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HOACHUTEJIbHAS 3AIIMCKA
«AJjre0pa M HaYaJIa MATEMATHYECKOr0 aHAIU32» 0a30BbIH YPOBEHb

PabGouass mporpamma ydeOHOro kypca «Aisredpa W Hadajga MaTeMaTHYECKOTO
aHanm3a» 6a30BOTO ypoBHS 115t oOydarontuxcs 10 —11 kmaccoB pazpaboTaHa Ha OCHOBE
denepallbHOTO TOCYAPCTBEHHOTO O00pa30BaTEILHOTO CTaHAapTa CPEAHETO OOIIero
oOpa3oBaHMs, C y4ETOM COBPEMEHHBIX MHPOBBIX TpPeOOBaHUH, TPEIBABISICMBIX K
MaTeMaTHYeCKOMY OOpa30BaHMIO, U TPAIUIIMK POCCUHCKOTO 00pa3oBaHus. Peanmmzanus
IporpaMMBbl 00eCIIeYrBaET OBJIAICHUE KITFOUEBBIMU KOMITETCHITUSMH, COCTABIISIFOIIIMMHU
OCHOBY JUIS CaMOpasBUTHSI U  HENPEPHIBHOTO  00pa3oBaHUs, IEJIOCTHOCTD
OOIIEKYIBTYpHOTO,  JIMYHOCTHOTO ¥  TIO3HABATEILHOTO  PAa3BUTHUS  JIMYHOCTHU
00yJarommxcs.

«I'eomeTpusi. bazoBbIN YPOBEHL»

Pabouass mporpamma yueOHOro kypca «l'eomeTrpusi» 0a30BOro ypoBHS IS
oOyuarormuxest 10 —11  kmaccoB  pa3paborana Ha ocHoBe DenepaibHOTO
roCy/IapCTBEHHOIO 00pa30BaTENIbHOIO CTaHAAapTa CPEAHEro o0Iero oOpa3oBaHUS, C
Y4ETOM COBPEMEHHBIX MHUPOBBIX TPEOOBAHM, MPEABSBISIEMBIX K MAaTEMaTHYECKOMY
o0pa3oBaHMIO, W TpPaguUUNA poccuiickoro oOpa3zoBaHus. Peanuzaunms nporpammsl
o0ecreynBaeT OBIaJACHUE KIOYEBBIMU KOMIETEHIUSIMH, COCTABISIOIIMMUA OCHOBY IS
CaMOpa3BUTUS M HENPEPHIBHOTO OOpa30BaHMS, LEJIOCTHOCTh OOUIEKYJIbTYPHOIO,
JUYHOCTHOT'O ¥ IO3HABATEIBLHOIO Pa3BUTHS IMYHOCTH 00YYaIOIIUXCS.

«BeposATHOCTH M cTATHCTUKA. Ba30BbLIM YPOBEHL)

Pabouast mporpamma y4yeOHOro Kypca «BeposiTHOCTH M cTaTHCTHKa» 0a30BOTO
ypoBHs s obyuaromuxcst 10 —11 knmaccoB paspaboTaHa Ha ocHOBe dDenepalibHOTO
roCyJIapCTBEHHOTO 00pPa30BaTEJIbHOTO CTaHJapTa CpeaHero oOliero oOpa3oBaHUs, C
y46TOM COBPEMEHHBIX MHPOBBIX TPEOOBAHMA, MPEABABIAEMBIX K MATEMaTHYECKOMY
o0pa3oBaHMIO, W TpPaguUUN poccuiickoro oOpa3zoBaHus. Peanuzanus Mporpammsl
o0ecreunBaeT OBJIAJEHUE KITFOUEBHIMU KOMIIETCHIUSMHU, COCTABIISIONIMMEI OCHOBY IS
CaMOpa3BUTHsA W HENPEPBIBHOTO 00pa3oBaHUs, IIEIOCTHOCTh OOMIEKYIbTYPHOTO,
JMYHOCTHOTO U TIO3HABATEILHOTO PA3BUTHS JJMYHOCTH OOYJArOIIUXCSI.

HEJIM NT3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa um Hayaia MaTeMaTUYeCKOrO aHAIM3a» SIBISIETCA OJHUM W3
HauOoJee 3HaYMMbIX B IIPOTrPaMMe CTapIIeH IIKOJIbI, TOCKOJBKY, C OJHON CTOPOHBI, OH
o0ecnieunBaeT MHCTPYMEHTAIbHYIO 0a3zy Al HU3Y4YeHHs] BCEX €CTECTBEHHO-HAYYHBIX
KypcOB, a C JAPYroil CTOPOHBI, (POPMHUPYET JIOTHUECKOE M aOCTPaKTHOE MBIILICHUE
VYallUXCS HAa YpPOBHE, HEOOXOAMMOM JUIsl OCBOEGHHMS KYypCOB HH(OpPMATHKH,
OOLIECTBO3HAHUSA, HMCTOPHM, CIIOBECHOCTH. B pamkax JaHHOro Kypca ydaliuecs
OBJIAJIEBAIOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HAyKH, KOTOpas (pOpMyIHpyeT
CBOM JIOCTMKEHUSI B MaTeMaTuueckon popme.



Kypc anreOpel u Hayan MaTEeMaTHYECKOTIO aHallM3a 3aKjIa/JblIBAa€T OCHOBY IS
YCHEIIHOTO OBJaJCHMS 3aKOHAMU (DU3UKU, XUMHUH, OMOJIOTMH, TOHUMAHUS OCHOBHBIX
TEHJEHIMA HSKOHOMHKMA M OOIIECTBEHHOH >KW3HH, I0O3BOJISIET OPUEHTHUPOBATHCS B
COBPEMEHHBIX IU(PPOBBIX U KOMITBIOTEPHBIX TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BaATh UX
B TOBCEJHEBHOM >XHM3HU. B TOoXe Bpemsi OBiaJiecHHE a0CTPAKTHBIMH M JIOTHYECKH
CTPOTMMHM  MAaTEMATHYECKUMH  KOHCTPYKLMSMU  pa3BUBAET yMEHUE HAXOIUTh
3aKOHOMEPHOCTH, 000CHOBBIBATh UCTUHHOCTh YTBEPKACHUS, UCIIOIH30BaTh 0000IICHHE
U KOHKpETH3alWio, a0CTparmpoBaHWE M AaHAIOTHIO, (OPMUPYET KpEaTUBHOE U
KpUTHYECKOE MbllJIeHHe. B xoae u3yueHuss anreOpbl U Hadal MaTEMAaTHYECKOTO
aHAJIN3a B CTApUIEH IIKOJIE YYalMECs MOJYYarOT HOBBIA OMNBIT PEUICHUS MPUKJIIAIHBIX
3a71a4, CaMOCTOATEIBHOTO MMOCTPOCHUSI MATEMAaTHYECKUX MOJIEJIEN PEAIbHBIX CUTyallui
Y UHTEPIPETALMU MOJTYUYCHHBIX PEIICHUN, 3HAKOMATCS ¢ MPUMEPAMH MAaTEMaTUYECKUX
3aKOHOMEPHOCTEW B TMPHUPOJIE, HAYKE HW B HCKYCCTBE, C  BBIJAIOIIMMHUCS
MaTeMaTHYECKUMU OTKPBITUSIMHA U KX aBTOPAMH.

Kypc o0namaer 3HAuMTENbHBIM BOCHUTATENIBHBIM IOTEHIIMATIOM, KOTOPBIN
peanu3yeTcss Kak dYepe3 YydueOHBbIM MaTepual, CIOCOOCTBYIOMIUNA (POPMUPOBAHUIO
HAy4YHOTO MHUPOBO33PEHUS, TaK U dYepe3 crnenuPuky y4eOHOU MesITeIbHOCTH,
TpeOyrolel CcaMOCTOSTENbHOCTH, AKKYPaTHOCTH, MPOAOJKUTEIBHOW KOHIIEHTPAIlUU
BHUMAHUS U OTBETCTBEHHOCTH 3a IIOJIyYCHHBIN pe3yJIbTar.

B ocHoBe Meroauku oOyueHHs] anreOpe U HavallaM MaTeMaTHYECKOro aHain3a
JICKUT JEATCIbHOCTHBINA MPUHLIUI O0y4YCHUSI.

Crpyktypa Kypca «Anrebpa M Haudajla MaTEeMaTUYECKOTO aHalIn3a» BKIIOYAET
CIEAYIOIINE COAECPKATEIbHO-METOAUYECKUE JMHUM: «YHucna W BBIUYHACICHUSD,
«Dynkuuu u rpadukny, «YpaBHEHUS U HepaBeHCTBay, «Havanma maremaTnueckoro
aHaim3a», «MHOXeCTBa M JIOTMKa». BcCe OCHOBHBIE COAEPKATEIBHO-METOAUYECKUE
JUHUM U3Yy4al0TCs Ha MPOTSIKEHUU JIBYX JIET 00OyUEHHS B CTApIlICH IIKOJIe, ECTECTBEHHO
JOIOJHSASL APYr ApPyra W IIOCTEIIEHHO HACHINASCh HOBBIMH TEMaMH W pa3lciiaMu.
JlaHHBIN KypC SIBISETCS MHTETPATUBHBIM, IMMOCKOJIBKY OOBEIUHSET B ce0e coaepKaHue
HECKOJBKHX MaTEMaTUYECKUX TUCIUILIINH: anredpa, TPUTOHOMETPUS, MAaTeMaTHIYEeCKUI
aHanu3, Teopusi MHOXKeCTB U Ap. [1o Mepe Toro, kak ydaiuecs OBJaJeBaiOT BCcE Oosee
IIUPOKUM MaTEMaTUYECKUM alllapaToM, y HHUX TIOCIeA0BaTeNbHO (HOPMHUpPYETCS U
COBEPIICHCTBYETCS YMEHHUE CTPOUTh MATEMATHYECKYK) MOJICNIb PEAIIbHOM CUTYalUH,
MPUMEHSTh 3HAHUS, TMOJYYeHHbIE B Kypce «Anredpa M Hadajia MaTEMaTHYECKOIO
aHajau3ay, I PEIICHUSI CaMOCTOATEIbHO CPOPMYIUPOBAHHON MaTeMaTUYECKOM
3a7]a4u, a 3aTEM UHTEPIPETUPOBATH MOJTYYEHHBIA PE3YyJIbTAT.

ConepxarenpHO-MeTOAMYECKAasE JIMHUS «Yucna ¥ BBIYKCICHUS» 3aBEPIIACT
(dhopMUpOBaHME HABBIKOB MCIOJIB30BAHUS JCHCTBUTENBHBIX 4YHCEN, KOTOPOE ObLIO
HayaTo B OCHOBHOM Imkojie. B crapmield mikoje oco0oe BHUMaHHUE YACISETCS
(GOpMUPOBAHHUIO TPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKJIIOYAIOIMIMX B  ce0s
UCIIOJIb30BAHUE PA3NUYHBIX (HOpM 3amucu  JACUCTBUTENHHOTO YHCIA, YMEHUE
PAllMOHAJIBHO BBINOJHATh ICUCTBUA C HUMU, J€JaTh MPUKUIKY, OLICHUBATH PE3yJbTarT.
OOyuatomuecss TOMy4YalOT HABBIKA NPUONMKEHHBIX  BBIYUCICHUN, BBITOJTHCHUS
JEUCTBUNA C 4YHCJIaMH, 3allUCAHHBIMA B CTaHIApPTHOW (¢opMe, WCIOIb30BaAHUS
MAaTEMATUYECKUX KOHCTAHT, OLICHUBAHUS YMCIIOBBIX BBIPAXKEHUM.



JIuaust «YpaBHEHMsI M HEPABEHCTBA» pEAlIM3yeTCs Ha MPOTSKEHUH BCETO
oOyueHuss B CTapliedl IIKOJe, TMOCKOJbKY B KaXIOM paslene NporpamMmmbl
OPEIyCMOTPEHO PpELIEHUE COOTBETCTBYIOLIMX 3aaad. OOydarommecs OBJaJIE€BalOT
pa3IMYHBIMM  METOJAMHU  pElICHUs 1eNbIX, palUOHAJbHBIX, HWPPALUOHAIbHBIX,
MOKa3aTENbHbIX, JJOTAPUPMUUECKUX U TPUTOHOMETPUUECKUX YPABHEHU, HEPABEHCTB U
ux cucreM. IlomyuyeHHblE yMEHHUS HCIHOJB3YIOTCS IpPH HUCCIEAOBAHUU (PYHKUMN C
MOMOUIBIO TMPOU3BOIHOM, PEUICHUH NPUKIATHBIX 3aJad U 3aJad Ha HaxOXICHHE
HAaMOONBIINX M HAMMEHbIIUX 3HaueHWW ¢(yHKuuU. JlaHHas coaep)kaTtenbHasl JUHUA
BKJIIOUaeT B ce0s Takke (GOopMUPOBAHWE YMEHHUI BBIOIHATH PacuéThl MO Gopmysam,
npeoOpa3oBaHus LIETBIX, PAlMOHAIBHBIX, UPPAIMOHATIBHBIX M TPUTOHOMETPUUYECKUX
BBIPDOKECHHI, a TaKXE BBIPAKEHHM, COAEp)KAIIMX CTeneHu W jorapudmel. braromaps
U3YYEHUIO  aireOpandyeckoro Marepuala IPOUCXOJHUT JaJIbHEWIee pa3BUTHE
QITOPUTMUYECKOTO M aOCTPAKTHOTO MBIIUICHHS y4aluxcs, (pOpMHUpYIOTCS HaBBIKU
JENYKTUBHBIX PACCYKJIEHUH, pabOThl C CHUMBOJBHBIMH (DOpMAMH, NpPEICTaBICHUSA
3aKOHOMEPHOCTE M 3aBUCUMOCTEH B BHJE pPaBEHCTB U HEPAaBEHCTB. Ajredpa
npeiaraeT 3QpPeKTUBHbIE HHCTPYMEHTBI IJIS1 PELICHUS MPAKTUYECKUX U €CTECTBEHHO-
HAy4HBIX 3aJ1a4, HarJsAHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK S13bIKA HAYKHU.

CopepxarenpHo-MeTOMYecKass JMHUSA  «DPYHKIMM W rpaduKkh»  TECHO
neperjieTaeTcs ¢ ApyIrMMH JIMHUSAMH Kypca, MOCKOJIBKY B KaKOM-TO CMbICIE 3aJaéT
MOCJIEIOBATEIbHOCTh M3YYEHHsS] MaTepuayia. V3ydeHHe CTeNeHHOW, IMOKa3aTelbHOM,
Jorapu()MUUECKO M TPUTOHOMETPUYECKUX (YHKLIMMA, MX CBOHUCTB M TIpaUKOB,
WCIIONIb30BaHNEe (PYHKIMHA Ui pElIeHUs 3aJad M3 JPYTHuX Y4YeOHBIX MPEIMETOB U
peabHOM KU3HU TECHO CBS3aHO KaK C MaTeMaTHYECKUM aHAIM30M, TaK U C PEIICHUEM
ypaBHeHHI u HepaBeHCTB. [Ipu 3ToM Oonblioe BHUMaHUE ynemseTcs: (OpMUPOBAHUIO
YMEHHs BBIpaXaTh (OpPMyIaMH 3aBHCHUMOCTH MEXIY pPa3IMYHBIMH BEIMYUHAMH,
WCCIIeIOBaTh TMOJYYCHHbIE (YHKIHMH, CTpPOUTh uX Tpaduku. Marepuan dToi
COJIep)KaTeIbHOM JIMHWM HAalleJIeH Ha pPa3BUTHE YMEHHH M HABBIKOB, MO3BOJISIOIIUX
BBIpaXKaTh 3aBUCUMOCTU MEXIYy BEJIMYMHAMU B Pa3IU4HON (QopMme: aHaIUTHUUYECKOH,
rpaduueckoii u cioBecHor. Ero n3yuenue crnocoOCTBYeT Pa3BUTHIO aJTOPUTMUYECKOTO
MBIIICHHS], CTIOCOOHOCTU K 000OIEHUIO M KOHKPETU3aLlUH, UCTIOIb30BaHUIO aHAJIOTUH.

CopepxarenbHast JsuHUA «Hauana MaTeMaTHUeCKOro aHalM3a» IMO3BOJISET
CYLIECTBEHHO pacCIIMpPUTh KPYr Kak MaTeMaTHUYeCKUX, TaK M NPUKIATHBIX 3aj]ad,
JAOCTYMHBIX OO0YYarOMIMMCs, Y KOTOPBIX TMOSIBISAETCS BO3MOXHOCTH HCCIEIOBaTh H
CTpOUTH TpapuKu (YHKIUH, ONpEenesITh UX HAauOONbIINE M HAMMEHBIINE 3HAYCHUS,
BBIUUCTATh TUIOMAT GUTYp U OOBEMBI TeN, HAXOAUTh CKOPOCTH M YCKOPEHUS
nporieccoB. JlaHHas coaepkaTenbHAass JMHHUS OTKPHIBAET HOBBIE BO3MOXKHOCTH
MOCTPOCHUS MAaTEMATHUECKUX MOJIEICH peabHbIX CUTYaIli, HAXOKACHHUS HaUTyqIIIero
pelieHrsT B TPHUKIAAHBIX, B TOM YHCJIE COIUATHHO-DKOHOMHUYECKHX, 3aJadax.
3HaKOMCTBO C OCHOBaMHM MAaTEMaTHYECKOTO aHajiu3a CHOCOOCTBYET pPa3BUTHIO
abcTpakTHOTO, (POPMATHHO-TIOTUYECKOTO U KPEATUBHOTO MBIILICHUS, (HOPMHUPOBAHUIO
YMEHHI pacrno3HaBaTh MPOSBICHUS 3aKOHOB MAaTeMaTUKH B HayKe, TEXHHUKE H
uckycctBe. OOyuaronuecs: y3HaloT O BBIAAIOIIMXCS Pe3ybTaTax, MOJYyYEHHBIX B XOJ€
pa3BUTHSI MAaTEMATUKHU KaK HAyKH, U UX aBTOPaX.

CopepxarenpHo-MeTOIMYeCKass JMHUS «MHOXecTBa M JIOTMKa» B OCHOBHOM
MOCBSIIIIEHa  3JIEMEHTaM TEOpHUH MHOKECTB. TeopeTuko-MHOKECTBEHHBIE



IPEICTABIICHNs IPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTeMaTUKA W IIPEIJIararor
HauOosiee YHHUBEPCAIbHBIN SI3bIK, OOBEIUHSIOUIMM BCE pas3Aeiabl MaTEMaTHUKU U €€
IPWIOKEHUM, OHU CBSI3BIBAIOT Pa3HbIE MATEMATHUYECKUE JUCLUIUIMHBI B €IMHOE ILIEJIOE.
IloaToMy BaXHO JaTb  BO3MOXKHOCTb  IIKOJIBHUKY  IIOHUMAaTb  TEOPETUKO-
MHO>KECTBEHHBIN SI3bIK COBPEMEHHON MaTEMAaTHUKHU U UCIIOJIb30BATh €ro0 JUIS BBIPAKCHHUS
CBOUX MBICIIEH.

B kypce «AnreOpa u Hayala MaTeMaTUYECKOrO aHAIN3a» MPUCYTCTBYIOT TAKXKE
OCHOBBl MAaTE€MAaTHYECKOT0 MOJEIUPOBAHUS, KOTOpPbIE NPHU3BAaHBI C(HOPMUPOBATH
HAaBBIKM NOCTPOEHUS MOJIENEH pealbHbIX CUTyalWid, UCCIEHOBAHUS 3TUX MOJEIEH C
MOMOUIBIO ammapaTta aireOpbl M MaTeMaTHYeCKOro aHalu3a M WHTEpPIpeTaluu
MOJIyYEHHBIX pe3ynbTaToB. Takue 3amaHusl BIUIETEHbl B KaXKIbll U3 pa3/iesioB
MIPOrpamMMbl, MOCKOJBKY BECh MaTepuaj Kypca IIMPOKO HCIOIb3YETCS ISl PELICHUS
NpPUKIAAHBIX 3adad. llpu pelleHnHn peanbHbIX NPAKTUYECKUX 3a4ad  ydalluecs
Pa3BUBAIOT HaOJI0JaTENbHOCTD, yMEHUe HaXOJUTh 3aKOHOMEPHOCTH,
abcTparupoBarbCs, HCIOJB30BaTh AHAJOTHMIO, 0000ImaTh M  KOHKPETU3UPOBATH
npobsieMy. JlesTenbHOCTh 10 (POPMHPOBAHUIO HABBIKOB PELICHMS MPUKIAIHBIX 3a7ad
OpraHmM3yercsi B IIpoLecce H3Y4YeHHMsT BCeX TeM Kypca «AnreOpa W Hayaia
MaTE€MaTHYECKOIO aHaIN3ay.

BaxkHocTh y4eOHOTO Kypca reoOMETpUU Ha YPOBHE CPEIHETO 00LIero o0pa3oBaHUs
oOyCIIOBJIEHa TMPAaKTHUYECKOH 3HAUMMOCTBIO METANpPEAMETHBIX U  IPEAMETHBIX
pe3ysbTaTOB  OOy4YEHHMs] TE€OMETPUM B  HANpPABICHUU JIMYHOCTHOTO  Pa3BUTHUS
oOyuaromuxcs, (GopmMupoBaHUs (YHKIIMOHATBHOM MaTEMaTHUECKOH TIPaMOTHOCTH,
U3YYEHUs JpPYTruX Y4YeOHbIX AMCHMIUIMH. Pa3zButrue y o0Oydaromuxcsi MpaBUIIbHBIX
MPEJCTaBICHUA O CYIIHOCTH W TPOUCXOXKIECHUH TEOMETPHUUECKHX alOCTpaKiuii,
COOTHOLICHUH PEAbHOTO M UACATBHOT0, XapakKTepe OTPaXCHUS MaTeMaTHYeCKOU
HAYKOW SIBJICHUW M TPOIIECCOB PEATBHOTO MHpPa, MECTE TEOMETPUHU B CHCTEME HayK U
PO MATEeMAaTHYECKOTO MOJICTMPOBAHUS B HAydYHOM TIO3HAHMM W B TPAKTHUKE
croco0CTBYeT (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS yUAIINXCA, a TAK)Ke KadecTB
MBINICHHS], HEOOXOIUMBIX JJISl aIallTallii B COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcst OMHUM U3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETO OOIIETo
oOpa3oBaHMsI, TaKk Kak O0O€CleYrMBaeT BO3MOKHOCTb H3YyUEHHS Kak JHUCUUIUIMH
€CTECTBEHHO-HAYYHON HAMpaBJIE€HHOCTH, TaK U TYMaHUTaAPHOM.

Jlornueckoe MbllUieHHE, (opMHUpyeMOoe TMpU H3YYEHHH OOy4YarolUMUCS
MNOHSTUWHBIX OCHOB I'€OMETPUU M MOCTPOCHHUU LEMOYKU JIOTUYECKUX YTBEPKICHHUH B
XOJI€ pElICHUs] T€OMETPUUYECKUX 3aJady, YMEHUE BBIIBUTATh U OMPOBEPIaTh TMIIOTE3bI
HEMOCPEACTBEHHO UCMOJB3YIOTCS MPH PELICHUH 33]a4 €CTECTBEHHO-HAYyUYHOTO UK, B
YaCTHOCTHU U3 Kypca (PU3UKH.

YMeHne OpUeHTUPOBATHCS B MPOCTPAHCTBE MTPAET CYMIECTBEHHYIO POJIb BO BCEX
001acTsAX AeATeNBbHOCTH yenoBeka. OpueHTanus 4eJoBeKa BO BpeMEHU U IPOCTPAHCTBE
— HEeo0X0JIUMOE YCIIOBUE €TI0 COLIMAIBHOTO OBITHA, (hOpMa OTPAKEHUS] OKPYKAIOIIETO
MHUpa,  YCJIOBHE  YyCIEIIHOTO  TO3HAHUS W  AKTUBHOTO  MPEoOpa3OBaHUS
aeiictButensHOoCcTH.  OmepupoBaHHe MPOCTPAHCTBEHHBIMH 00pa3aMu  OOBEIUHSET
pasHble BUIbl Y4eOHOH U TPyNOBOM JACSITENBHOCTH, SBIAETCA OJHUM U3
npo(hecCHOHAbHO Ba)XXKHBIX KAdyecTB, MOATOMY akTyajbHa 3ajgadya (OPMHUPOBAHUS Yy



oOy4Jaronuxcst MPOCTPAHCTBEHHOTO MBIIUICHUS KakK pPa3HOBUIHOCTH OOpa3HOTro
MBIIIJIEHUSI — CYHIECTBEHHOTO KOMIIOHEHTa B TMOATOTOBKE K MPAKTUYECKOM
JESTEIbHOCTH 110 MHOTHUM HaIIPaBJICHUSIM.

Llens ocBoeHus mporpammbl yueOHoro kypca «l'eomerpusi» Ha 6a30BOM ypOBHE
o0yueHus — 001Ieo0pa3oBaTeIbHOE U OOIIEKYJIbTYPHOE Pa3BUTHE OOYyYAIOIIUXCS Yepe3
oOecrieyeHne BO3MOXKHOCTH TMPUOOPETEHHS] M HCHOJB30BAHUS CUCTEMATHYECKUX
r€OMETPUUYECKUX 3HAHUM U JACHCTBUM, CHEHMU(PUYHBIX TE€OMETPUU, BO3MOXKHOCTU
YCIEUIHOTO TPOJOJDKEHUST OOpa3oBaHMsI IO CHEIHATBHOCTAM, HE CBS3aHHBIM C
MPUKJIATHBIM UCIIOJIb30BAHUEM T€OMETPHUU.

[IporpamMma o reomMeTpun Ha 6a30BOM ypOBHE MpeHA3HAYCHA I 00YJAIOIIUXCS
CpemHEll IIKOJbI, HE WCHBITHIBABIIMNX 3HAYUTENBHBIX 3aTPYAHCHUN Ha YPOBHE
OCHOBHOTO 0011er0o o0pa3oBanus. Takum oOpa3om, obydaroniuecs Ha 6a30BOM YPOBHE
JOJDKHBI OCBOUTH O0OIME MaTeMaTHYeCKHE YMEHUS, CBS3aHHBIE CO CHEeUU(PUKOM
r€OMETPUU U HEOOXOJIMMBIE JIJIsl ’KU3HU B COBpeMeHHOM obmiectBe. KpoMe 3Toro, oHu
UMEIOT BO3MOKHOCTh HM3yUUTh TE€OMETpHUIO0 Oosiee TIy0OKO, €ciu B JajbHEWIEM
BO3HUKHET HEOOXOJUMOCTh B TIE€OMETPUYECKHX 3HAHUAX B NPO(ecCHOHATBHOU
JESITEIbHOCTH.

JlocTukeHHe 1eId  OCBOEHHS  MpOrpamMMbl  OOECIIEUMBAETCS  PELICHUEM
COOTBETCTBYIOIIUX 3aaay. [IpuopuTeTHBIMU 3aayaMu OCBOEHMs Kypca «l'eomeTpumn»
Ha 6azoBoMm ypoBHe B 10—11 kitaccax siBAsitOTCS:
dbopMUpOBaHHE TPEACTABICHUS O TEOMETPUM KaK YacTH MHUPOBON KyJIbTypbl U
OCO3HaHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;
dbopMupOBaHHE TIPEACTABICHUS O MHOTOTPAaHHUKAX U Telax BpamleHUus Kak o
BOXHEHIINX MAaTEMAaTHYECKUX MOJIEISIX, MO3BOJISIONIUX OMHCHIBATh U U3y4aTh pa3HbIC
SBIICHUST OKPY>KAIOIIETO MUPA,
dbopMUpOBaHNE YMEHHS PACIO3HABATh HA UYEPTEKax, MOJETSIX W B peaJbHOM MHUPE
MHOTOTPAHHHUKH U TeJIa BpaIllEHUS;

OBJIAJICHME METOJaMU pELIEHUs 3aJad Ha T[OCTPOCHUS Ha H300paMeHHsIX
MIPOCTPAHCTBEHHBIX PUTYD;

(GbopMUpOBaHHE YMEHUSI ONEPUPOBATb OCHOBHBIMU IOHSATHUSIMH O MHOTOTPaHHHMKaxX U
TeJax BPAIEHUs U UX OCHOBHBIMHU CBONCTBAMU;

OBJIaJICHHE AJITOPUTMAMM PELICHHUs] OCHOBHBIX THUIOB 3aday; (pOpMHpPOBAHUE YMEHHUS
NPOBOAWTH  HECIIOKHBIE  JOKA3aTENbHBIE  PACCYXACHHA B  XOJI€  pEIICHUS
CTEpEOMETPUIECKHUX 33]a4 U 3371a4 C TPAKTHUIECKUM CO/ICPIKAHUEM;

pa3BUTHE  HWHTEJUIEKTYaJIbHBIX W  TBOPYECKHUX  CIIOCOOHOCTEH  OOydaroIIMXcs,
MO3HABATEIBHON aKTUBHOCTHU, UCCIIEAOBATEIHCKUX YMEHUH, KPUTUYHOCTH MBITIICHUS;
dbopmupoBanre (PyHKIIMOHAIBHON TPAMOTHOCTH, PEJIICBAHTHOW TE€OMETPUU: yMEHHE
pacro3HaBaTh NPOSBICHUS TEOMETPUUECKUX MOHITHIA, 00BEKTOB M 3aKOHOMEPHOCTEH B
pEAbHBIX J>KM3HEHHBIX CUTYallUAX M TPHU W3YYEHUU JPYTUX Yy4eOHBIX MPEIMETOB,
NPOSIBJICHUS] 3aBUCUMOCTEH M 3aKOHOMEpHOCTEH, (opMmynupoBaTh HUX Ha S3bIKE
reOMETpUM U  CO3[aBaTh T'€OMETPUYECKHE MOJENH, NPUMEHATh OCBOCHHBIN
TCOMETPUYECKUI  ammapaT JJis pPeIIeHUs MPaKTUKO-OPUECHTUPOBAHHBIX  3ajad,
MHTEPIPETUPOBATH U OLICHUBATH MOJYYECHHbIE PE3YJIbTaTHhI.

OTnUYUTEeNbHOM OCOOCHHOCTBIO MPOTPAMMBI  SBIISIETCS BKJIIOYEHHE B KypC
CTEpEOMETPUHU B Hayalle €ro M3y4yeHHs 3ajad, pelIaeMbIX Ha YpPOBHE HHTYUTHUBHOTO



NO3HAHMsI, M ONpeAENEHHbIM O0pa3soM OpraHM30BaHHAas paboTa HaJ HUMH, 4YTO
CIIOCOOCTBYIOT ~ Pa3BUTHIO  JIOTMUECKOIO M MPOCTPAHCTBEHHOTO  MBIIIJICHMS,
CTUMYJIMPYET NPOTEKaHWE HMHTYUTHBHBIX IPOLIECCOB, MOTHBHUPYET K JaJIbHEHIIEMY
U3yUYEHUIO MTPEeIMETA.

[Ipennourenue oTnaéTCs HAMMISIIHO-KOHCTPYKTUBHOMY METO/ly OOy4€HHUs, TO €CTh
TEOPETUYECKHE 3HaHMs HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb HPEIMETHO-
IIPAKTUYECKOM  JESATEIBbHOCTU. Pa3BUTHME NPOCTPAHCTBEHHBIX MPEICTABICHUN Y
YYAIIUXCS B KypC€ CTEPEOMETPHUM MPOBOJMTCS 3a CUET PEIICHMs 337a4 Ha CO3/IaHHE
IIPOCTPAHCTBEHHBIX O00pa3oB MW 3aJady Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
obOpazamu. Co3naHue oOpa3a MPOBOJUTCA C ONMOPOUM HA HArISAHOCTh, a ONEPUPOBAHUE
o0pa3oM — B YCIIOBUSX OTBIJICYEHHUS OT HArJsJHOCTH, MBICICHHOIO HM3MEHEHUS €ro
HCXOJTHOTO COJIEpKaHUSI.

OcHoBHBIE coaepkarenpHble JuHUKM Kypca «['eomerpum» B 10-11 kimaccax:
«MHororpanHukn», «lIpsMble W IUIOCKOCTH B IpPOCTpPAaHCTBE», «Tema BpaleHUs»,
«BekTopel M KOOpIMHATBI B NPOCTpaHCTBE». (DOPMHUPOBAHHME JIOTMYECKHX YMEHHUI
pacnpezienaeTcss He TOJIbKO MO COAEepKATeNbHbIM JIMHUSAM, HO U 110 rojilaM O0y4YeHHs Ha
YPOBHE CPEJHET0 00111ero 00pa3oBaHusl.

Copepxanne 00pa3oBaHMs, COOTBETCTBYIOLEE MPEAMETHBIM pe3yJbTaTam
OocBOoeHHUs palOouell  MporpaMMbl, paclpeneia€HHbIM IO rojaM  OOy4eHHs,
CTPYKTYPUPOBAHO TaKUM 00Opa3zoM, 4TOOBI OBJIAJIEHUE T€OMETPUUECKUMHU MOHATHIMHU U
HaBBIKAMHM OCYLIECTBISJIOCH TMOCJIEAOBATENIbBHO M MOCTYNATENbHO, C COOIIOAECHUEM
MPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAIHCH B OOIIYI0 CHUCTEMY
Tr€OMETPUYECKUX MPEACTABICHUN OOy4Yarommxcs, pacmupsis U yriayossas e€, oOpasys
MIPOYHBIE MHOKECTBEHHBIE CBS3U.

VYueOHubiit kypc «BepoATHOCTH M CTaTUCTHKa» ©0a30BOr0 YPOBHS SIBIISETCS
MPOJIOJDKEHUEM M PAa3BUTHEM OJHOMMEHHOIO Yy4yeOHOTO Kypca 0a30BOrO YpOBHS
ocHOBHOM mkodbl. Kypc mnpenHasHaueH s (GOpMHpPOBaHHA Yy OOydarouuxcs
CTATUCTUYECKON KyJIbTYpbl W TOHUMAHUSA pPOJIM TEOPUHM BEPOSTHOCTEH Kak
MaTeMaTUYeCKOro WHCTPYMEHTA JUIsl M3y4YeHUsS CIy4yalHbIX COOBITUH, BEIMYUH U
npoueccos. [Ipu n3ydenun kypca odoramaroTcss IpeCTaBICHUs yJaluxcs 0 METo1ax
UCCJIEIOBaHMs U3MEHUYMBOTO MHpA, pa3BUBAETCS MOHMMAHUE 3HAYMMOCTU M OOIIHOCTHU
MaTeMaTHYeCKUX METOJOB II03HAHMS KaK HEOThEMJIEMOM YacTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0 MUPOBO33PEHHS.

