOE CBOMCTBO Mponopuiny. Pemenue 3agau
C TIOMOIIIbIO0 Tponopiuil (mpocteime). [Ipsimast u 06paTHas MPONOPIMOHATBHBIC
3aBUCUMOCTH (Ha ypOBHE y3HaBaHus1). Macimital. J[muHa OKpYKHOCTH | TLTOIIA b
Kpyra — ¢GopMyJibl JaI0TCH KAK CIPABOYHbINH MaTepuaJ, o0s3aTeIbHOE
3ayuuBaHue He Tpedyercs. [lap.

IMogokuTENBLHBIE U OoTpHIATECJIbHBIC YHUC/IA

Koopaunartnas npsimas. [IpotuBomnonoxusie yncina. Moayie yncia.
CpaBHeHME yuCel.

)IEVICTBHH C MOJIOKUTECJIBbHBIMHA M OTPUIIATECJIBbHBIMHA YUC/IAMHA

CroxeHue ynces ¢ MOMOIIbI0 KOOPJMHATHOU npsaMoid. CiokeHue
OTPULIATENIBLHBIX YHUCEI U YUCEN C pa3HbIMU 3HaKaMH. Beluutanue. Y MHOKEHUE U
JIeJICHHUE TTOJI0KUTEIBHBIX U OTPUIIATEIBHBIX YUCeN (0a30BbIi YPOBEHB ).

Pemienne ypaBHeHHH



Packpritue ckobok (mpoctsie cinydan). Koaddumment. [lonodnsie
cnaraembie. Pernenue ypaBHeHH (CBeAeHHE K MPOCTEUIIIUM JIMHEHHBIM
YPaBHCHUSIM).

KoopauHaTsl Ha IJIOCKOCTH
Koopaunarthast miockocTs. [locTpoeHne Touek mo KoopJauHaTam u
oTpeJieSIeHHe KOOPJIMHAT TOYEK (HaBBIK OTpaOaThIBACTCS HAa HATJISITHOM YPOBHE).
7 KJIACC

JieMeHThI ucTopur. O01mMe NOHATHA reoMeTpur. OCHOBHBIE (PUTYPBI

Hctopusi BO3HUKHOBEHUs W pa3BuTus reomerpuu. [loHsTHS: akcuoma,
TEOpEMa, CBOMCTBO, MPU3HAK, JOKA3aTEIbCTBO, onpenesneHne. NHCTpyMEHTsI I
U3MEPEHUNM U TNOCTPOEHUN. B3anMHOE pacmnoyio)KeHUe TOYEK Ha MIPSMOU.
N3mepenue JUIMHBL  OTPE3Ka, PACCTOSHUME MEXAY TOuykaMu. BzaumHoe
pacnosio)keHue nOpsaMbIX. Jlomanas. Bupasl siomaHbiX.  JluMHa  JIOMaHOM.
MmuoroyronsHuku. Ilepumerp wMHOrOyrosbHuka. lIoHATHE O BBIIYKIBIX H
HEBBINYKJIBIX MHOTOYTOJIBHUKAX.

Yucaa u BprunciaeHus. Jleanumocrs

[Tpu3Haku genumoctu: (GOPMYIMPOBKA M JTOKA3aTeNbCTBO. Perienue 3amay
MOBBILICHHOM  CJIOXXHOCTH Ha JIEJIUMMOCTb. PelleHue CrKETHBIX — 3aJad
apu(PMETUIECKUM METOIOM.

AaredpanvyecKue BbIPpAKEHUSA

CrerneHd, MHOTOWIEHBI, TMpeoOpa3oBaHUE MHOTOWICHOB, JEUCTBUS C
MHOro4wieHamMu. MHOTo4JIeH cTaHmapTHOro Buja. CreneHb MHorouseHa. KopHu
MHOrousieHa. HaxokneHue KoOpHEHM MHOrowieHa. J[oka3aTenbCTBO TOXKIECTB.
Pa3Hble NOAXOIbI K 10KA3aTEIBCTBY TOXKIECTB.

Tpeyroabuuxku. IIpu3Haku paBeHCTBAa TPEYTr0JIbHUKOB

TpeyronbHuku. PaBHbIC TPEyrOABHUKA B TEOMETPUUECKUX KOHPUTYpAIUSX.
[Ipu3Haku paBEeHCTBA TPEYrOJIbHUKOB. lIpu3Haku paBeHCTBA MPSIMOYTOJIBHBIX
TPEyroJbHUKOB. [IepneHIuKynsap 1 HaKJIOHHAS.

YpaBHeHHs U CHCTEMBbI YPaBHECHUM

JIuHeliHble ypaBHEHUS U UX CUCTEMBI. OnpeIeIeHre YUCia KOPHEN IMHEWUHOTO
ypaBHEHUs. PellieHrne TMHENHBIX YPABHEHUN, COIEPKAIINX 3HAK MOy, Perenue
JIMHEMHBIX YPABHEHUHM C MapamMeTrpamu. PelieHue cucTteM JIMHEWHBIX YpPaBHEHUU
pPa3HbIMHA METOJAMH.

OceBasi cummMeTpus

@urypsl ¢ oceBor cummerpueit. [IpuMepsl cCMMMETpUN B OKPYKArOIIEM MUPE.

MHOroyroJibHUKM U reOMeTpUYeCKue HEPABEHCTBA



CymMMa BHYTPEHHHX YIJIOB MHOTOYTOJIbHUKA M BHEIIHHUX YIJIOB BBIIYKJIOIO
MHOTOyroibHuKa. COOTHOLIEHUS MEXAYy CTOPOHAMM U YIVIAMH TPEYrOJIbHUKA.
HepaseHcTBo TpeyronbsHuka. HepaBeHCTBO 0 JuyiHe joMaHoi. HepaBeHCTBO Mexny
NEPHEHANKYJIIPOM M HAKJIOHHOM. PacCTOsTHUE OT TOYKH 10 IPSIMOM.

DOyHKIUU

[Touck oOmacTu ompeAeneHuss HW MHOXKECTBAa 3HAUYCHUH  (PYHKIIHH.
Hcnonp30Banue pa3auuHbIX cioco00B 3a1anus GyHKIun. Microas3oBanne CBONCTB
byHKIMI A5 aHanu3a TpaUKOB peaNbHBIX 3aBUCHUMOCTEH (HyiaM (YHKIIWH,
IPOMEXYTKH 3HAKOIIOCTOSIHCTBA (DYHKIIUH, TPOMEKYTKH BO3paCTaHUs U yObIBaHUS
dbyHKIMK, HauOoIbIlIee U HaMMeHbllee 3HaueHus: GyHkiuun). I'paduku, KycouHo-
3aJJaHHbIEe (DYHKIUU.

I'eomeTpHYeckue MecTa TOYEK

B3anmHO€ pacnosioxkeHne OKpyKHOCTH U TpsAMOU. [I[pumepsl reoMeTpruIeCKux
MECT TOYEK Ha IUIOCKOCTU. METOI T€OMETPUYECKHMX MECT TOYEK IPHU PELICHUU
F€OMETPUYECKUX 3a7a4.

8 KUIACC

Yucaa v BBIYMCICHUA

KBazapatHbIil KOpeHb. BeInojIHEHNE onepanuii ¢ UppalMOHAIBHBIMU YU CIaMU.

AJuiredOpanyecKue BbIPpAKEHUA

Jpo6Ho-panmoHanbHble BeipaxeHus. CTeneHu. BoinoiHeHrne TOX1eCTBEHHBIX
npeoOpa3oBaHul pallMOHAIBHBIX BBIPAXKEHUM.

LenTpaabHasi cuMMeTpuUs

QopMyIMpOBKa ONPENEIICHUs W J0KA3aTEIbCTBO CBOMCTB LIEHTPAJIbHO-
CUMMETPUYHBIX (uryp. [lenenre orpe3ka Ha paBHbIE YaCTH C IOMOILBIO LUPKYJIS U
muHeliku. VccnemoBarenbckass paboTa: CBONCTBA IEHTPATbHO-CUMMETPUYHBIX
buryp.

Ilpoexm: neHTpanbHasi CHMMETPHUS B OKPYKAIOIIEM MHUPE.

YeTbIpéxyroJibHUKH

[lapannenorpamm, ero mnpu3HaKu U cBoicTBa. IIpAMOyroiabHUK, poMoO,
KBaJIpaT, UX TMPU3HAKU W cBoWcTBa. Tpamnernus. PaBHOOenpeHHas Tpamerusi, e
CBOMCTBA W IpU3HaKu. CpeaHss JIMHUS TPEYTOJbHUKA U CPEIHSS JIMHUS TPANCLu.
CBolicTBa U MPU3HAKU CIEUUATBHBIX BUJIOB YETHIPEXYTOJIbHUKOB

Hccneoosamenvckas paboma: 3HaKOMbIE U HE3HAKOMbIE YETHIPEXYTOJIBHUKH.

YpaBHeHHs U HEPABEHCTBA

Ornpenenenue paBHOCUIIbHBIX YpaBHEHUU. [[puMeHeHne CBOMCTB ypaBHEHHI
C OHOM mnepeMeHHOW. OmnpeneneHrne KOJIWYECTBA JIEMCTBUTEIBHBIX KOPHEH
KBaJIpaTHOTO  ypaBHEHUsA. PemieHue  ApoOHO-pallMOHAIBHBIX  YPAaBHEHMI,
CBOJSIIIIMXCS K JINHEWHBIM WJIM K KBaJIpaTHBIM YPAaBHEHMSIM, UCITOJIB30BAHNUE METO1A



3aMEHbl TIEpeMEHHOU. PelieHne TEKCTOBBIX 3alay aareOpamdeckuM CIocoOoM:
HEPEXO0]] OT CIOBECHON (POPMYJIUPOBKH YCIOBUS 337a4Uu K anreOpanueckoi Moaenn
IIyTEM COCTAaBJICHUSA YPaBHEHHs;, PEIICHHE COCTABICHHOIO  ypaBHECHMUS;
UHTEpIIpeTalus pe3yibrara. ['paduueckas MHTEpHpeTalus YpaBHEHHH C JBYMs
NEPEMEHHBIMH.

Pemenne cucteM ypaBHEHHH, B KOTOPBIX OJHO M3 YPaBHEHHUHN HE SIBISACTCS
auHeWHbIM. ['paduueckas wuHTEprpeTanysi peHIeHWs YypaBHEHUS C JByMs
NEPEMEHHBIMU M CHUCTEM YpaBHEHH ¢ JByMs MNEpEeMEHHbIMU. Pemenue
HEJIMHENHBIX HEPAaBEHCTB U UX CUCTEM. PenieHue HEpaBeHCTB, COAEpIKAIIMUX 3HAK
mMonyiisa. M300paxkeHne penieHus HEpaBeHCTBA C OJHOM NEPEMEHHONM M CUCTEMBbI
HEPaBEHCTB HA KOOPAMHATHOW MPSMOM, 3alIMCh PELICHUS C IIOMOLIBIO CUMBOJIOB.
HepaBeHcTBO ¢ AByMsl MepeMEHHbIMU. ['paduyeckuil METOJl pPELIEHUs CUCTEM
HEPaBEHCTB C ABYMS IEPEMEHHBIMH.

Hccneoosamenvckas paboma: paBHOCWIBHOCTD U CJIEJICTBHE.

Hccneoosamenvckas paboma: rpaduyeckas HMHTEPIpPETAlUs YpPaBHEHUU C
JBYMS IEPEMEHHBIMM.

Uccneoosamenvckas paboma: TtpadUyecKuii METOJ PEIICHHUS CHCTEM
HEPAaBEHCTB C JBYMS IIEPEMEHHBIMH.

IIpeoOpa3oBanue nmoaooust

[IpeoOpazoBanue nogodus u nogo0HbIe Gurypsl. COOTHOLIEHUS B TOJTOOHBIX
¢durypax.

HUccnedosamenvckas paboma: uto Takoe ppaxran?

Jloka3aTe/ibCTBA HEPABEHCTB

OneHka 3HaYeHUs BBIPAKEHUS C UCIIOJIb30BaHUEM HepaBeHCTB. [IpuMmeHnenue
CBOICTB HEPAaBEHCTB B XOJ€ pemeHus 3anady. OnpeneraeHue paBHOCHIIBHBIX
HepaBeHCTB. Jl0Ka3aTeabCTBO HEPABEHCTB. PellleHne TEKCTOBBIX 3a7a4 C IIOMOIIBIO
JIMHEWHBIX HEPABEHCTB C OJTHOU MEPEMEHHOM.

HUccnedosamenvckas paboma: TMHEHOE HEPABEHCTBO C OJHOM MEPEMEHHOM ¢
napameTpOM.

IIpsiMoyroJibHbIE TPEYTOJ1bHUKH

Teopema [ludaropa n e€ npuMeHeHUe NMpU PEIICHUH MPAaKTUYECKUX 3ajad.
JloKa3aTrenbCcTBO COOTHOLIEHUH MEXAY IPONOPLUUOHAIBHBIMH OTpE3KamMu B
PSAMOYTOJIBHOM TPEYTOJIbHUKE (BBICOTA, MPOBEAEHHAS U3 BEPIIMHBI IPSMOI0 YIJia;
METpUYECKUE COOTHOUIeHUs). IlpuMeHeHue COOTHOIIEHMH NpU peUuIeHUuU
reOMETPUYECKUX  3ajady. [puroHomerpuueckue (GyHKIUM OCTPOro  yria
NPSIMOYTOJIBHOTO TPEYroJibHUKA (CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC). 3HAUCHUS
TpuroHomerpuueckux Qynkuit ais yraoB 30°, 45°, 60°. Pemenne 3amad ¢
UCIIOJIb30BaHUEM TPUTOHOMETPUUECKUX (DYHKIIUH.



Ipaxmuxym: pelieHne NpakTUKO-OpUEHTUPOBAHHBIX 3aa4.

Mamemamuyeckoe copesnosanue: pelieHUe 3a/1a4 pa3HbIMU METO/IaMHU.

DOyHKIMHA

[Touck oGmactu ompeneneHHUs M MHOXECTBa 3HaueHWM (yHkimu. I'padux
¢bynkun k/x. @ynknus Buaa (ax + b)/(cx + d).

Yuciia M BLIYMCIEHUS: 1€TUMOCTD

dopmyaHpoBKa OMpENeiIeHHUs AETUMOCTH HAIeNno, YHCE, CPABHUMBIX IIO
JaHHOMY MOJyJI0. BpIMonHeHWe [eneHus ¢ OcTaTKoM. Jloka3aTtenbCTBO U
pYMEHEHHE CBOWCTB CpaBHEHMU MO MOAy0. HaxokaeHre ocTaTKOB CyMMBI U
POM3BEACHUS TI0 JAHHOMY MOJYIIIO.

9 kJace

MHoOro4/jieHbl, NOJTMHOMHAJIbHbIE AJITe0pandeCKue YPABHEHUS] H MX CHCTEMbI
Mmuorounensl. Teopema be3y. Kopau mHOTOUNIEHOB. TeopemMbl 0 palimoOHaIbHBIX
KOPHSIX MHOTOUYJIEHOB C LIEJIBIMU KO3 (DULIMEHTAMH.

[TonmMHOMUANBHBIE YpaBHEHHUS BBICIIUX CTEIEHEW. [lIoHMKeHNE CTeneHn 3aMEHOI

U Pa3JI0KEHUEM.

CuMmMmeTpryeckne, KOCOCUMMETPUYECKHE U BO3BPATHBIE MHOTOWIEHBI U
ypaBHEHHUS.

JpoGHo-panmoHanbHble anredpandeckue ypapHeHus. OOIas cxema pereHus.

MeToz 3aMeHbI IPU pelIeHNnU APOOHO-PAIMOHATIBHBIX YPaBHEHU.

VYpaBHEHHUS ¢ HECKOJIBKUMU MEPEMEHHBIMU. PalilnoHanbHbIE YPABHEHUS C ABYMSI
nepeMeHHbIMU. OCHOBHBIE METO/IBI UX PELIEHUS: METOJI OLIEHKH, METO/
Pa30KEHNSI HA MHOXKUTEIH.

PanuonasnbHble ajiredpanyeckue CUCTEMBbI.

PaBHOCUIIBbHBIE TMHEITHBIE TPeoOpa3oBaHus cucTeM. OJHOPOIHBIE CUCTEMBI
ypaBHEHUH C ABYMsI IEPEMEHHBIMU. 3aMeHa IEPEMEHHBIX B CUCTEMAX YpPaBHEHUHU.
CummeTpruyecKkre BbIpaKeHHs OT JBYX nepeMeHHbIX. Cuctembl Bueta u
CUMMETPUYECKUE CUCTEMBI C JBYMS IEPEMEHHBIMH.

3ama4um Ha cocTaB/IeHUe YPaBHEHUI



3anaun Ha ABMKEeHUE. B aToM nmaparpade paccMaTpuBaroTcs 3aja41 Ha IBHXKEHUE
10 KpYTy, JBUKEHHUE IO PEKE, CI0KHOE ABUKEHUE.

3anaun Ha padoTy. B aTOM naparpade Gospiioe BHUMaHUE yAEIseTCs 3aauaM Ha
COBMECTHYIO paloTy.

3anaun Ha 00BEMHBIE AOIU U HA KOHIIEHTPAIUIO BEIIECTBA.

3aa4yM Ha CI0XKHbIE IPOLEHTHI. B 3TOM maparpade paccMaTpuBaroTcs 3a71a4u ¢
YKOHOMHUYECKUM COJICPKAHUEM, ONITUMHU3ALMOHHBIE 3aJa4H.

WppanuoHanpHble anredpandeckue BbIpaXeHUs

CucremaTH3aiusi OCHOBHBIX THIIOB 3a7a4. OTpaOOTKa HABBIKOB YIPOIIECHUS
UPPALMOHATIBHBIX aIreOpanvyecKux BhIPaKEHUH.

CrnoxHble paauKaibl Y4ETHON cTeneHn. PaBHOCHIIbHBIE TPEOOpa30BaHUs
BBIPAXEHUU, COAEPIKAINX KOPHA YETHON CTEIICHHU.

VYrpolueHne BEIpaXKEHUN, COAEPKAIMX PaJUKaIbl HEYETHOU CTEIICHH.
WppanmonansHble anredpanyeckue BbIpaKeHHUS.

DOyHKUUA

CucremaTtu3zanus 3HaHuil o teme « @yHkuus». OTpaboTKa HaBBIKOB IOCTPOEHUS
rpadukoB (GyHKIHIA ¢ TOMOILBIO IpeoOpa3oBaHuil. Pemienne 3amau ¢
WCITIOJIb30BAHUEM CBOMCTB (DYHKIIHIA.

