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HOACHUTEJBHASA 3AIINCKA

Y4aeOHsblii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCA
OTHUM W3 HamOoJiee 3HAYMMBIX B TPOrpaMMe cpeaHero oOmiero oOpa3oBaHws,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECIEeUYMBAET MHCTPYMEHTAJIbHYIO 0azy Juis
U3YYEHUS] BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYroil CTOPOHBI, (popmMupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOyYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsE OCBOCHUS MH(GOPMATUKU, OOIIECTBO3HAHNUS, HICTOPUH, CIIOBECHOCTH U JPYTUX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiuecsi OBJIaJIeBalOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON Hayku, KoTopas GOpMyJIupyeT CBOU
JOCTHXKEHUSI B MaTEMaTHYECKO# opMme.

VY4eOHblll Kypc anreOpsl U Hadajdl MaTeMaTUYeCKOI'0 aHaJM3a 3aKJaJlbIBAaeT
OCHOBY [IJIl YCHEUIHOTO OBJAJCHUS 3aKOHaMHM (PU3HKUA, XUMHUHU, OHOJIOTHH,
MOHUMAaHUsI OCHOBHBIX TEHJICHIIMIA Pa3BUTHUSI SKOHOMUKHU U OOIIIECTBEHHOM JKU3HHU,
MO3BOJISIET OPHEHTUPOBATHCS B COBPEMEHHBIX HUMPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BATh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSIMHU ajireOdpbl M MaTeMaTUYECKOro aHajiu3a pPa3BUBAECT
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTb, JOKa3bIBATh
YTBEPKICHUS C MOMOUIBI0O MHAYKIIMU U PACCYKIaTh JEAYKTHBHO, MCIOJIb30BATh
0000IlIeHHEe W KOHKPETH3allhio, a0CTparupoBaHUE M aHAJIOTUI0, (OPMHPYET
KpEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xone u3yueHus yueOHoOro kypca «Ainredbpa M Hayalla MaTeMaTH4YECKOrO
aHann3a» OOydYarolIuecsl MOJTy4YaloT HOBBIA OIBIT PEIICHUs] MPUKIAJIHBIX 3a/ad,
CaMOCTOSITEJILHOTO TMOCTPOEHUS MATEMAaTUYECKUX MOJIENIE peajbHbIX CUTYAIlUH,
WUHTEPHpPETAllMd  TOJYyYCHHBIX  PEHIeHWH, 3HAKOMSTCA C  [pUMepamu
MaTEeMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBIJIAIOIINMUCS MAaTEMATUUYECKUMU OTKPBITUSIMHU U UX aBTOPAMM.

VYuebHblli Kypc 00Jaja€T 3HAYUTEIHHBIM BOCIHMTATEIBHBIM MOTEHIIMAJIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOUIUI
(GbOpMHPOBAHUIO HAYYHOI'O MHUPOBO33PEHMS, TaK M 4epe3 crneuuduxky ydeOHOi
JEATEeIIbHOCTH, TpeOyromeld MpOAOKUTEIbHON KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOATEIBHOCTH, aKKyPaTHOCTH M OTBETCTBEHHOCTH 3a MTOJIyYEHHBIA pe3yJIbTaT.

B ocHoBe MeToanku 00yueHus anredpe 1 HauajiaM MaTeMaTH4YeCKOro aHalln3a
JIKUT IEATEIbHOCTHBIA MPUHIUI OOyUEHHUS.

B cTpykType yuebHOro kypca «Anredpa 1 Hayajia MaTeMaTHYECKOT0 aHATN3a»
BBIJICJICHBl  CIEAYIOIIME COAECPKATEIbHO-METOAUYECKNE JIMHUK: «Yucna u
BBIYHCIICHUS», «DyHKIMU U Tpadukn», «YpaBHEHHS U HepaBeHCTBa», «Hauama
MaTeMaTU4YecKoro aHanuza», «MHoxkecTBa U JIorMKa». Bce OCHOBHbIE
COJIepKaTeIbHO-METOIMYECKUE JIMHUM HW3Y4aloTCsd Ha MPOTSHKEHUM JBYX JIET



oOy4YeHHs Ha YPOBHE CpEHEro 001Iero 00pa3oBaHusi, €CTECTBEHHO JOTIOIHSS IPYT
Jpyra ¥ MOCTENEHHO HACHIIAsiICh HOBBIMHM TEMAMHU U pazaenamu. /JJaHHbI yueOHbIN
KypC SBIISIETCS HHTETPaTHBHBIM, MOCKOJBKY 0O0bequHseT B cebe colep:kaHue
HECKOJIbKUX MaTEeMaTUYEeCKHX AUCIUIUINH, TAaKUX Kak anredpa, TPUTOHOMETPHS,
MaTeMaTU4eCKU aHalIU3, TEOPHS MHO>KECTB, MaTeMaTHuecKas Joruka u npyrue. [1o
Mepe TOTO Kak 00ydJaromuecs OBJIaJAeBalOT BCE Oosee MUPOKUM MaTeMaTHIECKUM
anmapaToM, y HUX MOCJEI0BAaTENIbHO (POPMUPYETCS U COBEPILICHCTBYETCS YMEHHE
CTPOUTh MAaTEMAaTHYECKYI0 MOJeNIb PEAJbHOW CHUTyallud, NPUMEHATh 3HaHUA,
NOJy4YCHHbIE MpPU HU3YyYEHHH Y4eOHOTO Kypca, A pEIIeHUs CaMOCTOSTEIHHO
cOpMyIMPOBaHHONW MaTeMaTUYECKON 3a/a4yM, a 3aT€M HMHTEPIPETUPOBATH CBOM
OTBET.

ConepxarenpHO-MeTOIMYeCKas: JUHUS «YUKcia W BBIYHCICHUS) 3aBEpIIacT
(GbopMHUpOBaHNE HABBIKOB MCIOJIb30BAaHUS JACUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HA4aToO Ha YpPOBHE OCHOBHOTO 0011ero oopazoBanusi. Ha ypoBHe cpenHero o0uiero
oOpa3zoBaHus 0co0O€ BHUMaHue  yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palroHaIbHBIX BBIUMCICHUM, BKJIIOYAIOMINX B C€Osl MCHOIB30BAHUE Pa3IHMUHBIX
dbopM 3ammcu ymcna, yMEHHUE JeNaTh NPUKHUIKY, BBINOJHATH MPHOIMHKEHHBIC
BBIUMCJICHUS], OLIEHUBATh YUCIIOBbIE BbIpAaXKEHUs, pabOTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYYaroIIMMCs MHOYKECTBAa HaTypajibHbIX, ILEJbIX,
palMoHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4HCel. B KakIoM H3 OSTUX MHOXKECTB pPacCMaTpPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIepaluu: JeJeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHaNbHBIX M HUpPPAIMOHANBHBIX YKCeN, apu(pMETHUECKHE ONEpaluy, a TaKxKe
U3BJICYCHUE KOPHSA HATYpalbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPACIIMPEHHIO KpPyra HCHOJIB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOXHOCTSMU MX MPUMEHEHHS Ul PELICHUS Pa3iMyuHbIX 33134
dopMupyeTcsi IpeaCTaBI€HUE O €IUHCTBE MAaTeMaTUKH Kak HayKu M €€ poju B
MOCTPOCHUU MOJIEJICH PEalbHOTO MHpA, IIMPOKO HCIOJIB3YIOTCA 0000IIeHue u
KOHKPETH3AIHS.

Jluaust «YpaBHEHHSI W HEPABEHCTBA» peaJN3yeTcs Ha MPOTSHKCHHH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, TMOCKOJIBKY B KaXJOM
paznene IlporpaMMmbl MpenycMOTPEHO pelIeHHEe COOTBETCTBYIOMIMX 3ajad. B
pesynbrate oOydaromuecs OBIAJAEBAlOT PA3IUYHBIMH  METOJAMH  PEIICHHS
paloHaNIbHBIX, HWPPAIMOHATBHBIX, TOKA3aTENbHBIX, JOTAPUPMHUUECKHX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
coaepkammx mnapamerpol. llogydeHHbIE yMEHHSI HIMPOKO HCHOJB3YIOTCS MpPH
UCCIIEOBaHUM (PYHKIUI C MOMOIIBIO MMPOU3BOJHOM, MPU PEHICHUH MPUKIATHBIX
3a7la4y M 3a]]a4 Ha HaXOKJeHHe HAauOOJbIIMX ¥ HAMMEHBUINX 3HAUYCHUH (QYHKIHH.



Jlannast copep:karenbHas JTMHUS BKIIIOYAeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacuéTel 1o  (opmymnam, mpeoOpa3oBaHus  PalMOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHM, a TaKXe BBIPAXKEHUH,
coJlepKallluX cTerneHu W Jiorapudmbl. brarogaps u3ydeHuio anredpandeckoro
MaTepuaa IpOUCXOIUT lajJbHENIIIee pa3BUTHE AITOPUTMHUECKOTO U a0CTPAKTHOTO
MBIIUICHUST 00yJarommxcs, GOpMUPYIOTCS HaBBIKU JEAYKTUBHBIX PacCykKICHUH,
paboThl C CHMBOJBHBIMH (OpMamMH, TMPEICTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIE PABEHCTB U HEpaBEHCTB. AnreOpa npeniaraet 3GPeKTuBHbIC
WHCTPYMEHTBI Il PEUICHUS MPAKTHYECKUX W €CTECTBEHHO-HAYYHBIX 3ajad,
HAIJISIIHO JIGMOHCTPUPYET CBOM BO3ZMOXHOCTH KakK S3bIKa HAYKH.

CopepxarenpHo-MeToauueckass JMHUA «DyHKIMM W TpaQuKH» TECHO
NEeperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 337a€T MOCIIEI0BATENBHOCTh U3YUEHUS MaTepuana. M3ydeHue CTerneHHOoH,
NO0Ka3aTeIbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLNM, UX CBOICTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHN JJIsl pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEATbHON KU3HU TECHO CBS3aHO KAK C MAaTEMaTUYECKUM aHAJIU30M,
TaK M C PEIIeHHWEM YpaBHEHHMH M HepaBeHCTB. [lpu »ToM OosbllIOE BHUMaHHE
ynensiercs: pOopMHpPOBAaHUIO YMEHUS BbIpakaTh (OpMyJaMU 3aBUCUMOCTU MEXKIY
pPa3IMYHBIMM BEJIUYMHAMHU, MCCIENOBAaTh IOJIY4YEHHbIE (DPYHKIMH, CTPOUTH HX
rpaduku. Matepuan 3Toi cojiepKaTeIpHON JIMHUU HAIlEJIEH Ha Pa3BUTHE YMEHUN U
HABBIKOB, MO3BOJIAIOIIMX BbIPAXKaTh 3aBUCUMOCTH MEXAY BEIMUMHAMH B Pa3IUYHON
dbopme: aHaTUTHYECKOM, TpadudecKkoi U clioBecHOW. Ero n3ydenne crocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBINIJIEHUS, CIMOCOOHOCTH K OOOOIICHUI0 U
KOHKPETH3al1MH, UCTI0JIb30BAHUIO aHATIOTHH.

CopepxxarenpHast JuHud «Hauana MareMaTnyeckoro aHaiu3a IO3BOJISIET
CYLIECTBEHHO PACIIUPUTh KPYr KaK MAaTeMAaTHYECKHUX, TaK U MPUKIAJHBIX 3a/ad,
JOCTYIHBIX OOYyYarOIIMMCS, TaK KaK y HHUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpa@uky  CIOXKHBIX (YHKIMMA, OMPEAeNsaTh WX HauOOJIbIINE W HAUMEHBIITUE
3HAUEHHUA, BBIYMCIATH MUIOMAaAun (Guryp u oO0bEMBI T€, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpolieccoB. JlaHHas cojlep)kareiibHasi JIMHHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNel peanbHbIX CUTYyaluH,
MO3BOJISIET HAXOIUTh HAMJTYIlIEe PENIEHUE B IPUKJIAIHBIX, B TOM YHCJIE COLUAIBHO-
PKOHOMHYECKHMX, 3a/a4ax. 3HAKOMCTBO C OCHOBAaMHM MaTEMaTHYECKOIO aHaJIn3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMAIbHO-IOTHYECKOTO U KPEaTUBHOTO
MBIILJICHUS, (OPMUPOBAHUIO YMEHHMHM paclo3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE 1 UCKyccTBe. O0yyaronuecs y3HatoT O BbIIAIOLINXCS
pe3ynbpTaTax, MOJIYYEHHBIX B XOJ€ pPa3BUTHS MaTeMaTHKU Kak Hayku, U 00 HX
aBTOpAXx.



CopeprkaTenbHO-METOANYECKass TUHUS «MHOXKECTBa M JIOTHKA)» BKIIOUYACT B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MAaTEeMAaTHYECKOW JIOTUKH. TeopeTHKo-
MHOKECTBEHHBIC TIPEICTABIICHUS TPOHU3BIBAIOT BECh KypC MIKOIHHOW MaTeMaTHKU
U TIpe[yiaraloT Hambojiee YHUBEPCAIBHBIA SI3BIK, OOBEIUHSIONINA BCE pa3Ieibl
MaTeMaTHKd H €€ TPWIOKCHH, OHU CBS3BIBAIOT pa3HbIE MaTEMAaTHYECKHE
TUCIUIUIMHBI W WX TPWIOKEHUs B efauHoe 1enoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarImeMycCss IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MaTeMaTUKH M WCIOJB30BaTh €ro /ISl BHIPAKECHUS CBOUX MBICIICH.
JpyruM BaXHBIM TIPU3HAKOM MAaTEeMaTUKA KaK HayKd CIIeyeT TpU3HAThH
CBOMCTBEHHYIO € CTPOTOCTh OOOCHOBaHHMIA U CJICIOBAaHUE ONPEICIEHHBIM
OpaBUJiaM  TOCTPOSHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO C  JJIEMEHTaMHU
MaTEMaTUYECKONH JIOTHKH CIOCOOCTBYET Pa3BUTHIO JIOTHUYECKOTO MBIIIJICHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJIEHUSI HA OCHOBE JIOTHYECKUX
paBwI, GOPMHUPYET HABBIKK KPUTUICCKOTO MBITILICHUSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MIPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITHUPOBAHUS, KOTOPHIE MPHU3BAaHbBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TOCTPOCHUSI MOJIENEH pealbHBIX
CUTyaIluii, HCCICNOBaHUS OSTUX MOJEJEH ¢ TOMOIIBIO ammapara anreOpbl |
MaTEeMaTHYECKOTO aHaJIM3a, WHTEPIPETAIlMHA IOJIyYCHHBIX pPe3yJabTaToB. Takue
3aJIaHUS BIUICTCHBI B KAK/IBIN M3 Pa3eioB MPOTPaMMEI, ITOCKOJBKY BECh MaTepral
y4eOHOTO Kypca IIMPOKO HCIONB3YETCs I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pCIIEHWH  peanbHBIX  TPAKTHYSCKUX  3a7ad  oOydaromuecs  pa3BHUBAIOT
HaAOJIIOIaTeIIBHOCTh, YMEHHE HAaXOJWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe ©  KOHKPETHU3MPOBATH  IPOOJIEMY.
JlesTenbHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHHWS TPUKIAIHBIX 3aaad
OpraHu3yeTCs B IMpoIlecce U3YUeHHsI BCeX TeM Y4eOHOTO Kypca «Anredpa u Hadana
MaTEMaTHYECKOTO aHATN3ay.

Ha wusydyenme ydeOHOro Kypca «AinreOpa W Hadajla MaTeMaTHYECKOTO
aHanm3a» otBoautcs 306 vaca: B 10 kmacce — 136 gacoB (4 vaca B Heaeno), B 11
kiacce — 170 yacoB (5 vaca B HeJeto).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

Pannonanbapie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. IlpumeHeHue apobGelt W MPOIEHTOB IS
peLIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACied 3HAHUHN U peanbHOM )KU3HU.

JelictBuTtenpHble  4ucia. PanuoHanbHBIE W UPpAUMOHAIBHBIE YHUCIIA.
Apudmernueckue  omnepanuu ¢ JICUCTBUTEIBHBIMH  YHCIaMd.  Moayib
JEUCTBUTEILHOTO YHCIa U ero cBoMcTBa. [IpuOmmk€HHbIE BHIYKMCIICHUS, TPABUIIA
OKpYTJIEHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BHIYMCICHUN.

Crenenp ¢ uenbiM mnokaszarenemM. buHoMm Herotona. Hcenmonbe3oBaHue
NOAXOASIIEH (POPMBI 3aMKUCH ACHCTBUTENBHBIX YUCEN ISl PELICHUS TPAKTUYECKHUX
3aJ1a4y ¥ NpPeJCTAaBICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palUMOHAIBHBIM II0KAa3aTEIEM U €€ CBOWCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa Jjorapupma. JlecaTuuHple W HaTypalbHbIE
JorapupMsl.

CHHYyC, KOCHHYC, TaHI'€HC, KOTAaHI'€HC YHCJIOBOIO apryMeHTa. ApPKCUHYC,
aAPKKOCUHYC M ApKTAaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxnecTBa M TOXIECTBEHHbIE NPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCUIIbHBIE YpaBHEHHUSI M ypaBHEHHUs-CIeACTBUA. HepaBeHCTBO,
pElIeHNE HEPABEHCTBA.

OCHOBHBIE METOBI PEIICHUS LEIbIX U IPOOHO-PAIIMOHATIBHBIX YPABHEHUHN U
HEpaBEHCTB. MHOroujeHbl OT OJHOW NepeMeHHOW. JleneHue MHorousieHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3zy. MHOrousieHs! ¢ 11e1bIMU KO3 UIIUEHTaMHU.
Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BRIPAKEHUHN, COJIEPIKAIINUX CTENIEHU M KOPHHU.

HppanuroHansHbie ypaBHEHHUS. OcHOBHBIE METO/1bI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI pericHus

Jorapu(pMUYECKUX YpaBHEHHIA.
OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHUI. OnpenenuTens MaTPUILLI 2 X2, €ro TEOMETPUYECKUM CMBICT U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs A1 PEUICHUS CUCTEMBbI
JVHEWHBIX ypaBHEHMI. PelleHne NpHUKIAgHBIX 3aJa4 C I[OMOIIBK) CHCTEMBI
JMHEWHBIX YpaBHEHUH. MccnenoBanue NOCTpOCHHOW MOAENH ¢ TOMOIIBIO MaTPHIL
Y OIIPENICIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aJ1a4 U 3a/1a4 U3 pa3IMUHbIX 00JaCTel HaAyKU U peabHOM KU3HU.

DyHKUMH U TPaPUKH

@OyHkus, crnocoObl 3amanus (QyHKIuM. B3auMHO o0OpaTHble (QYHKIHH.
Komno3zummss @yukuuii. I'papuk  yHkmu. DneMmeHTapHble MpeoOpa3oBaHUs
rpadukoB GyHKIIHIA.

OO6usacTh ompeneneHuss 1 MHOXKeCTBO 3HaueHud ¢yHkumuu. Hymu QyHkium.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
dbyukiuu. Hanbonbiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha TTPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIUH. DJIEMEHTapHOE
UCCIJIEJOBaHUE U IOCTPOCHUE UX IPa(pUKOB.

CrenenHast pyHKIMS ¢ HATypajIbHBIM U IEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduxk. CBolicTBa 1 rpaduk KOpHs N-0ii CTENEHU KaK (yHKIUKU OOpaTHOM CTENEeHU
C HaTypaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHast U jorapudmuyeckas (yHKIUHA, UX CBOWCTBA M TpaduKwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 peIICHUs YpaBHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(yHKUMNA YUCIOBOTO apryMEHTA.

QDYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['paduixu peasbHBIX 3aBUCUMOCTEH.

Havana maTremMaTH4ecKoro aHajimsa

ITocienoBaTelIbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKOM MHIYKIUHU. MOHOTOHHBIE U OTPaHUYEHHbIE MOCIEA0BATEIIbHOCTH.
HcTopusi BOZHUKHOBEHUS MAaTEeMaTHMYECKOTO aHallM3a Kak aHanu3a OEeCKOHEYHO
MarbIX.

Apudmernueckas U reoMeTpuuecKas rnporpeccuu. beckoneuHo yoObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma O0€CKOHEUHO yOBIBAIOIIEH TeOMETpUYECKON
MPOTrPEeCCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucio €. @opmyiia CIOKHBIX
IpoLEHTOB. Mcronb30BaHWE MPOTPEcCUM Ul PELIEHUs peajbHbIX 3aaad
IPUKJIAJHOIO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npousBojaHble QyHKIUU. Onpenenenne, reOMeTpUIecKuil u
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, OnepanMy HaJ MHOXECTBAMH W KX CBOMCTBA. JlMarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHMYECKOro OOBEKTa, CIEACTBHE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, HauOonpmuii oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkinuaa 1uist pereHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHr u3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHHS U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPAaBHEHHI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIEACTBUSA. PABHOCHIIbHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumMeHeHne ypaBHEHHIA, CUCTEM M HEPABEHCTB K PELIEHUIO0 MaTEMAaTUYECKUX
3a]a4 1 33/1a4 U3 Pa3IMYHbIX 00JacTeil HAYKU U peanbHOM KU3HU, HHTEPIPETAIUs
IIOJIyYEHHBIX PE3YJIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonmbl pelieHUs] YpaBHEHM W HepaBeHCTB. I 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aad U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havana maTeMaTH4€CKOI0 aHAJIN3A

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
sKkcTpeMyMmbl. HaxoxaeHre HanboapuIero 1 HAMMEHbILIEr0 3HAYEHUI HEeMPEPbIBHON
(yHKUIHUH Ha OTPE3KE.

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
NPUKIAJAHBIX 3ajadax, Ui OINPENCIECHHMs CKOPOCTH U YCKOPEHMs Ipolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

Nuterpan. ['eomeTpruueckuil CMbICI MHTETpaIa. Beruuciaenue onpeneaéHHoro
uHTerpana no gopmyne Herotona-Jleionuna.

[TpumeHeHne uMHTErpaja s HAXOXKICHUS IUIOMAAEH IUIOCKUX (QUIyp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJIEJIMPOBAHUE peajbHBIX TPOLECCOB C MOMOLIBI0  IuddepeHIaTbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YYaIOMIEerocs Kak aKTUBHOTO H
OTBETCTBEHHOTO WICHA POCCUHUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATHICCKUX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBJICHUM, NPOLEIYP
IpaXJIaHCKOTo  oOmiectBa  (BBIOOPBI, ONpPOCHI WU JIPyroe), yMEHHUE
B3aMMOJICHCTBOBaTh C COI[MAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM T'PakKTaHCKOW HIACHTUYHOCTH, YBOKCHHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMAaTHYECKOW IIKOJIBI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUUYECKOTO IMOBEICHUS, CBSI3AHHOTO C MPAKTHUYECKUM
MPUMEHEHUEM JOCTIKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELICHU, pacCy>KI€HUMN, BOCIIPUUMUYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasa *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYAOIOOUs, HHTEpEeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MareMaTH4eCKoMy  OOpa3OBaHHWIO W
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIsI OKPY>KAIOIIEeH CpeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOMN MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl YeTOBEUSCKON ASATEIbHOCTH, ATANOB €€ pa3BUTHS U 3HAYNMOCTH
JUISL pa3BUTHUS IUBUJIM3ALIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKU U MaTeMaTHYECKOU
KYJbTYpOU KaK CpEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYATIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEJICIICHHS TIOHATUN, YCTaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBIIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U IPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JleJlaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATHYECKUX YTBEPKACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUS], BLIOMPATh HAOOJIee TOAXOISAIINN C YUETOM CaMOCTOSTEIHHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBbEKTaMH, SBICHUSMH, IPOIIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHHUS O €TO PA3BUTHUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH HHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITUIO PA3TUIHBIX BUOB U (OPM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHBIC Y4eOHbIC JeHCTBUSA

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaThb MOSCHEHHUS IO XOJIy pEUIEHUs 3aJayu,
KOMMEHTHPOBATH IOJYYEHHBIN pE3yIbTarT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapy>KUBaTh Pa3jIM4Me€ M CXOACTBO MO3UILMUN, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHBIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KaK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTUYeCKOM 3a/1auu;

NPEeABUACTh TPYAHOCTU, KOTOPbIE MOTYT BO3HUKHYTh NP PELICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WIIM HEAOCTUKEHHS Pe3yIbTaTOB JESITENIbHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
NESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThl, pacHpenensiTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYXKAATh MPOIIECC U Pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOIHATH CBOIO YacTh PA0OTHI U KOOPIUHUPOBATH
CBOM JIUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CHOPMYITHUPOBAHHBIM y4aCTHUKAMU
B3aMOJIENCTBHUS.