ConepxaHue Kypca HalpaBIeHO Ha 3aKPEIUICHHE 3HAHUM, IMOJYyYEHHBIX MpH
W3y4YEHUH Kypca OCHOBHOM WIKOJIBI M HAa PAa3BUTHUE MPEACTABICHUNA O CIIyYaWHbIX
BEJIMUMHAX M B3aUMOCBSI3SIX MEXIY HHUMH Ha BaXXHBIX MpPHUMEpPaxX, CHOXKEThI KOTOPHIX
MMOYEPIHYTHI U3 OKPYKAKOLIETO0 MUPA.

B cooTBeTrcTBUM C YyKa3aHHBIMM IEJISIMH B CTPYKType Y4yeOHOro Kypca
«BepodATHOCTh M CTaTUCTHKa» CpeAHEHl IIKOJbl Ha 0a30BOM YpPOBHE BbIJICIICHBI
CIeNyIOLME OCHOBHBIE cojepxaTeiabHble JHuHMM: «CnydaiiHble CcOOBITUS U
BEPOSTHOCTHY, «CilyyaliHble BEJIMUYMHBI U 3aKOH OOJIBIINX YUCEID.



BaxxHyto 4acTh Kypca 3aHMMaeT W3y4E€HHE I€OMETPUYECKOr0 M OMHOMHAIBLHOTO
pacrpeneieHuii ¥ 3HAKOMCTBO C MX HEMPEPhIBHBIMHU aHAJIOraMHd — IOKa3aTeIbHBIM H
HOPMaJIbHBIM PaCpeICICHUSIMHU.

Conepxanne muHUN «CllydaiiHbIe COOBITHSI U BEPOSTHOCTHY CIYKUT OCHOBOM JIJIst
(dbopMHUpOBaHHS TPEACTABICHUN O paclpeeiCHUN BEPOSITHOCTEH MEXIy 3HAYCHHUSIMU
ClydailHBIX BEJIMYHWH, a TAaK)Ke 3Ta JIMHUS HeoOX0oruMa Kak 0a3a JUIis U3yueHHUs 3aKOHA
OoJBIIMX YuCceN — PYHAAMEHTAILHOTO 3aKOHA, JICUCTBYIOMIETO B MPUPOJE U OOIIECTBE
U HMCIOIIEro MareMaThueckyr Qopmanm3anmio. CaM 3aKOH OOJNBIINX YHCENT
npeniaraeTcsi B O3HAKOMHUTEIBHOH (OpME ¢ MHUHUMAIBHBIM  HCIIOJIB30BAaHHEM
MaTeMaTHu4ecKkoro (opmanmsma.

Tewmbl, CBsI3aHHBIC C HEMPEPHIBHBIMH CIYYaWHBIMUA BEJIMYWHAMH, AKIICHTHPYIOT
BHUMaHHUE INKOJHHUKOB HA ONMHMCAHWW W M3yYEHUHW CIyYalHBIX SBJICHHHA C TIOMOIIBIO
HenpepbsIBHBIX  (pyHKIMHA. OCHOBHOE BHHMAaHHC YICISICTCS IIOKA3aTeIbHOMY H
HOPMaJILHOMY  paclpeieiCHUsM, TIPU 3TOM TPEANOJIaraeTcsi O3HAKOMHUTEIBHOE
M3yYeHHE MaTepraia 0e3 JOKa3aTeIbCTB MPUMECHICMBIX (PaKTOB.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTAHE

B ydyeOHOM milaHe Ha W3y4yeHue Kypca anreOpbl M Hayajl MaTeMaTHYeCKOro aHajau3a Ha
0a30BOM ypoBHE OTBOAMUTCS 2 yaca B Hejento B 10 kimacce u 3 vaca B Hexenmo B 11
KJIacce, BCEro 3a JBa rojaa ooyuenusi — 170 gacos.

Ha n3ydenue reomerpun orBoauTcAa 2 4yaca B Heaemo B 10 kiacce u 1 yac B HeAemo B
11 knacce, Bcero 3a aBa roga o0ydenus - 102 yueOHbIX yaca.

Ha u3yuenue kypca «BepoSTHOCTh U CTaTUCTUKA» HA 0A30BOM YpOBHE OTBOJIUTCS | yac
B HEJIEJIIO B TEYCHHUE KAXKIOTO rojia 00y4yeHus, Bcero 68 ydeOHbIX 4acoB.

COIAEPKXAHUE YYEBHOI'O KYPCA

«AJITedpa M HAYAJIA MATEMATHYICCKOT0 AHAJN32)

10 KUIACC

Yucia 1 BbIYUCICHUSA

Paunonansupie uucia. OOBIKHOBEHHBIE M JIECATUYHBIE JIpOOM, MPOLIEHTHI,
OeCKOHEYHbIE MEepUOIUYEcKue TpoOu. AprudMeTHnyecKue oneparuu ¢ paluoHaIbHBIMU
YHUCJIaMH, TpeoOpa30BaHUs YUCIIOBBIX BhIpakeHUH. [Ipumenenue npodel U NpoUEHTOB
JUISL PELICHUS ITPUKIIAAHBIX 3a/1a4 U3 Pa3IMYHbIX OTPACIIEN 3HAHUW U pealbHOM KU3HU.

JenictBurenpHble  uyucia.  PanuMoHanbHbIE U HMppalMOHAIBHBIE  YUCIIA.
Apudmernueckre onepanuu ¢ ACUCTBUTENbHBIMM  yuciamu. [IpuOnmxEHHbie
BBIYMCIICHNUS, IPABUJIa OKPYTJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BIYMCICHNN.

Crenens ¢ nenbiM nokasarenaeMm. CrangaptHas gopma 3amucH AEMCTBUTEIHLHOTO
yucna. Vcnons3oBanue noaxoasmed (opMbl 3amUCH JEHCTBUTENBHBIX YHCEN Jis
pellIeHus MPaKTUYECKUX 3a7a4 U NPEICTaBICHUA JaHHBIX.



Apudmerrnueckuii KOpeHb HaTypaiabHOU cTerneHu. [{edcTBus ¢ apuMeTHIECKUMHU
KOPHSIMU HaTypaJIbHOW CTEIEHHU.

CuHyCc, KOCHMHYC W TaHI€HC YMCJIOBOIO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
aApKTAHT€HC YHCIIOBOI'O apTyMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOXKIECTBEHHbIE TPEOOPA30BaAHHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHbIE
TPUTOHOMETpHUECKHE (HOPMYIIHI.

VYpaBHeHue, KopeHb ypaBHeHUs. HepaBeHCTBO, pelieHue HepaBeHCTBA. MeTof
MHTEPBAJIOB.

Pemenne nensix 1 1poOHO-pALIMOHATIBHBIX YPABHEHUI U HEPABEHCTB.

Pemenne nppanoHaIbHBIX YPaBHEHUN U HEPABEHCTB.

Peuienne TpUroHOMETPUYECKUX YPAaBHEHUI.

IIpuMeHeHre ypaBHEHMI M HEPABEHCTB K PEIICHHI0 MAaTEMaTUYECKUX 3akad U
3a]1a4 U3 pazIM4HbIX 00JacTe HAyKU U peanbHOM KU3HHU.

DOyHKUUM U TpaduKku

Oynkius, cnocodsl 3aganus Gyukuuu. ['padux Gynknuu. BzaumHo oOparHbie
(GyHKLIMH.

OO0macth omnpeaeseHUss M MHOXKECTBO 3HaueHUd (yHkuuu. Hymm ¢dyHkumm.
[TpoMexyTKH 3HAKOTIOCTOSTHCTBA. YETHBIC M HEUETHBIC (DYHKIINH.

Crenennast GyHKIUS C HATypaJbHBIM M LIE€TBbIM MoOKa3zarereMm. EE cBoiicTBa u
rpaduk. CBoiicTBa v rpauK KOpHsS N-Oi CTEINEHHU.

TpuronomeTrpudeckasi OKpy>KHOCTb, OMIPEICTICHIE TPUTOHOMETPUUECKUX (PYHKITHIA
YHUCJIOBOIO apryMEHTA.

Havana MmareMmaTnyeckoro aHajiu3a

ITocimenoBaTeIbHOCTH, CIIOCOOBI 3aJaHHUs IIOC/IEAOBATEIbHOCTENH. MOHOTOHHEBIE
MOCJIEI0BAaTECILHOCTH.

Apudmernueckass ¥ reoMeTrpuueckas mporpeccun. beckoHeuHO yOBIBaroIas
reomerpudeckas mporpeccus. Cymma OeCKOHEYHO YOBIBAlOIEH TIeoMeTpUUYSCKOM
nporpeccur. @Dopmysia CIOXKHBIX MPOUEHTOB. McCnonb30BaHWE MPOTPECCUU IS
pEIICHUs PEeANIbHBIX 33]1a4 MPUKIAJHOTO XapaKTepa.

MHokecTBa M JIOTUKA

MHokecTBO, oOmepaluu Haja MHoXkecTBaMH. Jlumarpammbl  Oinepa—BenHa.
[IpyuMeHeHnEe TEOPETUKO-MHOKECTBEHHOIO amrmapara Uil OIMCAHUS PEalbHbIX
MIPOIIECCOB U SBJICHUH, TP PEIICHUH 3a]1a4 U3 IPYTUX YUEOHBIX MIPEAMETOB.

Onpenenenue, Teopema, ClIeICTBUE, JOKA3ATENbCTBO.

11 KUIACC

Yuciia ¥ BIYUCTICHUS
Harypansnsbie u nensie uyncia. [Ipu3Haku 1e1MMOCTH LEBIX YHUCEL.
CreneHs ¢ palMOHAIBHBIM TTOKa3zaTenaeM. CBOMCTBA CTEIICHM.



Jlorapudm uucna. JleciTuuHble U HATypajibHbIE JJOTapU(MBbI.

YpaBHeHUs U HEPABEHCTBA

[IpeoOpa3oBaHue BbIpaXEHU, COEPIKALUX JOTapUPMBI.

[IpeoOpa3oBaHue BBIpAKEHUH, COAEpXKAIIMX CTENEHH C  pallOHAIbHBIM
IIOKA3aTeJIEM.

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YpPaBHEHHS U HEPABEHCTBA.

JlorapudmMuyeckue ypaBHEHUS 1 HEPABEHCTBA.

Cucrembl JIMHEWHBIX ypaBHEHWU. PellleHnWe NpPUKIAIHBIX 3aJad C IOMOIIBIO
CUCTEMBI JJUHEUHBIX YPABHEHUN.

CucteMbl U COBOKYITHOCTH PAlIMOHAIIBHBIX YPABHEHUN U HEPABEHCTB.

[IpruMmeHenne ypaBHEHMM, CUCTEM W HEPABEHCTB K PEIICHUIO MATEMATHYECKUX
3a]1a4 U 3a]a4 U3 pa3iIMyuHbIX 00JacTel HayKH U PeaIbHOM JKU3HHU.

DOyHKUUM U TpaduKku

Oyukuus. Ilepuognueckue ¢yHkuuu. [IpomMexyTKM MOHOTOHHOCTH (DYHKLHUU.
Maxkcumymbl 1 MUHUMYMBI (pyHKIMU. Hanbombiiee 1 HanMeHblee 3Ha4eHUe PyHKIUU
Ha IIPOMEKYTKE.

Tpuronomerpuyeckue PyHKIIUU, KX CBOMCTBA U IPAPUKH.

[loka3zaTenbHas u jorapupmuueckas GyHKIHAU, UX CBOMCTBA U rpauKH.

Hcnonbs3zoBanne rpadukoB (QYHKIUI JUisl pPEHICHUS YpPaBHEHUHM M JIMHEWMHBIX
CUCTEM.

Ucnonb3oBanue rpadukoB (QyHKUMA 171 HUCCIEAOBaHUS MPOIECCOB U
3aBUCUMOCTEH, KOTOpbIE BO3HUKAIOT MpPU PEIICHUH 3aJad M3 JPYTUX Y4YEOHBIX
MPEAMETOB U PEANbHOU KU3HH.

Hauana MaTeMaTH4eCKOI0 aHAJIH3a

HenpepriBable GyHKIIMN. MeTOI MHTEPBAJIOB JIUIsl pELICHHsI HEPAaBEHCTB.

[TpousBoanas ¢pynkuuu. ['eomerpudeckuii u GU3NIECKUN CMBICT TPOU3BOIHOM.

[IpousBoaHbie dMeMeHTApHBIX GYHKIUNA. DOpMYIIbl HAXOXKIECHUS MPOU3BOTHOM
CYMMBI, IPOU3BEACHUS U YACTHOTO (QYHKIIHIA.

[IpuMeHeHre NPOU3BOJHON K UCCIENOBaHUIO (YHKIMI Ha MOHOTOHHOCTh U
skcTpeMyMmbl. HaxosksieHne HaumOoJIbIIEro M HAaWMEHBILIEro 3HA4YeHHs (PYHKIUU Ha
OTpE3KE.

[IpumeHeHne NOpPOWU3BOAHOM [ HAXOXKICHHS HAWIYYIIETrO pEIICHHUS B
NPUKIAAHBIX 3a/Ja4yax, s ONpeleseHusi CKOPOCTH Mpoliecca, 3aJaHHoro (popmyioi
WU TpadUuKoOM.

[TepBooOpaznas. Tabnuia nepBooOpa3HBIX.

Wurerpan, ero reoMeTpudeckuii 1 PU3NYECKUA CMBICI. BhrumcieHne mHTErpaia
o ¢popmyne HeroTrona—Jleitbnuna.

I'EOMETPUA

10 KJIACC



IIpsiMble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TOHATHS CTEPEOMETpUU. Touka, mpsiMasi, MIOCKOCTb, MPOCTPAHCTBO.
[ToHsiTHE 00 AKCMOMATUYECKOM MTOCTPOEHUU CTEPEOMETPHUH: aKCUOMBI CTEPEOMETPHUH U
CJIEACTBUS U3 HUX.

B3zaumMHOe pacnosiokeHue IPAMBIX B [POCTPAHCTBE:  IIEPECEKAIOLIUECH,
NapaJuleIbHbIE U CKPEIIUBAIOIIKECS MpsAMbIE. [lapauieIbHOCTD MPAMBIX U IIJIOCKOCTEN
B IIPOCTPAHCTBE: IApaJUICIbHbIC MPSIMbIE B MPOCTPAHCTBE; IMAPALICIBHOCTh TPEX
IPSMBIX; MMAPAUICIIBHOCTh IPSMOM U INIOCKOCTU. YIUIBI € COHAIIPABICHHBIMHU
CTOPOHAaMHM; Yrojl MEXAYy MPsIMBIMU B IPOCTpaHCTBE. [lapasuienbHOCTH MIIOCKOCTEM:
NapajulejbHble IUIOCKOCTH; CBOMCTBA IIapajUIeIbHBIX ILIOCKOCcTeW. IIpocreiimue
MPOCTPAHCTBEHHbIE (UTYyphl Ha IUIOCKOCTH: TETpadap, KyO, mapauienenunen;
MMOCTPOCHHUE CEYCHHUI.

[leprieHIUKYISIPHOCTh NPSIMOM M IUIOCKOCTH: TEPIEHAUKYJISIPHBIE IPSAMBIE B
IIPOCTPAHCTBE, NMPSAMBIE MAPAILICIBHBIE U MEPIECHINKYISIPHBIE K IIJIOCKOCTH, MPU3HAK
MIEPIICHIUKYJIIPHOCTA MPSIMOM M IUIOCKOCTH, TEOpPEMA O IPSAMOMN IMEPIECHIUKYIISIPHOU
IJIOCKOCTH. YTJbI B MMPOCTPAHCTBE: YroJd MEXIy NPSAMON M IUIOCKOCTBIO; IBYTPAHHBIN
YTOJI, TMHEWHBIA yroJl ABYIPAHHOTO yria. [leprneHauKyinsip U HaKJIOHHBIE: PACCTOSHUE
OT TOYKHU JO IUIOCKOCTH, PACCTOSTHUE OT MPSAMOM 10 MIOCKOCTH, MPOEKIMs (PUryphl Ha
IJIOCKOCTh. IlepneHauKyIIpHOCTh IIJIOCKOCTEN: NPHU3HAK MNEPHEHAUKYIAPHOCTH IBYX
IIoCKOCcTeU. TeopeMa o TPEX MEepHEHINKYJIIApax.

MHoOrorpaHHuKH

IloHATHE MHOIOrpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOI'OTPAHHMKA, BBIIYKJIBIE U
HEBBIIIYKJIBIE MHOIOIDAHHUKH;, pa3BEpTKa MHoOrorpaHHuka. Ilpusma: n-yroapHas
NpU3Ma; TPaHU M OCHOBAHUS MPU3MBI, NpsMas M HAKJIOHHAs NPHU3MBbI; OOKOBas U
ITOJIHAs TOBEPXHOCTH Npu3Mebl. [lapannenenunesn, npsAMOYTOJIbHBIN MMApAIJIENEIUIIE] U
ero cpoucrBa. Ilmpammpma: N-yronpHas nupamMuja, TpaHd U OCHOBAaHHWE IMPAMHUJIBI;
OOKOBasi M MOJHAs MOBEPXHOCTh MUPaMUbl; MPABWIbHAS W yCEUYEHHAs MHUpPaAMUJA.
OJeMEHThl TNpU3Mbl W nUpaMuiabl. [IpaBuiabHBIE  MHOTOrpaHHUKH: TIOHSTHE
MIPABWJIBHOTO MHOTOIPDAHHUKA; MpaBWbHAsA IIpU3Ma M TMpaBWIbHAsA NUPaAMUJA;
MpaBUJIbHAsL TPEYroJibHASI MUPAMKIAa U MPAaBWIbHBINA TeTpa’ip; KyO. IIpencraBnenue o
IIPaBUJIBHBIX MHOTOTPAaHHUKAX: OKTa’Ap, JoAeKa’Ap W mkocasap. CeueHus npusmsl U
[TAPAMUJIBI.

CummeTpust B INPOCTPAHCTBE: CUMMETPUS OTHOCHTENIBHO TOYKH, IPSIMOI,
IJIOCKOCTH. ODJIEMEHTBHl CHMMETPUU B NHUPAMMIAX, NApAJIENICNHIENAX, NPABUIBHBIX
MHOT'OTPaHHHKAX.

Boruncnenue 3rneMeHTOB MHOTOTPaHHHMKOB: pEOpa, nuaroHaiu, yriel. [lmomans
OOKOBOI MOBEPXHOCTH U MOJTHOW MOBEPXHOCTH MPSIMOM MPHU3MBI, TUIOLIAAb OCHOBaHUIA,
TeopeMa 0 OOKOBOI MOBEPXHOCTHU MPSMOU Mpu3MbI. [10111a1b 60KOBOM MOBEPXHOCTH U
IIOBEPXHOCTU IMPABUIBHOW NUPaMHUIbI, TEOpEMa O IUIOLIAAA YCEUYEHHOW NUPaAMUIBI.
[Tonsatue 06 06bEMe. OOBEM TUPAMUJIBI, TPU3MBL.

[Tonobnsie Tena B npocTtpaHcTBe. COOTHOLIGHHS MEXAY  IUIOMIAISIMHU
MOBEPXHOCTEHN, 00bEMaMU TTOAOOHBIX TEI.

11 KUIACC



TeJia BpaleHus

Hunuuapuyueckass MOBEPXHOCTb, OOpa3yrolIUe IMIMHAPUYECKON NOBEPXHOCTH,
OCh IWJIMHAPUYECKON MoBepxHOcTU. Lunuuap: ocHoBaHHS W OOKOBas MOBEPXHOCTD,
oOpasyrollas U 0Ch; TUIOHIaAb OOKOBOM U TIOJHOM MOBEPXHOCTH.

Konnueckass mnoBepXHOCTh, 0OOpa3ylolue KOHUYECKOW IMOBEPXHOCTH, OCh U
BepIIMHA KOHMYECKOW moBepxHocTH. KOoHyc: ocHOBaHME M BepIIMHA, 00pa3yromas u
OCb; TJIOLIalb OOKOBOHM M TOJIHOM MOBEPXHOCTU. YCEUEHHBIA KOHYC: oOpasyrolue u
BBICOTA; OCHOBAHUS 1 OOKOBAsi TOBEPXHOCTD.

Chepa u map: HEHTp, paaWyc, AWAMETP; IUIONMIAIb IMOBEPXHOCTH C(HEpPHI.
B3aumHoe pacrnonokeHne cdepbl M IUIOCKOCTH; KacaTellbHas TMIIOCKOCTh K cdepe;
IJI0MAEL CHEpHI.

N306paxxeHne Ten BpalleHus Ha MII0CKOCTH. Pa3BépTka numuHapa 1 KOHyca.

KoMOuHanmu Tten BpalleHUsSs U MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMHCAHHBIN
okoJ10 cdepsl; cepa, BliMCaHHAsE B MHOTOTPAHHUK, UJTH TEJIO BPAIllCHHUS.

[Tonsatue 06 oOvéMe. OcHOBHBIE CBOWMCTBA 00BEMOB Tell. Teopema 00 oObéMe
IPSIMOYTOJIBHOTO Napajulesenunena u cieAcTBus u3 He€. O0bEM LMIMHApA, KOHYcA.
O0bEM 1m1apa u miomanb cepsl.

[lonobubie Tema B  mpocTpaHcTBe. COOTHOIIEHHMS MEXKIAY —IUIOIIAISIMU
MOBEPXHOCTEH, 00bEMaMHU MOTOOHBIX TEN.

Ceuenns nunuHapa (MapajuieNbHO W TMEPHEHAMKYISIPHO OCH), CEYCHHS KOHYcCa
(mapanenbHOE OCHOBAHUIO U MPOXO/ISIIEE Yepe3 BEPIIMHY ), CEUCHUS I1apa.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miockoctd U B mpocTpaHCTBE. CIIOKEHHE M BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4YMCiO0. PasiokeHue BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopam. [IpaBmiio mapamnenenunena. Pemenne 3anay, CBA3aHHBIX C NMPUMEHEHUEM
IpaBuJl AeUCTBUM C BekTopaMu. [IpssMoyrosibHas cucteMa KOOpJAUHAT B IIPOCTPAHCTBE.
Koopaunater Bekropa. [Ipocreiiimme 3aqaum B KOOpAUHATAX. YTOJ MEXKIY BEKTOPAMMU.
CkansipHoe TPOM3BEICHUE BEKTOPOB. BpluKclieHHE YriaoB MEXIYy MOPSIMBIMA U
ILIOCKOCTSAMHU. KOOpAMHATHO-BEKTOPHBIA METO/I IIPU PELIEHUH T€OMETPUUECKUX 3a1a4.

BEPOATHOCTDb U CTATUCTHUKA

10 KUIACC

[IpeacraBnenre JaHHBIX C TOMOIIbl0 Tabmuin U guarpamm. Cpennee
apudpMeTnIecKoe, MeInana, HanOoJIbIlIee U HAMMEHbIIIee 3HAUCHHUSI, pa3Max, JUCTIEPCHS
Y CTaHJIApTHOE OTKJIOHEHUE YUCIOBBIX HAOOPOB.

Cny4aitHble SKCHEPUMEHTHI (OMBITHI) U ClIydallHbIE COOBITHS. DJIEeMEHTapHbBIC
coObITUsl (UCXOAbl). BeposATHOCTH chydailHOTO coObITUS. biM30ocTh YacToThl U
BEPOSATHOCTU COOBITHI. CiydallHble OMBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU
cOoOBITUSIMU. BEposITHOCTH COOBITHII B OMBITaX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMU.

Omneparuu Hajx COOBITUSIMU: TIEpECEUCHHE, OObEIUHEHUE, MPOTHUBOIOJIOKHBIC
coObITus. J[uarpammer Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTEH.



YcnoBHass BEPOSTHOCTb. YMHOXXEHUE BEPOSATHOCTEW. JlepeBO Ciy4yaliHOTO
sKcriepuMenTa. @opMyiia MoiaHou BeposiTHOCTH. HezaBucrumMbie COOBITHS.

KomOunaropaoe mnpaBuio ymHoxkeHus. [lepectaHoBku u dakrtopuan. Ywucio
couetanuii. Tpeyronpuuk Ilackans. ®opmyna 6mHoma HeroToHa.

bunapnbIii ciyuyaliHbId ONBIT (WCIIBITAaHWE), yCIeX W Heyaada. HeszaBucumbie
ucnbiTanusg. Cepusi HE3aBUCUMBIX HUCHBITaHWM 10 mepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCIIBITAHUN bepHyIn.

Cny4aiiHas BEJINYMHA. Pacnpenenenue BEPOSATHOCTEM. Juarpamma
pactipenenenusa. llpumepsl pacnpeneneHuii, B TOM 4YHUCJIE, T'E€OMETPUYECKOE H
OMHOMUAIBHOE.
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HucnoBble XapaKTEPUCTUKU CIIyYaWHBIX BEJIWYHMH: MATEMATUYECKOE OKUJAHHE,
JIUCTEPCUS W CTAaHAAPTHOE OTKIOHEHUWE. [IpuMepbl NMpUMEHEHUST MaTEMATHYECKOTO
OXXMJAHHS, B TOM YHCJIE B 33Ja4aX W3 NOBCEIHEBHOW XM3HH. MaTeMaTuyeckoe
OXHjJaHue OWHApHOM clydailHOM BeIWYMHBI. MaTemMaTHyecKoe OXHUJAHUE CYMMBbI
CIIy4YallHBIX BEJIMYMH. MaTeMaTUYECKOE OXKUJAHUE W HUCIEPCHUS TE€OMETPUYECKOTO U
OMHOMUAJILHOTO paclpe/eICHUN.

3akoH OOJBIIMX YKCENl U €ro Pojib B HayKe, Ipupoje U obmectBe. BriOopouHbIii
METOJI UCCIIEOBAHUM.

[Ipumepsl HENpepbIBHBIX CiaydyalHbIX BenuuuH. [loHstne o0 1UI0THOCTH
pacripeneneHus. 3aiadd, NPUBOMSIINE K HOpMalIbHOMY pacrpeneneHuto. [lonarue o
HOPMAJIBHOM PacCIpeICIICHUMN.

IJTAHUPYEMBIE PE3YJIBTATDI

OcBoenne ydeOHOro mpeamera «MaremaTukay JIOKHO — 00eCTIeYMBAThH
JTOCTHKEHHWE Ha YPOBHE CpEIHEro oOIIero oOpa3oBaHUS CICAYIOMIUX JIMYHOCTHBIX,
METanpeIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB:

JIMYHOCTHBIE PE3YJBTATDBI

JIngHOCTHBIE  pe3ydbTaThl  OCBOSGHMS  IpOrpaMMbl  ydeOHOro  Ipeamera
«MaremaTukKa» XapakTepU3yrOTC:

['pax1anckoe BoCIIUTaHHE:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKOMN IMO3UIMK OOYYaromIerocss Kak aKTUBHOTO H
OTBETCTBEHHOTO YJICHA POCCHICKOTrO OOINECTBA, MPEACTABICHUEM O MaTeMAaTHYCCKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3TUIHBIX CTPYKTYD, SIBICHUH, MPOIEAYP TPAXKITAHCKOTO
oOmecTBa (BBIOOPHI, OMPOCHI U TIP.), YMEHUEM B3aWMOJIEHCTBOBATh C COIMAILHBIMU
WHCTUTYTaMH B COOTBETCTBHUH C UX (PYHKIMUSIMHU U Ha3HAYCHUEM.

[TaTpuoTnyeckoe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCUMCKON Tpa)KJaHCKOM HWIEHTUYHOCTH, YBaXKEHUS K
NPOLUIOMY M HACTOSIIIEMY POCCHUMCKOM MATEMAaTHUKH, LIEHHOCTHBIM OTHOUICHUEM K
JOCTUKECHUSAM POCCUUCKUX MATEMAaTUKOB M POCCUMCKOM MATEMATUYECKOM IIKOJIbI, K
WCIOJB30BAHUIO DJTUX JOCTHXKEHUW B JPYrMX HayKaxX, TEXHOJOTusX, cdepax
SKOHOMHUKH.



JlyXOBHO-HPABCTBEHHOT'O BOCIIUTAHMUSL:

OCO3HaHUEM YXOBHBIX IEHHOCTEH POCCUIMCKOT0 Hapona; chOPMHPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHHUSA, ATHUYECKOTO TIIOBEICHHUS, CBSI3aHHOTO C MPAKTHYECKUM
NPUMEHEHUEM JOCTHKEHUN HAYKU U JIEITENbHOCTHIO YYEHOIO; OCO3HAHUEM JIMYHOIO
BKJIaJla B TIOCTPOEHUE YCTOMYMBOTO OYIyIIEro.

DcTeTUYeCKOe BOCITUTAHUE:

ACTETUYCCKUM OTHOIICHHEM K MHpPY, BKIIOYAs OSCTETUKY MaTeMaTHYCCKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHU; BOCIIPUUMYUBOCTHIO K
MaTEeMaTUYECKUM acTIeKTaM Pa3IMIHBIX BUIOB HCKYCCTBA.

Dur3NYECKOE BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHUS MMPUMEHATh MaTEMaTUYECKUE 3HAHUS B MHTEpPECax
3I0pOBOTO U 0€30MacHOTO 00pa3a >KW3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0POBBIO  (3J0pPOBOE MHTAHHE, COATAHCUPOBAHHBIA PEXUM 3aHATUH M OTAbIXA,
peryisipHas ¢u3MuecKash aKTUBHOCTb); (DU3UYECKOTO COBEPILICHCTBOBAHUS, MpU
3aHATHUSX CIIOPTUBHO-03/I0POBUTEIILHOMN JAESITEIBHOCTHIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TpPYAy, OCO3HaHUEM IIEHHOCTU TPYAOJt0OUs; HHTEPECOM K
paznuyHbIM cepam npodhecCuOHATBHON NIeITeIbHOCTH, CB3aHHBIM C MaTEeMaTHUKON U
e MPUJIOKEHUSIMHU, YMEHHUEM COBEpIIATh OCO3HAHHBIM BhIOOP Oymymiel nmpodeccun u
peann30BBIBATh COOCTBEHHBIC JKM3HEHHBIC IIJIAHBI, TOTOBHOCTHIO M CIOCOOHOCTHIO K
MaTeMaTH4eCKOMy OOpa30OBaHHMIO W CaMOOOpPA30BAHHMIO HA MPOTSHKCHHWHM BCEH JKU3HM,
TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PEIICHUN MPAKTUYECKHUX 3a/1a4 MaTEeMaTHIECKON
HaIPaBJICHHOCTH.

DKOJOTUYECKOE BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO  DKOJIOTHYECKOW  KyJIbTYpPhl, TIOHUMAHWEM  BIUSHUS
COIMATBHO-DKOHOMHYECKUX TIPOIIECCOB HA COCTOSIHUEC NPHUPOJAHOW W  COIUATBLHOM
Cpelibl, OCO3HaHUEM TJI00aTBLHOTO XapakTepa IKOJIOTHYECKUX MPOoOJIeM; OpUEeHTAIMEH
Ha MPUMEHEHNE MaTeMaTHYEeCKUX 3HAHUU JIJISl PEIICHUsI 3a71a4 B 00JIaCTU OKPY KaroIiei
Cpenbl, TUIAHUPOBAHUSI TIOCTYNKOB W OIEHKM WX BO3MOXHBIX IOCIEACTBUN IS
OKPY’KarOIIEH CPEIbI.

[leHHOCTH HAYYHOTO TTO3HAHUS:

c(hOPMHUPOBAHHOCTHIO  MHPOBO33PEHHS, COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKW W OOIIECTBEHHOW MPAKTHKH, TOHUMAaHUEM MaTeMaTHYECKON
HayKHU Kak c(pepbl 4eTOBEYECKOMN ACATEIHPHOCTH, ITANIOB €€ Pa3BUTHS W 3HAYMMOCTH JIJIS
pa3BUTHS IMBWIN3AINNA, OBJAJACHUEM SI3bIKOM MaTEMaTHKH W MaTeMaTHYeCKOU
KyJIbTYpPOH KakK CpEJCTBOM ITO3HAHMS MUpPa; TOTOBHOCTHIO OCYIIECTBIIATH IPOSKTHYIO U
HCCJICIOBATEIbCKYIO ICITCIbHOCTh MHANBUYATBHO U B TPYIIIIC.

METANPEAMETHBIE PE3YJIbTATHI

MeranpeaMeTHbie pe3yJabTaThl OCBOCHHS MPOTpaMMbl  yu4eOHOTO TMpeameTa
«MaremaTka» XapakTepU3YIOTCS OBJIAJICHHEM YHUBEPCATHHBIMU HO3ZHABAMETbHBIMU
0elicCmBUsAMU, YHUBEPCALHBIMU KOMMYHUKAMUBHBIMU OellCEUsAMU, YHUBEPCATbHbIMU
Ppe2YIAMUBHbIMU 0eUCMBUAMU.

1) Vuueepcanvuvie noznasamenvmsle oeticmeus, obecneuusarom Gopmuposanue
0a308b1X KOZHUMUBHBIX NPOYECCO8 00Y4arWuxcs (0ceoeHue Mmemooos NO3HAHUS



OKpYIHCaAIOWe20 Mupa, npuMeHeHue J102U4ecKux, uccied08amenbCKux onepayutl, YMeHut
pabomams ¢ ungopmayueii).

ba3oBele nornueckue AeUCTBUS:
BBISIBIISITh M XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKU MATEMaTHYECKUX OOBEKTOB,
NOHATUHN, OTHOUIEHUN MEXIy MOHSATUAMH; (DOpMYyIHMpOBATh ONpEETCHUsl TMOHATUM;
yCTaHABJIMBATh CYIIECTBEHHBIN MpU3HAK KIacCU(pUKAIIMKU, OCHOBAHUA N7 0000IICHUS
Y CpaBHEHUS, KPUTEPHUH MMPOBOJIUMOTO aHAIN34;
BOCIIPUHUMATh, (POPMYIUPOBATH M MPEOOPA30BBIBATH CYXKICHUS: YTBEPAUTEIHHBIC U
OTpHUIIaTEIbHBIC, CIUHUIHBIC, YACTHBIC U O0IINE; YCIOBHEIE;
BBISIBIIATh MAaTEMaTUICCKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M TIPOTUBOpEUHsl B aKTax,
JTAHHBIX, HAOMIONEHUSX W YTBEPXKACHUIX, MpeiaraTh KPUTEPHUH ISl BBISBICHUS
3aKOHOMEPHOCTEN U MTPOTUBOPEUMH;
JIeNaTh BBIBOJBI C WCIOJIb30BAaHUEM 3aKOHOB JIOTHKH, JEAYKTHBHBIX W WHIYKTHBHBIX
YMO3aKJIIOUCHUN, YMO3aKIIOUECHUH 110 aHAJIOTHH;
MIPOBOJIUTH CAMOCTOSITENIBHO JIOKA3aTeNIbCTBA MAaTEMAaTHUYECKUX YTBEPKACHUHN (TpsIMbIe
U OT TPOTUBHOTO), BBHICTPAMBATh AapryMEHTAIMIO, NPUBOJUTH MPUMEPHl U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOIBI;
BBIOMPATh CIOCOO pelieHus: y4yeOHOM 3ajauu (CpaBHHUBATh HECKOJIBKO BapUaHTOB
pelieHus, BHIOMpaTh HauOoJee MOIXOAIINN ¢ YYETOM CaMOCTOSITEIbHO BBIJIEICHHBIX
KpUTEPHUEB).

ba3oBbie nccienoBaTeIbCKUE ACHCTBUS:
WCIIOJI30BaTh  BOTMPOCHI ~ KaK  HWCCIIENOBATCIbCKHM  WHCTPYMEHT  ITO3HAHWS,
(GbopMyIupOBaTh BOMPOCHI, (PUKCUPYIOIIKUE MPOTUBOPEUYUE, NPOOJIEMy, YCTaHABINBAThH
UCKOMOE€ W JaHHOe, (OPMHPOBATH THUIIOTE3y, APTyMEHTHUPOBATH CBOIO ITO3HIIHIO,
MHEHUE;
MPOBOJIUTH  CAMOCTOSITEIILHO CIUTAHMPOBAHHBINA OJKCIEPUMEHT, HWCCIICOBAaHUE 10
YCTAaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro O0ObeKTa, SBJICHUS, Ipoliecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEXIY 00bEKTaMu, SIBJICHUSIMU, TIPOIIECCAMU;
CaMOCTOSATENIbHO  (OpMyJIHpOBaTh 00O0OIIEHUST W  BBIBOABI MO  Pe3yJibTaTam
MPOBENEHHOTO HAOIIOIEHUS, UCCIEAOBaHUS, OIICHUBATH JOCTOBEPHOCTH IMOJYYCHHBIX
pPe3yJIbTaTOB, BBIBOJIOB M OO0OIICHUI;
MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHUE MPOIECCA, & TAKKE BBIIBUTATH MPETOJIOKCHUS
0 €r0 Pa3BUTHH B HOBBIX yCIIOBHUSX.