CpoiicTBa PyHKITUH.

['padriky OCHOBHBIX 3JE€MEHTAPHBIX QYHKLIUM.

[IpeoOpazoBanus rpagukoB GyHKIIHMI: TapayIebHbINA IEPEHOC; TOBOPOT;
TrOMOTETHS; TPeoOpa30BaHusl, CBSI3aHHBIE C MOTYJIEM.

['padux 1poOHO-paIMOHATIEHON (QYHKIIUU.

3a1auM Ha HaXOXKJIeHUE HAaMOOJIBIIUX U HAMMEHbBIINX 3HAaUeHUN (QYHKIUI.
Pemenue ypaBHEHH ¢ MOMOIIBIO CBOMCTB (DyHKIIM.

[Ipocreiimue 3amayuu ¢ mapamerpom. ['padudeckuii MeTo.

PanuoHa/ibHbIe ajiredpandecKue HepaBeHCTBa

Cucremaru3anusi OCHOBHBIX METOJIOB PEIlICEHUsI HEpaBeHCTB. [ paduueckas

HHTCPIPCTANA HCPABCHCTB C ABYM: IICPCMCHHBIMMU.



KBagpaTtuynbie HEpaBEHCTBA: METOJ HHTEPBAJIOB U CXEMA 3HAKOB KBaJl-
PaTHOTO TPEXWICHA.

MeTtoa MHTEpBaIOB pelIeHus APOOHO-PALMOHATIBHBIX AJIreOpanvyecKux He-
PABEHCTB.

Meron onenku. Mcnonas30BaHre MOHOTOHHOCTH. METOT 3aMEHBI ITPU pe-
LICHUU HEPABEHCTB.

Hepasencrsa ¢ 1ByMms nepeMeHHbIMA. MHOK€ECTBa PEIIEHUM HA KOOPAU-
HATHOU I10cKOCTU. CTaHJapTHBIE HEPABEHCTBA.

HepaBeHncTBa ¢ mapamMeTpoM Kak MaTEMaTUYECKUE MOJEIH.

HTorosoe 3ausitue Kypca (3a4eTHoe)

[Tpe3enTanus u 3amuTa NpoeKTa, 3aueTHas padbora.

®opMOI UTOTOBOTO KOHTPOJISI MOKET CTaTh 3a4€THas paboTa, BKIIOYAOIIAs
3aJ1a4y, paCCMOTPEHHBIE HA 3AHATHUAX, CAMOCTOSITEIIBHOE PEIICHNUE MTPEAJIOKEHHBIX

3a/1a4 C IIOCJICAYIOIIHUM pa36op0M BAapPpHUAHTOB PCIICHHA.



INJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

JIMYHOCTHBLIE PE3YJIBTATDBI

1) nampuomuuecko2o 60cnUmMaHusi:

- TpOsBIEHHUE WHTEpPeca K TPONUIOMY | HACTOSIIEMY POCCHUUCKOMN
MaTeMaTHKHU;

- IIEHHOCTHOE OTHOIICHHWE K JOCTHKCHHSIM POCCHUCKHX MaTeMaTHKOB U
POCCHUICKONH MaTeMaTHYeCKON IIKOJBI, K HCIIOJIB30BAHUIO JTHUX JIOCTH)KCHUN B
JIPYTUX HayKax U MPUKJIAIHBIX cepax;

2) epasicoanckoeo u 0yXo8HO-HpABCHMEEHHO20 80CHUMAHUSL:

TOTOBHOCTh K BBITIOJHEHHUIO OOS3aHHOCTEH TpaXIaHWHA M peaTu3alfil €ro
IpaB; NPECTABICHUE O MATEMAaTHUYECKUX OCHOBAaX ()YHKIIMOHUPOBAHUS PA3IMYHBIX
CTPYKTYp, SIBICHUN, MPOIEAYp TIpakJIaHCKOro oOiiecTBa (Hampumep, BBHIOOPHI,
ONPOCHI), TOTOBHOCTh K OOCYXIEHHUIO OTUYECKUX TMPOOJIEM, CBS3aHHBIX C
MPAKTUYECKUM TMPUMEHEHHEM JIOCTHKCHUN HAyKd; OCO3HAHUE BAKHOCTHU
MOPAJTBHO-3THYECKUX MMPUHITUTIOB B JACATEILHOCTH YICHOTO;

3) mpyoosoco GocnumaHus: YCTAaHOBKA HAa aKTHMBHOE yJYacTHE B PEIICHUU
MPAKTUYECKUX 3a7a9 MaTEMaTHYCCKON HaIpaBJICHHOCTH, OCO3HAHWE BAXKHOCTH
MaTEMaTHYeCKOT0 00pa30BaHUS Ha MPOTSDKCHWHM BCEH JKU3HU IS YCIICIITHOMN
npoecCUOHANBHON  NIEATENIbHOCTH U Pa3BUTHE HEOOXOJUMBIX  yYMEHUI;
OCO3HAHHBIA BHIOOP U MOCTPOCHUE UHIIMBUIYAIbHOW TPACKTOPUHU OOpa30BaHUS U
YKU3HEHHBIX MJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acmemuueckoeo ocnumaHus. ClIoOCOOHOCTb K SMOITHOHATBHOMY
U 3CTETHUYECKOMY BOCIPHUSATHIO MaTeMaTHYECKHX OOBEKTOB, 3a1ad, PEIICHUMH,
pacCyXJIeHUI; yMEHUE BUIETh MAaTEMAaTHICCKHAE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) yenHocmu HayyHo20 NO3HAHUA: OPUCHTAIUS B JACSITENPHOCTH Ha
COBPEMEHHYIO CUCTEMY HAyUYHBIX MPEJICTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHS YEJOBEKa, MIPUPOABI U OOIIECTBA; MOHMMAHUE MATEeMAaTHYECKOW HayKd
Kak cepbl YeTOBEUECKON NIeATeTbHOCTH, ITAIlOB €€ Pa3BUTHUS M 3HAYMMOCTH JIJIs
pa3BUTHS IMBWIM3AIMK, OBJIAJICHUE SI3bIKOM MAaTEMaTHKH W MaTeMaTH4eCKOn
KyJIbTYpOH KaK CpEICTBOM  TIO3HAHWS MHpA; OBJAJCHUE  HaBBIKAMHU
UCCIIeIOBATENLCKOM NeATeTbHOCTH;

6) ¢uzuueckoeo eocnumarus, GopmMuposanus Kyibmypsvl 300p06bs WU
HYMOIMOHAIIEHOTO 0JIArOTMOMyYHrs: TOTOBHOCTh MIPUMEHSATh MaTEeMaTUUECKHUE 3HAHUS
B MHTEpEcax CBOETro 3/0pOBbs, BEACHHUS 3A0pPOBOro o0pasza >KU3HHU (3A0pPOBOE
nUTaHue, COATaHCUPOBAHHBIN PEXXUM 3aHATUN U OTIBIXA, PETYIsIpHAs (hU3NUEeCKas
aKTUBHOCTH), CPOPMUPOBAHHOCTH HaBbIKa pehIEKCUN, IPU3HAHUE CBOETO MpaBa Ha
OIMOKY M TAKOTO K€ MpaBa IPyroro 4eI0OBeKa;



7)  9KolIO2U4eCKo20  6OCNUMAHUA: ~ OPUEHTAlMsl HAa  IPUMEHEHUE
MaTeMaTUYeCKUX 3HAHUM i1 peuieHus 3ajad B 00JacTH  COXPaHHOCTHU
OKpYXalolel cpefpl; IUIAHUPOBAHWE TOCTYIKOB M OIIEHKAa HMX BO3MOXKHBIX
MOCJIEICTBUMA I  OKPY’KAIOIIEH Cpenbl; OCO3HAHUE TIJI00AJIBHOrO Xapakrepa
AKOJIOTHYECKUX MPOOJIEM U MTyTeH MX PEIICHHUS,

8) adanmayuu K U3MEHAIOWUMCS YCIIOBUAM COYUATILHOU U NPUPOOHOU CPEObL:

TOTOBHOCTh K JICHCTBHSIM B YCIIOBUSX HEOIMPEIACICHHOCTH, IOBHIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO IeATeIbHOCTh, B TOM YHCIIC
YMEHUE YUYUThCA y JAPYTHX JIOJeH, MpUoOpeTaTb B COBMECTHOM AESTEIHHOCTU
HOBBIC 3HAHHUS, HABBIKK W KOMIETEHIIMM U3 OIbITa APYrHX; HE0OXOJAUMOCTh
dbopmupoBaTh HOBBIE 3HaAHUS, (HOPMYIUPOBATH WUACH, MOHSITHS, THUIIOTE3bl 00
00BEKTax W SBJICHUSAX, B TOM YHCJIC paHee HE M3BECTHBIX, OCO3HABATH JACHHUITUTHI
COOCTBCHHBIX 3HAaHWUH W KOMIIETEHTHOCTEH, IUTAHMPOBATH CBOEC pPa3BUTHC,
CIIOCOOHOCTh OCO3HABaTh CTPECCOBYIO CHUTYallMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIONUH KOHTPMEP, KOPPEKTUPOBATh NMPHHUMAEMBIC
peleHuss U JehcTBUA, (QOPMYIHpPOBATH W OIEHUBATH PUCKU U TIOCIEICTBUSA,
(bopMHpPOBATH OTIBIT;

9) 6ocnumanus UHGOPMAYUOHHOU KYIbIMYPbL:

MPOSIBIICHHE WHTEpPeCa K WCIOIB30BAHUIO ITH(DPOBBIX TEXHOJOTHHA IS
ONTUMHU3AIMU TPOILIECCOB TOMCKA, aHalu3a, 00pabOTKH, CO3JaHud, Mepeaadu
MaTeMaTU4YeCKol MH(OpMAaIlUU U BU3YyalU3allMid MaTeMaTUYECKUX O00O0OIIEHUN U
pE3yNbTaTOB aHAIN3a; TOTOBHOCTh K HCIIOB30BAHUIO IU(GPOBBIX WHCTPYMCHTOB
JUTS BBITIOJTHEHUS YUEOHOM IeSITEIbHOCTH MPU U3YyUYE€HUN MAaTEMAaTHKH; CTIOCOOHOCTh
OPUMEHATh [HU(PPOBBIE HMHCTPYMEHTHI B YCIOBHSX peau3aluu Mep II0
MPEAYNPEKICHUIO BO3MOXHBIX  HETAaTUBHBIX  IOCJEICTBUM  aKTUBHOTO U
CUCTEMATUYECKOTO IPUMEHEHUS ITU(POBBIX TEXHOJIOTUHN B yUEOHBIX IETISAX.

METANIPEJMETHBIE PE3YJIBTATDI

1. Ilo3HaBaTe/ibHbIE YHHUBEPCAJbHbIE YUeOHbIE el CTBHS

1) bazoevie nocuueckue oelcmesusi:

BBISIBIIAITh M XapaKTePU30BaTh CYIIECTBEHHBIC MPHU3HAKH MAaTEMaTUYECKUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS TIOHATUN, YCTaHABIUBAThH CYIIIECTBEHHBIN MpU3HAK KJacCHU(UKAIUH,
OCHOBaHWsI /711 0000IIECHHS M CPABHEHHMSI, KPUTEPUHU TTPOBOIMUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMyIupoBaTh M NPEOOpPa3OBBIBATh  CYXKJICHHS:
YTBEPAUTEILHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC

BBISIBIIATh MaTEMaTHYSCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M ITPOTHBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, MpejaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;



JienaTh BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTHMKH, JEIYyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

pazOupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKIACHUM (MpsSMbIE U OT
MPOTUBHOIO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTHUYECKHUX
(bakToB, BBICTpaWBaTh ApPTyMEHTAIMIO, MPUBOJWTH MPUMEPHI U KOHTPIPHUMEPHI,
OPUMEHATh METOJ MAaTeMaTHYeCKOW WHIYKIMH, OOOCHOBBIBAaTH COOCTBEHHBIC
paccyKXJIeHuUs;

BbIOMpaTh cmoco0 pelmieHusi ydeOHOW 3amayu  (CpaBHUBATH HECKOJIBKO
BapUAHTOB pEIIEHUs, BEIOUpATh HanboJee MOIXOIAIIUN C Y4ETOM CaAMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPHUEB).

2) bazosvle uccnedosamenvckue oeticmsusi:

UCIIOJI30BaTh BOIPOCHl KaK HCCIENOBATEIbCKUI WHCTPYMEHT MO3HAHUS,
bopMyaMpoBaTh  BONPOCHI,  (PUKCHPYIOUIME  MPOTUBOpEUYUE,  MpoOIIEeMYy,
CaMOCTOATENIbHO YCTaHaBJIMBaTh HMCKOMOE U JaHHOE, (hOpMUPOBATH THUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIMIO, MHEHUE;

IIPOBOJUTE IO CaMOCTOSATEIBHO COCTABICHHOMY IUIaHY 3KCIIEPUMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTU4YECKOTo OOBEKTa,
3aBHCUMOCTEN 00BEKTOB MEX1y COOOI;

CaMOCTOSITENILHO (HOpMYJIMpPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
IPOBEICHHOTO  HAONIOICHMS, HWCCIEAOBAHMS, OSKCIEPUMEHTa, OLICHUBATh
JIOCTOBEPHOCTH MOJYYEHHBIX PE3YyJIbTaTOB, BBIBOJIOB U O000IIEHNUI;

MPOTHO3UPOBATh BO3MOXXHOE Pa3BUTHE IIPOILIECCa, & TaKKE BbBIABUTAThH
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

3) Paboma c ungpopmayueti:

BBISIBIIAITH HEJOCTATOYHOCTh W M30BITOYHOCTh HMHGOpMAIMH, JaHHBIX,
HEOOXOMMBIX JIJISl PEIICHHUS 3a]1a4H;

BBIOMpATh, aAHAJU3UPOBATh, CHUCTEMATU3UPOBAaTh U HUHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABIICHHUS,

BbIOMpaTh (QopMy TmpeacTaBieHUss HHPOpMAIUM W WUIIOCTPUPOBATH
pelrraemMbie 3a/1a4u CXeMaMu, uarpaMmMaMu, HHOU rpauKoi U MX KOMOWHAIIUSAMU;

OIICHMBATh HAJCKHOCTh MH(OpPMAIIUU TIO KPUTEPUSIM, MPEITIOKEHHBIM WIH
c(OpMyIMPOBAHHBIM CAMOCTOSITEIHHO.

2. KomMyHHKaTHBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUA:

BOCIIPUHUMATh U POPMYJIUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U
HEISIMU OOUIEHUS, SICHO, TOYHO, TPAaMOTHO BbIpaXkaTh CBOIO TOUKY 3PEHHMS B YCTHBIX
U TIMCbMEHHBIX TEKCTax, JaBaTh TMOSICHEHUS MO XOJy pelIeHUs 3a/ayd,
KOMMEHTHUPOBATH MMOJTYUYCHHBIN pe3yJIbTarT;



B XOJIe¢ OOCYXXJICHHS 3aJ1aBaTh BOMPOCHI TIO CYIIECTBY OOCYXIAaEeMOU TEMBHI,
npoOJjieMbl, pelIaeMoi 3a7adyu, BBICKA3bIBaTh HJCH, HAIlCJICHHBIE Ha TIOHMCK
pEIIeHUs, COMOCTAaBIATh CBOM CYXIEHHS C CYXICHUSIMH APYTUX YYACTHUKOB
Jyajora, oOHapyKUBaTh Pa3jMyue U CXOJICTBO MO3UIIHUM, B KOPPEKTHOU dopme
bopMyIMpPOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

MPEACTABIATh PE3YIbTATHI PEUICHUS 3aJlaud, SKCIIEPUMEHTA, UCCIEIOBAHUSI,
MPOEKTa, CaMOCTOSTEILHO BBIOMpaTh (OpMaAT BBICTYIUICHHS C YYETOM 3ajad
MpEe3eHTAIMU U OCOOCHHOCTEN ayIUTOPUH;

MIOHUMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIUBUIYaJIbHOU
paboThl MpU pEHICHUU YYeOHBIX MaTEeMaTHYECKHUX 3ajlad, MNPUHUMATh IIeJIb
COBMECTHOM JEATEIbHOCTH, IJIAHUPOBATh OPraHM3allMi0 COBMECTHOW paboTHI,
pacrpenensiTh BUAbl pabOT, JOTOBApUBATHCA, OOCYXKIaTh MPOLECC U PE3yIbTaT
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B IPyNmoBbIX (popMax palboThl (00CyXIeHHs,, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBbI» U UHBIE); BBIMOJIHATH CBOIO YaCTh pa0OThI U KOOPAUHUPOBATH
CBOM JICMCTBHUS C APYTUMHU YWICHAMU KOMaH/Ibl, OIEHUBATh Ka4€CTBO PE3ybTaTa U
KaueCTBO CBOETO BKJIAJ[a B OOIIMI pe3yJbTaT 1Mo KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICUCTBHUS.

3. PeryJIAiTUBHbIC YHUBEPCAJbHbIE Y4eOHbIE 1eHCTBUS

1) Camoopeanuzayusi:

BBISABJISITh MPOOJIEMBI ISl PEIICHUS B JKU3HEHHBIX M Y4YEOHBIX CHUTYaIUSX,
OPUEHTUPOBATHCS B PA3IUYHBIX MOAXOAaX MPUHATUS PelIeHUN (MHIUBUIYaTIbHOE,
IPYIIIOBOE);

CaMOCTOSITETIbHO COCTaBJISITh IUIAH, AJITOPUTM pEIIeHUs 3aJayd (WIA €ro
4acTh), BBIOMpaATh CIIOCOO PEIICHUS ¢ YYETOM HMEIOIIUXCS pPEeCcypcoB U
COOCTBEHHBIX BO3MOXXKHOCTEW, apryMEHTHUPOBATh M KOPPEKTUPOBATH BAPUAHTHI
pELIeHH ¢ y4eTOM HOBOM MH(MOPMALIHH.

2) Camokoumpos.:

BJIaJIETh CIIOCOOAMU CaMOMPOBEPKH, CAMOKOHTPOJISI TIpoIecca U pe3ysibTara
pElIeHs] MaTeMaTUYECKOM 3a7]auk, CAMOMOTHUBALIUU U PEIICKCUU;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3a7auH,
BHOCUTh KOPPEKTHBBI B JICATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBHCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE pE3yJibTaTa JAEATECIbHOCTU MOCTABJICHHOW MU U
YCIOBUSIM, OOBSICHSATh IPUYMHBI JOCTYXKEHUS WM HEIOCTUKEHUS 11eJTd, HaXOUTh
OLIMOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

3) OMOYUOHAIbHBLIL UHMETIEK.!