IMPEAMETHBIE PE3YJIBTATBI

K koniy obOyuenuss B 10 kjacce oOydaronuiics MOJYYUT CIECAYIOIIUE
MPEIMETHBIE PE3yJbTAaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHaTU3ay:

Yuciia ¥ BBIYUCTICHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: palMOHATBLHOE YHUCJIO0, OCCKOHEYHAas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIHOHATBFHOE YHCIIO, MHOXKECTBa
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

OPUMEHSATh JIpOOM W TPOLEHTHI JUIsl PEIICHUS NPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MIPUMEHSTH NMPUOTUKEHHBIC BEIYMCIICHUS, PABUJIa OKPYTIICHUS, TPUKUAKY U
OLICHKY P€3yJbTaTa BEIYUCICHUM;



CBOOOJIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

CBOOO/IHO OIEpPUPOBATh MOHATUEM: apU(PMETUUECKUN KOPEHb HaTypajabHOU
CTEIICHH;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUpPOBaTh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YHUCJI0BOTO apryMEHTa,;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHHYC M APKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PAaBHOCHWJIBHBIE YPAaBHEHUS U YPABHEHHUS-CIIEICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

OPUMEHATh pPa3jIMYHble METOAbl PEIICHHUS palUOHAIBHBIX M JPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IPUMEHATH METOJ HWHTEPBAJIIOB UL PELICHUS
HEPABEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UEIbIMHA KO3(PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JIEJICHUE
MHOT'OYJIEHA Ha MHOTOWIEH C OCTaTKoM, Teopemy be3dy m teopemy Buera mns
peleHns 3a1ay;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
WCIIOJIB30BaTh CBOWCTBA ONpENENUTENA 2 X 2 JUId BBIYHUCICHUS €r0 3HAYCHHS,
IIPUMEHSTh ONPENCIIUTENIN Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIIBHBIE CUTYAllMU C IIOMOILBIO CUCTEMbI JUHEHUHBIX YPABHEHUH,
UCCIIE0BAaTh IIOCTPOCHHBIE MOJEIHA C IIOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHSAMH [JIsi TNpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHUs YHCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAJILHBIM [T0KAa3aTelIeM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO ONEpUPOBATh MOHATHUSAMU: HppalOHATbHbIE, MOKAa3aTelIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
IIEPEXO0I0B WIINA OCYILECTBIISAA POBEPKY KOPHEM;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA IO YCIOBUIO 3a/Ja4yd, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aUMHO O0OpaTHble (QYHKIUHU, KOMHOO3MIMUSA (QYyHKUUWA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE MTpeo0pa3oBaHus rpauKoB PyHKIUT;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NEepPUOINYECKUE (PYHKIIUU, TPOMEKYTKH MOHOTOHHOCTH (PYHKIIMH, MAKCUMYyMBbI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeabIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKIMHU C HATypajlbHbIM U LEJIbIM
nokasaresieM, rpaguk KOpHs N-Oi CTEeneHW Kak (PyHKIMM OOpaTHOM CTEneHu ¢
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHU;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIONIb30BaTh rpaduku (QYHKUMA Ui UCCJIENOBAaHMUS IMPOLIECCOB U
3aBUCUMOCTEN MpHU pElIeHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEalbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKas U TIeoMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBarOLIasi TeOMETpUYecKas IpOrpeccusi, TMHEHHBIN U
HKCMOHEHLIUAJIBHBIN POCT, (hOpMYJIa CIOKHBIX MPOLIEHTOB, UMETh NMPEACTABICHUE O
KOHCTAaHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapaKkTepa;



cBOOO/IHO ONEPUPOBATH MOHATUSMU: MTOCIENOBATENFHOCTD, CIOCOOBI 3a/1aHNUs
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOTHO ONEPUPOBATH MOHATUSMU: HEMPEPHIBHBIE PYHKIIUHU, TOYKU Pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QyHKIINH;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISTH MPOU3BOJHBIE CyMMBI, TPOU3BEACHUS, YaCTHOTO M KOMITO3UIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJIHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, OMEpaluud  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO OIEpPHPOBaATh TMOHATHUSIMU: OIpEAeTCHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, JOKA3aTEIbCTBO, PABHOCUIIHLHBIC
ypaBHEHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucaa v BBIYUCTICHUSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSMU: HATYPAIBbHOE U LEJI0€ YUCIIO, MHOKECTBA
HATypaJbHBIX U IIEJIBIX YHCEJI, UCIOJIb30BaTh MPU3HAKU JIETUMOCTH LIEIBIX YHUCET,
HOJ/l m HOK HarypanbHBIX 4yucen Mg pelieHus 3aAad, MPUMEHSTh alrOpUTM
EBxnupa;

CBOOOMHO OMEpUpPOBAaTh TMOHITHEM OCTaTKa [0 MOMAYNIO, 3aliChIBaTh
HATypaJbHBIC YMCIIA B PA3IMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS,

CBOOOIHO OINEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METHIECCKHUE OMEpaii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MMOKa3aTeIbHBIC H
JorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PAaBHOCHJIBHBIX TIEPEXOJIOB;

OCYHIECTBJISATH OTOOpP KOpPHEH TpPU pEIICEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIMHOCTh YPAaBHEHUN U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CUCTEMbl U COBOKYITHOCTEH pallMOHAJIBHBIX, UPPAIlMOHAIBHBIX, MOKA3aTEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

perarb palroOHaJIbHbIE, UppaloHalIbHBbIE, MOKa3aTEeJbHEIE,
gorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHHUS U  HEPaBEHCTBA,
coJiep>Kalle MOAYJIU U NapaMeTphl;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TaKXKe 3a/1a4 C MapaMeTpaMu;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIPDAKEHUS, YPAaBHEHHUS, HEPABEHCTBA M MX CHUCTEMBI IO YCIIOBHIO 3aJayH,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajireopsl,
WHTEPIIPETUPOBATH MOTYUCHHBIN pe3yJIbTar.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU ABYX (DYHKIIHIA;

CTPOUTH FEOMETPUYECKHE 00pa3bl ypaBHEHUM U HEPABEHCTB HA KOOPIUHATHOU
MJI0CKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
MPOLIECCOB.

Havana maTemMaTH4ecKOro aHaju3a:

WCITIOJIb30BATh MPOU3BOIHYIO VIS UCCIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
U SKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTpE3KE;

WCIIOJIb30BaTh MPOU3BOJAHYIO JUISI HAXOXKJACHUS HAWJIY4Ilero pEuIeHus B
MPUKIIAJIHBIX, B TOM YHCJI€ COLMAIbHO-IPKOHOMHUYECKUX, 3a7a4ax, AJisl ONpeAeIeHus
CKOPOCTHU U YCKOPEHHUS TpoIiecca, 3aaHHOro GopMyIioi uin rpadukoM;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no popmyne Hetotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX (UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIIE COI[MAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJICTBAMUA MaTEeMaTHIECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE
11 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIE (LM (POBbLIE)
KoHTpoJbHbIe
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIC Pecypchl
padoThI
HccnenoBanue GyHKIHHA ¢ TTOMOIIBIO bubnnorexa [JOK
1 . 30 1
MPOU3BOAHOMN https://m.edsoo.ru/f11c4afd
bubnuoreka [{OK
2 Hepsoobpasias i uirrerpar 14 1 https://m.edsoo.ru/f11c4afd
3 I'paduxu TpUTOHOMETPHUECKUX (HYHKIIHH. 20 1 bubnuoreka [IOK
TpuronomeTpuueckre HEpaBeHCTBA https://m.edsoo.ru/f11c4afd
4 HppaunoHanbHble, IOKa3aTEIbHBIE U 28 1 bubnmnoreka HOK
norapupMHUECKUe HEPABEHCTBA https://m.edsoo.ru/f11c4afd
bubmmoteka IIOK
> Kowmruieichbie umcia 10 1 https://m.edsoo.ru/f11c4afd
bubnmorexa LIOK
0 Hatyparbhbie it tersie i 10 1 https://m.edsoo.ru/f11c4afd
Cucrembl palluOHAIbHBIX, UPPALIUOHAIBHBIX
7 HOK%aTeHiHIiIX U jiora H(I)l\fylqu:cxnx 14 1 Bubmmorexa [IOK
. p https://m.edsoo.ru/f11c4afd
ypaBHEHUM
but6mmorekxa [IOK
8 3azai ¢ napaveTpamt 18 L https://m.edsoo.ru/f11c4afd
9 IToBTOpenue, 00001IEHNE, CUCTEMATH3AIIS 26 2 bu6muoreka [JOK
3HaHUHN https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 [TPOI' PAMME 170 10
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

11 KJIACC
Koxn .
IIpoBepsiemble npeAMeTHbIE Pe3yJAbTATHI 0CBOEHHS OCHOBHOM
NpoBePsAIEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMbl CpeHero o01ero 00pa3oBaHus
pe3yjabTara
1 Yucna u BBIYUCIECHUSA
OnepupoBaTh TOHATHAMH: HATypallbHOE, LIEJIOE YHCIIO; HCIOJIb30BaTh
11 MPU3HAKK JICJIMMOCTH LEJIBIX YHCEJ, PAa3J0KEHUE 4YHUCiIa Ha MPOCThIE
MHOXHTEJH JUIs PEeLIeHUs 3a1a4
1.2 OnepupoBaTh MOHATUEM: CTENIEHD C PallMOHAJILHBIM [T0Ka3aTeleM
13 OnepupoBaTb NOHATUAMMU: JOrapupM yucia, JeCITUIHbIE U HATypaJIbHbIE
' sorapru(Msl
2 VYpaBHEeHUS U HEpaBEHCTBA
[TpuMeHsTh CBOMCTBA CTENEHM JUId IpeoOpa3oBaHUs BbIpAKEHUH,
2.1 ONEpPUPOBATH TOHATHUAMU: I10KA3aTEbHOE YpPAaBHEHUE U HEPaBEHCTBO;
pemaTh OCHOBHBIE THITHI ITOKA3aTEbHBIX YPAaBHEHHI U HEPABEHCTB
BeinonHATe mpeoOpa3oBaHusl BBIPAXKEHUH, COJAEPKALIMX JIOTapu(pMBI;
2.2 OIIEepUPOBATH MOHATUAMU: JIOTApU(PMUUECKOE YPaBHEHUE U HEPABEHCTBO;
pelaTb OCHOBHBIE THUIIbI JJOTapU(PMHUUECKUX YPaBHEHUN 1 HEPABEHCTB
2.3 HaxonuTh pemeHust mpocTeHInX TPUTOHOMETPUIECKUX HEPABEHCTB
OnepupoBaTh MOHATUAMU: CUCTEMA JUHEHHBIX YpaBHEHUI U €€ peleHue;
2.4 UCTIONB30BAaTh  CHCTEMY JIMHEWHBIX  YpPaBHEHUH  JUISI  PELICHHS
NPaKTUYECKHUX 3a/1a4
55 HaxonuTe  pemlieHus  MOpPOCTEMIIMX  CHUCTEM U COBOKYIHOCTEH
' palMOHATIBHBIX YPaBHEHUN U HEPABEHCTB
MogenupoBaTh peaqbHbIE CHTYyallMd Ha S3bIKE aiareOphl, COCTaBIATH
2.6 BBIPQ)KEHUS, YPAaBHEHUS, HEPABEHCTBA M CHCTEMBI IO YCIOBHUIO 3a/1auH,
UCCIIEI0BATh IIOCTPOCHHBIE MOJIEIH C UCTIOIb30BaHUEM arIapara ajareopsl
3 OynHkmy 1 rpaduku
OnepupoBaTh MOHATHSAMHU: TEpUOAMYECKass (YHKUUSA, HPOMEKYTKU
31 MOHOTOHHOCTH ()YHKIIMH, TOUKH IKCTpeMyMa (pyHKIMH, HauOoJbllee U
' HalMEHbIIIee 3HauUeHUs! QYHKIIMHM Ha MIPOMEXKYTKE; UCIIOJIb30BaTh UX JUIs
uccienoBanus pyHKINU, 3aJaHHOU rpaduKoM
OnepupoBaTh HOHATHAMU: TpaQHUKH MOKa3aTEIbHOM, JJorapupMUIECKON 1
3.2 TPUTOHOMETPUUYECKUX (DYHKIHMI; u300pakaTh MX Ha KOOPIMHATHOM

IIJIOCKOCTH U UCIIOJIb30BATh JJIS PEILICHNs YPABHEHUM U HEPABEHCTB




N300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH TpadUKHU JTHHEHHBIX

3.3 YPaBHEHMH W MCIIOJIB30BaTh UX [UId PEUICHUS CHCTEMbl JIMHEHHBIX
ypaBHEHUU
3.4 Hcnonb3oBate Tpapuku (QYHKIUH [UIsI HMCCIENOBAHUS NPOLECCOB U
' 3aBHCUMOCTEH U3 IPYruX y4eOHBIX AUCIUTLINH
4 Hauana maremMaTHueckoro aHajimsa
OnepupoBaTh MOHATHAMHU: HENpepbIBHAas (QYHKIUSA, MPOU3BOJHAS
4.1 (YHKIIMM, WMCIOJB30BaTh T'€OMETPUUYECKUA H  (PU3HYECKHH CMBICI
IIPOM3BOIHOM JJIs pelIeHus 3a/1a4
42 HaxonuTe  TNpOM3BOAHBIE  3JEMEHTApHBIX  (YHKUUH,  BBIYHUCIATH
' IIPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS, YACTHOTO (PYHKIUH
Hcnonb3oBaTh  MPOU3BOJAHYIO /s HUCCleoBaHUS  (YHKIMHM Ha
4.3 MOHOTOHHOCTb U 3KCTPEMYMBI, IPUMEHATh PE3yJIbTaThl UCCIEIOBaHUS K
MMOCTPOCHUIO rpaHKOB
44 Hcnonb30BaTh NPOM3BOIHYIO JUIS HAXOXJIEHUS HAUIYYIIETrO PEeIIeHUs B
' HPUKIIAJHBIX, B TOM YHCJE COLMAIbHO-3KOHOMUYECKHUX, 3aauax
45 OnepupoBaTh MNOHATHUSAMH: TEPBOOOpa3Hass M HMHTETPAN; IOHUMATH
' reOMETPHUECKUI U (PU3NIECKUN CMBICII MHTETpaa
46 Haxonute mnepBooOpa3Hble 3E€MEHTApHBIX  (QYHKIMHA, BBIYUCIATH
' uHTerpai o Gopmyne Herorona — Jleiibnuma
47 Pemiate npukiagHble 3a1a41, B TOM YHCIIE COLMAIbHO-?PKOHOMUYECKOTO U

(I)I/IL’-I/I‘{CCKOFO XapaKkTepa, CpeACTBAMU MATEMATUYCCKOT'O aHaJINn3a




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

11 KJIACC

Kon

IIpoBepsieMblii 3JIeMEeHT COIePKAHUS

1 Uucna 1 BIYUCIICHUS
11 HatypanbHble u nensle uncia. [lpu3Haku AeIMMOCTH LEIbIX Yucel
1.2 CreneHb ¢ paloHaJIbHBIM TOKa3areneM. CBoMCTBa CTENEHU
13 Jlorapudm uucna. /lecaTuyHple U HATYpalIbHbIE JOrapupMb
2 VYpaBHEHUs U HEpaBEHCTBA
2.1 [IpeoOpa3oBanue BBIPAKEHHIA, COACPIKAIIMX JIOTAPU(MBI
59 [IpeoOpa3oBaHue BbIpAXKEHUN, COAECPIKAIIUX CTENECHH C PAl[MOHAIBHBIM
' rokasaresiem
2.3 [Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 IToka3aTenbHble YpaBHEHUS U HEPABEHCTBA
2.5 Jlorapugmuueckie ypaBHEHHS 1 HEPAaBEHCTBA
26 Cuctembl JNMHEHHBIX ypaBHEHUH. PerieHue NpPUKIAAHBIX 3a7ad C HOMOILBIO
' CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucreMbl 1 COBOKYITHOCTH PallMOHAIbHBIX YPAaBHEHUH U HEPABEHCTB
58 [IpumeHeHue ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHHUI0O MAaTeMaTHYECKHX
' 3aJ1a4 U 3a]1a4 U3 pa3Iu4HbIX 00JacTel HayKu U peallbHOM JKU3HU
3 OyHKIMH U TpaduKu
Oyukuus. [lepuonuueckue ¢QyHkuuu. IIpomMexxyTKn MOHOTOHHOCTH (YHKIIMH.
3.1 MakcuMymbl 1 MUHUMYMBbI (yHKUMU. HaunOosbliee M HavMeHblee 3HAYEHHE
(GYHKLIHMN Ha TPOMEXYTKE
3.2 Tpuronomerpruyeckue QyHKINH, UX CBOWCTBA U IpapuKu
3.3 IToka3zarenbHas u orapudmuueckas GyHKIMU, X CBOHCTBA U TpaduKH
3.4 Hcnonb3oBanue rpadukoB QYHKIMHA AJis peIeHHs] ypaBHEHUN U TMHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB (QYHKUMH JUISI  WCCIEAOBAHHUS  IPOLECCOB U
3.5 3aBHCUMOCTEH, KOTOpbIE BO3ZHUKAIOT IMPH PELICHUH 33734 U3 APYTruX Yy4eOHBIX
IIPEIMETOB U PEAIbHOM JKU3HU
4 Hayana marematuueckoro ananusa
4.1 HenpepriBable pyHKIIMU. MeTo1 HHTEPBAIOB 7Sl PELICHHS] HEPAaBEHCTB
4.2 [TpouzBonnas ¢pynkuuu. ['eomerprueckuii 1 GU3NIECKU CMBICI TPOU3BOIHOM
43 [IpousBonHbie 37eMEHTapHBIX (QyHKUMNA. DOpMyIbl HAXOXKIEHUS MPOU3BOIHOM

CYMMBI, IPOU3BEACHMS U YACTHOTO (PYHKITHI




[IpuMeHeHne NPOU3ZBOAHOM K HCCIEIOBAHUIO (YHKIUH HAa MOHOTOHHOCTH H

4.4 aKcTpeMyMbl. HaxokieHne HanOoJIbIIero 1 HauMEHBINEro 3HaueHus (PYHKIIMU Ha
OTpe3Ke
[TpuMmeHeHne MPON3BOAHOM TSl HAXO0XKICHUST HAMTYYIIIETO PEIICHUS B IPUKIIATHBIX

4.5 3aavax, IS ONpEeNeNieHHs] CKOPOCTH Mpolecca, 3aJaHHOro (OopMyIoN WU
rpaduKoM

4.6 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX

47 HHTerpai, ero reoMeTpudeckuii 1 GU3MIECKU CMBICI. BhI4rclieHne nHTerpasia 1mo

dbopmyne HetoTona — JleiOnuia




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePsSIeMOro
TpeOoOBaHUS

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

Bnanenue MeronamMu J0Ka3aTeNbCTB, AITOPUTMaMHU pELIEHUS 3ajady;
yMeHue (GopMyIMpoBaTh U ONEPUPOBATh IMOHATUAMU: ONpPEAEICHHUE,
aKCUOMa, TeopeMa, CIIEACTBUE, CBOICTBO, IPHU3HAK, JOKA3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYIUPOBKH; IPUMEHATh UX; YMEHUE (POPMYIUPOBATH
0o0paTHOE M IPOTUBOMNOJIOKHOE YTBEP)KIACHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, HCHOJIb30BATH METOJA MAaTEeMaTUYECKONH HWHIYKIHHU;
IIPOBOAMTH JIOKA3aTEJIbHBIE pACCYXKACHHMsS TIpU pEUIeHUH 3ajad,
OLICHUBATh  JIOTMYECKYI  IPAaBUIBHOCTb  PACCYXKJIEHUH; yMeHHe
ONEpUPOBATH MOHATHSIMH: MHOKECTBO, IMOIMHOXECTBO, ONEpPAllMU Haj
MHOXECTBaMH; yMEHHUE HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
anmnapar JJis ONMCAHUS PealIbHbIX MPOLIECCOB U SBJICHUHN U NPU PELICHUH
3ajja4, B TOM 4YHCIE W3 JPYyrux Y4YeOHBIX MPEeIMETOB; YyMEHHE
ONepupoOBaTh NOHATUIMU: Ipad, CBA3HBIN Tpad, 1epeBo, UK, rpad Ha
IUIOCKOCTH; yMEHHE 3aJaBaTh M OINHUCHIBATh Tpadbl pasIUYHBIMU

crocob6aMu; UCIOJIb30BaTh Ipadbl MpU PELICHUH 3a1a4

YMeHue onepupoBaTh MOHSTUSMM: HATYpalbHOE YHCIIO, LIEJI0€ YHUCIIO,
CTENEHb C LEIBIM I10Ka3aTeNIeM, KOPEHb HATYypaJIbHOM CTENEHH, CTETIEHb
C palMOHANbHBIM  [IOKa3aTeleM, CTeNeHb C  JeHCTBUTEIbHBIM
mokaszarejaeM, JiorapugMm ymcia, CHHYC, KOCHHYC U  TaHIE€HC
IIPOM3BOJBHOIO YHUCIA, OCTATOK IO MOJIYJIO, PalMOHAIbHOE YHCIIO,
UppallMOHATIBHOE  YHUCIIO,  MHOXECTBa  HaTypajbHBIX,  LIEJBIX,
pallMOHAIbHBIX, JEHCTBUTENBHBIX YHCEI; YMEHHUE MHCIIOJIb30BaTh
MPU3HAKU JEIUMOCTH, HAUMEHBIIUN OOUIMI NeIuTeNh U HauMeHbIIIee
oOriee kpaTHOe, anroput™M EBKIIMIa MpH perieHuy 3ajad; 3HAaKOMCTBO €
pPa3IMYHBIMM  TO3ULIMOHHBIMH  CHUCTEMAaMH  CYHCIIEHUS; YMEHHE
BBINOJIHATh BBIYMCICHHE 3HAYEHUH U MpeoOpa3oBaHUs BBIPAKEHHUH €O
CTeNeHs MU U JorapudmMamu, npeoOpa3zoBaHHs IPOOHO-pAlMOHATBHBIX

BLIpa)KeHHﬁ; YMCHHC OIICPHUPOBATH MNMOHATUAMH: TOCICAOBATCIIBHOCTD,




apudMeTHIecKasi Iporpeccusi, reOMeTpuUIecKasi Iporpeccusi, 0ECKOHEYHO
yObIBaroIiasi  reOMETpUYEecKass  MpOTpeccus; yMEHUE  3a/1aBaTh
MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TTIOMOIIBIO PEeKYPPEHTHBIX (hopMyIT;
YMEHHUE OIEepUPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIIO, COMPSIKEHHBIE
KOMILIEKCHBIC YHCIIa, MOYJIb M apI'YMEHT KOMILJIEKCHOTO YKciia, popma
3aMUCcH KOMIUJIEKCHBIX 4Hcell (TeoMeTpudecKasi, TPUrOHOMETpUUYEecKast 1
anreOpanveckas); yMeTh IPOHM3BOIAUTH apHU(PMETHUYECKUE IEHCTBHS C
KOMIUIEKCHBIMM ~ YUCJaMH; TPHUBOJUTH MPUMEPHl  HCIOJIH30BAHUA
KOMIUIEKCHBIX YMCEJ; ONEPUPOBATh MOHATUAMHU: MaTpuia 2x2 u 3x3,

ONpeCaAC/IMTECIIb MATPHUILIbI, FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OTIPCACIIUTCIIA

YMmenune OIICpHUPOBATH INOHATUAMHU: pPAOVOHAIIBHBIC, WPpalMOHAJILHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W HCEPABCHCTBA, HX CUCTEMBI; YMCHHC OIICPHUPOBATH
HNOHATHUAMU. TOXICCTBO, TOXIACCTBCHHOC Hp606p330BaHI/Ie, YpaBHCHHEC,
HCPaBCHCTBO, CHCTCMa ypaBHCHI/Iﬁ U HCPABCHCTB, PABHOCHUJIIBHOCTH
ypaBHeHPIﬁ, HEpaBCHCTB W CUCTECM, YMCHHC PpCUIATb YpPABHCHU,
HCPAaBCHCTBA M CHUCTCMbI C IIOMOMIBIO PAa3JIMYHBIX HpI/IéMOB; pemaTtb
YpaBHCHU, HEPABCHCTBA W CHCTCMBI C IIAapaMETPOM; IIPUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI JJI PCIICHHA MATEMATHUYCCKUX