Paborta ¢ nundopmariuei:
BBISIBIIATH ACHUIINTH WH(DOpPMAIUH, MTaHHBIX, HEOOXOIUMBIX IS OTBETAa HA BOIMPOC U
JUTSI pEIICHUS 3a]1auH;
BBIOMpAaTh WH(OpPMAIMI0O W3 HWCTOYHHKOB PpA3JIMYHBIX THUIIOB, aHAJHU3UPOBAThH,
CHUCTEMATHU3UPOBATh U HHTEPIPETUPOBATh MH(POPMAIIMIO PA3JTMYHBIX BHJIOB U (HOPM
MIPEICTABIICHHS;
CTPYKTYpUpOBaTh HH(POpMAIIMIO, TPEACTaBIATh €€ B  pa3nuuHbIX  (popmax,
WJUTIOCTPUPOBATH TpapUIecK;
OIICHWBATh HAAEKHOCTh HWH(OpPMAIMKM TI0O CaMOCTOSITENBHO CHOPMYyITUPOBAHHBIM
KPUTEPUSIM.

2) Vuusepcanonvie = KOMMyHUKamueHnwle  Oelicmeus, obecneyusaiom
copmMUupo8aHHoOCmMb COYUATLHBIX HABLIKOE 00YUAIOUUXCAL.



OO0urenue:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYXJICHHSI B COOTBETCTBUU C YCJIOBHUSIMU U LEIISAMHU
oOllEHUs; SICHO, TOYHO, TPaMOTHO BbIpaXXaThb CBOI TOYKY 3pPEHUS B YCTHBIX U
MUCBMEHHBIX TEKCTaX, AaBaTh MOSICHEHUS MO XOJly peUIeHUs 3aJa4yl, KOMMEHTHUPOBATh
MOJIYYCHHBINA PE3YJIbTAT;

B XOJIe OOCYKJIEHHUS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY 00CYX AaeMOU TeMbI, MPOOIEMBI,
perraeMoi 3a7a4r, BRICKA3bIBATh MJICH, HAIICJICHHBIC HA TTOUCK PEIIECHUS; COITOCTABIISATh
CBOM CYXKJICHHSI C CYKJICHHSIMU JIPYTUX YUYaCTHUKOB JHAOra, OOHAPYKUBATh Pa3IuIHe
U CXOJICTBO TO3WIMI; B KOPPEKTHOW (opMe (GOpMyIHpOBaTh pa3HOTIACHS, CBOU
BO3PAKEHUS;

MIPEACTABIIATh PE3YNbTATHl PEIICHUS 3a/1a4H, SKCTICPUMEHTA, MUCCIICIOBAaHUS, TTPOCKTA;
CaMOCTOSITEIIbHO BBIOMPATh (OpMAT BBICTYIUICHHS C YYE€TOM 3aJad TMPE3CHTANH M
0COOEHHOCTEN ayJUTOPHUH.

CoTpyaHUYECTBO:

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON U MHAUBUIYAIBbHON paOOThI MIPU
perieHny yueOHbIX 3aj7a4; TPUHUMATh 1€ COBMECTHOM NEATEIbHOCTH, TUIAHUPOBAThH
OpraHU3allMi0 COBMECTHOM paboThl, pachpeneisTh BUIbI pabOT, J10rOBapuBaTHCH,
00CyX/1aTh MPOIIECC U Pe3yIbTaT pabOThl; 0000IIaTh MHEHUSI HECKOIBKUX JIFO/ICH;
y4acTBOBaTh B IPYIIOBHIX (opMax paboThl (00CYKIeHUs, OOMEH MHEHUM, «MO3TOBbIE
IITYPMBI» W HHBIC); BBITTOIHITH CBOIO YaCTh Pa0OTHl U KOOPAUHUPOBATH CBOM JICHUCTBUS
C IPYTMMH WICHAMH KOMAaH]IbI; OIICHUBATh KAYECTBO CBOETO BKJIAJia B OOIIUH TPOIYKT
0 KPUTEPUSIM, CPOPMYITUPOBAHHBIM YIACTHUKAMH B3aUMOJICHCTBU.

3) Vuusepcanvhvie pezynamuenwvle Oelicmsus, obecneyusaiom @opmuposarue
CMBICIIOBLIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranuzanus:

COCTABJISITh TUTAH, AJTOPUTM pEIICHHUS 3aJadd, BBIOMPATh CIOCOO PEIICHUS C
y4€TOM HMMEIOIINXCS PECYypCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ y4€TOM HOBOW MH(POPMAIIUH.

CaMOKOHTPOJIb:

BIIQJICTh HABBIKAMHU TO3HABAaTEIbHOM pedaeKcun Kak OCO3HAHMUS COBEPIIAEMbBIX
JEUCTBUA ¥ MBICIHMTENBHBIX TPOILIECCOB, HMX pe3yJabTaTOB; BIAJNETh CHOCOOaAMU
CaMOMPOBEPKHU, CAMOKOHTPOJIS TMpoIlecca M pe3yibTaTa pPEIICHUS MaTeMaTHYeCKOU
3a/1a4H;

MPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH TPH PEIICHUU 3a7a4d, BHOCUTH
KOPPEKTUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HANJICHHBIX
OIUOOK, BEIIBJICHHBIX TPYIHOCTECH;

OIICHMBATh COOTBETCTBHE pE3yJbTaTa IIEIU K YCIOBHSIM, OOBSICHATH TMPUYUHBI
JTOCTIKCHUST WM HEJOCTIKCHHSI PEe3yJbTaTOB JACATCIBHOCTH, HAXOJUTh OIIMHOKY,
JaBaTh OIICHKY PHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

OcBoenne yueOHOTO Kypca «Anrebpa M Havaida MaTeMaTHYECKOTO aHAIM3a» Ha
YpPOBHE CpeaHero oOmiero o60pa3oBaHMs JOKHO oOecnedYnBaTh JIOCTHIXKEHHE
CJIETYIOIIUX TPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:
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YucJia 1 BBIYUCJIEHUS

OnepupoBaTh  MOHATUSIMHU:  PANMOHAIBHOE W JICUCTBUTEIBHOE  YHUCIIO,
OOBIKHOBEHHASI M IECATUYHAS APOOH, MPOIICHTHI.

Breimonuare apudMeTrnueckre ornepanud ¢ pallMOHAIbHBIMU U JICHCTBUTEIIBHBIMU
YHUCJIAMH.

Beimonuare npuOakEHHBIC BBIUYMCICHUS, MCIOJIB3ys IIpaBUJia OKPYTJICHHS,
JeNaTh NPUKUAKY U OLIEHKY PE3yJIbTaTa BIYMCIICHUM.

OniepupoBaTh MOHATHAMU: CTEICHBb C IIEJIBIM ITOKa3aTejieM; CTaHaapTHas ¢Gopma
3allUCU  JICMCTBUTEIIBHOTO 4YHUCJIa, KOPEHb HATYpPaJbHOM CTENEHU; HCIO0JIb30BaTh
MOAXOSNIYI0 (OpMY 3alUCH JIEHCTBUTEIBHBIX YHCEN JJISl PEIICHHS MPaKTHUYECKUX
3a7a4 U MPEJCTABJICHUS JAHHBIX.

OnepupoBaTh MNOHSTUAMH: CHHYC, KOCMHYC M TAHTEHC MPOU3BOJILHOTO YIIIA;
HCIIOJB30BaTh 3alUCh IMPOU3BOJIBHOTO yrja 4Yepe3 OOpaTHbIE TPUTOHOMETPUUECKHUE
GyHKLIMH.

YpaBHeHMs U HEPABEHCTBA

OnepupoBarh MNOHATHAMM: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO; ILIEJIOE,
palMOHAIIBHOE, HMPPALMOHAIBHOE YPABHEHHWE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHHE;

BoinonHATe npeoOpazoBaHUs TPUTOHOMETPUYECKUX BBIPAXKEHUH U peElIaTh
TPUTOHOMETPUYECKHUE YPABHEHUS.

BoinonHATe 1mpeoOpa3oBaHUs LETBbIX, PALUUOHAIBHBIX U UPPALUOHAIBHBIX
BBIPQKEHUW W pPEIIaTh OCHOBHBIE THIIBI LEJBIX, PALMOHAIBHBIX M HPPALMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB.

[IprMeHATh ypaBHEHMS M HEPABEHCTBA I PELICHHUS MAaTEMAaTHYECKHUX 3a7ad U
3a/1a4y U3 pa3Iu4HbIX 00JacTel HAYKH U peaibHOM KU3HU.

MopenupoBaTh peajibHbIE CUTYallUd Ha SI3bIKE aJireOpbl, COCTABISATh BhIPAXKECHMUS,
YPaBHEHMS, HEPABEHCTBA IO YCJIOBHUIO 33Ja4, UCCIENOBATH IMOCTPOEHHBIE MOJAEIH C
MCIIOJIb30BAHUEM allapara ajreopsbl.

DOyHKUUM U Tpaduku

OnepupoBarh MOHATUAMU: (PYHKIUS, CHOCOOBI 3alaHus (PYHKIUMH, OOJACTh
OTpeJeIeHUs] 1 MHOXECTBO 3HAUYCHUN (PYHKIMH, TpapuK (PYyHKIIUH, B3AUMHO 0OpaTHBIE
GyHKIMH.

OnepupoBaTh MOHATHAMH: YETHOCTh W HEUYETHOCTh (PYHKUIMU, HYTU (GYHKIUH,
MIPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBath rpaduky GyHKIMM 715 pellieHrs YpaBHEHUH.

Crpouth M uyuTaTh TrpadUKu JIMHEWHOW (GYHKUMH, KBAJAPATUYHOU (DyHKIIUH,
CTETICHHOH (DYHKIIMH C TIEJIBIM TTOKa3aTelleM.

Hcnonb3oBath rpaguku GyHKIUNA 715 UCCIETOBAHUS MTPOIIECCOB U 3aBUCUMOCTEH
NP PEIIeHUH 3a7ad U3 APYTruX Y4eOHBIX MPEIMETOB W PEaTbHOW KU3HU; BHIPAXKAThH
(dbopMysiaMy 3aBUCUMOCTH MEXy BETUYUHAMHU.



Hayana mareMaTH4ecKOro aHajIu3a

OnepupoBaTh  NOHATUSIMU:  TIOCHEAOBATENILHOCTh,  apudmMeTHueckass u
reoMeTpUYeCcKas MPOrpeccui.

OnepupoBarh  MOHATUSMU:  OCCKOHEYHO  yObIBaloIlas  I'eOMeTpUYecKas
nporpeccusi, cyMmMa 0€CKOHEYHO YOBIBAIOIIEH reOMETPHUUECKON MPOTrpecCuu.

3anaBaTh NOCIEAOBATEILHOCTH PA3IMUYHBIMU CIIOCOOAMHU.

Hcnonbs30BaTh CBOMCTBAa NOCIEIOBATENBHOCTE W MPOrPECCUid ISl PEIICHUS
peanbHBIX 3324 NPUKIIATHOTO XapaKTepa.

MHoKecTBa M JIOTMKA

OnepupoBarh MOHATUSAMH: MHOKECTBO, OIEpallMU HaJ MHOKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIA anmapar ISl ONMCAaHUs PEATbHBIX
IIPOLIECCOB U SIBJICHUM, TPU PELIEHUU 33]1a4 U3 APYTHX yUYE€OHBIX IPEAMETOB.

OnepupoBath NOHATUAMHU: OIIPEACIICHNE, TEOPEMA, CIEICTBUE, TOKA3aTEIbCTBO.

11 KUIACC

Yucsia v BbIYMCTIEHUS

OnepupoBaTh MOHATUSMHU: HATypaJbHOE, IEJIOE YMCII0; HUCIIONh30BATh MPU3HAKH
JEMMMOCTH TIENBIX YHCEeTI, Pa3IOKCHHE YUCIIa Ha TPOCTHIC MHOXHUTEIH ISl PEIICHUS
3ajad.

OnepupoBaTh MOHATHEM: CTCTICHD C PAITMOHATBHBIM TTOKA3aTEIICM.

OnepupoBarh TOHATHUSAMHU: JIOTapu(dM dYHCIA, NECITHUYHBIE W HATypalbHbIC
Jorapu@Msl.

YpaBHeHUS U HEPABEHCTBA

[IpumMeHATh CBOWMCTBaA CTEMEHU sl MpeoOpa3oBaHMs BBIPAKEHUI; OMEpUPOBATh
MOHATUSAMU: IIOKA3aTEIbHOE YPaBHEHHWE W HEPABEHCTBO; PEIIATh OCHOBHBIE THIIBI
[IO0KA3aTEJIbHBIX YPABHEHUN U HEPABEHCTB.

BoinonHsATh  nmpeoOpa3oBaHMs  BBIPAXKEHWH,  COAEpX alMX  JorapugMsl;
OMepUpoOBaTh MOHATUSAMU: JOrapu(pMUUYECKOE YpaBHEHHE M HEpPAaBEHCTBO; pelaTh
OCHOBHBIE TUITBI JIOTAapU(MHUUECKUX YPAaBHEHUN U HEPABEHCTB.

HaxoauTe pemenus npocTenmmx TPUrOHOMETPUIECKUX HEPABEHCTB.

OneprpoBaTh MOHATHSAMHU: CHCTEMA JIMHEMHBIX YPaBHEHMM W €€ pelIeHue;
HCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JIJI PELIEHUS PAKTUYECKUX 3a4a4.

Haxonute pemieHuss npoOCTEHIIMX CHUCTEM M COBOKYITHOCTEM pallMOHAJIbHBIX
YPAaBHEHHI U HEPABEHCTB.

MopenvupoBaTh pealbHbIE CUTYallUd Ha SI3BIKE aJIreOpbl, COCTABIISATh BHIPAKCHMUS,
YPaBHEHMS, HEPABEHCTBA U CUCTEMBI 10 YCIOBHUIO 3aJ1a4l, UCCIIEN0BATH ITIOCTPOCHHBIE
MOJICIIU C UCTIOJIb30BAaHUEM arlapara ajreophl.

DYyHKIUHN U TPAPUKHU

OnepupoBatb TIOHSTUSIMMU: NepruoIuYecKas dbyHKIHA, IPOMEXKYTKHU
MOHOTOHHOCTH ()YHKIIUH, TOUKH IKCTpeMyMa (PYyHKIIMHM, HAMOOJbIlIee U HaUMEHBIIIEe
3Ha4YeHUs1 (PYHKIMM HA MPOMEKYTKE; MCIOJIb30BAaTh MX JJISl UCCIAEAOBaHUS (PYHKIIHH,
3a1aHHOM TpaduKOM.



OnepupoBarh NOHATUSMHU: TpadUKU MOKa3aTEIbHOM, JorapuPpMUYecKol u
TPUTOHOMETPUUECKUX (YHKIMM; H300pakaTb HMX Ha KOOPJAMHATHON IJIOCKOCTH U
MCIIOJIb30BATh JJIs PEIICHUS] YPABHEHUI U HEPABEHCTB.

N300pakath Ha KOOPAMHATHOW IJIOCKOCTH TpadUKu JHUHEHHBIX ypaBHEHHUH U
UCIIOJIb30BAaTh UX JUIsl PELICHUSI CUCTEMBI JINHEWHBIX YPaBHEHUN.

Ucnonb3oBatk rpaduku GyHKIMM 111 UCCIIEI0BAHUS TTPOLIECCOB M 3aBUCUMOCTEM
U3 IPYTUX YYEOHBIX JUCHUILIINH.

Hayaja MaTeMaTH4eCKOIo aHAJIM3a

OnepupoBaTh TOHATUAMH: HENpPEphIBHAs (DYyHKUIWSA; TPOU3BOAHAS (DYHKIUU;
UCIIOJIb30BaTh TEOMETPUUECKUA M (PU3UYECKUN CMBICI MPOU3BOIHON ISl PEIICHUS
3az1ay.

HaxomuTe mpou3BOIHBIE 3JIEMEHTApHBIX (YHKIWN, BBIYUCIATH MPOU3BOIAHBIC
CYMMBI, IPOU3BEACHHUSI, YACTHOTO (YHKITHII.

Hcnonp30BaTh MPOU3BOJHYIO NIl UCCIENOBAHUS (PYHKIMM Ha MOHOTOHHOCTH M
HKCTPEMYMBI, IPUMEHSTH PE3YJIbTAThl UCCIEIOBAHUS K IOCTPOEHUIO I'pauKOB.

Hcnonb30BaTh NPOU3BOAHYIO Ul HAxXOXKICHUSA HAWIY4YIIEro pEUICHUs B
IIPUKIIAJIHBIX, B TOM YHUCJIE COLMAIIBHO-DKOHOMUYECKHX, 3a/1a4ax.

OnepupoBaTb  NOHATUSMM:  NEpPBOOOpa3Has W MHTErpajg;  [OHUMATh
reOMETPUYECKUNA U (PU3NYECKUN CMBICI UHTErpaia.

Haxonuth mepBooOpa3HbIe 3JE€MEHTApHBIX (PYHKIUH; BBIYUCISATH WHTErpai IO
dhopmyne Hetotona—JleliOnuia.

Pemare npuknagHele 3agauv, B TOM YHCIE COLHAIBHO-DKOHOMHYECKOIO U
(r3MYECcKOro Xapakrepa, CpeJICTBAMH MAaTEMATHYECKOTO aHAJIN3A.

I'EOMETPUA

10 KUIACC

OnepupoBaTh NOHATUSIMU: TOUKA, NIPAMas, MIIOCKOCTb.

IIpyMeHSITh aKCHMOMBI CTEPEOMETPUUM M CIEJICTBUS W3 HHUX IIPpU PEIICHUU
reOMETPUYECKHUX 3aJ1ay.

OnepupoBaTh MOHATUSIMU: TAPAUICIBHOCTh U TEPHEHIUKYJISIPHOCTb MPSMBIX U
IIOCKOCTEH.

KnaccupunupoBaTh B3avMHOE paCMOIOKEHUE TMPSIMBIX UM IUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHATUSMH: JIBYTpaHHBINA yroJji, TpaHd JBYTPAHHOTO yrja, pedpo
JBYTPAHHOTO yTJia; JUHEUHBIA YroJl IBYTPaHHOTO YIJia; TpajlycHas Mepa JABYTPaHHOTO
yria.

OnepupoBaTh MOHSATUSIMU: MHOTOTPAaHHUK, BBINYKJIBIA W HEBBIMYKJIBINA
MHOTOTpaHHMK, 3JIEMEHThI MHOTOI'PaHHUKA, MPABUJILHBIM MHOTOTPAHHUK.

PacriosHaBaTh  OCHOBHBIE BHJbl MHOTOTPAaHHUKOB (MHUpaMuia; IpU3Ma,
IPSIMOYTOJIBHBIN Mapasuiesenumes, Kyo).



Knaccuduimpoarb MHOrOrpaHHUKH, BbIOMpas OCHOBaHUA Jisi KiacCU(pUKAIUU
(BBIMYKJIbIE ¥ HEBBIMYKJIblE MHOTOTPAaHHUKHU; MPABUIIbHBIE MHOTOTPAHHUKU; MIPSIMbIE U
HAKJIOHHBIE MTPU3MBbI, TAPAJIJICICTIUIIE]IbI).

OrneprpoBaTh NOHATUSAMHU: CEKYIIas INIOCKOCTh, CEUEHHE MHOTOIPAHHUKOB.

OOBICHATH TPUHITUIIBI TIOCTPOCHUS CEUEHUH, UCTIONB3YSl METO/ CIIEIOB.

CTpouTh CedyeHHs] MHOTOTPAHHUKOB METOIOM CIIEJIOB, BBINOIHATH (BBIHOCHBIE)
IUIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pemarp 3agaunm Ha HaXO0XKJIEHHE TC€OMETPUYECKUX BEIWYUH MO 00pas3laM HIu
aNropuT™MaM, IPUMEHSSI H3BECTHBIE AHAJIUTHYECKHUE METOJbl MpPHU  PEIICHUU
CTaHAAPTHBIX MATEMaTUYECKUX 3a/lad Ha BBIYMUCIECHUE PACCTOSHUM MEXIY ABYMs
TOYKaMH, OT TOYKH 1O HPSIMOM, OT TOUYKHU JI0 MJIOCKOCTH, MEXIY CKPEIIMBAIOIIMMUCS
MPSMBIMH.

Pemarp 3agaunM Ha HaAXO0XKJCHHE TCOMETPHUUECKHUX BEIMYMH MO 0O0pa3laM WU
aNrOpuTMaM, NPUMEHSAS MW3BECTHBIC AHAIIUTHUYECKUE METOJbl IIPU  PEUICHUU
CTaHAAPTHBIX  MAaTeMaTMYECKUX  3a4ad  Ha  BBIYUCICHHME  YIVIOB  MEXKIY
CKPELIMBAIOIIMMHUCS IPSIMBIMH, MEXAY NMPAMON M IJIOCKOCTBIO, MEXKIY IUIOCKOCTSAMH,
JBYTPAHHBIX YTJIOB.

Bbruncnate 00bEMBI M IUJIOMIAAM MOBEPXHOCTEH MHOTOIPAaHHUKOB (IIpHU3Ma,
NUpaMua) ¢ MPUMEHEHHEM (OpMYJI; BBIYUCIATH COOTHOUICHMS] MEXIY IUIOUIaJsIMU
MOBEPXHOCTEH, 00BEMaMU MTOJOOHBIX MHOTOIPAHHHUKOB.

OnepupoBath MOHATUAMH: CUMMETPHS B MPOCTPAHCTBE; LIEHTP, OCh U IUIOCKOCTh
CUMMETPHUH; UEHTP, OCh U MIIOCKOCTh CUMMETPUU (UTYPBI.

W3Bnekatp, npeoOpa3oBbIBATH W MHTEPHPETUPOBATH  MH(GOpPMAIUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, NPEACTABICHHYIO Ha 4YepTexkax U
PUCYHKaX.

[IpumeHsATh reomeTpuyeckre (akTbl A PEUICHUS CTEPEOMETPUUYECKUX 3ajad,
MIPEANOIATAIOIINX HECKOJIBKO IIAroB PELICHMS, €CJIU YCIOBHUS NPUMEHEHHs 3a/1aHbl B
saBHOU opme.

[IpumensaTy  mpocrevmme  NporpaMMHBIE  CpPEICTBA U DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEILIEHUH CTEPEOMETPUUYECKHX 3a]1a4.

[IpuBOoAUTE MpPHUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPHUPOJAE M KHU3HHU,
pacno3HaBaTh MPOSIBIEHUE 3aKOHOB FEOMETPUU B HCKYCCTBE.

[IpuMeHATh TONy4YEHHBbIE 3HAHUS Ha TMPAKTHKE: aHAJIU3UPOBATh peajbHbIE
CUTyallUM W TMPUMEHITh W3YYEHHbIE TMOHATUS B TMPOLECCE IOUCKA PEIICHUS
MaTeMaTu4ecku CHOPMYIUPOBAHHON MPOOJIEMbI, MOJEIUPOBATh PEaAIbHbIE CUTyalluu
Ha S3bIKE TE€OMETPHUM, HCCIEAOBaTh IOCTPOCHHBIE MOJEIM C HCIHOJb30BaHUEM
r€OMETPUYECKUX TOHSATUH W TEOopeM, ammaparta aireOpbl; pelarb MNpPaKTHYECKUe
3a/layu, CBA3aHHbIEC C HAXOXKICHUEM T€OMETPUUYECKUX BEJIMUKH.

11 KUIACC

OnepupoBarh MOHATUSIMH: ITWIMHAPUYECKAs IMOBEPXHOCTh, OOpa3yromme
AJTUHAPUYECKON TOBEPXHOCTH; IWIIMHJP; KOHWYECKas IMOBEPXHOCTh, OOpa3yrolue
KOHUYECKOW TTOBEPXHOCTH, KOHYC; cheprueckasi IOBEpPXHOCTh.

Pacno3naBath Tena BpaieHus (MUJIMHIP, KOHYC, cdepa U map).

OOBSACHATH CITIOCOOBI TTOJTYYEHUSI TEJT BPAILICHHUS.



KnaccuduimpoBats B3auMHOE pacnosiokeHue chephl U MI0CKOCTH.

OnepupoBaTh MOHATUSMU: ILIAPOBOM CErMEHT, OCHOBAaHHE CETMEHTA, BBICOTA
CEerMEHTa; IIAPOBOM CJOW, OCHOBAHME IIAPOBOr0 CJOS, BBICOTA IIAPOBOTO CJIOS;
IapOBOM CEKTOP.

Boruucisate 00bEMBI U IJIOMIAU TOBEPXHOCTEN TE BpalleHUsl, TEOMETPUUYECKUX
TEeJI C MPUMEHEHUEM (POPMYIL.

OnepupoBarh MOHATUSMU: MHOTOTPAHHUK, BIMCAHHBIA B CEepy U ONHCAHHBIN
okoJ10 cdepsr; cepa, BIIMCaHHAS B MHOTOTPAHHUK WUJTU TEJIO BPAIICHHS.

BBIUUCHATE COOTHOLICHHSI MEXIy IUIOMIAAsIMU TMOBEPXHOCTE H 00bEMamMu
MOAOOHBIX TE.

N306paxaTh u3yyaeMbie (PUTYpHI OT PYKU U C IPUMEHEHUEM MPOCTHIX YEPTEKHBIX
MHCTPYMEHTOB.

BoinmonHsATe (BBIHOCHBIC) IUIOCKHE YEPTEXKH M3 PHUCYHKOB MPOCTHIX OOBEMHBIX
¢buryp: BUIl CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BpalllCHHUS.

W3Bnekatb, UHTEPIPETHPOBaTH U  NPeoOpa3oBbIBaTh  HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (Urypax, NpPEJCTaBICHHYI0 Ha 4YepTexax Hu
pUCYHKaX.

OnepupoBath MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINonHATE JEUCTBUA CIIOKEHHS BEKTOPOB, BBIUMTAHUSA BEKTOPOB U YMHOXKEHMS
BEKTOpA Ha YKCIIO, OOBSICHATh, KAKUMU CBOMCTBAMU OHU 00JIaJatoT.

[IprMeHATh MpaBUIIO NTapajuIeIICIUIEAA.

OneprpoBaTh NOHATUSAMM: JEKAPTOBBI KOOPAWHATHI B IIPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPJIANHATHI BEKTOPA, YTOJI MEXKY BEKTOPAMH,
CKAJIPHOE MPOU3BEIAEHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE BEKTOPBI.

HaxomuTe cymMMy BEKTOpPOB M NPOW3BEICHHE BEKTOpPA HA YHUCIO, YIOJl MEXKIY
BEKTOpaMH,  CKaJspHOE  IPOU3BEACHUE, PACKIAAbIBATHL  BEKTOP IO  JIBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPABHEHUEM B JE€KaPTOBOW CHCTEME KOOPAMHAT.

[IpumensTh reomerpuueckue (axkThl Uil PEHICHUsS CTEPEOMETPUYECKUX 3ajad,
IIPEAIONIATAIOIIUX HECKOJIBKO I1aroB PELICHUs, €CIU YCIOBHs NPUMEHEHUS 3a/1aHbl B
saBHOU popme.

Pemwars mnpocreline reoMeTpuyYecKHe 3aJadyd Ha IIPUMEHEHUE BEKTOPHO-
KOOPAMHATHOT'O METO/IA.

Pemars 3amaun Ha AOKA3aTENBCTBO MATEMATUYECKUX OTHOLICHUM M HAXOXKICHUE
F€OMETPUYECKUX BEIMYMH MO o0pa3uaM WIH ajJropuTMaM, NPUMEHSISI HW3BECTHBIE
METO/bI IPH PEIICHUH CTAaHAAPTHBIX MAaTEMAaTUYECKHUX 3a/a4.

IIpumenaTs  mpocremme  NporpaMMHbBIE  CpeIcTBA U DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOoaNUTH mpHUMEPBI MAaTEMATUYECKUX 3aKOHOMEPHOCTEN B MPUPOAE U KU3HH,
pacrio3HaBaTh NPOSBICHUE 3aKOHOB T€OMETPUM B UCKYCCTBE.

[IpuMeHATh TONy4YEHHBbIE 3HAHUS Ha MPAKTHKE: aHAJIU3UPOBATh pEaJbHBIE
CUTyalluh W TPUMEHATb W3yYECHHBIE IIOHATUS B IPOLIECCE IIOUCKA PELICHUS
MaTeMaTHYeCKU CPOPMYIUPOBAHHONW MPOOIEMbl, MOJEIUPOBATh PEATbHBIE CUTYaIHH
Ha A3bIKE TIE€OMETPUH, HCCIEN0BATh IIOCTPOCHHBIE MOJEIN C HCIIOJIb30BAaHUEM



IreOMCTPHUICCKUX MOHSITHH U TCOpEM, allapara anre6pbl; peuiatb MNPaAKTHUYCCKHUC
3aJlauy, CBA3AHHBIC C HAXOXKIACHUEM I'COMCTPUUCCKUX BCIINYNH.

BEPOATHOCTDb U CTATUCTHUKA

10 KJIACC

YutaTh ¥ CTPOUTH TAOTUIBI U TUATPAMMBI.

OnepupoBarh MOHATUSIMH: CpellHee apupMeThuyecKoe, MeauaHa, HauOoJblIee,
HAaVMEHbBIIEE 3HAYCHUE, pa3Max MAacCHBA YUCJIOBBIX JAHHBIX.

OnepupoBaTh TMOHATHUSIMU: CIyYalHBIA OHKCHEPUMEHT (OMBIT) M ClydailHOE
COOBITHE, DJEMEHTApHOE COOBITHE (PIIEMEHTAPHBI MCXOJ) CIYYalHOTO OIBITA;
HaXOJUTh BEPOSITHOCTH B OIBITaX C PABHOBO3MOXKHBIMHU CIyYalHBIMU COOBITHUSIMH,
HaXOJAUTh W CPAaBHUBATh BEPOSTHOCTA COOBITUA B U3YYEHHBIX CIy4ailHBIX
AKCIIEPUMEHTAX.

Haxomute u gopmynupoBaTh COOBITHS: MEPECEUCHUE U OOBEAMHEHUE JTAaHHBIX
CcOOBITUM, COOBITHE, MPOTHUBOIMOJOXHOE JAHHOMY  COOBITHIO;  IOJIb30BAaThCS
auarpaMMmamu Jisiepa U GopMyJIoN CII0KEHHSI BEPOSITHOCTEN TIPH PEIICHUH 3a/1a4.

OnepupoBarh TOHSATUSMHU: YCJIOBHAsi BEPOATHOCTh, HE3aBUCHUMBIEC COOBITHS;
HaXxOJUTh BEPOATHOCTH C IOMOLIBIO IIpaBHJIa YMHOXKEHHS, C IOMOILIBIO J€peBa
CIIy4alHOTO OIIBITA.

[IpumeHsaTh KOMOMHATOPHOE MIPABUIIO YMHOKEHHUS MPU PEIICHUH 3a/1a4.

OnepupoBaTh MOHATUSIMH: MCIBITAHUE, HE3aBUCUMBIE HCIBITAHUSA, CEpUs
HCTIBITAHUM, yCTIEX U HeyJada; HaXOAUTh BEPOSITHOCTH COOBITHI B CEPUU HE3aBUCUMBIX
WCTIBITAHUM JI0 MIEPBOTO YCIeXa; HAXOAUTh BEPOSITHOCTH COOBITUI B CEPUU UCIIBITAHUMN
bepnym.

OnepupoBaTh MOHATUSIMU: CIydailHasi BEJIWYWHA, PACTIPEICIICHUE BEPOATHOCTEM,
auarpamMma pacrpeaeieHusl.

11 KUIACC

CpaBHUBAaTh BEPOATHOCTH 3HAYECHUHN CIIy4YallHOM BEJIMYMHBI MO PACHPEIECICHUIO
WJIA C TIOMOILBIO IUATPAMM.

OnepupoBath MOHATHEM MATEMAaTUYECKOrO OKHUIAHUA; NPUBOJIUTH MPUMEPHI, KAK
MPUMEHAECTCA  MaTEMATHYECKOE  OXHUAAHUE  CIIyYalHOM  BEJIMYMHBI  HAXOIUTh
MAaTeMaTUYECKOE OKUIAHNE 110 JAHHOMY PACIIPENEIICHUIO.

Nmethb npeacTaBieHue 0 3aKOHE OOJBIINX YHCEIL.