BbIpaXXaTb S5MOLUU IIpU HN3YYCHHUHU MATCMATHYCCKHX 00BEKTOB M (baKTOB,

JaBaTb OMOIMOHAJIBHYIO OLICHKY PCIICHUA 3ada4H.

1)
2)

3)
4)

5)

6)

7

8)

9)

IMPEAMETHBIE PE3YJ/IBTATDBI

6 KJIACC:
[IpumensaTe npusHaku aenuMoctd Ha 2, 5, 10, 3 m 9 s pemeHus
PaKTUYECKUX 3a]1a4; pa3IndaTh MPOCTHIE U COCTABHBIE YHCIIA.
Hcnonb30BaTh OCHOBHOE CBOWCTBO JpoOM IJisi COKpalleHus apodel u
NPUBEACHUS UX K O0IIEMY 3HAMEHATENIO B MTPOCTHIX CIIydasX.
CpaBHUBaTh OOBIKHOBEHHBIE IPOOU C pa3HbIMH 3HAMEHATEIISIMU.
BBINONMHATE CI0XEHUE M BBIYMTAHUE OOBIKHOBEHHBIX IpOoOEi C pa3HbIMU
3HAMEHATEISIMU M CMEIIaHHBIX YUCEl (B IPOCTBIX CIyYasx).
YMHOXaTh U JEIUTh OOBIKHOBEHHBIE TPOOW; HAXOJIUTh YacTh OT YMCIIA U
YUCJIIO MO €r0 YaCTH.
PemaTtp 3amaum Ha HAXOXKIEHUE HEU3BECTHOTO YJI€HA MPOMOPLHUH C
ITOMOIIBIO €€ OCHOBHOT'O CBOMCTBA.
N300paxaTh MONOKUTEIbHBIE U OTPHUIATEIbHBIE YHCIAa HAa KOOPJIMHATHOU
IPsIMOi; CPaBHUBATh UX.
BBINIONIHATE C105K€HNE, BEBIYUTAHUE, YMHOKEHUE U JETICHHUE MTOJIOKUTEIBHBIX
Y OTPULATEIBHBIX YHCEIL.
Pemats mpocTenme TMHEWHbIE YPABHEHUS, IPUMEHSS IIPABUJIA PACKPBITHS
CKOOOK M MPUBEICHUS MOJOOHBIX ClIaracMbIX.

10) HaxoguTs KOOpIMHATHI TOYKM HAa IJIOCKOCTH U CTPOUTH TOYKHU IO

3aJlaHHBIM KOOpJIMHATaM; paclo3HaBaTh Ha YepPTekKaxX W MOJENAX Iap,
OKPY>KHOCTb U KPYT.

11) Pemate TekcToBBIE 3a/1aUu apUPMETUIECKUM CTIOCOOOM, B TOM YHCJIE

3aJ1a4M Ha MPOIECHTHI, APOOH 1 TIPOTIOPIIHH.

12) W3Bnekate uHpOpManuio M3 TaOMUI W JAWArpaMM; HCIOJIb30BaTh

JaHHBIC JJIs1 PCHICHUA HpOCTCfIH.IHX 3aga4d

7 KUIACC:
1) HMcnonb3oBaTh MOHSATHS MHOKECTBA HATYpPAJbHBIX YHUCEJ, MHOMXECTBA

LCJIbIX YHCCJI, MHOXKCCTBA PAllMOHAJIBbHBIX YHUCCI IIPU PCIICHUHU 3ada4, IIPOBCACHUN

pacCcykJeHuid U JoKa3aTeiabCTB. [loHMMATh M OOBSCHATH CMBICT TO3UITMOHHON

3aIIMCHU HATYPAJIbHOI'O YHUCJIa.

2) BbinonHATh, coueTas yCTHbIE M MHUCbMEHHbIE MPHUEMBI, apudmeTHuecKkue

)ICI\/’ICTBI/IH C pallMOHAJIIbHBIMHU YHUCJIaMH, UCIIOJIb30BATh CBOMCTBA YMCEI U ImpaBuia

JIEVCTBHM, IPUEMBI PALIMOHATIBHBIX BBIUYHCICHUU.

3) BBINOJHATE AEUCTBUS CO CTENEHSIMU C HATYPaJIbHBIMU MTOKA3aTEIMHU.



4) HaxoauTh 3HAYE€HUS YHUCIIOBBIX BBIPAXKEHUM, COACPKAIIUX PALIMOHAIbHBIC
Yyyclia M CTENEHUW C HaTypajbHBIM IOKa3aTelieM, MPUMEHSTh pPa3HOOOpa3HbIe
CIIOCOOBI ¥ TPUEMbI BBIUKCIEHUS, COCTABIATh U OLIEHUBATh YHCIIOBBIE BHIPAKECHMUS
IIPYU pEUICHUHU MPAKTUYECKUX 3a/a4 U 3a/1a4 U3 JPYTUX Y4eOHBIX MPEIMETOB.

5) Oxpyriaarb uymWciaa C 3aJaHHOM TOYHOCTBIO, a TakKKe IO CMBICITY
MPAaKTUYECKOM CHUTyallud, BBINOJHATh, MPUKUJKY U OIEHKY pe3yibTaTa
BBIYUCJICHU, OIICHKY 3HAYEHU I YHCIIOBBIX BBIPAKEHUH, B TOM YUCJIE MPU PEIICHUU
PaKTUYECKUX 3a]a4.

6) Pemath TekcTOBbIe 3aauM apu(PMETUUYECKHM CIIOCOOOM, HMCMOJIb30BATh
TaOJMIIBI, CXEMbI, YEpPTEXKH, APYrHe CpPeAcTBa MPEACTaBICHHUS JTaHHBIX MpU
pelIeHNH 3a1a4.

7) JJoka3bIBaTh U MPUMEHSTH IIPU PEIIEHUH 3a]1a4 NPU3HAKU JEIHUMOCTH Ha 2,
4,8,5,3,6,9,10, 11, npu3Haku AETUMOCTH CYMMBI U TPOU3BEICHUS LEIIBIX YUCET.

8) ITpumeHsATh MPU3HAKK 1eTUMOCTH Ha 7 1 13.

9) PackiagpiBaTh HA MHOXKHUTENH HaTypajibHbIC YUCIIA.

10) CBoGOgHO OmnepUpoBaTh MOHATHSIMH: YETHOE YHCIIO, HEUETHOE YHCIIO,
B3aMMHO IPOCTHIE YHCIIA.

11) HaxoauTe HauOombIINI OOIIMI TeIUTENb U HAMMEHbIIIee 00IIee KpaTHOe
YHUCeN U UCTI0Nb30BaTh UX MPHU PEIICHUH 33/1a4, TPUMEHATh anroputM EBkiamnaa.

12) OmnepupoBaTh NOHATHEM OCTAaTKa IO MOJYJIO, NMPUMEHSTh CBOWMCTBA
CpPaBHEHHU MO MOAYJIIO.

13) MHcnonws3oBarh anreOpavyeckyrd TEPMHUHOJIIOTMIO M CUMBOJMKY,
IPUMEHATH €€ B IPOIecce OCBOCHUS yueOHOro MaTepHara.

14) Hcnonb3oBaTh MNOHSTUE TOXKIAECTBA, BBIMOJHATh TOXIECTBEHHbIC
npeoOpa3oBaHus BBIPAXKECHUH, TOKA3bIBATh TOKICCTBA.

15) BeimonHsaTe JelcTBUA  (CIOXEHWE, BBIUMTAHUE, YMHOXEHHUE) C
OTHOWICHaMHM M C MHOTOYIEHaMH, MPUMEHITh (OPMYJbl COKPALIEHHOTO
YMHOKEHHUS (KBaJpaT U KyO CyMMBbI, KBaJpatT U KyO pa3HOCTH, Pa3HOCTh KBAJPATOB,
CyMMa M pa3HOCTb KyOOB), B TOM YHUCJIE JJIsl YIIPOILIEHUS BBIYUCICHUI.

16) CocraBiTh U pemiaTh JUHEHHOE YpaBHEHHE WIIM CUCTEMY JIMHEHHBIX
YpaBHEHMI MO YCIOBUIO 3aJ]a4H, UHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3aJ1au¥ MOyYeHHBIN pe3ynabTar. CTpouTh rpaduku TMHEHHBIX QyHKIHH. CTpOUTH
rpaduk QyHkuuu y = [x|.

17) OnuceiBaTh ¢ NOMOIIBIO (YHKUUNA H3BECTHBIE 3aBUCHUMOCTH MEXY
BEJIMYMHAMU: CKOPOCTb, BpPEMs, pPACCTOSHUE, 1I€HA, KOJUYECTBO, CTOMMOCTD,
MPOU3BOAUTENILHOCTD, BpeMsi, 00beM PabOTHI.

18) HaxoauTs 3HaueHue GyHKIIUU 110 3HAYEHUIO €€ apTyMEHTA.



19) [lonnmars rpadudeckuii cnocod mpencTaBieHus U aHaau3a nHpopmammu,
U3BJIEKATh U UHTEPIPETUPOBATH UHPOPMALIUIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCUMOCTEM.

20) HUcnons3oBaTh CBOWCTBA (PyHKUMH JUId aHaiau3a IpauKOB pealibHbIX
3aBUCUMOCTEH (HynM (QyHKIMH, TPOMEKYTKHM 3HAKOMOCTOSHCTBA (DYHKIIMH,
IPOMEXYTKA BO3pacTaHusi W yObIBaHHs (DYHKIMH, HAauOOJbIIee W HaUMEHbIIEE
3HaYCHUs PYHKIIUN).

21) Ucnonw3oBaTh TpaduKu I UCCIAETOBAHUS MPOILECCOB U 3aBUCUMOCTEM,
IPU PEIICHUY 3a7]a4 U3 JPYTUX YYEOHBIX IPEAMETOB U pEabHOM KU3HHU.

22) JlenaTh NPUKUIKY U OLECHKY JIMHEHHBIX U YTJIOBBIX BEJIMYUH MPEIMETOB B
peabHOM JKU3HU, PA3MEPOB IPUPOIHBIX OOBEKTOB.

23) Bnagets nousitueMm «reoMerpuueckoe mecto Touek» (I'MT). Onpenensartsb
OMCCEKTpPUCY YIVIa M CEpeAUuHHBbIM NEpHeHAUKYJsAp K oTpe3ky kak ['MT.
[lonp3oBatbcas moHsTeM [I'MT 1pum  1OKa3aTenbCcTBE  FeOMETPUYECKHX
YTBEPKIACHUW U NIPU PEUICHUH 3a4a4.

24) BnageTs NOHATUEM KacaTeJIbHOM K OKPY>KHOCTH, IIOJIb30BAaThCS TEOPEMON
O MEPIEHAUKYIIIPHOCTH KacaTeIbHOW U pailyca, IPOBEAECHHOIO K TOUKE KaCaHUS.

25) Jloxka3plBaTh paBEHCTBO OTPE3KOB KacaTeIbHBIX K OKpPYKHOCTH,
IIPOBEJCHHBIX M3 OJHOW TOYKH, U IPUMEHSATH 3TO B PEUICHUM I'€OMETPUYECKHUX
3a;ad.

26) Jloka3pIBaTh M NPUMEHITh MPOCTEHIINE F€OMETPUYECKHE HEPABEHCTBA,
ITOHUMATh UX MPAKTUYECKUN CMBICII.

8 KJIACC:

1) TloHnMare ¥ MCHOJIB30BATh IPEACTABICHHUS O PACIIMPEHUH YHUCIOBBIX
MHOYECTB.

2) CBoOomgHO  omepupoBaTh  MOHATHSIMHU:  KBaJpaTHBIM  KOPEHBD,
apu(pMETUYECKU KBAJpPaTHBI KOpPEHb, HPPALMOHAIBHOE YHUCIO, HAXOAUTh,
OLICHMBATh KBAJpPATHbIE KOPHHU, UCIOJIb3Ys NPU HEOOXOAUMOCTU KaJlbKYJIATOD,
BBINIOJIHATh MPEe0Opa30BaHUs BBIPAXKEHUHM, COJEpXKAIIUX KBAaJApPATHBIE KOPHH,
MCIIOJIb3YSl CBOMCTBA KOPHEM.

3) Mcnonp30BaTh HaYaJIbHBIE NIPEICTABICHUS O MHOXKECTBE JIEHCTBUTEIIBHBIX
YyCell JJIl CPaBHEHUs, OKPYTJICHHS U BbIUMCICHUM, N300pakaTh AEHCTBUTEIbHBIC
YHCJIAa TOYKAMHU HA KOOPJAWHATHOM MPSAMOM.

4) Wcnonb30BaTh 3alMMCH OOJBIINX U MAJIbIX YHCEI C MOMOIIBIO JE€CATUYHBIX
npobeit m crenenedd yucia 10, 3anuchbIBaTh M OKPYIJIATh YHUCIOBBIE 3HAYEHUS
peaNbHBIX BEJIMYHUH C UCIIOIb30BAaHUEM PA3HBIX CUCTEM U3MEPECHUM.



5) CBoOonmHO omepupoBaTh MOHATHEM OCTAaTKA MO MOIYJIO, MPUMEHSThH
CBOMCTBAa CPaBHEHHI 10 MOJIYJIIO, HAXOJUTh OCTATKH CYMMBbI U MPOU3BEAECHUSA 10
JAHHOMY MOAYJIIO.

6) HaxonuTth nomycTUMBIE 3HAYEHUSI IEPEMEHHBIX B APOOHO-pAllMOHATBHBIX
BBIPKECHHUSIX.

7) llpuMeHsITh OCHOBHOE CBOMCTBO PAIIMOHAIBHOU IPOOH.

8) BeimoHATE IpuBeaeHNE anredpandeckux qpooei kK o0meMy 3HaMeHaTeo,
CIIO’)KEHHE, YMHOXKEHHE, JeNIeHUE anreOpanieckux Apooei.

9) BBINOJIHATH TOXK/IECTBEHHbBIE MPE0OPa30BaHMs pallMOHATBHBIX BRIPAKEHUH.

10) IlpumensTh MpeoOpa3oBaHMsI BBIpAXKEHUH JJ1s1 pEIICHUS pa3IMuHbIX 3324
13 MaTEMATHUKHU, CMEKHBIX TIPEAMETOB, U3 PEAIbHOW MPAKTUKH.

11) IlpuMeHATh NOHATHE CTENEHU C LEIbIM IOKa3aTesIeM, BBINOIHAThH
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKALUX CTENEHH C LIETBIM MOKa3aTeJIeM.

12) Haxoautb JOMyCTUMBIE 3HAUYEHHSI MEPEMEHHBIX B BBIPAKECHUSX,
coJiepKallux apu(pMETHYECKUe KBaAPATHBIE KOPHH.

13) BeinonssTs npeoOpa3zoBaHUs UPpallMOHATIBHBIX BBIPAXKEHUN, UCIIONb3YS
CBOWCTBA KOPHEU.

14) Pemats 1poOHO-paniioHaIbHbIE ypaBHEHUS.

15) Pemarh 1vHElHbIE YpaBHEHHS C IMapaMeTpamH, HECIOKHBIE CUCTEMBI
JIMHEWHBIX YPaBHEHUH C IMAPAMETPAMH.

16) IIpoBOaUTE UCCIEIOBaHUS YPAaBHEHUI U CUCTEM YPaBHEHMII, B TOM YHUCIIE
C MNpUMEHEHHEM rpaduyecKuX NpeacTaBieHuld (ycTaHaBIMBaTh, HMEET JIU
YPaBHEHUE WJIK CUCTEMA YPABHEHHI PEILICHHUS, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

17) IlepexoauTh OT coBECHOUN (HOPMYITUPOBKHU 337a4M K €€ anreOpandeckoi
MOJEIM C TIOMOIIBIO COCTaBJICHUS YPABHEHUS WM CHUCTEMBl YpaBHEHUH,
WHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M I1OJYyYEHHBIN pe3yJsbTarT.

18) IIpumeHsATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JIJIi CPABHEHHUS, OLICHKH,
pemaTh JUHEWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM M MX CHCTEMBI, JaBaTh
rpa@uuecKy0 WIUTIOCTPALMI0 MHOMKECTBA PELIEHUWH HEpPaBEHCTBA, CHCTEMbI
HepaBeHCTB. JloKa3bIBaTh HEPABEHCTBA.

19) TlonuMaTth 1 UCIOIB30BATh (DYHKIIMOHATLHBIE MOHSATHSA U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHEe O0003HAUCHMS), ONPEIENATh 3HAUCHHE (PYHKIMH O 3HAYCHUIO
apryMeHTa, ONpPeIeNIATh CBOMCTBA (PYHKITUH TI0 ee TpaduKy.

20) Ctpouts rpaduku GyHKIUN, ONMMUCHIBATH CBOMCTBA YUCIOBOU (DYHKIIMH O
ee rpadguky. Pacno3HaBaTh OCHOBHbBIE€ BUJbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI,
MOJIb30BAThCS MX CBOMCTBAMM NPH PEIICHUH N€OMETPUYECKHX 3aaad. Paznuyarh
IpU3HAKU M CBOMCTBA MapajienorpaMmma, pom0Oa u npsMOyrojbHHUKa, T0Ka3bIBaTh
UX U YBEPEHHO MPUMEHSTh NPU PELICHHMH NeOMETPHUYECKUX 3aaad.Pacro3HaBaTh



HEHTPaJIbHO-CUMMETPUYHBIE (PUTYPHI U UCIOJIb30BaTh UX CBOMCTBA MPH PEIICHUU
3a1ad.

21) Brnagetb NOHATHUAME MMOJ00MS TPEYroJbHUKOB, KoddduiineHta mogoous,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJAO0HBIX TPEYTOJIbHUKOB. IMETh mipe/icTaBlieHue O
npeobpazoBannu mono0us U o moAoOHbIX ¢urypax. Ilomp3oBaThcs mpHU3HaAKaMU
no00us TPEyroJIbHUKOB MPU PEIICHUH TeoOMEeTpuueckux 3aaad. [lokaspiBaTh U
NPUMEHATH OTHOIIECHUS TPOMOPLIMOHAIBHOCTH B MPSIMOYTOJIBHBIX TPEYTrOJIbHUKAX.
Jloka3bIBaTh U IpUMEHATH Teopemy Paneca. [I[puMeHaTs mogodue B MpaKTHYECKUX
3a/1a4ax.