3aa4 "1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKHU U peanLHoﬁ KHU3HU

VYMeHue onepupoBaTh MOHATUAMH: (QYHKUUSA, UYETHOCTb (PYHKLUH,
NEePUOANYHOCTh (PYHKIIMH, OTPAHMYEHHOCTh (DYHKIUH, MOHOTOHHOCTH
¢byHKIMH, SKCTpeMyM (DyHKIMH, HauOoJbIIee 1 HaUMEHbIIee 3HAUCHHS
(GyHKIIMM Ha IPOMEXYTKE, HepepbIBHAs (PYHKIINS, aCUMITOTHI Tpaduka
¢byHKLUY, TIepBas U BTOpas NPOM3BOIHAs (PYHKIMH, T€OMETPUUECKUI 1
¢u3nyecKkuil CMBICT TPOU3BOAHON, IepBOOOpa3Hasi, ONpeAeIEHHBIN
MHTETpajl; YMEHUE HAaXOAWTh ACHUMOTOTHI Tpaduka (YyHKIMU; yMEHHE
BBIUMCIIATh TMPOU3BOAHBIE CYMMBI, IPOU3BENEHHUS, YaCTHOTO H
KOMITO3UIIUHN (DYHKIMH, HAXOIUTh ypaBHEHHE KacaTelbHOW K rpaduky
(GyHKIIMM; YMEHUE HaXOAWUTh MPOU3BOJIHBIE AJIEMEHTApHBIX (DYHKLIH;
YMEHHUE HCIIOJIb30BaTh IPOU3BOAHYIO JUISI MCCIENOBaHUS (YHKLUH,
HaXOJUTh HAaWOOJIbIINE W HAaWMEHbLINE 3HaueHus (YHKUIUN; CTPOUTH
rpaduKd MHOTOWIEHOB C HCIOJb30BAHUEM amiapara MaTeMaTH4YeCKOro
aHaM3a; MPUMEHSTh NPOU3BOJAHYIO MJI HAXOXKICHHUS HaWIydIlero
pellieHus] B NPUKJIAJHBIX, B TOM YHCIE COLUAIbHO-DPKOHOMUYECKUX H

(bU3UYEeCKUX 3a/1a4ax; HAaXOJUTh TJIOMAIU U 00bEMBI (PUTYDP C TTOMOIIBIO




HHTErpaia; MpuBOAUTb INPUMEPbl MATEMATHYCCKOI'0O MOACIIMPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue omnepupoBaTh NOHATHSAMH: rpaduk (yHKIMH, oOpaTHas
GYHKIMA, KOMOO3UIMS (GYHKIHMHA, JTUHEHHAs (QYHKIHS, KBaJpaTHYHAs
byHKLuS, paroHaibHast byHKIHA, CTEIIEHHAast byHKLuS,
TPUTOHOMETpHUYECKHEe  (YHKIMH, OOpaTHbIE TPUTOHOMETPHYECKUE
¢GyHKUIMM, TOKaszaTenbHas H Jorapupmuueckas (yHKIUH; YMEHUE
CTpOUTHh TpadUKyM HM3Y4EHHBIX (DYHKIMH, BBITOIHATH MpeoOpa3oBaHUS
rpaduKoB PYHKIUH, UCTIOIB30BATh IPpaUKH ISl H3yYSHHUS IPOI[ECCOB U
3aBUCHMOCTEH, NIPU PEUICHUH 33/1a4 U3 JPYTUX YYEOHBIX IPEIMETOB M
3a71a4 U3 peaIbHOM JKM3HU; BBIPAXKaTh (POPMylIaMU 3aBUCUMOCTH MEXIY
BEJINYMHAMU; HCIIOJIb30BaTh CBOMCTBA U rpaduKu QyHKIMH IS pelIeHUs
YpaBHEHHIA, HEPaBEHCTB M 3aJa4y C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHOH INIOCKOCTH MHOXECTBA PEIICHUH ypaBHEHH, HEPAaBEHCTB

U UX CUCTEM

YMeHue pemiath TEKCTOBBIE 3aJaud pPa3HbIX TUIIOB (B TOM 4YHCIE Ha
HPOLIEHTHI, J0JIM M YacTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTh TOBapOB U
YCIIyT, HAJIOTH, 33[]a41 U3 00JIaCTH YIPaBIICHUS JIMYHBIMU H CEMEHHBIMU
(¢uHaHCAMM); COCTABIATh BBIPAXKEHUS, YPAaBHEHMs, HEPaBEHCTBA U MX
CHUCTEMBI IO YCIOBHMIO 3aJa4d, MCCIEAOBATh IIOJYyYEHHOE DPELICHUE H
OLIEHUBATh MPaBIONONO00HOCTh pE3yJIbTaTOB; YMEHHE MOJAEIMPOBATH
peaNbHbIE CUTyallud Ha S3BIKE MAaTEMAaTHKH; COCTAaBJIATH BBIPAXKCHMS,
YpaBHEHUs, HEPABEHCTBA U MX CHUCTEMBbI II0 YCJIOBHUIO 33Jayy,
HCCIIE0BATh IIOCTPOCHHBIE MOJEIHA C MCIONb30BAaHUEM aIllapara

anreOpbl, UHTEPIPETUPOBATh MOJyYSHHBIH pe3yabTar

YMeHne onepupoBaTh MOHITHSIMU: Cpe/lHee apuPMeTHIeCcCKoe, MeuaHa,
HauOoJIbIlIee U HAUMEHbIIIee 3HAYCHHUS, pa3Max, TUCTIEPCHUs, CTAaHapTHOE
OTKJIOHCHHE YHCIIOBOTO Habopa; yMEHHE M3BJIEKAaTh, HHTEPIIPETUPOBATH
uH(pOpMAaIIHIO, TPEJCTABICHHYIO B TAOMUIaX, HA JUarpaMmax, rpagukax,
OTpakarollyt0 CBOMCTBA pEAIbHBIX MPOIECCOB U SIBIICHUI; TPEACTABIATh
uH(pOpMAILIMI0O C TIOMOIIbIO Ta0NHMIl ¥ AWAarpamMM; HUCCIEI0BaTh
CTATUCTUYECKUE JIaHHBIC, B TOM YHCJIE C NMPUMEHEHHEM TpaduuecKux
METOJIOB U JIEKTPOHHBIX CPEJCTB; TpaUIECKH UCCIEIOBATh COBMECTHBIE
HAONIOZICHUST C TIOMOINBIO JHUarpaMM pacCEeMBaHUS W JIMHEHHOU

perpeccun




YMeHue omnepupoBaTh MOHATHUSMH: CIyYaWHBIM OMNBIT W Clly4alHOE
COOBITHE, BEPOSITHOCTh CIIYYaHOTO COOBITHS; YMCHHE BBIYUCIIATH
BEPOSITHOCTh C HCIIOJIb30BAaHHEM TpapUUECKUX METOJOB; MPUMEHSTH
(GOpMyIbI CIIOKEHUST U YMHOXKEHHUSI BEPOSTHOCTEH, (OPMYIy IOITHON
BeposATHOCTH, popMyiry bepHymin, komOuHAaTOpHBIC (DAKTHI 1 GOPMYIIBI;
OIICHUBATh BEPOSTHOCTH PEAbHBIX COOBITHH; YMEHHE ONEPHUPOBATH
NOHATUSIMH: CIy4aiiHasi BeJIMYMHA, pPAaclpelesiecHHe BEpPOSITHOCTEH,
MaTEeMAaTHYECKOE OXHUJIAHWEe, JHUCIEPCHs M CTaHAApTHOE OTKIIOHCHHE
CIIy4allHOW BEJNIMYMHBI, (YHKIMH pACHpelesieHus] H  IUIOTHOCTH
PaBHOMEpPHOTO, TIOKA3aTeJIbHOTO W HOPMAJIBHOTO paclpe/ieleHui;
YMEHHE HCIIOJb30BaTh CBOWCTBA M3YYCHHBIX pACIPEICICHUN JUIs
pelIleHusT 3a7ad; 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJIBIIUX YHCET,
METO/IbI BBIOOPOYHBIX HCCIICIOBAHUIN; yYMEHHUE IPUBOJIUTH IPUMEPHI
MPOSIBIICHUST 3aKOHA OOJBIINX YHCET B MPUPOTHBIX M OOIIECTBEHHBIX
SIBJICHHSIX; YMEHHUE ONEPUPOBATh TOHATHIMH: COUCTAHUE, TICPECTAHOBKA,
YHCII0O COYCTAHMA, YUCIIO TEPEeCTaHOBOK; OWHOM HpIOTOHA; yMmeHHE
IPUMEHATh KOMOMHATOPHBIC (DaKThI U PACCYKICHHUS ISl PEIICHUS 3a]1a4;
OIICHUBATh  BEPOSTHOCTH  PEANBHBIX  COOBITHIA, COCTaBIISITh

BCPOATHOCTHYIO MOJICJIb U UHTCPIIPETUPOBATDH HOJ'Iy‘IeHHHﬁ pe3yiabTart

YMeHue onepupoBaTh IOHATUSAMHU: TOYKa, IpsAMas, IUIOCKOCTD,
IPOCTPAaHCTBO, OTPE30K, JIyd, BEIMYMHA YyIJa, IUIOCKHHM yrodi,
JBYTPaHHBIA YroJl, TPEXIPaHHBIA yroj, CKpEIIMBAIOLIMECS MpsMbIE,
NapajuIeIbHOCTh U MEPHEHAUKYISIPHOCTh MPSMBIX U IUIOCKOCTEH, Yroi
MEXY NPSAMBIMH, Yrojl MEXKIY HPSIMOM M IJIOCKOCTBIO, YrOJ MEXAY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JIO0 MJIOCKOCTH, PACCTOSIHUE MEXITY
IPSIMBIMU, PACCTOSIHUE MEXKIY IUIOCKOCTSIMHU; YMEHHE UCII0JIb30BaTh IIPH
pellleHnn 3a7ad M3yuyeHHbIe (PaKThl U TEOPEMbl IUIAHUMETPUH; YMEHHE
OLIGHUBATh pa3Mepbl OOBEKTOB OKPYKAIOLIETO MHpPa; CTPOUTH
MaTeMaTHYeCKUe MOJENIM C TOMOIIbI0 T'€OMETPUUYECKHUX MOHITHH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3a1a9YN
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YMeHue onepupoBaTh MOHATUSMU: TUIOMATL QUTYpPHI, 00BEM (QUTYPHI,
MHOTI'OIrpaHHUK, HpaBHJ’IBHBIfI MHOI'OI'paHHUK, CCYCHHUE MHOI'OTpaHHHKA,
KyO, Mmapannenenurne], Mpu3Ma, NUpaMmuia, (Gurypa M MOBEPXHOCTH
BpalieHus, MWIMHIP, KOHYyC, map, chepa, miomanb cepsl, IUIONab
MOBEPXHOCTH TMHUPAMUIBI, MPU3MBI, KOHYCa, LHIUHIApa, 00bEM KyoOa,

NPSIMOYTOJIBHOTO Tapajuieenunesia, MUpaMuabl, MPU3MbI, LHUWIHHIPA,




KOHYCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYEHUsI KOHyCa M LIWJIMHJIpA,
NapajuleJibHble OCH WM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicss ceppl, IMIMHAPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHHKA, N300pakaTh MHOTOTPAHHUKH, (PUTYPHI M TIOBEPXHOCTH
BpalIEHUs, UX CEYEHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHUE NMPUMEHSATh CBOMCTBAa T€OMETPUUYECKUX (PUTYP, CAMOCTOSATEIBHO
dbopMynupoBaTh ONpeAeaeHUs U3y4aeMbIX (GUTYp, BBIABUTATh TUIIOTE3bI
0 CBOMCTBax M MpHU3HAKaX reOMETPUYECKUX (PUTyp, 0OOCHOBBIBATH WIIH
OmnpoBepraTh UX; YMEHUE MPOBOAMUTH Kiaccupukanuio ¢Guryp mo
pa3IMYHBIM TPHU3HAKAM, BBIIOJIHATH HEOOXOIAMMBIE IOMOJHHUTEIbHbIC

IMOCTPOCHUA
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YMeHue onepupoBaTh IMOHSATHSMHU: JIBIDKEHHE B IMPOCTPAHCTBE,
napajuIeIbHBIA TIEPEHOC, CAMMETPHUS Ha IUIOCKOCTH M B IPOCTPAHCTRBE,
MOBOPOT, TMpeoOpazoBaHUE MOAOOMS, MOAO0OHBIE (UTYpBI, yMEHHE
pacro3HaBaTh paBHBIC W MOAOOHBIC (UTYPHI, B TOM YHUCIIC B TPHUPOJIE,
UCKYCCTBE, apXHUTEKTypE; HUCIOIb30BATh I'€OMETPUYCCKUE OTHOILICHHUS
MIPH PEIICHHH 33/1a4; HAaXOJUTh TEOMETPUICCKUE BETHUNHBI (JTHHA, YTOJI,
IIOIab, 00BEM) IPU PEIICHUH 3a/1a4 U3 IPYTUX YU4ECOHBIX IPEIMETOB H
U3 pealbHOW JXKWU3HW; YMEHUE BBIYUCIATH T'€OMETPHUECKHAE BEITHUUHBI
(nmuHA, yTON, MJOWAAb, O00BEM, MJIOMIAAb MOBEPXHOCTH), WCHOIB3YS
W3YYCeHHBIC (POPMYIIBI U METOJBI, B TOM YHCJIC: IIIONIAh TOBEPXHOCTH
MUpPaMUIbI, TPU3MBI, KOHYCA, HWIMHIPA, TUIOMaas chepsl; 00béM Kyoa,
MPSIMOYTOJIBHOTO  TApAJIICIICNUITea, MUPAMUIBI, TPU3MBI, THIHHIPA,

KOHYCa, m1apa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOI[O6HBIX (I)I/Il"yp
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YMeHHe onepupoBaTh NOHATUAMU: NPAMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPAWHATBI BEKTOpPA, CymMMa BEKTOPOB,
NPOM3BEACHUE BEKTOpAa Ha YHWCIO, PA3JIoKEHHE BEKTopa Mo 0aswucy,
CKaJsIPHOE TPOM3BEICHHUE, BEKTOPHOE IIPOM3BEACHHE, YIONl MEKIY
BEKTOPAaMH; YMEHHUE HCIIOIb30BATh BEKTOPHBIA U KOOPIAMHATHBIA METOJ
JUIsL pelIeHHs] TeOMETPUYECKHX 3aJad M 3a7ad JPYrux y4deOHbIX

npeaMecToOB
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VYMeHne BbIOWpATh TMOAXOMAIIMNA METOJ JUIS PEIICHUsS 3a]add;
MMOHMMaHUE 3HAYMMOCTH MATEMAaTUKA B U3YYEHUHU IMPUPOJHBIX U
OOIIIECTBEHHBIX TPOIIECCOB W  SIBJICHWW; yMEHHWE paclo3HaBaTh

MMPOSBJICHUC 3dKOHOB MAaTCMATUKHW B HUCKYCCTBC, YMCHUC IIPUBOIUTH




NpUMEpPbl MAaTEMATHYECKUX OTKPBITUA POCCHICKOM W  MHUPOBOM

MaTEeMaTU4YeCKON HayKu




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA
1 Yucna u BBIYHCIICHUS

11 Harypanbhblie u nensie uncia. [lpu3Haku JeTMMOCTH LEeNbIX YHCel

12 Paunonaneubie uuciaa. OOBIKHOBEHHBIE M JECATUYHBIE JPOOH, TPOIEHTHI,
' OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH

13 Apudmernueckuii KOpeHb HaTypallbHOW cTeneHu. J[eficTBus ¢ apuMeTHIECKUMHU
' KOPHSIMH HAaTypaJIbHOW CTETICHU

14 Crenenp ¢ menbiM mokazateneM. CTelneHb C palMOHAIBHBIM ITOKa3aTeleM.
' CBoiicTBa cTeNIeHU

15 CuHyc, KOCHHYC W TaHTEHC YHWCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT'€HC YUCIIOBOTO apryMeHTa

1.6 Jlorapudm yucna. JlecaTuyHbie U HATypaIbHbIE JOrapu(MbI

JleficTBuTenbHble YHcna. ApuMETHYECKHME ONepanud ¢ JAeHCTBUTEIBHBIMH
17 yucnamu. [IpuOnmkEHHBIE BBIYMCICHUS, NpPaBWIIA OKPYIVICHHS, NPHKHIKA U
OIIEHKA Pe3yJIbTaTa BbIYMUCICHHI

1.8 [TpeoOpazoBanue BeIpaKEHUN

1.9 KowmmnekcHeie yncna
2 VpaBHEHHS M HEPABEHCTBA

2.1 Llenbie U qPOOHO-pAIHOHAIBHBIE YPABHEHUS

2.2 WppatmonanbHble ypaBHEHUS

2.3 Tpuronomerpuueckue ypaBHEHUS

2.4 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPAaBHEHUS
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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAAPTa CPEHEr0 OOIIEro 0Opa3oBaHusl,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAJAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOIIMMHU OCHOBY JIJII CaMOpPa3BUTHS M HENPEPBIBHOTO 0Opa3oBaHUS,
IIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W IIO3HABATEIIBHOTO Pa3BUTHS
JUYHOCTH 00YJarOITHXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUECKOM 3HAYUMOCTBIO METAIllPEIMETHBIX U
IPEIMETHBIX PE3YJIbTATOB OOYyYEHHs] T€OMETPUU B HANPABJICHUH JIMYHOCTHOTO
pa3BuTUg oOydaronuxcs, GopMuUpoBaHUsA (DPYHKIMOHATBLHOW MaTeMaTUYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHBbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IIPaBUIBHBIX IPEACTABICHUN O CYIIHOCTH U IIPOUCXOXKJIECHHH IE€OMETPUYECKHUX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOIO M UACAIBHOIO, XapaKTepe OTPaKECHUS
MaTeMaTUYECKOW HAYKOH SIBJIEHUN U ITPOLECCOB PEATBHOTO MUPA, MECTE T€OMETPUN
B CUCTEME HayK M POJIM MAaTEMATUYECKOTO MOJICTIMPOBAHUS B HAYYHOM MO3HAHUU U
B IIPAKTHKE CTIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOT'O MUPOBO33PEHUS YUALIUXCSl, a
TaK)K€ KayeCTB MBILIUICHUS, HEOOXOIUMBIX U1 aJanTallid B COBPEMEHHOM
oO1ecTBe.

['eomeTpust siBAsieTCs OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak OOECIEYMBAET BO3MOXKHOCTh M3yYEHHUS Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOU HAIPABIEHHOCTH, TAK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIeHHE, (HOpMHUpPYEMOE MpU HU3YYEHHH OOYYaroIIUMUCS
MOHATUHUHBIX OCHOB FT€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUMN
B XOJI¢ pEILIECHUS Te€OMETPUYECKUX 3aJady, YMEHHUE BBIJIBUTaTh U OINPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA MPU PEIICHHHM 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 00JacTsaX AesATeNbHOCTH dYesnoBeka. OpueHTalusl 4YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHE YCHEUIHOTO MO3HAHUS M AKTHBHOTO
npeoOpazoBaHusi  JAeWcTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpa3zamu 00bEIUHSET pa3Hble BUIbI yU€OHOHN U TPYAOBOU ACSITEIILHOCTH, SIBIISIETCS



OJHUM M3 TPO(PECCHOHATBFHO BAXXKHBIX KayeCTB, MOATOMY aKTyajbHa 3ajada
dopMupoBaHus |y  OOyYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBINIJICHHS  Kak
Pa3HOBUIHOCTH OOpA3HOTO MBIIUICEHHWS -— CYHIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUYECKON AESTEIbHOCTH 110 MHOTMM HaIIPABJICHUSM.

Ilenp ocBoeHMs mporpaMmbl ydueOHOro kypca «l'eomeTpus» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyuaroluxcs yepe3 00ecrnedeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOTb30BAHMS
CUCTEMAaTUYECKUX TEOMETPUYECKMX 3HAHUW M JEeHCTBUM, crHeuu(UIHBIX
rE€OMETPUH, BO3MOXKHOCTM  YCIIEIIHOTO  NPOAODKEHUS  00pa3oBaHUs 10
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C MIPUKJIAIHBIM UCIIOJIb30BAHUEM T'€OMETPHH.

[IporpaMmMa 1o reomeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HAYCHA IS
00y4aroluXcs CPEIHEN IIKOJIbI, HE UCIBITHIBABIINX 3HAUMUTEIBHBIX 3aTPyIHEHUN
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaroliuecs Ha
0a30BOM YpOBHE JOJIKHBI OCBOUTH O0IIIME MAaTEMAaTUUECKUE YMEHUS, CBSI3aHHBIE CO
cenu(UKON TeOMETPUU U HEOOXOIMMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpowme 3T0r0, OHI NMEIOT BO3MOKHOCTH H3yYUTh T€OMETPHI0 OoJiee TIIyOO0KO, eClin
B JaJbHEUIIEM BO3HUKHET HEOOXOAMMOCTh B TEOMETPHUYECKUX 3HAHUSIX B
npo(hecCuOHATBHOM JesSTENbHOCTH.

JlocTmxeHre Lenu OCBOCHHUS MPOrpaMMbl OOECIIEUMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3amad. [IpuopuTeTHRIMH 3aJadyaMH  OCBOCHHS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTCs:

e (opMHpOBaHHE NpPEJICTAaBICHUS O TEOMETPUM KaK YacTH MHPOBOU

KYJIBTYpPbI U OCO3HaHHE €€ B3aMOCBS3H C OKPYXKAIOLUIUM MHPOM;

e (opMHpOBaHME MTPEICTABICHHUS O MHOTOTPaHHUKAX U TeJaX BpallleHus! Kak
O BaXXHEWIINX MaTEeMaTHYEeCKUX MOJIENSX, MO3BOJISIIOIINX OIMUCHIBATh U
U3y4daTh pa3HbIC SABICHUS OKPYKAIOIIETO MUPA;

e (opMHpOBaHME YMEHMsI pacllo3HaBaTb Ha uYepTeXax, MOJENISIX MU B
peasbHOM MHpPE MHOTOTPAaHHUKH U TeJla BPAIICHHUS;

e OBJIAJICHUE METOJIAMHU PEIIEHHUsS 3a/a4 Ha MOCTPOCHHS HA M300paKEHUSIX
POCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMH TMOHITHSIMH O
MHOTOTpaHHHUKAX U TeJlaX BPaLICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJICHUE  QJITOPUTMAMH  PpELIEHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMupoBaHHEe yYMEHHS TPOBOAWTH  HECIOXXHBIE  JIOKA3aTeIbHBIC
pacCyXJeHHS B XOJ€ pEIIECHUS CTEPEOMETPHUECKHUX 3aJad WU 3amad C
IPAKTUUECKUM COJIEP)KAHUEM;

e Pa3BUTHUE MHTEIUIEKTYyaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yUaronmxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEI0BATENbCKUX YMEHUNH, KPUTHUYHOCTH
MBILUIEHHUS],;



e (opmupoBanue GYHKIMOHATBHON IPaMOTHOCTH, PEIEBAHTHON T€OMETPHH:
YMEHUE PACIIO3HABATH NPOSBICHUS] TEOMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX XKU3HEHHBIX CUTyalUsX M MPU U3YYECHHH
IpPYrUX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, POPMYIUPOBATH UX HA SI3bIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJIEIH, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar i1 peleHus  NPAKTUKO-OPUEHTUPOBAHHBIX  3a]ad,
MHTEPIIPETUPOBATH U OLICHUBATH MTOJTYYEHHBIEC PE3YIIbTATHI.

OTnMYUTENTHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPHUH B HAYaJIE €r0 U3YUYEHHU 3a/1a4, PEIIAEMbIX Ha YPOBHE HUHTYUTUBHOTO
MO3HAHUA, U OINpPEAENEHHBIM 00pa3oM OpraHu30BaHHas padoTa HAJl HUMH, YTO
CIIOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBIIIJICHUS,
CTUMYJIUPYET NPOTEKAHNE NHTYUTUBHBIX IIPOLIECCOB, MOTUBUPYET K AAIbHEUILIEMY
U3YYEHUIO IIPEMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EeHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
YUYaILUXCS B Kypce CTEPEOMETPUH POBOAUTCS 3a CYET pEUICHUS 3a7a4 Ha CO3/IaHNE
IPOCTPAHCTBEHHBIX 00pa3oB M 3aJady Ha ONEPUPOBAHHME IPOCTPAHCTBEHHBIMU
oOpazamu. Co3nganue oOpaza NPOBOJUTCS C OMOPOM HaA HAMISAHOCTh, a
OlepupoBaHUE 00Pa30M — B YCIIOBUSX OTBIJIEYEHUSI OT HAIISIAHOCTU, MBICIIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHoBHbIE copeprkarelibHble TUHUU Kypca «['eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJNIbKO M0 COAEPKaTEeIbHbIM JIMHUSAM, HO U 110 TofaM 00y4YeHus
Ha YpPOBHE CPEIHETO 00I1Iero 00pa3oBaHMUs.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacOpenefl€HHbIM [0 rojaaM OOy4eHHUs,
CTPYKTYPUPOBAHO TakuM 00pa3oM, 4YTOObI OBJAJEHUE TIE€OMETPUUYECKUMU
MNOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJIIOICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OO0Yy4yaroUIMXcs, pacliupss M
yrayOnsis €€, o0pasysi IpOYHbIe MHOKECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydenue reomerpun oTBOaUTCS 2 yaca B Hexento B 100 kiacce, 3uaca B
HezaenoB 10a kiacce u 2 yac B Henento B 11 kiacce, Bcero 3a J1Ba rojga o0y4ueHus B
106 - 136 yueOHbIX yacoB, 10a -170 y4eOHBIX YacoB.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUH U CIICCTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyiebHbIE M CKpelmuBarommecs npsMbele. [lapaminensHOCTh NPSMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPsAMBIE B MNPOCTPAHCTBE;
MapajuieNIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSMOW M IIOCKOCTH. YTJBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapannenbHOCTh INTIOCKOCTEN: MapaJlyIebHbIE INIOCKOCTH; CBOMCTBA MAapaJlIeIbHBIX
miockocte. [Ipocreiiirie mpocTpaHCTBEHHbIE (UTYpPHl HAa TJIOCKOCTH: TETPAdIp,
KyO, apasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPNEHIUKYJIISIPHBIE TIPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiebHBIE W TEPHCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpemMa O NpsSMOu
MEPIEHIUKYJIAPHOW MIOCKOCTH. YTIIBI B MPOCTPAHCTBE: YroJl MEXAY MPSIMOM H
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO TIOCKOCTH, PACCTOSIHUE
OT MPSAMOM JI0 TIIOCKOCTH, TPOEKIIMS (PUTYPHI HA TIOCKOCTh. [leprneHaAnKyIsIpHOCTh
IJIOCKOCTEN: TPU3HAK MEPIEHAUKYISIPHOCTH ABYX IUIOCKOoCcTeR. Teopema o TpéEx
MEPIEHIUKYIISIpaX.

MHoOrorpaHHuKH

[loHaTre MHOTOTpaHHUKA, OCHOBHBIC 3JIEMEHThl MHOTOI'PAHHUKA, BBIMYKIIbIC
Y HEBBIMTYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKa MHOTrorpanHuka. [Ipusma: n-yroiapHas
MpU3Ma; rpaHd U OCHOBAHUS MPU3MBbI; MpsiMas U HAKJIOHHAS MPHU3MBI; OOKOBasi U
MOJIHAast MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. llupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBaHHUE MUPaMUIbl; OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUBL;, MPABUIIbHAS U
ycedéHHass nupamMuga. IJIEMEHTbl Tpu3Mbl U nupamuabl. [IpaBuibHBIC
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs NHPaAMUJIa;, NpaBUJIbHAs TPEYroJibHasi MUpPaMHUAA W TPaBUIIbHBIN
teTpadap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaeka’ap v ukocaxap. CedueHus: Npu3Mbl U MUPAMU/IBI.

CumMeTpuss B TPOCTPAHCTBE: CUMMETPHUsSI OTHOCHUTEIBHO TOYKH, MPSIMOM,
MJIOCKOCTU. DJIE€MEHTH CHMMETPUU B MUPAMUIAX, MapaJlIeIenuIie1ax, MPaBUIbHBIX
MHOTOIPaHHUKAX.



Brruncnenre 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TIOJHOM TOBEPXHOCTH MPSIMON MPU3MBI,
IUTOIIA/{b OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMO pu3Msl. [Lnomans
OOKOBOW TOBEPXHOCTH M TIOBEPXHOCTH NPABWIBHOW MHPAMU[IBI, TEOpEMa O
mIommaau yceu€HHou nupamuapl. [lonstue 06 06bEMe. O0bEM MUpaMUIbl, TIPU3MBI.

[Tomo6ubie Tenma B mpocTtpaHcTBe. COOTHOIIEHUS MEXKIY IUIONIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOT0OHBIX TEJL.

11 KIIACC

Tesia Bpalmenus

HunuHaapuyeckas MTOBEPXHOCTB, oOpa3yromue LUJIMHAPUYECKON
MOBEPXHOCTH, OCh ILIWJIMHIPUYECKON MOBEpXHOCTU. LlWiMHIp: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ylolas M OCh;, IUIONIaAhr OOKOBOW M TOJHOMU
MTOBEPXHOCTH.

Konunueckast moBepxHOCTh, 00pa3yrolne KOHUYECKON MOBEPXHOCTH, OCh U
BEpILIMHA KOHWYEeCKOW nmoBepXHOCTH. KOoHyC: 0CHOBaHuE U BepIIMHA, 00pa3yromias
Y OCb; TIJIOIIA1b OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yroniue
Y BBICOTA; OCHOBAHUS U OOKOBAsi IOBEPXHOCTb.

Cdepa u map: 1HeHTp, paguyc, AUAMETpP; IUIOMIAJb MOBEPXHOCTU CQeEphl.
B3aumnoe pacnonoxxenue cepbl U MIIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe;
10 b ChEpHI.

N300pakeHne Ten BpallleHHs Ha MIIOCKOCTH. Pa3BépTka LMIIMHIpa U KOHYCA.

KoMOuHanuu e BpaieHrus 1 MHOTOTpaHHUKOB. MHOTOIMpaHHHK, ONTUCAHHBIH
okoJo cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK, WU TEJIO BPAILICHHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béMe
IPsIMOYTOJIBHOTO TMapajulesienunena v ciaeactBuss u3 He€. OO0bEM UUIMHAIpA,
KoHyca. O0BEM 11apa u miomaab chepsl.

[TonoGHeie Tena B mpocTtpaHcTBEe. COOTHOUIEHUS MEXIY IUIOIIAIIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuenus MHAPA (MapaJUIEIbHO U MEPIICHIUKYIISIPHO OCH), CEYEHHUS KOHYCa
(mapasnienbHOE OCHOBAHUIO U MPOXOJIAIIEE Yepe3 BEPIIUHY), CEUCHHUS 1apa.

BekTOpbI M KOOPAMHATHI B POCTPAHCTBE

BekTop Ha MII0OCKOCTH U B IpocTpaHcTBe. C0KEHNE U BBIMUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopam. [lpaBwiio mapamienenunena. PemeHue 3amay, CBSI3aHHBIX €
IIPUMEHECHUEM TMIpaBUJl JCUCTBUU C Bekropamu. IlpsmoyronpHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaumnatel BekTopa. [lpocreitmue 3agaun B
KOOpJIMHATax. YTroa Mexay BekropaMu. CKalasipHOE MNPOU3BEIEHUE BEKTOPOB.



Brruncienne yriaioB Mexay HMPsSMBIMHU U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaTbl OCBOCHHS MPOrpaMMbl ydyeOHOTO IpeaMmeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TO3UIIMK 00YYaIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
IpoLenyp TpaXIAaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI M TIpP.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOIJIOMY U HACTOSAILIEMY POCCUHCKON MaTEMAaTUKH, [ICHHOCTHBIM OTHOILLIEHUEM K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUN B APYrMX HayKax, TEXHOJIOIHUSX, cepax
DKOHOMHKH.

JIyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapo/a;
C()OPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBS3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHNUN HAYKU U JIESATEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOILICHUEM K MHpPY, BKIIOYash ICTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3314, PEIICHUH, PACCYKIEHUI; BOCIPUUMYHUBOCTHIO
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHHUE:

c(OPMHPOBAHHOCTHIO YMEHHSI TPUMEHSATh MAaTeMaTHYeCKUE 3HAHUS B
MHTEepecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHSATUU U
OTZIbIXa, peryJisipHas (pu3nyeckas akTUBHOCTh); PU3MUECKOTO COBEPIIICHCTBOBAHMS,
IIPU 3aHATUSAX CHOPTUBHO-030POBUTEIBHOM IEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIATh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC IJKMU3HCHHBIE IUIAHBI,
TOTOBHOCTBIO U  CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U



caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMATHIECKON HAIIPABICHHOCTH.

JKO0JIOrHYeCcCKoe BOCIIUTAHHE:

Cc(OPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYpbl, IOHUMAaHHEM BIIASHHS
COIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
CpeImbl, OCO3HaHWEM TJ00aJTBbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTaleld Ha TMPUMEHEHHE MAaTeMAaTHYSCKUX 3HAHWM JJIS peUIeHUs 3aaad B
00J1aCTH OKPY’KAFOIICH CPe/Ibl, ITITAHUPOBAHUS ITOCTYITKOB M OIICHKH X BO3MOXKHBIX
MOCJICJICTBUM JUTSI OKPY>KAFOIICH CpeIbl.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW MPAKTUKH, IMOHUMaHHUEM
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pPa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTHS IUBUIM3ALMH; OBJIAICHUEM SI3BIKOM
MaTeMaTHKH M MaTEeMaTHYECKOH KYJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATH IMPOCKTHYI0 M HCCICIOBATEIBCKYIO ACATEIHHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTepU3yHOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCEUIMU.

1)  Vuueepcanrvnvie  nozmasamenvhwvie  Oeticmeus, — 0Oecneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00y4arowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL — OKpyJcalowe20  Mupa,  HNpUMeHeHue  JOSUYECKUX,
UCcne008amenbCKux onepayull, ymeHul pabomams ¢ ungopmayueti).

ba3oBble jornueckue aeiicTBU:

e BBIABIISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXIYy MOHATUAMU, (POPMYIUPOBATH
OTpeCICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJlaccu(uKalmy, OCHOBAaHMS JUIsi O0OOOUIEHUS M CpPABHEHHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIUpOBaTH W MPEOOPa30OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTpHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopedrss B (aKTax, JAHHBIX, HAONIOACHUSAX W YTBEPKICHUSIX;
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA,



e J€JaTh BBIBOJABI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e MPOBOJHUTH CaMOCTOSITEJIbHO JI0Ka3aTesIbCTBa MaTeMaTHYECKHX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIMIO,
OPUBOAUTH TMPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY’KIEHUS U BBIBOJBL;

e BbIOMpaTh CHOCOO pemeHus y4eOHOM 3agauu (CpaBHHUBATh HECKOJBKO
BApUAHTOB peElLIeHUs, BBIOMpATh HauboJIee MOAXOMANMI ¢ Yy4ETOM
CaMOCTOATENLHO BBIJIETICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

e HCIIOJb30BAaTh BOMPOCHI KaK MCCIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
(GbopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTHBOpPEUYUE, NPOoOIeEMYy,
yCTaHaBIMBaTh  MCKOMOE€ M  JaHHoe, (OpMUPOBaTb  THIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENIBHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
OOBEKTa, SABJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMHU, IPOLIECCAMU;

e CaMOCTOSITENIBHO (POPMYIHPOBATH 0OOOIIEHNS U BBIBOJBI 110 pE3yJibTaTaM
POBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUIA;

e IIPOTHO3MPOBATH BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IPEATIOJIOKEHNS O €r0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora c nunpopmanueii:

e BBIABIITH AePUIMTHI HH()OPMAIUH, TaHHBIX, HEOOXOAUMBIX JJI1 OTBETA Ha
BOIPOC U ISl pEUICHUS 3a/1auH;

e BbIOMpaTh MHGOPMALMIO U3  HCTOYHHKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH MH(POPMALIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OLEHUBATH HaAEKHOCTD uH(bOopMaIuu 1o CaMOCTOSTEJIbHO
c(OpMYIIMPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAMUGHbBlE  OClCMBUs, 0becnedusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo0wmenne:

e BOCHPUHUMATH U (POPMYITHPOBATH CYKJIEHHUS B COOTBETCTBHUHU C YCIOBUSIMHU
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U MUCHMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUSI MO XOJy PEUICHUS
3a/1a4l, KOMMEHTHUPOBATh MOJYYCHHBIN pe3ybTarT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
po0JIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIIEJICHHBIC HAa TTOUCK
pPEILIEHHUsI; COMNOCTAaBIATh CBOM CYXKIECHUS C CYXICHUSAMH JPYTHX
YYaCTHHKOB JUanora, OOHapy»XMBaTh pa3jiddyue U CXOJICTBO IMO3WULIHMA; B
KOpPEKTHOM popme PopMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTABIATh  PE3yJbTaThl  pEIICHHS  3aJadyd,  JKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBICTYIIICHHUS
C Y4€TOM 3ajay MPE3CHTAMH U OCOOCHHOCTEN ayIUTOPHH.

CorpyaHu4ecTBo:

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBHUIYaIbHOU
paboThl MpHU penieHuU Y4eOHBIX 3ajlay; MPUHUMATH I€Jdb COBMECTHOMN
NESATEIbHOCTH, IUJIAHUPOBATh  OPraHW3alldi0  COBMECTHOM  paboTHI,
pacmpenenarb BUAbl padOT, 1OrOBapuBATHCS, OOCYXIAaTh MPOLECC U
pe3yabTat paboThl; 00001IaTh MHEHHS] HECKOJIBKUX JIFOCH;

y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBbIE WITYPMbD» U WHBIC), BBINOJHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATh CBOU JIEUCTBHUSI C APYTUMH YWICHAMH KOMaH/IbI; OLICHUBATh
KaueCTBO CBOET0 BKJIaJa B OOMMA TPOAYKT IO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUS.

3) Yuusepcanvuvie pecyiamuensie oeticmaus, obecneuusarom popmuposarue
CMBICTI08bIX YCMAHOBOK U ICUSHEHHBIX HABLIKOS TUUHOCTIU.
Camoopranusanus:

COCTaBJISATh ILJIaH, aJITOPUTM PEILICHUsI 3a]1a4H, BIOUPATh CIIOCOO pelIeHUsI
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TO3HABaTEIbHOW pedJeKkcuu KaKk OCO3HAHUS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTENIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BJIAJETh CIIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MPOIIECCa U pe3yibTaTa
pellIeHUsT MaTEMAaTUYECKOH 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh [IPU PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JICITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
JTAHHBIX, HAWJEHHBIX OUOOK, BHISBICHHBIX TPYAHOCTEMH;

OIICHUBATh COOTBETCTBUE pe3yJibTaTa MMM U YCIOBHUSIM, OOBACHITH
MPUYXHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTATOB JIESITEIBbHOCTH,
HAXOJIUTh OIMHOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.



IHNPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OnepupoBarh NOHATUAMHU: TOUYKA, IPsIMasi, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHS W3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: MAPAVIEIBHOCTh U NEPIEHANKYIAPHOCTD MPSAMBIX
Y IUIOCKOCTEHN.

KnaccuguiupoBaTe B3aUMHOE pacCIOIOKEHHE MPSAMBIX M IUIOCKOCTEN B
POCTPAHCTBE.

OnepupoBarh MOHATUAMM: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO YrIia,
pedpo IBYrpaHHOrO yrja; JUHEMHBIA Yrojl ABYTPAaHHOIO yIja; rpajycHas mepa
JBYTPAHHOTO yIJa.

OnepupoBaTh NOHATHUSAMU: MHOTOIPAHHMK, BBIIYKJIBIA M  HEBBITYKJIBIN
MHOTOIPAHHHK, 3JIEMEHTBI MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrio3naBaTh OCHOBHBIE BHUABl MHOTOIPAaHHHUKOB (NHpaMuIa; MpU3MA,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupumupoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kiaccuukanuy (BBITYKJIbIE M HEBBINYKJIbIE MHOTOTPAHHUKHW; MPaBUIIbHbBIE
MHOTOTPAHHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajlIeIeIUNebl).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEYEHUH, HCTIOIb3YSl METO/I CJIEJIOB.

Crpouth c€YeHUsT MHOTOIPAaHHHKOB METOJOM  CJIEAOB, BBIIOJIHATH
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHHUBY.

Pemarp 3aaun Ha HaxOXKJIEHHE TE€OMETPUUYECKUX BEJIUYUH MO 00pas3am Win
QITOPUTMaM, TNPHUMEHSS W3BECTHBIE AHAIUTUYECKHE METOAbl NPH PELICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIYMCIECHUE PACCTOSHHUNA MEXKIY JBYMSI
TOYKaMH, OT TOYKA JO MNOpSIMOW, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEUIMBAIOIIMMHUCS MPSIMbBIMHU.

Pemmars 3aaun Ha HaxXOXKJIEHHE TEOMETPUUYECKUX BEJIMYUH MO 00pas3iam Win
QITOpUTMaM, NPUMEHSSI W3BECTHbIE AHAUTUYECKHE METOAbl MPHU PpPEUICHUH
CTaHJAPTHBIX MaTeMaTMYEeCKUX 3aJady Ha BBIYHCICHHE YIJIOB  MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMH, MEXKIYy TNPSIMOM M TUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Bbruncnsate 00bEMBI M TJIOLIAAA MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
NUpPaMUJIa) C IPUMEHEHUEM (POPMYIT; BEIUKUCIATH COOTHOILIEHHS MEX Y TUIOHIAIIMU
NOBEPXHOCTEH, 00bEMaMHU MTOI0OHBIX MHOTOTPAHHUKOB.



OnepupoBaTh TOHATHSIMH: CHMMETpPUS B TMPOCTPAHCTBE;, IIEHTP, OCh H
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekats, mpeoOpa3oBhIBATh W WHTEPIPETHPOBATH HHPOPMALHUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYCCKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekKax U
pUCYHKaX.

[TpumensaTs reomeTpudeckue HaKkThI 711 PEIICHHS CTEPEOMETPUICCKUX 3a/1ad,
MIPEANOJIarafoIIiX HECKOIBKO IIIaroB PEIIeHHUs, €CIIH YCIOBHS MPUMEHEHUS 3a/1aHbI
B SIBHOH (hopme.

[IpuMmeHsTh TpOCTEHIIMEe TPOrpaMMHBIE  CpPEICTBA UM DJIEKTPOHHO-
KOMMYHHKAITHOHHBIE CHCTEMBI TIPH PEIICHUU CTEPEOMETPUIECKHX 3a71ad.

[IpuBoAMTH TIPUMEPHI MATEMATHYCCKUX 3aKOHOMEPHOCTEH B MPHUPOJE H
YKU3HH, PaCIiO3HABATh MPOSIBJICHUE 3aKOHOB T€OMETPHH B NCKYCCTBE.

[IpuMeHsATh TMONy4YeHHBbIC 3HAHUS HA MPaKTUKE: aHAIM3UPOBATh peabHbIC
CUTyallul W TIPUMEHSTh HM3yUYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTU4eCKh CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyallil Ha s3BIKE TEOMETPUH, WCCIEAOBaTh IIOCTPOCHHBIE MOMACIHA C
WCITOJIb30BAaHUEM TEOMETPUUICCKUX TTOHATHI M TEOpPEM, anmapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKIEHUEM I€OMETPUYCCKUX BEITUUHH.

11 KVIACC

OnepupoBaTh MOHATUSIMH: LUIUHAPUYECKAs TOBEPXHOCTh, OOpa3yroIIHe
UJIUHAPUYECKON MMOBEPXHOCTH; IIHJIMHIP; KOHUYECKasi TOBEPXHOCTh, 00pa3yromue
KOHUYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (UIMHIP, KOHYC, cdepa U 1map).

OOBSICHATH CITOCOOBI MOTYUYEHUS TEJ BPAIICHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATHSIMH: IIIAPOBOM CETMEHT, OCHOBAHHME CETMEHTA, BBHICOTA
CETMCHTA; IIIapOBOM CIJIOH, OCHOBAHME IAPOBOTO CIIOS, BHICOTA IIAPOBOTO CJIOS;
IaPOBOU CEKTOP.

Beraucnste  00BEMBI M TJIOMIAMU  TIOBEPXHOCTEM  TeNl  BpalleHWUS,
TCOMETPUUYCCKUX TEJI C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh NOHATUAMU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPy M OMTUCAHHBIH
okoJio cdepsl; chepa, BMcaHHAsS B MHOTOTPAaHHUK WJTH TEJIO BPAIICHHUS.

BBIYUCIISTE COOTHOMICHHUSI MEXIY IUIOMAASIMU MOBEPXHOCTENH W 00bEMaMH
MOAOOHBIX TEII.

N300pakath u3ydaemble (UTYpbl OT PYKH M C TPHUMEHECHHEM IPOCTHIX
YepTEKHBIX MHCTPYMEHTOB.

BhITIOTHSTH (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB TIPOCTHIX 00BEMHBIX
dburyp: BuI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJI BPAIICHHUA.



W3Bnekatb, HWHTEPHPETUPOBATH U MPeoOpa3oBbIBaTh HHOOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPEACTABICHHYIO Ha YEpTEKax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBACHATh, KAKUMH CBOWCTBAMH OHU 00JIaJaI0T.

[IpumMeHsTh MpaBUIIO NMapajvieaenuneaa.

OrnepupoBaTh NOHATUSAMU: IE€KAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOD,
MOZYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJd MEXIY
BEKTOpaMU, CKaJSIPHOE MPOU3BEICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIC
BEKTOPBI.

Haxonutb cyMMy BEKTOPOB M IPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEXIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEICHUE, pPacKIaAblBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPAaBHEHUEM B J€KapTOBOM CHCTEME KOOPAUHAT.

[IpumensTh reomeTpuuecKkue (HaKkThl ISl PELICHHS CTEPEOMETPUUYECKUX 3a/1aY,
MPEANOJIaraloX HECKOIbKO IIAr0B PEIICHUs, €CIU YCIOBHS NPUMEHEHUS 3aaHbl
B sIBHOU (popme.

PemaTte npocreiiime reoMeTpu4ecKue 3aJadyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

PemaTe 3amaus Ha J0Ka3aTeIbCTBO MAaTEMaTHYECKUX OTHOLIEHUUH U
HaX0XkJIEHWE FeOMETPUUECKUX BEJIMYMH 10 o0pa3laM WM ajlrOpuTMaM, IpUMEHss
W3BECTHBIE METO/bI ITPU PEIIEHUN CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHaTs OpocTEHIINE IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1aY.

[IpuBoAMTH MpUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B MpUPOJE U
YKWU3HH, PACIIO3HABATH MIPOSIBJIEHUE 3aKOHOB T'€OMETPUH B UCKYCCTBE.

[IpuMeEHATh MONyYEHHBIE 3HAHUS HA IPAKTHUKE: aHAJIM3UPOBATh pEajbHBIC
CUTyalluM W TPHUMEHSITh H3yYEHHbIE TMOHATHS B IMPOLIECCE IMOUCKA PEIICHUS
MaTeMaTUYecKu CPOPMYIMPOBAHHON MPOOJIEMBbl, MOACIUPOBATH PEaAIbHbIE
CUTyalluM Ha A3bIKE TEOMETPUU, MCCIEIOBaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeOpeM, anmapaTa anreOpbl; pemaTh
IIPaKTUYECKUE 3a/1a4M, CBA3aHHBIE C HAXOKIEHUEM F€OMETPUYECKUX BEIUYHH.



