MyHnumunansnoe 610/pkerHOe 06ImeodpasoBaTeIbHOE YUPek ICHHE
«Cpesist mKoiza Nel6 mvenn 'epos Coserckoro Cowosa Crenana Usanosa
ropoJa Epnaropun PecrryGimuku Kppiv»

PACCMOTPEHO

Ha 3aceganmm [TIMO

ot 29.08.2023r.
rpotokoa Nel

eap [TIMO

E. S Xoponicra

"JTACOBAHO YTBEPKJEHO
CupeKTopa o YBP A &%) .::
4.1 YeproOuns {

.2023r.

PABOYAM ITPOI'PAMMA

no MaremaTuke (BR/IOYad anredpy ¥ Havya/ia
MATEMATHYECKOT 0 SHA/TH3A, TEOMETPHIO)
baszoBsiii ypoBenn
Ha YPOBEHb CPeHEro o0Mero o0paszoBanns

Aas 11 wiacea

2023r



MynununansHoe OraKeTHOE 00111€00pa30BaATEIbHOE YUPEKICHUE
«Cpennsiga mkona Nel6 umenu I'epost CoBerckoro Coroza Crenana liBanosa
roponaa Esnatopun PecriyOnuku Kpbimy»

PACCMOTPEHO COI''TACOBAHO YTBEPXXJAEHO
Ha 3acenanuu [IIMO 3am.iupekTopa o YBP JupexTop mKObI
ot 29.08.2023r. 10.I".YepHoOunp 0O.A./lonuosa
npotokoi Nel 30.08.2023r. ITpuka3z Ne857/01-16 ot 31.08.2023r.
PykoBonurens LIMO
E.A. XopomeBa
PABOYASA ITPOT'PAMMA

no MaremaTuke (BKJIIOYasi aJiredpy M Havaja
MaTeMAaTHYeCKOr0 aHAJIN3a, TeOMEeTPHIO)
ba3oBblil ypoBeHb

HA YPOBEHb CPeIHEro 0011ero oopa3oBaHus

a4 11 kaacca

2023r



MOACHUTEJIBHAS 3AIIMCKA
[IporpamMma o MareMaTuke (BKJIO4as anreOpy M Hayana MaTeMaTHYeCKOTO aHAIHN3a, TEOMETPHIO)
Ha ypoBHE cpeaHero odiero oopasoBanus pazpaborana Ha ocHoBe denepanpHOro 3akoHa OT 29.12.2012
Ne 273-03 «O6 obpazoBanuu B Poccuiickoii deneparumy», TpeOOBaHUH K pe3yIbTaTaM OCBOCHHUS
benepanpHON 00pa30oBaTENLHOM MPOrPaMMEI cpeaHero ooiero oopazosanus (POIT COO),
npencraBieHHbIX B DefepaibHOM TocyJapcTBEHHOM oOpa3oBaTtensHoM ctanaapte COO.

PaGouass nmporpamma ydyeOHOoro kypca «Marematuka( BKkIoyas anreOpy ©  Hayana
MaTeMaTU4YeCKOro aHaliu3a, TeOMETpHI0)» 0a30Boro ypoBHs s oOydatommxcs 10 —11 ximaccos
pa3paboTaHa Cc Y4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBAHMM, MPEIBIABIAEMBIX K MaTEeMaTHYECKOMY
00pa3oBaHuUIO, M TPaJUIHK poccuiickoro oopasoBanus. Peannsamust mporpaMMel 00ecTieYnBaeT OBIIa/ICHHIE
KJTIOUYEBBIMH ~ KOMIICTEHIIMSMH, COCTABJISIONIMMHA OCHOBY [UI CaMOPA3BHTHS ¥ HENPEPBIBHOTO
00pa3oBaHus, LEIOCTHOCTh OOUICKYJIBTYpHOTO, JIMYHOCTHOTO M IO3HABATEIBHOTO PAa3BUTHS JMYHOCTH
oOyyJaronmxcs.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anredpa u Hayajaa MaTeMaTH4YeCKOro aHAJIU3ay SBISICTCA OAHUM M3 HanOoJiee 3HAYMMBbIX
B IIPOTpaMMe CTapIIei MIKOJIbI, MOCKOJBKY, C OTHOW CTOPOHBI, OH 00ECTIeYnBaeT HMHCTPYMEHTAIBHYIO 0a3y
JUIA W3YYEHHsI BCEX €CTECTBEHHO-HAyYHBIX KYPCOB, a C JAPYrod CTOPOHBI, (POPMHPYET JIOTHYECKOE U
aOCTpaKTHOE MBIIUICHAE YYaIlIUXCs Ha YPOBHE, HEOOXOIMMOM /IS OCBOCHHS KypCOB HH(OPMAaTHKH,
OOIIIECTBO3HAHUS, WCTOPUH, CIIOBECHOCTH. B pamMkaXx MJaHHOrO Kypca YydYalluecsi OBJIAJeBalOT
YHHUBEPCAJIBHBIM  S3BIKOM COBPEMEHHOH HaykH, KoTopas (OopMylupyeT CBOM JOCTIDKCHHS B
maremarndeckoi popme. Kype anredpa u Hayaaa MaTeMaTHYeCKOI0 aHAIN3A 3aKJIaJbIBACT OCHOBY IS
YCIIEITHOTO OBJAJICHHUS 3aKOHaMU (U3UKH, XHMUHM, OHOJOTWH, TOHMMAaHHS OCHOBHBIX TEHJCHIMN
HSKOHOMHMKH U OOIIECTBEHHOH J>KU3HU, IO3BOJSET OPUEHTUPOBATHCS B COBPEMEHHBIX IU(PPOBBIX U
KOMITBIOTEPHBIX TEXHOJIOTHSAX, YBEPEHHO HCIOJb30BaTh MX B IIOBCEAHEBHOM JXM3HH. B Toxxe Bpems
OBJIJICHHUE A0CTPAKTHBIMU M JIOTUYECKHU CTPOTUMHU MAaTEeMaTHYECKUMHU KOHCTPYKLUSIMHU Pa3BUBAECT YMECHUE
HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBHIBATh WCTHHHOCTH YTBEP)KICHHs, MCIIOIB30BaTh 0000IICHHE W
KOHKPETH3aIMI0, a0CTparupoBaHUe W aHAJIOTHIO, POPMUPYET KPeaTUBHOE M KPUTHYECKOE MbINUIeHHE. B
X0/Ie M3y4eHHs ajre0pbl H HAYAJI MaTeMaTHYeCKOI0 aHAJIU3a B CTApIICH MIKOJE ydaluecs MOIydaroT
HOBBIM ONBIT PEIICHHUS NPHUKIATHBIX 33/1a4, CAMOCTOSTEIFHOTO MOCTPOSHHSI MAaTeMaTHYECKUX MOJeen
peaJbHBIX CHUTYallui ¥ HMHTEPNpETAllM IOJYYEHHBIX pELICHWH, 3HAKOMATCS C IpHUMEpaMH
MaTEeMaTHYEeCKUX 3aKOHOMEpHOCTEH B TMpHUpOJEe, HAyKe W B HCKYCCTBE, C  BBIIAIONIMMHUCS
MaTeMaTHYeCKUMH OTKPBITHAMH U X aBTOPAMHU.

Kypc obnagaer 3HaUMTEIBHBIM BOCIMTATENBHBIM MOTEHLMAIOM, KOTOPBIH peanusyeTcs Kak depes
y4eOHbI MaTepuan, CHocoOCTBYIOUMHA (OPMUPOBAHHIO HAYYHOTO MHPOBO33PEHHUS, TaK M dYepes
cnenuuKy yaeOHOW NeATeIbHOCTH, TPEOYIOMEeH CaMOCTOSTENEHOCTH, aKKYPaTHOCTH, MPOIODKUTEIBHOM
KOHIIEHTPALMX BHUMAHUs U OTBETCTBEHHOCTH 32 MIOJIYUYECHHBIN pe3ysbTaT.

B ocHoBe Meromuku oOydeHHs aJjrefpe M HayajlaM MaTeMaTH4YeCKOr0 AaHaJu3a JICKUT
JeSITeIbHOCTHBIA MPUHINT 00 y4eHHSI.

CtpykTypa Kypca «Ajaredpa M Hayajla MaTeMAaTHYeCKOro aHAJM3a» BKIIOYAET CIEAyIOIIue
CoJiepKaTeTbHO-METOINYEeCKHe JIMHUU: «Yucia u BeraucieHns», «OyHKunun u rpadukm», «YpaBHEHHUS U
HepaBeHCTBay», «Hauana Mmaremarndeckoro ananusay», «MHOKECTBA H JIOTHKA.



Bce ocHOBHBIE CONEPKATEIBHO-METOAUYECKUAE JUHUM HM3Yy4alOTCs HA IMPOTSDKEHUU JBYX JIET
o0yuyeHHs B CTaplIed IIKOJIe, €CTECTBEHHO JOMOJHAA JIPYr JIpyra M IOCTENEHHO HACHIIAsICh HOBBIMHU
TeMaMud U pasfaenaMmu. JlaHHBIA Kypc SIBISIETCSI MHTETPaTHBHBIM, IIOCKOJBKY OOBEAMHSET B cede
CoJiep’KaHHe HECKOJIbKMX MAaTeMaTHMYeCKMX IUCLMIUIMH: aireOpa, TPUTOHOMETPHs, MaTeMaTH4eCKUI
aHanmu3, Teopust MHOXecTB M 1p. Ilo mepe Toro kak ywamuecss OBJIaJeBAlOT Bc€ Oosiee MUPOKUM
MaTEeMaTHYECKUM allapaToM, y HHUX IOCIEJOBAaTEIbHO (POPMHUPYETCS M COBEPILIEHCTBYETCS YMEHHE
CTPOUTh MAaTEMAaTHUYECKYH0 MOJEIb PEAJbHOM CHUTyallud, NPUMEHATb 3HAHMS, IIOJYYEHHBIE B Kypce
«Anrebpa M Hayala MaTeMaTHYECKOTO aHAJIM3a», JJIS PEIICHUS CaMOCTOSTEIBHO CPOPMYIUPOBAHHOMN
MaTeMaTHYECKOM 3a/1a4H, a 3aT€M HHTEPIIPETUPOBATH ITOTYYEHHBIN pe3ybTar.

ConeprxaTenbHo-MeTOANYECKast TUHUS «Hucaa ¥ BBIYUCIICHU 3aBepIilaeT (OPMUPOBAHUE HABBIKOB
MCIIOJIb30BaHUS JIEWCTBUTENBHBIX YHUCEN, KOTOPOE ObUIO HayaTO B OCHOBHOM IiKosie. B crapieil mikone
0co00e BHUMaHHUE yAenseTcsl GOPMUPOBAHUIO MPOYHBIX BEIUUCIUTEIbHBIX HABBIKOB, BKJIIOUAIOIIUX B ceO
UCTOJIb30BaHUE Pa3IMYHBIX (OPM 3alucCH JEHCTBUTENBHOTO YHMCIA, YMEHHME pPAalMOHAIBHO BBIMOIHATH
JNEUCTBUS C HUMH, JeNaTh MPUKUIKY, OIEHHBaTh pe3ynbraT. OOyuaromuecs NOJy4arOT HaBBIKU
IpUOJIMKEHHBIX BBIYMCICHHUH, BBIOJHEHUS AEUCTBUI ¢ YuCliaMH, 3allMCAaHHBIMU B CTaHAApTHOH ¢opMme,
MCIIOJIb30BAaHUS MATEMATUUECKUX KOHCTAHT, OLIEHUBAHUS YNCIIOBBIX BBIPAKEHUIA.