22) BbIBOOUT, M HCHOJB30BaTh MpocTediue (GopmMynbl Ui IUIOHIAAH
TpPEYroJibHHUKA, NapajjiesiorpaMma, poMOa U Tpaneuuu. Beraucnsate (pa3auyHbIMU
cnoco0amMu) IUIOMIAAb TPEYroJdbHUKAa M IUIOIAAM MHOTOYTOJBHBIX (UTYp
(moJIB3ySICh, TA€ HEOOXOIUMO, KANbKYIATOpOM). [IpUuMeHsATh MeTO TUIoIaAeH s
perieHus 3aa4. 3HaTh OTHOILIEHUE IJIOMAAel MOJ0OHBIX (PUTYp U IPUMEHATH NPU
pemieHuu 3aaa4. [I[puMeHsATh Moy4eHHbIe YMEHUS B MPAKTUYECKUX 3a/1a4aX.

23) [IpuMeHsITh NOJyYEHHbIE 3HAHUSI HA IPAKTUKE — CTPOUTh MaTEMaTHUECKUE
MOJEIIN JUIS 3a/1a4 PEAIbHOW JKU3HU U NIPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS
C NPUMEHEHUEM MOoJ00Us U TPUTOHOMETpUU (TOJB3YsCh, TJE HEOOXOAMMO,
KAJIbKYJIITOPOM).

9 KJIACC

1) CBoOogHO omepupoBaTh MOHATHSAMU: KOPEHb N- CTENEHHU, CTEMNEHb C
palMOHAIIBHBIM TIOKA3aTesieM, HaXOJuTh KOPEHb N-H CTENEHU, CTENEHb C
palMoHaIbHBIM TOKAa3aTelIeM, HCIOJIb3Ys IPU HEOOXOAMUMOCTH KaJbKyJATOD,
IIPUMEHSATH CBOMCTBA KOPHS N-U CTEIIEHH, CTENEHU C PAllMOHAJIBHBIM [10Ka3aTEIEM.

2) Mcnonp30BaTh MOHATHE MHOXKECTBA JEHCTBUTEIBHBIX YU CEI IPU PELIEHUN
3a]1a4, POBEJCHUM PACCYKACHUI U I0Ka3aTeNIbCTB.

3) CpaBHMBaTh U YyHOPAIOYMBATH JCHCTBUTEIBHBIE YHWCIA, OKPYIJIATH
JEHUCTBUTEIbHBIE YKCIIA, BBITOJHITh TPUKUIKY PE3YNbTaTa BBIUMCIECHUN, OLEHKY
YHUCJIOBBIX BBIPAXKEHUM.

4) CBoOOHO ONEpHpPOBATH MOHATHEM KBAJPATHOTO TpeXujeHa, HaXOIHUTh
KOPHH KBaJIpaTHOI'O TPEXWICHA.

5) PacknanpiBaTh KBaJIpaTHBIN TPEXUJIEH HA JTUHEWHBIC MHOKUTEIH.

6) PemaTh HeCI0KHBIE KBAJIPATHBIE YPABHEHUS C TAPAMETPOM.

7) PemaTh HECTI0KHBIE CUCTEMBI HEJIMHEHHBIX YPAaBHEHUH C TTapaMETPOM.

8) PemaTh ypaBHEHUS, HEPaBEHCTBA M HMX CHUCTEMbl, B TOM YHCIE C
OTrpaHUYECHUSIMH, HAIPUMED, B LEJBIX YHUCIIAX.



9) ITpoBOAUTE UCCIIEIOBaHUS YPABHEHUI U CUCTEM YPABHEHMIA, B TOM YHUCJIE C
IPUMEHEHUEM IrpaUUeCcKuX MpeICTaBIeHUH (YCTaHABINBATh, UMEET JIU yPABHEHUE
WIH CUCTEMA YPAaBHEHUM PEIICHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

10) PemaTe TeKCTOBBIE 3a7aUn ANreOpandeckum crocoOoM.

11) Ucnonws30BaTh ypaBHEHHSI, HEPABEHCTBA U UX CUCTEMBI JJISI COCTABIICHHUS
MAaTeMaTHYECKOW MOJEIM pPEaJbHOM CUTyalMd WIM NPUKIAJHOM 3a1adu,
WHTEPHPETUPOBATH NOJYUYEHHBIE PE3YJIbTATHI B 33JaHHOM KOHTEKCTE.

12) CBoOonHO omepupoBaTh MOHATHUAMU: 3aBHCHUMOCTh, (DYHKIIHUS, Tpauk
GyHKIMM, TpsMas OPONOPLUUOHANBHOCTb, JHMHEWHas (yHKuMA, oOpaTHas
IPONOPLUOHAIIBHOCTD, TapaboJia, runep0oiia, KyCOUHO-3aJaHHast PYHKIIMSL.

13) HccnenoBath ¢(yHKUMIO 1O €€ rpaduKy, yCTaHaBIMBaTb CBOWCTBA
(GyHKUMA: 00JacTh ONpENeNeHUsl, MHOXKECTBO 3HAUYECHHM, HyIu (QYyHKIUWH,
IIPOMEKYTKH 3HAKOTIOCTOSTHCTBA, POMEKYTKH BO3pacTaHus U yObIBAHMSI, YETHOCTh
Y HEYETHOCTbh, HAaNOOJIbIIEE U HAMMEHBIIEE 3HAYEHUS, aCUMIITOTBHI.

14) Pacno3HaBaTh KBaJgpaTHUHYIO (YHKIUIO 10 (GopMmyse, MPUBOIUTH
IpUMEpPHI KBaIPATUUHBIX (YHKIUN U3 pealbHON )KU3HU, PU3UKU, TEOMETPUU.

15) Onpenenstb nojoxkeHue rpaduka KBaApaTUYHOW (PYHKIUH B
3aBUCUMOCTH OT €€ KO3 (HUITMEHTOB.

16) Crpourb rpapuk KBagpaTHUYHON (PYHKIMH, ONKHCHIBATH CBOWCTBA
KBaJpPaTUYHON (PYHKIMU IO €€ rpauKy.

17) Ucnionb30BaTh CBOMCTBA KBAAPATUYHOW (DYHKIIMM JJI PEIICHUS 3a]1a4.

18) Ha mpumepe kBaapatuyHoi GpyHKIMHU CTpoUTh rpaduk pyHkuuu y = af(kx
+ b) + ¢ ¢ momobio TpeodpazoBanuii rpaduka pyHkuun y=f(x).

19) NnmoctpupoBaTh ¢ MOMOIIBIO Tpaduka peasbHYyI0 3aBUCHUMOCTb WITU
IIPOLIECC 10 UX XapPAKTEPUCTUKAM.

20) CpobOomgHOo  omepwpoBaTh  IMOHATHSAMHU:  TIOCIICIOBATEIIBHOCT,
apumeTnyecKas u reOMeTpuyecKas Mporpeccumu.

21) 3anmaBaTh TMOCIEAOBATEIBHOCTH Pa3HBIMH CIOCOOAMU: OIMHUCATEIIBHBIM,
TaOJIMYHBIM, C TOMOIIbIO (DOPMYJIBI N-TO WIEHA, PEKYPPEHTHBIM.

22) BBIMOTHATH BBIUUCICHUS C HCIOJNb30BaHWEM (OPMYJT N-TO YJieHa
apu(PpMETUIECKON 1 TeOMETPUUECKON MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

23) N3obpaxkaTh 4jeHBI MOCIIEIOBATEIIBHOCTH TOYKAMH Ha KOOPJIMHATHOM
IJIOCKOCTH.

24) PewaTh 3a/1auu, CBA3aHHBIE C YUCIOBBIMU MOCIEA0BATEILHOCTSIMHU, B TOM
YUCIIE 3a/1a4u U3 PEeabHOM JKU3HU (C UCIOJIb30BAHUEM KalbKYJISATOPa, UM POBBIX
TEXHOJIOTHUH).



25) Pacno3HaBaTh W MPHUBOJUTH NPUMEPHl KOHEYHBIX U OECKOHEUHBIX
IIOCJIEIOBATEIbHOCTEH,  OIPAHUYEHHBIX  IIOCJIEOBATEIBbHOCTEH, MOHOTOHHO
BO3pacTaroIuX (yObIBAIOLINX ) IOCIEA0BATENBHOCTEM.

26) MMeTp npeacTaBlI€HHE O CXOAUMOCTH IOCJEN0BATEIIbHOCTH, YMEThb
HaXOAUTh CyMMY OECKOHEUHO YOBIBAIOIIEH Tr€OMETPUIECKOM MTPOrPECCHH.

27) llpuMeHsITh METOJT MATEMATUYECKOW UHIYKIIUU TIPU PEIICHUU 3a]1a4.

28) Jloka3pIBaTh TEOPEMY CUHYCOB M TEOPEMY KOCHHYCOB, IPUMEHSTh UX IS
HAXOXKJEHUS PA3IMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTOJIbHUKOBY),
IIPU PELICHUN T'E€OMETPUYECKHUX 3anad. lIpuMeHATh NoJlydeHHBIE 3HAHUSA IIPU
pPELICHUH IPAKTUYECKUX 3a1a4.

29) IlpumeHSTh TPUTOHOMETPHUIO B 3a/JavaXx Ha HAXOXKJIEHUE IUIOLIAJH,
BBIBOJAUTh M BJIaJAE€Th TPUTOHOMETPUUYECKUMH (QOpMylIaMH i  IJIOMIAI1
TPEYroJIbHHUKA, MapajuieiorpaMMa, poMOa, TpaneuuH, BBIBOAUTb U MPUMEHATH
dbopmyny ['epona u popmymy 1 TUIOLIAAH BBITYKIIOTO YETHIPEXYTOJIbHUKA.

30) Mmerp mnpeacTaBi€HHWE O TOMOTETHUH, MPUMEHATH B MPAKTUYECKUX
CUTYaLMSIX.

31) Ucnonb3oBath TeopeMbl UeBbl 1 MeHenas npu peleHuu 3a1ay.

32) Hcnonb30BaTh TEOpPEMBbI O BIMCAHHBIX YIJIaX, YIJiax MEXIY XOpJaMu
(CeKyIIMMHM) U yTiie MEXAY KacaTeJIbHOM U XOPAOW MPHU PEIIEHUN T€OMETPUUYECKUX
3amay. Jloka3plBaTh M MPUMEHATH TEOPEMBI O MPOU3BEAECHUU OTPE3KOB XOPH, O
MIPOU3BEJCHUH OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

33) Bnagers NOHSATHEM KOOPIMHAT Ha IJIOCKOCTH, pabOTaTh ¢ YpaBHEHHEM
OpssiMOM  Ha IUIOCKOCTH. Bragerb MNOHATHSAMM YIJIOBOTO KO3(QQUIMEHTa U
CBOOO/JIHOTO 4JI€HA, MOHUMAaTh WX TE€OMETPUYECKUH CMBICI U CBS3b YIJIOBOTO
kod(dduieHTa ¢ Bo3pacTaHueM U YObIBAHUEM JIMHEWHON (YHKIIUU. Y METh peliaTh
METOJOM  KOOpJAMHAT  3aJadyd, CBSI3aHHbIE C  [APAJUIEIBHOCTBIO M
NEPHEHANKYJIAPHOCTBIO TMPSAMBIX, MMEPECEUYEHUEM MPSAMBIX, HAXOXKJIECHUEM TOYEK
NIepPECEUCHHUS.

34) BeiBOAMTH W BIAE€Th YPaBHEHHUEM OKPYKHOCTU. MCronb30BaTh METOA
KOOpPJMHAT Ul HAaXOXICHHS MEPECCUCHUN OKPYKHOCTEW W NpsMbIX. Branersb
dbopMynaMu paccTOSSHUS OT TOYKHM 1O MPSIMOM, IUIOUIa[M MapajuiesiorpaMma B
KOOpAMHATAaX, UMETh MOHATHE 00 OpHUEHTUpPOBaHHOW Momaau. lloap3oBaThCs
METO/I0M KOOpPAMHAT Ha INIOCKOCTH, IPUMEHSATH €0 IPU PELIEHUU F€OMETPUUYECKHUX
U TpakTUYecKux 3azad. [IpumeHsTh MeTOoA KOOpAMHAT B  MPaKTUKO-
OpPUEHTUPOBAHHBIX T€OMETPUUECKUX 3a7auax.

35) Brnanets noHaTHEeM BEKTOpa. YMETh CKJIaAbIBATh U BHIYUTATh BEKTOPHI,
YMHOaTh HAa YHWCJO, BIAJETh NpPaBUJIaMU TPEYrOJbHUKA W MapajuiesiorpaMMa.
Branete NpakTUYECKUMH WHTEPOPETALMSIMU BEKTOPOB. YBEPEHHO IOJIB30BATHCS



KOOpAMHATaMH BEKTOpa. BnaaeTe ClnoXeHWEM W BBIYMTAHUEM BEKTOPOB,
YMHOXEHHEM BEKTOpa Ha YMUCIIO B KoopauHatax. MiMeTs npezacrasieHue o 0asuce
(Ha mockocty). PackiiageiBaTh BEKTOPHI 110 0a3ucy. PacknaapiBaTh BEKTOPBI CUII C
IIOMOIIBIO NPOELUUPOBAHUSA U TPUTOHOMETPUUYECKHX COOTHOUIEHUH. lIpuMeHsaTh
MOJTyYEHHBIC 3HAHUA B MIPOCTEHINNX PUZNIECKUX 3a/1a4ax.

36) Bnanerp MOHATHEM CKAISIPHOTO MPOU3BEIEHUS BEKTOPOB, IOHUMATh €r0
r€OMETPUYECKUM CMBICII U YBEPEHHO ITOJIb30BATHCS €0 BEIPAXKEHUEM B IEKAPTOBBIX
KOOpJIMHATax. 3HaTh JUCTPUOYTUBHOCThH CKAJISIPHOTO MPOU3BEACHUS U €0 CBS3b C
npoenrpoBaHueM. [IpUMEHATH CKaIpHOE NPOU3BEACHUE BEKTOPOB U
HaxXOXKIEHUs JUIMH M YIVIOB. Pemare reoMeTpudeckue 3ajadyd ¢ ITOMOLIBIO
CKaJISIPHOTO Ipou3BeAeHus. VCronb30BaTh CKAISIPHOE MTPOU3BEICHUE BEKTOPOB B
anredpanvecKkux U (pU3ndYecKux 3agavax.

37) BnageTs NOHATUSAMHU PABUIIBHOIO MHOTOYTOJIbHUKA, IJTMHBI OKPYKHOCTH,
JUIMHBI TyTH OKPY’KHOCTH M PAaJUaHHOM MEPHI yTIJIa, BBIYUCIIATH IUIOMAAb KPyTa U
ero yacted. [lonumare cmbicn yucna m. [IpuMEHATH MOTydYEeHHBIE YMEHHS NPU
pELICHUN NPAKTUYECKUX 3a7ady. 3HaTh HUCTOPUYECKHE CBEIEHHUS 00 H3MEpEHUU
JUIMHBI OKPY’KHOCTH U IUIOLIAJH KpyTa.

38) Nmerp mpencraBieHue o MpeoOpa3OBaHUU IUIOCKOCTHU, O JBUKCHUSX.
Haxonute ocu, LEHTPhl CUMMETpUU (UTyp, LEHTPbl MOBOPOTA, HAXOIUTh
KOMITO3UIIMM TMPOCTEHIINX MpeoOpa3oBaHuid. [IpuMEHATh NBHXKEHHUS IUIOCKOCTH
IIPU PEIIEHUU TEOMETPUUECKUX 3a/1a4.

39) [IpuMeHATh NOMyYEeHHbIE 3HAaHUS Ha MPAKTUKE — CTPOUTh MATEMATUYECKHE
MOJENH VI 3a1a4 PEAIbHOU KU3HU U NIPOBOAUTH COOTBETCTBYIOIIME BHIYUCIICHUS
C TNPUMEHEHHEM IMOA0OMS U TPUTOHOMETPUYECKUX (PYHKUMH (HOJB3YSCh, TIE
HEO0OXO0IMMO, KAJIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

6 KJIACC
DNEeKTPOHHBIE
HaunmenoBanue pa3nenos u Tem Komnuect OCHOBHbIE BU/JIbI (mudpoBkIc)
Ne n/mt OcHoBHOE coJiepKaHue
IIPOrpaMMbl BO 4acoB JIeSITEIIbHOCTH o0pazoBaTenbHbIC
pecypcbl
BelinonuaTe Omnnaiin-
Apudmernueckue BBIYMCIICHHUS; TpEHaXepbl Ha
| [ToBTOpenue kypca 5 kiacca. | JEHCTBUS C HATypalbHBIMU  paboTaTh ¢ wiatdopmax
Jnarnoctuueckas padoTa. YUCJIaMU U JIECATUYHBIMU JUArHOCTUYECKON «Yun.py» uiu
JIPOOSIMU. KapTou s «SAngexc.YuebHuk
BBISIBJICHUSI IPOOEIIOB. | ».
WNHTepakTuBHBIC
Haxonuts nenurenu u =~ 3agaHus Ha
[TonsiTue nenurens u KpaTHbIE YHCE, HaXO0XJ/IeHUE
2 Jlenutenu v KpaTHBIE. 1 .
KpaTHOTO YHCIIa. UCIOJIB3YS TaOIUIy JienuTenen u
YMHOKECHHS. kpaTtHbIx (POLI,
Yuu.py).
Buneoypoku u
OnpenensiTs, 1eNUTCA MIpe3eHTAIUH C
[Ipuznaku nenumoctu Ha 10, Ha S U IIpu3Haky AeIMMOCTH Ha
3 1 7 yucno Ha 2, 5, 10 puMepaMu
Ha 2. 2,5,10.
0e3 ocTaTka. (Enunas
kosutekius [{OP).
NuTtepakTuBHBIC
OnpenensaTs AKHEHUA U
[Tpu3Haku genumMocTy Ha 3 p yip
4 [Tpusnaku nenumocty Ha 3 1 Ha 9. 1 JNEIIMMOCTD 4Hciia Ha 3 TPEHAXEPHI TS

no.

no.

0TpabOTKH
MIPU3HAKOB.
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HpOCTHe 1 COCTaBHBIC YHKCJIA.

OcHOBHOE CBOMCTBO JIpoOH.
Coxparienue apobei.

[IpuBenenue apodeii k od1EMy
3HaMEHATENIO.

CpaBuenue 1po0eii ¢ pa3HbIMU
3HAMEHATEJSIMH.

Crnosxenue u BeIYMTaHUE ApoOei ¢
pa3HbIMH 3HAMEHATEIISIMHU.

CrnoXeHHE U BIUNTAHHUC
CMCIIaHHBIX YHUCCII.