TEMATHYECKOE IINTAHUPOBAHHUE
11a KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeEM uugposbie
Ne i/m P Kourpoubnble IIpakTHyeckue (1ubp )
NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Tena Bpamenus 24
OO6bEMBI TEN 10
BekTophl 1 KOOpPIMHATHI B TPOCTPAHCTBE 20
4 [ToBTOpEHME, 0606LHCHI:IG, 14 1
cucTeMaTHh3alus 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 0




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

11 KIIACC
Koa .
IIpoBepsiemble MpeAMeTHbIE Pe3yIbTATHI 0CBOEHHUsI 0CHOBHOI
NMpoBepPsieMOro .
00pa3oBaTeIbHOI MPOrpaMMbl CpeaHero oo1ero oopa3oBaHusA
pe3yJbTara
6 ['eomeTpus
OrnepupoBaTh NOHATHSAMU: MIJIWHIPUYECKAsT TOBEPXHOCTh, 00pa3yroIIne
6.1 MAJTUHAPUYECKOW TOBEPXHOCTH, MHWJIMHJIP, KOHHUYECKAs IMOBEPXHOCTD,
' oOpa3yromme KOHHYECKOM  IMOBEPXHOCTH, KOHYC, cdepuueckas
MOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaieHus (LUINHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHS TSN BPALICHHS
6.4 KiaccudumupoBars B3aUMHOE PacmoioKeHHE cPephl U TIOCKOCTH
OnepupoBaTh MOHSATUSMHU: IIIAPOBOM CETMEHT, OCHOBAaHUE CETMCHTA,
6.5 BBICOTA CETMEHTA, IIAPOBOW CJIOW, OCHOBAaHWE IIAPOBOTrO CJIOS, BHICOTA
IapPOBOTO CJI0SI, APOBOM CEKTOP
6.6 Beraucnsate 00BEMBI M IUIOIIAAM TMOBEPXHOCTEH TN BpAIICHUS,
' TEOMETPHYCCKHX TeJI C IPUMEHEHUEM POpMYIT
OnepupoBaTh TMOHSATUSMHU: MHOTOTPAHHMK, BIHCAHHBIA B cdepy Hu
6.7 OTHCaHHBIN 0KOIIO cepsl, chepa, BUcaHHAS B MHOTOTPAHHUK HIIU TEJIO
BpaleHus
6.8 BbI4ucasTh COOTHOLIEHUS MEXK 1Y TUIOIIAIIMU TIOBEPXHOCTEHN 1 00BEMaMu
' HO00HBIX TEl
6.9 N3o00paxath w3ydaembie (DUTYpPBI OT PYKH U C MPUMEHEHUEM IPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BEIMOHATE (BBIHOCHBIC) TUIOCKHME YEPTEXKU W3 PHCYHKOB IPOCTHIX
6.10 00BEMHBIX (Uryp: BHUI CBEpXy, COOKY, CHHU3Y; CTPOUTH CEUEHMsS Tell
BpallleHUS
W3Brekath, WHTEPIPETHPOBATH M MPEOOPa30BBHIBATH HHGPOPMAIUIO O
6.11 MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MPeACTaBICHHYIO Ha
YyepTrexax U pUCYHKaX
[TpumensTh reomeTpuueckre (aKThl IS PEIICHUS CTEPEOMETPUUECKUX
6.12 3a/a4, TPEANOarafolliuX HECKOJIbKO INAroB pEIIeHUs, €CIU YCIOBUS
MPUMEHEHHUS 3aJIaHbl B SBHOU (hopMme
6.13 OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE




6.14

BEIMONMHATE IEHCTBUS CIOKEHUST BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOXKEHHUSI BEKTOpa Ha YHCIIO, OOBSCHATh, KAKUMH CBOWCTBAMH OHH
o0J1aaroT

6.15

[TpuMeHsTh paBUIIO NapajuIeeNnuIe a Npy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MNOHATHSMHU: JI€KAPTOBBl KOOPAMHATBI B IPOCTPAHCTBE,
BEKTOp, MOJyJb BEKTOpA, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA,
yrol MeXJ1y BEKTOpaMH, CKaJLIDHOE IPOU3BEICHUE BEKTOPOB,
KOJUIMHEApHbIE U KOMILJIaHAPHBIE BEKTOPBI

6.17

HaXO,Z[I/ITB CYMMY BCKTOPOB M IIPOM3BCIACHUC BCKTOpAa HA 4YHCIIO, YIoj
MCXKAY BEKTOpaMH, CKaJIAPHOC IMPOU3BCIACHUC, paCKIaAblBaTb BEKTOP II0
JABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

3a,HaB8.TB IIJIOCKOCTh YPABHCHHUEM B ,HeKapTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

Pemrats HpOCTCfIHIH@ TCOMCTPHUICCKUC 3ala4r HAa IPUMCHCHUC BCKTOPHO-
KOOpAWHATHOT'O METOAa

6.20

Pemars 3aJadld Ha O0Ka3aTCJIbCTBO MATCMATHUYCCKHUX OTHOIICHUN U
HaX0XIACHUC I'COMCTPHUUCCKUX BCIWYHUH I10 06pa3uaM Wi aJiropurMam,
IMPUMCHAA HN3BCCTHBIC MCTOABI npu pelICHUN CTaHAAPTHBIX
MaTeMaTHYCCKUX 3a1a4

6.21

[IpumeHsTh TpOCTEHllIMe MPOTrpaMMHBIE CPEICTBA M DIEKTPOHHO-
KOMMYHHKAITIOHHBIE CUCTEMBI IIPH PEIICHUN CTEPEOMETPHUIECKUX 3a/1a4

6.22

HpI/IBO,Z[I/ITB MMPpUMEPbI MATEMATUYCCKUX BaKOHOMepHOCTeﬁ B MIpUpoOJAC U
JKU3HHU, paCllO3HABATDH IIPOSABIICHUC 3daKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[IprMeHsATh MOyYEHHBIEC 3HAHHS Ha MPAKTUKE: AaHAIM3UPOBATH PEAIbHbIE
CUTYallM U IPUMEHSTh U3YYEHHbBIC TOHATHS B IMPOLIECCE MOUCKA PEIICHUS
MareMaTuyecku  cHOpPMYTUPOBAHHOM  TPOOIEMBI,  MOJEIUPOBATH
peanbHbIe CUTYyallUM Ha S3bIKE I'€OMETPUH, HCCIEI0BATH IOCTPOCHHBIE
MOJIEJIH C UCIIOJIB30BAaHUEM I'€OMETPUUYECKUX ITOHATHUM U TEOPEM, arrapara
anreOphl, peuiaTh MPAKTUYECKHE 3aJaud, CBSI3aHHBIE C HAXOXIACHHEM
FEOMETPUUYECKUX BEITUYUH




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

11 KIIACC

Kon
6

IIpoBepsieMblii 3JIeMEHT COIeP:KAHUSA

I'eomerpus

6.1

[unuHaprdeckas TOBEPXHOCTh, 00pa3yroue MWIHHAPUISCKON TOBEPXHOCTH, OCh
MUAJUHIPUYECKOW MOBEpXHOCTH. LIMIMHIp: OCHOBaHHMS M OOKOBasi IMOBEPXHOCTD,
oOpasyromas 1 0Ch, TUIOIIab OOKOBOW 1 MTOJIHON TTOBEPXHOCTH

6.2

Konnueckass MOBEpXHOCTh, OOpa3yroIIMe KOHMYECKOW TIOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM noBepxHOcTH. KoHyC: OCHOBaHME U BepinHa, 00pa3yromas
1 OCb, TUIOMIAIb OOKOBOW U MOJTHOW MMOBEPXHOCTU. Y CEYEHHBIN KOHYC: 00pa3yolue
Y BBICOTA, OCHOBAHUS U OOKOBAsi TOBEPXHOCTH

6.3

Cdepa u map: neHTp, paauyc, IMaMeTp, IIomaab moBepxuoctu chepol. Bzanmuoe
pacroyiockeHue cepbl U TIOCKOCTH, KacaTelbHasi IUIOCKOCTh K cdepe, TUIoImaib

chepsl

6.4

N300pakeHue TN BpalleHus Ha TIOCKOCTH. Pa3BépTka nunmmHapa u KoHyca

6.5

KOM6I/IH8.I_II/II/I TCJI BpallCHHUA W MHOI'OI'PpaHHHUKOB. MHOFOFpaHHI/IK, OITMCAHHBIN
OKOJIO C(bepbl, C(bepa, BIIMCaAHHAsA B MHOT'OI'PAaHHHK, WJIK TCJIO BpalllICHUA

6.6

[Tonstue 06 o6nEme. OcHOBHBIE CBOiicTBa 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Tapajuienenunena M ciuencreus u3 He€. OOBEM nmmmHApa,
KoHyca. O0BbEM 11apa u mIouaab chepsl

6.7

[TogoOubie Tema B mpoctpaHcTBe. COOTHOUIEHUS MEXAY  IUIOMIAASIMU
MOBEPXHOCTEH, 00bEMaMH MOAOOHBIX TET

6.8

Ceuenust nunuHApa (MapajiesibHO M MEPHEHAMKYISIPHO OCH), CEYEHUS KOHyca
(mapajuieIbHOE OCHOBAaHUIO M IPOXOAIIEE Yepe3 BEPIIMHY), CEUCHHUS 1apa

6.9

BexTop Ha muockoct M B mpocTpaHcTBEe. CII0KEHHE M BBIYMTAHHE BEKTOPOB.
YMHO€EHNEe BEKTOpa Ha 4ucio. Pa3iioxkeHne BekTopa 1o TpEM HEKOMIUIAHAPHBIM
BektopaM. [IpaBuno mnapamienenunena. Pemenue 3amay, CBSI3aHHBIX C
IIPUMEHEHHUEM NTPABUII ACUCTBUI C BEKTOPaAMHU

6.10

[IpsmoyronbHasi cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel BeKTOpA.
IIpocreiimue 3amaum B KOOpAMHATaXx. Yroil Mexay BekTopamu. CkanspHoe
IIPOU3BEICHUE BEKTOPOB. BhIUMCIEHUE YITIOB MEXKIY NPSMBIMUA U IUIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBIN METOJT ITPU PEIIEHUHA FEOMETPUUYECKHX 3a/1a4




IMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

Koxa
NpoBepPsIeMoOro
TpedoBaHMS

IIpoBepsiemble TPeOGOBaAHNS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
oOpa3zoBaHus

BnageHnne MeronamMu J0Kas3aTeNbCTB, aJITOPUTMAMM PELICHHs 3a/1ad;
yMeHue (GOpMyIHpOBATH U OMEPHUPOBATH IOHATHUSMH: OIPEEICHUE,
aKcuoma, TeOopeMa, CIEACTBHE, CBOMCTBO, IPHU3HAK, J10Ka3aTeIbCTBO,
paBHOCUJIbHBIE (DOPMYJIMPOBKU; IPUMEHATh UX; YMEHUE (POPMYJINPOBATh
00paTHOE W MPOTHUBOMOJIOKHOE YTBEp)KJIEHHE, IPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOIB30BAaTh METOJ MAaTeMaTU4eCKOM WHIYKIUU;
IIPOBOAMTH  JOKA3aTEJIbHBIE PACCYXJCHHUA IIpU pEIICHUH 3a]ady,
OLICHUBATh  JIOTUYECKYI0 IIPaBUIBHOCTb  PACCYKICHHW; yMEHUE
OIEpUPOBATh MOHATUAMM: MHOXECTBO, MOJMHOXKECTBO, ONEpali Hal
MHOXECTBAMHU; yMEHHE HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
arnmapar JJIs OIIMCaHUs PEAIbHBIX IIPOLIECCOB U SBJICHUN U IIPU PEILICHUH
3aja4, B TOM 4YHCIE M3 JPYrMX Yy4eOHBIX IMPEIMETOB; YMEHHUE
ONepHpOBaTh MOHATHAMMU: Tpad, CBA3HBIN rpad, 1epeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHME 3a7aBaTb W OMNHUCHIBaTh Trpadbl pazIuYHBIMU

crioco0amu; UCIOIb30BaTh Ipadbl IPU PELICHNH 3a/1a4

YMeHue onepupoBaTh MOHATUSMU: HATypalbHOE YHCIIO, IEN0e YHCTIO,
CTETICHbB C IIEJIBIM IMOKa3aTesieM, KOPSHb HATYPaJTbHOW CTEIICHH, CTEIICHb
C palMOHANBbHBIM  TIOKa3aTeleM, CTeNeHb C JACWCTBUTEIbHBIM
mokaszarejeM, JiorapumM dY#Wcia, CHHYC, KOCHHYC U TaHTEHC
MPOM3BOJIBHOTO YHWCIIA, OCTATOK MO MOIYJI0, PAllMOHAIBHOE YHCIIO,
HppaoOHaJIbHOC qHuCJIo, MHO>XECTBA HaTypaJIbHbIX, CIbIX,
paloHaTbHBIX, JEHCTBUTENBHBIX YHCENT, YMEHHE HCII0JIb30BaTh
IMPpU3HAKU IOCIMMOCTH, HauMEHbIINN 06H1Hﬁ ACIUTCIIb U HAUMCHBIIICC
oO1miee KpaTHOE, alropuT™M EBKIHIIA TPU pellieHnu 3a/1a4; 3HAKOMCTBO C
Ppas3siIndYHbIMU IIO3UIITUOHHBIMU cucreMamMu CUUCIICHU, YMCHUE
BBHITIOJHATH BBIUMCIICHHE 3HAYEHUN M MpeoOpa3oBaHUS BBIPAKEHHUH CO
CTENEHsAMH U JjorapudmMaMu, TpeoOpa3oBaHus IPOOHO-PANMOHATBEHBIX

BLIpa)KeHHﬁ; YMCHHC OIICPUPOBATH NOHATUAMMU: IMOCJICHOBATCIBHOCTD,




apudmeTnyeckas nporpeccus, reoMeTpruieckas mporpeccusi, 0eCKOHEYHO
yObIBaroIasi  reoMeTpUYecKas  MPOTpeccusi; yMEHUE  3aJ]1aBaTh
MOCJIEI0BATEIHHOCTH, B TOM YHCIIE C IIOMOILBIO PEKYPPEHTHBIX (GOPMYI;
YMEHHUE OINEepUPOBATh MOHATUSAMU: KOMIUIEKCHOE YUCIIO, CONMPSHKEHHBIC
KOMIUIEKCHBIE YUCIIa, MOAYJIb U apryMEHT KOMIUIEKCHOTO uncia, opma
3aMuCcy KOMIUJIEKCHBIX Yucell (TeoMeTprudecKas, TPUTOHOMETpUYeCcKas U
anredpanyeckas); yMeTb MHPOM3BOAUTH apU(PMETHUYECKUE ACUCTBUS C
KOMIUIEKCHBIMM ~ YHUCJaMH; TPUBOAUTH IPUMEPHl  UCIOJIH30BAHUSA
KOMIUIEKCHBIX YHCEJI, ONEPUPOBATh MOHATUSIMU: MaTpuua 2x2 m 3X3,

OnpeCaAC/IMTCIIbL MAaTPHUILIbI, FGOMeTpI/I‘-IeCKI/If/'I CMBICJT OITPECACIIUTEIIA

YMmenune ONCprupoOBaTh NOHATUAMHU: palWOHAJIBHBIC, HPPAHUOHAJILHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMETPUYCCKHEC
YpaBHCHHUSA W HCPABCHCTBA, HX CHUCTEMbI;, YMCHHC OICPUPOBATH
NOHATHUAMU:. TOXICCTBO, TOXKACCTBCHHOC npeo6pa30BaHHe, YpaBHCHUC,
HCPAaBCHCTBO, CHCTCMa ypaBHCHI/Iﬁ H HCPAaBCHCTB, PaBHOCUJIBHOCTDH
ypaBHeHPIﬁ, HEPaBCHCTB W CUCTEM; YMCHHC DpPCIIAaTh YPaBHCHUA,
HCPAaBCHCTBA W CHUCTEMbI C IIOMOIIBIO PA3JIMYHBIX HpI/IéMOB; peuarb
YpaBHCHU, HCEPABCHCTBA U CUCTEMbI C TIapaMETpOM; IIPUMCHSATH
YpaBHCHUA, HEPABCHCTBA, UX CUCTEMBI JIA PCIICHUA MATCMATHYCCKUX

3aa4 "1 3a/1a4 U3 pas3JINIHbIX oOnacreit HAayKHU U peaanoﬁ KHU3HHU

YMeHue omnepupoBaTh MOHATHAMM: (QYHKIUS, YETHOCTH (DYHKIMH,
NePUOANYHOCTh (DYHKLMH, OTPAaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTh
GbyHKLINH, SKCTpeMyM (YHKIMH, HauOOJbIllee U HaMMEHbIIIee 3HAUCHUs
(GYHKIIMHM Ha IPOMEXYTKE, HETIpepbIBHAs (DYHKIMS, aCUMITOTHI rpaduka
¢byHKLMY, IepBas U BTOpas MPOU3BOHAs (DYHKIMH, T€OMETPUYECKHH U
¢u3nyeckuil CMBICT NPOU3BOAHOM, NEepBOOOpa3Hasi, ONpeIeIEHHbII
MHTETpajl, yMEHUE HAXOAWUTh ACUMNOTOTHI rpaduka (yHKLIHHU; yMEHHE
BBIUMCIATH IMPOU3BOAHBIE CYMMBI, IPOM3BENEHUS, YAaCTHOTO U
KOMITO3UIIUHN (DYHKIMH, HAXOIUTh YpaBHEHHE KacaTeIbHOU K Tpaduky
(GYHKIIMM; YMEHUE HAaXOJUTh MPOU3BOIHBIE 3JIEMEHTAPHBIX (YHKIUI;
YMEHHUE HCIONB30BaTh IPOU3BOAHYIO [UIS HCCIENOBaHUS (YHKUUH,
HaXOJUTh HaWOOJBIINE W HAUMEHbIINE 3HAYeHUs] (PYHKLIUN; CTPOUTh
rpa¢uKd MHOTOYJIEHOB C MCIOJb30BAHUEM ariapara MaTeMaTHYecKOro
aHaIM3a; MPUMEHSTh NPOU3BOAHYIO IJIS HAXOXICHHS] HAWIydlIero
pellieHus] B NPUKIAJHBIX, B TOM 4YHCIE COLHAIbHO-3KOHOMHYECKHX U

(bU3HYeCcKuX 3a1a4ax; HaXOAUTh TUIOMAAN U 00BEMBI GUTYP C TTOMOIIIBIO




HHTErpaina; MpuBOJUTH NPHUMEPLI MAaTEMATUYCCKOI'0O MOACIIMPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue omnepupoBaTh MOHATHAMH: Tpaduk (GyHKUMH, OOpaTHAs
GYHKIMS, KOMIO3UIUS (QYHKIWHA, JTHHEHHAs (QYHKIUS, KBaJpaTHYHAS
byHKLu, paloHagbHas byHKIHA, CTEIEHHas byHKuus,
TPUTOHOMETpHUYECKHE (QYHKIHMH, OOpaTHbIE TPUTOHOMETPUYECKHUE
¢yHKUIMM, TOKazaTenbHas M Jorapudmuueckas (yHKIHH; yMEHUE
CTpouTh Tpaduky M3ydeHHBIX (DYHKUIHWH, BBIIOIHATH HMPE0oOpa3OBAHUS
rpaduKoB PYHKUIUH, UCIIOIB30BaTh IPpadUKU IS H3yUSHHUS IPOIIECCOB
3aBUCHMOCTEH, NIPU PEUICHUH 3a/ad U3 JPYrHX y4eOHBIX MPEIMETOB M
3a71a4 U3 peaNbHOM JKU3HU; BBIPAXaTh (POPMyJIaMU 3aBUCUMOCTH MEXITY
BEJIMYMHAMU; UCTIOJIB30BaTh CBOWCTBA M TpaduKu QyHKIU IS peIIeHHs
yYpaBHEHHIA, HEpPaBEHCTB M 3aJady C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHOH TNIOCKOCTH MHOXKECTBA PEIICHHI YpaBHEHU I, HEPAaBEHCTB

U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 33Jaud pPa3HbIX TUIOB (B TOM 4HCIE Ha
HPOLIEHTHI, 10JIM U YaCTH, HA JBU)KEHUE, paboTy, CTOMMOCTh TOBAPOB U
YCIIyT, HAJIOTH, 33Ja4u U3 00JIaCTH yNpPaBICHUS! JINYHBIMUA U CEMEHHBIMU
(¢uHaHCAMM); COCTABIATH BBIPAXKEHUS, YPaBHEHMs, HEPABEHCTBA U MX
CHUCTEMBI IO YCJIOBHMIO 3aJa4d, MCCICNOBaTh IOIYYCHHOE DELICHUE U
OLIEHUBATh MPaBIONONO00HOCTh pE3yJbTATOB;, YMEHHE MOJEINPOBAThH
peaNbHBIE CHUTyalluM Ha S3BIKE MATEMAaTHKH;, COCTABIATH BBIPAKCHMS,
YpaBHEHUs, HEPABEHCTBA M HX CHUCTEMBI II0 YCIOBHIO 3aJayH,
UCCIIEN0BAaTh IOCTPOCHHBIE MOJEIN C HCIONb30BAaHUEM almapara

anreOpbl, UHTEPIPETUPOBATH MOJyYSHHBIH pe3yabTar

YMeHue onepupoBaTh MOHATHAMU: CpelHee apuPpMETHUECKOe, MeHana,
HanOoJIbIIIee M HANMEHBIIIEE 3HAUCHUS, pPa3Max, TUCTIEPCHS, CTaHIapTHOE
OTKJIOHEHHE YUCIIOBOTO Ha0Opa; yMEHUE U3BIEKaTh, UHTEPIPETUPOBATH
nH(opMaIrio, MPEeJICTaBICHHYIO B TA0JINUIIAX, HA JUAarpaMMax, rpadukax,
OTPaXKaIoIIYI0 CBOMCTBA peabHBIX MPOLIECCOB U ABJICHUM; MPEICTABIATD
uHpOpMaIMI0O ¢ TIOMOIIBI0 TaOJMII W JUarpamMM; HCCIIEeI0BaTh
CTAaTHCTUYECKUE JTaHHBbIC, B TOM 4YHCIE C NMPUMEHEHHEM TpadUuUecKux
METOJIOB W  DJEKTPOHHBIX CPEACTB; Tpaduuecku UCCIen0BaTh
COBMECTHBIE HAONIOICHUS C TOMOIIBI0 JHarpaMM pacCeUBaHHS U

JIMHEWHOM perpeccun




YMeHue omnepupoBaTh MOHSATUSMH: CIYYaWHBIA OMNBIT W CIy4ailHOE
COOBITHE, BEPOSITHOCTh CIIYYalHOTO COOBITHS; yYMEHHUE BBIYHCIISTH
BEPOATHOCTh C HCIOJB30BaHUEM TpapUUecKuX METOJO0B; MPUMEHSThH
(bOpMyITbI CIOXKEHUST U YMHOXKEHUSI BEPOSTHOCTEH, (OpMyny IMOJHOMN
BEepOATHOCTH, popMyity bepHyiin, koMOMHAaTOpHBIC (DAKTHI i GOPMYIIBL;
OIICHUBATh BEPOSATHOCTH pEaTbHBIX COOBITHI; yYMEHHE OIEePHUPOBATH
MNOHATUSIMM: CllydyaliHasi BEJMYMHA, paclpeiesieHue BepOsSTHOCTEH,
MaTEeMaTU4YeCcKoe OXKHJIAaHHUE, TUCIEPCUs W CTaHAApPTHOE OTKJIOHEHHE
CIy4ailHOM BeJIMYMHBI, (QYHKUMU pacrnpefesieHus U IJIOTHOCTH
PAaBHOMEPHOTO, TIOKA3aTeIbHOTO W HOPMAJIBHOTO pacIpe/IesiCHuUl;
YMEHHE HCIIOJIb30BaTh CBOICTBA M3YYEHHBIX pACHpENeNCHUN Ui
pelieHus: 3aaad; 3HAKOMCTBO C TOHATHUSIMHU: 3aKOH OOJIBIIUX 4YHCEN,
METOJIbI BBIOOPOUYHBIX HCCIENOBAHUMN; YMEHHE NPUBOAUTH MPUMEPHI
MIPOSIBIICHUST 3aKOHA OOJBIINUX YHCEN B MPHUPOJIHBIX M OOMICCTBEHHBIX
SBIICHUSX; YMEHUE ONEPUPOBAThH MOHATUSAMHU: COUYETAHHE, IEPECTAHOBKA,
YUCJIO COYETaHWH, YHUCJIO MepecTaHOBOK; OwuHOM HbioTOHA; yMmeHue
MPUMEHSTh KOMOMHATOPHBIE (PAKTHI M PACCYXKACHHUS JUIS PEIICHUs 3a7a4;
OIICHUBATH BEPOSITHOCTH peabHBIX COOBITHIA; COCTAaBJISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH l'IOJ'IyLIeHHHﬁ pe3yibTart