Nmets npeacTaBieHne 0 HOPMAJIBHOM PaCIpeICIICHUU.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Kosau4vecTBo 4acoB DJIeKTPOHHbIE
Ne (uudpossbie)
o/ HaumeHoBaHue pa3/iesioB U TeM MPOrPaMMBbI Beero KonT%onbnme HpaKT6nqecKne 06pa3oBaTeNbHbIC
padoThbI padoThI pecypesi
bubnunoreka LIOK
1 Oyukiuu u rpaduku. CTeneHs ¢ HelbIM oKa3aTreaeM 6 1 https://m.edsoo.ru/1568aba3
MHo>KecTBa palluOHANBHBIX U 1eHCTBUTEIBHBIX YHCEI. Bbu6moteka [JOK
2 14 1 :
PanuonanbHble ypaBHEHUSI U HEPABEHCTBA https://m.edsoo.ru/1568aba3
Apudmerndeckuit KopeHb N—0ii crenenu. MppannonanbHble bubnuoreka [IOK
3 18 1 .
YpPaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
4 ®opmynsl TpuroHoMeTpun. T puronomMmerpruueckue 29 5 Bbu6mmoteka LJOK
ypaBHEHUSA https://m.edsoo.ru/1568aba3
5 [TocnenoBaTenbHOCTH U TPOTPECCUH 5 1 bubmoreka LOK
https://m.edsoo.ru/1568aba3
. bu6nmorexa LIOK
6 [ToBTOpenue, 0600IIEHNE, CUCTEMAaTH3alIisl 3HAHUN 4 https://m.edsoo.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 69 6 0



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

11 KITACC

KounvecTBO 4yacoB DJIeKTPOHHbBbIE
Ne (uudpossbie)
i HaumeHnoBaHue pa3iesioB U TeM IPOrpaMMBbl Beero KOHTpﬁOJ’IbHLIe HpaKTﬁH‘lCCKI/Ie 06pazoBaTeNbHbIe
padoThI padoThI pecypesi
Crenenb ¢ panmoHaabHBIM IoKazareneM. [lokazarenbHas bubnuoreka [IOK
1 12 1 _
¢bynkuwms. [TokazarenbHble YpaBHCHUsI M HEPABEHCTBA https://m.edsoo.ru/f11c4afd
Jlorapudmuueckas ¢pynkius. Jlorapupmudeckne bubnnoreka [JOK
2 12 :
YPaBHEHUs1 U HEPABEHCTBA https://m.edsoo.ru/f11c4afd
Tpuronomerpuyeckue GyHKIMU U UX TpauKu. bubnuorexa [JOK
3 9 1 :
TpuronomeTpuueckre HEpaBeHCTBA https://m.edsoo.ru/f11c4afd
. bu6mmoreka [IOK
4 [IpousBoaHas. [IpumeneHre mpou3BOIHOM 24 1 https://m.edsoo.ru/fL1cafd
5 WuTerpan u ero npuMeHeHHs 9 bubmorexa LIOK
https://m.edsoo.ru/f11c4afd
. bu6nmoreka [JOK
6 CucTeMbl ypasHeHHiH 12 1 https://m.edsoo.ru/f11c4afd
7 HarypanbHble u niensie yucna 6 Bubmiorexa IJOK
https://m.edsoo.ru/f11c4afd
N bu6nmoreka [JOK
8 [ToBTOpeHue, 0600IIeHNEe, CUCTEMATU3AIIHS 3HAHUM 18 2 https://m.edsoo.ru/fL1cafd
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd

10 KITACC

KosuyecTBo 4acoB DJIeKTPOHHbBIE
Ne (undposbie)
i HaumeHoBaHue pa3aesioB U TeM MPOrPaMMBbl Beero KonT%onbnme HpaKTﬁl/l‘leCKl/le 0GpazoBaTebHbIe
padoThI padoThI pecypesI
bubmuorexa [JOK
1 Beexemue B crepeomeTpuio 10 https://m.eds00.ru/1c209e37
5 [Ipsimble u muiockocTH B npocTpancTse. [lapaminenbHocTb 12 1 bu6mumorexa [IOK
MPSAMBIX U IJTIOCKOCTEH https://m.edso00.ru/1c209e37
3 [lepnieHIUKYISIPHOCTD MPSIMBIX U MIIOCKOCTEN 12 bubmorexa [IOK
https://m.edso00.ru/1c209e37
bu6mmorexa [IOK
4 VYrubl MeXAY MPSAMBIMU U IUIOCKOCTSMHU 10 1 https://m.eds00.ru/1c209e37
bubmuorexa [JOK
S MuororpannmKu 11 1 https://m.edso0.ru/1c209e37
. bu6mmorexa [IOK
6 OOHEMBI MHOTOTPaHHHKOB J 1 https://m.edso00.ru/1c209e37
7 [ToBTOpEHME: CEUEHHUSI, pACCTOSIHUS U YTJIbI 4 1 bubmiorexa LIOK
' ’ https://m.edso0.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0
11 KJIACC
KoanuecTBo 4acoB JJIeKTPOHHBIE
(uu¢posBbIe)
Ne ni/n HaumeHoBaHue pa3/ie/ioB M TeM NPOIrPaMMbI Beero KonT%o.anme HpaKTﬁnqecKne 0Gpa3oBATEBLHbIE
padoTsI padoThI pecypeel
bubnunorexa LIOK
1 Tena pamenns 12 https://m.edso00.ru/1c209e37
. bubnunorexa LIOK
2 Obnembi Ten S 1 https://m.edso00.ru/1c209e37
but6mmorexa [IOK
3 BekTops! 1 KOOPAMHATHI B IPOCTPAHCTBE 10 1 hitps://m.eds00.ru/1c209e37
. bu6nunorexa LIOK
4 [ToBTOpeHME, 0000IIEHNE, CUCTEMATU3AIMS 3HAHUIA 7 1 https://m.eds00.ru/1c209e37
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

10 KITACC

Komrieetso acos DnekTpoHHbIC (IU(PPOBLIE)
Ne /1t Haunmenosanue pasaciioB U TEM IIPOrpaMmbI Beero KOHTpOJ‘IBHHe HpaKTI/I‘IeCKI/Ie o 6pa30BaTeJIbeIe pecypehI
paboThI paboThI
1 [IpencraBneHue JaHHBIX U ONMCATENIbHAS CTATUCTUKA 4 Bubmiorexa HOK
https://m.edsoo.ru/e0Ob7b0f1
CrydaiiHple OTBITHI M CITy9aifHbIE COOBITHS, OTIBITHI C bubmuorexa [IOK
2 PaBHOBO3MOYKHBIMH 3JICMEHTAPHBIMU HCXOIaMH 3 1 https://m.edsoo.ru/e0Ob7b0f1
3 Onepanuu HaJ COOBITHSAMHU, CIOXKEHUE BEPOSTHOCTEH 3 BH6H_HOTeKa 0K
’ https://m.edsoo.ru/e0b7b0f1
g |y, oo coyminnr o ; B LOK
. https://m.edsoo.ru/e0b7b0f1
coObITHI
bubmmoreka [JOK
) DNeMeHThl KOMOMHATOPUKHU 4 https://m.e dS(])_E).ru 1e0b7bOf1
6 Cepuu nocnenoBaTeabHbIX UCTIBITAHUN 3 1 Bubmuorexa LIOK
https://m.edsoo.ru/eOb7b0f1
7 CrnyyaitHble BEIMUMHBI U pacIIpeieTICHUS 6 BH6H_HOTeKa LOK
https://m.edsoo.ru/e0b7b0f1
8 O06o001eHre 1 cucTeMaTr3aIs 3HaHUA 5 2 ﬁggg?/%ée%asc%(.)rﬁ/wb?bo f1
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 2



https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1

11 KIIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
(uudpossbie)
Ne ni/m HaumenoBanue pa3jiejioB H TeM IPOrpPaMMbI Beero KonTp6o.m,HLIe HpaKTﬁH‘lCCKI/Ie 06pazoBaTeIbHbIE
padoThI padoThbI pecype
1 MaremaTuyecKoe OKHIaHUE CTyYaitHON BETUYHHbI 4 Bubmorexa HOK
https://m.edsoo.ru/5fbc5dcl
2 Jlucnepcus U CTaHAAPTHOE OTKIIOHEHUE CIy4alHON 4 1 bubmmoreka [JOK
BEJINYUHBI https://m.edsoo.ru/5fbc5dcl
bubnunoreka LIOK
3 3axom Gombmx Hrcen 3 1 https://m.edsoo.ru/5fbc5dcl
4 HenpepriBHble cilydaiiHble BETUYUHBI (pacipeieeH s]) 2 bubmiorexa LIOK
https://m.edsoo.ru/5fbc5dcl
bubnunoreka LIOK
S Hopwmaseroe pacripenenenis 2 1 https://m.edsoo.ru/5fbc5dcl
. bu6mmoreka IIOK
6 [ToBTOpenue, 0600IIeHNE U CUCTEMATU3AIIHS 3HAHUM 19 2 https://m.edsoo.ru/5fbesdcl
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 3



https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1

KTII no MATEMATHUKE B 10 kaacce

KoJunvecTBO 4acoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka ara u3y4eHus
w/n yp Beero KOHTpﬁOJIbHBIe HpaKTﬁnqecmle i | y ofpasoBaTETLHbIE
padoThbI padoTbI pecypesi
MHOXecTBO, olepaluu Ha,
1  mHOXecTBamMu )Iiali aMMS 1 buGnuorexa LIOK
N ' P https://m.edsoo.ru/746d5dce
Oitnepa—Benna
OcHOBHBIE TIOHATHS CTEPEOMETPHUU:
TOYKA, IpsiMasi, TNIOCKOCTb,
5 TPOCTPAaHCTBO. [TpaBuiia nzo0paxeHus 1 bubnuorexa [JOK
Ha PUCYHKaX: M300paXe€HUs IJIOCKOCTEM, https://m.edsoo.ru/aecc77cd
napauieIbHBIX IPSIMBIX (OTPE3KOB),
CepeIMHbBI OTPE3Ka
Panmonaneubie yncna. OOBIKHOBEHHBIC U
3 I[e(I:IHTI/I‘IHLIe JpOOH, IPOLIEHTHI 1 bubmmorexa LIOK
POBH, TID ’ https://m.edso00.ru/be888093
OCCKOHEUYHBIC TIEPHOIMICCKHE JPOOH
4 [TonsATHs: nepecekaromuecs MI0CKOCTH, 1 bubnuorexa [IOK
repeceKaronmecs npsamas U miIoCKOCTh https://m.edsoo.ru/2d8a9c99
5 1 bu6mmoreka [JOK
https://m.edsoo.ru/e0b7b0f1
Apudmernueckue onepamuu ¢
6 ;Hq())HanLHLIMI/I qI/ICJII;MiI 1 bubamorexa [IOK
P ; . https://m.edsoo.ru/4d7f95fe
peoOpa3oBaHuUs YUCIOBBIX BBIPAKECHUIA
[TonsTHs: nepecekaroumecs MIOCKOCTH, bubnuoreka [IOK
7 1 _
IIEpECEKAOIMECS MpsiMasi U INIOCKOCTh https://m.edso00.ru/44dd1046
[Ipumenenne npoOeii ¥ TPOIIEHTOB IS
g | PeLICHNS IPUKIA/HBIX 3212 U3 1 bubnnorexa [JOK

pa3IMYHBIX OTpacied 3HaHUU U
pEabHOM JKU3HU

https://m.edsoo.ru/d99d8c74



https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/be888093
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/4d7f95fe
https://m.edsoo.ru/44dd1046
https://m.edsoo.ru/d99d8c74

3HAKOMCTBO C MHOTI'OI'paHHUKAaMMU,

bu6mmoreka [IOK

9 | u300pakeHre MHOTOIPAaHHUKOB Ha https://m.edsoo.ru/2d8agc99
PUCYHKAaX, Ha IPOSKIIMOHHBIX YepTEkKaX T '

: -

11  BxojmHas KOHTpOJIbHAs paboTa BHGJ_mOTeKa LOK

https://m.edsoo.ru/ch723fbd

H 0

 Mewmeseomonten Bumorea 110K
CeEeHmIII N’IHOFgl"paHII)-II/IKOB ACIH https://m.edsoo.ru/2d8a9c99

13 HevicTButenpHble uncia. PaninonanbHbie bubnnoreka [JOK
Y UPPALMOHAIBHBIC YUCIa https://m.edsoo.ru/11ac68be
Havanbubie cBenenus o kyoe u

14 | nupamuae, ux pa3BEPTKU U MOJEIH. BH6J_IHOTeKa LOK
CeveH s MHOTOFPAHHHKOB https://m.eds00.ru/2d8a9c99

: ..

16 Apudmerndeckre onepanum ¢ bubnuoreka [IOK
JIEMCTBUTEIbHBIMU YU CIIAMH https://m.edsoo.ru/6ec7al07
[TonsiTHE 006 aKCHOMAaTUYECKOM

17 | moCTpOeHHH CTEPEOMETPUH: AKCHOMBI E;ISSJ-I/P/I;T:(;(;ES/I; 4829¢99
CTEPEOMETPUH U CIEICTBUS U3 HUX — :
[TpubnuxEHHBIE BEIYUCIICHUS, TIPaBUIIa

18 | okpyrieHus, IpUKUIKA U OLIEHKA BH6J_1HOTeKa 0K
pesyILTaTA BEFHECTEHHH https://m.edsoo.ru/226eeabf
[TonsaTne 06 akcCHOMaTHIECKOM

19 | mocTpoeHHM CTepEOMETPUU: aKCHOMBI bubmorexa LIOK

CTECPCOMETPHH U CIICACTBUA U3 HUX

https://m.edsoo.ru/2d8a9c99



https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/a9ec13c8
https://m.edsoo.ru/cb723fbd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/11ac68be
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/a9ec13c8
https://m.edsoo.ru/6ec7a107
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/226eeabf
https://m.edsoo.ru/2d8a9c99

20

ToxnecTBa U TOXKJIECTBEHHBIE

bubmuoreka [JOK

21 npeoOpazoBaHms https://m.eds00.ru/66446d3e
ITo € 00 aKCMOMAaTHYeCKO
22 HO:T’;)T;HHH CTeI[/)Ie(l;/[MZ”Il/“I;I/II/I' ali(/ICI/IOMBI Bubmorexa IIOK
) https://m.edso00.ru/2d8a9c99
CTEPEOMETPHUU U CIEACTBUS U3 HUX
23 YpaBHEHHE, KOPEHb ypaBHEHUS bubmorexa LIOK
’ https://m.edsoo.ru/3f25a047
[TonsiTre 06 aKCI/IOMaTI/IIIeCI‘(OM BuGmorexa LIOK
24 | IIOCTPOEHHH CTEPEOMETPHUH: AKCUOMBI

CTCPCOMETPHUHU U CICACTBUA U3 HUX

https://m.edsoo.ru/2d8a9c99

25

bubmuorexa [JOK

26  HepaBeHCTBO, pelIeHNE HEPABEHCTBA https://m.edsoo.ru/d0fob260
B3anMHOe pacnioniokeHue npsiMbIX B

o7 | TIPOCTPAHCTBE! NEpeceKaloInec, bubnnorexa [JOK
MapasuiesibHbIE U CKPEIIUBAOIINECS https://m.edsoo.ru/2d8a9c99
psIMbIe

bubmuorexa [JOK

28 Meron nurepsaiion https://m.edso00.ru/444c4b9c
[TapannenbHOCTb NPSAMBIX U IIIOCKOCTEN

og | BTIPOCTPAHCTBE: NAPAJLIEIbHBIE IPAMbLE bubnnoreka [JOK

B MIPOCTPAHCTBE; MapaIICTbHOCTh TPEX
TPSIMBIX

https://m.edsoo.ru/2d8a9c99

30



https://m.edsoo.ru/a9ec13c8
https://m.edsoo.ru/66446d3e
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/3f25a047
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/a9ec13c8
https://m.edsoo.ru/d0f0b260
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/444c4b9c
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/a9ec13c8

31

Pemenne nensix u gpoOHO-
palOHAIbHBIX YPABHECHUIN U HEPABEHCTB

bubmuorexa [JOK
https://m.edsoo.ru/2ablc7bc

HapaJ'IJ'ICJ'IBHOCTB IpsAMBIX U IUIOCKOCTEH

bubmuoreka [JOK

32 ig‘}fhfg;p;‘;i?;olgjgameﬂbHOCT” https://m.eds00.ru/2d8a9c99
KontponbHas paboTa mo teme

33 "MHOecTBa palluOHAIBHBIX U bubnuoreka [IOK
JNEUCTBUTENILHEIX Uncel. PalimoHalsHEIE https://m.edsoo.ru/8a5ada51
yYpaBHEHHUS U HEPABEHCTB"

34 | Vrubl ¢ COHANPABICHHBIMUA CTOPOHAMH

. e

36 OyHKIMS, CIIOCOOBI 3a1aHus QYHKIUH. bubmmoreka [JOK
B3aumHo obpaTHBIC QYHKIIUU https://m.edso00.ru/78d9b391

37 | Yros Mexay NpsIMBIMHU B IIPOCTPAHCTBE
I'padux pynkunu. O6nactb

qg | OMPE/ICIICHNS M MHOKECTBO 3HAYCHHI bubnnorexa [JOK
¢ynkuun. Hynu ¢pynkuuu. [IpomexyTku https://m.edsoo.ru/87e5e52d
3HAKOMOCTOSIHCTBA

39 | Vrox Mexay NpsMbIMH B IIPOCTPAHCTBE EH@_MOTeKa 0K

ttps://m.edsoo.ru/2d8a9c99

o il

41 | Yérubie U HEUETHBIC (DYHKIIUN Egs?ﬁrzfggszggﬁl%f%o

42 [TapamienbHOCTD IIIIOCKOCTEN: bubnnoreka [JOK
napasuiesbHbIE TIIOCKOCTH https://m.edsoo.ru/2d8a9c99

43 CreneHs c 1eJIBIM ITI0Ka3aTeIEM. bubmuorexa [JOK

CrannaprtHas opMa 3armcu

https://m.edsoo.ru/5f605ed0



https://m.edsoo.ru/2ab1c7bc
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/8a5ada51
https://m.edsoo.ru/a9ec13c8
https://m.edsoo.ru/78d9b391
https://m.edsoo.ru/87e5e52d
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/a9ec13c8
https://m.edsoo.ru/f13af630
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/5f605ed0

JNIEUCTBUTEILHOIO YHCIIa

44

CBolicTBa napajuiesIbHbIX IIOCKOCTEH

45

Hcnons3oBanue moaxoasmieii popmbl
3aIllucCu I[CﬁCTBI/ITCJIBHBIX qUuCceJl ajst

bu6mmoreka [IOK

46 peuieHus NpakTUYECKUX 3a1a4 U https://m.edsoo.ru/f1ff9220
MIPEIICTABICHUS JTaHHBIX
[Ipocreiiire npocTpaHCTBE e
47 Q)IEI)Fy;bII/I II;HHHI:)I():KOZI;; Ti:lng};E;I[) Ky0 bubmorera [OK
’ ’ ’ https://m.eds00.ru/2d8a9c99
napauIeIIeuIe T
18 ot moxaaTenew, E noforsan | uGmorexa LIOK
1t : https://m.eds00.ru/6b61c578
rpaduk
. bu6mmoreka [IOK
49 | Hoctpoenue cevennit https://m.eds00.ru/2d8a9c99
50 opysa ciowertia neposHoctei By —
51 ApudmMeTHIecKuii KOpeHb HATYPATHLHOU bubnnoreka [JOK
CTEIEHU https://m.edsoo.ru/b8a0ff2f
. bu6mmoreka [JOK
52 | Hoctpoenne ceucnmii https://m.edso0.ru/2d8a9c99
53 ApudmeTndecknii KOpeHb HaTypaIbHOU bubnmoreka [JOK
CTENEHU https://m.edsoo.ru/e248c5fc
KonTtponbHas padorta no reme "[Ipsimble
54 | ¥ IIJIOCKOCTH B IIPOCTPAHCTBE.

[TapanienbHOCTh NPSMBIX U INIOCKOCTEN"

55



https://m.edsoo.ru/a9ec13c8
https://m.edsoo.ru/f1ff9220
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/6b61c578
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/a9ec13c8
https://m.edsoo.ru/b8a0ff2f
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/e248c5fc
https://m.edsoo.ru/a9ec13c8

56

CaoiicTBa apu(pMEeTUYECKOTO KOPHS
HATypaJbHOW CTEIIEHU

bubmuoreka [JOK
https://m.edsoo.ru/76ce9958

57

[lepnieHIUKYIAPHOCTD NPAMOU U
IUIOCKOCTH: NIEPIEHAUKYJIISIPHBIE IPSMBIC
B [IPOCTPAHCTBE

bubmuoreka [JOK
https://m.edsoo.ru/2d8a9c99

CaoiicTBa apu(pMEeTHUYECKOT0 KOPHS bubnmoreka [JOK

58 o
HATypaJbHOW CTEIIEHU https://m.edsoo.ru/6baefe19
[IpsimMble napasenbHele U bubnuoreka [IOK

59

MNEPNCHAUKYJIAPHBIC K IIJIOCKOCTH

https://m.edsoo.ru/2d8a9c99

: ..
61 CaoticTBa apu(pMEeTUYECKOTO KOPHS bubmmoreka [JOK

HaTypaJbHOM CTEIICHU https://m.edsoo.ru/0d8a770d
62 [IpsimMble napasenbHele U bubnuoreka [IOK

NEPIEHANKYJISPHBIE K IITIOCKOCTH https://m.edsoo.ru/2d8a9c99
63 HeiicTBus ¢ apuMeTHIecKUMU KOPHIMU bubnuoreka [IOK

N—OW cTeneHn https://m.edsoo.ru/e6eec650
64 [Ipu3Hak nepnesauKyJIApHOCTH MPAMOI bubnnorexa [JOK

U TUIOCKOCTH https://m.eds00.ru/2d8a9c99
: -
66 JeiicTBus ¢ apupMETHUECKUMH KOPHIMH bubnmoreka [JOK

N—oli cTeneHu https://m.edso00.ru/188bbf6c
67 [Ipu3Hak nepneHauKyJIApHOCTH MPSAMOMR bubnnoreka [JOK

1 TUIOCKOCTH https://m.edsoo.ru/2d8a9c99
68 HetictBust ¢ apuMeTHIECKUMU KOPHSIMHU bubnnoreka [JOK

N—OH CTENEHU https://m.eds00.ru/d36669f8

Teopema o npsMoit eprneHANKYIIPHON bubnuoreka [IOK

69

IIJIOCKOCTH

https://m.edsoo.ru/2d8a9c99



https://m.edsoo.ru/76ce9958
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/6baefe19
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/a9ec13c8
https://m.edsoo.ru/0d8a770d
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/e6eec650
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/a9ec13c8
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https://m.edsoo.ru/2d8a9c99

i i limeoo a1
JeiicTBus ¢ apupMeTHIECKUMU KOPHIMH bubnuoreka [IOK
71 . )
N—o# cTeneHu https://m.edsoo.ru/c2627eca
79 TeopeMa o psiIMOM MEepIIEHAUKYISIPHOU bubmmoreka [JOK
IIJIOCKOCTH https.//m.edsoo.ru/2d8a9c99
bubmuorexa [JOK
73 | KontponbHas pabota 3a 1-e momyroaue https://m.edsoo.ru/69106ae7
74 Teopema o npsiMOii epIIEHAUKYISIPHOU bubnuorexa [JOK
IIJIOCKOCTH https://m.edsoo.ru/dbee22bc
7> Mmoo
76 Pemenne nppanroHalbHBIX ypaBHEHUN U bubmmoreka [IOK
HEPABEHCTB https://m.edso0.ru/9362fead
IT :
pp | R s Bumorea 10K
P . : https://m.eds00.ru/6b61b2b4
paccTostHAe OT MPSMOMN J0 TIOCKOCTH
78 Pemrenne nppaniuOHAIBHBIX YPaBHEHUN U bubnnoreka [JOK
HEPABEHCTB https://m.edso0.ru/78d9b391
IT :
ro | meTmemp n O Bmorea 10K
P ! ’ https://m.edsoo.ru/6b61b2b4
paccTostHue OT MPSMOM J0 TIOCKOCTH
R 13t
81 Pelienne nppaliuOHAIBHBIX YPaBHEHUN U bubnnoreka [JOK
HEPABEHCTB https://m.edso0o.ru/2d8a9c99
IT :
o | BuSorsa 10
P ! ’ https://m.edso0o.ru/6b61b2b4
paccTostHAE OT MPSMOM J0 TIOCKOCTH
Pemenne upparnmoHaIbHBIX YpaBHEHUN U bubnnorexa [JOK
83 :
HEPaBEHCTB https://m.edsoo.ru/c2627eca
84 | [lepnieHIUKYIISIp U HAKIIOHHBIC: bubmuoreka [JOK
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paccTosiHUE OT TOYKHU J0 IIOCKOCTH,
paccTosiHUE OT MPSIMON JI0 IIIOCKOCTH

https://m.edsoo.ru/6b61b2b4

85  KomponsHas paGora
86 Peienne nppaiimoHaNIbHBIX YpaBHEHUN U bubnmoreka [JOK
HEPaBEHCTB https://m.edsoo0.ru/c2627eca
87 VYrael B IPOCTPAHCTBE: YTOJI MEXIY bubnnoreka [HOK
NPSMOM U TJIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
88  CaoiicTBa 1 rpauk KOpHs N-0i CTeNeHU
89 JIByrpaHHbIi yroJi, TMHEHHBIN yroi bubnnorexka [JOK
JIBYTPAHHOI'O yIJla https://m.eds00.ru/6b61b2b4
90 Kowounatopioe npasio yroers -
. N bubmunorexa [JOK
91  CgoiicTBa u rpaduk KOpHS N-0i CTEIICHU https://m.edsoo.ru/c2627eca
92 JIByrpaHHBIN yroJl, TMHEHHBIN Yroi bubnuoreka [IOK
JBYT'PaHHOIO yIja https://m.edso00.ru/6b61b2b4
KonTtponbHas pabora o Teme
93 "ApudmeTrnueckuii KOpeHb N—oii
creneHu. MppaiyoHanbHble ypaBHEHUS U
HepaBeHCTBa"
[lepneHAMKyYIAPHOCTD IIIOCKOCTEMN:
94 | npuzHak NepHeHIUKYIIPHOCTH ABYX BH6J_IHOTeKa 0K
% https://m.eds00.ru/6b61b2b4
IJIOCKOCTEH
95 epecranonior u Gaxtopuar -
9% CuHyc, KOCUHYC ¥ TAaHT€HC YUCIOBOTO bubnnoreka [JOK
aprymeHra https://m.edsoo.ru/c2627eca
[lepnieHAMKyYISPHOCTD IIIOCKOCTEM:
97 | mpu3HaK NepHeHIUKYIIPHOCTH ABYX BH6J_IHOTeKa HOK
% https://m.edso0.ru/6b61b2b4
IJIOCKOCTEH
98 CuHyc, KOCHHYC ¥ TAHT€HC YUCJIOBOTO bubnnoreka [HOK

aprymeHra

https://m.edsoo.ru/c2627eca
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[leprieHAMKYASIPHOCTD MJIOCKOCTEH:

bu6mmoreka [IOK

99 mpusnax HCPHCHHKYIHIPHOCTH ABYX https://m.eds00.ru/6b61b2b4
IUIOCKOCTEH
101 CuHyC, KOCUHYC U TAaHT'€HC YHUCIIOBOIO bubnuoreka [IOK
aprymeHra https://m.edsoo.ru/c2627eca
102 Teopema o TpEX MepPHEHAUKYISIPAX Eubmorexa IIOK
https://m.edso00.ru/6b61b2b4
ApKCUHYC, apKKOCUHYC U apKTaHI€HC bubnuoreka [IOK
103 .
YHUCJIOBOI'O apryMeHTa https://m.edsoo.ru/c2627eca
104 ' Teopema o TpEX MepHEHAUKYISIPAX Eubmorexa IIOK
https://m.eds00.ru/6b61b2b4
106 ApKCHHYC, apKKOCHHYC U apKTaHT€HC
YHCIIOBOTO apTyMEHTa
107 | Teopema o TpEX MmepreHAUKYIIpax bubmorexa [IOK
https://m.eds00.ru/6b61b2b4
T
108 onpexencine rpuroroveTprcciy Butmiotexa LIOK
N https://m.edsoo.ru/c2627eca
(yHKIMH YUCIOBOrO apryMeHTa
109 -
Tpuronomerpudeckas OKpyKHOCTb,
110  ompeneneHne TPUTOHOMETPHUUECKUX
(yHKIIMH YUCIOBOrO apryMeHTa
111 KonTponbHnas pabora no temam bubnuoreka [IOK

"IlepnieHAIUKYJISIPHOCTD MPSIMBIX U

https://m.edsoo.ru/6b61b2b4



https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/a9ec13c8
https://m.edsoo.ru/c2627eca
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/c2627eca
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/a9ec13c8
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/c2627eca
https://m.edsoo.ru/a9ec13c8
https://m.edsoo.ru/6b61b2b4

mIockocTe" U "Y bl MEXy MPSAMBIMHU
U TI0CKOCTSIMU"

112 OCHOBHBIE TPUTOHOMETPUUYECKUE bubmumoreka [IOK
(bopMyIbl https://m.edsoo.ru/c2627eca
[lonsiTHE MHOTOI'paHHUKA, OCHOBHBIE

113 | >ICMCHTBI MHOrOTPaHHHKA, BBITYK/IBIC H bubmmoreka [IOK
HEBBIITYKJIbIE MHOIOTPAaHHUKH; Pa3BEPTKA https://m.edso00.ru/6b61b2b4
MHOTOTpaHHHKA

115 OCHOBHBIE TPUTOHOMETPUUYECKUE bu6mmoreka [IOK
(bopMyIbI https://m.edsoo.ru/c2627eca
[Ipu3ma: N-yronbHas npu3Ma; rpaHu U

116 CCHOBAHHS NPUSMBL HIpAMAst 1 bubnuorexa [IOK
HaKJIOHHAs TTPU3MBbI; OOKOBAs U TOJIHAS https://m.edso0.ru/6b61b2b4
MOBEPXHOCTh IPU3MBI

117 OCHOBHBIE TPUTOHOMETPUUYECKUE bubnuoteka [JOK
(hopmybl https://m.edsoo.ru/c2627eca

118 [Tapannenenunen, mpsIMOYTOJIbHBIN bubnuorexa [IOK
rapasulesIenuIle]l U ero CBOMCTBa https://m.edsoo.ru/6b61b2b4

119 -

120 OCHOBHBIE TPUTOHOMETPUYECKUE bubnnoreka [JOK
hopmyb https://m.eds00.ru/2d8a9c99
[Mupamuna: N-yronbHasi nupamMuaa,

11 A TPaiH M OCHOBAHHE MMPAMHIbL OoKoBas bubnnoreka [JOK
Y TIOJTHAS IOBEPXHOCTh MUPAMU/IBI; https://m.edsoo.ru/6b61b2b4
MpaBUJIbHAS U yCeUEHHAS MUPaMU/Ia
'I'<OHTp0J'ILHa$I pabota o Teme Butmorexa LIOK

122  "OcHOBHBIC TPUTOHOMETPUICCKUE

¢dbopmysr"

https://m.edsoo.ru/c2627eca
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HpaBI/IJ'IBHI)IC MHOI'OI'paHHUKU: IIOHATUC
IMMPaBUJIbBHOI'O MHOT'OI'paHHUKA,

bubmuoreka [JOK

123 | nmpaBuibHAs MPHU3MA U MIPABUIIbHAS https://m.edso0.ru/6b61b2b4
nupamMmujia; npaBujibHasg TPCyrojbHasa
nUpamMuia ¥ NpaBUIbHBIN TETPAdAp; KyO
[IpeoOpazoBanne TPUTOHOMETPHUECKUX bubnuoreka [IOK
125 . .
BBIPAKECHUI https://m.edsoo.ru/c2627eca
IT
126 wiororpaIKaX: KT, A0ICKD i Bubmioexa LIOK
p ' AP, 1O P https://m.eds00.ru/6b61b2b4
UKOCa3p.
[IpeoOpazoBanne TPUTOHOMETPHUECKUX bubnuoreka [IOK
127 . .
BBIPAKECHUI https://m.edsoo.ru/c2627eca
CuMmmMmeTpus B IPOCTPAHCTBE: CUMMETPUS
OTHOCHTEIBHO TOYKH, oH,
128 HEI;CKI(/)IETJ:IB}:;JIEMI;II?;HH (I:)I/SIIII\\/I/IMI(;IT UU B bubmorexa LIOK
’ p https://m.edso00.ru/6b61b2b4
nUpaMuIax, napamsiesienumnesax,
IPaBUIbHBIX MHOTOI'PaHHHUKAX
[TpeobpazoBanre TPUTOHOMETPUIECKUX bubnmnorexa [JOK
130 . .
BBIPAKECHUI https://m.edsoo.ru/c2627eca
TR Butmorexa LIOK
p - bebpa, A ’ https://m.eds00.ru/2d8a9c99
YTJIbI
[IpeoOpazoBanue TPUTOHOMETPHUUECKUX bubnuorexa [IOK
132 . .
BBIpKCHHI https://m.edsoo.ru/c2627eca
[Tnomanas 60KOBOI MOBEPXHOCTH U
133 MOJTHOW TTOBEPXHOCTHU TIPSIMOM TMPU3MBI, bubnmoreka [JOK

IJI0IA]Ib OCHOBAaHM, TEOpeEMa O
OOKOBOI MOBEPXHOCTH MPSIMOU MTPU3MBI

https://m.edsoo.ru/2d8a9c99
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135 Pemenue TpuroHoMeTpuuecKux 1 bubmumoreka [IOK
YpaBHEHUN https://m.edsoo.ru/c2627eca
[Tnomans 60KOBOI MOBEPXHOCTH U

13  MoBEpXHOCTH MPaBUIILHON MUPAMU/IBI, 1 bubmmoreka [JOK
TeopeMa O IO OOKOBOMH https://m.edsoo.ru/2d8a9c99
MOBEPXHOCTU yCEYEHHON MTUPAMU/IBI

137 Peuienne TpuroHoMeTpuYECKUX 1 bubmmoreka [JOK
YpaBHEHUN https://m.edsoo0.ru/c2627eca
KonTponbhas padora no teme

138 " 1

MHororpaHHuKH

140 Pemenue TpuroHoMeTpruuecKux 1 bubnuoreka [IOK
YPaBHEHHUN https://m.edsoo.ru/c2627eca

141 TIlousarue 006 o0BEME 1

142 Pemenne TpuronomMeTpuuecKux 1 bubnuoreka [IOK
YPaBHEHHUN https://m.edsoo.ru/c2627eca

143 | O6BEM nupaMuIbl 1

145 Pemrenne TpuroHOMeTpU4ECKUX 1 bubnmoreka [JOK
YpaBHEHUH https://m.edsoo.ru/c2627eca

. bubnmoreka [JOK

146 | OOwém mupami! ! https://m.eds00.ru/2d8a9c99

147 Pemrenne TpuroHOMeTpU4YECKUX 1 bubnmoreka [JOK
YpaBHEHUH https://m.edsoo.ru/c2627eca

. bubnmoreka [JOK
148 | OOwém mupami! . https://m.eds00.ru/2d8a9c99
149 Tosroperue, oGodmene i 1 Bubmorexka IOK
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O6o0611eHMEe 10 TeMaM "OCHOBHBIE

bubmuorexa [JOK

150 | TpuroHOMeTpITICCKHE (OPMYNEL " https://m.edsoo.ru/c2627eca
TpuronomeTpudeckie ypaBHEHHs
N bubmuoreka [JOK
151 O0wém mupam! https://m.edso0.ru/2d8a9c99
KonTtponbHast pabora o Teme
"®opMyJIbl TPUTOHOMETPHH.
152 ' TpuroHomerpuyeckue
ypaBHeHus'"/Beepoccuiickas
IpoBepoyHas paborta
N bu6mmorexa [IOK
153 O6bEM npu3mbt https://m.edsoo.ru/2d8a9c99
155 Nrorosas koHTpOJIbHAS paboTa /
Bceepoccuiickas npoBepouHasi paboTa
. bu6mmoreka [{OK
156 O6nEm npr3mbI https://m.eds00.ru/2d8a9c99
O0001menne, cucTreMaTA3alis 3HaHUH 3a
157 | kypc anreGpbl U Ha4yal MaTEMaTHYECKOTO -
aHasmza 10 kiacca
. bubmuorexa [JOK
158 OGbEM npr3mbt https://m.eds00.ru/2d8a9c99
159 Hrorosas Komtpobras padora -
Apudmerrdeckas 1 TeOMETpHUIECKas
nporpeccun. Mcnonas3zoBanue bubnumoreka [IOK
160 .
MPOTPECCUU ISl PEIIEHUS PEATbHBIX https://m.edsoo.ru/c2627eca
3aJa4 NpUKJIAJHOTO XapaKTepa
161 [IpoBepounas pabdora o teme "OOBEMBI