ITonsATHA IPOCTOTO U
COCTaBHOI'O YHCIIA.

[IpeobpazoBanme npodeit
HA OCHOBE OCHOBHOT'O
CBOMCTBA.

HaxoxneHue ob1iero
SHaMCHATCJIA IJIA ABYX
TPOOCH.

CpaBHenue npo0eit mocie
MPUBEACHUS K 0011IeMy
3HAMEHATEIO.

Brinonnenne neiicTBUH ¢
IpOoOsIMU.

CnoXeHHE U BRIUNTAaHHUE
CMCIIaHHBIX YHUCCII.

Paznuyath nmpocTeie u
COCTaBHBIC YHUCIIA,;
paboTarth ¢ Tabmuei
MPOCTHIX YHCEIL.

Coxkparmats apoow,
UCIIOJIB3YS 3HAHUE
Ta0JIUIIBI YMHOKEHUSI.

[TpuBoaUTH APOOU K
HOBOMY 3HAMCHATEITIO
o 100pOM.

CpaBHuBaTh 1podu
pa3HbIMH
3HAMEHATENSIMHU.

CkiagpIBaTh U
BBIUUTATH APOOU C
pa3HbIMH
3HAMCHATEIISIMU.

CkiagbIBaTh U
BBIYMTATH CMEIIaHHBIE
YHCJIa B MPOCTHIX
CITyJasx.

OHJaiiH-UTphI HA
oIpesieJIeHUE BUIa
qucia.

MaremMaTudeckue
TPEHAXKEPHI IS
0oTpaboTKH
HaBBIKOB
COKpAIIICHHUSI.

Buneoypoku ¢
ITOIIIarOBBIM
00BSICHEHHEM
anropurTMma.

WHTepakTUBHBIE
3aJJaHus Ha
CpaBHEHME Apoleil
(manpumep, Ha
Yuu.py).

Onnaitn-
TpEHAKEPHI IS
oTpaboTKH
BEIUHCIICHHUH.

WNurepakTuBHBIE
KapTOUKH C
3aJaHUSIMH Ha
IEUCTBHUA CO
CMeIIaHHBIMHA
YHUCIIAMM.
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12

13

14

15

16

17

Pemrenue 3agad Ha clioKeHHE U
BBIYHUTaHUE IPOOEH.

YmuoxeHue apobeit. Haxoxnenue
Ipo0u OT yuca.

B3anmuo obpartnbie uncia. Jlenenne
IpoOei.

HaxoskieHue uucia mo ero apoomu.

KonTtponsHas padora Nel no reme
«OOBIKHOBEHHBIE POOMY.

OTHOIIIEHUS.

[Mponoprin. OcHOBHOE CBOMCTBO
MIPOTIOPIIHH.

TexcToBbBIE 3a4aUn HA
Ipoowu.

IIpaBuno yMHOXEHUS
TPOOCH.

[TonsiTre 0O6paTHOTO
yucna. [IpaBuiio genenus
TPOOCH.

Pemenue 3amau Ha
HaxO0XJICHUC YHuClia 110 €0
HacCTH.

IIpoBepka 3HaHUN U
YMEHHMH.

[loHsiTHE OTHOIICHMS ABYX
YHUCCII.

Omnpenenenue NponopLUun;
OCHOBHOE CBOICTBO.

IIpuMeHATH HaBBIKK
JUISL peLLICHUs
TEKCTOBBIX 3a]1a4.

YMHOXAaTh ApoOu;
HaXOJUTh YacTh OT
quCIIa.

Haxoaute umcna,
oOpaTHbIE 1TaHHBIM;
JIEJATH IPOOH.

Haxomute 4nciio no
3HAQYEHUIO €T0 APOOH.

IIpumMeHATH
U3Y4YEHHBIC NIPABUIIA U
QJITOPUTMBI.

Haxoaute oTHOILIEHHE
YHUCCJI U BCIIMYHH.

CoCTaBIIATE
MPOTOPIINY;

3amaun B
AIEKTPOHHOM
dbopmare ¢
aBTOMATHYECKOM
IIPOBEPKOM.
['eomeTpuueckue
MOJICIIN U
WHTEPaKTUBHbBIC

1aTGopmbl
(GeoGebra).

Buneoypoku ¢
MOIIarOBBIM
00BSICHEHHEM
JICTICHMUS.

I/IHTep AKTHBHBIC
MMPAaKTUYICCKUC
3aJa4u.

ONEKTPOHHBIE
TECTBI JUIs
MIPOBEICHUS
KOHTPOJIbHBIX
pabor.

WNurepakTuBHBIE
3aJaHus Ha
COCTaBJICHHE
OTHOIICHUH.

IIpesenranuu ¢
aHUMHPOBAaHHBIMU
claiiamu,
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19

20

21

22

Pemenue 3a1a4 ¢ momMoIisko
MPOINOPIUH.

[Ipsimas u oO6paTHas

IponopuruoOHaJIbHbIC 3aBUCUMOCTH.

Macirra0.

Pemenue 3amad mo teme
«OTHOWICHUS U mpornopuumn».

KoopaunaTtHas npsmasi.
[IpoTHBONOIOKHBIE YKCIIA.

HpI/IMeHeHI/Ie OCHOBHOI'O
CBOMCTBaA Ipornopuru J1Jisa
pEIICHUSA 3a1a4.

[TousiTus ipsaMoit u
obpartHoi
MPOMOPIIMOHAIIBHOCTH.

[TpumeHneHue mponopun
HAa TMPaKTHKE.

HpaKTI/IKa peUICHUs 3a1a4.

H3o0paxenne yncen Ha
IPSAMOM.

MIPOBEPSTH BEPHOCTD
IIPOIOPLIUH.

Haxonuts
HEU3BECTHBIN WiICH
MIPOTIOPITUH.

Pacrio3saBars BUIEI
3aBHCHUMOCTEN B
MIPOCTHIX 3aja4ax.

Onpenensats MaciiTad
0 KapTe.

IIpumMeHATH
IIPONOPLUU IIPU
pelIeHuY 3a1ay.

OTMmedaTh Yncia Ha
KOOPJAMHATHOMN
IPSAMOM.

JIEMOHCTPUPYIOIIN
MU MPOTIOPIUH.
Omnnaifa-
TPEHAXEPbI IS
peleHus
MPOCTEUIIINX
MPONIOPLIUH.
[Tpumeps u3
JKU3HU,
Mpe/ICTaBICHHBIE
B BUJIC
MHTEPAKTUBHBIX
MOJCIICH.

HHTepakTHBHBIC
KapThl U 3aJJaHUs
10 OIIPE/ICIICHUIO
Maciraoa.

3agaun ¢
MPaKTUYECKUM
coJiepKaHUEM B
AIEKTPOHHOM
BUJIE.

WNHTepakTUBHBIN
Tyd/mpsimast uis
IIOCTPOEHHUS
(manpumep, Ha
GeoGebra).
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24

25

26

27

28

29

Monynsb uncna. CpaBHEHHE YHCEIL

CI103KeHHUE YHCEII C IIOMOIIBIO
KOOPIHMHATHON IIPSIMOA.

CrnoxeHue OTpUIATEIbHBIX YUCENT U
YHUCCII C pa3HbIMU 3HAKAMMU.

Briuuranue.

YMHOXEHHUE U JeIICHUE
MOJIOKUTCIIBHBIX U OTPULATCIIbHBIX
YHUCCJI.

Pemenue nmpumepoB u 3a1a4 Ha Bce
JIECTBUS.

PackpsiTre ckobok. [TogoOHbIe
cllaracMble.

[TousTHE MOYJIA.
IIpaBuna cpaBHeHUs
YUCEIL.

Harngaaasrii criocod
CIIOJKEHUS.

[IpaBuna cioxeHus.

HpaBI/IJ'IO BbIYUTAaHUA
panrOHAJIbBHBIX YHUCCII.

IIpaBuna 3HaKoB.

Briuncienue 3HaueHUN
BBIPAKCHU.

[TpeoGpa3zoBanue
BBIPAKCHU.

Haxonutb Moyinb
YHCJIa; CPAaBHUBATh
MMOJIOKUTENBHBIE U
OTpHUIIATEIIbHbIC
Yucla.

CkiagpIBaTh 4KMCiIa Ha
KOOPJAMHATHOMN
IIPSAMOM.

CKJ1agbpIBaTh
OTpHUIIATEIIbHBIC YHCIIA
Y YHCJIa C pa3HbIMU
3HAKaMH.

Breruutath
MMOJIOKUTEIBHEIC U
OTPHULIATEIIbHBIC
YHCa.

YMHOXaTh U ACIUTh
qurcia ¢ pa3HbIMU
3HaKaMu.

BreimonaaTs
HECKOJIBKO ASHCTBUH
C pauMOHAJIbHBIMU
YHUCIIAMH.

PackpbIBaTh CKOOKH,
MPUBOANUTH OAOOHbIE
cllaracMsle.

Buneoypoku u
WHTEPaKTUBHbBIC
3aJlaHus Ha
CpaBHEHUE.

HNutepakTuBHbBIC
MOJEIHU JUIst
JIEMOHCTpAIU
CJIOXKEHUS Ha
MPSAMOM.
Omnnaiin-
TPEHAXKEPHI JIA
oTpaboTKH
MpaBuUJI.

I/IHTep AKTHBHBIC
3aJaHus Ha
BbIYHUTAHUC.

TaOmu1pl 3HAKOB B
uppoBOM
dopmare,
TpPEHaXEPHI.

KomiuiekcHrsie
OHJIaNH-
TPEHAXKEPBI.

Ilommarossie
OHJIaNH-
KOHCTPYKTOPBI




[Ipumenenue

Pemats mpocreitnue

JUTS
npeoOpa3oBaHus
BBIPAKCHUM.

HNutepakTuBHBIC
JTIOCKH U 3aJ1aHusl C

30 Pemenue ypaBHeHUA. npeoOpa3oBaHMM s . .
. JUHEIHbIC ypaBHEHUS. = aBTOMATHYECKOH
pelleHus ypaBHEHUH. .
IIPOBEPKOIA.
HNutepakTuBHBIC
CTpouTh TOYKHU TIO
[Toctpoenue u KOOpJMHATHbIE
KOOpJMHATaM;
31 KoopaunaTHast miockocTs. ornpezeneHnue KOOpAUHAT MJIOCKOCTH
OTIpeIeIsATh
TOYEK. (mampumep, Ha
KOOPJAMHATHI TOUEK.
GeoGebra).
[IpumeHsTH HNHTepakTuBHBIE
[ToBTOpenue. Pemenue 3a1ay Ha 0O0600111eH1Ee OCHOBHBIX
32 M3y4YEHHBIE 3aJaHus Ha
IpoOH U MIPOLIEHTHI. TEM.
AJITOPUTMBI. MOBTOPEHHE.
Omnnaitn-
. BremomaaTh
[ToTOpenue. JleicTBus ¢ TPEHAXKEPHI IS
33 BeruucnurensHas pabdora. BBIUHCIICHUS C
palMOHANBHBIMH YHCIAMHU. UTOTOBOTO
Pa3HBIMU YUCIIAMH.
MMOBTOPEHMUS.
DNeKTpPOHHBIE
. JleMoHCTpHpOBaTH
IIpoBepka 3HaHMII 3a KypC TECTBI IS
34 Hrorosast koHTpobHAs paboTa. MpeAMETHBIC
6 kmacca. MIPOBEACHUS
pe3ynbTaThl.

UTOTOBOM PabOTHI.

OBIIEE KOJIMYECTBO YACOB 110
INPOI'PAMME
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7 KJIACC na 34 yaca

JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM Kouunuect OcHOBHBIE BUIbI (undposbie)
OcHoOBHOe coiep:KaHue
n/n NPOrpamMMbl BO 4aCOB AeATeIbHOCTH o0pa3oBaTe/ibHbIE
pecypcsl

Hctopust BOBHUKHOBEHUS
Y Pa3BUTHS T€OMETPHHU.
ITonsTHs: akcrmoMma,
Teopema, CBOMCTBO,
MIPU3HAK, JI0KAa3aTEeNbCTBO,
OnpeieTICHuE.
NHcTpymeHTs 11t
MU3MEPEHUM U IIOCTPOCHUM.

CeMuHap: U3 ucTopuu
B3anmuoe pacnosioxkenne

. BO3HUKHOBEHHUSI U

TOYEK Ha MPSIMO.

Pa3BUTHS TEOMETPHU.

OnemeHTsl ucTopun. O6Imue N3mepenue niumHb
MuHHu-uCcae0BaHUE:
1 noHsATUs reoMeTprun. OCHOBHBIE 5 OTpe3Ka, pacCTOSTHUE
4TO TaKo€, TEOpEMa,
burypst MEXIY TOUKAMH.

B3anmuoe pacnosioxkenue
npsaMbIX. Jlomanas. Buabl
JIoMaHbIX. JlnuHa
JIOMaHOM.
MHOTOyronbHUKH.
ITepumerp
MHOTOYTOJIbHUKA.
[ToHsATHE O BBINYKIIBIX U
HEBBIYKJIBIX
MHOT'OYTOJIbHUKAX

CBOWCTBO, IPU3HAK,
JI0Ka3aTelbCTBO,
omnpeneneHue




Yucna u BeruucieHus. JleIuMocCTb.
CrookeTHBIE 3a0a4u

JlemumocTh U €€ CBOMCTBA.
IIpu3Haku AenMMoCTH Ha
4,6, 8, 11. [Ipusnaku
JenuMocTH Ha 7, 13
(YyHHBEpCaJIbHBIN CII0CO0).
Pemenne 3agau
MOBBIIICHHON CJI0KHOCTH.
Pemenue 3anau Ha
JIETTAMOCTb.
ApudpmeTnueckuii MeTot
PEIICHUS CIOKETHBIX 3a/1a4

UccnenoBarenbekas
paboTa: 1eITMMoCTh 1
€€ CBOKCTBA.
Huckyccus:
COOTHECEHHE THUIIA
3a/1a4u U MOJIEIIN.
CpaBHeHue
apudmeTnyeckoro u
anredpanvecKoro
METO/ia peuIeHus
3a/1a4; JOCTOMHCTBA U
HEJIOCTATKH.
MaremaTnueckoe
COPEBHOBAHUE —
pELIEHUE CIOXKETHBIX
3a/1a4 pa3HbIMU

METOAAMH
Tpeyronbauku. PaBHble
TPEYTOJIbHUKH B
F€OMETPUYECKUX IIpaxTukym 1o
KOH(pUTypanusx. pELICHUIO 3a/1a4.
IIpu3Haku paBeHCTBa HccnenoBanue:

Tpeyronbauku. IIpu3Haku paBeHcTBa

TPEyroJbHUKOB. [Ipu3Haku =~ paBHBIE

TPEYTrOJbHUKOB

paBeHCTBa
MPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB.
Ilepnenaukynsp u
HAaKJIOHHAs

TPEYrOJbHUKHU B
FEOMETPUUECKUX
KOH(UTypanusx




AnreGpanyecKue BhIPaKECHH

[IpencraBnenue
3aBUCUMOCTHU MEXIY
BEJIMYMHAMU B BHJIC
dbopmyiel. Crenenu,
MHOT'OUJICHBI,
npeoOpa3oBaHue
MHOTOYJICHOB, JICCTBHS C
MHOTO4JICHAMH.
MHoOro4jieH cTaHJapTHOTO
Bujga. CteneHn
MHorouwieHa. Kopuu
MHorowieHa. Haxoxunenue
KOpHEH MHOTO4ICHA.
JlokazaTenbCTBO
TOXIeCTB. PazHbie
MOJIXOJIbI K
JI0Ka3aTelIbCTBY TOXK/IECTB

IIpakTukym no
PELICHHIO MTPAKTUKO-
OpPUEHTUPOBAHHBIX
3aJ1a4 Ha HaXO0XJICHUE
HEU3BECTHBIX
BEJIMYMH C
MPUMEHEHHEM
dbopMmyL.
HccenenoBarenbekas
paboTa: KaKk HaWTH
KOpPEHb MHOTO4JIeHa?

TpeyroJbHUKN U TEOMETPUUECKUE
HEPABEHCTBA

COOTHOILIEHUS MEXTY
CTOpPOHAaMU U yriaMu
TPEYTOJIbHUKA.
HepasenctBo
TPEYTOJIbHUKA.
HepasenctBo o jyinHe
nomaHoi. HepaBeHCTBO
MEXy TTePIEeHIUKYIITPOM
Y HaKJIOHHOW. Paccrosinne
OT TOYKHU JI0 PSIMOU

Uccnenosarensckas
pabota (B TOM 4nciie
C UCIOJIb30BAaHUEM
«MaTeMaTUYEeCKUX
MaKETOBY):
r€OMETPUYECKUE
HEpaBEHCTBA.
[IpakTukym no
PEIICHUIO TPAKTUKO-
OPHUEHTHPOBAHHBIX
3azay.
MopenupoBaHue ¢
MOMOILIBIO




YpaBHEHHUS U CUCTEMBI YPABHEHUHN

PaBHOCHUIIBHOCTB
ypaBHeHUN JInHEeHbIE

YpaBHCHUA U UX CUCTCMBI.