YMeHue onepupoBaTh IMOHATUSAMHU: TOYKA, MpsMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIyd, BEIMYMHA YyIVA, IUIOCKUH Yroi,
JBYIPaHHBIA YToJl, TPEXIPAaHHBIN yroj, CKpEIIMBAIOIIMECs IPSAMBIE,
NapajuIeIbHOCTh U MEPHEHIUKYISIPHOCTh MPSIMBIX U IUIOCKOCTEH, yroi
MEXY NPSAMBIMH, Yrojl MEXKIY NPSIMON M IJIOCKOCTBIO, YIOJ MEXAY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKHU J0 TUIOCKOCTH, PACCTOSIHUE MEXAY
IPSIMBIMU, PACCTOSIHUE MEXAY IUIOCKOCTSIMHM; YMEHHE UCIIOIb30BaTh IIPU
pelieHnn 3a7ad U3ydyeHHble (aKThl U TEOpPEeMbl IUIAaHUMETPUU; YMEHUE
OLICHUBATh pa3Mepbl OOBEKTOB OKPYKAIOLIETO MHpPA; CTPOUTH
MaTeMaTUYeCKhe MOJENU C TOMOIIBI0 T€OMETPUUYECKUX TMOHATUH U

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3a1a9YN
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YMeHue onepupoBaTh MOHATHAMU: ILIOMAAL (GUTYpBI, 00BEM UTYpHI,
MHOTI'OIrpaHHUK, HpaBHJ’IBHBIﬁ MHOTI'OIpaHHUK, CCYCHHUE MHOTI'OTpaHHHKA,
Ky0, Mmapamienenurne]n, npusMa, NUpaMuaa, ¢Gurypa U TOBEPXHOCTh
BpaleHus, MWIMHIP, KOHYC, map, cdepa, miomanb chepsl, MIONaab
MOBEPXHOCTH TMHUPAMUIBI, NPU3MBI, KOHyCa, LMIUHIpA, 00BEM KyoOa,

NPSIMOYTOJIBHOTO Tapajieenunena, MUpaMuabl, MPU3MBbL, IWIHHIPA,




KOHYCa, Iapa, pa3BEpTKa MOBEPXHOCTH, CEYEHUs1 KOHyCa M LUJIUHIPA,
NapajuleJIibHblE OCH WJIM OCHOBAHMIO, CEYEHUE I1apa, IUIOCKOCTb,
Kacaromasicss ceppl, MUIMHApPA, KOHYCa; YMEHHE CTPOUTHh CEYEHHE
MHOTOTpaHHHKA, N300pa’kaTh MHOTOTPAHHUKH, (PUTYPHI U TOBEPXHOCTH
BpalICHUs, UX CEYEHUsI, B TOM YHUCJE C IOMOIBIO JIEKTPOHHBIX CPEICTB;
YMEHHUE MPUMEHATh CBOMCTBAa T€OMETPUUYECKUX (PUTYpP, CAMOCTOSTEIEHO
dbopMynUpoBaTh ONpeAeTIeHHs U3y4aeMbIX (UTYp, BBIIBUTATh TMIIOTE3bI
0 CBOICTBax W NMpHU3HAKaX Ie€OMETPHUECKUX (puryp, 000CHOBBIBATH WU
OmpoBepraTh MUX; YMEHUE NPOBOAUTH KiIaccupuUKaluuo ¢GUryp Imo
pa3IMYHBIM IpU3HAKaM, BBINOJIHATH HEOOXOAMMBIE JIOTOJIHUTEIbHBIC

IMOCTPOCHUA

11

YMeHHe onepupoBaTh MOHSATHSMH: JIBIDKEHHE B IPOCTPAHCTBE,
napajuIeNbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, Mpeobpa3zoBaHue MO0A00Ms, MOM00HBIE (UTYPBI; YMEHUE
pacro3HaBaTh paBHBIC W MOJO0OHBIC (UTYpPHI, B TOM YHCIE B MPHUPOJE,
UCKYCCTBE, apXHUTEKTYpE; HCIIOJIb30BaTh I'€OMETPHUYSCKHE OTHOIICHUS
TIPH PEIICHAUH 33/1a4; HAXOJUTh TEOMETPUICCKUE BETMUNHBI (JTHHA, YTOJI,
IIOIAb, 00BEM) TIPU PEIICHUH 32124 U3 APYTUX YIeOHBIX MPEIMETOB U
U3 PEATbHOW KU3HU; YMEHHUE BBIYHCIATH TCOMETPUUYCCKUE BEITUIMHBI
(nmuHA, yroi, IJom@ab, 00bEM, IUIOIA[b MOBEPXHOCTH), UCHOIB3YS
W3YYCeHHBIE (DOPMYJIBI U METOJBI, B TOM YHCJIC: IIONIAh MOBEPXHOCTH
MUpPaMUJIbI, PU3MBI, KOHYCa, [WIMHAPA, TUIOMaAb cQepsl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO  MMapaUIeICIAIIeAa, MUPAMUJIbI, MPHU3MBI, THIMHJIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUEC 00BEMOB HOI[O6HBIX (1)I/Il"yp
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YMeHue onepupoBarh MOHATUAMU: NIPAMOYTOJIbHAs CUCTEMA KOOPAMUHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPIHMHATHI BEKTOpPA, CYMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpAa Ha YHUCIIO, Pa3JIoKEHHE BEeKTopa Mo Oasucy,
CKaJsIPHOE TIPOM3BEICHHE, BEKTOPHOE IIPOU3BENCHUE, YION MEXIY
BEKTOPAaMH; YMEHHUE HCIIOIb30BATh BEKTOPHBIA U KOOPAMHATHBIA METOJ
JUISL pelIeHHs] TEeOMETPUYECKMX 3aJad M 33Jad JAPYTrux y4eOHBIX

npeamMecToOB

13

YMeHue BLI6I/IpaTB HO,[[XOI[SIIJ_[I/Iﬁ MCTOHA IJId PpCHICHUA 3aJaydu;
IMOHUMAaHHUEC 3HAYUMOCTH MATEMaTUKU B H3YYCHUU TMPUPOJHBIX H
06H.[CCTB€HHLIX nmponeccoB U ﬂBHeHHﬁ; YMCHHUC  pacCliO3HABATH

IMPOABJICHUC 3aKOHOB MAaTCMATHKH B HMCKYCCTBC, YMCHUC IIPHUBOJINTH




NpUMEpPbl MAaTEMATHYECKHX OTKPBITUA POCCHUMCKOW W  MHUPOBOM

MaTEeMaTU4YeCKON HayKu




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBbBIX HA EI'D

1O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMEHT CO/Iep:KAHUSA
1 Yucna u BIYUCIECHUSA

11 Harypanbnble u nensle uncna. [lpu3Haku AeIMMOCTH LEbIX Yucell

12 Panuonanenele umcna. OOBIKHOBEHHbIE U AECATHYHBIE JpOOH, MPOLEHTHI,
' 0OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmerndeckuii KOpeHb HATypadbHOUM cTeneHu. JlecTBUsA ¢ apuMEeTHIECKUMU
' KOPHSIMU HAaTypaJIbHOW CTETICHU

14 Crenenbp c¢ wenbiM mnokazateneM. CTeneHb C palMOHAJIbHBIM IOKa3aTEIeM.
' CBoiicTBa CTENEHU

15 CuHyc, KOCHMHYC W TaHIEHC YHCIIOBOI'O apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' APKTaHTEHC YMCIIOBOTO apryMeHTa

1.6 Jlorapudm uucina. JlecaTuuHbIe ¥ HATYpaJIbHBIE JIOTapUPMBI

HevictButenbHple 4Hucia. Apu@METHYECKHE OMNepaluud ¢ JeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpuOnmkEéHHBIE BBIYHMCICHHS, TNPABWIA OKPYIJICHUS, MPUKHIKA |
OLIEHKa pe3yJIbTaTa BbIYMCIECHUIN

1.8 [TpeoGpa3oBaHue BhIpAKCHHUI

1.9 KommuiekcHsle uncna
2 YpaBHEHUS U HEpPAaBEHCTBA

2.1 Llenbie u 1pOOHO-paAIIIOHAIbHBIE YPaBHEHUS

2.2 HppatioHanbHbIe ypaBHEHHSI

2.3 TpuroHomerpuieckue ypaBHeHUs

2.4 [Toka3zarenbHble U TOrapupMUUECKHE YpaBHEHUS

2.5 Lenblie n 1poOGHO-paliOHANIbHBIE HEPABEHCTBA

2.6 WppanuoHaibHble HEpaBEHCTBA

2.7 [Toxa3zaTenbHble U JOrapuPpMHUUECKIE HEPABEHCTBA

2.8 TpuronomeTpuveckne HepaBEHCTBA

2.9 CucteMbl ¥ COBOKYITHOCTH YPaBHEHHI M HEPABEHCTB

2.10 YpaBHEeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu

211 Martpuna cucTemMsl JTMHEHHBIX ypaBHEHUN. OnpeaennTens MaTPUILIbI
3 OyHKIMH U TpaduKH




Oyuk1us, crnocodsl 3axanus ¢yHkuuu. I'padpuk ¢ynkuuu. B3anmuo oOparHbie

3 ¢ynkunu. YétHeie n HeuéTHbIe pyHKuuu. [lepuogunueckue GpyHKIIHI
OO6nactp ompeneneHus: ¥ MHOXKECTBO 3HaueHM ¢ynkuunu. Hymm ¢yHkmmm.
3.9 [IpomexxyTkn  3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLUH.
' Makcumymbl 1 MUHUMYMBI GyHKIMH. HaunGomnbliee v HauMeHblee 3HAUYCHUE
(GYHKIIMHY Ha IPOMEKYTKE
33 Crenennass ¢yHKIUS C HaTypalbHBIM M ILIeNbIM MMoKa3zarenaeMm. EE cBolicTBa u
' rpaduk. CBoiicTBa 1 rpaduK KOpPHS N-0 CTENEHU
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpaduKu
3.5 [TokazarenbHas u gorapudmuueckas GyHKIUU, UX CBOMCTBA U TpaduKH
36 Touku pa3pbiBa. AcumnTorel rpagukoB ¢yHkuil. CpoiicTBa (PyHKUIHUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS MTOCIEA0BATEIHHOCTEN
3.8 Apudmernueckas 1 reomeTpuyeckas nporpeccu. @opmyiia ClI0KHbBIX IPOLEHTOB
4 Hauana matemaTndeckoro aHanusa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE SIeMEHTAPHBIX (DYHKITHNA
[IpumeneHre MPOU3BOAHON K HCCIEAOBAaHUIO (YHKIMH Ha MOHOTOHHOCTh H
4.2 sKCcTpeMyMBbl. HaxoxaeHue HanOobIIero 1 HAaMMEHBINEro 3HaYeHus1 PYHKIIMU Ha
OTpe3Ke
4.3 [MepBoobpasuas. Muterpan
5 MHoxecTBa 1 JOruKa
5.1 MHoxecTBO, onepalnu HaJ MHOXKecTBaMH. J{narpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OmnwucarenbHas CTaTUCTHKA
6.2 BepostHocTh
6.3 Kombunatopuka
7 Teomerpust
7.1 @Durypsl Ha IOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKHI
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHatel 1 BEKTOPHI




YUYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O

ITPOIECCA OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI J1JIA
YYEHUKA

 'eometpus, 10-11 xraccel/ Atanacsa JI.C., byryzos B.®., Kagommuer C.b. u
npyrue, AxunonepHoe oomectBo «M3natensctBo «IIpocsemenue», 2020

METOAMYECKUNE MATEPUAJIBI JIUIAA YUUTEJIA « Martematuka: anreOpa u

Ha4dalJla MaTCMAaTHYCCKOI'O aHaJIn3a, I'COMCTPH:I. FGOMeTpI/I}I, 10-11 xmaccel/

Aranacsu JI.C., bByry3oB B.®., Kagomiies C.b. u apyrue, AKImoHepHoe o01IeCTBO

«3narensctBO «IIpocBemenue», 2020

[HDPPOBBIE ObPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETHU
MHTEPHET
bubaroreka L{OK - https://m.edsoo.ru SIKnacc — nudposas oopa3oBarenbHas

riaTgopMa JyIsl MKOJLHUKOB, CTYACHTOB, YUUTENIEH U POJTUTEICH.

VYun.py — oOpa3oBarenbHas OHJIaH-TIaTGopMa 7151 IIKOJIBHUKOB, UX POAUTENEH

u yuaureneit http://school-collection.edu.ru — xomekmus 06pa3oBaTeIbHBIX
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INOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma yae0HOTO Kypca « BeposITHOCT M CTaTUCTHKA) 0a30BOTO
ypoBHs s oOydaromuxcst 10 —11 kmaccoB pa3zpaboTana Ha ocHOBe DeepabHOTO
rOCyIapCTBEHHOT'O 00pa30BaTEeIbHOTO CTaHIapTa CPETHETO O0IIero 00pa3oBaHus,
C Y4ETOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUH, MPEIBABIIEMBIX K
MaTeMaTUYECKOMY 00pa30BaHUIO, U TPAAMUIIMN POCCUIICKOT0 0Opa30oBaHusl.
Peanuzanmst mporpaMMbl o0ecrieunBaeT OBJIAICHUE KITFOYEBBIMH KOMIICTCHITUSIMH,
COCTABJISIFOIIIIMH OCHOBY JIJISI CAMOPA3BUTHSI I HETIPEPHIBHOTO 00pa30BaHUS,
[IEJIOCTHOCTH OOMICKYIBTYPHOTO, THYHOCTHOTO U TIO3HABATEILHOTO PA3BUTHUS
JUYHOCTU 00YyYarOIIXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

VYuebHblil kypc «BeposiTHOCTh U CTATUCTUKA» 0A30BOT0 YPOBHS SIBISIETCS
MPOJOJKEHUEM U Pa3BUTHEM OJHOMMEHHOTO YYEOHOro Kypca 6a30BOr0 ypOBHS
ocHOBHOM 11K0JIbl. Kypc npennasnauen jyist GopMUpOBaHUS Y 00YUaIOIINXCS
CTaTUCTUYECKOM KYJIbTYPbI U [IOHUMAaHUS POJIM TEOPUU BEPOSITHOCTEN KaK
MaTEeMaTUYECKOT0 MHCTPYMEHTA JIJISl U3YUYCHHS CIIyYailHbIX COOBITHI, BEJIMUMH U
npoiieccoB. [Ipu u3ydyennn kypca oboramaroTcs IpeCTaBICHUs yUaluXCs O
METO/IaX MCCIEAOBAHUS U3MEHYMBOTO MUPA, PA3BUBACTCS IOHUMAHUE 3HAYMMOCTH
1 OOIIIHOCTH MaTEMaTUYECKUX METO0B MO3HAHUS KaK HEOThEMJIEMOMN YacTH
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

ConepkaHue Kypca HalpaBJIEHO HA 3aKPEIUICHUE 3HAHUM, OJIyYEHHBIX IIPU
M3YYEHHH Kypca OCHOBHOM IIKOJIBI M HAa PA3BUTHE MPEICTABICHUMN O CIIy4ailHbIX
BEJINYMHAX W B3aMMOCBS35X MEXAY HUMHU Ha BaXKHBIX IPUMEPAX, CEOKETHI
KOTOPBIX MTOYEPIHYTHI U3 OKPYKAOLIETO MUPA.

B cooTBeTCTBUU ¢ yKa3aHHBIMU LIETSIMU B CTPYKTYpE y4eOHOTO Kypca
«BepoaTHOCT U CTAaTUCTUKA» CPEIHEN HIKOJIbI Ha 0A30BOM YPOBHE BbIJI€IICHBI
CJIEyIOIE OCHOBHBIE Co/IepKaTebHble TMHUN: «CilydaiiHble COOBITUS U
BEPOATHOCTHY, «CiTydaliHble BETMUUHBI M 3aKOH OOJIBIINX YHCEID.

BaxxHyro yacTh Kypca 3aHUMaeT U3yuyeHUE T€OMETPUUECKOT0 1 OMHOMHUAIBHOTO
pacnpeeneHui ¥ 3HaKOMCTBO C UX HENPEPBIBHBIMU aHAJIOTaMU —
MOKa3aTeIbHBIM U HOPMAJIbHBIM PaclpeeICHUSIMU.



Copnepxxanue muHUU «CitydaiiHble COOBITUSL U BEPOATHOCTUY» CIIY’KUT OCHOBOM ISl
(opMUpPOBaHUSA NIPEICTABICHUN O pacpeIeICeHUH BEPOSITHOCTEN MEXKIY
3HAYCHUSIMH CITyYalHBIX BEJIMYUH, a TAKXKE 3Ta JIMHUSA HeoOXoIuMa Kak 6aza aJis
U3YYEHHUS 3aKOHA OOJBIINX Yrced — (yH/IaMEHTaIbHOTO 3aKOHA, IEHCTBYIOIIETO B
IpUpoe 1 0OIIECTBE U UMEIOIIEr0 MaTeMaTHIecKyto Gpopmanu3zauio. CaMm 3aK0H
OOJBIINX YKCEN MpearaeTcsi B 03HaKOMHUTEIbHOU (hOpMe ¢ MUHUMAIIbHBIM
UCIIOJIb30BaHUEM MaTEMATUUYECKOTO popMalIn3Ma.

TeMbl, CBSI3aHHBIE C HENPEPBIBHBIMU CIIyYaliHBIMUA BEJIMYMHAMU, AKLEHTUPYIOT
BHUMAaHUE IIKOJIbHUKOB HA OIIMCAHUU U U3yUYEHUU CIIy4allHbIX SIBJICHUI C
NOMOUIbIO HENPEepbIBHBIX (yHKIUH. OCHOBHOE BHUMAHHUE YJIESETCS
IIOKa3aTeJIbHOMY 1 HOPMaJIbHOMY PAacHpeIeiIeHUsIM, IIPU 3TOM IIPEAIIOIaraeTcs
O3HAaKOMMTEIILHOE N3yUYeHHE MaTepuaia 0e3 J0Ka3aTelbCTB IPUMEHIEMBIX
(dakKToB.

MECTO KYPCA B YYEBHOM IIVTAHE

Ha u3yuyenue xypca « BeposiTHOCTh M CTaTUCTHKa» Ha 0a30BOM ypOBHE
OTBOJUTCS 1 yac B HEJEINIO B TeUEHHE KaXKA0T0 rojia 00y4eHus, Bcero 68
y4eOHBIX YaCOB.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KITACC

[IpencraBieHre TaHHBIX C TTIOMOIIBIO Ta0uIl U quarpamMm. CpenHee
apupMeTHIeCKoe, MeMaHa, HanOoJplee 1 HaUMEHbIIIee 3HAaUCHUS, pa3Max,
JCTIEPCUSI M CTaHAAPTHOE OTKJIOHEHHE YUCIIOBBIX HA0OOPOB.

CrnyualiHble SKCIIEPUMEHTHI (OMBITHI) U CITy4alHbIe COOBITHS. DIeMeHTapHbIE
coOBITHS (MCXO0/bl). BeposiTHOCTD ciiyyaliHOTO COOBITHS. BIM30CTh 4acTOTHI U
BEPOSTHOCTU COOBITUI. CitydaliHbIE OTBITHI C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMU. BEpOSTHOCTU COOBITHI B ONBITaAX C PABHOBO3MOXKHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMHU.

Omnepanuu Hajx COOBITUSIMU: IIEpECEUEHUE, 00bETUHEHHE, TPOTUBOIOIOKHBIE
coObITHs. J{narpammel Ditnepa. Dopmyiia CI0KEHUS BEPOSATHOCTEM.

YcnoBHasA BEPOATHOCTh. Y MHOKEHUE BEPOATHOCTEM. [[epeBO CilydaiiHOTrO
skcriepuMenTa. @opmyria MmoaHo# BeposTHOCTH. He3aBucuMbie COOBITHS.

Kom6unaroproe npaBuiio ymHoxxkenus. [lepectanoBku u paxropuan. Yucio
coueranuit. Tpeyronsuuk [lackans. ®opmyna 6mHoma HeroToHa.

buHapHbIi cily4aiiHblid ONBIT (MCHIBITAHUE), yCEX U Heyaada. HezaBucumele
ucnbiTanus. Cepust HE3aBUCUMBIX UCIBITAHUN 10 epBoro ycnexa. Cepus
HE3aBUCHUMBIX UCTIIBITAHUN bepHyIu.

Cny4aitnas BennunHa. Pactipenenenue BepositHocTel. [Juarpamma
pacnpenenenus. [Ipumepsl pacnpenenesui, B TOM YUCIIe, TEOMETPUUECKOE U
OMHOMMAJILHOE.

11 KJIACC

YucnoBble XapaKTEPUCTUKH CIIyYalHBIX BEIUYUH: MATEMAaTHYECKOE OXKUIAHUE,
JIVCIIEPCHS U CTaHAAPTHOE OTKJIOHEHHE. [Ipumepsl MpuMeHeHNsT MAaTEMAaTUYECKOTO
O’KMJIaHMS, B TOM YHUCIIE B 33/1a4ax U3 MOBCEIHEBHOU KU3HU. MaremaTudeckoe
OKuJaHue OMHApHOM ciyyaliHON BeTMYMHbBI. MaTeMaTHuecKoe OKUAAHUE CyMMBbI
CIIy4alHbIX BEJIMYMH. MaTreMaTu4ecKkoe 0XKUJaHNue U JUCIIEPCHs TEOMETPUYECKOTO
¥ OMHOMMAJIBHOTO pacipeeieHU.



3akoH OOJBIIMX YHCEI U €ro PoJib B HAayKe, Ipupoze u obmiecTBe. BeiOOpouHbIit
METO/1 UCCIIEOBaHUIA.

HpI/IMepI)I HCIIPCPBIBHBIX CﬂyqaﬁHLIX Bean4uH. [IoHsATHE O TNIOTHOCTH
PaClpCaACICHUA. 33,[[3‘11/1, IMPUBOIAIINEC K HOPMAJIBHOMY PACIIPCACIICHHUIO. [lonsiTue
O HOpMAJIbBHOM PaACIIpCACIICHUU.

INJIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS ITPOrpaMMbl Y4E€OHOTO TIPEAMETA
«MaremaTuka» XapakTepu3yrTC:

I'paknanckoe BocnMTaHUe:
c(hOpPMHUPOBAHHOCTHIO IPAKIAHCKOM MO3UIIMHA 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTBA, MPEICTABICHUEM O
MaTEeMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYP, SBICHUMH,
MPOIEAYP IPAKIAHCKOTO 0011IeCTBa (BBIOOPHI, OMPOCHI U TIP.), YMEHUEM
B3aMMO/ICHCTBOBATh C COLIUAIBHBIMU MHCTUTYTaMU B COOTBETCTBUU C UX
GYHKIUSMY 1 HA3HAUYCHHUEM.

IHaTpuoTrnyeckoe BOCIIUTAHUE:
c(hOpPMHPOBAHHOCTHIO POCCUICKOM TPakTaHCKOM UJIEHTUYHOCTH, YBAKEHUS K
MIPOLJIOMY U HACTOSIIEMY POCCUUCKOW MaTEMATUKH, IEHHOCTHBIM OTHOLLIEHUEM K
JOCTHXKEHUSAM POCCUUCKUX MAaTEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
K MCTOJIb30BAHUIO ATUX JOCTHKEHUHN B IPYTUX HayKaX, TEXHOJIOTHUAX, chepax
DKOHOMUKHM.

JIyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMS:
OCO3HAHHMEM JTYXOBHBIX IIEHHOCTEH POCCUICKOTO Hapoa; ChOPMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MOBEJICHHUS], CBA3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTUKEHUN HAYKH U ACATEILHOCTHIO YUEHOT0; OCO3HAHHUEM
JMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMUMBOIO OyaylIero.