Jluans «YpaBHEHUS M HEpaBEHCTBa» peajn3yercs Ha MPOTSKEHUH Bcero oOydeHus B crapluei
LIKOJIE, ITOCKOJIBKY B KaJKIOM pasjelie MPOrpaMMbl NMPEAYCMOTPEHO PELIEHUE COOTBETCTBYIOLIMX 3a4ad.
OOyuaromiyecs OBIaJE€BAIOT PA3TMYHBIMU METOJAMH PELICHHUS LIEJIbIX, PAMOHAIBHBIX, UPPALIMOHAIBHBIX,
IIOKA3aTeIbHbIX, JOrapU(PMHUECKUX M TPUTOHOMETPUUECKUX YpPAaBHEHWH, HEPABEHCTB U HMX CUCTEM.
[Tony4yeHHbIe YMEHHUS UCHOIB3YIOTCS MPHU UCCIENOBAHUU (DYHKIMN C TIOMOIIBIO MTPOU3BOIHOM, pelICHUN
NPUKIAIHBIX 33734 U 337a4 Ha HaXO0XJIEHUE HauOOJBIIMX U HAMMEHbIIMX 3HaYeHUM QyHKIuH. J[aHHas
coJiep)KaTenbHas JIMHUSA BKIIOYaeT B ce0s Takke (OPMHPOBAHHME YMEHHUM BBIIOJIHATH PAcu€Thl IO
dopmynaM, mnpeoOpa3oBaHUs LENbIX, pPAMOHATIBHBIX, HPPALMOHAIBHBIX M TPUTOHOMETPUYECKHX
BBIPDOKECHHUM, a TaKXe BBIPAKCHUM, COACpKAIMX CTeNeHW U Jjorapudmel. braromaps wu3ydeHuro
areOpanyeckoro MaTtepuajga IPOMCXOAUT JalibHEiIliee pa3BUTHE AJTOPUTMHUYECKOT0 M aOCTPaKTHOIO
MBIIUICHUS] YJaluxcsi, (GOpMUPYIOTCSI HaBBIKM JEAYKTHUBHBIX pacCyXIEHHH, paOOThl ¢ CHUMBOJBHBIMU
dbopMamu, IpercTaBICHUs] 3aKOHOMEPHOCTEN M 3aBUCUMOCTEN B BUJE PAaBEHCTB U HEPABEHCTB. Airedpa
npesiaraer 3QQGeKTUBHbIE MHCTPYMEHTBI JJIS PELICHHs NMPAKTHUECKUX U eCTECTBEHHO-HAy4yHbBIX 3a/ad,
HaIJISIIHO JEMOHCTPUPYET CBOU BO3MOKHOCTH KAaK S13bIKa HAYKH.

ConeprxaTtenpHo-MeToAnYecKast JTUHUS «DYHKIUM U TpaduKi» TECHO NEpeIuieTaeTcs ¢ APYyruMHU
JUHUSAMH Kypca, MOCKOJIBKY B KAakKOM-TO CMBICJIE 3aJa€T IOCJIEI0BAaTEIbHOCTh H3YUEHHUS MaTepuala.
W3yueHne cTerneHHOH, MoKa3aTebHOH, JOTapuPMUIECKOW U TPUTOHOMETPUYECKHX (DYHKIIHIA, UX CBOWCTB
U TpaMKOB, UCIOIb30BaHNE (PYHKLUI s pelieHus 3afad U3 APYrux y4eOHBIX NPEIMETOB M peaslbHOH
JKU3HU TECHO CBS3aHO KaK ¢ MaTéMaTU4YEeCKUM aHAJIW30M, TaK M C PEIICHUEM ypaBHEHUN U HEPABEHCTB.
IIpu sToM OonbllIOe BHUMaHHUE yJenseTcd (OPMUPOBAHUIO YMEHHUS BbIpaxkaTb (pOpMyJaMu 3aBUCUMOCTH
MEXy Pa3IUYHbIMU BEJIMYMHAMH, UCCIIEA0BATh MOJyYeHHbIe (YHKIMU, CTPOUTH UX rpaduku. MaTtepuain
9TOH COJEP/KATEIbHON JMHUM HALEIEH Ha Pa3BUTUE YMEHMM U HABBIKOB, MO3BOJIIOLIMX BbIpaXaTb
3aBUCHMOCTH MEX]y BEJIMUMHAMH B PA3IUYHON (hopMe: aHAIMTHUIECKOH, Tpadudeckoil U cioBecHOU. Ero
U3y4eHHE CIOCOOCTBYET PAa3BUTUIO aJTOPUTMHUYECKOTO MBILIUIEHUS, CIHOCOOHOCTH K OOOOIIEHUIO U
KOHKPETHU3aLUHU, UCIIOJIb30BAHUIO AHAJIOTHUM.

ConepxarenpHas nuHMs «Hagama MaTeMaTH4eCKOro aHaIn3a» MO3BOJISIET CYIECTBEHHO PaCIIUPUTh
KpYr KaKk MaTeMaTU4YeCKUX, TaK U MPUKIIAJHBIX 33J1a4, JOCTYIHBIX 00YYalOIMMCs, Y KOTOPBIX MOSIBISETCS
BO3MOYKHOCTh MCCIIEZIOBAaTh M CTPOHTH rpaduku (GyHKIWH, ONpenesiTh UX HAUOOJIbIINEe U HAUMEHBIINE
3HA4YEHHUs, BBIUUCIATH IUIOIIAAN GUIYp U OO0BEMBI TeJ, HAXOAUTb CKOPOCTH U YCKOPEHHs IPOLIECCOB.
[lanHas copepxkarenpHasi IMHUSA OTKPBIBAET HOBBIE BO3MOKHOCTH ITOCTPOCHUS MAaTEMAaTHUECKUX MOAENIEN
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peasbHBIX CHTYyalluii, HAaXOXJICHUS HAWIYYIIero PEIICHWsS B TPUKIAJHBIX, B TOM YHUCIE COIMAIBHO-
HYKOHOMHMUECKHUX, 33aJla4yaX. 3HAKOMCTBO C OCHOBAMH MAaTEMaTHYECKOTO aHaJIn3a CIOCOOCTBYET Pa3BUTHUIO
a0CTpakTHOTO, (OPMATBHO-JIOTUYECKOTO ¥  KPEATUBHOTO  MBIIUICHHS, (OPMUPOBAHUIO  YMCHUIA
pacro3HaBaTh MPOSBICHHS 3aKOHOB MAaTEMATHKH B HAYKe, TEXHUKE U HCKyccTBe. OOyuaronmecs y3HamT O
BBIJIAIOIIUXCS PE3yiIbTaTaX, MOJTYYCHHBIX B XOJIC Pa3BUTHS MATEMAaTHKH KaK HAyKH, U UX aBTOPax.

CopnepxaTeTbHO-METOAMYECKas JTUHUSI « MHOXKECTBA M JIOTHKa» B OCHOBHOM TOCBSIIICHA 3JICMEHTaM
TEOPHUH MHOXECTB. TEOpPETHKO-MHOXKECTBCHHBIC MPEACTABICHUS MPOHU3BIBAIOT BECh KYpPC HIKOJIBHOU
MaTeMAaTUKHU U TIPEJIaraloT HauboJiee YHUBEPCAIbHBIN SI3bIK, 00bEIUHSIOIINI BCe pa3/ie/ibl MATEMATUKU U
¢€ MPUIIOKEHHI, OHH CBA3BIBAIOT pa3Hble MATEMAaTHYESCKHE TUCIMIUIMHBI B €HHOE 1ieoe. [109ToMy BakHO
JIaTh BO3MOXKHOCTB IIKOJIBHUKY IOHUMATh TEOPETHKO-MHOXKECTBEHHBIN S3bIK COBPEMEHHON MaTEMATHKH U
UCIIOJIb30BATh €0 JIJISl BRIPAKCHUS CBOUX MBICIICH.

B kypce «Anrebpa W Hadana MaTEeMaTHYEeCKOTO aHalN3a» NPUCYTCTBYIOT TaKXKE OCHOBBI
MaTEeMaTUYECKOTO MOJICIIMPOBAHUS, KOTOPbIE MPU3BaHbI CHOPMHUPOBATH HABBIKM MOCTPOCHHS MOJEICH
peaJbHBIX CHUTYaIMi, UCCICIOBAHUS 3TUX MOJEJCH C MOMOIIBIO anmapaTa ajareOpbl ¥ MaTeMaTu4ecKoro
aHalM3a ¥ MHTEPIPETAIlH MOJYYCHHBIX Pe3yJIbTaToB. Takue 3alaHus BIUICTCHBI B KOKIBIH M3 pa3leiioB
pOTrpaMMBbl, MIOCKOJIBKY BECh MaTepUall Kypca IIMPOKO HCIIOJIB3YETCS IS PEIICHHUS TPUKIAIHBIX 3a/1a4.
[lpy pemieHWM peanbHBIX NPAKTHYSCKHX 3ajad ydalluecs pa3BUBAIOT HAOJIIOIATEIbHOCTh, YMCHHE
HAXOJIUTh 3aKOHOMEPHOCTH, a0CTParkpoBaThCs, UCIIOJIL30BaTh aHAJIOTHIO, 00001IaTh U KOHKPETU3UPOBATh
npobaemy. JlesaTenbHOCTh MO (HOPMUPOBAHUIO HABBIKOB PEIICHUS MPHKIATHBIX 3a7ad OPraHU3yeTCs B
nmporiecce M3ydeHHMsT BCeX TeM Kypca «Anrebpa W Havajlla MaTeMaTHYeCKOrO  aHaJM3ay.
BaxxHoCTh y4eOHOro Kypca TEOMETPUM Ha YpPOBHE CpeaHero oO0Imiero ooOpa3oBaHHsS 0OyCIOBIECHA
NPAaKTUYECKONH 3HAYMMOCTBHIO METANMPEIMETHBIX M NPEIMETHBIX PE3yIbTaTOB OOYUCHHS T'€OMETPHH B
HaIPaBJICHUHU JTMYHOCTHOTO Pa3BUTHsI 00ydaroImuxcs, GOpMHUPOBaHUs (PYHKITMOHAIBHOW MaTeMaTHUECKOM
IPAMOTHOCTH, W3YYCHHUS JAPYrUX YUeOHBIX JUCIMIUIMH. Pa3BuTHe Yy OOydYaIONUXCS MPABUIBHBIX
Npe/ICTaBICHUI O CYIITHOCTH ¥ MPOUCXO0XKICHHN TE€OMETPUUSCKUX a0CTPAKIINI, COOTHOLICHUH PEaTbHOTO
UJICATIbHOTO, XapaKTepe OTPAXKCHHS MATEeMAaTHYCCKOW HAyKOW SIBICHHH M TPOILIECCOB PEaNbHOTO MHpa,
MECTE F€OMETPUHU B CUCTEME HAYK W POJM MATEMaTHUECKOTO MOJICIMPOBAHUS B HAyYHOM TO3HAHUU U B
NPAKTHKE CIOCOOCTBYET (DOPMHPOBAHHIO HAYYHOTO MHPOBO33PCHHUS Y4YallMXCS, a TaKkKe KadecTB
MBIIIEHHSI, HEOOXOMMBIX JIJISI a[alTaIllid B COBPEMEHHOM OOIIECTBE.

['eomeTpust sIBISICTCST OJJHUM U3 0A30BBIX IPEJIMETOB Ha YPOBHE CPEIHETO O0IIEro 00pa3oBaHusl, TaK
KaK 00ecIeunBaeT BO3MOXKHOCTh U3YUCHHSI KaK JUCIUILUINH €CTECTBEHHO-HAyYHOW HANPaBICHHOCTH, TaK U
I'YMaHUTAPHOM.

Jloruueckoe MbIIUICHHE, (OPMHpPYEMOE MPH HM3YyYCHHH OOYUYAIONIMMHUCS MOHATHHHBIX OCHOB
TC€OMETPUH M MTOCTPOSHUH IIETIOYKH JIOTHYECKUX YTBEPKICHHN B XOJ€ PEIICHUS Te€OMETPHUYECKUX 3ajad,
YMEHHE BBIBUTaTh W ONPOBEPraTh TMIIOTE3bl HEMOCPEIACTBEHHO MCIIOJIB3YIOTCS MPH PEIICHUU 3a1ad
€CTECTBEHHO-HAYYHOTO IMKJIa, B YACTHOCTH U3 Kypca QU3UKH.