Ornpenenenue uucia
KOpHEH JINHEHHOTO
ypaBHeHus1. Pemenue
JIMHEWHBIX YPAaBHEHUH,
CoJIeprKalIuX 3HaK
Monayiis. Pemenue
JIMHEWHBIX YPAaBHEHUH C
napamerpamu. Pemenne
CHCTEM JIMHEHWHBIX
YpaBHEHUH pa3HbIMU
METOJaMHU

MIPOrpaMMHBIX
CpEICTB
CamocTosTenpHoe
OTKpPBITHE: JINHEWHbIE
YpaBHEHUS U
HEpaBEHCTBA C
rnapameTpamu 1 ux
CHUCTEMBI.
Uccnenoparensckas
pabota (B TOM 4nciie
C UCIIOJIb30BaHUEM
«MaTeMaTH4YeCKUX
MAKETOBY): JIMHEWHBIE
YpaBHEHUS,
CoZEepKaIlHNE 3HAK
monyis. IIpaktukym
M0 PELIEHUIO 33/1a4:
OT MPOCTOTO K
CIIO)KHOMY —
pelIeHNe CUCTEM
JIMHEHUHBIX YPaBHEHUN
Pa3HBIMU METOJaMHU.
Marematuueckoe
COPEBHOBAHUE —
perieHne
MaTeMaTHYeCKUX
3a7a4 1Mo TemMe

OceBas cummeTpust

@urypsl ¢ 0CeBOI
cumMmerpuen. [Tpumepst

HccnenoBarenbpckas
pabota (B TOM UncIie




MuoroyroiasHuku. OKpy>KHOCTh

CUMMETPHH B
OKPYXaIOIIeM MHpPE

CymMMa BHYTPEHHHX YIJIOB
MHOI'OYTOJIbHUKA U CyMMa
BHEIIIHUX YTJIOB
BBIITYKJIOTO
MHOT'OYT'OJIbHUKA.
KacarenbHas u cexymas k
OKPYKHOCTH.
OKpyXHOCTh, BIUCAHHAS B

C UCMOJIb30BaHUEM
«MaTeMaTH4YeCKUX
MIaKETOBY).
ITocTpoeHnue Mmozenen
(B TOM umCIHE C
HCIOJIb30BaHUEM
«MaTeMaTH4YeCKUX
nakeToBy). [IpoekT:
CUMMETpHS B
OKpYXAaroIeM MUPE

[IpakTukym no
PELIEHUIO TPAKTUKO-
OPUEHTHUPOBAHHBIX
3azay.
HccenenoBarenbekas
paboTa: B3auMHOE
pacnosoxxeHue
OKPYXHOCTHU U

DyHKIMHU

YroJI. MPAMO

ITouck ob6nactu HccnenoBaTenbckas
ompeieNIeHus 1 pabora (c
MHOKECTBa 3HAYCHUI HCIOJIb30BaHUEM
¢bynkuun. Ucnons3oBanue «MaTeMaTHYECKUX

Pa3IMYHBIX CITIOCOOOB
3aJjaHus (QYHKIIHH.
Hcnonb3oBanue CBOKCTB
byHKIMI 1715 aHamu3a
rpauKoB peabHbBIX
3aBHCUMOCTEH (HyIn

MIAKETOB»): B TOM
qucie CpaBHEHUE
CBOWCTB (PYHKIIUU U
uX rpaMKoB B
3aBUCUMOCTH OT
apameTpoB




(GYHKIMH, TIPOMEKYTKH
3HAKOIMOCTOSIHCTBA
(byHKINHU, TPOMEXKYTKH
BO3PACTaHMs U YOBIBAaHUS
bynkuuu, HaubobIIee U
HaMMEHbIIIee 3HAUCHHUS
byakuun). ['paduku,
KyCOUYHO-3a/IaHHbIE

byHKIIUN

B3auMHoe pacnonoxeHue
OKPY’KHOCTH U IIPSIMOM.
[Tpumepsnr
FEOMETPUYECKUX MECT

IIpakTukym:
IIPAKTHKO-
OpUEHTUPOBAHHBIC
3aJja4y Ha B3aUMHOE
pacnosoKeHue
OKPY’KHOCTH U

10 ['eomeTrpuueckue mecta Touek 3 .

TOYEK Ha IJIOCKOCTH. IPSIMOH.

MeTto reomeTpudecKux CamocrosTenbHOe

MECT TOYEK MpU PeLIeHUN OTKPBITHE: UTO TaKOE

reOMETPUUYECKUX 3a/1a4 I'MT? IIpakTukym mno
pEIIEHNUIO 3a/1a4 Ha
I'MT

OBLIEE KOJIMYECTBO YACOB I1O 34

INPOI'PAMME




7 KJIACC Ha 68 uacoB

JIeKTPOHHBbIE
Ne HaumeHoBaHue pa3jiesioB U TeM Kouunuect OcHOBHBIE BUIbI (undposbie)
OcHoOBHOe coiep:KaHue
n/n NMPOrpamMMbl BO 4aCOB AeATeIbHOCTH o0pa3oBaTe/ibHbIE
pecypchl
Hctopust BOBHUKHOBEHUS
Y Pa3BUTHS T€OMETPHHU.
[lonsTHA: akcuoma,
Teopema, CBOMCTBO,
MIPU3HAK, JI0KAa3aTEeNbCTBO,
onpeeeHue.
NucTpyMeHTHI 11t
pyM . . CemuHap: U3 UCTOPUU
MU3MEPEHHI U TIOCTPOCHUM.
BO3HUKHOBEHHUSI U
B3anmuoe pacnonoxenne
. Pa3BUTHS TEOMETPHU.
OnemeHTsl ucTopun. O6Imue TOYEK Ha IPSIMOM.
MuHHu-uccae0BaHUE:
1 NOHATUS reoMeTpun. OCHOBHBIE 10 N3mepenne 1nHbI
YTO TaKOe, TEOpEMa,
burypst OTpE3Ka, PaCCTOSIHUE

MEXK]1y TOUKaMH.
B3anmuoe pacnosnioxxenue
npsaMbIX. Jlomanas. Buabl
JoMaHbIxX. J[inHa
JIOMaHOM.
MHOrOoyroiapHUuKH.
ITepumertp
MHOT'OYT'OJIbHHUKA.
[ToHsATHE O BBINYKIIBIX U

CBOWCTBO, IPU3HAK,
JI0Ka3aTelbCTBO,
onpeneyeHue




Yucna u BeIUUCICHUS. JIeTUMOCTb.
CroxeTHbI€ 3aJ1a4u

HEBBIITYKIIBIX
MHOTI'OYT'OJIbHUKAaX

JlenumocTh u €€ CBOMCTRBA.
IIpu3Haku AenMMoCTH Ha
4,6, 8, 11. [Ipuznaku
JenuMocTH Ha 7, 13
(YHUBEpCalbHBIN c110c00).
Pemenne 3agau
MOBBIIIEHHOM CJIOKHOCTH.
Pemenue 3amau Ha
JIETTUMOCTb.
ApudpmeTnueckuii MeTot
PEIICHUS CIOKETHBIX 3a/1a4

HccnenoBarenbckas
paboTa: 1e1uMoCTh 1
€€ CBOMCTBA.
Juckyccus:
COOTHECEHHE THUIIA
3a/1a4u U MOJIEIIH.
CpaBHeHue
apu(pMETUIECKOTO U
anredpanvecKoro
METO/Ia PelIeHHUS
3aJ1a4; TOCTOMHCTBA U
HEJOCTaTKHU.
MaremaTnueckoe
COPEBHOBaHUE —
pEIICHUE CIOKETHBIX
3a/1a4 pa3HbIMHU

METOAAMH
Tpeyronsuuku. PaBHbIE
TPEYTOJIbHUKH B [IpakTukym no
T€OMETPUYECKUX pPELICHUIO 3a/1a4.
KOH(Urypamnusx. HccnenoBanue:
Tpeyronpauku. [Ipu3Haku paBeHcTBa
IIpn3Haky paBeHCTBa paBHBIE

TPEYTOJIbHUKOB

TpeyrojabHUKOB. [Ipn3Haku
paBeHCTBa
IPSMOYTOJIBHBIX
TPEYrOJIbHUKOB.

TPEYTrOJILHUKU B
reOMETPHUYECKUX
KOH(pUTypanusax




[lepnienaukymsip u
HaKJIOHHAs
[IpencraBnenue
3aBHCHUMOCTH MEXIY
BEJIMUYMHAMU B BUJIE
dbopmynsl. CteneHw,

[IpakTukym no

MHOI'O4JICHBI, PCLIICHUIO ITPAKTHKO-
npeoOpa3oBaHue OpPUEHTUPOBAHHBIX
MHOT'OYJIEHOB, AEUCTBHUS C 3aJ1a4 Ha HaXO0X/IEHHE
MHOI'O4YJICHaAMH. HCU3BECTHBIX
AnreGpanyecKue BbIPaKEHH 10 MHorouseH cTaHAapTHOTO ~ BEJIHUYUH C
Buaa. CTeneHb MPUMEHEHUEM
MHorouieHa. Kopau dbopmyIL.
mHorouneHa. Haxoxnaenne  MccrnenoBarenbckas
KOpHEH MHOTOWICHA. paboTa: KaKk HallTu
JlokazarenbCcTBO KOpEHb MHOTOWICHA?
TOXIEeCTB. PazHbie
NOaXO0dbI K
JI0Ka3aTeIbCTBY TOXKIECTB
COOTHOIICHUS] MEXKTY Uccnenosarennckas
CTOPOHAMH U yIJIaMU paboTa (B TOM yucIe
TpPeYroJbHUKA. C UCMOJIb30BaHUEM
Hepasenctso «MaTEMATHYECKHUX
TpeyroJbHUKN U TEOMETPUUECKHE 4 TpEYroJIbHUKA. MAKETOBY):
HEPABEHCTBA HepaseHncTBo 0 uinHe reOMETPUUYECKHE
nomaHoil. HepaBeHcTBO HEPABEHCTBA.
MeXy nepneHaukyiaspoM  Ilpaktuxym no

" HakJIOHHOH. PaccTosgnue
OT TOYKH JI0 NPSMOU

PCLIICHUIO ITPAKTHKO-
OPHUCHTHUPOBAHHBIX




3ajad.
MonaenupoBanue ¢
IIOMOUIbIO
MIpOrpaMMHBIX
CPEICTB

YpaBHEHHS U CUCTEMBI YPABHEHUI

PaBHOCHIIBHOCTB
ypaBHeHul JIuHeitHbIe

YpaBHCHUA U UX CUCTCMBI.

Onpenenenue yncia
KOpHEH JIMHEMHOTO
ypaBHeHus. Pemenue
JIMHENHBIX YPABHEHUH,
COZIepKaIIMX 3HAK
Moayns. Pemenue
JIMHEUHBIX YPABHEHUH C
napamerpamu. Pemenune
CUCTEM JIMHENHBIX
YpaBHEHUH pa3HbIMU
METOAAMH

CamocrosiTenbHOe
OTKPBITHE: JINHENHBIE
YpaBHEHHUS U
HEPaBEHCTBA C
napaMeTpamu U ux
CHUCTEMBI.
UccnenoBarenbekas
pabora (B TOM 4HcIe
C UCIIOJIb30BAaHUEM
«MaTeMaTH4YeCKUX
[IAKETOB»): JIMHEWHBIE
YpaBHEHUS,
coJieprKallye 3HaK
moxayns. IIpaktukym
II0 PELICHHUIO 3a/1a4:
OT IIPOCTOTO K
CIIOKHOMY —
pEILIEHNE CUCTEM
JIMHEUHBIX YPaBHEHUN
pa3HbIMH METO/IaMHU.
Maremarnueckoe
COpEBHOBaHHE —
pelieHne
MaTeMaTUYeCKUX
3aJa4 110 TEME




OceBas cuMMETpUs

MuoroyroiasHuku. OKpPY>KHOCTh

@urypsl ¢ 0CEBOI
cummetpuei. [Ipumepsl
CUMMETpUU B
OKpYXaroIieM MUpe

CymMa BHYTPEHHUX YIJIOB
MHOI'OYTOJIbHUKA U CyMMa
BHCIIHUX YI'JIOB
BBIITYKJIOT'O
MHOT'OYT'OJIbHUKA.
KacarenbHas u cexymas k
OKPYXHOCTH.
OKpy’XKHOCTb, BIIUCAaHHAs B

HccnenoBatenbekast
pabota (B TOM yucIie
C UCTOJIh30BAHUEM
«MaTeMaTHYeCKUX
MTaKETOBY).
[Toctpoenue monenei
(B TOM UmCIE C
HCIOJIb30BaHUEM
«MaTeMaTH4YeCKUX
naketoB»). [Ipoexr:
CUMMETpHS B
OKPYXKaroIIeM MUPE

[IpakTukym no
PELIEHUIO TPAKTUKO-
OPUEHTHUPOBAHHBIX
3ajad.
HccnenoBarenbekas
paboTa: B3auMHOE
pacnosoxeHue
OKPY>KHOCTH U

DyHKIMHU

YTOJL IpsAMOi

[Touck obnactu Uccnenosarensckas
ompeeNeHus U pabora (c
MHO’KECTBA 3HAUECHUN HUCITIOJIB30BAHHUEM
¢byHkuu. Mcnonb3oBaHue = «MaTeMaTHUECKHUX

Pas3IMYHBIX CIIOCOOOB
3a71aHus (QYHKIIHH.
Hcrnonb3oBaHue CBOKCTB
byHKIMI 1715 aHamM3a

MAKETOB»): B TOM
qucie CpaBHEHUE
CBOWCTB (PYHKLIUU U
uX rpauKoB B




10 I'eomerprueckne Mmecta TOYEK

OBLIEE KOJIMYECTBO YACOB I1O
IMPOI'PAMME
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rpauKOB peaTbHBIX
3aBUCUMOCTEN (HyJIH
(byHKINHU, TPOMEXKYTKH
3HAKOIMOCTOSIHCTBA
(byHKINHU, TPOMEXKYTKH
BO3pacTaHHs U yOBIBAHUS
byHKIIMK, HAUOOJIBIIIEE U
HaMMEHBIIICE 3HAYCHUS
¢bynkun). ['paduku,
KYCOYHO-3aJIaHHbIE

byHKIUMA

B3aumHoe pacnonoxenue
OKPYKHOCTH U MPSMOIA.
IIpumepsl
T€OMETPUYECKUX MECT
TOYEK Ha IJIOCKOCTH.
Meron reomeTprYeCcKuX
MECT TOYEK IPU PELICHUN
T€OMETPUYECKUX 3a]1a4

3aBUCUMOCTH OT
apaMeTpOB

[IpakTukym:
IIPAKTHKO-
OpUEHTUPOBAHHBIC
3aJ]auM Ha B3aUMHOE
pacnosoxeHue
OKPYXHOCTHU U
IPSAMOM.
CamocrosTenbHOe
OTKPBITHE: YTO TaKOE
I'MT? IIpakTukym 1o
pEILIEHNUIO 3a/1a4 Ha
I'MT




8 KUIACC

DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM KosnuyecrBo OcHoOBHbBIE BH/IbI (uudposbie)
OcHoBHOe coepkaHue
n/n NPOrpaMMblI 4acos AesITeJIbHOCTH o0pa3oBaTe/ibHbIE
pecypchl
KBanpaTHblii KOpEHb.
Brinosninenue onepanuii
C UppalOHaIbHBIMU
[IpakTukym no
yuciamu. TogHOCTB
Yucna v BIYMCIECHUS PELIEHUIO 3a/1a4: OT
MPUOIMKCHUS
(KBagpaTHbIE KOPHH, MIPOCTOTO K CII0KHOMY.
5 HUPPALMOHATIEHOTO
UppalMOHAJIbHBIE YHCIIA, Hccnenosarenbckas
qyclla IpU PeLIeHUU
CTETIEHH) pabora. KBagpaTHeie
3anad. OKkpyrieHue
KOpHH.
UpPPpalMOHAIBHBIX
qucell, IPUKUIKa
pe3yJibTaTa BBIYUCICHNN
JpoGHO-paluoHanbHbIe
BbIpakeHUs1. CTeNeHH.
Beinonnenue IIpakTrkym 1o
Anrebpanueckue BhIpaXKEHUS 2 TOKJECTBEHHBIX PEILLIEHUIO 3a/1a4: OT
npeodpa3o—BaHUI IIPOCTOTO K CIIOKHOMY
paloOHaIbHBIX
BBIpa)KCHU I
[Tapamienorpamm, ero [IpakTrkym 1o
MIPU3HAKU U CBOWCTBA. pELIEeHNUIO 3a/1a4: OT
YeTbIpexyroJpHUKH 4 [IpsiMoyroabHUK, pOMO, IIPOCTOTO K CII0)KHOMY.
KBaJpaT, ux npuzHaku 1 |~ MccnepoBarensckas
cBoiicTBa. Tpamenusi. pabota. 3HaKOMbIe




YpaBHEHHS 1 HEPABEHCTBA

PaBHoOepenHas
Tpaneuus, e€ CBOMCTBa
Y TIpU3HAKU

KBagparusle ypaBHEHUSI.
Onpenenenue
PaBHOCUJIbHBIX
YpaBHEHUM.
[IpuMeHeHnEe CBOWCTB
YpaBHEHUH C OAHOMN
IIEPEMEHHOM.
Onpenenenue
KOJIMYECTBA
JEACTBUTEIbHBIX
KOpHEN KBaJpaTHOI'O
ypaBHeHUs. Pemienue
JTPOOHO-pallMOHATIBHBIX
YpaBHEHUH,
CBOJSIIINXCSI K
JIMTHEWHBIM WUJIH K
KBaJpaTHBIM
YpaBHEHUSIM,
WCIIOJIb30BaHUE METOAA
3aMEHBbI IEPEMEHHOM.
Pemenue TeKCTOBBIX
3a/1a4 anreOpanaecKuM
Croco0oM: TIepexoy OT
cioBecHOU hopmy-
JIUPOBKHU YCIIOBHS
3a/1auu K
anreOpanyeckon

HE3HAKOMBIE
YETBIPEXYTOJIbHUKU

UccnenoBatenbckas
pabora:
PaBHOCHJIBHOCTb U
cnencreue. [IpakTukym
10 PEIIECHHUIO
CIOXETHBIX 33/1a4.
[IpakTukym no
peIleHuIOo 3a/1a4: OT
MPOCTOTO K CIIOKHOMY
— ApoOHO-
palnoHaIbHbIE
YpaBHEHHUS.
HccnenoBarenbckas
pabota (B TOM 4ucie ¢
MCIIOJIb30BAaHUEM
«MaTeMaTU4YeCKUX
MIaKETOBY):
rpaduydeckas
MHTEpIpeTaIus
YPaBHEHUN C ABYMS
MepEeMEHHbBIMHU.
MoaenupoBanue
Pa3IMYHBIX CUTYaIH




I{eHTpaIbHO-CUMMETPUYHBIC
¢urypsl. [IponoprroHanbsHbEIE
otpesku. [Togobue.
[TpeoOpa3zoBanue mo100us.
ITmomanu.

MOJIETIH ITyTEM
COCTaBJICHUSI
yYpaBHEHUS; peIlICHUE
COCTaBJICHHOI'O
ypaBHEHUS;
HHTEpIIpeTaIus
pe3yInbrarta.
I'paduueckas
HHTEpIpEeTaIHs
yYpaBHEHUU C IBYMs
MIePEeMECHHBIMU
dopmyIMpOBKa
oTpeeNeHus 1 I0Ka3a-
TEJIbCTBO CBOICTB
LIEHTPaIbHO-
CUMMETpPUY-HBIX UTYP.
Cpenusis muHus
TpeyroyibHUKa. CpeaHss
JIUHUS TPATICITUH.
Teopema Darneca.
[IponopuroHanbHBIE
oTpe3ku. Beenenue
TTOHSTHS
npeoOpazoBaHUs
noxo0us 1 moXO0HBIX
¢uryp. CooTHOIIEHUS B
MOI00HBIX (PUrypax.
3amaun Ha HAXOXKICHUE
TUIOMIAIN C
HCIIOJIb30BaHUEM

CamocTosiTenbHOe
OTKPBITHE: YTO TAKOE
npeoOpa3oBaHue
noaoous?
HccnenoBarenbckas
pabota (B TOM 4ucIIe C
UCIOJIb30BaHUEM
«MaTeMaTHYECKUX
MAKETOB»): YTO TaKOe
¢dpaxran? [IpakTukym
0 PELICHHIO 3a/1a4




I[OKaSaTCJ'ILCTBa HCPABCHCTB

pa3OueHHs Ha YacTu U
noctpauBanue. Meron
ILIOIIAJICH.