JdcTeTHYeCKoe BOCIMTAHUE:
ACTETUYECKUM OTHOILIEHUEM K MUPY, BKJIKOYas OCTETUKY MAaTEMATUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]1a4, PEIICHUM, PaCCyKICHUN;
BOCIPUMMYHBOCTBIO K MATEMAaTUUYECKUM aCIIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

duznueckoe BOCIIUTAHNE:



Cc(pOpMUPOBAHHOCTHIO YMEHUS IPUMEHATh MaTEMaTUUECKHUE 3HaHUS B MHTEpEcax
3I0pOBOT0 U OE30MACHOT0 00pa3a JKU3HU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY
3JI0POBBIO (37I0pPOBOE MUTAHKE, COATTAHCUPOBAHHBIN PEKUM 3aHATUN U OTIbIXA,
perynspHas puznyeckasi akTUBHOCTD); (PU3MUECKOTO COBEPIICHCTBOBAHUS, MPU
3aHATUAX CIIOPTUBHO-03I0POBUTEIBLHOM AEATEIBHOCTHIO.

Tpynosoe BocninTanue:
TOTOBHOCTBIO K TPY/ly, OCO3HAHHEM LIEHHOCTHU TPYAOIIOOHS; HHTEPECOM K
pa3nuuHbIM chepam npodecCHOHATBHON ACSITEbHOCTH, CB3aHHBIM C
MaTEeMaTHKON U €€ MPUIIOKESHUSIMHI, YMEHHEM COBEPILATh OCO3HAHHBIN BBIOOD
Oyay1ieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE )KU3HEHHBIC IJIaHbI;
TOTOBHOCTBIO U CHOCOOHOCTBIO K MaTEMaTHUYECKOMY 00pa30BaHUIO U
caM000pa30BaHUIO Ha MPOTSHKEHUN BCEH )KU3HU; TOTOBHOCTBIO K aKTUBHOMY
YYaCTHIO B PEIICHUH NMPAKTHYECKUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH.

JIKOJIOTHYECKOe BOCIMTAHUE:
c(hOpPMHUPOBAHHOCTHIO SKOJIOTUYECKON KYJIbTYPhI, IOHUMAHUEM BIIUSTHUS
COLMAIBHO-D)KOHOMHUYECKUX IIPOLIECCOB HA COCTOSIHUE IIPUPOIHOM U COLMATIBHOU
Cpellbl, 0CO3HAaHHUEM I00ATBHOTO XapakTepa 3KOJOTHYECKUX MPoOJeM;
OpHUEHTALIMEN HA MPUMECHEHNE MAaTEMATUYECKUX 3HAHWN [T PEIICHUA 3a]1a4 B
00JIaCTH OKpY>Karouel cpeibl, INIAHUPOBAHUS TOCTYIIKOB M OLIEHKH MX
BO3MO>KHBIX MTOCJHEACTBUN [JIS1 OKPYKAIOIIEH CPE.IbI.

LleHHOCTH HAYYHOI'0 NO3HAHUS:
c(OpMUPOBAHHOCTHIO MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHOW MPAKTUKH, TOHUMaHUEM
MaTEeMaTUYECKOM HAyKH KaK cepbl YEIOBEUECKOW NeATEIbHOCTH, ITANIOB €€
Pa3BUTHS U 3HAYUMOCTH JJISl PA3BUTHS IUBWIN3ALIMH; OBJIaJICHUEM S3bIKOM
MAaTEMATHKH U MAaTEMAaTUYECKOW KYJIbTYPOU KaK CPEICTBOM MO3HAHUS MUPA;
TOTOBHOCTBIO OCYILIECTBIIATH IIPOEKTHYIO U UCCIIEA0BATENIBCKYIO AEATEIBHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATDI

MeTtanpenMeTHbIe pe3yIbTaThl OCBOCHUSI IPOTPAMMBI y4eOHOTO MpeaMeTa
«MaremaTnka» XapakTEpU3YIOTCs OBJIAJCHUEM YHUBEPCAIbHBIMU
HO3HAGAMENbHBIMU OCUCTBUAMU, VHUBEPCATbHLIMU KOMMYHUKATMUBHLIMU
0elcmeusamMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OeUCTBUIMU.



1) Yuueepcanvuvie noznagamenwvhule oeticmaus, odecneuusaiom gopmuposarue

0A306bIX KOCHUMUGHBLX npoyeccos 06_)/7461}01,{41/[)60}1 (0C60€HM€ Memooo6 NO3HAHUS

OKpYyoicarnueco Mupa, npuMeHeHue j1o0cuiecKux, UCc1e008amebCKux onepauud,

YMeHull pabomams ¢ uH@opmayueti).

Bba3oBble Jjornueckue a1eiicTBUA:

BBISIBIISITh M XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKUA MATEMATUYECKUX
OOBEKTOB, IMOHATHI, OTHOLUIECHUM MEXIY HMOHATHAMH; (OpPMYyIUPOBATH
ONpPENENCHUs]  IOHATUMN; YCTAHABJIMBATh CYIIECTBEHHBIM  ITPU3HAK
KJIacCU(pUKAIMU, OCHOBAaHUSA sl OOOOIIEHHS U CpaBHEHUS, KPUTEPUH
IPOBOJIMMOTIO aHAJIN3a;

BOCIIPUHUMATh, (OpMYIUpOBaTh M  NPEOOPa3OBBIBATh  CYKJCHUSA:
YTBEpAUTENIbHbIE U OTpULIATENIbHBIC, €AMHUYHBbIC, YacCTHbIE U OOIIUE;
YCIIOBHBIE;

BBIBIITH ~ MATEMATHMYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
OpOTUBOpEYMs. B (pakTax, JAaHHBIX, HAOJIONEHUSAX W YTBEPKICHUSX;
npeajaraTh KpUTEPUU JUIsl  BBISBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

JienaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKHU, JIEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKJIFOUEHHI 110 aHAJIOTUH;
IPOBOJUTH CaMOCTOATENIbHO JIOKa3aTebCcTBA  MAaTEMaTUYECKHX
YTBEPKIACHUN (MIPSIMBIE U OT MPOTHBHOIO), BBICTPAUBATh apryMEHTALUIO,
NPUBOAUTH MPUMEPBl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYKII€HUS U BBIBOJBI;

BBIOMpATh C€rnocod penieHus ydyeOHOM 3amauu (CpaBHHUBATh HECKOJBKO
BapHaHTOB pelIeHMs, BbBIOMpaTh Hauboyiee NOAXOAAMUNA C Y4ETOM
CaMOCTOATENLHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBble ucciieioBare/ibCKHe JAeiiCTBUA:

WCITOJIB30BaTh BOTIPOCHI KaK MCCIIEIOBATCILCKUA WHCTPYMEHT ITO3HAHUS,
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIONIME MPOTUBOpEUne, Mpodiemy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpoBaTh  THIIOTE3Y,
apryMEHTUPOBATH CBOO TIO3UITUIO, MHCHHUC;

IPOBOJTUTH CaMOCTOSITEIIEHO CIUTAaHMPOBAHHBIN 9KCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
Oo0BeKTa, SBJICHHS, TPOIECCA, BBISIBICHUIO 3aBUCHUMOCTEH MEXITY
00BEKTaMH, SIBICHUSIMH, POIIECCaAMU;



CaMOCTOATENBbHO (POPMYIUPOBATH 000OIIEHHS U BBIBOJABI IO PE3YJIbTATAM
NPOBEAEHHOTO HAOIOIEHNUs, UCCIIEOBAHMS, OIICHHUBATh JTOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHI;

MPOTHO3UPOBATh BO3MOKHOE pPa3BUTUE IIpoIlecca, a TAKXKE BBIABUTATh
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ undpopmanmeii:

BBISBJIATH J1e(pUIUTHI HH(OPMALIMH, TaHHBIX, HEOOXOAUMBIX IS OTBETA HA
BOIIPOC U ISl pEUICHUS 33/1a4H;
BbIOMpaTh  MHPOPMALMI0O W3  UCTOYHUKOB  Pa3jIM4YHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH UHGOPMAIUIO
pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS;
CTPYKTYPHpPOBaTh MH(POpPMALMIO, MPEACTABIATh €€ B pa3IMUHbIX (PopMax,
WLTIOCTPUPOBATH IpapuuecKH;
OLICHUBATH HAaJIEKHOCTD uH(popManuu o

CaMOCTOATENBHO CPOPMYITHPOBAHHBIM KPUTEPUSIM.

2) VHusepcanvhvle KOMMYyHUKamueHble Oelicmaus, 0becneyusaom

cgbopmupoeaﬁﬁocmb COYUAIBHbIX HABLIKOB 06yqa;0muxc;1.

OO01menue:

BOCIIPUHUMATh U POPMYJIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBUSIMU
Y LIeJIIMU OOILIEHHUS;, ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M IIMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS M0 XOAY PEIICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyYEHHBIN PE3yJIbTaT;

B X0/JIe 00CY>KJE€HHS 3a7]aBaTh BOIPOCHI MO CYIIECTBY 00CYKIaEMOM TEMBI,
npo0IeMbl, peIaeMoi 3aJ1auu, BbICKa3bIBaTh UAECH, HAIICJICHHBIE HAa MIOUCK
pelIeHus; COMOCTaBIIATh CBOU CYXIECHHS C CYXACHUSIMHU JAPYTHUX
YYaCTHUKOB JHajiora, oOHapy»UBaTh PA3IMYUE M CXOJCTBO MO3MIIMIA; B
KOPPEKTHOI popme GpopMyIrpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHUS;
NPEACTABIATh  PE3yJbTaTbl  PEIICHHMs  3aJayd,  OKCIIEPUMEHTA,
UCCJIEI0BAHMUS, MPOEKTA; CAMOCTOATEILHO BEIOMPATh (POPMAT BHICTYIUICHUS
C y4€TOM 3a7a4 NIPE3EHTALUNA U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBo:

MTOHUMATh M UCITOIH30BaTh MIPEHMYIIECTBA KOMAaHIHOW U MHANBUYJTbHON
paboThl MpU pelieHUU YYCOHBIX 3a/Jad; MPUHUMATh 1€ COBMECTHOU
NEeSATeTbHOCTH, IUIAHUPOBATh  OPTaHU3AIMI0 COBMECTHOM  paboThI,
pacmpenensaTh BHIBI pa0boT, IOTrOoBapuBaThCsA, OOCYKIAaTh MPOILECC U
pe3yabTar paboThl; 00001IaTh MHEHHS] HECKOJIBKUX JIFOCH;

y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIAeHMs, 0OOMEH MHEHHUH,
«MO3TOBBIE TITYPMBD» W WHBIC); BBIMOJHITH CBOIO YacTh pabOTHI U



KOOPAMHUPOBATH CBOM JEUCTBUS C IPYTUMU YIEHAMHA KOMaH/Ibl; OLICHUBATh
KaueCcTBO CBOEro BKJIaJa B OOMMI NOPOAYKT 1O KPUTEPHSM,
c(OopMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

3) Vnusepcanvhuvle pecynamuegnsle oeticmsusi, 0becneuusarom opmuposanue

CMbLCIIOBbLX YCNMAHOBOK U IHCUZHERHBLIX HABLIKOB JIUYHOCMU.

Camoopranusanms:
COCTABJISITH IUIAH, AJITOPUTM PELIECHUS 3a]1a4M, BBIOUPATh CLIOCOO pEIEHus ¢
Y4ETOM UMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEHN, apryMEHTUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb:

« BIIQJETh HABbIKAMHM I[10O3HABATEIILHOM pEeQIEKCUU KaK OCO3HAHHUS
COBEPIIAEMBIX JEHCTBUN W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIBTATOB;
BJIQJIETh CIIOCOOAMU CaMOINPOBEPKH, CAMOKOHTPOJISI IIPOLIEcca U pe3yibTaTa
penIeHuss MaTeMaTUYECKOH 3a1a4H;

 NPEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTb IIPH PEILICHUH 3a1a4H,
BHOCUTH KOPPEKTHUBBI B JIESITEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
JAHHBIX, HAWJEHHBIX OIIUOOK, BBISIBJIEHHBIX TPYJHOCTEH;

« OLEHUBATh COOTBETCTBUE pE3yJIbTaTa LEIM U YCIOBUSAM, OOBICHATH
INPUYMHBl JOCTHKEHUS WIM HEIOCTHXKEHMS PE3YyJIbTaTOB JIESTEIBHOCTH,
HaXOJUTh OIIHUOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

10 KJIACC

YuTaTh ¥ CTPOUTH TAOIHUIIBI M THATPAMMBI.

OnepupoBath NOHATUSAMHU: CPEHEE apUPMETHUECKOE, MEeIMaHa, HauboJIbLIee,
HauMEHbIIIEE 3HAYEHUE, Pa3Max MacCUBa YUCIIOBBIX JaHHBIX.

OnepupoBaTh MOHATUSAMU: CITyYalHbBIN SKCIIEPUMEHT (OIIBIT) U CIy4yaiiHOe
coObITHE, PJIEMEHTAPHOE COOBITHE (PJIEMEHTAPHBIA UCXO/) CIIy4alHOTO OIBITA;
HaXOJUTh BEPOSITHOCTH B OIBITAX C PABHOBO3MOXKHBIMU CIYYallHBIMU COOBITUSMH,
HaXOJWUTh U CPABHUBATH BEPOSITHOCTU COOBITUI B U3YUEHHBIX CIIy4aHbBIX
DKCIIEPUMEHTAX.



Haxoauts 1 popmynupoBaTh COOBITHS: IIEpECEUCHUE U O0OBENNHEHUE TaHHBIX
COOBITUH, COOBITHE, IPOTUBOIIOJIOKHOE TAHHOMY COOBITHIO; ITOJIb30BAThCS
nuarpammamu Jitnepa u GOopMyIoi CI0KEHHs BEPOSITHOCTEH NP pEIIeHUH 3a1a4.

OnepupoBaTh MOHSATUSMU: YCIOBHAS BEPOATHOCTh, HE3aBUCUMbIE COOBITHS;
HaXOJUTh BEPOSTHOCTHU C MTOMOIIBIO MPaBUIa YMHOXKEHHUS, C TTIOMOIIBIO JIepeBa
CJIy4allHOIO OIbITA.

HpI/IMCHSITI) KOM6I/IH3.TOpHOC IMpaBHUJIO YMHOKCHUA IIPpU pCHICHUHN 3a]1a4.

OnepupoBaTh NOHATUSMHU: HUCIIBITAHUE, HE3aBUCUMBIE UCIIBITAHUS, CEPHSI
UCIBITAaHUH, yCIIEX U HEYyJ]aua; HaXOJUTh BEPOSITHOCTU COOBITUI B CEPUU
HE3aBUCUMBIX UCIIBITAHUH 10 IEPBOrO YCIIE€Xa; HAXOUTh BEPOSITHOCTH COOBITUI B
CEpHUU UCIIBITaHUN bepryum.

OnepupoBaTh MOHATUAMU: ClIy4aiiHas BEJIMYHMHA, PACIIPENICIICHUE BEPOSITHOCTEM,
JyarpaMMa pacrpeiesieHus.

11 KIIACC

CpaBHUBATH BEPOSITHOCTH 3HAYECHUI CIIy4YalHOW BEJIMUUHBI 110 PACTIPEACICHUIO
WJIY C TIOMOILBIO IHArPAMM.

OnepupoBatTh MOHATHEM MAaTEMAaTUYECKOTO OXKUJIAHUS; TPUBOAUTH TPUMEPHI, KaK
IIPUMEHSETCSA MATEMATUYECKOE OKUIAHUE CIIyYaWHON BEJIMYMHBI HAXOAUTh
MAaTEMATUYECKOE OKUAAHNE M0 TAHHOMY PaCIPEICIICHUIO.

Nmets IMpcaACTaBJICHUC O 3aKOHC OOJIBIINX YHCEIL.

NmeTn MMPpEACTABJICHUC O HOPMAJIbHOM PACIIPCACICHNH.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KIIACC
Kosmn4ecTBo
No 11/ HauMeHoBaHMe pa3/ie/ioB U TEM 4yacoB JJeKTpOHHBIE (IU(PPOBHIE)
°n/m
NPorpamMmblI B KoutposabHbie | 00pa3oBaTe/bHbIE PeCypChl
cero
padoThI
1 MaremaTu4eckoe OXKUJaHuE 4 Bubnnoteka LIOK
CITyJaitHOM BEITMYUHBI https://m.edsoo.ru/
5 Jucniepcust 1 cTaHAAPTHOE 4 Bubnnoteka LIOK
OTKJIOHCHHE CITy4ailHOW BEJTMYUHBI https://m.edsoo.ru/
3 3aKoH OOJBIIMX YHUCENT 3 1 Bubnmnoteka LIOK
https://m.edsoo.ru/
4 HenpeppiBHbIE ciiydaiiHble BETUYUHBI 9 Bubanoteka LIOK
(pactpenenenus) https://m.edsoo.ru/
5 HopmanbsHoe pacnipeaeneHust 2 Bubanoreka LIOK
https://m.edsoo.ru/
5 [ToBTOpEenue, 06001IeHIE U 19 1 Bubaunoteka LIOK
CHCTEMATH3aMs 3HAHUMN https://m.edsoo.ru/
OBIIEE KOJIMYECTBO YACOB I10 34 5

[TPOI'PAMME



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBbBI

11 KJIACC
Kon IIpoBepsiemble NpeAMeTHbIE Pe3yIbTATHI 0CBOCHUS
NpoOBepPseMOr0  OCHOBHOW 00pa30BaTe/IbHOI MPOrPaMMBbI CPeHEro
pe3yJbrara o01urero oopazoBanust
3) Teopus BEpOATHOCTEN U CTATUCTHKA
51 CpaBHHMBATh BEPOATHOCTH 3HAYECHHUM CIy4YaHOU
' BEJIMYMHBITIO PACTIPEACIICHUIO UK C TIOMONIBIO TUarpaMm
OnepupoBatTh MOHITUEM MATEMaTUYECKOTO OKUJIaHMUS,
MPUBOJNUTH MMPUMEPHI TOTO, KaK TPUMEHSIETCS
5.2 MaTeMaTU4YeCKOe OKUJIaHUE CITyYalHON BEJIMYUHBI,
HaxOJUTh MaTeMAaTHYECKOE OKUIaHUE IO TaHHOMY
pacrpeneIeHuo
5.3 NmeTs pecTaBiIeHUE O 3aKOHE OOJIBIIUX YUCET
5.4 HNmeTs mpeacTaBIeHUE O HOPMAIbHOM PacipeaeieHuN

HPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

11KJIACC

5 Teopust BEpOATHOCTEN U CTATUCTUKA

UucnoBele XapaKTEPUCTUKU CIIyYalHBIX BEJIUYUH: MATEMATUYECKOE
0’KUJAHHE, TUCIIEPCHs U CTaHAAPTHOE OTKIIOHEHUE. [Ipumepsl
NPUMEHEHUSI MAaTEMaTHYECKOTO OKUIaHUSI, B TOM YHCIIE B 3aJ1a4ax U3
51 MMOBCETHEBHOM XM3HU. MaTeMaTH4ecKoe OKuJaHue OMHAPHON
CIIy4alHOM BEIUYUHBI. MaTEMaTUYECKOE OKUAAHUE CYyMMBI
CIIy4alHBIX BEJIMYMH. MaTemMaTnyecKoe 0KUIAHUE U TUCTIEPCUS
reOMETPUYECKOT0 U OMHOMHUAJIBHOTO pacipeieIeHUui

3aKoH OOJBIINUX YHCEI U €T0 POJb B HAYKE, IPUPOJIE U OOIIECTBE.

5.2 Bri0opouHbIii METOT UCCIEIOBAHUM




5.3

IIprMepbl HENPEPBIBHBIX CIIy4anuHbIX Benu4rH. [loHsATHE 0 IIOTHOCTH
pacnpeneneHus. 3a1a4u, IPUBOIAIIME K HOPMAIbHOMY
pacupeneneHuto. [IoHsTHE 0 HOPMAIBLHOM paCIIpPEACIICHUN




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM

IMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

Kon IIpoBepsieMble TPeOGOBaHMS K NMPEAMETHBIM Pe3yJbTAaTaM
NpOBEPsAEMOr0 | OCBOECHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl
TpeOOBaHMA cpeaHero oouiero o0pa3soBaHust

Bianenue MeToaMu 10Ka3aTelbCTB, alrOPUTMAaMU PEILICHHUS
3aja4; yMeHUE GOPMYIUPOBATH U ONEPUPOBATH MOHATUSIMU:
OIIpeNIeNIEHUE, aKCUOMa, TEOPEMA, CIIEJCTBUE, CBOMCTBO,
IpU3HAK, 10Ka3aTeIbCTBO, PAaBHOCUIIbHBIE (DOPMYIUPOBKY;
NPUMEHSTH UX; YMEHHE (POPMYIUPOBATH OOPATHOE U
MPOTHUBOIIOJIOXKHOE YTBEPKACHHUE, IPUBOAUTH IPUMEPHI U
KOHTPIPHUMEPBI, HCIIOIb30BATh METOJ MaTEMaTHYECKOM
WHIYKIUU; TPOBOJUTH JOKA3ATEIbHbIE PACCYKICHUS MPU

1 pELICHUH 33]a4, OLIEHUBATh JOTUYECKYIO TPAaBUIIBHOCTb
pacCyXJ€HUI; yMEHUE ONEPUPOBATh MOHIATHIMMU:
MHOKECTBO, MOAMHOKECTBO, ONEpallMy HaJ MHOKECTBAMH;
YMEHHUE UCIOJIB30BAaTh TEOPETUKOMHOKECTBEHHBIN anmnapar
JUTSL ONTUCAHUSI peabHBIX MPOLIECCOB U SIBICHUN U TIPU
pelleHny 3a7a4, B TOM YHCIIe U3 APYTruX y4eOHbIX
IpeIMETOB; YMEHHUE ONEPUPOBATh MOHATUSAMU: Tpad,
CBSA3HBIN rpad, 1epeBo, UK, rpad Ha MIOCKOCTH; YMEHUE
3aJ1aBaTh ¥ OMUCHIBATH I'padbl pa3IuYHBIMU CIOCO0AMU;
MCIIOJIb30BaTh Tpadbl IpH pelIeHUH 3a1a4




YMeHue OIICpUPOBATH IOHATHAMMU: HATYPAJIIbHOC YHUCJIO,
OeJIOC 9YUCJI0, CTCIICHD C OCJIBIM IIOKAa3aTCIICM, KOPCHDb
HaTypaHBHOﬁ CTCIICHH, CTCIICHDb C pallMOHAJIbHBIM
IIOKAa3aTcJICM, CTCIICHD C I[CI\/'ICTBI/ITGJ'IBHBIM ITOKAa3aTCJICM,
J]Ol“apI/I(bM quciia, CMHHYC, KOCMHYC U TAaHI'CHC

MPOU3BOJIBHOTO YUCIA, OCTATOK IO MOYJIO, PAllMOHAIEHOE
YUCIIO0, UPPALMOHAIBHOE YUCIIO, MHOKECTBA HATYPAJIbHBIX,
LEJbIX, PAllUOHATBHBIX, I€UCTBUTENIBHBIX YNCET; YMEHHUE
MCIIOJB30BaTh MPU3HAKU JIETMMOCTH, HAUMEHBIIUNA 00N
JIEJIUTEIb U HAaUMEHBIIIee 00111ee KpaTHOE, arOpUTM
EBKiv1a mpy pelieHuu 3aja4; 3HaKOMCTBO € Pa3IMYHbIMU
NO3ULIMOHHBIMU CHCTEMAMU CUHUCIICHUS; YMEHUE BBIIIOJIHATD
BBIUMCJICHHE 3HAUEHUH U TpeoOpa30BaHMsl BIPAXKEHUHN CO
CTENEHSIMU U Jiorapupmamu, Ipeodpa3zoBaHus
JPpOOHOPAIIMOHAIBHBIX BHIPAKEHUI; YMEHHUE ONEPUPOBATh
MOHATUSIMU: MTOCJIEI0BATEIbHOCTD, apu(MeTHIecKas
nporpeccusi, reoMeTpuuecKas mporpeccusi, 0eCKOHEUHO
yObIBarol1asi reoMeTpuyecKasi IporpeccHsi; yMEeHuUe 3a1aBaTh
MOCJIEIOBATEIBLHOCTH, B TOM YHCJIE€ C TOMOLIBIO
PEKYpPPEHTHBIX (POPMYIT; yMEHHE ONIEPUPOBATH MOHATUSIMU:
KOMILJIEKCHOE YHCJIO, CONPSKEHHBIE KOMIUIEKCHBIE YHCIIa,
MOAYJIb U apTyMEHT KOMIUIEKCHOTO YKciia, popMa 3anucu
KOMIIJIEKCHBIX YHCell (TeoMeTpUYecKas,
TPUTOHOMETPUUECKAs U alireOpanyeckas); yMeTh
POU3BOJIUTH apU(METHUECKHIE IEHCTBUS C KOMIJIEKCHBIMU
YUCJIAMH; IPUBOJUTH IPUMEPHI UCIIOJIb30BAHUS
KOMILJIEKCHBIX YKCENl; ONIEpUPOBATh MOHITUSIMU: MaTpHIla
2x2 u 3%3, onpenenuTenab MaTPUILbl, TEOMETPUUECKUN
CMBICIT OIPEIETUTENS