YMeHHE OpHEHTHPOBATHCS B MPOCTPAHCTBE HWIPAET CYIIECTBEHHYIO pOJIb BO BCEX 00JacTIX
JESATEILHOCTH uesioBeka. OpUEHTAIMS YeIOBEKa BO BPEMEHH U MPOCTPAHCTBE — HEOOXOAMMOE YCIIOBUE
€ro COIMAJBHOTO OBITHA, (opMa OTPAKEHHUS OKPYKAIOIIETO MHpA, YCJIOBHE YCIEIIHOTO IO3HAHHS WU
aKTHBHOTO MpeoOpa3oBaHus JeHcTBUTENbHOCTH. OnepupoBaHHE MNPOCTPAHCTBEHHBIMH —OOpa3zaMu
00BEMHSCT Pa3HbIC BHIbI YUCOHOW M TPYIOBOW NEATEIBHOCTH, SBISETCS OJHUM M3 NPO(eccCHOHATbHO
BRXHBIX KA4eCTB, MMO3TOMY aKTyaJbHa 3a7ada (OPMHPOBAaHUS Yy OOYYAIOUIUXCS MPOCTPAHCTBEHHOTO
MBIIICHHUS] KaK Pa3HOBUIHOCTH OOpPA3HOI'O MBIIUICHUS — CYIIECTBEHHOIO KOMIIOHEHTa B MOJTOTOBKE K
NPAaKTUYECKOM IEATEILHOCTH 110 MHOTUM HAIPaBICHHUSIM.

Llens ocBoeHust mporpammbl ydeOHOro kypca «I['eomerpusi» Ha 0a30BOM YpoBHE OOydeHHS —
o0mreo0pa3oBaTenbHOE M OOMIEKYIBTYPHOE Pa3BUTHE OOYYAIOIIMXCS 4Yepe3 00ecreueHHne BO3MOXKHOCTHU

5



IpUOOPETEHUS] U UCIOIb30BaHUS CUCTEMAaTUUECKUX T'€OMETPUUECKUX 3HAHUM U EeHCTBUH, CIeHUpUUHBIX
re€OMETPHUH, BO3MOXHOCTH YCHEIIHOTO MPOJI0JDKEHNUsT 00pa30BaHUs MO CHENUATBHOCTSAM, HE CBSI3aHHBIM C
MIPUKJIATHBIM HCIIOJIb30BAHUEM T€OMETPUH.

[Tporpamma no reomeTpuu Ha 6a30BOM ypOBHE IIpeJHA3HAUEHA JUIsl 00YJaIOLIUXCS CPEAHEN HIKOJIbI,
HE HCIBITHIBABUIMX 3HAYUTENBHBIX 3aTPYJAHEHUH Ha YpPOBHE OCHOBHOIO 00Iero obpaszoBaHus. Takum
obpa3zoM, oOyuaromuecs Ha 0a30BOM YpOBHE JOJDKHBI OCBOMTH OOIIME MaTeMAaTHYECKHE YMEHH,
CBSI3aHHBIE CO CIELM(PUKON reoMeTpuu U HeoOXOoIuMbIe Ul JKU3HU B COBpeMeHHOM oOuiectBe. Kpome
3TOTr0, OHM MMEIOT BO3MOXXHOCTh MU3YYUTh I'€OMETpHUIo Ooisiee riryOOKO, €ciu B JalbHEHIIeM BO3HUKHET
HEO0OXOIMMOCTh B FT€OMETPUUECKUX 3HAHUIX B MPO(PECCHOHANBHOMN 1eATEIbHOCTH.

JlocTikeHue 1esid OCBOEHHUS MPOrpaMMbl 00ECIEYMBAETCSl PELICHHEM COOTBETCTBYIOIIMX 3ajad.
[IpuopureTHpiMM 3afauyaMu ocBoeHusi Kypca «l'eomerpum» Ha O6a3zoBoM ypoBHe B 10—I11 kiaccax
ABIISIIOTCSI:

e (opMHUpOBaHME NPEJCTABICHHUS O T€OMETPUM KaK YacTH MHUPOBOW KYJIBTYpbl U OCO3HaHUE €&

B3aMMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMHUpOBaHHME TPEACTABICHUS O MHOTOTPAHHUKAX M TeJlNax BpalleHUs KaK O BaXKHEUIINX
MaTeMaTU4YECKUX MOJEINAX, IIO3BOJIIOUIMX ONMCHIBATH M M3y4yaTb pa3Hble  SIBICHUS
OKPY’KaIOILIEr0 MUpa;

e (opMHUpOBaHME YMEHHS pacllO3HAaBaTh Ha YEpTeXKax, MOJEIAX U B pPEAIbHOM MHpe
MHOTOTPAaHHUKH U TeJla BPALLEHUS;

® OBJQJICHHE METOJAMM pEIICHUs 3aJady Ha IOCTPOEHUS Ha M300pakKeHUSX MPOCTPAHCTBEHHBIX
uryp;

e (opMHUpOBaHME YMEHMs ONEPHPOBATH OCHOBHBIMU IMOHATHSAMHU O MHOTOIpaHHMKax U Tejax
BpAIllEHNS U UX OCHOBHBIMHU CBOWCTBAaMU;

e OBJAJICHUE AITOPUTMAMHM PEIIEHUSI OCHOBHBIX THUIIOB 33Ja4; GOPMUPOBAHUE YMEHUS MPOBOJIUTH
HECJIOXKHBIE JOKA3aTENIbHBIE PACCYKIEHUS B XO/I€ PEIICHUSI CTEPEOMETPUUECKUX 3a1ad U 3a1a4 C
MIPAKTUYECKUM COZEpKAHUEM;

® Da3BUTHE MHTEIUICKTYaJbHBIX M TBOPYECKHMX CIIOCOOHOCTEH 0OydaromMXcs, MO3HAaBaTEbHON
AKTUBHOCTH, UCCIIEIOBATENIbCKUX YMEHUHN, KPUTUYHOCTU MBIIUICHUS;

e (opmupoBaHue  (DYHKIHMOHAJIBHOW  TI'PaMOTHOCTH, PEJNEBAHTHOM  TIE€OMETpPUU:  yYMEHHE
pacno3HaBaTh IPOSBICHUS T'€OMETPUUECKUX IMOHATHH, OOBEKTOB U 3aKOHOMEPHOCTEH B
peasbHBIX JKU3HEHHBIX CUTYalUsAX W MPHU U3YyYEHUU JPYTUX YyYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OPMYIMpOBaTh MX Ha S3BIKE I'€OMETPUU U CO3/1aBaTh
reOMETPUYECKHE MOJENH, MPUMEHSITh OCBOEHHBIM T€OMETPUYECKHI ammapar Uuisl pelieHUs
IIPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4, UHTEPIIPETUPOBATh U OLICHUBATD [10JIyYEHHBIE PE3YJIbTATHI.

OTnuuuTenbHOM 0COOEHHOCTHIO MPOTPaMMBI ABIISIETCS BKIIIOUEHUE B KypC CTEPEOMETPUU B Hadaje
ero M3y4eHMs 3a/ay, peIlaeMblX Ha YPOBHE HMHTYMTUBHOIO IIO3HAHMs, U ONpeAeNEHHbIM 00pazom
OpraHn3oBaHHasg pa®oTa HajJ HUMH, YTO CIIOCOOCTBYIOT PA3BUTHIO JIOTMYECKOI'O M MPOCTPAHCTBEHHOI'O
MBILUIEHHSI, CTUMYJIUPYET IPOTEKaHUE WHTYUTHUBHBIX MIPOLIECCOB, MOTUBUPYET K AaJIbHEHIIEMY U3YUEHUIO
npeamera.

[Ipeanourenue oTaaércs HArIsIHO-KOHCTPYKTUBHOMY METOJY OOY4YEeHHs, TO €CTh TEOPETHUYECKHUE
3HaHHUA HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEJAMETHO-NPAKTUYECKON nesrerabHocTU. Pa3Burtue
IPOCTPAHCTBEHHBIX MPEJCTABICHUN y ydalluxcs B Kypce CTEpEOMETPUU NMPOBOAMUTCS 3a CUET pELICHUs
3aJlad Ha CO3J]aHUE IPOCTPAHCTBEHHBIX OOpa30B M 3aJay Ha ONEPUPOBAHUE IPOCTPAHCTBEHHBIMU
oOpazamu. Co3maHue oOpa3za MPOBOAMTCS C ONOPOM HA HAIJSAHOCTb, a OIEpUPOBaHHE OOpa3oM — B
YCIIOBUSIX OTBJIEUEHUS OT HATJIIJHOCTH, MBICJIEHHOI'O U3MEHEHUS €TI0 UCXOIHOTO COACPKAHUSL.
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OcHoBHBIE cozepkarenbHble JMHUU Kypca «l'eometpum» B 10—11 kiaccax: «MHOrorpaHHUKNY,
«[IpsiMble ¥ TIIIOCKOCTH B MPOCTpPAaHCTBEY, «Tena BpamieHus», «BeKTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE.
dopMUpOBaHUE JIOTUYECKUX YMEHUHN pacrpeaessieTcsl He TOJBKO MO COACPKAaTEIbHBIM JIMHHUIM, HO U TIO
rojgam o0y4eHHs Ha YpOBHE CpeHEro o0IIero 0opa3oBaHusl.

Conmepxanrie 00pa30BaHHS, COOTBETCTBYIOIIEE MPEIMETHBIM pe3ylbTaTaM OCBOCHHUS paboueit
MIPOTPaMMEI, paclpeIeIEHHBIM 110 TO1aM 00YUICHHsI, CTPYKTYPHUPOBAHO TAKUM 00pa3oM, 4TOOI OBIIaJICHUE
T€OMETPUUECKUMH TOHATUSMU M HABBIKAMHU OCYIIECTBISJIOCH MOCIEAOBATEIbHO M MOCTYHATENBHO, C
coOMIoZIcHNEeM TPUHIIMIA MPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHHS BKJIIOYAIUCh B OOIIYI0 CHCTEMY
TEOMETPUUECKUX TIPEJCTABICHUN OOYyJalomUXCsA, pacmmpsst W yrayomnss e€, oOpa3ys NpOdHBIC
MHO>KECTBEHHBIE CBS3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

[Mpenmet «Martematuka» uydaercs Ha 6a30BOM ypOBHE TpeMs pa3/iebHBIMU KypcaMu: «Anredpa u
Hayajga MaTeMaTHYeCKOro aHanu3ay , «['eometpus» , «BepossTHOCTH U cTaTucTHKa». O0I1Iee KOJTUIeCTBO
4acoB, PEKOMEHI0OBaHHBIX JIJIsl U3y4eHHsI yueOHOro npeameTa «Marematuka» Ha 6a30BOM ypoBHe, 340
gacos: 1o 170 gacoB B 10 kiacce u 11 kmacce (5 4acoB B HEJIEINIO).

B 11 knacce npoagomkaercs u3ydeHue HadaToro panee B 10 kimacce kypca "MaTtemaTuka (BKIHOYAs
anreOpy M Hayajla MaTeMaTHYEeCKOro aHaliu3a, reoMeTpuio)". M3ydenue kypca "BeposTHOCTb U cTaTUCTHKA"
TPOBOJIUTCS DJIEKTHBHBIM KYPCOM.



COILEPKAHHUE YYEBHOI'O KYPCA
10 KJIACC

Yuciia ¥ BbIYHMCTICHUS

Panmonanbnple  unciaa. OOBIKHOBEHHBIE W JECATUYHBIE JpoOM, TIPOLEHTHl, OECKOHEUHbIe
nepuouieckue apodu. ApudMeTHuecKue onepanuyd ¢ paroHAIBHBIMU YHCIAMH, MPeoOpa3oBaHUs
YUCJIOBBIX BbIpakeHUH. IIpumeHeHue npobeil M NPOLEHTOB Ul pElIeHHMs NPUKIAJHBIX 3a4ad U3
Pa3JIMYHBIX OTpaciel 3HAHUM U peabHOU KU3HHU.