MHOTOTPaHHUKOB"
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beckoneuno yObIBaromas

167 [COMETPHUECKas MPOrpeccus. Cymma 1 bubnunoreka [HOK
OecKOHEYHO yObIBaroIIei https://m.edsoo.ru/c2627eca
TE€OMETPHUYECKOMN MPOTrpeccuu
IToBTOpenue, 0600IIEHE

163 CI/ICTCNII)aTI/ISaHI/IH SP?;HI/Iﬁ [Toctpoenue 1 Eubmiorexa LOK

. ) P https://m.eds00.ru/2d8a9c99
CEYCHU B MHOTOTPAaHHHKE

165 ®dopmya CI0KHBIX POIICHTOB 1
[ToBTropenue, 0000IEHNE
cucTeMaTH3alus 3HaHui. Beraucienue

166 pacCTOSIHUI: MEXAY JBYMSI TOUKAMH, OT 1 bubnnoreka [JOK
TOYKH JI0 IPSMOM, OT TOUKHU JI0 https://m.edsoo.ru/2d8a9c99
TUTOCKOCTH, MEXKIY CKPEIINBAOIIUMUCS
NPSIMBIMH

bubmuorexa [JOK
167 @ K 1
6 OPMYJIa CHOAHBIX HPOLCHTOB https://m.edsoo.ru/c2627eca

168 | UroroBas KOHTpOJBbHAS paboTa 1
O0001Ienre, cucTeMaTH3alMs 3HaHUH 3a

170 xypc anreOpsl ¥ HAYAT MATEMAaTHIECKOTO 1
ananmu3a 10 kmacca
O61m1ee konuyecTBO yacoB no nporpamme 170
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KITACC
Koxa .
HpoBepsieMoro IIpoBepsiemble NpeMETHBIE Pe3yILTATLI 0CBOCHHS OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBanusi
pe3yJabTara
1 Hucna 1 BIYUCICHUS
11 OnepupoBarh  MOHATUSAMH:  pPAlMOHAIBHOE W JCUCTBUTEIBHOE  YHUCIIO,
' OOBIKHOBEHHAs U JIeCATUYHAsI JPOOb, IPOLIEHTHI
12 BeinonHATe apu@mernyeckue onepanyy ¢ paldOHAIbHBIMU U JEHCTBUTEIbHBIMU
YHUCIaMU
13 BeimonuATe npuOnIMKEHHBIE BBIYHUCICHUS, UCIIONb3Ys TPABHIA  OKPYIJICHN,
JeNaTh MPUKHUIKY U OLICHKY pe3yIbTaTa BEIYUCICHHHA
OmnepupoBaTh MOHATHUAMHU: CTEIEHb C IIENBIM IOKa3aTejeM, CTaHmaptHas ¢dopma
14 3allUCH JIEHCTBUTENBHOIO YHUCIIA, KOPEHb HATypaJIbHOM CTENEHHU; HCIOJIb30BaTh
' MOJIXOASAIIYI0 (GOPMY 3aIUCH ACHCTBUTEIBHBIX YUCEI JUIS PEIICHUS MPAKTUIECKUX
3aJa4 ¥ MpeJICTaBICHUs JTaHHbBIX
OnepupoBaTh MHOHATHSAMU: CHHYC, KOCHHYC M TaHI€HC IPOM3BOJBHOIO YIJa;
1.5 MCIIOJIB30BATh 3alKCh MTPOU3BOJILHOTO YIila Yepe3 0OpaTHbIE TPUTOHOMETPUIECKHE
byHKIIUU
2 YpaBHEHUs U HEPAaBEHCTBA
OnepupoBaTh MOHATHSMU: TOXKIECTBO, YpaBHEHHME, HEPABEHCTBO, LEJOE,
2.1 panroHaIbHOE, UPPAMOHATIHFHOE YpaBHEHHE, HEPABEHCTBO, TPUTOHOMETPUYECKOE
ypaBHEHHE
99 BeimonHATE  mpeoOpazoBaHUS TPUTOHOMETPUYECKHX BBIPOKECHHH W peliaTh
TPUTOHOMETPHUYECKUE YPABHEHHUSI
BeimonHATe mpeoOpazoBaHMs IENBIX, pPAlMOHATIBHBIX W HUPPALMOHAIBHBIX
2.3 BBIPQKEHUH M peIIaTh OCHOBHBIE THUIIBI IEINBIX, PAIIHOHAIBHBIX M UPPAIIIOHATBHBIX
ypaBHEHUI U HEPABEHCTB
24 [IpuMeHATh ypaBHEHUS M HEpaBEHCTBA Ul pEIICHUS MaTeMaTHYeCKUX 3ahad U
' 3a/1a4 U3 pa3IMYHbIX 00JaCTe HayKu U pealbHON )KU3HU
MopenupoBaTh pealbHbIE CUTyallMd Ha SI3bIKE anreOpbhl, COCTABIATH BBIPAKCHUS,
2.5 ypaBHEHHMs, HEPABEHCTBA MO YCJIOBUIO 33]1aui, UCCIIE0BAaTh OCTPOCHHbIE MOJIENTU
C MCTIOJIb30BAaHMEM arapara ajureOpsl
3 OyHKIMH U TpaPuKH
OnepupoBaTh MOHATUAMU: (QYHKIMS, CMOCOObI 3afgaHus (YHKIUH, O0IacTh
3.1 OIpeNieNIeHUs] U MHOXKECTBO 3HaueHW (yHKIuM, rpaduk (QyHKIUH, B3aHMMHO
oOpaTHble QYHKIUU
39 OnepupoBaTh MOHATHSAMHU: UYETHOCTh M HEUETHOCTh (YHKIMH, HYIH (YHKIIHH,
MIPOMEKYTKH 3HAKOMIOCTOSTHCTBA
3.3 Hcnonp3oBats rpaduky GyHKIWIHA IS pEIIeHNs] ypaBHEHUH
34 Crpouts ¥ uuTaTh TpapuKd JUHEHHOW (QYHKIMH, KBaApPaTHUHON (YHKIINH,
CTeNeHHON (PYHKIIMU C LEJIBIM MTOKa3aTeJIeM
35 Hcnonb3oBate rpapuku GyHKIMHA U1 UCCIIEAOBAaHUS MPOLIECCOB U 3aBUCUMOCTEH

IpU peuleHUH 3a7ad W3 JPYruX Y4eOHbIX MpEeAMETOB U peallbHOM >KHU3HH,




BbIpaXKaTh (OpPMYJIaMHU 3aBUCUMOCTH MEXIY BEIUUYUHAMU

4 Havana maremaTnueckoro aHainnsa
41 OnepupoBarb  HNOHATUAMM: MOCIIEI0BATENbHOCTh,  apudmernyeckas U
r€OMETPUYECKast POTPECCUn
492 OnepupoBarh NOHATUSIMU: OECKOHEYHO yOBIBAIOIIasi T€OMETPUUYECKas MPOTPECCHs,
CyMMa OECKOHEUHO YOBIBAIOIIEH T€OMETPUIECKON MPOrPecCuun
4.3 3a/1aBath MOCIEAOBATEIHHOCTH PA3IMYHBIMU CIIOCOOAMHU
44 Hcnonbs3oBarh CBOMCTBA MOCIEAOBATEIIBHOCTEH U MPOTPECCUd Il pelIeHUs
peanbHBIX 3a/1a4 IPUKJIAJHOrO Xapakrepa
5 MHoOXecTBa U JIOTHUKA
5.1 OnepupoBaTh NOHATHSIMU: MHOKECTBO, ONIEPAIIMU HaJl MHOKECTBAMHU
59 Hcnonbs30BaTh TEOPETHUKO-MHOKECTBEHHBIM ammapar AJis ONUCAHUS PEeabHBIX
MIPOLIECCOB U SIBJICHUH, PU PELICHUH 3a/1a4 U3 APYTUX YUeOHBIX MPEIMETOB
5.3 OnepupoBarh NOHATHSIMU: ONPEJEICHUE, TEOPEMA, CIIEICTBUE, JOKA3ATEIbCTBO
11 KUIIACC
Kon .
pOBepsIEMOro IIpoBepsiemble NpeJMeTHbIe Pe3y.IbTaTbl 0CBOEHUs! 0CHOBHOI
pesyLTaTa o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeIHero o01mero 0opa3oBaHus
1 Yucna u BBIYUCICHUS
OrnepupoBaTh MOHATUSAMH: HATypaJIbHOE, LIEJI0€ YUCIIO; UCIOJIb30BaTh MPU3HAKU
11 JEIUMOCTH LENbIX YHCEN, Ppa3JIOKEHUE YHUCIa Ha MPOCTbIE MHOXUTEIH MJIs
pelieHus 3aaa4
1.2 OnepupoBaTh NOHIATHEM: CTENEHB C PALIMOHAIBHBIM OKA3aTeIeM
13 OnepupoBaTh TOHATUSAMHU: JorapudM dUHCIa, JECATUYHBIE U HATypalbHbIE
jorapudmsl
2 YpaBHeHUs U HEpaBEHCTBA
[IpumensTh cBOMCTBa CTENEHHW AJsl MPEeoOpa3OBaHUsl BBIPAXKEHHH, onepupoBarh
2.1 MOHATUSAMHU: NOKA3aTEIbHOE YPaBHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIE THUIIBI
MOKa3aTeJIbHBIX YPABHEHHI 1 HEPABEHCTB
BreimonHsaTe  mpeoOpa3oBaHUsT  BBIpAXKEHUM,  COAEpXKAIIMX  JIOTApU(PMBI,
2.2 OTIEpUPOBATH MOHATUSAMU: JIOTApU(PMUIECKOE ypaBHEHUE U HEPABEHCTBO; peIlaTh
OCHOBHBI€ THUIIBI JIOTAPUPMUIECKUX YPABHEHHUIN 1 HEPABEHCTB
2.3 HaxoauTts penieHus mpocTeUIInX TPUTOHOMETPUYECKUX HEPABEHCTB
24 OnepupoBaTh MOHATHUSMM: cucrema J'II/IHCI/:IHBIX YpaBHEHUH U €€ pelIeHHUE;
WCIIOJIH30BATh CHCTEMY JIMHEHHBIX YPABHEHHM JIJIsl PEIICHUSI MPAKTUICCKUX 3a7a9
25 Haxom/m)v peuieHusl MPOCTEUIINX CUCTEM M COBOKYIHOCTEW palMOHAJIbHBIX
YpaBHEHUI U HEPABEHCTB
MonenupoBaTh peaibHbIE CUTYAIlMH Ha SI3bIKE anreOpbl, COCTABISTH BHIPAKEHUS,
2.6 YpaBHEHHUs, HEPAaBEHCTBA M CHCTEMBI [0 YCJIOBHIO 3aJlayd, MCCIIEI0BATh
MOCTPOCHHBIE MOJEIU C MCIIOJIb30BAHUEM arapara alreopsl
3 OyHKIHH U TpadUKu
OnepupoBaTh MOHATUSAMU: TEepHOANYECKas QYHKIUS, TPOMEKYTKH MOHOTOHHOCTH
3.1 (GYHKIIUU, TOYKH SKCTpemMyMa (YHKIIMH, HAauOOJbIEe W HAUMEHbIEE 3HAYCHUS

(I)YHKI_II/II/I Ha TIPOMCIKYTKEC; HCIIOJIB30BATh HUX g HCCICAOBAHUA (I)yHKI_II/II/I,




3aJaHHON TpadUKOM

OnepupoBaTb TMOHATHSAMH: TpauKH TOKa3aTeNbHOM, JorapuMuU4ecKoil u

3.2 TPUTOHOMETPUYECKUX (DYHKIHUI; M300pakaTh UX HAa KOOPAMHATHOM IUIOCKOCTH U
UCIIOJIb30BATh JUISl PEIeHHs ypaBHEHUH U HEPAaBEHCTB

33 N300paxkaTh Ha KOOPAMHATHON IUIOCKOCTH rvpa(bmcﬂ JII/IHGIZ?BIX YpaBHEHUN U
UCIOJIb30BaTh MX /ISl pEILIEHHsI CUCTEMbI IMHEHHBIX YpaBHEHU

34 Hcnonb3oBate rpaduku GyHKUUN 1)1 UCCIIEAOBAaHUS IPOLIECCOB U 3aBUCUMOCTEN
U3 APYrUX y4eOHBIX TUCIHILIHH

4 Hauana maTtemaTn4eckoro aHaausa

OnepupoBaTh MOHATHSAMHU: HEMpepbIBHAS (DYHKIMS, NPOU3BOAHAA (DYHKIUH,

4.1 UCMOJIb30BaTh TE€OMETPUYECKMH W (U3UYECKUH CMBICH IPOU3BOIHONW JJIs
pelieHus 3a1a4

49 Haxoaute mpou3BOAHBIC 3JIEMEHTAPHBIX (YHKIUN, BBIYUCIATH HPOU3BOJHBIC
CYMMBI, IPOU3BEIEHUS], YACTHOTO (DYHKIIMH

43 Mcnonb30BaTh NPOU3BOAHYIO ISl UCCIIEAOBAaHUS (DYHKUMU Ha MOHOTOHHOCTb U
OKCTPEMYMBI, IPUMEHSTH PE3YIIbTAThl UCCIEIOBAHUS K IIOCTPOCHUIO IpauKOB

44 Hcnonb30BaTe MPOM3BOAHYIO S HAXOXKICHHMsS HAWJIy4lero peLIeHHus B
NPUKJIAJIHBIX, B TOM YHCJIE CONMATbHO-YKOHOMHUYECKHX, 3a1auax

45 OnepupoBaTh  MOHATHAMHU:  TNEPBOOOpa3Hass W MHTETPAN;,  IOHUMATh
reoMeTpUYecKui 1 (pU3NYEecKHii CMBICI HHTErpaja

16 Haxonute mnepBooOpa3Hble 3JI€MEHTapHBIX (YHKLMH, BBIYUCIATH HMHTErpai Io
dbopmyne Hetotona — JleiiOuuma

47 Pemrate mpukiagHble 3amadud, B TOM YHCJIE COIHAIBLHO-dKOHOMHYECKOTO W

q)HSI/IquKOFO XapakKTepa, CpCaACTBAMH MAaTCMATHUYCCKOI'O aHaJIn3a




HHPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KITACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Hucna v BBIYUCICHUS
Parmonanbupie uncna. OOBIKHOBEHHbIE U JECATUYHBIC APOOHM, MPOIEHTHI, OECKOHEYHBIE
11  Tepuomyeckue npodu. Apudpmernyeckue oOmnepanuu €  palMOHAJbHBIMU  YHCIaMH,
peoOpa3oBaHusl YUCIOBBIX BblpakeHUH. IlpuMeHenne npobel ¥ MpPOIEHTOB I pEIICHUs
IIPUKJIAJHBIX 3aJa4 U3 Pa3IMYHbIX OTpaciied 3HaHUHI U pPEaJIbHON JKU3HU
JleiicTBuTeNnbHBIC 4YHCNA. ParMoHanbHBIE W HppalMOHANBHBIE YHCTA. ApPUPMETHYICCKHE
1.2 omepauumm c¢ gelcTBUTENbHBIMU uuciamMu. [IpuOnmk€HHbIE BBIYMCIEHUS, IpaBHIIa
OKPYIJVICHUS, IPUKUIKA U OLICHKA PE3YJIbTATA BBIYUCICHUN
Crenenp ¢ uensiM mokaszareneM. CraHmapTHas ¢opMa 3amucH JEeHCTBUTEIBHOTO YHCIIA.
1.3  Hcnonb3oBaHue mnoaxoisiied ¢GopMmbl 3alMCH ACUCTBUTENbHBIX YHCET JUISL pelleHHs
MIPaKTUYECKUX 3aJ1a4 U IPEJCTABJICHUS JaHHBIX
14 ApI/I(i)MeTI/ILI?CKI/If/'I KOpEHb HATypalbHOH creneHu. J{eWCTBUS C apupMETHIECKUMU KOPHSIMHU
HaTypaJIbHOM CTENECHU
15 CHHyC, KOCHHYC M TaHIE€HC 4YMCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC, apKTaHI€HC
YHUCJIOBOI'O apryMEHTa
2 VYpaBHEHUsI U HEPABEHCTBA
2.1  ToxnmecTBa M TOXACCTBEHHBIC MPEOOPa30BaAHUS
29 IIpeoOpa3oBaHue TPUTOHOMETPUYECKUX BblpakeHUH. (OCHOBHBIE TPUTOHOMETPUYECKUE
bopmyIbl
2.3  VYpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pemnieHue HepaBeHCTBa. MeTo/] HHTEPBAJIOB
2.4  Pemrenue neipix U IpOOHO-pAIIIOHANTBHBIX YPaBHEHUH U HEPABEHCTB
2.5 Pemenune uppanmoHaNbHBIX YPAaBHEHUH W HEPABEHCTB
2.6  Pemenue TpUTOHOMETPHUUECKUX YpaBHEHHUN
27 IIpuMeHeHHEe ypaBHEHUN W HEPABEHCTB K PELICHUI0 MAaTEMAaTHUYECKUX 3aJad M 3aJad U3
pa3IMYHbIX 00JaCTe HayKH U pealIbHOM JKU3HU
3 OyHKIMH U TpaduKH
3.1  ®ynkuwms, ciocoOsl 3aaanus pyHkuuu. ['paduk pynknnu. BzaumHo oOpaTHbie QYHKIIUU
3.2 OO6nacTh ompeneneHus 1 MHOXKeCTBO 3HaueHWi ¢yHkiuu. Hymu Qynkuuu. IlpomexyTtku
3HAKONOCTOSAHCTBA. YETHBIE U HEeUETHBIE (PYHKIUH
33 CreneHHass (QyHKIUS C HaTypaJbHbIM M LENbIM Moka3aTeneMm. EE cBoiictBa u rpaduk.
CaoiicTBa ¥ rpa@uK KOpHs N-O CTENEeHU
34 TpuroHomeTrpuyeckass  OKPYXHOCTb,  ONpEIECICHHE TPUTOHOMETPHUYECKUX  (pyHKUUH
YKCJIOBOTO apryMEHTa
4 Hauana marematnueckoro ananmnsa
41 [locnegoBarenbHOCTH, ~ CHOCOOBI  3aJaHUSl  MOCIEAOBATEIbHOCTEH. MoOHOTOHHBIE
IIOCJIEI0BATEILHOCTH
Apudmernueckas 1 reoMeTpudeckas nmporpeccuu. beckoneuno yoObIBaroIas reoMeTpuyecKkas
4o | Tporpeccus. Cymma OeckoHeuHO YyObIBarollell reomerpuueckoi mporpeccun. dopmyna

CIIOKHBIX TIPOIIEHTOB. VCMoONb30BaHUE TMPOTPECCHH Ui PEIICHHs] peabHBIX  3aj]ad
MIPUKIIAHOTO XapaKkTepa

MHuoecTBa U JIOTHKa







MHoxecTBO, omepanuu Haj MHOXecTBaMu. Juarpammel Jiiniepa — Benna. Ilpumenenue

5.1  TeopeTHKO-MHOKECTBEHHOTO ammapaTa JJisl OIHCAaHUS peabHBIX MPOIECCOB U SBICHHUM, PU
peLIeHNH 3aJa4 U3 APYTUX Y4eOHbIX IPEIMETOB
5.2 | Ompenenenue, TeopemMa, CiIeICTBUE, J0Ka3aTeNbCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COJIePKAHUS
1 Yucna u BBIYHUCIECHUS
11 HarypanbHble u niensle yncina. Ilpu3Haku AeIMMOCTH LEIbIX Yucell
1.2 CTteneHb ¢ pallMOHAIBHBIM TTOKa3aTesneM. CBOKWCTBA CTEIICHU
1.3 Jlorapudm uncna. JlecaTuunbie 1 HATypaJIbHBIC JTOTapU(BMBbI
2 VYpaBHEHMsI U HEpaBEHCTBA
2.1 [IpeobpazoBanue BBIpaKEHHIA, COACPIKAIIMX JIOTAPU(HMBI
2.2 [IpeoOpazoBanne BRIpaKEHHIA, COACPIKALINX CTEIICHH C PAllMOHAIBHBIM MTOKa3aTeIeM
2.3 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [Toka3aTenpHBIC YpaBHEHUS 1 HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHS U HEpPAaBEHCTBA
26 CI/ICT?MH JII/IHefIHLIXv ypaBHeHMI. PemieHne NPUKIAAHBIX 33724 C MOMOIIBIO CHCTEMBI
JUHENWHBIX YpaBHEHUN
2.7 CucTeMbl 1 COBOKYITHOCTH PAllMOHATBHBIX YPABHEHUH M HEPABEHCTB
28 [Ipumenenne ypaBHEHHH, CHCTEM W HEpPABEHCTB K PEIICHHIO MaTeMaTHYECKUX 3a1ad U
3aJa4 U3 Pa3IUYHbIX 00JIacTel HAYKU U pealbHOU JKU3HU
3 OyHKIMH U TpaduKu
31 Oynkuus. [lepuoguueckue pyHkunu. [IpoMexyTkn MOHOTOHHOCTH (YHKIUU. MaKCHUMyMBI
U MUHUMYMBI pyHKkunu. Hanbonbiee n HaMeHblee 3HaueHne QyHKIUU Ha IPOMEKYTKE
3.2 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpapuKu
3.3 [Toka3arenbHas u orapupmudeckas GyHKINHU, UX CBOICTBA U rpaduku
3.4 Vcnonb3oBanue rpadukoB GyHKIMN A7 pelieHus] ypaBHEHUH U JIMHEHHBIX CHCTEM
Hcnonb3oBanue rpapukoB (GYHKUMH Ui HMCCIEIOBAHUS IPOLECCOB U 3aBUCHUMOCTEH,
3.5 KOTOpBIE BO3HHUKAIOT MPHU PEHICHUH 3a]ad M3 JPYruX y4eOHBIX IMPEIMETOB M PEaTbHOM
KHU3HU
4 Hauana maremMaTHueCKOro aHajn3a
4.1 HenpepsbiBable QyHKIIMH. MeTOA MHTEPBAJIOB /Il peIlIEHHs] HEPABEHCTB
4.2 [TpousBonHas GpyHkiuu. ['eomerprueckuii 1 GpU3NUYECKUN CMBICT IPOU3BOTHON
43 [TpousBoaHble 37eMEHTApHBIX (QYHKIMNA. DOPMYNIbI HAXOXKACHUS MPOU3BOAHONW CYMMBI,
IPOM3BEACHUS M YaCTHOTO (DYHKIIUH
44 [IpumeHeHre NMpoU3BOAHON K MCCIIEAOBAHUIO (YHKIMA HA MOHOTOHHOCTH M DKCTPEMYMBI.
Haxosxnenne HanOOobIIero ¥ HAMMEHBIIETO 3HaYeHUsT (PYHKIIMU Ha OTPE3KE
45 [lpuMeHeHHe TIPOM3BOAHOW ISl HAXOXKACHWS HAWIYYIIEro pPEmIeHHS B TPUKIAIHBIX
3ajauax, JAJIs ONpeaesieHUs] CKOPOCTH Ipoliecca, 3alaHHOro (GopMyInoil il rpadukom
4.6 [TepBooOpa3nas. Tabnuia nepBooOpa3HbIX
47 Wnterpan, ero reoMerpudeckuii M (QU3MUECKUH cMbIcia. Bblumcinenue wuHTErpana 1o

dbopmyrne Hetotona — JleiiOHuia




INPOBEPSAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
HHPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30BAHUA

Kon
NMPoBePSIEMOro
TpedoBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOI 00pa30BaTeJIbHOI MPOrpaMMbl CpeHero 001ero 00pa3oBaHus

Bnagenue meromamMu 10Ka3aTeibCTB, AJTOPUTMAMU pEIICHUS 3a7ad; YMEHHE
(GbopMyIHpOBaTH M ONEPHPOBATH MOHATHUSAMH: ONpEICICHHE, aKCHOMa, TeopeMma,
CJIEJICTBUE, CBOMCTBO, MPU3HAK, 0OKA3aTEIbCTBO, PABHOCHIIbHBIE (DOPMYIUPOBKU;
OPUMEHSATh HX; YyMEHHE (OPMYNIHUPOBAaTH OOpPAaTHOE W MPOTHBOIOJIOKHOE
YTBEP)KJCHHE, TPUBOAUTH NPUMEPhl U KOHTPIPUMEPBI, HCHOIB30BATh METOJ
MaTEeMaTHYeCKONM WHAYKIHU; MPOBOJUTH JIOKa3aTelbHBIE PACCYKICHUS MpU
pelIeHnn 3a]1a4, OLEHUBAaTh JIOTMYECKYIO MPAaBUIBHOCTb PACCYXICHUN; yMEHHE
ONEpPUPOBATh MOHATUSMHU: MHOXKECTBO, IOJAMHOXECTBO, OINEpaldd  Hal
MHO>KECTBaMU; YMEHHUE HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar JUist
OIMMCaHUs PealbHBIX MPOIECCOB U SBICHUI M MPU PEUICHUH 33/1a4, B TOM YHCIIE
U3 JIpyTuX y4eOHBIX NPEIMETOB; yMEHHE OIEPHPOBATH MOHATUSAMH: Tpad,
CBSI3HBIN Tpad), AepeBo, LUK, Tpad Ha MIOCKOCTH; YMEHHE 33/1aBaTh U OMHICHIBATH
rpadbl pa3TUYHBIMHU CIIOCOOAMU; UCTIOJIB30BATH IPpadbl IPU PEIICHUH 3a/1a4

YMeHue onepupoBaTh MNOHATUAMU: HATYPAIbHOE YHUCIO, LIEJIOE YUCIIO, CTENEHD C
LEJBIM IOKa3aTeleM, KOPEHb HATypaJlbHOM CTENEHH, CTENEHb C PalMOHAIbHBIM
MOKa3areseM, CTENICHb C IEHCTBUTEIILHBIM ITOKa3aTesieM, JIorapudm ducia, CHHYC,
KOCUHYC U TaHI'€HC IPOU3BOJIBHOIO YHUCIA, OCTATOK MO MOAYII0, pallMOHAIbHOE
qHuciljio, I/IppaIlI/IOHaJII)HOG YHucCJIo, MHO>KECTBaA HaTypaJII)HI)IX, O EIbIX,
palMOHANbHBIX, JACHCTBUTENBHBIX YHCENI, YMEHHME HCIOJIb30BaTh MPU3HAKU
JETMMOCTH, HAaUMEHBIIUM OOIIMI JeTUTENh M HaWMMEHbIIee oO0IIee KpaTHoeE,
anroput™ EBKiMza mnpu  pelmieHud 3ajJad; 3HAaKOMCTBO C  Pa3jIMYHBIMU
IIO3UIITMOHHBIMHU CHCTEMAaMU CUYHCIICHUA, yMeHI/Ie BBIITIOJIHATH BBIYUCJICHUC
3HaUYeHUH M TPeoOpa3oBaHUsl BBIPAKEHUH CO CTEMeHsSMU U Jorapudmamu,
npeoOpa3oBaHusl JIPOOHO-PAMOHATBHBIX BBIPAKEHUM;, YMEHHE ONEpPUpPOBATH
MOHATUSIMMU: MOCJIEOBATEIIbHOCTD, apudmernyeckas porpeccus,
reOMETpUYECKasl Mporpeccus, OECKOHEYHO YOBIBaroIasi TeoMeTpUYecKas
MPOTpeCcCcHsl; YMEHHUE 3a1aBaTh IOCIIEI0BATEIBHOCTH, B TOM YHCIJIE C IOMOIIBIO
PEKYPPEHTHBIX (POPMYIT; YMEHHE ONEPUPOBATh MOHATHAMH: KOMIIEKCHOE YHCIIO,
CONPSKEHHBIE KOMIUIEKCHBIE YMCIIA, MOAYJIb U apryMEHT KOMIUIEKCHOT'O YHCIIa,
¢opMa 3amucu KOMIUIEKCHBIX 4Hucell (FreoOMETpHYecKasi, TPUTOHOMETpUYEcKas U
anrebpanveckas); yMeTh MPOU3BOJAUTH  apuMeTHUecKue JeHCTBUS  C
KOMIIJIECKCHBIMHU 4YHCJIaMH, HpI/IBOI[I/ITI) HpI/IMepBI HUCIIOJIB30BAHUSI KOMIIJICKCHBIX
YHUCEJ; ONePUPOBATh MOHATUIMU: MaTpula 2x2 u 3X3, onpenenuTenb MaTPUILbI,
F€OMETPUYECKUIN CMBICIT OTIPEACITUTEINS

VYMenune OICpHUpOBaATH IIOHATUAMMU: panuOHAJIbHEBIC, HppalvOHAJIBHEIC,
MoKa3aTeJbHble,  CTENEeHHble,  JOrapupMHUUECKUEe,  TPUTOHOMETPHUECKUE
YpaBHCHUA MW HCEPABCHCTBA, UX CHCTEMbI, YMCHHUC OICPHUPOBATH IOHATHUAMMU:
TOKJIECTBO, TOXJIECTBEHHOE NIpeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMA
YpPaBHEHUW M HEPABEHCTB, PAaBHOCWJIBLHOCTHh yYpaBHEHWI, HEPABEHCTB U CHUCTEM;
YMEHUE pellaTh YPaBHEHHs, HEPABEHCTBA M CHUCTEMbI C IIOMOILBIO Pa3IMYHBIX
NMpUEMOB; pPEIIaTh YPAaBHEHUs, HEPABEHCTBA W CHCTEMBI C MApaAMETPOM;
IIPUMEHATH YPAaBHEHUs, HEPABEHCTBA, UX CUCTEMBI I PELICHUS MaTeMaTUIECKUX
3aJ1a4 U 3aJ1a4 U3 pa3IU4HbIX 00J1acTel HayKH U pealibHOM JKU3HU




VYMeHue  omepupoBaTh  MOHATHAMHU:  (QYHKOHUS,  YETHOCTh  (DYHKIUH,
NEPUOUYHOCTD (DYHKIIMH, OTPAaHUYCHHOCTh (DYHKIIMHM, MOHOTOHHOCTH (DYHKIIUH,
9KCTpeMyM (YHKIUH, HauOoibllee M HaWMEHbIee 3Ha4YeHUs (QyHKUMM Ha
MIPOMEXYTKE, HENpepbIBHAS (DYHKIMS, aCUMITOTHI rpaduka QyHKINH, epBas
BTOpas MpPOW3BOMHAS (YHKIHMH, TE€OMETPUYECKUH U (HU3MYECKHH CMBICT
MIPOM3BOJIHOM, TEPBOOOpA3Has, OMPENSIEHHBIA WHTETpall; YMEHUE HaXOIWTh
acuMNTOTHl Tpaduka (yHKIMH; yMEHHE BBIYUCIATH HPOHU3BOAHBIE CYMMBI,
NPOU3BEACHUS, YAacTHOTO M KOMIO3UUUHM (YHKIMHA, HAXOAWTh YpaBHEHHUE
KacaTelbHOW K Trpaguky (QYHKIUHM; YMEHHE HaXOIUTh [POHU3BOJHBIC
JJIEMEHTAPHBIX  (YHKUWH; YMEHHE  HCIIONb30BaTh  MPOHM3BOJHYIO IS
uccienoBaHus (QyHKUMH, HAaXOMUTHh HAMOOJBIINE W HAUMEHbBLIME 3HAYCHHUS
¢byHKUMH; CTPOUTHh TpadUKd MHOTOWIEHOB C HCIIOIB30BAaHMEM ammapara
MaTeMaTU4ecKOro aHauW3a; IPUMEHSITh NPOU3BOMHYIO JUIS  HAaXOXICHHS
HAWTYYIIEero PEUICHUs B IPUKIIAJHBIX, B TOM YUCIIE COIMATbHO-I)KOHOMHUYECKUX U
¢u3MUecCKUX 3a1adax; HAXOMUTh IUIOMAmd M OOBEMBI (UIYp C IIOMOIIBIO
MHTETpaja; NPUBOJUTH MIPUMEPH MATEMAaTHIECKOTO MOJICIIMPOBAHUS C TIOMOIIBIO
nuddepeHInaTbHbIX YpaBHEHHH

YMeHue omnepupoBaTh MNOHATUAMU: Trpaduk GyHKIMH, oOpaTHas GyHKIUS,
KOMIO3UIMsl  (QYHKIWH, JMHeWHas (yHKOWsA, KBajpaTUdHas  (QyHKIHS,
panroHanbHasi GYHKIUS, CTENeHHAas (YHKIHS, TPUTOHOMETpUYecKue (YHKIINH,
o0OpaTHbIC TPUTOHOMETPUYECKUE (PYHKIIUH, MOKa3aTedbHas W Jiorapudmudeckas
(YyHKIIUM; yMEHHE CTPOUTh TpaduKu W3y4EeHHBIX (YHKIUH, BBITOJHSTH
npeoOpa3oBaHusi TpapuKoB (DYHKIMIA, WCIONB30BaTh TpaUKH Ui HU3Yy4CHUS
MPOLIECCOB M 3aBUCUMOCTEH, IPU PEIICHUH 3a7a9 U3 APYTUX yUEOHBIX TPEIMETOB
W 3aJa4 W3 PEaJbHON >KU3HM; BBIPAXKATh (OPMYJIAMH 3aBHCUMOCTH MEXIY
BEeIIMYMHAMU; WCIOJIb30BaTh CBOHCTBA W Tpapukd QYHKIWA IS PEIICHHS
ypaBHCHHMIA, HEPABCHCTB M 33]1a4 C MapaMeTpaMu; H300paxaTh Ha KOOPAUHATHOM
TJIOCKOCTH MHOXECTBA PEIICHUN ypaBHEHUH, HEPABEHCTB M KX CHUCTEM