YMeHHUe onepupoBaTh NOHATUSAMU: PALUOHAIBHBIE,
UppalMOHAaIbHBIE, TI0KA3aTEIIbHbBIE, CTCIICHHBIE,
JorapuMuyeckre, TPUTOHOMETPUYECKIE YPaBHEHUS U
HEPaBEHCTBA, UX CUCTEMBI; YMEHHUE ONIEPUPOBAThH
HOHSTUSAMHU: TOXKJIECTBO, TOKIECTBEHHOE IIPE0Opa30BaHUE,
YpPaBHEHHE, HEPABEHCTBO, CUCTEMA YPABHEHNUN U
HEPaBEHCTB, PABHOCWIBHOCTh YPaBHEHUI, HEPABEHCTB U

CHUCTEM; YMEHUE PEIIaTh YPABHECHUS, HEPABEHCTBA U
CHUCTEMBI C IIOMOIIBIO PA3JIMYHBIX TPUEMOB; PEIIATH
YPaBHEHHUSI, HEPABEHCTBA U CUCTEMBI C [TIAPAMETPOM;
MIPUMEHATH YPABHEHUS, HEPABEHCTBA, UX CUCTEMBI JIJIS
pPEILICHUSI MATEMATUYECKUX 33/1a4 U 33]1a4 U3 PA3JIUYHBIX
oOnacTeit HAayKu M peajbHOM KU3HU




YMeHue oneprupoBaTh MOHATUAMU: PYHKIUS, YETHOCTD
(bYHKIIUH, IEPUOTUIHOCT (PYHKIIHMH, OTPAHUUYEHHOCTD
GbyHKIUHA, MOHOTOHHOCTh YHKIIMHU, SKCTPEMYM (PYHKITUH,
HauOoJIbIIIee U HAUMEHbIIIee 3HaYeHUs1 (QYHKIIMH Ha
POMEXKYTKE, HeMpephIBHAS (PYHKIINS, aCUMITOTHI rpaduka
byHKUIMH, TIepBas U BTOPasi NPOU3BOIHAS (DYHKIIUH,
reOMETPUYECKUN U PUZNYECKUIN CMBICI POU3BOIHOM,
nepBooOpasHasi, ornpeneaEéHHbI HHTETpall; YMEHUE
HAXOJIUTh ACUMIITOTHI rpaduka PyHKIINN; YMEHHE
BBIYHCIIATH POU3BOIHBIE CYMMBI, IPOU3BEACHHUS, YACTHOTO
Y KOMITO3ULIUU (DYHKIINI, HAXOAUTh YpaBHEHUE KacaTebHON
K rpaduky GyHKIIMU; YMEHUE HAXOIUTh MTPOU3BO/IHBIC
AJIEMEHTApHBIX (PYHKIUI; YMEHUE UCTIOJIb30BaTh
IPOU3BOIHYIO JUIsl UCCIeN0BaHUs (QYHKIUI, HAXOJUTh
HanOOJIbIINE U HAUMEHBIINE 3HaYEHUS (DYHKIIHI; CTPOUTH
rpadyKyi MHOTOWICHOB C UCIIOJIb30BAHUEM arlapara
MaTeMaTUYECKOr0 aHaJIN3a; MPUMEHSTh MPOU3BOAHYIO IS
HAXOKJEHUSI HAWJTYUIIEero PelieHNs B MPUKIIAIHBIX, B TOM
YHCIIe COUMATbHO-IPKOHOMUYECKUX U (PU3UYECKUX 3a/1ayax;
HaXOJUTh IO U 00BEMBI GUTYP C TTOMOIIBIO
WHTErpajia; IpuBOAUTH IPUMEPHI MATEMATHUYECKOTO
MOJICIUPOBAHUS C TIOMOIIBI0 TU(DPEepeHITNATEHBIX
YpaBHEHUI




YMeHune onepupoBaTh NOHATHAMU: Tpaduk QyHKINH,
oOpaTHast GyHKIIHS, KOMITO3HUIUS QYHKIIUN, THHECHHAS
GyHKIUS, KBaJpaTU4Hast PyHKLINS, pallMOHaIbHAsA QyHKIHS,
CTerneHHas QyHKIUsS, TPUTOHOMETPUYECKHE PYHKIINH,
oOpaTHbIe TPUTOHOMETPUUECKHE (DYHKLIMHU, TOKAa3aTeNIbHAs U
Jorapumuueckas GyHKIUU; yMEHUE CTPOUTh rpaduku
M3YYEHHBIX (DYHKIUH, BBIIOJHATH TPEOOpa3oBaHus
rpaukoB (pyHKUUH, UCTIONB30BATh IPAPUKY IJIs U3yUEHUS
MIPOIIECCOB U 3aBUCUMOCTEH, IPH PEIICHNUN 33]a9 U3 IPYTHX
y4€OHBIX MPEAMETOB U 3a]1a4 U3 pealibHOM KU3HU; BBIPAKATh
(dbopMyniaMu 3aBUCUMOCTH MEXKAY BEIMUNHAMU;
UCITI0JIb30BaTh CBOMCTBA U Tpaduku (GyHKUIUMA ISl pelIeHus
ypaBHEHUI, HEPABEHCTB U 3ajau C MapaMeTpaMu;
n300paxaTh Ha KOOPAMHATHOMN IIIOCKOCTH MHOKECTBA
pEIICHUN ypaBHEHU, HEPABEHCTB U UX CUCTEM

YMeHue pemniaTh TeKCTOBBIC 33/1a4M Pa3HbIX THUIIOB (B TOM
YKCJI€ Ha MPOLIEHTHI, I0JM U YaCTH, Ha IBMXKEHHE, padoTy,
CTOMMOCTb TOBapOB U YCIIYT, HAJIOTH, 33J1a4u U3 00JIaCcTH
yIpaBJieHUs! JIMYHBIMUA U CEMEHHBIMU (PHAHCAMM);
COCTaBJISITh BBIPAXKEHUSI, YDABHECHUS, HEPABEHCTBA U UX
CUCTEMBI 110 YCIIOBMIO 3a/1a4U, UCCIIEI0BATH IT0JyYEHHOE
pElIeHNe U OLEHUBAThH MPABIONOI00HOCTh PE3YNIbTATOB;
YMEHHUE MOJICJIMPOBATh PEAIIbHBIE CUTYAllUU Ha S3bIKE
MAaTEMATUKH; COCTABJISITh BRIPAXKEHUSI, YPABHCHUS,
HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aa4H,
MCCIIEI0BATh IIOCTPOEHHBIE MOJEIIH C UCTIOJIBb30BAHUEM
anmnapara anreOpbl, UHTEpIPETUPOBATDH MMOJTYYSHHBIH
pe3yabTar

YMeHHe onepupoBaTh NOHATUSMU: CPETHEE

apumeTrnyeckoe, MearaHa, HauOObIIEE 1 HAUMEHbBIIIEee




3HAYEHHUs, pa3Max, IUCIEpPCUs, CTaHAAPTHOE OTKIOHEHUE
YHICJIOBOTO HA0Opa; yMEHUE U3BJIEKATh, HHTEPIPETUPOBATh
uH(dOpMaIUIO, TPEAICTABICHHYIO B TA0IUIAX, HA
auarpammax, rpadukax, OTpaXkKarollylo CBOMCTBA PEaTbHBIX
MIPOIIECCOB U SIBJICHUI; MPEACTABIATH HH(GOPMAIIIIO C
MOMOIIBIO TaOJHI] U AUArpamMm; UCCIEI0BATh
CTaTUCTUYECKUE JAHHBIE, B TOM YUCJE C IPUMEHEHUEM
rpauuecKux METOJOB U DJIEKTPOHHBIX CPEJICTB;
rpaduyecKu UCClIe0BaTh COBMECTHbBIE HAOTIOACHMUS C
IIOMOILBIO THarpamMM pacCeUBaHUs U JIMHEWHON PErpeccuu




YMeHne onepupoBaTh NOHATUIMHA: CIIyYaHBIN OIBIT U
clly4ailHoe coObITHE, BEPOSITHOCTh CITy4ailHOTO COOBITHS;
YMEHUE BBIYUCIIATH BEPOSTHOCTh C UCIIOJIB30BAHUEM
rpauUecKuX METOJ0B; TPUMEHSITH (POPMYIIBI CIIOKECHUS U
YMHOKEHHUS BEPOATHOCTEHN, (POPMYITY MOJTHON BEPOSITHOCTH,
dbopmyny beprymm, komOuHaTOpHBIE GaKTHI U (POPMYIIHL;
OIICHUBATh BEPOSITHOCTH PEATBHBIX COOBITHIA, YMEHUE
OTIepUpPOBATh MOHATHUIMU: CITy4aiiHasi BETUYMHA,
pacmpeziesieHue BEpOsSTHOCTEH, MAaTEMAaTUIECKOE 0XKHIaHUE,
JUCTIEPCHS ¥ CTAH/IapPTHOE OTKJIOHEHHUE CITy4aiiHOU
BENTUYMHBI, QYHKIIMH pacIpeiesieHUs U TIIOTHOCTH
pPaBHOMEPHOTO, TTOKA3aTEIHHOTO U HOPMATBHOTO
pacnpeneneHui; yMeHUe UCIO0Ib30BaTh CBOMCTBA
W3YYCHHBIX PAaCTIpeCICHUH I PEIICHHs 3a0a9;
3HAKOMCTBO C MOHSATUSAMHU: 3aKOH OOJIBIITUX YHCEI, METOIbI
BBIOOPOYHBIX UCCIIEIOBAaHUMN; YMEHHUE MPUBOIUTEH TPUMEPDI
TIPOSIBJICHHSI 3aKOHA OOJIBITTNX YHCEN B IPUPOIHBIX
OOIIIECTBEHHBIX SBJICHUSIX; YMEHUE ONIEPUPOBATH
MOHATUSMU: COYCTAaHHE, TIEPECTAHOBKA, YHCIIO COUCTAaHUH,
YHCJIO TIEPECTAaHOBOK; OMHOM HBIOTOHA; yMEHUE TPUMEHSTH
KOMOMHATOpHBIE (DaKThl U PACCYKIACHUS JIJIS1 PEIICHUS

3aJlay; OLICHUBATh BEPOSITHOCTU PEAIbHBIX COOBITHIA;
COCTABJISITh BEPOATHOCTHYIO MOJIENIb U UHTEPIPETUPOBATH
MOJIyYeHHBINA PE3yNIbTaT




YMeHue onepupoBaTh NOHATUAMU: TOUKA, IpsMas,
IJIOCKOCTh, MTPOCTPAHCTBO, OTPE30K, JIy4, BEJIMUMHA YIIIa,
TUIOCKHM yTOJI, IBYTPAHHBIN YIOJI, TPEXTPAHHBIN YTOJI,
CKpEILMBAIOIINECS NPSIMbIE, NAPALIETBHOCTD U
MEPIIEHAUKYJISIPHOCTD MPAMBIX U TIIOCKOCTEH, YTOJ MEKITY
MPSAMBIMU, YTOJI MEXAY NPSMOU U TIIOCKOCTBIO, YTOJI MEXKTY
IJTIOCKOCTSIMM, PACCTOSIHUE OT TOYKH JI0 TNIOCKOCTH,
PaCCTOSTHUE MEXIY MPSMBIMHU, PACCTOSHUE MEKITY
IJTOCKOCTSIMHM; YMEHHME MCTO0JIb30BaTh MPU PEIICHUU 3a7a4
U3y4YeHHBIE (PAKThI U TEOPEMBI TITAHUMETPUH; YMEHHE
OLICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIETO MUPA;
CTPOUTH MAaTEMATUYECKHE MOJIENIN C TIOMOLIBIO

IrCOMCTPHUUICCKHUX TIOHATUI U BCJIMYUH, PCIIATh CBA3aHHBIC C
HUMHU HNPAKTUYCCKUC 3a/1a91n
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YMeHune onepupoBaTh NOHATUSAMU: MJIOMAAL (UTYPHI,
00BEM (DUTYpBI, MHOTOTPAHHUK, TTPABUIIBHBIHN
MHOTOTPaHHHK, CEYeHUE MHOTOTpaHHUKa, KyO,
napajienienune, npu3mMa, nupamuaa, purypa u
MOBEPXHOCTh BpallleHus, IIMIMHAP, KOHYC, 11ap, cdepa,
wIonaab chepsl, MIOMAab TOBEPXHOCTH MAPAMHUIBI,
MPU3MBI, KOHYCa, IWINHAPA, 00BEM Ky0a, MpSIMOYTOJILHOTO
napajuieNienunea, TUpaMubl, TPU3MbI, IUIUHAPA, KOHYCA,
mrapa, pa3BépTKa MOBEPXHOCTH, CEUCHHUS KOHYCa U
HWIMHpPA, TapajuIeIbHbIe OCH WM OCHOBAHMIO, CEUYCHHE
nrapa, mIoCKOCTh, Kacaromascsi cepbl, IUINHAPA, KOHYCa,
YMEHHE CTPOUTH CEUEHHUE MHOTOTPAHHUKA, H300paxaTh
MHOTOTPaHHHUKH, PUTYPHI ¥ TOBEPXHOCTH BPAILICHUS, KX




CEUEHHsI, B TOM YHCJIE C TIOMOIIBIO JIEKTPOHHBIX CPEJICTB;
yYMEHHUE IPUMEHSTh CBOMCTBA T€OMETPHUECKUX (puryp,
CaMOCTOSITENILHO (DOPMYITHPOBATH OMPENETICHHS U3y4aeMbIX
¢uryp, BBIIBUTraTh TUIIOTE3bI O CBOMCTBAX U MPHU3HAKAX
reOMEeTPUYECKUX (PUTyp, 0OOCHOBBIBAThH HIIM ONPOBEPTaTh
UX; YMEHHE MMPOBOINUTH KJIACCHU(PUKAIUIO PUTYP TIO
pa3IMYHBIM MPU3HAKAM, BBITIOJIHITH HEOOXOAUMBIE
JIOTIOJTHUTEIIHHBIE TTIOCTPOCHUS
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YMeHue oneprupoBaTh MOHSATUSMHU: JIBHKCHHE B
MPOCTPAHCTBE, apaIIICIbHBINA TEPEHOC, CHMMETPHS Ha
TUTOCKOCTH U B IPOCTPAHCTBE, TOBOPOT, peoOpazoBaHue
no100us1, MoJ00HbBIE (PUTYPBI; YMEHHE PACIIO3HABATD
paBHbIE U OJOOHBIE (PUTYPBI, B TOM YHUCIIE€ B IPUPOJIE,
HCKYCCTBE, apXUTEKTYpe; NCIOIB30BaTh TEOMETPUUECKUE
OTHOUIEHUS TIPU PEIICHUH 3a]1a4; HAXOJAUTh T€OMETPUUECKHE
BEJIMYUHBI (JUIMHA, YTOJ, JI0Iab, 00BEM) IPHU pELICHUU
3a]a4 U3 JIpyrux yuyeOHbIX PEAMETOB U U3 peaabHOU
YKU3HH, YMEHHUE BBIYUCIISITH T€OMETPHYCCKUE BETMUUHBI
(nnuHa, yroJi, mioaib, 00bEM, TIJIO0IIAlb TOBEPXHOCTH),
UCIIOJIB3YS U3yUEHHBIE (POPMYIIBI M METOABI, B TOM YHCJIE:
TUTONIA/1b TOBEPXHOCTH MUPAMUJIbI, IPU3MBI, KOHYCA,
MUIMHPA, TUIoHAaab cPepbl; 00bEM KyOa, MpSIMOYTOJILHOTO
napajuiesienuneaa, MupaMuIbl, TPU3MBbI, [IWIXHIPA, KOHYCA,
1apa; yMeH1ue HaXOAUTh OTHOIIEHUE 00BbEMOB MO I00HBIX

buryp
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YMeHue onepupoBaTh NOHATUSMU: MPSMOYTOJIbHASI CHCTEMa
KOOpPJIMHAT, BEKTOP, KOOPAUHATHI TOUYKH, KOOPAUHATHI
BEKTOpa, CyMMa BEKTOPOB, MPOU3BEICHNE BEKTOPA HA YHCIIO,
pa3NoKeHHe BEKTOpa Mo 0a3ucy, CKaAIIpHOE MPOU3BEACHHE,
BEKTOPHOE MPOU3BEACHUE, YTOI MEXKIY




BEKTOPAaMU; YMEHHUE UCII0JIb30BATh BEKTOPHBIN U
KOOPAMHATHBIN METOJ I PELICHUs] TEOMETPUYECKUX 3a1a4
W 3a]1a4 IPYyTUX YYEOHBIX IPEIMETOB
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YMeHune BBIOMpATh MOAXOAAIINI METOT AJI PELICHUS
3a/1a4y; TOHMMaHUE 3HAYUMOCTH MaTEMaTUKH B U3yYEHUHN
IPUPOJIHBIX U OOIIECTBEHHBIX IPOLECCOB U SIBJICHMUIA;
YMEHHE PACIO3HABATH NPOSIBICHNE 3aKOHOB MATEMATHUKH B
UCKYCCTBE, YMEHUE IPUBOJUTH IIPUMEPBI MATEMATHYECKUX
OTKPBITUN POCCUMCKOM U MUPOBOM MAaTEMaTUYECKOW HAYKH




INHEPEYEHD 2JIEMEHTOB COIAEPKXAHUS, IIPOBEPAEMBIX HA

EID
IHO MATEMATHUKE
IIpoBepsieMblii 3JIEMEHT COAEPKAHMUSA
Kon
1 Uucna u BEIYUCIIEHUS
11 Harypanbnsbie u nensie uncia. [Ipu3Haku 1e1MMOCTH LETBIX YACEN
19 PanmonanbHbie yncia. OOBIKHOBEHHBIE U IECATUYHBIE APOOH,
MPOIIEHTHI, 0ECKOHEYHBIC MIEPUOIUUECKUE APOOH
13 Apudmerrueckuii KOpeHb HaTypaJIbHOM cTeneHu. J[ecTBus C
' apu(pMETUIECKUMU KOPHSIMU HATypaJIbHON CTENIEHU
14 CreneHb ¢ uenbM nokaszareneM. CTeneHb ¢ palMoHalIbHbIM
' noka3zareneM. CBOHCTBA CTETICHH
15 CuHycC, KOCUHYC ¥ TAHT€HC YUCIIOBOTO apryMeHTa. APKCUHYC,
aPKKOCHHYC, apKTAaHT'€HC YMCJIOBOI0 apryMeHTa
16 Jlorapudm uucna. JleciTuuHbIe U HATypaJbHbIE JIOTapu(PMbI
JlelicTBUTENBHBIC Unca. ApudMeTHIecKue oneparuu ¢
1.7 NEeNCTBUTENHLHBIMU unciiaMu. [TpubnnxEnHbie BRIYUCICHUS, TIPAaBHIIa
OKpYTJICHUS, MPUKHUIKA U OLIEHKA PE3YyJbTaTa BHIYUCICHUN
18 [IpeoOpazoBanue BoIpaKeHUI
1.9 KowmriekcHble uncia
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 [enbie u ApOOHO-pAIMOHAIBHBIC YPABHEHUS
2.2 HNppannonanbHble YpaBHEHUS
2.3 TpuronoMeTpuieckue ypaBHEHUS
2.4 [Toka3atenbHble U JorapuPMUUecKrue ypaBHEHUS
2.5 [enbie u qpoOHO-palMOHAIbHbIE HEPABEHCTBA




2.6 HppaunonaabHbie HEpAaBEHCTBA

2.1 [ToxazarenbHbIE U TOTaprUPMUUECKHE HEPABEHCTBA

2.8 TpI/II‘OHOMeTpI/ILICCKI/IG HCPAaBCHCTBA

2.9 Cucremsl u COBOKYITHOCTH ypaBHeHI/Iﬁ N HCPABCHCTB

2.10 ypaBHCHI/IH, HCPaBCHCTBA U CUCTCMEI C ITapaMCTpaMn

2.11 Martpuiia cuctemMbl TMHEHHBIX ypaBHEHU. OnpeeanTeNb MaTPUIIbI

3 @yHKUUU U TpadUKu

Oyuk1us, crnocoOsl 3aaanus ¢pyHkuuu. ['padux dynkuunu. Bzanmuo
3.1 oOpatHbie PyHKIIMU. UETHBIE 1 HeuéTHBIE pyHKIMU. [leproguueckue
byHKIIIH

OO6nacthb onpesesieHns U MHOKECTBO 3HaueHui ¢yHkuuu. Hynu
dbynkiuu. [IpomexyTku 3HaKkonocTosiHcTBa. [IpoMexxyTku

3.2
MOHOTOHHOCTH (YHKITUHA. MaKCUMyMBbl 1 MUHUMYMBI (DYHKITHH.
HauGounbiiee 1 HauMeHblee 3HauyeHne (YHKIIMA Ha IPOMEXKYTKE
33 CrenenHast GyHKIUS ¢ HATYpaJIbHBIM | IIEJIbIM TIoKa3zareneM. B¢

cBoiicTBa U rpaduk. CBolcTBa U rpaduK KOpHS N-OW CTENEHU

3.4 Tpuronomerpuyeckue PyHKIIUU, X CBOMCTBA U IpauKu

[TokazaTenbHas u jorapupmuueckas GyHKIHUU, UX CBOMCTBA U

35 rpaduku

Touku paspeiBa. AcumMnToTsl rpadukoB GyHkmii. CBOMCTBA

3.6 .
(yHKUUNA, HEMPEPHIBHBIX HAa OTPE3KE

3.7 ITocienoBaTeIbHOCTH, CITOCOOBI 3aJaHUs ITOCIEIOBATSIBHOCTEH

Apudmerrnueckas 1 reomeTpudeckas nporpeccuu. Gopmyna
CJIOKHBIX TIPOLIEHTOB

3.8

4 Hauana MaTeMaTnueckoro aHaiausa

4.1 [TpousBoanas ¢pynkuuu. [Ipon3BogHbIC dTIeMEHTAPHBIX HYHKIIAN




[IpumeHneHne NpOU3BOAHON K UCCIETOBAHUIO (PYHKITHI Ha

4.2 MOHOTOHHOCTH M 3KCTpeMyMbl. HaxoxaeHne HanboIbIIero u
HAaUMEHBIIEro 3HaUYeHUs (PYHKIIUU Ha OTpe3Ke
4.3 ITepBooOpa3znas. MuTerpan
5 MHOK€eCTBa U JIOTUKA
£ 1 MHoOXecTBO, onepalyu HaJl MHOKecTBaMu. Jluarpammel Didnepa —
' Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OnwucarenpHasi CTATUCTUKA
6.2 BeposTHOCTB
6.3 KomOunaropuka
7 I'eomeTpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpsiMbIEe ¥ TITIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKH
7.4 Tena v MOBEPXHOCTHU BPALLICHUS
7.5

KoopannaTel 1 BEKTOPBI




YYEBHO-METO/JUYECKOE OBECIIEYEHUE
OBPA3OBATEJILHOT'O
MPOLIECCA

OBS3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJISI VUEHUKA

O.H.Tropun.,A.A.Makapos., Teopus BeposiTHOCTEN 1 cratucTtuka 10-11 kimace

2023 ronx n3aaHus

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

MeToanyeckue matepuaisl k yueonuky KO.H. Tropun.,A.A.Maxkapos., Teopus

BEpOSITHOCTEN U cTatucTuka 2023 ron u3ganus

IMUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HMHTEPHET

1. https://multiurok.ru

2. https://nsportal.ru

4. https://ru.wikipedia.org

5. https://lwww.bibliofond.ru
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