JleiicTBuTenpHble uncia. PanmonanabHble U UPPAlMOHANBHBIC YHCIa. ApUPMETHIECKHIE ONEepalnu C
JNeHCTBUTENbHBIMU YnciIaMu. [IpuOnkEéHHbIe BBIYMCICHMS, MPAaBUIA OKPYIJIEHUs, NPUKUIKA M OLEHKa
pe3yapTaTa BIYMCICHUM.

Crenenp ¢ wnenbpiM  TokazareneMm. CranmapTHas Qopma 3amucu  JACWCTBUTEIBHOTO  YHCTIA.
Hcnonb3oBanue noaxoasueil (opMbl 3aMCH AEHCTBUTEIBHBIX YUCEI JUIsl PeIeHHs MPAaKTUYEeCKUX 3a1a4
Y TIPEJCTaBICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HATypaJbHOW cTeneHu. JIeHCTBUSA ¢ apu(PMETHYECCKUMH KOPHSIMH
HaTypaJIbHOM CTENEHHU.

CuHyc, KOCUHYC M TaHI'€HC YHMCJIOBOI'O apryMeHTa. ApKCHHYC, apKKOCUHYC, apKTAHI'€HC YHCIIOBOTO
apryMeHTa.

YpaBHeHMsI M HEPaBEeHCTBA

ToxaecTBa U TOKIECTBEHHbIE IPEOOPA3OBAHUS.

ITpeoGpa3oBaHue TPUrOHOMETPHUECKUX BbIpakeHUil. OCHOBHBIE TPUTOHOMETpUYECKHE (OPMYIIbI.

VYpaBHeHMe, KOpeHb ypaBHEeHUs. HepaBeHCTBO, pelieHre HepaBEeHCTBA. MeTol MHTEPBAJIOB.

Pemenue nenbix 1 JpoOHO-pAlIMOHAIBHBIX YPaBHEHUI 1 HEPaBEHCTB.

Pemenne nppannoHalIbHbIX ypaBHEHUI U HEPAaBEHCTB.

Pemenne TpUroHOMETPUYECKUX YPABHEHUN.

[IpumeHeHne ypaBHEHHUI U HEPABEHCTB K PELICHUIO0 MaTeMaTUYECKUX 3aJlad M 3a/1ay U3 pa3iInyHbIX
o0yacTelt HAyKH U peabHOM KU3HH.

DyHKUUH U TPaPuKHU

Oynk1ws, cocoObl 3ananus Gyakuun. ['paduk Gyakiuu. Bzaumuo o6paTHbie QyHKITHN.

Ob6nactp ompenesneHuss M MHOXeCTBO 3HaueHuWd ¢yHkuuu. Hymum ¢yskumu. [IpomexyTku
3HAKOIIOCTOSAHCTBA. YETHBIEC U HEUETHBIE (D YHKIIUH.

CrenenHas (pyHKLHUS C HaTypalbHbIM M LieJNbIM MoKa3zareneM. E€ cBoiicTBa u rpaduk. ColicTBa U
rpaduK KOpHS N-Oi CTENEHH.

TpuroHoMmerpudeckas OKpPYKHOCTb, OINpEIEICHUE TPUTOHOMETPUYECKUX (DYHKIUI YHCIOBOTO

aprymeHTa.
Hayajia MaTeMaTHYeCKOro aHAJIN3a
ITocnemoBaTeabHOCTH, CIIOCOOBI 3aJaHusg IOCJIEN0BATEILHOCTEN. MoOHOTOHHEIE
ITOCJIEI0BATEIBHOCTH.

Apudmernueckass W TeOMeTpHUEcKas mporpeccud. beckoHewHO yOBIBalOIIas TreoMeTpudecKas
mporpeccusi. Cymma OECKOHEUHO YOBIBAaIOIIEH TreoMeTpudeckoil mnporpeccuu. Dopmysna CIOKHBIX
poLeHTOB. Vcrob30BaHne IpOrpeccuy s peLeHHs] peabHbIX 3a/1a4 IPUKJIAJHOIO XapakTepa.

MHoskecTBa U JIOTHKA

MHoxecTBO, onepauuu Haj MHOkecTBaMHU. J(uarpammel Ditniepa—Benna. [IpumeHnenne TeopeTuko-
MHO’KECTBEHHOI'0 aIrnapara JJil ONKCAaHUS peajbHbIX IIPOLECCOB U SBICHUM, NpU PELICHUM 3aJ1ad U3
JIpYruX y4eOHbIX MPEIMETOB.



Onpenenenue, Teopema, CIeACTBUE, 10KA3aTEIbCTBO.

IIpsiMble ¥ MJI0OCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TOHSATUS CTEpEeOMETpuHu. Touka, mpsMas, IUIOCKOCTb, MHpOCTpaHCTBO. lloHsThe 00
AKCMOMAaTUYECKOM IOCTPOCHHUH CTEPEOMETPUN: AaKCUOMBI CTEPEOMETPHUH U CIEICTBUS U3 HUX.

B3aumHOe pacnonokeHue MpsMBIX B IPOCTPAHCTBE: IEPECEKAIOLIUECS, MapajulelIbHble U
cKpemMBaromuecs mnpsmele. IlapamiensHOCTh OPSAMBIX U IUIOCKOCTEM B IMPOCTPAHCTBE: MapajlieibHbIE
MpsIMBbIE B NMPOCTPAHCTBE; MAPAJUIEIBHOCTh TPEX MPSIMBIX; NapAIICIbHOCTh MPSAMOM U MJIOCKOCTH. YTIIBI C
COHAIPABJICHHBIMU CTOPOHAMU; Yrojl MEX1y NPSMbIMH B MpOCTpaHCTBE. IlapanienbHOCTh MIIOCKOCTEMN:
napajulesibHble TUIOCKOCTH; CBOWCTBa MNapajljiesbHbIX IIockocted. IlpocTeiimine npocTpaHCTBEHHbIE
¢burypsl Ha MIOCKOCTHU: TETPaAdAP, KyO, MapasuieNenune l; IOCTPOCHUE CEYCHUH.

[leprieHqUKYIAPHOCTD MPSIMOM U MJIOCKOCTHU: NEPIEHIUKYIISIPHBIE IPSMbIE B IPOCTPAHCTBE, IPSIMbIE
napajuieJIbHbIe U MEPIEeHINKYISPHBIE K IUIOCKOCTH, MPU3HAK NEPHEHAUKYISIPHOCTH MPSIMOM U TIOCKOCTH,
TeopeMa O MNpsIMOM NEPHNEHAMKYISPHON IJIOCKOCTH. YTIbl B IPOCTPAHCTBE: Yrojl MEXKAY NPSAMOU U
IJIOCKOCTBIO; JIBYTPAHHBIM YroOJI, JIMHEWHBIA yroJl JIBYIPAaHHOrO yrua. [leprneHauKynsp ¥ HakJIOHHBIE:
paccTossHHE OT TOYKM JO IUIOCKOCTH, PACCTOSHUE OT MPSMOM 10 IUIOCKOCTH, MPOEKIHs (UTrypbl Ha
IJIOCKOCTh. [IepneHauKyIIpHOCTD IUIOCKOCTEH: IPU3HAK NEPHEHAUKYJSIPHOCTH [BYX IUIOCKOCTEM.
TeopeMa o TpEX mepHNeHAUKYISApaXx.

MHororpaHHuK#

IloHATE MHOTrOrpaHHHKA, OCHOBHBIE 3JIEMEHTbl MHOI'OIDAHHMKA, BBINYKJIbIE M HEBBITYKJIbIC
MHOT'OTPaHHUKH; pa3BEPTKAa MHOTOrpaHHuKa. [Ipu3ma: N-yrojpHas npusma; IpaHd U OCHOBAHMS IPU3MBI;
npsMas M HakJIOHHAs TMpHU3Mbl; OOKOBas M TMOJNHAs TMOBEPXHOCTh mpu3Mbl. [lapamnenenunen,
NPSIMOYTOJIBHBIN Mapajuiesenune] u ero cBoiictea. [lupamuaa: N-yronbHast nupaMuja, rpaHd U OCHOBAHUE
MUpaMUJIbl; OOKOBAsl U MOJHAs MOBEPXHOCTh MUPAMUbL; IPABUIIbHAS U yceuEHHAs MUpaMuaa. DJIEMEHThI
IIPU3MBI U IupaMubl. [IpaBuibHbBIE MHOTOTPaHHUKU: IOHATHE IPABUJIBHOTO MHOTOTPaHHMKA; IIPABUJIbHAS
npusMa W IpaBWiIbHAsg NMHUpPaMUAa; MpaBUJIbHAs TPEYroyibHas NUpamMuia U NpaBUIIbHBIA TETpasap; KyoO.
[IpencraBnenue 0 MpaBUIIBHBIX MHOTOIPAHHMKAX: OKTa’Jp, AOJAEKa’lp U uKocarap. CedeHus MpusMbl U
MApPaMUIbI.

CuMMeTpHsi B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, HPSIMOM, IJIOCKOCTH. DJIEMEHTHI
CHMMETPUH B MUPAMUJIAX, apauIeNIeUIEe1aX, IPaBUIbHBIX MHOTOTPaHHUKAX.

Bbruncnenue 31€MEHTOB MHOTOIPAaHHUKOB: pé&0pa, auaroHanu, yriasl. [lnomanas OGoxoBoi
MMOBEPXHOCTH W TIOJTHOW TOBEPXHOCTU TMPSMON MPHU3MBI, TUIOIIAJh OCHOBaHWM, Teopema O OOKOBOI
MOBEPXHOCTHU MPsIMOI npu3Msl. [Inomans 60KOBOM MOBEPXHOCTH U MOBEPXHOCTHU MPABUIBHON MHPaMUIBL,
TeopeMa o Iiomaau yceu€unoi nupamuel. [lorstue 06 00béMe. OOBEM MHpaMUIBI, TIPU3MEI.

[TomoGHBIe Tena B mpocTpancTBe. COOTHOMICHHSI MEXKTY TUIOIIAISIMU TTIOBEPXHOCTEH,

11 KIIACC

Yuciia v BbIYMCTICHUS

HatypanbHble u nesnsle uncina. [Ipu3Haky 1eIMMOCTH LENbIX YUCEI.

Crenenb ¢ pallMOHAIBHBIM MOKa3aTesaeM. CBONCTBA CTETICHH.

Jlorapudm uucna. /lecaTudHble U HATypaJIbHbIE JIOTapH(PMBI.

YpaBHeHUs M HEPABEHCTBA

[Ipeobpa3oBanHue BbIpaX)eHH, COlepIKaLMX Jorapru(MBbI.

[TpeoOpa3oBaHue BbIpaKEHUH, COAECPIKALIUX CTENIEHH C PALlMOHATIBHBIM [TOKa3aTEIeM.
ITpumMepsl TPUrOHOMETPUUECKUX HEPABEHCTB.

IToxazaTennHBIE YpaBHCHUA U HCPABCHCTBA.



Jlorapudmuueckue ypaBHEHUS 1 HEPABEHCTBA.

Cucrempl NTUHENHBIX ypaBHEHMH. PelieHne nmpuKiIagHbBIX 3a1ad C IOMOILBIO CHCTEMBI JIMHEHHBIX
YPaBHEHUM.

CucteMbl 1 COBOKYITHOCTH PallMOHAIbHBIX YPABHEHUI U HEPABEHCTB.

IIpuMeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PEIICHHUIO MAaTeMaTHYECKUX 3aJad W 3a1ad u3
pa3IMyYHbIX 00JacTei HAayKH U peasibHOM JKU3HU.

DOyHKUUH U TPaPUKH

Oynknus. Ilepuoanueckue QyHKIUH. [IpoMEXYTKH MOHOTOHHOCTH (YHKUIMH. MaKCUMyMbl U
MUHUMYMBI QyHKIIMKA. Hanbosnpiiee 1 HanMeHbIlee 3Ha4eHUE (PYHKITUH Ha TIPOMEKYTKE.

Tpuronomerpuueckue GyHKIHH, UX CBONCTBA U rpauKu.

[TokazarenbHas u norapudmMudeckas (yHKIUU, UX CBOHCTBA U TPaPUKH.