YMeHue pemiaTh TEKCTOBBbIE 3a7jaud pa3HbIX THIOB (B TOM YHCJE HAa MPOLIEHTHI,
J0JIM U YacTH, Ha JABIKEHHE, pabOTy, CTOMMOCTh TOBAapOB U YCIYI, HaJIOTH,
3aJa4yd M3 O00JacTH YIpaBJICHUS JIMYHBIMU U CEMEWHBIMM (UHAHCAMMU);
COCTABJIATh BBIPAXKCHUS, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI IO YCIOBHIO
3aJa4u, UCCIEN0BaTh IOIYYEHHOE PEIIEHHE M OLEHUBAaTh IPaBAONON00HOCTh
pe3yiabTaTOB; YMEHHUE MOJEIUPOBATh PEAIbHBIE CUTYallMH Ha S3bIKE MAaTEMAaTUKH;
COCTABJISITh BBIPAKCHUS, YPABHEHUS, HEPABEHCTBA M UX CUCTEMBI 11O YCIOBHIO
3ala4d, MCCIIEJ0BaTh IIOCTPOCHHBIE MOJCIHM C MCIOJIb30BAHUEM allapara
anreOppl, UHTEPIIPETUPOBATH MOTYUEHHBIN pEe3yabTaT

YMeHue onepupoBaTh MOHATHSAMHU: cpelHee apudmernyeckoe, MeAUaHa,
HauOoJplllee M HaWMEHbIee 3HAYEHUs, pa3Max, JAUCHEepCHs, CTaHAAPTHOE
OTKJIOHEHHE YHCJIOBOrO Habopa; yMEHHE U3BJIEeKaTb, WHTEPIPETUPOBATH
uHpOpMaIMIO, TpeJICTaBIeHHYI0 B TalOnMIax, Ha JAudarpaMmax, rpadukax,
OTPaXKAKOIyK0 CBOWCTBA pEaJbHBIX MPOLECCOB M SBICHUW; MPEICTaBIATh
uHGOpPMAIIMIO C TOMOUIbIO TAOJMIl U JUArpaMM; HCCIEIO0BaTh CTAaTUCTHUYECKHUE
JaHHbIE, B TOM YHUCJIE C NMPUMEHEHHEM rpapUuecKHX METOJIOB U 3JIEKTPOHHBIX
CpeACTB; TpaHUUEeCKHd HCCIEIOBAaTh COBMECTHBIE HAOIIOJCHUS C TIOMOIIbIO
JarpaMM pacCEeMBAHMS U JINHEWHOW pErpeccuu




YMeHne omepupoBaTh MOHATHSMHU: CIyYaWHBIM OMBIT U CIIy4yallHOE COOBITHE,
BCPOATHOCTDH CJIy‘-IElfIHOI‘ (¢} CO6BITI/IH; YMCHHUC BBIYHUCIIATH BCPOATHOCTH C
UCIOJIb30BaHUEM TpaUUECKUX METOJIOB; MPUMEHATH (OPMYJbl CIOXKEHUS H
YMHOXCHHS BEPOSITHOCTEH, (hOpMYITy MOJIHON BEpOSITHOCTH, (hopmyny beprymwy,
KOMOMHaTOpHbIE (akThl U (OPMYINbI; OLIEHUBATh BEPOSITHOCTH PpealbHbBIX
COOBITHI;  yYMEHHME  ONEpHUpOBAaTh  IOHATUSAMH:  CllydyailHas  BEJIUYMHA,
pacmpesielieHue BEpOSTHOCTEH, MaTeMaTHUecKoe OXHJIaHue, TUCHepCus W
CTaHJApTHOE OTKJIIOHEHHE CIIy4ailHOW BEIMYMHBI, (DYHKIHMH pacrpeieieHHs M
IUIOTHOCTH PABHOMEPHOrO, MOKa3aTeIbHOTO W HOPMAIbHOIO paCHpeesICHUN;
YMEHUE UCIIOIb30BATh CBOMCTBA U3YYEHHBIX PACIPEACIICHUN I peLIeHus 3a1a4;
3HAKOMCTBO C TOHATUSIMHU: 3aKOH OOJBIIMX YHCET, METOJAbl BBIOOPOUHBIX
HCCHCHOBaHHﬁ; YMCHHUEC IIPUBOAUTL MNPUMCPBI IIPOABJICHHSA 3aKOHA 60J'IBH_II/IX
yucel B TMPUPOJHBIX U OOILIECTBEHHBIX SBICHUSAX; YMEHHE OINEpPUPOBATH
MOHSATUSAMU: COUETAaHUE, NTEPECTAaHOBKA, YUCIO COUYETAHUM, YUCIIO MEPECTAHOBOK;
6unoM HploTOHA; yMeHHE MPUMEHSATh KOMOMHATOpPHBIE (PaKThl M PACCYKICHUS
AJId peIICHUA 3aaa4y; OUCHHBATH BCPOATHOCTH PCAJIbHBIX CO6BITHfI; COCTAaBJIATH
BEPOSATHOCTHYIO MOJIETIb M HHTEPIPETUPOBATH MOTYyUYEHHBINH Pe3yabTaT

YMeHHe onepupoBarh IMOHATHAMU: TOYKA, IpsiMasi, IUIOCKOCTb, IPOCTPAHCTBO,
OTpE30K, JIyd, BEIUYMHA YIUIA, IUIOCKUM YroJl, ABYTPAHHBIN YroJl, TPEXI'PaHHBIN
yroJl, CKpEIIMBAIOIIUECS NpPsSIMbIE, MAPALIEIBHOCTh W INEPHEHIUKYISIPHOCTD
OPSMBIX M IUIOCKOCTEM, Yrojl MEXAy NIpPSIMBIMH, Yrol MEXAYy IpsSAMOH H
IJIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSAMH, PACCTOSHUE OT TOYKH 0 IUIOCKOCTH,
paccTosiHUE MEXAY IPSMBIMHM, PAacCTOSIHHUE MEXIy IUIOCKOCTSMHM; YMEHHE
MCITIOJIB30BATh MPH PELICHUN 33/1a4 W3yUeHHBbIE (DAaKThl U TEOPEMBI IUIAHUMETPHH;
YMEHHE OLEHHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEr0 MHpa; CTPOUTh
MAaT€MaTHYECKUE MOJCIH C IIOMOIUBK) I€OMETPUYECKUX IOHATUH W BEIUYHH,
pelaTh CBA3aHHbBIE C HUMHU IIPAKTUYECKHE 331a4H
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YMeHue onepupoBaThb HOHATHUSAMH: IUIOMIAAb (GUIYphl, O00BEM  (QUIYpHI,
MHOTOTPaHHHUK, MPaBUJIbHBI MHOTOIpDAaHHUK, CEYEHHWE MHOTOTpaHHHUKA, KYO,
napajjiesienunesl, Npu3Ma, nupamuaa, ¢Gurypa M IOBEpXHOCTb BpalleHUS,
UWIMHIP, KOHyc, Imap, cdepa, miom@anb cdepsl, IUIOMAAb [OBEPXHOCTH
NUpaMUAbl, TPU3MBI, KOHYCa, IMUIMHApA, O0BEM Kyba, MPsIMOYroJbHOIO
napajuiefienunesaa, NupamMuabl, TPU3MBblL, LUIUHApPA, KOHYyca, IIapa, pa3BEPTKa
MIOBEPXHOCTHU, CEYEHMsI KOHYCA U LIWJINHAPA, apajljIeNIbHbIE OCH WJIM OCHOBAHHUIO,
CeueHue IIapa, IUIOCKOCTb, Kacarolasics c@epbl, MWIMHIpA, KOHYCa; YMEHUE
CTPOUTh CEYEHHE MHOIOIpaHHHMKA, H300pakaTh MHOTOTPAHHUKH, (QUTYpHI H
MOBEPXHOCTH BpAIIECHUS, UX CEUYEHHUS, B TOM YHCJE C MOMOIIbIO AJIEKTPOHHBIX
CPEeACTB; yMEHHE IMPUMEHSTh CBONCTBA T€OMETPUUYECKUX (PUTYpP, CAMOCTOSTENEHO
(GbopMyNnIpoBaTh ONpPENEICHUST H3y4aeMbIX (UIYp, BBLABUIAaTh THIOTE3bI O
CBOWCTBAX M NpPU3HAKAX TIE€OMETPUYECKUX (Uryp, OOOCHOBBIBATH WM
ONpoBepraTh MX; yMEHHE IMPOBOJAUTH KiaccUpuKaluio (GUryp MO pa3IudHbIM
MIPU3HAKAM, BBIOJIHATh HEOOXOAUMBIE JONOIHUTEIbHbIE TOCTPOCHHUS
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YMeHne onepupoBaTh MOHATHUSMH: IBM)KEHHE B MPOCTPAHCTBE, MapalIesIbHBIA
MePEeHOC, CAMMETPHUS Ha TNIOCKOCTH U B MIPOCTPAHCTBE, TIOBOPOT, peodpa3oBaHue
nmoaoOus, MmoaoOHbIe (GUTYpHl; YMEHHE paclo3HaBaTh paBHBIC M IOJIOOHBIC
¢burypel, B TOM 4HCI€ B HPUPOJE, HCKYCCTBE, APXUTEKTYpPE; HCIOJIb30BaTh
TCOMETPHUCCKUE OTHOIICHUS TPH PEIICHHH 3aj]ad; HaXOIUTh I'€OMETPUYCCKUE
BEIMYMHBI (AJIMHA, YTOJ, IUIOmanb, OOBEM) NMpH pElICHHHM 33734 U3 JPYTHX
YUeOHBIX MPEIMETOB U U3 PEATbHOM JKU3HU; YMEHUE BBIUYUCIISATH TEOMETPHUCCKUE
BEJIMYMHBI (IJIMHA, YTrOJ, IUIOMAab, 00BEM, IUIOMAAb OBEPXHOCTH), HCIIONIb3Ys
u3ydeHHbIe (POPMYIIBI U METO/IBI, B TOM YKCJIE: IUIOIMIAb MOBEPXHOCTH IMUPAMHU/IBI,
MpU3MBI, KOHYCa, HWIMHIPA, IUIOMAab cdepbl; 00BEM Kyda, MPSIMOYTOJBHOTO
napajuiesiienunea, MUpaMHIbl, T[PH3MBIL, IWIMHAPA, KOHYyca, IIapa; YMEHHUE
HAXOJUTh OTHOIIEHHE 00bEMOB MOAOOHBIX HUTYP

YMeHue onepupoBaTh MOHATHIMU: IPSIMOYTOJIbHASI CHCTEMa KOOPAMHAT, BEKTOP,
KOOpJIMHATHl TOYKH, KOOPIMHATHI BEKTOpPA, CyMMa BEKTOPOB, NPOHM3BEICHUE
BEKTOpa Ha YMCIIO, PA3JIOKEHHE BEKTOpa M0 0a3ucy, CKaIspHOE NMPOHM3BEICHUE,
BEKTOPHOE TIPOU3BEICHHUE, YroJl MEXIy BEKTOpaMH, YMEHHUE HCIIOJIb30BaTh
BEKTOPHBI W KOOPAMHATHBIA METOH MJsl PEUICHHS TeOMETPUYECKHX 3a7ad U
3aja4 IPYrux y4eOHBIX MPEIMETOB
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YMenue BpIOMpATh MOAXOAAIIMN METOJ JJs pELIeHUs 3ajaud; [OHUMaHHUE
3HaYMMOCTH MaTEeMaTUKU B U3Y4YE€HUH MPUPOIHBIX U OOILECTBEHHBIX MIPOLIECCOB U
SIBJICHUM; YMEHHUE PACIO3HABATH IPOSBICHUE 3aKOHOB MAaTEMAaTHKU B MCKYCCTBE,
YMEHHE IPUBOJIUTH IPUMEPBl MATEMAaTHYECKUX OTKPBITHH POCCUICKON H
MHPOBOM MaTeMaTU4ECKON HAYK1




INEPEYEHD 2JIEMEHTOB COILEPKAHUA, ITPOBEPAEMBIX HA EI'D 11O

MATEMATHUKE
Kona IIpoBepsieMblii 3JIEeMEHT COIePKAHUSA
1 Yucna v BIYKCICHUS
1.1 Harypanbsble u nenble uncia. [Ipu3Haku JenMMOCTH LIEIbIX YHCEN
19 Panmonanbupie uncna. OOBIKHOBEHHBIE M JAECATHYHBIE APOOH, MPOIECHTHI, OECKOHEYHBIE
HEepUoIMYEcKue 1podu
13 ApHd)MeTI/quCKI/IfI KOpEHb HATypaJIbHOW cTerneHu. JIeWCTBus ¢ apuMETHUECKUMHU KOPHSIMH
HATYpaJIbHOH CTENEeHU
14 | Crenensb ¢ uensiM nokasarenaem. CTeneHb ¢ palmoHaIbHBIM MoKa3aTesieM. CBOKWCTBA CTETICHU
15 CuHyc, KOCHHYC M TaHT€HC YHCJIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHIEHC
YHCIOBOTO apryMeHTa
1.6  Jlorapu¢m uncna. JleciTHuHBIC  HATYpaJIbHBIE JTOTAPU(MBI
JeiictBuTenpHble uYncia. Apu(METHYECKHE ONEpali C JCHCTBUTEIBHBIMU YHCIIAMHU.
1.7  IlpuOmxk€HHBIE BBIYUCIEHMS, IpaBUJa OKPYIJICHUS, NPUKHUIKA M OLIEHKa pe3ysbTara
BBIYUCIICHUH
1.8 IIpeoOpazoBaHuEe BBIpAKCHHIMA
1.9 KowmruiekcHble yncia
2  YpaBHEHHS U HEPABEHCTBA
2.1  Iensie u 1poOHO-pAIIMOHATILHBIC YPABHEHUS
2.2 | HppauuoHallbHbIE YpaBHEHUS
2.3 | Tpuronomerpuueckue ypaBHEHUs
2.4 | Iloka3zarenbHbIC U JIOTapU(DMUYECKUE YPABHEHHUS
2.5 | llenble 1 1poOHO-pallMOHATIbHbIE HEPABEHCTBA
2.6 | HppaunoHaiabHbIE HEPABEHCTBA
2.7 | Tloka3arenbHbIe U JIorapu(MUIECKHe HEpaBEHCTBA
2.8 | Tpuronomerpuyeckre HEpaBeHCTBA
2.9 | CucteMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHeHUs, HEPABEHCTBA U CHCTEMBI C ITApaMeTPaMu
2.11 Matpuna cucTeMbl TUHEHHBIX YpaBHEeHUH. OnpeaenuTenh MaTPHIIbI
3  ®ysKMH U rpadukH
31 OyHK1us, cnocobbl 3ananus ¢yHkuuu. I'papux ¢ynkuuu. B3anmHo oOpaTHble (yHKIUU.
Uérneie 1 Heu€THBIC GyHKIMU. [leproanueckue GpyHKINH
Ob6nacTte omnpenenaeHuss 1 MHOKeCTBO 3HaueHU (ynkumu. Hymu ¢ynkumu. IIpomexyTtku
3.2 | 3HaKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (GYHKUIHMH. MakCUMyMbl U MHUHUMYMBI
¢dbyakuun. Hanbonpiiee u HauMeHbIIIee 3HaYCHUE PYHKITUN HA TTPOMEKYTKE
33 CrenenHass (yHKIOWS C HATYpajdbHBIM M IENIBIM TOKa3areieMm. EE cBoiicTBa W Tpaduk.
CgoiicTBa u rpaduk KOpHs N-0if cTeneHu
3.4 | Tpuronomerpuueckue GyHKIIUH, UX CBOMCTBA U rpaduku
3.5 | Iloka3arenbHas u Jorapupmudeckas GyHKINHU, UX CBOICTBA U rpaduku
36 Touku paspeiBa. AcUMNOTOTH rpapukoB QyHKuui. CBoWicTBa (YHKIMI, HETPEPHIBHBIX Ha
OTpE3Ke
3.7 | IlocnenoBaTesbHOCTH, CIIOCOOBI 33/1aHUS MTOCIIEA0BATEIbHOCTEH
3.8 | Apudmernueckas u reomerpuueckas nporpeccuu. @opmyina cIokKHBIX IPOLEHTOB




4 Hauvana mareMaTtuyeckoro anaan3sa

4.1  IlpouwsBognas pyukmuu. [[pon3BoHbIE IeMEHTAPHBIX (PYHKITHI

4.2

[IpuMeHeHre MPOU3BOIHON K HCCIENOBaHUIO (DYHKIUH HA MOHOTOHHOCTH U IKCTPEMYMBI.
Haxoxnenune HauboIbI11ero 1 HaMMEHbIIIEro 3HaYeH!s! QYHKIIUU Ha OTpe3Ke

4.3  IlepBooOpasnas. MaTerpan

5 MHokecTBa U JIOTHKa

5.1 | MHuoxecTBO, onepamnuy Haja MHOXKecTBaMHu. [[narpammel Ditsiepa — Benna

5.2 | Jloruka

6 BepOHTHOCTB KU CTAaTUCTHUKA

6.1 | OnucarenpHas CTaTUCTUKA

6.2 | BeposTHOCTB

6.3 | KomOunaropuka

7 I'eomerpus

7.1 | ®urypsl Ha IJIOCKOCTH

7.2 | IlpsiMbIe ¥ TUTOCKOCTH B IIPOCTPAHCTBE

7.3 | MHOTOrpaHHHKHU

7.4  Tena v MOBEPXHOCTH BPAICHUS

7.5  KoopauHaThl U BEKTOPBI

10 KVIACC
Kon .
IpOBepHEEMOTO IIpoBepsiembie NpeIMeTHbIE Pe3yJIbTaThl 0CBOCHHSI OCHOBHOI
00pa3oBaTeIbHOM NMPOIrPaMMbl CpeIHero o01ero 00pasoBanus
pe3yJbTara
6 Teopust BEpOSTHOCTEW U CTAaTHCTUKA
6.1 UuTath U CTPOUTH TAOJIULIBI U JUArpaMMBbl
6.2 OnepupoBaTh MNOHATHSAMH: cpelHee apudmernyeckoe, MeauaHa, HauOoJibliee,
HauMEHbIIIEE 3HAYCHHE, pa3Max MacCHUBa YHCIOBBIX JTaHHBIX
OnepupoBaTh MOHATUSMHU: CIIy4alHBI S3KCHEpUMEHT (ONBIT) M cly4aiiHoe
COOBITHE, 3JIEMEHTapHOE COObITHE (PJIEMEHTAPHBIN HCXOJH) CIIy4alfHOrO OIbITa;
6.3 HaXOJUTh BEPOATHOCTH B ONBITaX C PABHOBO3MOKHBIMH CIIy4alHBIMH COOBITHSIMH,
HaXOJUTh M CpaBHUBATh BEPOATHOCTU COOBITHM B M3YyYEHHBIX CIIydalHBIX
IKCIIEPUMEHTAX
Haxomute u ¢opMmynupoBaTh COOBITHS: TIEpeceUYeHHEe W OOBEAMHEHHE TaHHBIX
6.4 COOBITHH, COOBITHE, MPOTHBOIOJIOKHOE JAaHHOMY COOBITHIO; TIOJB30BATHCS
quarpammamu Jitsiepa u popmysioi cioKeHHs BEpOSITHOCTEN MpHU pelIeHUH 3aa4
OnepupoBaTh MOHATUSMHU: YCIOBHAas BEPOSATHOCTb, HE3aBUCHMbIE COOBITHS;
6.5 HaXOJUTh BEPOATHOCTH C IMOMOIIBIO IPaBUJa YMHOMKEHHUS, C TMOMOIIBIO JEpeBa
CIIy4aitHOTO OMbITa
6.6 [TprMeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILIEHUH 3a7a4
OnepupoBaTb MNOHATUSIMHU: UCHBITAHUE, HE3aBUCHMbIE HCHBITAHUS, CEpUS
6.7 UCTIBITAHUN, YyCIeX M HeyAaya, HaxXOAUThb BEPOSTHOCTH COOBITHII B Cepuu

HE3aBUCHUMBIX HCITBITAHUHN A0 IMEPBOTO yCriexa, HaXOJAUTh BECPOATHOCTH COOBITHH B




cepuu ucnbsiTaHui bepuynnu

OnepupoBaTh NOHATUAMU: ClydyaliHas BETHMYHMHA, pacHpelesieHHe BEepOsITHOCTEH,

6.8 JiarpaMma pacrpeesieHus
11 KUIIACC
Kon .
HpOBepsIEMOro IIpoBepsiembie NpeMeTHbIe Pe3y.IbTaTbl 0CBOEHUs! 0CHOBHOI
pesyabTaTa 0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero o01ero odpa3soBanusi
9) Teopust BEpOATHOCTEHN U CTATUCTHKA
51 CpaBHUBATh BEPOSTHOCTH 3HAUEHUN CIIy4alilHOIN BEJIMYMHBI 110 PACIPEACIICHUIO WU
C IOMOIBIO THarpamMm
OnepupoBaTh NOHATHEM MAaTEMaTUUYECKOTO OKMJIaHUS, IPUBOJUTH IPUMEPHI TOTO,
52 KaK TPUMEHSETCS MaTeMaTHUYeCKOe OXXKHJIAHHE CIY4alHOW BEJIMYWHBI, HAXOIWTh
MaTEeMaTUYeCKOe 0KMIAHKE 110 JAHHOMY pacipeiesIeHUI0
5.3 HmeTh npejicTaBieHue 0 3aKOHEe OOJIBIINUX YUCE
5.4 HMeTp npeacTaBiaeHue 0 HOPMAJIbHOM pacipeiesieHun




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COJIePKAHUS

Teopust BEpOATHOCTEHN M CTATUCTUKA

6.1

6.2

[IpencraBieHre NaHHBIX C MOMOIIBIO Ta0uIl U quarpamm. CpenHee apupMeTHIecKoe,
MearaHa, HauboJbllee U HAaUMEHbIIee 3HaYeHUsI, pa3Max, JAUCIIEPCHs] U CTaHJapTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB

CrnyuaitHble SKCTIEPUMEHTHI (OTBITHI) U CIyYaiHbIe COOBITHS. DIEeMEHTAPHBIE COOBITHS
(ucxonpl). BeposiTHOCTh ciy4yailHOro coObITHS. BIM30CTH 4acTOTHI U BEPOSITHOCTH
coObiTuii. CiydaliHbIE OMBITHI C PAaBHOBO3MOXKHBIMHU JJIEMEHTAPHBIMU COOBITHSIMHU.
BeposiTHOCTH COOBITHI B OIBITaX C pABHOBO3MOKHBIMU JIEMEHTAPHBIMU COOBITUSMU

6.3

6.4

Onepauuu Hajg COOBITUSAMH: IepeceueHue, OObeJUHEHUE, MPOTUBOIOIOXKHbIE
coObITHs. [lnarpammbl Ditnepa. @opmyiia ClIoKEHUS] BEpOATHOCTEH

VYcnoBHas  BEpOSATHOCTb.  YMHOXKEHHE  BeposiTHOCTEW. JlepeBo  ciaydalHOro
skcnepumenTa. @opmyna nosHoi BeposiTHOCTH. HezaBucuMble coObITUS

6.5

6.6

KomOunatopHoe mnpaBuio yMmHoxxeHus. IlepectaHoBku u  Qaxtopuan. Yucio
coveranuii. Tpeyronpauk [lackans. @opmyna 6maoma HetoTona

bunapHublii ciyyaiiHblli ombIT (McHbITaHuE), ycnmex M Heyaada. HesaBucumeble
ucnelTanua. Cepust HE3aBUCHMBIX UCHBITaHUM 110 1nepBoro ycnexa. Cepus
HE3aBHCHUMBIX UCIIBITaHUN bepHymm

6.7

CnyuaitHas BenuuuHa. Pacmpenenenue BeposTHocTel. [[uarpamma pacnpenencHus.
[Ipumepsl pacnpesiesieHnii, B TOM YHCII€ T€OMETPUUYECKOE U OMHOMUAIbHOE

11 KUIACC

Kon

HpOBepﬂeMblﬁ JIEMECHT COACPKAHUSA

Teopust BEpOATHOCTEN U CTATUCTUKA

5.1

UucnoBble XapaKTEpUCTUKU CIyYalHBIX BEJIWYUH: MaTeMaTHYeCKOe OXKUIaHHE,
JUCIIEpCUsl M CTaHJApTHOE OTKJIOHEHHWe. [Ipumepbl MpUMEHEHHsI MaTEMaTHYECKOTo
OKMJaHUS, B TOM YHCJIE B 3ajJayaX U3 IOBCEIHEBHOM XH3HU. MaTemaTuueckoe
OKU/laHue OMHApHOM ciydaiiHOM Benn4yMHbl. MaTeMaTH4ecKoe OXHJIAHHE CYMMBbI
CIIy4aiHbIX BEIMYMH. MaTeMaTuyeckoe OXHJAaHWE U JUCIIEPCHs] TE€OMETPUUECKOTO U
OMHOMMAJILHOTO pacrpeaeaeHui

5.2

3akoH OONBIIMX 4YHMCET M €ro poib B Hayke, Mpupoae U oOmiecTBe. BbIOOpoUHbIi
METOJI UCCIIENOBAHUN

5.3

IIpumepsl  HeNpepbIBHBIX  COydaWHbIX  BenW4MH. [loHATHE O  IJIOTHOCTH
pacnpezneneHus. 3a1aqy, NPUBOASIIME K HOPMAIbHOMY pacnpeaeneHuto. [lonsatue o

HOPMAaJIbHOM pacripeieICHUN




INPOBEPSAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
HHPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

Kon
NpoBepsieMoro
TpeOoOBaHMSI

IIpoBepsiemble TpeOGOBaHMS K MPEAMETHBIM Pe3yJbTATAM OCBOCHUSI OCHOBHOI
0o0pa3oBaTeIbLHON MPOrPaMMbl CpeIHero 001ero 00pa3zoBaHus

Brnagenne wmeromamm J0Ka3aTeNbCTB, AITOPUTMAMHU pEIICHUS 3aj1ad; yMEHHE
dopMynHupoBaTh M ONEPUPOBATH IMOHATUSAMH: OIpEIeNeHHE, aKCHOMa, Teopema,
CIIC/ICTBHE, CBOMCTBO, NMPH3HAK, J0KA3aTEIbCTBO, PABHOCWIBHBIE (DOPMYIHPOBKH;
OpPUMEHATh HX; YMeHHe (OpMyIHpoBaTb OOpaTHOE W  IPOTHBOMOJIOKHOE
yTBEpXK/IEHHE, IPHBOANUTH MPUMEPHl M KOHTPIPHUMEPHI, HCIOJIb30BaTh METOJ
MaTeMaTHYECKOW WHAYKLUWH; TPOBOJAUTH JOKa3aTelbHbIE pACCYKICHHUS IPH
peLIeHUH 3a7ad, OLCHMBATh JIOTMYECKYIO IPaBHIBHOCTb PACCYKACHUH; yMeHHE
ONEpPHPOBATH  TMOHATHAMH:  MHOXKECTBO, IOJMHOXECTBO,  OINEpAallMUd  HaJ
MHO)KECTBAMH; YMEHHE HCIIOIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar Jyis
OTMCAHMsI PEaJbHBIX MPOLECCOB U SBJICHUHA U MPH PEUICHUU 33/1a4, B TOM YHCIE U3
JPYrHX YYeOHBIX IMPEIMETOB; YMEHHE ONEpUPOBATH MOHATHAMHU: Tpad, CBI3HBIN
rpad, nepeBo, HHKI, rpad Ha IUIOCKOCTH; YMEHHE 33a1aBaTh W OINHUCHIBATH Tpadbl
Pa3IUYHBIMH CIIOCO0AMU; HCIIOIB30BATh Ipadbl MPH PEIICHUH 33/1a4

YMeHue onepupoBaTh MOHATUAMU: HATypalbHOE YUCIO, LIEJI0€ YMCIO, CTENEHb C
LEJNbIM [I0Ka3aTeleM, KOPEHb HaTypalbHOM CTENEHH, CTENEHb C PalUOHAIBHBIM
HoKaszareseM, CTeleHb C JAEHCTBUTEIbHBIM IOKa3aTesaeM, JorapudM yucia, CUHYC,
KOCMHYC M TaHI'€HC IPOU3BOJIBHOIO YHUCIJA, OCTATOK I10 MOJIYJI0, PalMOHAIBHOE
YHCII0, UPPALMOHAIBHOE YHCII0, MHOXKECTBA HATYypaJIbHBIX, LIEJIbIX, PALUOHAIbHBIX,
JEHCTBUTENBHBIX YHCEIl; YMEHHUE HUCII0JIb30BATh IPU3HAKU JIETMMOCTH, HAUMEHbIINHI
oOImMi JenuTens U HauMEeHblIee o0lee KpaTHoe, alropuT™ EBKinaa npu perieHuu
3a/1a4; 3HAKOMCTBO C Pa3JIUYHBIMU MMO3ULMOHHBIMU CHCTEMaMH CUUCIICHMSI; YMEHHE
BBITNOJHATH BBIYMCIICHUE 3HAYEHUI U MpeoOpa30BaHUs BHIPAKEHUHN CO CTENEHSIMU U
jgorapupmamy, mpeoOpa3oBaHUs JAPOOHO-PALMOHANBHBIX BBIPAKEHUM; yMeHHE
ONEepUpPOBaTh MOHATHUSIMHU: IOCIIEJOBATEIBHOCTh, apudMeTndeckas Mporpeccus,
reoMeTpuueckass — mporpeccusi, OECKOHEYHO  yObIBalomlasi  IeoMeTpHuecKas
Iporpeccusi; yMeHHe 3ajaBaTh IOCIEA0BATEIbHOCTH, B TOM YHCJIE C ITOMOIIBIO
PEKYPPEHTHBIX (OPMYI; YMEHHE ONEpPUpPOBATH MOHATUAMHU: KOMIUIEKCHOE YHCIIO,
COMNpPSKEHHBIE KOMIUIEKCHBIE YHCIIa, MOAYJIb M apryMEeHT KOMILJIEKCHOIO 4HucIa,
dopma 3amMcu KOMIUIEKCHBIX 4ucell (TeoMeTpuyeckas, TPUTOHOMETpHUYEcKass H
anreOpanveckas); yMeTh  TPOU3BOAWTH  apu(DMETHUECKHE  JICUCTBUS  C
KOMIUJIEKCHBIMH YUCJIaMH; TPUBOJIUTH MPHUMEPHl MCIOJIb30BaHUS KOMIUIEKCHBIX
YHCeJl; ONEpPUpPOBaTh MOHATUSAMHU: MaTpuua 2x2 u 3x3, omnpenenurenb MaTpHIIb,
TE€OMETPUUYECKUN CMBICI ONIPEAETIUTENS

YMeHue  onepupoBarb  IMOHATUSMU: palMoOHalbHbIE,  UpPpALHOHAJIbHBIE,
MoKa3aTelbHble, CTEIIEHHBIE, JJorapuMUYecKue, TPUrOHOMETPUYECKHE YPaBHEHUS U
HEPABEHCTBA, HUX CUCTEMBI; YMEHHME ONEPUPOBATH MOHATHAMH: TOXKIECTBO,
TOXKJIECTBEHHOE Mpeo0pa3oBaHKe, YpaBHEHNE, HEPABEHCTBO, CUCTEMA ypaBHEHUHN U
HEPABEHCTB, PABHOCUJIBHOCTh YPAaBHEHUH, HEPABEHCTB M CHCTEM; YMEHME pEIIaTh
YPAaBHEHUS, HEPABEHCTBA M CUCTEMBI C IOMOIIBIO PAa3IUYHBIX NMPHUEMOB; penIaTh
YPaBHEHHUs, HEPABEHCTBA M CHUCTEMBI C IapaMETPOM; IPUMEHSTh YypaBHEHUS,
HEpPaBEHCTBA, UX CHUCTEMBI [UIsl PELICHUsS MaTEeMaTH4YEeCKHX 3aJad W 3a1ad U3
pa3IMYHBIX 00J1aCTe HAYKU U pealibHOM KU3HH




VYMeHue onepupoBath MOHATUAMHU: (QYHKIHSA, YETHOCTh (QYHKIUH, TTIEPHOTUIHOCTD
(GyHKIMU, OrpaHUYCHHOCTh (DYHKIMH, MOHOTOHHOCTb (YHKIHH, SKCTPEMYM
¢yHKIMK, HamOospllee M HaUMEHbIIEe 3HA4YCHUS (QYHKIMM Ha TIPOMEXKYTKE,
HenpepbiBHAs (QyHKIMS, acUMNOTOTHl Tpaduka QyHKIUH, TepBas W BTOpas
NpoM3BOAHAS (PYHKIHMH, TEOMETPHYECKMH M (PU3MYECKUI CMBICH MPOM3BOJHOM,
nepBooOpasHasi, ONpeNeNEHHbId UHTETPpall; YMEHUE HAaXOAUTh aCUMIITOTHI Tpaduka
(GYHKIMM; yMEHUE BBIYUCIATH MPOU3BOIHBIC CYMMBI, IPOU3BEACHUS, YaCTHOTO U
KOMITO3UIIMHN (YHKIWH, HAXOIUTh ypaBHEHHE KacaTelIbHOM K rpaduky (yHKIHH;
yMEHHE HaXOJHUTh IPOU3BOJHBIC 3JIEMEHTAapHBIX (YHKIMH; YMEHHE HCIOJIb30BaTh
NPOM3BOJIHYIO JUISl UCCIIEOBAHMS (PYHKIMH, HAXOIUTh HAaHOOJbIINE U HAUMEHBIIHE
3HaueHHUs (pyHKUMH; CTPOUTH rpaMKH MHOTOUWICHOB C MCIIOJIH30BAHHEM amIapara
MaTeMaTHYECKOTO0  aHalIM3a; MPUMEHATh HNPOM3BOIHYIO JUISI  HAaXOXICHUS
HAWIY4Iero PelIeHus] B NPUKIAJHBIX, B TOM YHCIE COLHAIbHO-SKOHOMHYECKUX U
¢u3nUecKrx 3a/1a4ax; HAXOIUTh IJIOMIAIN U 00BEMBI GUTYP C TIOMOIIBIO HHTETPaa;
NPUBOJUTH  TPUMEPHl  MAaTEeMaTHYECKOIO  MOJCIMPOBAaHMSA C  IOMOIIBIO
g epeHIraIbHbIX YpaBHEHUN