O1LeHKa 3HAaYEHUS
BBIPAYKEHHUS C UCTIOJb-
30BaHUEM HEPABEHCTB.
[IpuMeHeHnEe CBOWCTB
HEPaBEHCTB B XOJI€
penieHus 3aaad.
Omnpenenenue
PaBHOCHIIBHBIX
HEpPaBEHCTB.
JlokazaTenbCcTBO
HepaBeHCTB. Perenue
TEKCTOBEIX 3a7a4 C
TTOMOIIIBIO JIMHEHHBIX
HEpPABEHCTB C OJJTHOM
IIEPEMEHHOM.
UccnegoBanme
JIMHEWHOT'O0 HEPaBEHCTBA
C OJTHOM IIEPEMEHHOM C
rnapamMeTpom

[IpakTuyeckas padora:
MOCTPOEHUE MOJIeTIEeH —
HEPaBEHCTBO KakK
MOJIEb PEATBHOM
CUTYaIIHH.
CamocrosiTepHOE
OTKPBITUE: METO/IBI
JI0Ka3aTeNbCTBA
HEPaBEHCTB.
Matemaruueckoe
COpPEBHOBAHHE —
pernieHue 3aaa4
pPa3HBIMH METOJIaMHU.
Hccnenosarensckas
pabora: TuHEeWHOe
HEPABEHCTBO C OJJHOM
IIEPEMEHHON C
napameTpom

[IpsiMoyrosbHBIE TPEYTOIBHUKH

Teopema [Tudaropa u ee
MIPUMCHCHHE.
Jloka3aTenbCcTBO
COOTHOILIEHUH MEXKY
MIPOTIOPIIMOHATBHBIMHU
OTpE3KaMH B MPSMO-
YTOJIBHOM

[IpakTrkym no
PELIEHUIO NTPAKTHKO-
OPUEH-TUPOBAHHBIX
3a/1ad.
CaMocTosiTenbHOe
OTKPBITHE: YTO S 3HAIO
PO MPSAMOYTOJIbHBIN




TPEYTOJIbHUKE.
IIpumeHeHue
COOTHOUICHUH IpH
peuieHun
r€OMETPUYECKHX 3a/1au.
Tpuronomerpuyeckue
GdbyHKIIMHN B
IPSIMOYTOJIBHOM
TPEYTOJIbHUKE.

TPEYTrOJbHUK?
MaremaTuueckoe
COPEBHOBaHUE —
penieHue 3aaa4
pa3HBIMH METOJAMU

DyHKIMU

ITouck obnactu
OIpeIeTICHUS 1
MHOKECTBA 3HAUCHHUI
¢bynkuuu. I'paduk
¢bynkuuu k/x. @yHkuus
Buaa (ax + b)/(cx + d)

HccnenoBarenbckas
pabora (B TOM 4Uucie ¢
HCIOJIb30BaHUEM
«MaTeMaTU4YeCKUX
MTaKETOBY):
HCCIIeIOBAaHHE
(GyHKIHH.
CamocTosiTenbHOe
OTKpBITHE: PYHKIIUS
Buaa (ax + b)/(cx +d)

Yucna ¥ BRIYUCICHUS: IETUMOCTD

dopMynHrpoBKa
OIIpEICIIEHUS
JeTMMOCTH HaIello,
4ucell, CPaBHUMBIX I10
JAHHOMY MOZYJIIO.
BrinonHenue nenenus ¢
OCTaTKOM.
Jloka3aTenbCTBO U
IIPUMEHEHHE CBOICTB
CPaBHEHUH 10 MOJYJIIO.

Uccnenosarennckas
pabora: 1eTuMOCTb.
CaMoCTOSTEIIbHOE
OTKPBITHE: CPaBHEHUE
10 MOJTYJIIO.
[TpoGnemHubIit
MIPAKTUKYM: pElIeHHE
3a7a4 Ha IOUCK
OCTaTKOB CyMMBI H
MIPOU3BEICHUS 110




HaxoxaeHue ocTaTkoB
CYMMBI U ITPOU3-
BEJCHUSA 110 JaHHOMY
MOJYJIEO

MO/TYJIIO.
Maremarudeckoe
COPEBHOBAHUE —
pelLIeHKE 3a/1a4 Ha
JICIUMOCTD U
CpaBHEHUE 10 MOYJIIO

10 Bnucannbie u onucaHHEIC
YCTBIPCXYT'OJIbHUKHN

OBIIEE KOJIMYECTBO YACOB I1O
ITPOI'PAMME

34

Bnucannsie u
LIEHTPAJIbHBIE YIJIbL.
Yrael Mexay XopAaaMu U
CeKylnMH. Brincanubie
Y OIIMCaHHbIE
YEThIPEXYTOJIbHUKU.
Bzaumnoe
pacIoyioxKeHue AByX
OKPY>KHOCTEHN

[IpakTukym no
PELIEHUIO 3a/1a4: OT
IIPOCTOTO K CIIO)KHOMY




IHOYPOYHOE IIVTAHUPOBAHUME

6 KJIACC

Ne i/m

Tema ypoka

IToBTOpEHME Kypca S Kiacca.
JmarHoctuyeckas padora.

Jenurenu u KpaTHBIE.

Kosn4yecTBO 4acoB

KonTtpoJubh

Bceero
ble padoThI

IMpakTH4eckn
e padoThl

JJIEKTPOHHBIE
uu(ppoBbIe
o0pa3oBaTeJbHbI
e pecypchbl

Onnaiin-
TpEeHaXKephl Ha
iaTgopmax
«Yuan.py»,
«Sanexc. YueOHnk

», 3a7JaHUs HA
POII

NHTepakTrBHBIE
3a1aHus Ha
HaxO0XJICHUE
JEIIATEIIEN U
KpatHbIX (Yuu.py,
POII)

[Tpuznaku nenumocty Ha 10, Ha 5 1 Ha

2.

Buneoypoku u
Mpe3eHTaIuu
(Enunas
koJutekius I{OP)




[Ipu3Haku 1eauMocTy Ha 3 U Ha 9.

HpOCTBIe U COCTaBHBIC HHCJIA.

OCHOBHOE CBOMCTBO JIpOOHU.
CokpariieHue ApoOei.

[IpuBenenue apobdeit k odIEeMy
3HaMEHATEIO.

CpaBHeHnue apo0eit ¢ pa3HbIMU
3HAMEHATEeISIMH.

HNHTepakTrBHBIE
YIPAKHEHUS U
TPEHAXEPHI 10
IIPU3HAKaM
JENUMOCTH

OHnaliH-Urpsl Ha
OTpeIeJICHUE BUA
Yypcia, TabauIa
MPOCTHIX YUCET B
uudpoBom
dbopmare
MaremaTudeckue
TPEHAXKEPHI JIs
OTpabOTKH
COKpaIeHuUsI
(Hammpumep, Ha
LearningApps)
Buneoypoxku ¢
MTOIIIarOBBIM
00BICHCHHUEM
alropuT™Ma
(YouTube-
kaHaibl, POIII)

HNuTepakTuBHbIE
3a/1aHUsA Ha




10

11

CnoxeHre U BBIYUTaHHUE ApooOei ¢
pa3HBIMHU 3HAMEHATEIISIMH.

CnoxxeHue 1 BEIYMTAHHUE CMEIIAHHBIX
YHCCII.

Pemenne 3amay Ha clIOKEHUE U
BBIYUTAHUE JIPOOCi.

CpaBHEHUE Apodei

(YVuu.py)
Omnnaitu-
TPEHaXKephI I
OTpabOTKH
BBIUMCIICHUM

(AKmnacc)

HNHTepakTrBHBIE
KapTOYKH C
3aIaHUSAMU HA
JIICUCTBUS CO
CMEILIaHHBIMU
YuCIaMu

3amauu B
3JIEKTPOHHOM
dbopmare ¢
aBTOMATHUYECKOU
IIPOBEPKOU

12

YmMHoxeHue apooeit. Haxoxnenue
JpoOU OT YHCIA.

I'eomeTpuueckue
MOJIENIU U
WHTEPaKTUBHbBIC
1aTOpMbI
(GeoGebra)

13

B3aumMuo oOpatHbie uncna. [lenenne
JTPOOCH.

Buneoypoxku ¢
IIOIIarOBBIM




14

15

16

Haxoxaenue uncia no ero Apoou.

KonTtponbshas padora Nel o teme
«OOBIKHOBEHHBIC IPOOH.

OTHOIIIEHUS.

00BsCHEHUEM
JEJICHUS

HNHTepakTuBHBIE
IIPAKTUYECKUE
3a1a4u

DIIEKTPOHHBIE
TECTHI IS
MIPOBEICHUS
KOHTPOJIbHBIX
pabot (Hanpumep,
Ha TiaTgopme
«MOBII» nnm
«AKmaccy)

NHTepakTrBHBIE
3a/1aHUsA Ha
COCTaBJICHHE
OTHOLLIEHUH

17

[Iponopunu. OCHOBHOE CBOWCTBO
IPOIMOPLIMH.

IIpe3enTannu ¢
AHUMHUPOBAHHBIMU
cllaniamMu,
JEMOHCTPUPYIOITU
MU MPONOPIIUU

18

Pemenue 3agau ¢ mOMOIIBIO
IIPOIIOPLIUH.

OmnJtaiiu-
TpEHaXEPhI IS
penieHus




19

20

21

[Ipsimast u oOpaTHas
IPONOPLHUOHATEHBIE 3aBUCHMOCTH.

Maciura0.

Pemienne 3amay mo reme «OTHOIIEHUSA
U TIPOTIOPLIUN.

MPOCTEUIINX
MIPONOPIUIA
IIpumeps! u3
JKU3HH,
MIPEJICTABICHHBIE B
BUJIC
MHTEPaKTUBHBIX
MoJeneun

HNHTepakTrBHBIE
KapThI U 33aHUS
I10 ONPEIEIICHUIO
Mmacmirada

3amauu ¢
MPaKTUYECKUM
coAepKaHUEM B
3JIEKTPOHHOM
BUJIC

22

KoopannaTtHas npsimast.
[IpOTHBONONOKHBIE YUCIIA.

HNHTEpaKTUBHBIN
Tyu/mipsiMas s
IIOCTPOEHUS
(GeoGebra)

23

Monaynp uncna. CpaBHEHHE YUCEIL.

Buneoypoku u
VHTCPaKTUBHBIC
3aJjaHUs Ha
CpaBHECHUE




24

25

26

27

28

29

CI1oXeHne Yucell ¢ IIOMOIIBIO
KOOPANHATHOM IIPSMOM.

Cnoxenue OTPHUHATCIIBHBIX YN CCII U
YUCCJI C pa3HbIMU 3HAKaAMMU.

Bperuuranue.

YMHOXEHHUE U JACICHHUC
IMMOJIOKUTCIIBbHBIX U OTPHULATCIIbHBIX
YHUCCII.

Pemrenne npumMepoB 1 3a/1a4 Ha BCE
JIEUCTBUSL.

Packpritre cko6ok. [TogoOHbIe
ciiaraeMele.

HNHTepakTrBHBIE
MOJCIHU IS
JEMOHCTpaLUU
CJIOKEHUS Ha
pAMON

Onnaiin-
TpEHaXEPhI IS
OTpabOTKHU TIPABUII
(AKnace, Yuu.py)

NHTEepakTUBHBIC
3aJlaHus Ha
BBIYHTAHHC
Ta0auip! 3HaKOB B
uudpoBom
dbopmare,
TpEeHaXKEPHI
KomriekcHbie
OHJIAlH-
TpEeHaXKEPHI

[Tomaroseie
OHJIANH-
KOHCTPYKTOPBI
ISt
peodpa3oBaHus
BBIPAKECHUN




30

31

32

33

34

Hroro:

Pemenune ypaBueHui.

KoopanHaTHas mI10CKOCTh
(mpakTUueckas padbora).

HOBTOpCHHG. Pemenue 3aJa4 Ha ,ZIpO6I/I
H IIPOLICHTHI.

[ToBTOpenue. [eiicTBus ¢
palMOHAIEHBIMU YU CIIAMM.

HToroBast KOHTpOJIbHAS paboTa.

34

HNHTepakTrBHBIE
JOCKH U 3aJJaHus C
aBTOMaTHU4ECKOU
MIPOBEPKOM
HNHTepakTrBHBIE
KOOPJIHUHATHBIE

IIJIOCKOCTHU
(GeoGebra)

HNHTepakTrBHBIE
3a/1aHUsA Ha
[IOBTOPEHUE

Ownnaitg-
TPEHaXKEPhI 1JIs
UTOrOBOT'O
MMOBTOPEHUS

DIIEKTPOHHBIE
TECTBI AJIS
POBECHUS
UTOTOBOM pabOThI




7 KJIACC Ha 34 yaca:

Ne i/m Tema ypoka

[IpakTukym

HNHCTpYyMEHTHI 111 U3MEPEHUI U TTOCTPOCHUH.

KoaudecTBO 9acoB

KonrpoJuabubie
Bcero P
padoThI

IIpakTHYeckue
padoThI

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

2 B3aumHoe pacrosnoxeHue npsimbix

MuoroyronsHuku. [lepumerp
3 MHOroyrojbHuka. [[oHaTHE O BBINYKIIBIX U
HEBBIITYKJIBIX MHOTOYTOJIbHUKAX

[IpakTuKyM MO peuIeHuIo 3a1a4 U3 pealbHOI

MIPAKTUKU Ha YaCTH, IPOOH, MPOLICHTHI,

MPUMEHEHNE OTHOIICHUN U TMPONOPIHU TpU

pelieHnu 3a1a4y

[Ipu3Haku AeMMMOCTH CYMMBI U

5 MIPOU3BE/ICHUS LIEIIbIX YUCEI MPU PEIICHUH
3a1a4

HauOospmmii o0mui qeIuTensb U
6 HaWMEHbIIIee 0011Iee KPaTHOE JBYX YUCE.
B3anMHO nipocThle uncia

CpaBHEHUS LIENBIX YUCEN 110 MO0
HaTypaJIbHOTO Yncia

TpeyronbHuky. PaBHBIE TPEYTONBHUKY B
reOMETPHUECKUX KOH(PUTYpaIHIX.

[Ipu3Haky paBeHCTBA TPEYTOJIBHUKOB.
[IpakTHkyMm Mo pemenuto 3aaay




10 JleneHne MHOIOWICHOB

1 [IpeoOpa3oBaHUe 1ENOTO BHIPAKCHHUS B
MHOT'O4JIEH

12 KopHau MHOrOUwIEHa

13 Ky0 cyMMBI 1 Ky0 pa3HOCTHU ABYX BbIpaXKEHUI

14 CymMa ¥ pa3HOCTh KyOOB JIBYX BBIpa)KECHHM
IIponsBeneHne pa3sHOCTU U CYMMBI IBYX

15 BBIpQ)XEHUI, CyMMa M pa3HOCTh KyOOB JBYX
BBIPAYKEHU I

16 ToxnectBo. ToxxnecTBeHHbIE
npeoOpa3oBaHus anredpanvyeckux BbIPAKEHUN

17 Jloka3arenbCTBO TOXKIECTB

18 PaBHOCMIIBHOCTB YpaBHEHMM

19 YpaBHEHHE KaK MaTeMaTH4YECKasi MOJEIb
peanbHON CUTYalluH

20 JInHenHoe ypaBHEHHE, coJlepKallee 3HaK
MOZYJIS

51 IIpaxTkyMm mo pemenuto 3anad. JInuevinsie
ypaBHEHUSA
Cucrema 1ByX JTUHEHHBIX YPaBHEHUM ¢ ABYMs

22 IIEPEMEHHBIMU KaK MOJIEb PEATBHON
CUTYyalu

2 VYpaBHeHHUs U cUCTEMBI ypaBHEHUN. MuHuU-
ITPOEKTHI
CymMa BHYTPEHHHX YIVIOB MHOTOYTOJIbHUKA U

24 CyMMa BHEIIHUX YIJI0B BBIITYKJIOTO

MHOT'OYT'OJIbHUKa




25

26

Cymma yriioB MHOroyrojbHuka. [Ipaktukym
10 PELICHHUIO 3a/1a4
B3aumnoe pacronoxeHne OKpyKHOCTH U

npsamoii. KacarenbHas U cekyias K
OKpyXHOCTH. [IpakTHKYyM 1O pelIeHuIo 3a1au

27

B3anMHOe pacnosnokeHue OKpyKHOCTH U
npsmon. KacarenpHas u cexymas K
OKPY>KHOCTH

28

29

30

[Tonsarue Gpynkiun. CriocoObl 3a1aHus.
O6nacte onpeneneHusi. MHOXKECTBO 3HAUCHHIMA
¢bynkunu. Haxoxnenue mo rpaduky
HccnenoBanue GyHKIMNA: HYIH,
3HAKOIIOCTOSHCTBO. [IpomexyTkun
BO3pacTaHus 1 yobiBanus. Haubomnbiee u
HaMMEHbIIee 3HaYCHNEe (PYHKIUU

®Oynknun y = |x|, [ax+b|, ux rpadukn

31

[TocTpoeHue ClIoXKHBIX KyCOUHO-3aJaHHBIX
byHKIMIA

32

33

34

I'MT: okpyKHOCTB, ITapajuICIbHbIE TIPSIMBIE.