Hcnonp3oBanue rpadukoB (pyHKITUI 11 peIIeHUs] ypaBHEHUHN M IMHEHHBIX CUCTEM.

Hcnonb3oBanue rpagukoB (QYHKIUH A MCCIEAOBAaHUS NPOLECCOB M 3aBUCHUMOCTEH, KOTOpbIE
BO3HHUKAIOT NP PELICHUHN 3a/1a4 U3 IPYIUX y4eOHBIX IPEAMETOB U peaabHON KU3HU.

Hayana maTteMaTH4ecKoro aHajamsa

HenpepsoiBable pyHKIMH. MeTox HHTEPBAIOB /JIs PELICHUS HEPaBEHCTB.

[TpousBoaHas ¢pyHkiuu. ['eomerpuueckuil U GU3NYECKUN CMBICI POU3BOIHOM.

[IpousBoanbie dneMeHTapHbIX GyHKIUNA. DOpMyNnbl HAXOXACHHUS MPOU3BOJHOM  CYMMBI,
NPOU3BEACHUS U YACTHOTO (DYHKIIMH.

[IpumeHnenrne mNPOM3BOJHON K HCCIECNOBAaHWIO (GYHKIUA HAa MOHOTOHHOCTH U OKCTPEMYMBI.
HaxosxaeHne HanOobIIero 1 HAMMEHBIIETo 3HaYeHUsT (YHKIIUU Ha OTPE3KeE.

[IpuMeHeHre NMpOU3BOAHOM ISl HaXOXKACHHSI HAWIYYILEro peuieHus] B NPUKIAJHBIX 3ajadax, AJs
OTpeiesIeHus] CKOPOCTH Ipoliecca, 3aJaHHOTO (GOpMYIION UITH rpaduKOM.

ITepBooOpaznas. Tabnuma nepBooOpa3HbIX.

WuTerpan, ero reoMeTpuvecKuii W (U3NYECKUil CMBICI. BbIUUCICHHEe WHTErpaia mo ¢opmyse
Herorona—JleitOaumna.

Tena Bpamenus

[luwiuHapuyueckass ~ MOBEPXHOCTb,  OOpasyrolue  LUIMHAPUYECKOM  MOBEPXHOCTH,  OCh
HWIMHIPUYECKONH TOBEpXHOCTH. LlunmuHap: ocHOBaHMSA M OOKOBasi MOBEPXHOCTh, OOpa3yrolas U OCh;
TUIOIIAAb OOKOBOM 1 TIOTHOM MOBEPXHOCTH.

Konnueckasi moBEepXHOCTh, 00pa3yronue KOHUYECKOW MOBEPXHOCTH, OCh W BEpIIMHA KOHUYECKON
noBepxHocTH. KOHyc: OcHOBaHHME W BeplIMHA, OOpa3ylollas MU OCh, IUIOIAAb OOKOBOM U MOJHON
MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yIolie U BBICOTa; OCHOBAHMS U OOKOBAst TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, JuaMeTp; IUIoHalb MoBepxHocTU chephl. BzaumHoe pacnonoxenue
cepbl U INIOCKOCTH; KacaTellbHas INIOCKOCTh K cepe; miomaab chepsl.

N300paxenue Ten BpallleH!s Ha II0CKOCTH. Pa3BépTka nuaMHapa U KOHyca.

KomOuHanmu e BpalieHusi ¥ MHOTOTPaHHUKOB. MHOTOTrpaHHUK, OMTUCAaHHBINA 0KOJIO cdepsl; chepa,
BIIMCAHHAsl B MHOTOTPaHHMK, UJIU TEJIO BpAILEHUS.

[Tonstue 06 o06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00BEME IPSIMOYTOJBHOTO
napasuiesienunesia u cieacTeus u3 He€. O0bEM nuanHapa, Konyca. O0BEM mapa u miomaab chepsl.

[TonoGuble Tena B mpoctpancTBe. COOTHOMICHHS MEXIY IUIOIIAISIMH MOBEPXHOCTEH, 00BEMaMu
MOOOOHEBIX TEI.

Ceuenuss nmnMHApa (MapasieIbHO M HEPIEHAMKYISPHO OCH), CEYEHHUs KOHyca (MapasuieiabHOe
OCHOBAHUIO U MPOXOJSAIIEE Yepe3 BEPIINHY ), CEUEHHUS LIapa.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE
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BeKTOp Ha IJIOCKOCTHU U B MMPOCTPAHCTBC. Ciio’xeHNe U BEIUUTAHHUE BCKTOPOB. YMHOKEHNE BCKTOpa
Ha 4yucio. Pa3noxxeHue BeKTopa no TpéM HEKOMIUIAaHApHBIM BeKTOopaMm. IIpaBuio napamienenumena.
Pemenue 3a1au, CBA3aHHBIX ¢ TPUMEHEHUEM MTPaBUII IEUCTBUM ¢ BekTopamu. [IpsmoyronpHas cucrema
KoopauHaT B rpoctpancTse. Koopaunatsl Bektopa. [Ipocreiiiue 3a1aun B KOopAUHATAX. YOI MEXITY
BekTopamu. CKalsipHOE MPOU3BEACHNE BEKTOPOB. BhIuncieHne yrioB Mexay IpsSMbIMU U INIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBIN METOJ IIPU PEILIEHNN F€OMETPUYECKHUX 3a/1a4.

IINTAHUPYEMBIE PE3YJIbTATBI

OcBoenne y4yebHOro mpeamera «MartemaTnkay IOJDKHO OOECIedHMBaTh JIOCTHKEHHE HA YpPOBHE
cpeaHero o6Omiero 00pa3oBaHUS  CIACAYIOMUX JUYHOCTHBIX, METANpPEJAMETHBIX W  TMPEIMETHBIX
00pa3oBaTENbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE  pE3yNbTaThl OCBOEHHMsSI  IPOrpaMMbl  ydeOHOro mpeamera  «MareMaTHKa»
XapaKTEepU3YIOTCS:

I'parxnaHcKoe BOCIIUTaHHUE:

c(OPMHUPOBAHHOCTBIO T'PAXKJAHCKONW MO3UIMM OOy4arollerocss Kak akTUBHOI'O M OTBETCTBEHHOI'O
YjieHa POCCHUHCKOro OOIIecTBa, NPEJCTAaBICHHEM O MAaTeMAaTUYeCKMX OCHOBAaX (YHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJIEHUH, MPOIEenyp Tpa)kJIaHCKOro oliecTBa (BHIOOPHI, OMPOCH U Mp.), YMEHHUEM
B3aMMO/IEHCTBOBATh C COLIMAIbHBIMUA UHCTUTYTAMH B COOTBETCTBUM € UX (YHKIMSIMHU U Ha3HAYCHHUEM.

IlaTproTHUYECKOE BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUNUCKON TPakJTaHCKONW WACHTUYHOCTH, YBaXEHHs K MPOUUIOMY U
HACTOAILLEMY POCCHUMCKOM MaTEeMaTHKH, LEHHOCTHBIM OTHOUICHMEM K JOCTM)KEHHMAM POCCUHCKHX
MAaTE€MAaTUKOB M POCCUMCKON MAaT€MaTHYECKOW IIKOJBIL, K MCIOJIB30BAaHUIO 3TUX JOCTHXKCHUM B JIPYruX
HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JIlyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUSA

OCO3HAHHEM JIyXOBHBIX ILEHHOCTEH pPOCCHUCKOTO Hapona; cHOpMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHUS, dTUYECKOrO IOBEJEHUS, CBS3aHHOTO C NPAKTUYECKUM INPUMEHEHUEM JOCTIKCHUM HAyKu U
JEeSTENbHOCTBIO YUEHOT0; 0CO3HAHHEM JIMYHOTO BKJIaJ1a B IOCTPOCHUE YCTOMUUBOTO OYyIyIIEro.

DCTETUYECKOE BOCIIUTAHUE:

JCTETUYECKUM OTHOILIEHHEM K MHPY, BKJIIOYas JICTETUKY MAaTE€MaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 33aJa4, PEUICHUNA, PACCYKICHUI; BOCTIPUIMYUBOCTHIO K MATEMAaTHUECKUM aCIeKTaM Pa3InIHbIX
BHJIOB HCKYCCTBA.

Pusnyeckoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTBIO yYMEHUS TMPHUMEHSATh MaTeMaTUYeCKHe 3HAHHA B HMHTEpecax 370pOBOTO U
Oe3omacHOro ooOpasza JKU3HU, OTBETCTBEHHOIO OTHOLICHHMS K CBOEMY 3JI0pPOBbIO (30pOBOE IHUTAHMUE,
cOaaHCUPOBAaHHBIA PEKUM 3aHATHUH M OTIbIXA, peryiasipHas (QHU3UUecKas aKTUBHOCTb); (DPU3MYECKOTO
COBEPILEHCTBOBAHUS, TP 3aHATHAX CIIOPTUBHO-03J0POBUTEIBHOMN ESATENBHOCTHIO.

TpynoBoe BocniuTaHue:

TOTOBHOCTBIO K TpPYZIy, OCO3HAaHHUEM LIEHHOCTH TPYAOIIOOWS; MHTEPECOM K pazIMyHBIM cdepam
npodeccroHaAIbHOM e TENbHOCTH, CBSI3aHHBIM C MATEMATUKON U €€ MPUIIOKEHUSIMH, YMEHUEM COBEPILIAThH
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OCO3HAHHBIN BBIOOp Oyaymield mpodeccud W pealu30BbIBATH COOCTBEHHBIC IKM3HCHHBIC IUIAHBI;
TOTOBHOCTBHIO U CIIOCOOHOCTHIO K MaTeMaTHYECKOMY OOpa30BaHUIO M caMO0OOpa30BaHUIO HA MPOTSKECHUH
BCEH JKM3HM, TOTOBHOCTBIO K aKTHBHOMY YYaCTHIO B PEHICHUM NMPAKTHUYSCKHUX 3a/Jad MaTeMaTHYCeCKOU
HAIPaBJICHHOCTH.

DKOI0rMYeCcKoe BOCITMTAHHUE:

Cc(hOPMHPOBAHHOCTBIO ~ DKOJIOTHYECKOH  KYJAbTYphl,  TMOHHMMAHHEM  BIUSHUS  COIMAILHO-
HSKOHOMHYECKUX IMPOLECCOB HAa COCTOSHHE MPHUPOJIHON M COLMAIBLHOW CPEJbl, OCO3HAHUEM IJI00aIbHOIO
XapakTepa JKOJIIOTMYECKUX TPOOJeM; OpUEHTAIMEe Ha TNPUMEHEHHE MAaTeMAaTUYeCKUX 3HAHUN s
pelIeHns 3a1ad B 00JacTH OKPYXKAIOIICH Cpejbl, TUTAHUPOBAHMS TIOCTYIKOB M OIICHKH WX BO3MOXHBIX
MIOCJICICTBHI JJIs1 OKPYIKAIOIIEH CpeIbl.