YMenue omnepupoBath MOHATHAMHU: Tpaduk ¢GyHKIMH, oOpaTHas QyHKIUS,
KomMno3uuuss  (GyHKUMH, JMHeHHas ~— QyHKUuUs,  KBajpaTHyHas  (QyHKUuS,
panmoHanbHas (QYHKUUS, CTENEHHas (QYHKUUS, TPUTOHOMETpUYECKHE (YHKIIHH,
oOpaTHble TpUTOHOMETpUYEeCcKHe (YHKIMM, IOKa3aTeldbHas W Jorapumuyeckas
GyHKIMU; yYMEHME CTPOUTh TIpaduKu H3yuyeHHbIX (YHKIMHA, BBIIOJIHATH
npeoOpazoBanus TpadukoB (GYHKIHNA, HUCTOIB30BaTh TpapuKdA I H3YICHHS
IPOLIECCOB U 3aBUCUMOCTEH, NP PEIICHUH 3a]ad U3 JPYTuX y4yeOHbIX MpeAMETOBU
3aJa4 W3 pPEATbHOM JKWU3HHW; BBIpaXaTh (HOpMyJaMH 3aBHCUMOCTH MEXIY
BEJIMYMHAMU; UCIOJNb30BaTh CBOMCTBA W TpapuKu (QYHKUUN Ul peleHus
YpaBHEHUH, HEPABEHCTB M 3ajjauy C MapameTpaMu; HM300paxkaTb Ha KOOPAMHATHOM
IUIOCKOCTH MHOXKECTBA pEIlICHUH ypaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHue peniatb TEKCTOBbIE 3a/1a4l Pa3HbIX TUIOB (B TOM YHCJIE HA MPOLEHTHI, J0JIU
U 4YacTH, Ha JBUXKEHHE, pabOTy, CTOMMOCTb TOBApOB M YCIIYT, HAJIOTH, 33Jaud U3
o0nacTH  ynpaBieHHs JIMYHBIMA W CeMEWHBIMH (MHAHCAMH); COCTaBISAThH
BBIPQXECHUS, YPAaBHEHMs, HEPABEHCTBA W UX CUCTEMbl IO YCIIOBHIO 3aJlayH,
UCCIIE/IOBaTh MOJIyY€HHOE PELIeHHEe U OLEHUBATh MPaBJIONOA00HOCTh Pe3yIbTaTOB;
YMEHHME MOJEJIMPOBaTh pealbHbIE CUTYallUd Ha S3bIKE MATEMAaTUKU; COCTaBIISThH
BBIDQXCHMS, YPAaBHEHHMs, HEPABEHCTBA M HUX CUCTEMBI IO YCIOBUIO 3aJa4yH,
UCCIIEIOBaTh IIOCTPOEHHBIE MOJEIU C HCHOIb30BAHMEM ammapara ajureOpsl,
UHTEPIPETUPOBATH NOJTYYEHHBIA Pe3ysIbTaT

YMeHue omnepupoBaTh  TMOHATHSAMU: CpeAHee apupMeTHyecKoe, Me/HaHa,
HauOosblllee M HaMMEHbIEe 3HAYeHUs, pa3Max, JUCIEepPCHUs, CTaHJapTHOE
OTKJIOHEHHE  YHUCJIOBOrO  Habopa; yMEHHE U3BIEKaTb, MHTEPIPETUPOBATH
uH(poOpMallnio, TMpeACTaBIeHHYI0 B TalnuIax, Ha JauarpamMmmax, rpadukax,
OTPaXKAIOIYI0 CBOMCTBA pPEAIbHBIX IPOLECCOB M  SBICHUN; IPEICTABIATH
MH(pOpPMaLIMI0O C TOMOUIbIO TAOMUI] M JuUarpaMM; HCCIENOBaTh CTATUCTHYECKHE
JaHHbIE, B TOM 4YHCJE C NPUMEHEHHEM TpapUUeCKUX METOJOB M DJIEKTPOHHBIX
CPEACTB; Tpa(UUecKH HUCCIEA0BaTh COBMECTHBbIE HAOMIOJEHUA C TOMOIIBIO
JarpaMM pacCceUBaHUs U JINHEHHOW peErpeccuu

YMeHue omnepupoBaTh MOHATUSAMH: CIy4YallHBIM OMNBIT M Ccly4ailHOe CcOOBITHE,
BEPOATHOCTh  CIIy4alHOTO  COOBITHS; YMEHHE BBIUUCIATH BEPOATHOCTh C
UCIOJIb30BaHUEM TpaUUYECKUX METO/I0B; NPUMEHATh (OPMYIIBI CIOXKEHUS U
YMHOXEHHUSI BEPOSTHOCTEH, (opMyny MOJHOW BeposiTHOCTH, popmyny bepnymim,
KOMOUHATOpHBIE (haKThl U (OPMYIIbI; OLIEHUBATh BEPOSITHOCTH PEaJbHBIX COOBITHI;
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YMEHUE OIEepUpOBaTh MOHATHAMU: CIIydailHas BEJIMYMHA, PACIPEICICHUE
BEPOATHOCTEN, MATEMAaTUYECKOE OKUJAHHUE, AUCIIEPCUS U CTAHJAPTHOE OTKJIOHEHUE
CIIy4aiiHOM BeNUYMHBI, (YHKIUU paclpeesieHus U IUIOTHOCTH PaBHOMEPHOTO,
[I0KA3aTeIbHOIO0 M HOPMAJIBHOI'O PAcIpeleIeHU; YMEHUE HUCII0Nb30BaTh CBOMCTBA
W3YYEHHBIX pacIpeiesieHUi s pelIeHUs 3a/1ay; 3HAKOMCTBO C MOHATUSAMHU: 3aKOH
OONBIINX YHCEN, METOABl BBIOOPOYHBIX HCCIEIOBAaHMN; YMEHUE TNPUBOJIUTH
IpUMEphl MPOSIBICHUS 3aKOHA OONBIIMX YWCENT B HPUPOJIHBIX U OOLIECTBEHHBIX
ABJICHUSX; YMEHHUE OIEPUPOBATh IOHATUSMHU: COUETAHHUE, IEPECTAHOBKA, YHCIIO
COUETaHMM, YHCIO TMEpecTaHoBOK; OuHOM HblIOTOHA; yMeHHE TNPUMEHSTh
KOMOWHATOpHbIE (aKTBl W PpACCY)KICHHS JJIsl pELIeHHUs 3a/1ad; OLIEHUBATh
BEPOATHOCTH pEAbHbIX COOBITUH; COCTaBJISATH BEPOSTHOCTHYIO MOJAETL H
MHTEPIIPETUPOBATH [1OJTYUEHHBIN pe3ysbTar

YMeHue onepupoBarb NOHATUSMU: TOYKA, HOpsiMas, IUIOCKOCTb, MPOCTPAHCTBO,
OTpPE30K, JyY, BEIWYMHA yIja, IJIOCKUH Yroji, ABYTPaHHBIM yroi, TPEXTPaHHBIN
YTOJI, CKPEUIMBAOIIMECS MPSAMbIC, MAPAIIIETBHOCTD U MEPIICHANKYIISIPHOCTD MPSIMBIX
U IUIOCKOCTEW, Yrojl MEXAy NPSIMBIMH, YIOJ MEXAY MPSIMOW M IUIOCKOCTBIO, YIrOJ
MEXIY IUIOCKOCTSIMH, PAacCTOSHUE OT TOYKM JO0 IUIOCKOCTH, PACCTOSHUE MEXIY
NPSIMBIMH, PACCTOSIHHE MEXAY IUIOCKOCTSIMU; YMEHHE UCIO0JIb30BaTh MPU PELICHUU
3a/1a4 M3y4deHHbIe (aKThl U TEOPEMbl IJIAHUMETPUHU; YMEHUE OIICHUBATH pa3Mepbl
O00BEKTOB OKPYXKAIOLIETO MUpPA; CTPOUTh MAaTeMaTHYECKHE MOJEIH C IMOMOIIBIO
F€OMETPUUYECKUX MOHATUM M BEIWYMH, PEUIaTh CBA3aHHBIE C HUMHU IMPAKTHYECKHUE
3aa4u

YMeHue onepupoBaTh HOHATHAMH: IUOm@nb  QGurypsl, 0O0BEM  QHUTYPHI,
MHOTOI'PDAaHHMK, TPaBWIbHBIH MHOTOTPaHHUK, CEYEHME MHOIOIpPaHHUKA, KYO,
napajieNienue ], npu3Ma, mupaMmuaa, Gurypa u MoBepXHOCTb BPAIICHUS, IUIHH D,
KOHYC, 1Iap, cdepa, miaouaas cepsl, UIOMAAb MOBEPXHOCTH MUPAMUIbI, TPU3MBI,
KOHYyca, IMIMHApA, 00BEM KyOa, MPSMOYTOJbHOTO MapajuIeNenuIesia, THPAMUIBL,
IPU3MBL, IWIMHIPA, KOHYCa, LIapa, pa3BEPTKA MOBEPXHOCTH, CEYEHMsI KOHyca U
WINHApA, NapajyielIbHble OCH WM OCHOBAHMIO, CEYEHHE MIapa, IUIOCKOCTb,
Kacaroasicsi cepbl, [UINHAPA, KOHYCa; YMEHHUE CTPOUTh CEYeHHE MHOTOTPAHHUKA,
n300paxxaTb MHOTOTPAHHUKH, (PUTypbl M MOBEPXHOCTU BpAIlCHHUS, UX CEUEHUS, B
TOM YHCJIE C IIOMOIIBK AIEKTPOHHBIX CPEICTB; YMEHHE IPUMEHATH CBOMCTBA
reOMEeTpUUECKUX  (Uryp, CaMOCTOATENbHO  (OPMYIHpPOBaATH  OIpPEAETCHUS
u3ydyaeMmbIX (QUIyp, BBLABMraTb THIIOTE3bl O CBOHCTBaX M  IPU3HAKaX
FeOMETPUUECKUX (PUryp, 0OOCHOBBIBATHUIN ONPOBEPraTh HUX; YMEHHE IMPOBOIUTH
KJaccupukanuio (Uryp Mo pasluyHbIM IpPH3HAKaM, BBIIOJIHATH HEOOXOMMBbIE
JIOTIOJTHUTEIIbHBIE TOCTPOCHHUS

YMeHue omnepupoBaTh MOHATUSMHU: JBHKEHHE B IPOCTPAHCTBE, IapaljiesIbHbII
HEepeHOC, CUMMETPUS Ha IIOCKOCTH M B MPOCTPAHCTBE, MMOBOPOT, MpeoOpa3oBaHue
no106ust, mo/Io0HbIe (PUTyphl; YMEHHE PacliO3HAaBATh PaBHBIE U MOJAOOHBIE (PUTYPHI,
B TOM 4YHCJI€ B IIPUPOJIE, UCKYCCTBE, apXUTEKTYPE; HUCIIOJIB30BATh N€OMETPUUECKHE
OTHONICHMS MpPH PEIICHUHU 33a7ay; HaXOAUTh I'€OMETPUYECKHE BEJIMYMHBI (JIIMHA,
yroJ, miomaas, 00bEM) IpU PELIeHUH 3a7a4d U3 APYruX y4eOHBIX IMPEIMETOB U U3
peaslbHOM JKU3HU; YMEHHE BBIYUCIATH T'€OMETpPUUYECKHE BEIWYUHBI (JIJIMHA, YTOJI,
wiomaab, o0bEM, IOl MOBEPXHOCTH), HCIONB3Ysl HM3Y4YEeHHBIE (OPMYIBI H
METOJIbl, B TOM 4YHCIIE: IUIONIa/b MOBEPXHOCTU NHPaMUIbl, MNPU3MBI, KOHYCA,
WIMHApa, IJomans cdeprl; 00bEM Kyba, NMPSMOYToJbHOIO MapajlieNenunena,
NUPaMUJIBI, MPU3MBI, LUJIUHApPA, KOHYCa, IIapa; yMEHHWE HaXOIUTh OTHOILIEHHUE
00BbEMOB MOAOOHBIX QUTYP




VYMeHue ornepupoBaTh MOHATHSIMHU: NPSIMOYTOJbHAS CHCTEMa KOOPIMHAT, BEKTOD,
KOOPJAWHATHI TOUYKH, KOOPAWHATHI BEKTOPA, CyMMa BEKTOPOB, IPOU3BEACHUE BEKTOPA
Ha 4YMCIIO, PA3IOKEHHE BEKTOpa M0 0a3uCy, CKaIIPHOE MPOM3BEICHHE, BEKTOPHOE
NPOM3BEACHUE, YroJd MEXIy BEKTOpaMH; yMEHHE HCIOIb30BaTh BEKTOPHBIM H
KOOPJMHATHBIM METOJ| sl peIIeHHs TEeOMETPHYECKHMX 337a4 M 3a1ad JPYyrux
y4eOHBIX IPEAMETOB
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YMeHue BbIOMpaTh NOAXOAALIMA METOA JUIsl pEUICHHs 3a/Jadyd; IOHUMaHHE
3HAYMMOCTU MAaTE€MaTUKU B M3Y4YEHUHM MPUPOJHBIX M OOIIECTBEHHBIX MPOLIECCOB U
13 ABJICHWM; YMEHHE DPAaCIIO3HABATh IIPOSIBICHUE 3aKOHOB MAaTE€MAaTHKU B HMCKYCCTBE,
YMEHHE NPUBOAUTH IPUMEPHI MAaTEMATUYECKUX OTKPBITUN POCCUICKOM U MUPOBOH
MaTEeMaTU4YECKON HAyKu

INIEPEYEHD 2JIEMEHTOB COIAEPXAHUSA, IIPOBEPAEMBIX HA EI'D I1O

MATEMATHKE
Kona IIpoBepsieMbI 3JIeMEHT COAEePKAHUS
1 | Yucna u BEIYUCICHUS
1.1  HarypanbHsble u nenble yucia. [Ipu3Haky 1eJIMMOCTH LETbIX YHCET
19 Panmonanbhele uyuciia. OOBIKHOBEHHBIE M JECATHYHBIE IpOOH, IMPOLEHTHI, OECKOHEUHbIE
MEPUOANYECKHE 1podU
13 ApI/I(l)MeTI/Iq?CKI/If/'I KOpEHb HAaTypalbHOU creneHu. JeHcTBHUs ¢ apu(METHUECCKUMH KOPHIMHU
HaTypaJbHOH CTENeHU
1.4  Crenens c uenbiM nokaszarenaeM. CTeneHb ¢ palioHaJIbHBIM NoKa3areneM. CBOICTBa CTeneH!
15 CuHyc, KOCMHYC M TaHI'€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHI€HC
YKCJIOBOT'O apryMeHTa
1.6 Jlorapudwm uucna. JlecssTuaHble U HATYpaIbHbIE JOTapUPMBI
JleWicTBUTENbHBIE YHUCla. ApUPMETHYECKHE OINepaluud C JeHCTBUTENBHBIMU YHCIIaMHU.
1.7  IlpuOnmk€HHbIE BBIYUCIECHHUSA, MpaBWJIa OKPYIJVIEHHS, MPHUKUAKA M OILIEHKa pe3ynbTara
BBIYUCIICHUI
1.8  TIpeobpazoBaHue BbIpaKeHHM
1.9 KowmruiekcHble yncia
2  YpaBHEHMs U HEpaBEHCTBA
2.1  llensle u qpoOHO-pallMOHATILHBIE YPAaBHEHUS
2.2  VppaunoHaJbHBIE YpaBHEHHSI
2.3  Tpuronomerpudeckue ypaBHEHUS
2.4  Tloka3arenbHbIE U JIoTapu(PMUIECKHE YPaBHEHUS
2.5  llensie u qpoOHO-paMOHATFHBIE HEPABEHCTBA
2.6  VppanmoHanbHBIE HEPABEHCTBA
2.7  Tloka3arenbHbIe U JIorapu(PMUIecKre HepaBEHCTBA
2.8  TpuroHomerpuueckue HEpaBeHCTBA
2.9  CucreMbl U COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C MapaMeTpaMu
2.11 Marpuua cucteMbl JUHEHHbBIX ypaBHeHUH. OnpeaenuTesb MaTpHUIIbI
3 OyHKIMH U TpaduKH
3.1 | @ynkmus, cnocodObl 3amanus QyHkiuu. ['papux ¢ynHkuuu. B3aumHO oOpaTHble (QyHKIMH.




Uérnble u HeuéTHble QyHKuMU. [lepuoanueckue GyHKIuu

OO6nacTh ompeneseHnus U MHOXeECTBO 3HadeHwil ¢yHkiuu. Hymu dynxuuu. [IpomexyTtku

3.2 | 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (yHKIMH. MaKCUMyMbl W MHHHUMYMBI
¢byukiuu. Haubonpliee 1 HauMeHbllee 3HaYeHne PyHKIUN Ha IPOMEKYTKE
33 Crenennast GyHKIHUS C HATypaJIbHBIM U IIETBIM TIOKa3aTeneM. E€ cBoiicTBan rpaduk. CoiicTBa
1 rpaduK KOpHS N-0ii CTENeHH
3.4 | Tpuronomerpuueckue GyHKIIUU, UX CBOMCTBA U TpadUKu
3.5 | IlokazarenpHas u orapudmudeckas GyHKIIUU, ©X CBOWCTBA U IPaPUKH
36 Touku pazpeiBa. AcuMnToThl IpadukoB (yHkiuid. CBoiicTBa (YHKIHKA, HEMPEPHIBHBIX Ha
OTpe3Ke
3.7 | IlocnemoBaTenbHOCTH, CIIOCOOBI 3a0aHU IIOCIIENOBATEIHLHOCTEN
3.8 | Apudmernueckas u reomMeTpruecKkas nporpeccun. Popmyia CI0KHBIX MPOLEHTOB
4  Hayama MaTeMaTH4eCKOI0 aHaJIM3a
4.1  TIlpousBoanas pyHkuuu. [Ipon3BoaHbIe 3IeMEHTAPHBIX (HYHKIUI
49 [IpumeHeHne MPOU3BOJHONW K HCCIENOBaHUIO (YHKIMH Ha MOHOTOHHOCTh M SKCTPEMYMBI.
Haxoxxnenne HanOoJbIIero ¥ HAMMEHBIIETO 3HaYeHUs (DYHKIIMY Ha OTPE3Ke
4.3 | IlepBooOpaznas. UnTerpan
5 MHOXeCTBa U JIOTHKA
5.1  MHoxecTBO, oniepanuy Hal MHOKecTBaMu. Jluarpammel Diinepa — Benna
5.2  Jloruka
6  BeposTHOCTB M CcTaTUCTHKA
6.1 OmnucaTenbHas CTaTUCTUKA
6.2 BeposTHOCTb
6.3 KomOunaropuka
7 I'eomerpus
7.1  ®urypsl Ha MJIOCKOCTU
7.2 IlpsMbIe ¥ TUIOCKOCTH B IPOCTPAHCTBE
7.3  MHOTOrpaHHUKH
7.4  Tena u NOBEpXHOCTHU BpALICHUS
7.5  KoopauHaTbl 1 BEKTOPHI
INPOBEPSAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOW OBPA3OBATEJBHOMN TPOI'PAMMBI
10 KUIIACC
Kon .
HpoBepsIEMOro IIpoBepsiembie Npe1MeTHbIE Pe3y.IbTATbI 0CBOEHHS OCHOBHOI
pesyabTaTa 0o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeIHero o01ero oopa3oBaHus
7 I'eomeTpust
7.1 OnepupoBarh MOHATUSAMH: TOYKA, MPsSMasi, TNIOCKOCTh
79 [IpuMeHsITh aKCHOMBI CTEPEOMETPHH U CJEICTBUS W3 HUX TIPH PELICHUU

r€OMETPUYECKHX 3a/1a4
7.3 OnepupoBaTh MOHATUSIMHU: MAPAJUIEIBHOCTh M NMEPHEHAUKYISIPHOCTh MNPSMBIX H




IJIOCKOCTEN

7.4

7.5

KnaccugunupoBarb B3aUMHOE PpacHOJIOXKEHHE MPSAMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE

OnepupoBaTh NOHATUSAMM: JBYIPAaHHBI YroJl, TpaHU JABYTPAHHOIO yria, pedpo
JBYTPAHHOI'O YIUIa, JIMHEWHBIA Yroj JBYI'PAaHHOIO YIUIa, TpaiyCcHas Mepa
JBYTPAHHOI'O yIJIa

7.6

7.7

OnepupoBarh  TOHATHSMH: MHOTOTDAaHHHMK, BBINYKJIBIA W HEBBITYKJIBIH
MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, TPABUIIBHBI MHOTOTPAHHUK
Pacrio3naBaTh  OCHOBHBICE BHJIbI ~MHOTOTPDAaHHUKOB (TIHpaMuia, MpU3Ma,
MIPSIMOYTOJIBHBIN TTapajuieenume;, Kyo)

7.8

KJ'IaCCI/I(l)I/II_[I/IpOBaTB MHOT'OI'PaHHHKH, BBI6I/Ipa${ OCHOBaHHA JIA KJ'IaCCI/Iq)I/IKaI_[I/II/I
(BBIHyKJIBIe U HCBBIIIYKJIBIC MHOI'OI'PAHHWKH, IIPABUJIBHBIC MHOT'OTPaHHHKH,
IIpsAMBIC 1 HAKJIOHHBIC IIPHU3MBI, napannenem/lnez[bl)

79

OHepI/IpOBaTB MOHATHUAMU: CCKYIas IJIOCKOCTh, CCHCHNEC MHOT'OI'PAHHHUKOB

7.10

7.11

OOBACHATH NPUHLMIIBI IOCTPOEHUSI CEUEHUH MHOTOTPAHHUKOB, UCIIOJIB3YSI METO
CJIEJIOB
Ctpoutb ceyeHHss MHOTOTPAaHHHUKOB METOJOM CJEJIOB, BBIIOJHATH (BBIHOCHBIE)
TUTIOCKUE YEePTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (HUTYp: BHJ CBEpXY, COOKY,
CHU3Y

7.12

Pemarsn 3a/ladd Ha HaAXOXACHUC I'COMCTPHUYCCKHX BCIMYHH II0 06pa3uaM U1
ajroputMaM, MNPHUMCHAA H3BCCTHBIC AHAIMTHYCCKUC MCTOAbI IIPpU PCIICHHUU
CTaHAAPTHBIX MAaTCMATHUYCCKUX 3aJa4 Ha BBIYUCIICHUC paCCTOSIHI/Iﬁ MCKAY ABYM:
TOYKaMH, OT TOYKH 10O HpﬂMOI\/JI, OT TOYKM OO0 INNIOCKOCTH, MCKIAY
CKPCIIUMBAOITUMHUCH ITPAMBIMHA

7.13

Pemarsn 3a/ladyd Ha HaAXOXACHUC I'COMCTPHUYCCKHX BCJIMYHH II0 06pa3uaM U1
alropuTMaM, MNPHUMCHAA HN3BCCTHBIC AHAJIMTUYCCKHUEC MCTOABI IIpU PCIICHUU
CTaHAApTHBIX MAaTEMATUYCCKUX 3aJa4d Ha BBIYHCJICHUC YIiioB MCKIAY
CKpCHIMBAIOIIUMHUCA  MPAMBIMH, MCKIAY prIMOfI U IUIOCKOCTBIO, MCKOY
IIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

7.14

Bbruucnate 00bEMBI M IJIOHIAAM TOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpU3Ma,
nupaMmzia) C [puMeHeHueM (GOpMyJl, BBIUHUCIATH COOTHOLICHHS MEXIY
IUIOIIASIMM TOBEPXHOCTEH, 00bEMaMU OJJOOHBIX MHOT'OI'PAaHHUKOB

7.15

OHepI/IpOBaTB IMOHATHAMU: CUMMETpPUA B IIPOCTPAHCTBE, HCHTP, OChb U INIOCKOCTH
CUMMCTpPUH, HEHTP, OCb U IIJIIOCKOCTE CUMMCTPHUU (1)I/IprI)I




W3Bnekatb, mpeoOpa3oBbIBaTh U HUHTEPHpPETUpOBaTh  HHPOpManuio O

7.16 MIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTexkax U
PUCYHKaX
[IpumensaTh reomerpuueckue (akThl A PELICHHs] CTEPEOMETPUYECKUX 3ajad,
7.17 MIPEATIOJIAraloMX HECKOIBKO IarOB PEUICHUs, €CIIU yCIOBUS IIPUMEHEHUS 3a1aHbI
B SIBHOH opMme
718 IIpuMeHATs  mpocTelIIMe  NPOrpaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAI[MOHHBIE CUCTEMBI IIPU PEIIEHUH CTEPEOMETPUUYECKHX 3a1a4
719 IIpuBoANUTE MpHMEPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOAE U KHU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHUHU B HICKYCCTBE
[IpuMeHsATH TOMyYEeHHBIE 3HAHUS HAa TMPAKTHKE: AaHAJIU3UPOBATh peajbHbIC
CUTyallul M IPUMEHATh M3YYEHHBbIE IOHATHS B Ipolecce IOUCKA peIleHUs
720 MaTeMaTH4ecKu C(HOPMYIHMPOBAHHON TPOOJIEMBbI, MOJAEIMPOBATH  pealIbHBIC
CUTyallUl Ha s3bIKE TCOMETPUH, UCCIEeN0BaTh IOCTPOCHHbIE MOJAEIH C
MCTIOJIH30BAHNEM TEOMETPHUECKUX MOHITUN U TEOpEM, anmapara ajureOpsl, pemaTh
IIPAKTUYECKHE 33]]auH, CBA3aHHBIE C HAXOXIEHUEM I€OMETPUUECKUX BEITUUUH
11 KUIIACC
Kon .
HpoBepsIeMOro IIpoBepsiemble NpeMeTHbIE Pe3y.IbTATbI 0CBOEHHS OCHOBHOI
0o0pa3oBaTe/IbHOI MPOrpaMMbl CpeaHero o01ero 00pa3oBaHus
pe3yJbTarta
6 ['eomerpust
OnepupoBaTb MOHATHSMHU: LWIMHAPUYECKas IOBEPXHOCTb, OOpasyrolue
6.1 WIMHAPUYECKOW  MOBEPXHOCTH,  LWIMHADP, KOHWUYECKas  IOBEPXHOCTH,
o0pa3yrole KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruuecKasi IOBEPXHOCTh
6.2 Pacnio3HaBaTh Tena BpaueHus (IHUJIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CITOCOOBI MOJTYYSHHS TNl BPALLICHUS
6.4 KnaccuduimpoBaTs B3auMHO€E pacmioiokeHue cepbl U MIOCKOCTH
OnepupoBaTh MOHATHSMHU: I[IAPOBOH CErMEHT, OCHOBAHUE CETMEHTa, BHICOTA
6.5 CerMEHTa, MApOBOW CJIOW, OCHOBAaHHME IIAPOBOTO CIJIOS, BHICOTA IIAPOBOTO CIIOS,
IapOBOU CEKTOP
6.6 Bbruucnate 00bEMBI U TUIOIIAAN MTOBEPXHOCTEN TEJ BpAIIEHUS, TEOMETPUUECKUX
TeJ C MpUMEHEHUEM (HOPMYIT
6.7 OnepupoBaTh HNOHATHSAMHM: MHOT'OI'PDAaHHHMK, BIUCAHHBIA B cepy U ONMCAHHBIN
' okoJto chepsl, chepa, BMCaHHAST B MHOTOTPAHHUK WIH TEJIO BPAIIEHUS
6.8 BBIUMCIATE COOTHOIICHHS MEXAY IUIOMAIsIMA TIOBEPXHOCTEH W 00BEMaMu
' NOJOOHBIX TeJ
6.9 H30§Pa>KaTL u3yyaemble (QUTYpBl OT pPYKH MU C HPUMEHEHHEM IPOCTHIX
YepTEKHBIX HHCTPYMEHTOB
6.10 BBIONHATE (BBIHOCHBIE) TUIOCKHE YEPTEKH W3 PHUCYHKOB TPOCTBIX OOBEMHBIX
buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUThH CEUCHHMSI TNl BPAILLICHUS
W3BnekaTh, HMHTEPIPETUPOBATH M  NpeoOpa3oBbIBaTh  MHGPOpPMALUIO O
6.11 MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYpax, MPEACTABICHHYIO Ha YepTexkax U
pPHCYHKaxX
6.12 [TpumensTh TeoMeTpuueckue (PakThl Ui PEHICHHs CTEPEOMETPHUECKUX 3ajad,

npeamnojJaratomux HCECKOJIbKO IIaroB peHICHUA, €CJIU YCIOBHA IMMPUMCHCHUSA




3a/laHbl B SIBHOU (popme

6.13 OrnepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE

BrImonaaTs ,HGfICTBPIH CJIOKCHHA BEKTOPOB, BBIYMTAHUA BEKTOPOB U YMHOXKCHUA

6.14 o
BCKTOpa Ha 4Y1CJIO, O6BHCHHTI), KaKnuMH CBOHMCTBaAMH OHH O6J'Ia,Z[aIOT

6.15 [TpuMeHsTh paBUIIO Napajvieenunea Mpy CI0KeHUH BEKTOPOB

OnepupoBaTh MOHATHAMM: JIE€KAPTOBBI KOOPAMHATHI B IIPOCTPAHCTBE, BEKTOP,
MOJZlyJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, YOI MEXAY
BEKTOPAMH,  CKaJIIPHOE  IPOU3BEIEHUE  BEKTOPOB,  KOJUIMHEApHbIE U
KOMILIAHAPHBIE BEKTOPbI

6.16

Haxomute cyMMy BEKTOpOB M HPOM3BEICHUE BEKTOpa HA YHCIO, YrOJl MEXIY
6.17 BEKTOpaMH, CKaISIPHOE IIPOM3BEICHUE, pACKIAIbIBaTh BEKTOP 10 JIBYM
HEKOJUIMHEAPHBIM BEKTOPAM

6.18 3agaBarh IUIOCKOCTh YPABHEHUEM B ICKAPTOBOM CHUCTEME KOOPAUHAT

Pemars HpOCTeﬁHIHC reoOMCTPpUYCCKUC 3aJadd Ha MIPUMCHCHHUEC BCKTOPHO-
KOOPAWHATHOTO METO/Ia

6.19

Pemate 3aJa4u Ha JOKa3aTCJIbCTBO MaTCMAaTHYCCKHUX OTHOIICHUU U HaXO0XICHUC
6.20 TCOMCTPUYICCKUX BCIIMYHH I1I0 o6pa3uaM HIIKM aJI'OpUTMaM, IIPUMCHSAA H3BCCTHBIC
MCTOJbI ITPHU PCIICHUN CTAHAAPTHBIX MAaTCMAaTUUCCKHUX 3a/1a4d

[IpuMenATs,  mpocTEWIIME  NPOTPaMMHBIE  CPEACTBA U DIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPH PEILICHUN CTEPEOMETPUUECKHX 3a]1a

6.21

HpI/IBOI[I/ITB IMPUMCPbl MATCMATUYCCKUX 3aKOHOMepHOCTeﬁ B IIpUpOAC U KHU3HU,
PaCIIO3HaBaTh MPOABJICHUC 3aKOHOB I'COMETPHUH B UCKYCCTBC

6.22

[IpuMeHATh MONMy4YEeHHBIE 3HAHUSA Ha IPAKTHKE: aHAIM3UPOBATh pEabHBIC
CATyallUM W IIPUMEHATh HM3YYEHHBIC IOHATHS B IIPOLIECCE IMOUCKA PEIICHUs
MaTeMaTHYeCK CHOPMYIUPOBAHHOW MpPOOJIEMBI, MOAETUPOBATH pealbHbIC
6.23 CUTyallUd Ha A3bIKE TE€OMETPUHM, MCCIEI0BAaTh IIOCTPOCHHBIE MOJACIU C
UCIIOJIb30BAaHUEM TIE€OMETPUYECKHX TIOHATUH M TeopeM, ammapara ajareOpsl,
pemiarb IPaKTUYECKUE 3aJayH, CBA3AHHBIC C HAXOXXJIECHUEM TIEeOMETPUYECKUX
BEJINYUH

INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMbli 3JIEMEHT COACPKAHUS

I'eomerpus

7.1

7.2

OCHOBHBIC TTOHATHUS CTCPCOMCTPUH. Tqua, npsamasi, ImJI0CKOCTb, IPOCTPAHCTBO. [Tousitue 00
AKCUOMATHYCCKOM IMOCTPOCHUHU CTEPEOMECTPUN . AKCHUOMBI CTECPCOMETPUH U CIICACTBUSA U3 HUX

B3anMHOe pacrionokeHue NpsMbIX B IIPOCTPAHCTBE: IIEPECEKAIOIUEcs, Mapajule/IbHbIE U
CKpemBampmuecs npsMsle. llapamnenbHOCTh NPSAMBIX M IIOCKOCTEM B INPOCTPAHCTBE:
NapajuleJbHbIE IPSIMBIE B IPOCTPAHCTBE, MAPAJLICIBHOCTh TPEX MNPAMBIX, MAPaJUIEIBHOCTD
IpPSAMOM M IUIOCKOCTH. YTJbl C COHANPABICHHBIMU CTOPOHAMH, Yrojl MEXAy HPSMBIMU B
npocrtpaHcTBe.  llapamnenbHOCTh  IIIOCKOCTEW: MapajuleibHbIE  IIJIOCKOCTH, CBOMCTBA
napajuleNbHBIX MIockocteil. [lpocreiimme npocTpaHCTBEHHBIE (GUIYpPbl Ha TUIOCKOCTH:
TeTpa’p, KyO, mapajuiesenuIe]], IoCTpOeHHEe CeUeHH

7.3

HCpHCHI{I/IKyHSIpHOCTB HpHMOﬁ U IJIOCKOCTU: NICPICHAUKYIIAPHBIC IMMPAMBIC B IIPOCTPAHCTBC,




IpsIMBbIE TIApajuIeIbHbIE U IEPIEHINKYISIPHBIE K IUIOCKOCTH, IPU3HAK MEPIECHIUKYIAPHOCTH
OpSAMOM M INIOCKOCTH, TeOpemMa O IPsAMOM MEPHEHIUKYIAPHOM INIOCKOCTH. YTIJbl B
IIPOCTPAHCTBE: YroJl MEXIy INPSMOM M IUIOCKOCTBIO, IBYTPaHHBIA YTrOJI, JIMHEHHBIA Yol
JBYIpaHHOro yria. IleprneHIuKynsp M HaAKJIOHHBIC: PACCTOSIHUE OT TOYKH JO IUIOCKOCTH,
paccTosHUe OT MNPAMOW 10  IUIOCKOCTH, MpoeKuus (urypsl Ha  IJOCKOCTb.
IlepneHqUKyISIPHOCTD IUIOCKOCTEH: IPU3HAK MEPHEHIUKYISIPHOCTA JBYX IUIOCKOCTEH.
Teopema o0 Tpéx nepneHauKyIsIpax