Pemenne 3an1a4 Ha MOCTPOCHUE METOIOM
I'MT

O6ocHOBaHMS TPOCTEUIINX TOCTPOSHUH,
JTaIbl 3a7a4X Ha IOCTPOEHUS
[IpakTHKyM MO pemeHuto 3a/1a4 Ha
IIOCTPOEHUE LUPKYIIEM U JIMHEUKOMN

OBIIEE KOJIMYECTBO YACOB 110
INPOI'PAMME

34




7 KJIACC Ha 68 yacos:

KosmuecTBo yacos DJIEKTPOHHbBIE
Ne n/n Tema ypoxa KonrTpoabubie IIpakTuueckue wipossIe
Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI pecypenr
| Hcropust BOBHUKHOBEHUS U Pa3BUTHS |
r€OMETpUHU
) [TonsTHA: akcuoMa, TeopeMa, CBOMCTBO, |
IIPU3HAK, 10KAa3aTEIbCTBO, ONPEACIICHHUE
3 HNHCcTpyMeHTHI 1151 U3BMEPEHUN U TOCTPOEHUM. |
[IpakTukym
B3anMHoe pacnonoxeHue ToYeK Ha IpsiMOil.
4 W3mepenne niauHbl 0Tpe3Ka, pacCTOsIHUE 1
MEXIy TOUKaMHU
B3anMHOe pacnonoxeHue npsMbIx 1
Jlomanas. Buapl m1oMaHbIX. J[IMHA JOMaHOM 1
MuoroyronsHuku. [Tepumetp
7 MHOIoyrojbHuKka. [IoHATHE O BBIMYKIIBIX U 1
HEBBIITYKJIBIX MHOTOYTOJIbHUKaX
MuoroyronsHuku. [Tepumetp
8 MHOIOyrojbpHUKa. [[OHATHE O BBIMYKIIBIX U 1
HEBBIITYKJIBIX MHOI'OYT'OJIbHUKAX
9 [Ipocreiiue ¢purypsl. MaremaTnueckuii |
MapadoH
10 [Ipocreiiue ¢purypsl. MaremaTnueckuii |

MapagoH




[IpakTuKyM MO pPEIICHUIO 3a/1a4 U3 PealbHOU
MIPAKTUKU Ha YaCTH, TPOOH, MPOIICHTHI,

H IIPUMEHEHHE OTHOLIEHUN U IIPONOPLUHI IIPH
pellIeHnH 3a1a4
Peanbubie 3aBucumoctu. [Ipaktukym mo

12 pEIICHUIO 3a/1a4 Ha JABHXKEHUE, padoTy,
MOKYIIKH, HAJIOTH

13 [Ipusznaku nenumoctr Ha 4, 8, 6, 11
[Ipu3Haku JeIMMOCTH CyMMBI U

14 IIPOU3BEICHNUS LIEIIbIX YUCEII IIPU PELLICHUH
3a1a4
HauOoJpmmii o0Immi qeIuTensb U

15 HaWMEHbIIIee 00111ee KPAaTHOE JBYX YUCE.
B3anMHO nipocThle yncia

16 Anroputm EBkiupa. Jlenenue ¢ octaTkom

17 CpaBHEeHUS 1IENIbIX YHCET 10 MOJYJIO
HaTypaJIbHOTO Yncia

13 MatemaTnueckoe COpeBHOBAHHE: 3a/1a4M Ha
JEJIMMOCTb
TpeyronbHuku. PaBHbBIE TPEYTOJBHUKY B

19 reOMETPUUECKUX KOHPUTYpaIHIX.
Uccnenosanue

20 [Ipu3Haku paBeHCTBa TPEYTOJbHUKOB.
[IpakTHKyMm Mo pemenuto 3aaay

o1 [Ipu3Haku paBeHCTBA TPEYTOJIbHUKOB.
[IpakTHkyMm Mo pemenuto 3aaay

” [Ipu3Haku paBeHCTBA TPEYTOJIbHUKOB.

[IpakTukym 1o pemeHuto 3agad




[Ipu3Haku paBeHCTBA MPSAMOYTOIbHBIX

23 TpPEYroJabHUKOB. llepnenauxyssp u 1
HaKJIOHHAs
IIpu3Haku paBeHCTBA NPAMOYTOJIBHBIX

24 TPEyroJibHUKOB. [IpakThKyM 1o perieHuto 1
3ajau

25 JleneHre MHOTOWICHOB 1

26 Jlenenre MHOTOWICHOB 1

7 [IpeoOpa3oBaHue 11700 BBIPAKEHUS B |
MHOTO4JIEH

28 KopHu MHOTrOUWIEHA 1

29 Ky0 cyMMBI 1 Ky0 pa3HOCTHU ABYX BbIpaXKEHUH 1

30 CymMa ¥ pa3HOCTh KyOOB JIBYX BBIPayKEHHIMA 1

31 CyMmMa 1 pa3HOCTb KyOOB JIByX BBIpayKE€HHI 1
[Ipou3BeneHre pa3HOCTU U CYMMBI IBYX

32 BBIpAKEHUI, CyMMa U pa3HOCTh KyOOB IBYX 1
BBIPAKECHUIN

3 ToxnectBo. ToxknecTBeHHbIE |
peoOpa3oBaHus aIredpanyecKux BoIpaKeHUN

34 Jloka3aTenbCTBO TOXKJIECTB 1

35 I'eomerprueckne HepaBeHCTBA. MUHU- |
MIPOEKTHI

36 I'eomeTrpuueckue HepaBeHcTBa. [IpakTHKyM !
0 pEelICHHUIO 3a/1a4

37 [IpssMoyronbHBINA TpeyronbHUK. [IpakTukym |

10 PCIICHUIO 3a1a4




[IpsimoyronbHbIN TpeyroiabHUK. [IpakTukym

38 10 PELICHHUIO 3a/1a4

39 PaBHOCHIIBHOCTH ypaBHEHUI

40 VYpaBHEHME KaKk MaTEMAaTUYECKasi MOJIENb
peanbHON CUTYaluH

A1 JIuneitHoe ypaBHEHUE, COAepKallee 3HaK
MOJZYJIS

42 [IpakTukym no pemenuto 3anad. JInHeinsie
YpaBHEHUs
Cucrema 1ByX JTUHEHHBIX YPAaBHEHUM C ABYMsI

43 IIEPEMEHHBIMU KaK MOJIEIb PEAIBHON
CUTYyaluu

44 VYpaBHEHMS U CUCTEMBI ypaBHEHUN. MUHHU-
IIPOEKTHI

45 durypsl ¢ oceBoil cummerpueil. [Ipumepsl B
IpUpozE

46 [Ipoekt «CuMMeTpust B OKPY>KaIOLIEM MUPE»
— cOop MaTepuasos

47 KomMmproTepHOe MOIenMpOBaHUE: CUMMETPHS
B IrpaMuecKux pelakropax

43 [Ipoekt «CuMMmeTpus B OKpYKaIOLIEM MUPE.
Odopmiienne u 3amuTa NpoeKToB
CymMa BHYTpPEHHHX YIJIOB MHOTOYTOJIbHUKA U

49 CyMMa BHEUTHUX YTIJIOB BBITYKJIOTO
MHOTOYT'OJIbHUKA

50 Cymma yriioB MHOroyrosibHHKa. [Ipaktukym

110 PCIICHUIO 3a1a4




Bzanmuoe PaCIIOJIOKCHHUE OKPYKXHOCTH U

51 npsmon. KacarenpHas u cexymas K
OKpY>XHOCTH. [IpakTUKyM IO pelIeHuIo 3a1a4

50 Uccnenosanue. OkpykHOCTh. OKPYXKHOCTb,
BIIMCaHHAas B Yol

53 [IpakTukym no peuienuto 3agad. OKpy’HOCTb,
BIIMCAHHAas B yroJl
B3aumHoe pacronoxeHue OKpyKHOCTU U

54 npsmoi. KacarenpHas u cexymas K
OKPY>KHOCTH
[Tonstue pynkuuu. CriocoObl 3a1aHUS

55 O6mactp onpezaeneHns. MHOKECTBO 3HAUCHUM
¢bynkunu. Haxoxnenue mo rpaduky
HccnenoBanue GyHKIMNA: HYIH,

56 3HAKONOCTOSAHCTBO. [IpomexyTku
BO3pacTaHus u yobiBaHus. Hanbosnbliee u
HauMEHblIlee 3HaUeHne PyHKIUU

57 [Toctpoenue rpadukoB peabHbIX
3aBUCUMOCTEN
I'paduku KycouHO-3aJaHHBIX (PYHKLIUH.

58 HccnenoBanmne GpyHKMiA ¢ mnapaMeTpom
(JTuHelHbIe)

59 CpaBHeHue cBOMCTB (DyHKIIMI B 3aBUCUMOCTH
OT mapaMmerpa

60 MareMaTHuecKkoe COpeBHOBaHHE: (DYHKIHH

61 ®yukiyy y = |x|, [ax+b|, ux rpadpuku

2 ITocTpoeHue CIOXHBIX KyCOUHO-33JaHHbBIX

byHKIUH




I'MT: okpy)HOCTb, TapaJiIeIbHbIC MTPSMBbIC.

63 Pemrenue 3a1au Ha MOCTpOEHUE METOJIOM 1
I'MT

64 MeTto reoMeTpUYECKUX MECT TOYEK NpU |
pEILIECHNN T€OMETPUYECKUX 3a/1a4

65 O6ocHOBaHMS MPOCTEHIINX TTOCTPOCHUH, |
3Tamnbl 33JJa4y Ha IOCTPOEHUS

66 [IpakTHKyM 1O PEIICHUIO 3anatj Hau |
MIOCTPOCHUE LUPKYJIEM U JIMHEHKOMN

67 IIpakTHKyM 110 penICHHUIO sanatj Ha“ |
IIOCTPOCHUE LUPKYJIEM U JIMHEHKON

68 [IpakTHKyM MO pPEIICHUIO 3anatvl Hau |
MIOCTPOCHUE LUPKYJIEM U JIMHEHKOI

OBILIEE KOJIMYECTBO YACOB 110 63

INPOI'PAMME




8 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne uugposbie
/i Tema ypoxa Beero Kontposbubie IIpakTuueckue ofpazoBaTEbHEIE
padoThI padoThI pecypenr
1 [Tapannenorpamm, €ero nNpu3HaKku U CBOMCTBA 1
5 HpSIUMOYI‘OJIBHI/IK, pomO, KBajpar, uX MPU3HAKU U 1
CBOICTBA
3 Tpanenus. PaBHoOenpeHHas Tpanemus, e 1
CBOMCTBa U MIPU3HAKHU
4 JlenumMocCTh HaleNIO U ICJICHUE C OCTaTKOM 1
5 [Ipeobpa3oBaHue BbIpaKEHHH, COIEPIKALTUX 1
KBaJpaTHbIC KOPHU
6 CpaBHeHME UppALMOHAIBHBIX YHCEIT 1
7 OcB0OOXIEHNE OT UPPAITMOHAIBHOCTH B |
3HaAMEHAaTele
Uucna u Beruncnenus. KBajgpaTHeie KOpHU.
8 CreneHb C LIeJIbIM TTOKA3aTENEM. 1
UccnenoBarenbckas pabora
9 CpenHsist TMHUSA TPEyroJibHUKA 1
10 TeopeMa 0 IpONMOPLMOHAIBHBIX OTPE3KaX 1
11 Teopema Paneca 1
1 [IpumeneHnue mogo0us MPU PEIICHUN 1
MPaKTHYECKUX 3a/1a4
13 JpobHo-parmonansHbie BeipaxkeHus. O01acTb |

A0IYCTHUMBIX 3HAYCHUIN




TO)KI[CCTB@HHBIC HpCO6p330BaHI/IH pairuOHaJIbHBIX

14 .
BBIPAKEHUN

15 KBanparnsle ypaBHEHUS. JJUCKpUMUHAHT.
dopmyJibl KOpHEH

16 Teopema Buera. Pemienue ypaBHeHui

17 [IpumeneHue CBOMCTB ypaBHEHUM ¢ OJHOM
MepEeMEHHON

18 JlpoOHO-panmoHaNbHbIE YPAaBHEHHS: TIOHATHE,
OIIpeZie/ICHUE, CBOMCTBA

19 Pemenue npoOHO-pallMOHAIbHBIX YPaBHEHUMN:
METO] IPOIOPLUU

20 Pemienue 1po6GHO-palliOHAIBHBIX YPaBHEHHIA:
IpUBEJICHHE K 00IIEMY 3HaAMEHATEIIO

51 Pemenue 1poOHO-pallMOHAIbHBIX YPABHEHU:
Pa3IoKEHUE Ha MHOKHUTENH

2 Pemenue npoOHO-paliMOHaIbHBIX YPABHEHU!
3aMeHa EPEMEHHOU

93 Perienue TeKCTOBBIX 3aJau C MOMOIIIBIO JPOOHO-
palMOHAIbHBIX YPABHEHUM

4 [IponopuiroHalIbHBIE OTPE3KU B IPSIMOYTOJIbHOM
TPEYroJbHUKE
Pemenue 3a1a4 ¢ ucnoyib30BaHuEM

25 MIPOIIOPLIMOHAIBHBIX OTPE3KOB B MPSIMOYTOJIbHOM
TpPEeYroJbHUKE

6 PaBHOCMIIbHBIE HEPABEHCTBA U HEPABEHCTBA-
CIIEICTBUSA

27 Jloka3arenbCTBO HEPABEHCTB




Pemenne TekCTOBBIX 3aJa4 C IOMOIIIBIO

28 JIMHEWHBIX HEPABEHCTB C OJJHOM IIEPEMEHHON !

29 BrnincanHble u neHTpanpHbie yribl. [IpakTukyMm mo 1
PELICHNUIO 3a1a4

30 Vsl Mexay xopaaMu U cexymumu. IIpaktukym |
II0 PELICHHUIO 3a1a4

31 BrircaHHBIE M ONIMCAHHBIE YETHIPEXYTOJIBHUKH. 1
[IpakTuKyM™ 1O peleHuto 3a1a4

0 Kacanne okpyxsHocrteil. [IpakTukym no pemeHuto 1
3a1a4

33 Urenue cBOICTB ()yHKIMHU 1O €€ rpaduKy 1

34 Oynkums y=k/x 1

OBLIEE KOJIMYECTBO YACOB 110 TIPOTPAMME 34




9 KJIACC (0,5 uaca)

Koun-Bo
No .. | HaumeHnoBaHue TeMbl
4acoB
MHOTro4JIEHBI, TOJTUHOMHUATHHBIC ITeOpAaNIeCKIe YPABHCHUS U UX CUCTEMBI.
] Muorounensl. Teopema be3y. Kopuu mHOrounenos. Teopemsl o 05
paIMOHAaJIbHBIX KOPHSAX MHOTOWJIECHOB C LIEJIbIMU KO hUITUEHTAMH. ’
P [TonuHOMMaNbHBIE YpaBHEHHUS BbICIIUX CTeNeHel. [lonnxenne 0,5
CTENIEHU 3aMEHOU U Pa3I0KEHHUEM.
3 CummeTpruecKkre, KOCOCUMMETPUUYECKHE U BO3BpaTHbIe MHOTOWIeHBl | 0,5
Y YpaBHEHMSI.
JlpoOHO-palmoHansHbIie anredpandeckue ypasHeHus. O0mas cxema 0,5
4 peuieHusa. MeTos 3aMeHbl TPU PeIIeHUN APOOHO-paIMOHATBHBIX
YpaBHEHUM.
VYpaBHEHHUsI C HECKOJIbKUMU NIEpEMEHHBIMU. PalinoHanbHbIEe ypaBHEHUS
5 ¢ AByMs iepeMeHHbIMH. OCHOBHBIE METO/IbI UX PEIICHUS: METO 0.5
OLICHKH, METO/] Pa3JIOKEHUSI HA MHOXKUTEIIH. ’
PannonaneHble anredpanyeckue cucteMbl. PaBHOCUIIbHBIC JTHHEHHbBIE
npeoOpazoBanus cucteM. OTHOPOIHBIE CHCTEMbI YPABHCHUM C JIBYMS
6 MIEpEMEHHBIMU. 3aMEHA IEPEMEHHBIX B CUCTEMAaX YPaBHEHUM. 1
CummeTpuuecKre BRIpaKEHUS OT ABYX nepeMeHHbIX. Cuctemsl Buera
Y CUMMETPUYECKHUE CUCTEMBI C IByMs IEPEMEHHBIMH.
3a/lauy Ha COCTABJIECHUE YPABHEHU.
7 3amauyn Ha qBUOKCHHE . B 3TOM maparpade paccmarpuBaroTes 3a1adun 0,5
Ha JIBUKEHUE 110 KPYTy, IBUIKEHUE 110 PEKE, CIIOAKHOE JIBHIKEHHE.
3amauu Ha padoty. B aToM maparpade Oonbinoe Buumanue yaensercs | 0,5
8 3a/ladyaM Ha COBMECTHYIO paboTy.
9 3anaun Ha 0ObEMHBIE JOTU M Ha KOHIIEHTpAIMIo BellecTBa. 3aaauu Ha | 0,5
CJIOXKHBIE TIPOIEHTHI.
HpparmonanpHble aaredpanyeckue BhIPaKeHHUSL.
Cucremaru3zaiusi OCHOBHBIX TUIOB 3a/1a4. OTpaboTKa HaBBIKOB 0,5
10 YIPOIIEHHUS UPPAIIMOHATBHBIX alreOpandyecKuX BhIPAKCHHIH.
CrnoxxHble pajviKaibl YETHOUM cTeneHn. PaBHOCHIIbHBIE
peoOpa3oBaHus BEIPAKEHUI, COEPKAIUX KOPHU YETHOW CTETICHH.
11 VYpouieHne BEIpaKEHUM, COAEPKALNX paJruKaabl HEUYETHOM CTEIECHH. 0.5
DyHKIHSA.
12 Pemenne 3a1a4 ¢ UCMoNb30BaHUEM CBOMCTB (DYHKITHIA. 0,5
CaoiictBa ¢yHKkIMil. ['paduKky OCHOBHBIX 3J€MEHTAPHBIX (YHKIIHH.
13 [Ipeobpa3zoBanus rpadukoB QyHKIIMIA: apalIeNbHbIH epeHoC; 1
MMOBOPOT; TOMOTETHUS; MPe0Opa30BaHMs, CBI3aHHBIE C MOAYJIEM.
14 Pemenue ypaBHeHUH ¢ TOMOIIBIO CBOMCTB (DyHKITHM. 0.5
15 [Ipocreitmme 3agauu ¢ mapamerpoM. [ padudeckuii MmeTo. 0.5
PannonanpHble anreOpanyeckrie HepaBeHCTBA.
16 CucremaTu3aiusi OCHOBHBIX METOJIOB PEIICHUS HEPABEHCTB. 0.5

I'paduueckast MHTEpIpeTaIUsl HEPABEHCTB C IBYMs IEPEMEHHBIMH.




KBaI[paTI/I‘IHBIe HEPABCHCTBA: MCTOA MHTCPBAJIOB U CXEMaA 3HAKOB
KBaApPaTHOI'O TPCXYJICHA.

17

MeTto MHTEpPBAJIOB pelIeHUs APOOHO-PAMOHABHBIX AIreOpanvdecKux
HEPABEHCTB.
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