LleHHOCTH HAYYHOTO ITO3HAHUS

c(hOpMHUPOBAHHOCTHI0 MHPOBO33PEHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOIIECTBEHHOW MPAKTUKH, MOHHUMAaHUEM MaTEeMaTH4YeCKOW HayKu Kak cdepbl denoBedecKou
JIESATEITPHOCTH, ITANMOB €€ Pa3BUTUS W 3HAYMMOCTH JUUIS PA3BUTHS ITUBWIM3AIMH, OBJIAJICHUEM SI3BIKOM
MaTEeMaTHUKH M MaTEeMAaTHYCCKOM KYJIbTYpOH KaK CPEJCTBOM MO3HAHMS MHPA; TOTOBHOCTBIO OCYIIECTBIIAThH
MPOSKTHYIO M UCCIIE0BATEIBCKYIO JIEATEIHbHOCTh HHINBUYaTbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

MeranpeamMeTHble pe3yabTaTbl OCBOCHHMsI HporpamMMbl ydeOHoro mpeamera «MaTeMmaTuKay
XapaKTepU3YIOTCSl OBJAJACHUEM YHUBEPCAIBHBIMU HO3HAGAMETbHBIMU OCUCMBUIMU, YHUBEPCATbHbIMU
KOMMYHUKAMUBHBIMU OCliCMUAMU, YHUBEPCANbHLIMU Pe2YIAMUBHbIMU 0eUCEUIMU.
1) Vuueepcanvuvie noznasamenvuvle Oelicmeus, obecneyusaiom Gopmuposanue 0aA308blxX
KOCHUMUBHBIX NPOYECco8 00y4aruuxcs (0ceoenue Memooos NOZHAHUSL OKPYHCAIOUie20 Mupa, npumMeHeHue
JI02UYeCKUX, UCCIe008ameNbCKUX Onepayull, ymeHuu pabomams ¢ uHgopmayueti).
ba3oBbie moruueckue AeMCTBUS:
® BBIIBIATh U XapaKTEPU30BaTh CYILIECTBEHHBbIC MPHU3HAKUM MATEMaTUYECKUX OOBEKTOB, MOHSITHM,
OTHOLICHUH MEXAY TOHATHAMHU; (OPMYIHPOBATH OINpPENEICHUs TOHATHI; yCTaHABIMUBAThH
CYLIECTBEHHBIN MpPHU3HAK KiIaccu(UKAIMKM, OCHOBAHMS AJisi 0000IIEHUS U CpaBHEHUS, KPUTEPUU
IIPOBOJIUMOI0 aHAIN3a;
® BOCIPHUHHMATh, (QOPMYIHPOBATH M MPEOOpPA3OBBIBATh CYXKIEHUS: YTBEPIUTEIbHBIE U
OTpULIATENIbHbIC, €TUHUYHBIC, YACTHBIE U O0ILKE; YCIOBHBIE,

® BBIIBIISITh MATEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUNs B (aKTax, JaHHBIX,
HAOJMIOACHUAX W YTBEPXKIEHUSX; NpeJlaratb KPUTEPUHU JUISL BBISBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYMIL;

e JenaTh BBIBOABI C HCIOJB30BAHMEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX M HWHIYKTUBHBIX
YMO3aKIYeHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

® [IPOBOJUTH CAMOCTOSITENILHO JI0KA3aTEeNbCTBA MAaTEMaTHUYECKUX YTBEPXKAECHUH (MpsMble U OT
MPOTHBHOTO), BBICTPaWBaTh AaPryMEHTAIMIO, MPHUBOAWUTH TIPUMEPHl M  KOHTPIPHMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CYXICHUS U BBIBOJIBI,

e BbIOMpaTh CIOCOO pelleHus y4eOHOM 3amauu (CpaBHUBAaTh HECKOJIBKO BapUAaHTOB PEIICHUS,

BbIOMpaTh HanOoJIee MOIXOASAIINIA C YIETOM CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPUEB).
bazoBeie uccnenoBaTeIbCKUE IEHCTBUSA:
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® UCIOJNB30BaTh BOMPOCHI Kak MCCICIOBATEIbCKHI HHCTPYMEHT TIO3HAHHS, (OPMYIUPOBATH
BONIPOCHI, (PUKCUPYIOLIUE MPOTUBOPEUYUE, NPOOJIeMy, YCTAaHABIMBATH HCKOMOE U JaHHOE,
(hOpMHPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO ITO3UIINIO, MHEHHUE;

® [IPOBOJUTH CAMOCTOSITEIIEHO CIUTAHMPOBAHHBIN IKCIIEPUMEHT, UCCIICIOBAHUE MO0 YCTAHOBIICHHUIO
O0COOCHHOCTEH MaTeMaTH4YeCKOro OOBEKTa, SIBICHHUS, TMPOIECCa, BBHIIBICHHIO 3aBHUCHMOCTEH
MEXy 00BEKTaMH, SIBJICHUSIMH, TIPOIICCCAMHU;

® CaMOCTOATENEHO (OpMyITUpOBaTH OOOOINEHHWS W BBIBOJBI IO pE3yJIbTaTaM IPOBEIEHHOTO
HaAOJIIO/ICHUsI, UCCIICJIOBAHMSI, OIICHUBATh JIOCTOBEPHOCTDH MOJYUYEHHBIX PE3yIbTaTOB, BEIBOJIOB U
000011IeHHIT;

® [IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MpOIecCca, a TAKKe BBIIBUTaTh MPEIINOJIOKEHUS O €ro
Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pa6ota ¢ nuapopmanmeii:

® BBUBIATH JeUIHUTH WH(OPMAIMU, JAHHBIX, HEOOXOJHMMBIX IS OTBETa Ha BONPOC W JUIA
peIIeHMS 3a/1a4H;

e BBIOMpATH UHPOPMAITUIO U3 HCTOYHUKOB PA3IIUIHBIX TUIIOB, aHAIM3UPOBATH, CHCTEMATU3UPOBATh
Y MHTEPIIPETUPOBATh HH(POPMAIIMIO PA3IMYHBIX BUAOB U (OPM IpeICTaBICHHUS,

® CTPYKTypHUpOBaTh WH(MOPMAILHIO, TPEICTABISITh €€ B paslIudHbIX (opMax, HIUTIOCTPUPOBATH
rpaduyecKy;

® OICHUBATH HAJEKHOCTH HHPOPMAITUH 110 CAMOCTOSTENLHO CHOPMYITHPOBAHHBIM KPUTEPHSIM.

2)  Vuueepcanvhvie KOMMYHUKAMUGHbIE  Oelicmeus, o0becnedusaom  cHOopMupo8aHHOCMb

COYUATILHBIX HABLIKOG 00YYAIOUUXCAL.

OO0OmeHnue:

® BOCIPHUHHUMATH U (POPMYIUPOBATH CYXICHUS B COOTBETCTBUU C YCIOBHSIMHU M IICIIIMU OOLICHHUS,
SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M IIMCHBMEHHBIX TEKCTAX, J1aBaTh
MOSICHEHUSI 110 X0y PEUICHHUs 3a]]aui, KOMMEHTUPOBATh MOJIyUYEHHBIH Pe3yIbTarT;

e B Xoic OOCYKICHHS 3a/laBaTh BOIIPOCHI TIO CYIIECTBY OOCYXIaeMOH TEMBbI, MPOOJIEMBI,
pelaeMol 3a7auu, BBICKA3bIBaTh WJICH, HAIICJICHHBIC HA MOUCK PEIICHUS; COMOCTaBJISTH CBOM
CYXKJICHHS C CYXJICHHSIMH IPYTHX YYaCTHHKOB JUAora, OOHapYyKHBaTh Pa3iINdUe U CXOJICTBO
MO3UIININ; B KOPPEKTHOU (hopMme POpMyITHpOBATH Pa3HOTIIACHS, CBOM BO3PAKEHHS,

® IMPEJACTABISATh PE3YJNbTAThl PEIICHUS 3a7add, OSKCICPUMEHTa, WCCICOBAHMS, TPOEKTa;
CaMOCTOSITENILHO BEIOMPATh (hOpMaT BBICTYIICHHS C YIETOM 3a/1a4 MPE3SHTAINU 1 OCOOCHHOCTEH
ayJIUTOPHUH.

CoTpyaHUYECTBO:

e [IOHMMAaTh M HCIOJb30BATh NPEUMYIICCTBA KOMAHJHOW M HWHAMBHUIYAJIbHOW pabOThl TpHU
pelieHn YYeOHBIX 3aJlady; MPUHUMATH IIeJb COBMECTHOW JEATEIBHOCTH, IUTAHHPOBATH
OpraHHU3aIMI0 COBMECTHOUM paboThl, pacmpenemsiTh BHIBI pabOT, MOTOBapHUBATHCA, OOCYKIATh
MIPOLIECC U PE3yNIbTAT pabOoThl; 0000IaTh MHEHHUS HECKOJIBKUX JTOCH;

® y4acTBOBaTh B IPYNIOBBIX (hopMax pabOThI (00CYkKICHUS, OOMEH MHEHHIA, «MO3TOBBIC IITYPMBbD»
Y WHBIE); BBIMOJIHATH CBOK YacTh pabOTBl M KOOPIWHUPOBATH CBOM JACHCTBHS C JAPYrUMHU
YJIeHAMH KOMAaHJIbl, OIICHWBATh KAauyeCTBO CBOEr0 BKJaJa B OOIIWI MPOIYKT 1O KPHUTEPHSM,
c(OpMYJIMPOBaHHBIM YYaCTHUKAMH B3aUMOICHCTBUS.

3) Vuusepcanvhvie pecynsamuensle Oeticmsusi, 0becneuugarom @HOPMUpOSAHUE  CMBLCIOBIX

VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.

CamMoopranuzarusi:
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COCTaBIIAIThH IUIaH, aJITOPUTM PEIICHUS 33Ja4M, BHIOMPATh CIOCOO pEHICHUS ¢ YUETOM HMEIOIINXCS
PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh U KOPPEKTHPOBATH BAPHAHTHI PEUICHUH C
y4€TOM HOBOM MH(pOpMAITUH.

CaMOKOHTpPOJIb:

e BIAJCTh HABBIKAMH TIO3HABATENHHOW pe(dIeKCHM KaK OCO3HAHHS COBEPIIACMBIX JEHCTBUU U
MBICIIUTENBHBIX MPOLIECCOB, UX PE3YJHTAaTOB; BIAJIETh CIOCOOAMH CaMOIIPOBEPKU, CAMOKOHTPOJIS
rpolriecca 1 pe3yibTaTa pelleHrs MaTeMaTuIeCKON 3a1a4y;

® T[pPEIBUAETh TPYAHOCTH, KOTOPbIE MOIYT BO3HUKHYTh IIpM PEIICHHH 33Ja4d, BHOCHUTH
KOPPEKTUBHI B JCSATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAaHHBIX, HAIGHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

® OICHMBATh COOTBETCTBHE Pe3yJbTaTa IENU U YCIOBUAM, OOBSCHATH MPUUUHBI JOCTUKCHUS WU
HEJIOCTI)KCHUS PE3YJIbTATOB JAEATEILHOCTH, HAXOAUTH OIMINOKY, 1aBaTh OIICHKY MPUOOPETEHHOMY
OTIBITY.

INPEAMETHBIE PE3YJ/IBTATbBI

OcBoenne yueOHOro Kypca «MaremaTuka» Ha YpPOBHE CpeIHEro oOmiero oOpazoBaHusl AOKHO
obecreynBaTh TOCTIKEHUE CIEAYIONINX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIIACC
AureO6pa ¥ HaYaIa MATEMATH4€CKOI0 AHAJIN3a

Yucaa v BbIYUCTCHUSA

OnepupoBaTh MOHSATUSMU: PAIIMOHAIBHOE U JCHCTBUTEIHHOE YHCIIO, OOBIKHOBEHHAS U JECSITHYHAS
JpoOb, TIPOIICHTHI.

BrimonHaTs apudMeTndeckue onepamyy ¢ palioHalIbHBIME U JEHCTBUTETFHBIMUA YHUCITAMH.

BoimonHaTh pUOIMKEHHBIE BBIYUCIICHUS, UCTIONB3Ysl MpPaBUIa OKPYIJICHUS, JeiaTh MPUKUIKY U
OILICHKY Pe3yJbTaTa BHIYHCICHUH.

OnepupoBaTh TMOHATUSMHU: CTENEHb C LEJIBIM I[OKa3aTrejaeM; CTaHaapTHas Qopma 3amucu
JEHCTBUTEIIFHOTO 4YHCIIa, KOPEHb HATypaJbHOW CTENEHHW; HCIOJB30BaTh MOIXOASAIIyI0 (opMy 3amucu
JIEHCTBUTENIbHBIX YHCEN AJISl PeLICHUs MPAKTUYECKUX 3a/1a4 U NMPEACTaBICHUS TaHHBIX.

OnepupoBaTh NOHATUSMU: CUHYC, KOCUHYC U TaHT€HC MPOU3BOJBHOTO YIja; UCIOJIb30BATh 3aIUCH
IIPOU3BOJILHOIO yria yepe3 oOpaTHbIE TPUTOHOMETPUUECKHE (PYHKIIMH.

YpaBHeHMsI M HEPaBEeHCTBA

OnepupoBaTh MOHATUSMHU: TOXKAECTBO, YpPAaBHEHUE, HEPABEHCTBO; I€JIOE, paLMOHAJIBHOE,
UppaLMOHAIILHOE YpaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPAaBHEHUE;

BrImonHaTe npeoOpa3oBaHUs TPUTOHOMETPUUYECKUX BBIPAKEHUN M peliaTh TPUTOHOMETPUUYECKHE
YpaBHEHUS.

BrimonnsaTe npeoOpa3oBaHus LENbIX, PAUOHAIBHBIX W HUPPALMOHAIBHBIX BBIPAXKEHUH M pellaTh
OCHOBHBI€ THUIIBI 1IEJIBIX, PALIMOHAIBHBIX U UPPALIMOHATIBHBIX YPABHEHUI 1 HEPABEHCTB.

[IpuMeHATh ypaBHEHMsI M1 HEPABEHCTBA JUIsl PELICHUS] MaTEMATUYECKUX 3a7a4 U 3a/1a4 U3 pa3IMuHbIX
obJiacTeil HayKu U peaIbHOU KU3HH.
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MogenupoBaTh peajlbHble CUTyallMd Ha SI3bIKE anreOpbl, COCTABIATH BBIPAXKEHMSA, YpPaBHEHU,
HEPABEHCTBA IO YCJIOBHIO 3aJadM, HMCCIEAO0BAaTh IOCTPOEHHBIE MOJENIN C MCIOJIb30BAHMEM ammapara
anreopsl.

@OyHKIUH U rpapuku

OnepupoBaTh MOHATHAMHU: (DYHKIUSA, CHOCOOBI 3anaHusl (YHKUUH, OONACTh OINpeNeieHUus U
MHOYECTBO 3HaueHUH QyHKIMH, rpaduk QyHKIHH, B3aUMHO 00paTHbIEe ()YHKIINH.

OnepupoBaTh NOHATUAMH: YETHOCTb W HEUETHOCTb (DYHKIMM, HYIM (QYHKIUH, MNPOMEXKYTKH
3HAKOIIOCTOSIHCTBA.

Hcnonp3oBaTh rpaduku QyHKIUN A1 pELICHUS] ypaBHEHUI.

Ctpoutb U unTaTh rpaduKu JMHEHHON (QYHKIUM, KBaIpaTUYHON (PYHKIMH, CTEIEHHONW (YHKLHU C
LIEJIBIM TI0KA3aTEJIEM.

Hcnonb3oBaTh rpaguku QyHKIUN JUIsI UCCIENOBAHUS HPOLECCOB M 3aBUCUMOCTEH NpH peIleHUH
3aja4 U3 JIPYTUX y4eOHBIX NPEAMETOB U PeajbHOM >KU3HU; BhIpaXKaTh (POPMYJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU.

Hayana MaTeMaTH4ecKoro aHajimsa

OnepupoBaTh NOHATUSAMHU: MTOCIEA0BATENLHOCTD, apu(hMeTHIECKast U TEOMETPUYECKast IPOTPECCUU.

OnepupoBaTh TOHATHSIMHU: OECKOHEUHO YOBIBAIOIIAs TEOMETPUYECKasl TMPOrpeccHs, CyMMma
0eCKOHEUHO yOBIBaIOIIEH reOMETPUUECKOM MTPOrpECCHH.

3amaBaTh MOCIEIOBATEILHOCTH PA3IIMYHBIMU CIIOCOOAMH.

Hcnonp30oBaTh CBOWCTBA MOCIEIOBATEIBHOCTEH M TPOTPECCHil Uil PELIEHUs] pealbHbIX 3aaad
IIPUKJIATHOTO XapaKTepa.

MHoskecTBa H JIOTHKA

OnepupoBaTh NOHATUAMH: MHOKECTBO, ONIEPALlUH HaJl MHOKECTBaMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIM ammapar [yl ONMCAHMs pEabHBIX IIPOLECCOB U
SBJICHUH, IPU PELICHUH 33/1a4 U3 APYTrUX yUeOHBIX IPEIMETOB.

OnepupoBaTh NOHATHAMMU: ONIpe/IeTICHNE, TeOpeEMa, CIIEJCTBUE, 1I0Ka3aTEIbCTBO.

I'eomeTpust

OnepupoBaTh MOHATUSIMH: TOUKA, TPSMAs, IIIOCKOCTb.

[TpuMeHsTh aKCHOMBI CTEPEOMETPHUHU U CIIEACTBUS U3 HUX NPH PEILICHHH F€OMETPHUUECKUX 3ajad.

OnepupoBaTh NOHATUSAMHU: NAPATUICTBHOCTD U MEPICHIUKYIIPHOCTD MPSMBIX U TUIOCKOCTEH.

KnaccudurmpoBats B3anMHOE pacoioKeHHE IPSMBIX U TUIOCKOCTEH B IIPOCTPAHCTBE.

OnepupoBaTh NOHATUAMM: JBYTPAaHHBINA Yroj, IPaHU JIBYTPAHHOrO yria, peOpo JABYTpaHHOIO yria;
JIMHEWHBIN yroJy IBYTPaHHOIO yIia; rpaayCcHas Mepa ABYrPaHHOIO yria.

OnepupoBaTh MOHATUSAMHU: MHOTOTPaHHMK, BBIMYKJIBIH M HEBBINYKIBIH MHOI'OI'PAHHHK, 3JIEMEHTBI
MHOT'OI'paHHHKA, TPABUIIbHBIII MHOTOTPAHHUK.

Pacnio3HaBaTh OCHOBHBIE BHIBl MHOTOTPAaHHHKOB (MMUpaMuia; NpPU3Ma, MPSIMOYTOJIbHBIHI
napasuiesienumne, Kyo).

KnaccuduuupoBaTb MHOTOrpaHHUKHM, BBIOMpash OCHOBAaHHUS i KiIacCHU(UKAUUHU (BBIIYKIbIE U
HEBBIMTYKJIbIE MHOTOTPAHHUKHW; TPAaBWIbHBIE MHOTOTPAHHHWKH, TPSMbIE W HAKIOHHBIE TPU3MBL,
napasJiesIeuIe ibl).

OnepupoBaTh NOHATUSAMH: CEKYILAs TNIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBSACHATH MPUHIIUTIBI TOCTPOCHUS CEYSHHH, UCTIONB3YSI METO/ CIICIOB.

CTpouTh Ce4eHUsI MHOTOTPAaHHUKOB METOJIOM CJIE/IOB, BHIIIOJIHATH (BBIHOCHBIE) IUIOCKUE YEPTEXKHU U3
PHUCYHKOB IIPOCTBIX 00BEMHBIX (DUTYp: BUA CBEPXY, COOKY, CHUZY.
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Pemarp 3amaum Ha HaxoXJACHHE T'E€OMETPUUECKHUX BEJIMYMH IO o0pa3laM WIH alroputMam,
IIPUMEHSISI U3BECTHBIE AHAJIUTUYECKHE METOABI IIPU PELIEHUM CTAHJAPTHBIX MAaTEMaTHYECKUX 3a/Jad Ha
BBIUMCJIEHUE PACCTOSHUN MEXy JBYMsI TOUKAMH, OT TOYKH /10 MPSAMOI, OT TOUKH /10 MJIOCKOCTH, MEXIY
CKPEILIMBAIOIINMUCS MPSIMBIMHU.

Pemate 3amaun Ha HaxOXJIEHHE TI'E€OMETPUYECKHUX BEIMYMH IO 00paslam WM aJIropuTMaM,
IPUMEHSISI U3BECTHBIE AHAJMTHUYECKHE METOJbl NP PEUICHUM CTaHJAPTHBIX MaTeMaTHYECKHX 3a7ad Ha
BBIYKCIICHHE YIJIOB MEXKIY CKPELIMBAIOIIMMUCS NPSIMBIMH, MEXAY MNPAMONM M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMU, JIBYTPaHHbBIX YIJIOB.

Bbruncnsate 00bEMBI M IUIOUIAAM TOBEPXHOCTEH MHOTOIPAHHUKOB (Mpu3Ma, NHpaMuia) ¢
npuUMEeHEeHHeM (OpPMyIN; BBIYUCIATH COOTHOIIEHUS MEXAY IUIOMIAJIMU IOBEPXHOCTEH, 00bEMaMu
M10JI00HBIX MHOTOI'PAaHHUKOB.

OnepupoBaTh MOHATHAMH: CHUMMETPHUSI B IPOCTPAHCTBE; LEHTP, OCh M IUIOCKOCTh CHMMETPHH;
LIEHTP, OCh U TIIOCKOCTh CHMMETPHUH (PUTYPBI.

W3Bnekatb, mnpeoOpa3oBbIBaTh M HMHTEPIPETUPOBATH HHGOPMALMIO O TMPOCTPAHCTBEHHBIX
reoMeTpruecKux urypax, mpeacTapieHHYIO Ha YepTeKaxX U PUCYHKAX.

[TpumensTs reomeTpudeckue (akThl Uil PELICHUS CTEPEOMETPUUYECKHX 3a7ady, MPeIrnojararinmx
HECKOJIBKO IIaroB peLIeHUs], €CIM YCIIOBUS IPUMEHEHHUs 3aJlaHbl B IBHOI QopMme.

[IpumeHsATh npocTeilne NporpaMMHbIE CPEACTBA U AIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU
PELIEHNN CTEPEOMETPUYECKUX 3a/1a4.

[IpuBoaNTH NpHMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEN B MPUPOJAE U KU3HHU, PACIO3HABATH
IIPOSIBJIEHUE 3aKOHOB '€OMETPUH B UCKYCCTBE.

[IpuMeHATh MOJdy4YeHHbIE 3HAHMSI HA MPAKTHKE: aHAJIU3UPOBATh PEAJIbHbIE CUTYallUH U MPUMEHSTH
M3YYCHHbIC TOHSATUS B IpOIecCe IMOMCKA PELICHUS MaTeMaTU4ecKd CPOpPMYITUPOBAHHOW MPOOIEMBI,
MOJIEIUPOBATh pPEAJIbHbIE CUTYallUd Ha SI3bIKE TI'E€OMETPUM, MCCIEAO0BATh IOCTPOEHHBIE MOJEIH C
UCIOJIb30BaHUEM F€OMETPUUECKUX MOHITHI U TeopeM, anmnapaTa aiareopbl; pemarb NpakTUYecKue 3a1aqH,
CBSI3aHHBIE C HAXOX/IEHUEM Fr€OMETPUUYECKUX BEJIIMUHUH.

11 KJIACC
AJire0pa ¥ HaYaJIa MATEMATH4YECKOI0 aHAJIN3a

Yucaa v BLIYHCTIEHUAS

OrnepupoBaTh MOHATUSIMH: HaTypaJbHOE, LIE€JI0€ YUCIO; UCIIOIB30BaTh MPU3HAKHU JIETUMOCTH LIEJIbIX
YHCEel, Pa3IOKCHUE YHMCIIa HAa TPOCThIE MHOYKUTEIH JIJIsl PEIICHUS 3a/1a4.

OnepupoBaTh NOHATHEM: CTEIEHb C PAllMOHATIBHBIM ITOKA3aTEIEM.

OnepupoBaTh MOHATHAMHE: JIOTAPUPM YUCTIA, TECATUIHBIC U HATYPATBHBIC JIOTAPHU(PMBIL.

YpaBHeHus1 U HepaBeHCTBA

[IpuMeHATH CBOWCTBA CTEMEHU A MPeoOpa3oBaHUsl BBIPAKEHUN; ONEPUPOBATh MOHATHUSIMU:
MOKa3aTeJIbHOE YpPaBHEHHWE M HEPABEHCTBO; pEIIaTh OCHOBHBIC THUIIBI TOKa3aTEJbHBIX YpaBHEHUU W
HEPaBEHCTB.

BeImonHATE TIpeoOpa3oBaHus BBIPAKEHUH, COMEPIKAIINX JIOTAPU(MBL, ONEPUPOBATH MOHATHSIMU:
morapu(pMUYEecKoe ypaBHEHHE U HEPABEHCTBO; PEIIaTh OCHOBHBIC THIIBI JOTapU(DMHUUECCKUX YPaBHEHUN U
HEPaBEHCTB.

Haxonute perieHus: npoCcTeUuX TPUrOoHOMETPUYECKUX HEPABEHCTB.
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OnepupoBaTh MOHATUSMHU: CUCTEMA JIMHEHHBIX YPAaBHEHUU WU €€ PEICHHUE; UCIIOIb30BATh CUCTEMY
JMHENHBIX YPaBHEHUN AJI PEIICHUS IPAKTUUECKHX 3aa4.

Haxonute pemeHns DpOCTEMIINX CHCTEM M COBOKYNHOCTEM palMOHAIBHBIX YPAaBHEHUU H
HEPABEHCTB.

MogenupoBaTh peajibHble CHUTYyallMd Ha SI3bIKE anreOpbl, COCTABIATH BBIPAXKECHUSA, ypPaBHEHUS,
HEPABEHCTBA U CHCTEMBI IO YCJIOBHMIO 3aJla4d, HUCCIEAOBATH ITOCTPOCHHBIE MOJEIH C HMCIOJIb30BAHUEM
anmapara ajreopsbl.

DOyHKUUH U TPaPUKH

OnepupoBaTh NOHATUAMU: NTepUOaNYEcKas QYHKIUSA, TPOMEKYTKH MOHOTOHHOCTH (YHKIIMH, TOUKHU
JKCTpeMyMa (YHKIMM, HauOoJiblllee U HauMEeHbIllee 3Ha4eHUs (PyHKIMU Ha MPOMEXKYTKE; UCIOJIb30BaTh
UX JUIsl MccaenoBaHus (PyHKIUH, 3a1aHHOM rpaduKoMm.

OnepupoBaTh HNOHATUAMM: I'paUKU MOKa3aTeNbHOM, JOrapupMUUecKod M TPUTOHOMETPUYECKHX
¢yHkuuii; n300pakaTh UX HAa KOOPJAMHATHOW IJIOCKOCTH M HCIIOJIB30BaTh JJIS PELICHHs YpaBHEHUH U
HEPaBEHCTB.

N300pakaTh Ha KOOPAMHATHON IJIOCKOCTH I'pa)MKU JTUHEHHBIX YPaBHEHUH M MCIIOJIb30BATh UX JUIS
peLIeHUs CUCTEMBI JINHEWHBIX YPABHEHUMN.

Hcnonp3oBaTh Tpaduku (QyHKUMH A7 KCCIEIOBAaHUS MPOLECCOB U 3aBUCHMOCTEH U3 JPYTrUxX
YUEOHBIX AUCLUIIIUH.

Havana maTteMaTH4ecKoOro aHajamusa

OnepupoBaTh MOHATUSAMHU: HENpepbIBHAs (QYHKUUSA; MPOU3BOJHAS (PYHKIUM; MCIIOJIB30BaTh
reOMETPUYECKU U (PU3NYECKHUI CMBICI MPOU3BOIHON /IS pEIIeHUs 3a/1a4.

Haxoauts mnpou3BOAHBIE  3JIE€MEHTapHbIX  (DPYHKUMHA, BBIUKUCIATH MPOU3BOJHBIE  CYMMBI,
IPOM3BEACHNUS, YACTHOTO (DYHKIIMH.

Hcnonb30BaTh MPOU3BOJAHYIO JIi HCCIeOBaHMA (DYHKIIMM HAa MOHOTOHHOCTh U 3KCTPEMYMBI,
MPUMEHSTH PE3YJIbTaThl UCCIEIOBAHUS K IOCTPOCHHUIO IPA(PUKOB.

Hcnonp30BaTh NPOU3BOAHYIO U1 HAXOKAEHUSA HAMIIYYILErO PEIICHUS B IPUKIAIHBIX, B TOM YHCIE
COLMAIbHO-D)KOHOMUYECKHUX, 3aa4ax.

OnepupoBaTh MOHATUSAMU: IIepBOOOpa3Has U MHTErpall; MOHUMATh F€OMETPUUECKUN U (PU3NYECKUN
CMBICJI HHTETpaJIa.

HaxonuTs mepBooOpa3Hble dJIeMEHTapHBIX (PYHKIMH; BEIYUCIATH HHTErpal 1o Gopmyne HproroHa—
JleitOHMIA.

Pemiate npukiaaHbele 3aa4, B TOM YHUCIIE COLMATBHO-3KOHOMUYECKOTO U (DU3MYECKOrO XapakTepa,
CpeACTBaMU MaTEMaTUYECKOIO aHAIN3A.

I'eomerpus
OmneprpoBaTh MOHATUSAMH: IIMIMHAPUYECKAs TOBEPXHOCTh, 00pa3yIoIIue IITHHIPUIECKON TTOBEPXHOCTH;
WIMHAP; KOHMYECKash IOBEPXHOCTb, 00Opa3ylolle KOHWYECKOW IOBEPXHOCTH, KOHYC; cepuueckas
MTOBEPXHOCTb.

Pacmio3znaBats Tena BpameHus (LWIMHAP, KOHYC, cdepa U map).

OOBACHATH CIIOCOOBI MOJIYYSHHS TEJ BPAILICHHS.

KnaccudunupoBaTs B3aMHOE pacmoyioxkeHue chepsl U MIOCKOCTH.

OnepupoBaTh NOHATUSAMH: LIAPOBONH CErMEHT, OCHOBAaHHE CErMEHTa, BBICOTA CETMEHTA; IIapOBOM
CJI0i1, OCHOBaHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Berauciate 00bEMBI W TUIOIIAAM TOBEPXHOCTEH Ted BpaIIeHUS, TEOMETPHUECKUX Tl C
npUMEHEeHHEM (OpMyIL.
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OmnepupoBaTh MOHATHIMHI: MHOTOTPaHHUK, BIIMCAHHBIN B cepy U ONMHUCaHHBIN 0K0sI0 chepsl; chepa,
BIIMCAHHAsl B MHOTOTPaHHMK WJIN TEJIO BPAICHHUS.

BBIUuCIIATE COOTHOMIEHHUS MEXTY TUTOIIAISIMH ITOBEPXHOCTEH U 00bEMaMHU MOTIOOHBIX TEIL.

N300paxath n3zydaembie GUTYPHI OT PYKH U C TPUMEHEHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BeinonHsATh (BBIHOCHBIC) IIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BUJ CBEPXY,
cOOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHHUS.

W3Bnekatb, UWHTEPIPETHPOBaTh M MpeoOpa3oBbIBaTh HH(GOPMALUIO O IPOCTPAHCTBEHHBIX
reoMeTpUUECKUX (pUrypax, NpeJCTaBICHHYIO Ha YepTekaxX U pUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINONIHATE JE€HCTBUS CII0KEHHSI BEKTOPOB, BBIUUTAHUS BEKTOPOB M YMHOKEHHSI BEKTOpA Ha YHUCIIO,
OOBSICHATH, KAKUMH CBOMCTBAMHU OHU 00JIQIAIOT.

[IpumeHsTh TpaBUIIO NapaIeNIenUNena.

OnepupoBaTh MOHATUAMU: JEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJb BEKTOpa,
PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI MEKIY BEKTOPaMH, CKaISIPHOE POU3BEIEHUE BEKTOPOB,
KOJUIMHEApHbIEC U KOMILJIAHAPHBIE BEKTOPHI.

Haxoautbs cymMMy BEKTOPOB M MPOU3BEIEHUE BEKTOPA HA YHUCIIO, YTOJI MEXY BEKTOPAMHU, CKAJIIPHOE
IIPOU3BEICHNE, PACKIIAAbIBATh BEKTOP IO JIBYM HEKOJUIMHEAPHBIM BEKTOPaM.

3azaBaTh IVIOCKOCTh YPABHEHUEM B JIEKapTOBOM CUCTEME KOOPAMHAT.

[TpumensTs reomeTpuueckue (akThl Uil PELICHUS CTEPEOMETPUUYECKHX 3a7ady, MPeIrojiararinimx
HECKOJIBKO IIaroB pelIeHus], €CIM YCIIOBUSl IPUMEHEHHUs 3aJlaHbl B IBHOI Qopme.

Pemats npocreiinye reoMeTpuuecKre 3a1a4i Ha IPUMEHEHUE BEKTOPHO-KOOPANHATHOTO METO/A.

Pematp 3a7aun Ha 10Ka3aTE€IbCTBO MATEMAaTUYECKUX OTHOLIEHUN U HAaXOXIEHHE M€OMETPHUUECKHUX
BEJIMYMH MO 00pa3laM WM aJropuTMaM, MPUMEHsS U3BECTHbIE METOJbI MPU PEUICHUH CTaHIapTHBIX
MaTEMaTHYECKHX 3aad.

[IpuMeHATH MpocTeIINe MPOrPpaMMHBIE CPEJCTBA U AJIEKTPOHHO-KOMMYHHUKALMOHHBIE CUCTEMBI IIPU
pEUIEHUU CTEPEOMETPUUYECKUX 3a/1a4.

IIpuBoauTE NpUMEpPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B IPHUPOAE M JKU3HM, PACIIO3HABATh
MPOSIBJIEHUE 3aKOHOB N'€OMETPUH B UCKYCCTBE.

[IpumeHsATh NOJy4eHHBIE 3HAHUS Ha MPAKTHKE: AaHAIU3UPOBATH PEAbHbIE CUTYAallUH U MPUMEHATH
U3yYCHHBIE TOHATHS B TIPOILIECCE TOKMCKA PEIICHHS MaTeMaTH4eCKH COPMYIHPOBAHHON IMPOOIEMBI,
MOJEJIIMPOBAaTh PEATBHBIE CHUTyalldd Ha A3bIKE TE€OMETPUM, HCCIEAOBaTh IIOCTPOCHHBIE MOJEIU C
HCIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHATUH U TEOpeM, almnapaTa aareOpbl; perars MpakTUYecKue 3a/1auH,
CBA3aHHbBIE C HAXOXKICHUEM F€OMETPUUECKUX BEJINYMH.
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TEMATHYECKOE INTAHUPOBAHHUE

11 KUIIACC

Koan4yecTBo yacoB JIeKTPOHHbIE
Ne HaunmeHoBaHue pa3iesioB u
(uu¢posbIe)
n/m | TeM NpPorpamMmebl Bcero KonTposibHbie padoTbl
o0pa3oBaTe/ibHbIE
pecypchbl
CreneHp ¢ paloOHaIbHBIM
T
1 HOKASATEIEM. LoRasaTeibian 12 la https://resh.edu.ru/
¢ynkus. [lokasaTenbHble
ypaBHEHHS U HEPABEHCTBA
Jlorapudmuueckast QyHKIIHSL.
2 Jlorapumuueckre ypaBHCHHUS 12 https://resh.edu.ru/
Y HEpaBEHCTBA
3 Tena Bpamienus 12 https://resh.edu.ru/
Tpuronomerpuueckue
4 (yHicunn H X rpAQUKH. 9 la https://resh.edu.ru/
Tpuronomerpuueckue
HEpaBEHCTBA
5 OOBEMBI TEN 5 ir https://resh.edu.ru/
IT T
6 POMSBO/HA. LpHMEHeHie 24 la https://resh.edu.ru/
IIPOU3BOIHOM
7 WuTterpan u ero npuMeHeHus 9 https://resh.edu.ru/
B
8 CICTOPBE M XOOP/MIHATEL B 10 iRy https://resh.edu.ru/
MIPOCTPAHCTBE
9 Cucrembl ypaBHECHUit 12 la https://resh.edu.ru/
10 HarypasbHble U 11eJ1bIe Yrcia 6 https://resh.edu.ru/
IT 6006
11 OBTOPEHHE, 0DO meHPVIe’ 25 2a + 1Ir https://resh.edu.ru/
CUCTEMaTH3aIHs 3HAHUH
OBLIEE KOJIMYECTBO YACOB 136 6a + 3r
I1O TTPOT'PAMME 9
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