7.4

7.5

7.6

7.7

Kon

6.1

[loHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOTPAHHUKA, BBITYKJIBIE M HEBBIIYKIIbIE
MHOTI'OI'DAHHUKH, pa3BEPTKa MHororpaHHuka. IIpusma: n-yronpHas Ipusma, I'PaHU H
OCHOBaHUS MPU3MBL, IPSIMast U HAKJIOHHASI IPU3MbI, OOKOBAsI U MOJIHAS TIOBEPXHOCTH MTPU3MBI.
[Tapayenenunesn, NpsAMOYIOJIbHBIM Dapajuienenunes W ero csoicrBa. Ilupammpa: n-
yroyibHasg TNUpaMHlia, TPaHU W OCHOBaHHE MUPAMHJIbI, OOKOBas W TOJHas MOBEPXHOCTb
NUPAaMUJIbl, NpaBWIbHAas1 U YCeUYE€HHas NUpaMMId. OJEMEHThl IPU3Mbl U IHUPAMUJBL.
[IpaBunbHBIE MHOTOI'PAHHUKU: MOHATHE MPABUJIBHOIO MHOIOTPaHHUKA, MPaBWIbHAS MPU3Ma
Y IIpaBUJIbHAS UPAMUJIA, IPAaBUJIbHAS TPEYroJbHAs NUPaMUIa U MPaBUIbHBINA TETPasaAp, KyO.
[IpeacraBnenre O MpaBUIbHBIX MHOTOTPAHHUKAX: OKTAdJp, IOACKA’Ap U HKOCAAPYrue
Ceuenus npu3Mbl U MUPaAMUIbI

CummeTpusi B MPOCTPAHCTBE: CHUMMETPUS OTHOCUTENIBHO TOYKH, HPSIMOM, IUIOCKOCTH.
DneMEeHTbl CUMMETPUH B IUpaMuax, napauieenuneiax, IpaBuIbHbIX MHOTOTpaHHUKAX
Brrunciienue 371€eMEHTOB MHOTOTPAHHUKOB: péOpa, nuaroHanu, yriel. [lnomans OoxoBoit
MIOBEPXHOCTU M TOJIHOM IMOBEPXHOCTH NPSIMOM IPHU3MBbI, IJIOIIAJb OCHOBAaHUW, TeOpema O
OOKOBOI MOBEPXHOCTH MPAMON Mpu3Mbl. [lnomans OOKOBOW MOBEPXHOCTU U MOBEPXHOCTH
MPaBWJIBHON MUPaMUJIBI, TEOpEMa O IJIOWEAAn yced€HHOU nupamuabl. [lonstue o6 oObnEMe.
O0bEM upamMuibl, IPU3MBI

[TomoGHble Tema B mpocTpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAISMH TOBEPXHOCTEH,
00BpEMaMU ITOOOHBIX TEN

11 KITACC

IIpoBepsieMblii 31eMeHT cOepPKaAHUSA
I'eomerpus

Hunuaapudeckass MOBEPXHOCTh, OOpa3yrolue MUWIMHIPHYECKOH TOBEPXHOCTH, OCh
UUTUHAPUYECKOW moBepxHOCTH. [lwmmHnap: ocHoBaHuss u  OOKOBas TMOBEPXHOCTH,
o0pa3ymolas 1 0cb, TUIOIIAlb OOKOBOH U MOJHON MOBEPXHOCTH

6.2

6.3

Konnueckass moBepxHOCTb, 0Opa3yrolie KOHMYECKOW IOBEPXHOCTH, OChb M BepIIMHA
KOHMYECKOH moBepxHocTH. KOHYyC: OCHOBaHME M BepIIMHA, 00pa3yomias U OCh, MJIOMAAb
OOKOBOM M MOJIHOM MOBEPXHOCTH. Y CEUEHHBIA KOHYC: 00pa3yIoIiye U BbICOTa, OCHOBaHUS U
O0KOBasi MOBEPXHOCTh

Chepa u map: meHTp, paauyc, AMAMETp, IUIOLIa[b MOBEpXHOCTH cdeprl. Bizaumuoe
pacnosnoxeHue cepsl U MIIOCKOCTH, KacaTeabHas IIIOCKOCTh K cepe, miuomaab cheps

6.4

I/I306pa)KGHI/IC TCJI BpallICHUS Ha IMJIOCKOCTH. Pa?;BépTKa OUJIMHApPA U KOHYCa

6.5

6.6

KomOuHanmu Ten BpalieHWs W MHOTOTPAHHUKOB. MHOTOTPaHHHUK, OIMHMCAHHBIA OKOJIO
cdepsl, chepa, BMCaHHAST B MHOTOTPAHHUK, WM TEJIO0 BPAIIEHUS
[Tonstne 00 o00béMe. OcHOBHBIE cBoWCTBA 00BEMOB Ten. Teopema 00 00BEME

MPSIMOYTOJIBHOTO NapajuieNienunesaa u ciaeactsus u3z He€. O0bpEM mumHApa, Konyca. O0béM
apa ¥ miomass cepbl

6.7

[Tomo6uble Tema B mpocTpaHcTBe. COOTHOWIEHUS MEXAY IUIOMAISIMU TOBEPXHOCTEH,
00BéMaMU TTIOTOOHBIX TET




Ceuenusa

6.8

MWIMHApa (HapauieIbHO W THEePIeHANKYISPHO OCH), CEUeHUs KOHyca

(mapanienbHOE OCHOBAHUIO U MPOXO/SIILEE YepPE3 BEPILINHY), CEUECHUS 11apa

BekTop Ha miockoct U B npoctpancTBe. ClI0kKEHUE U BBIUUTAHUE BEKTOPOB. Y MHOXEHUE

6.9

BCKTOpa Ha YHUCIIO. Paznoxxenue BCKTOpa I10 TpéM HEKOMIIJIAaHAPHBIM BCKTOpPaM. HpaBI/IJ'IO

napajurenenunena. PemeHue 3amay, CBSA3aHHBIX C IPUMEHEHUEM MPAaBWI ACUCTBUH C
BEKTOPAMH

IIpssMoyronbHas cucrema KOopAuHAT B npoctpaHcTBe. Koopaunatel BekTopa. IIpocreiimue

6.10

3a/laud B KOOpAMWHATax. Vron MCXKAY BEKTOpaMH. CKaJ'IHpHOG IIPOU3BCACHUC BCKTOPOB.

Brruncienue YIJIOB MCXKAY HNPAMBIMU W IJIOCKOCTIAMMU. KOOpI[I/IHaTHO-BeKTopHBIf/'I METOJ
IIpH pCHICHUN I'€COMETPUUCCKHUX 3ada4

MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHEI'O OBIIIET'O OBPA3OBAHUSI

Kon
NMpPoBePsSIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM Pe3yJIbTaTAM OCBOCHHS
OCHOBHOIi 00pa30BaTe/IbHON MPOrpaMMbl CpeHero 001ero 00pa3oBaHus

Bnanenne meromamm J10Ka3aTeabCTB, aIrOPUTMAMHU pELICHUs 3a1ad; yMEHHUE
(GbopMyIHpOBaTH M ONEPHPOBATH MOHATHSAMH: ONpEACTICHHE, aKCHOMa, Teopema,
CIIeICTBHE, CBOMCTBO, IPU3HAK, 10Ka3aTEIbCTBO, PABHOCHIbHBIE ()OPMYIUPOBKH;
NPUMEHATh MX; YyMeHue (opMynupoBaTb OOpPaTHOE U IPOTUBOIOJIOKHOE
YTBEP)KJCHHE, NPUBOAUTH IPUMEPbl U KOHTPIPUMEPHI, HCIOIb30BaThb METO]
MaTeMaTUYeCKONM HWHAYKLMU; IPOBOJAUTH JIOKA3aTElbHbIE PACCYKIEHUS IpU
pelIeHNH 3a]a4, OLEHHBATh JOIMUYECKYI0 MPABUIBHOCTh PACCYXICHHH; yMeHue
ONEpUPOBATh  IOHATUSAMHU: MHOXECTBO, IIOJAMHOXECTBO, OINEpalUd  Hal
MHOKECTBAMH; YMEHHE HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar Uis
OINMCaHUsl PeasbHBIX IPOLECCOB U SBJICHUH M MPU PEUICHUH 3a/1a4, B TOM YHCIIe
U3 JIpyrux y4eOHBIX NPEIMETOB; yMEHHE OIEepUpOBaTh MOHATUSAMH: Tpad,
CBSI3HBIN Tpad, AepeBo, LUK, Tpad Ha MIIOCKOCTH; YMEHHE 3a/1aBaTh U ONUCHIBATH
rpadsl pa3IUuYHBIMU CIOCO0AMM; UCIIOIB30BATh Ipadbl MPHU PEIICHUH 3a/1a4

YMeHue onepupoBaTh MOHATUSMU: HATYPATbHOE YUCIIO, 1I€TI0€ YHCIIO, CTENEHb C
IIETBIM TIOKa3aTelieM, KOPEeHb HATYpaJbHOW CTETICHH, CTEIICHb C PalldOHATBHBIM
MOKa3areseM, CTENeHb C JeHCTBUTENBHBIM MOKa3aTeNeM, Iorapudm ducia, CHHYC,
KOCHHYC M TaHT€HC MPOW3BOJBHOTO YHCIIA, OCTATOK TI0 MOJYJIIO, PAllMOHAIBHOE
YHCIIO, HUPPAIMOHANBFHOE  YHCIO, MHOXECTBA  HATypajbHBIX,  IENbIX,
paIMOHANBHBIX, JIEHCTBUTEIBHBIX YHCET; YMEHHE WCIOIh30BaTh IPU3HAKH
JENMMOCTH, HAaUMEHBIIWN OOLIMIl NenuTenh W HauMeHbIee o0lee KpaTHoe,
aroput™ EBKIIMIAa TpW  pelIeHWH 3a/Jad; 3HAKOMCTBO C  Pa3IMYHBIMU
MO3UIIMOHHBIMU  CUCTEMaMH CYHCIICHUS; YMEHHUE BBINONHITh BBIYHUCICHHE
3HAaYECHUH ¥ TPeoOpa3oBaHUS BBIPAKEHUH CO CTENMEHSAMU W Jorapudmamu,
npeoOpa3oBaHus JAPOOHO-PAIIMOHATIFHBIX BBIPAXKEHHUI; yMEHHE ONEPUpPOBATH
TTOHATHSIMH: MOCJICZI0BATEIIHLHOCTb, apudmernyeckas MIPOTPECCHS,
reoMeTpuuecKas TMporpeccusi, OECKOHEYHO yObIBarolias TeoMeTpHYecKas
Mporpeccus; yMEHUE 3a/laBaTh IMOCIEIOBATEILHOCTH, B TOM YHCIIE C TIOMOIIHIO
PEKYPPEHTHBIX (POPMYIT; YMEHHUE ONEPUPOBATH MOHSATUSMHU: KOMILIEKCHOE YHUCIIO,
COMPSKEHHBIE KOMILUIEKCHBIC YHCIIa, MOAY/Ih W apTyMEHT KOMIUIEKCHOTO YHCIIa,
¢dbopMa 3amucu KOMIUIEKCHBIX 4YMCeN (TeoMeTpHYecKasi, TPUTOHOMETpUYecKas U
anreOpandeckasi); yMeThb TPOU3BOAWTH  apu(METHUECKHEe  JEHCTBUS C




KOMIUIEKCHBIMU YHUCJIaMH; NPUBOJUTH IPUMEPHl UCIOIb30BaHUS KOMIUIEKCHBIX
4lCeJl; OIEPUPOBATH MOHATUAMU: MaTpuua 2x2 u 3x3, onpenesnnTeiab MaTpULlbl,
reOMETPHUECKUI CMBICI OIPEAETUTENS

YMeHue  omepupoBaTh  MOHATUSAMH:  palUMOHAIbHBIC, HUPPALHUOHAIbHBIC,
MoKa3aTeJabHblE,  CTENCHHble,  JIorapu(MUYECKUE,  TPUTOHOMETPUYECKUE
YpaBHEHUsST M HEPABEHCTBA, MX CHUCTEMbI; YMEHHUE OIEpPUPOBATh IOHATUSIMU:
TOKJECTBO, TOXK/IECTBEHHOE ITPE0Opa3OBaHue, ypaBHEHNUE, HEPABEHCTBO, CUCTEMA
YpPaBHEHUN U HEPABEHCTB, PABHOCWJIBHOCTb YPaBHEHMI, HEPABEHCTB U CHUCTEM;
YMEHHE pellaThb YpaBHEHHS, HEPABEHCTBA U CHUCTEMBl C IMOMOULIbIO Pa3IUYHbIX
MpUEMOB; pelIaTh YPaBHEHHUs, HEPABEHCTBA M CHUCTEMBl C THapaMeTPOM;
IIPUMEHSTh YPAaBHEHUSI, HEPABEHCTBA, UX CUCTEMBI JIJISl PELIEHUS] MAaTEMaTUYECKUX
3a/la4 U 3a]1a4 U3 pa3IM4HbIX 00JacTell HayKH U peallbHOM JKHU3HU

YMmenue ~ omepupoBaTh  MOHATHAMHU:  (QyHKIHMS,  4YETHOCTH  (PYHKIUH,
NEePUOJUYHOCTh (DYHKIMH, OTPAHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb (DYHKLIUH,
dKCTpeMyM (yHKIMH, HauOoiblIee W HaWMEHbIIee 3HA4YeHUS (QYHKIUW Ha
IIPOMEKYTKE, HenpepbIiBHAs (DYHKIMS, aCUMITOTHI rpaduka QyHKIMM, 1epBas U
BTOpasi TMPOW3BOAHAS (DYHKIUH, TEOMETPHUECKUH W (HU3UUECKUH CMBICT
IIPOM3BO/IHOM, NepBOOOpa3zHas, OINpEAeJEHHBIM HMHTErpajl; yMEHHE HaXOIUTh
acUMIITOTHl Tpaduka (QYHKIUHM, yMEHHE BBIYUCIATH IPOU3BOJHBIC CYMMBI,
IPOU3BEJCHUS, YacCTHOTO M KOMIO3ULUUHM (YHKIMHA, HAXOAWTh YpaBHEHUE
KacaTenmpHOW K Tpaduky (yHKIUM; yMEHHE HaXOIUTh HPOHU3BOJHBIC
JIEMEHTAapHbIX  (QYHKUMH; yMEHHE  MCIIOJb30BaThb  MPOM3BOJHYIO IS
UCCIIeIOBaHMs (YHKUIMH, HAXOOUTh HAaWOOJNBIINE W HAUMEHBIINE 3HAYCHUS
GbyHKUMH; CTpPOMTHh TIpaUKd MHOTOWIEHOB C MCIIOJAB30BaHMEM ammapara
MaTEeMaTUYeCKOro0 aHajliu3a; MPUMEHATb [POU3BOJHYIO JJI  HAXOXKIACHMS
HAWIy4llIero pelieHus B IPUKIaJHbIX, B TOM YUCIIE COLMAIbHO-I9KOHOMUUYECKUX U
¢u3nveckux 3amavax; HAXOJWTh IUIOMAAM U OO0BEMBI (UTY C MOMOIIBIO
MHTETpaa; NPUBOJUTH IPUMEPHl MAaTEMATHYECKOTO MOJEINPOBAHUS C IIOMOIIBIO
¢ depeHINaTbHBIX YPaBHEHHH

YMeHue omnepupoBaTh MNOHATUSAMHU: TIpaduk QyHKUMHM, oOpaTHas QYHKIMS,
KOMMNO3ULMS  (QYHKUMH, JUHeWHas ¢yHKUWs, KBagpaTuuyHas  (QyHKUuS,
panuoHangbHasi (YHKIUS, cTereHHas (yHKIUS, TPUTOHOMETpUdYeckue (QyHKINH,
oOpaTHbIE TPUTOHOMETpUYECKHE (YHKLMH, MOKa3aTesbHas M Jorapupmuyeckas
(GyHKIMM; yMEHHE CTPOUTh TpaduKU H3YyYEHHBIX (QYHKIMM, BBIIOJIHATH
npeoOpa3oBaHuss TrpapukoB (QYHKIMM, HCHONB30BaTh TpaUKH Ui H3y4eHUS
MIPOLIECCOB M 3aBUCHMOCTEH, NMPU PELIEHUH 3aJa4 U3 APYTruX y4eOHBIX MPEIMETOB
U 3aJad M3 peajbHON >KU3HM; BBIpaXaTb (OPMYIaMU 3aBHCHUMOCTU MEXKIY
BEJIMYMHAMHU; HCHOJIb30BaTh CBONCTBA W Trpa@uKd (QYHKUMH A0 perieHus
ypaBHEHMH, HEPABEHCTB M 33Jad C MapaMeTpamMu; U300paxarh Ha KOOPAWHATHOM
IJIOCKOCTH MHOYKECTBA PEIICHUN ypaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHue pemiaTh TEKCTOBbIE 33J]a4M Pa3HbIX TUIOB (B TOM 4YMCJIE HA MPOLEHTHI,
J0JIM U YacTH, Ha JABIDKEHHE, pabOTy, CTOMMOCTh TOBAapOB U YCIYI, HaJIOTH,
3aJa4yd M3 O0O0NacTH YIpaBJICHUS JIMYHBIMU U CEMEWHbIMH (UHAHCAMHU);
COCTABJIATh BBIPAXKCHUS, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI IO YCIOBHIO
3aJa4u, HUCCIEN0BaTh IOJTYYEHHOE PEIIEHUWE U OLIEHUBATh IPaBIONOJ00HOCTh
pe3yiabTaTOB; YMEHHUE MOJEIUPOBATh PEAIbHBIE CUTYallMH Ha S3bIKE MAaTEMaTHKH;
COCTABJISITh BBIPAKECHUS, YPABHEHUS, HEPABEHCTBA M UX CUCTEMBI IO YCIOBHIO
3ala4d, MCCIIEJ0BaTh IIOCTPOCHHBIE MOJEIM C MCIOJb30BAaHUEM ammapara
anreOppl, UHTEPIPETUPOBATH MOTYUESHHBIN pe3ynbTarT

YMeHue onepupoBaTh MOHSATHSIMHU: cpeiHee apudmeTrnyeckoe, MeAHaHa,




HauOoJsiplllee M HaWMEHbIEe 3HAYEHUs, pa3Max, AUCHEepPCHUs, CTaHAAPTHOE
OTKJIOHEHHE 4YHUCIOBOrO Habopa; yMEHHE W3BJIEKaTh, MHTEPIPETUPOBATH
uHbOpMalMIO, MpPEJICTaBICHHY0 B Tal0nMuax, Ha JauarpaMMax, rpadukax,
OTPaXKalOLlyl0 CBOWCTBA pEaJbHBIX IPOLECCOB M SBIEHUN; IPEINCTaBIATH
MHGOpPMALMIO C MOMOUIbIO TaOJMIl U JUarpaMM; HUCCIENOBaTh CTATUCTHUYECKHUE
JaHHbIE, B TOM 4YHCJE C MPUMEHEHHEM IpadUuecKuX METOJOB U AJIEKTPOHHBIX
CPeACTB; Tpa(UuUecKd HCCIENOBaTh COBMECTHbIE HAOJIOJNEHHUS C IOMOIIbBIO
JarpaMM pacCEeUBAHMS U JIMHEWHOU perpeccuu

YMeHue omnepupoBaTh MOHATHAMH: CIyYalHBIM ONBIT M CllydailHOe coObITHE,
BEPOSATHOCTh CIy4alHOTO COOBITHS; YMEHHE BBIYUCIATH BEPOSATHOCTh C
UCIOJBb30BAHUEM TpapHUUECKHMX METOJIOB; MPHUMEHATh (OPMYIBI CIOXKEHUS |
YMHOXKEHUS BEPOATHOCTEH, GOpMyIly NOJHON BepoATHOCTH, (popmyiny beprymu,
KoMOuMHATOpHbIE (akThl W (QOPMYINbI; OICHHBATh BEPOSTHOCTU PEATBbHBIX
COOBITHH;  yMEHME  OIepUpOBaTh  IOHATUAMH:  CllydailHas  BeJIU4YUHA,
pacnpesielieHue BEpOSITHOCTEH, MaTeMaTHYecKoe O)XXHJaHue, JUCHepcus MU
CTaHJAPTHOE OTKJIOHEHUE CIIydallHOW BeNUYMHBI, (QYHKIMM pacHpencieHus U
IUIOTHOCTH PaBHOMEPHOIO, IIOKA3aTEIBHOTO M HOPMAIBbHOIO PaCIpPEICIICHUN;
YMEHHE HCIIOJIb30BaTh CBOWCTBA N3YYEHHBIX PACIPEIEICHUN U1 PEILEHUS 3a1a4;
3HAaKOMCTBO C TMOHATHUSIMH: 3aKOH OOJBIIMX YHCEN, METOIbl BBIOOPOYHBIX
UCCIIe/IOBAaHUM; yMEHHE NPUBOAUTH IPHUMEPHl MPOSABICHUS 3aKOHA OOJIBLIMX
qyucel B MPUPOAHBIX U OOILIECTBEHHBIX SBJIEHHUSX; YMEHHME OIEpUPOBATh
MOHATUSIMU: COYETAHUE, IEPECTAHOBKA, YUCIO COYETAHUMN, YUCIIO MEPECTAHOBOK;
6unom HploTOHA; ymMeHHME NPUMEHSATh KOMOMHATOpHBbIE (DAKThl U PACCyKICHUS
JUI pelleHMsl 3a7iay; OLEHUBATh BEPOATHOCTH pPEalbHBIX COOBITUH; COCTAaBIISTH
BEPOATHOCTHYIO MOJI€]Ib M MHTEPIPETUPOBATD NIOJYUYEHHBIA PE3YIbTAT
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YMeHHe onepupoBarbh IMOHATHAMU: TOYKA, IpsiMasi, IIOCKOCTb, IPOCTPAHCTBO,
OTpE30K, JIyd, BEIUYMHA YIUIA, IUIOCKUM YroJl, ABYTPAHHBIN YroJjl, TPEXI'PaHHBIN
yroji, CKPEIIMBAIOIIUECH IpsMbIE, NapalICIbHOCTh M IEPIEHIUKYISAPHOCTD
NpSAMBIX M IUIOCKOCTEM, YIrOJd MEXAYy MNPSAMBIMHM, YIOJd MEXIYy MpSIMOM H
IIJIOCKOCTBIO, YIOJ MEXAY IUIOCKOCTSMH, PAaCCTOSHUE OT TOYKU 0 IUIOCKOCTH,
paccTosiHuE MEXAY TMPAMBIMH, PACCTOSHHE MEXAY IUIOCKOCTSIMH; YMEHHE
MCIOJIb30BaTh MPH PELICHUU 33/1a4 U3yueHHbIE (DAaKThl U TEOPEMbI IIIAHUMETPHH;
YMEHHE OLIEHHBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOUIETO MHUpPA; CTPOUTH
MAaTeMaTUYeCKUE MOJECIH C IIOMOILBI) I€OMETPUYECKUX IOHATUN U BEIUYMH,
penaTh CBA3aHHbIE C HUMH IIPAKTUYECKUE 3a1a41

YMeHue onepupoBaThb MOHATHAMH: IUIOMAAbL (Urypel, 00BEM  QUIypHI,
MHOTOIPAaHHUK, TPaBWJIbHBIH MHOTOIPaHHHK, CEUEHHE MHOIOTpaHHUKA, KYO,
napajuiefienunesa, Mpu3Ma, NUpamMuaa, Qurypa M TOBEPXHOCTh BpalICHMUS,
LWINHAP, KOHYC, ImIap, cdepa, IUIOMmMaas chepbl, IUIOMAAb HOBEPXHOCTH
MUpaMHIIbl, TPHU3MBI, KOHYyca, IIMJIMHIApAa, OO0BEM Kyba, MPSIMOYrOJIbLHOTO
napajuleJienunena, NUpamMuabl, TPU3MBlL, LWIMHApPA, KOHYyca, I1Iapa, pa3BEPTKa
MOBEPXHOCTH, CEYCHUsI KOHYCa U IMJIMHAPA, apajljielIbHble OCH WJIM OCHOBAHHUIO,
CeueHHe IIapa, IMIOCKOCTh, Kacawomascs cdepbl, MUIUHIPA, KOHYyca; YMEHHE
CTPOUTH CEUEHHUE MHOTIOTPAaHHMKA, H300pakaThb MHOTOTPAHHUKH, (UTYpHl U
MIOBEPXHOCTU BpAIIECHUS, UX CEUYEHHUS, B TOM YHUCJIE C IOMOIIBI AIEKTPOHHBIX
CPEICTB; YMEHHUE NMPUMEHITh CBONCTBA F€OMETPUUYECKUX (PUTYP, CAMOCTOSTEIHHO
(bopMyIMpOBaTh OIpeNeNeHUs] H3y4daeMbIX (UIyp, BBIABUTAaTh THUIOTE3Bl O
CBOMCTBaX M TMpH3HAKaX TIeOMETpUYecKHX ¢Guryp, OoOOCHOBBIBATh MU
OIpoBepraTh MX; YMEHHE MpPOBOIUTH KiacCU(UKAIUIO (UTYp MO Pa3TUYHBIM
MIPU3HAKaM, BBIOJIHITh HEOOXOIMMBIE JJOTIOJIHUTENbHBIE TTOCTPOEHUS




YMeHne onepupoBaTh MOHATHUSMH: JBIDKEHHE B MPOCTPAHCTBE, MapayliebHBINA
MePEeHOC, CAMMETPHUS Ha TNIOCKOCTH U B MIPOCTPAHCTBE, TIOBOPOT, peodpa3oBaHue
nmoaoOus, MmoaoOHbIe (GUTYpHl; YMEHHE paclo3HaBaTh paBHBIC M IOJIOOHBIC
¢burypel, B TOM 4HCI€ B HPUPOJE, HCKYCCTBE, APXUTEKTYpPE; HCIOJIb30BaTh
TCOMETPHUCCKUE OTHOIICHUS TPH PEIICHUH 3a]ad; HaXOIUTh I'€OMETPHUUCCKUE
BEIMYMHBI (AJIMHA, YTOJ, IUIOmanb, OOBEM) NMpH pElICHHHM 33734 U3 JPYTHX
YUeOHBIX MPEIMETOB U U3 PEATbHOM JKU3HU; YMEHUE BBIUYUCIISATH TEOMETPHUCCKUE
BEJIMYMHBI (IJIMHA, YTrOJ, IUIOMAab, 00BEM, IUIOMAAb OBEPXHOCTH), HCIIONIb3Ys
n3ydeHHbIe (POPMYIIBI U METO/IbI, B TOM YHCJIE: IUIOMIA/Ib MOBEPXHOCTH MTUPAMHU/IBI,
MpU3MBI, KOHYCa, HWIMHIPA, IUIOMAab cdepbl; 00BEM Kyda, MPSIMOYTOJBHOTO
napajuiesiienunea, MUpaMHIbl, T[PH3MBIL, IWIMHAPA, KOHYyca, IIapa; YMEHHUE
HAXOJUTh OTHOIIEHHE 00bEMOB MOAOOHBIX HUTYP
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YMeHue onepupoBaTh MOHATHAMU: MPSMOYTOJIbHASI CHCTEMa KOOPIUHAT, BEKTOD,
KOOPJMHATBHl TOYKH, KOOPJAMHATHI BEKTOpa, CyMMa BEKTOPOB, IPOM3BEICHUE
BEKTOpa Ha YHCIIO, Pa3JIOKEHUE BEKTOpa Mo 0a3ucy, CKaJsipHOE MPOHU3BEICHUE,
BEKTOPHOE MPOU3BEICHHE, YroJd MEXAY BEKTOpaMHU; YMEHHE HCIIONb30BaTh
BEKTOPHBIH M KOOPJIMWHATHBIA METOJ ISl pEHICHUSI TeOMETPUYECKUX 3a/lad U
3a/1a4 IpYrux y4eOHbIX MPEAMETOB

12

YMenue BpIOMpATh MOAXOAAIIMN METOJ JJs pELIeHUs 3ajaud; [OHUMaHHUE
3HaYMMOCTH MaTEeMaTUKU B U3Y4YE€HUH MPUPOIHBIX U OOILECTBEHHBIX MIPOLIECCOB U

13 SIBJICHUM; YMEHHUE PACIO3HABATH IPOSBICHUE 3aKOHOB MAaTEMAaTHKU B MCKYCCTBE,
YMEHHE IPUBOJIUTH IPUMEPBl MATEMAaTHYECKUX OTKPBITHH POCCUICKON H
MHPOBOM MaTeMaTU4ECKON HAYK1

INEPEYEHDB 2JIEMEHTOB COIAEPXAHUSA, IIPOBEPAEMBIX HA EI'D 11O

MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1  Ywcna u BeIYHCICHUS

1.1  HarypaubHsble u nenble yucna. [Ipu3Haky JeJIUMOCTH LEIbIX YHCe

12 Panonanehele uncna. OOBIKHOBEHHBbIE M JECATHYHBIE APOOH, MPOLEHTHI, OECKOHEUHbIE
MIEPUOIUYECKHIE TPOOH

13 ApI/I(l)MeTI/I‘{E:CKI/Iﬁ KOpPEeHb HaTypajbHOW creneHu. JlefcTBus ¢ apupMeTHYEeCKUMU KOPHAMU
HaTypaJlbHOH cTeneHn

14 | Crenenb ¢ uensiM nokasarenaem. CTeNeHb ¢ palmoHaIbHBIM MoKa3aTesieM. CBOWCTBA CTETICHU

15 CuHyC, KOCHHYC W TaHI'€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHT€HC
YHCIOBOrO apryMeHTa

1.6 Jlorapu¢wm uncna. JlecsTuuHbIe U HaTypaJbHbIE JJOrapu(MBI
JeiictBuTenpHble uyncia. Apu(pMETHYECKHE ONEepaluu ¢ JeHCTBUTENBHBIMU YHCIAMHU.

1.7  IlpuOnmxEHHbIE BBIUMCICHMS, NpaBUJAa OKPYIJIEHUS, TNPUKHUIKA M OLEHKa pe3yibTara
BBIYKCIICHUN

1.8 | IIpeoOpazoBaHue BBIpa)KEHUI

1.9 KowmruiekcHble 9ncia

2  YpaBHEHHS U HEPaBEHCTBA

2.1 | llensie 1 qpoOHO-paIMOHAILHBIC YPABHEHUS

2.2 | HppaunoHaibHBIE YpaBHEHHS

2.3 | TpuroHomerpuyeckue ypaBHEHUS




2.4

[TokazarenbHble U TorapuPMUUECKHE YpaBHEHUS

2.5 | llensie u qpoOHO-palMOHATIBLHBIC HEPABCHCTBA
2.6  HppaumoHaabHbIE HEPABEHCTBA
2.7 | Iloka3arenbHble U JIorapu(MUIECKre HEpaBEHCTBA
2.8 | Tpuronomerpuueckue HEpaBeHCTBA
2.9 | CucteMbl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHeHUS, HEPABEHCTBA U CUCTEMBI C TApaMeTPaMu
2.11 Martpuna cucteMbl TUHEHHBIX YpaBHEeHUI. OnpeaenuTenb MaTPULIbI
3 DyHKINUH U TpaPUKH
31 OyHKUs, crnocoOwl 3amanus ¢yHkuuu. ['paduk Gynkmuu. BzaumHO oOpaTHBIC (YHKIUU.
UYérnsie n Heu€éTHBIe GyHKIMU. [leproanueckue GpyHKINH
Ob6nactp ompeneneHus U MHOXKecTBO 3HaueHuil ¢ynkumu. Hymu ¢yskuuu. [Ipomexytku
3.2 | 3HaKomocCTOsSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKUUMH. MakCUMyMbl U MHUHUMYMBI
¢ynkunu. Hanbonpmiee 1 HanMeHblee 3HaueHNe QYHKIIMHA Ha POMEKYTKE
33 Crenennass (yHKIMS C HATypajJbHBIM M IENbIM TOKa3areieMm. EE cBoiicTBa M Tpaduk.
CaoiicTBa U rpaduK KOpHsI N-OW CTENEeHH
3.4 | Tpuronomerpuueckue QyHKIIUU, UX CBOMCTBA U TpaduKu
3.5 | Iloka3zarenpHas u norapudmuyueckas pyHKINU, UX CBOICTBA U rpadUKu
36 Touku paspeiBa. AcUMNTOTH TpadukoB ¢yHkuuid. CBoiicTBa (DyHKIMIA, HENPEPHIBHBIX Ha
OTpe3Ke
3.7 | IlocnenoBaTesibHOCTH, CIIOCOOBI 3a/1aHUS TOCIIEA0BATEILHOCTEH
3.8 | Apudmernueckas u reomerpuyeckas nporpeccuu. @opmMyia cI0kKHbIX IPOLEHTOB
4 | Havasia MaTeMaTHUY€CKOr0 aHaJIn3a
4.1  IlpousBoanas pynkuuu. [IponszBogHbie 31eMeHTapHBIX QYHKIUI
4.9 [IpuMeHeHre MPOU3BOJHON K HCCIIENOBaHUIO (PYHKIUH HAa MOHOTOHHOCTb U IKCTPEMYMBI.
HaxosxneHne HauOoJIbIIero 1 HAaMMEHbIIETo 3HaYeHus1 YHKLIUU Ha OTpe3Ke
4.3  IlepBooOpasHas. MHTerpan
5  MHoxecTBa U JIOTHKA
5.1 | MHoxecTBO, Onepaluy HaJ MHOKecTBaMHU. J{narpammel Ditniepa — Benna
5.2  Jloruka
6  BeposTHOCTb U CTaTUCTHKA
6.1 | OmnmcarenpHas CTaTHCTUKA
6.2 | BeposTHOCTP
6.3 | KomOunaropuka
7 I'eomerpus
7.1  ®urypsl Ha MIOCKOCTH
7.2 | TlpsiMbIe ¥ TUTOCKOCTH B IIPOCTPAHCTBE
7.3 | MHOrOrpaHHUKH
7.4 | Tena v HOBEPXHOCTHU BpAIIECHUS
7.5 | KoopauHathl U BEKTOPHI

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOU MIPOI'PAMMBI




10 KJIACC

l'lpOB:f)(:"lHeMOFO IIpoBepsiemble NpeMETHBIE Pe3y.ILTATLI 0CBOCHH OCHOBHOI1
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeHero 001ero odpasoBaHusi
pe3yJbTara
1 Hucna 1 BBIYUCICHUS
11 OnepupoBarh  MOHATUSAMHU:  pPAUOHAIBHOE W JCHCTBUTEIBHOE  YHUCIIO,
' OOBIKHOBEHHAs U JIeCATUYHAsI JPOOb, IPOLIEHTHI
19 BeinonuATe apudmMeTHyecKre onepanuu ¢ paluoHaIbHBIMU U JI€HCTBUTEIbHBIMU
qHCIaMU
13 BoimonuaTe npuOIMKEHHBIE BBIYHCICHHS, HCIIOIb3Ysl TIPABUIIA OKPYJICHHS,
JieJ1aTh IPUKKUJKY U OLIEHKY pe3yJbTaTa BEIYMCICHUH
OnepupoBaTh MOHATHAMHU: CTENEHb C LEJIBIM IOKa3aTeneM, cTaHaaptHas ¢opma
14 3alUCH JICHCTBUTEIBHOTO YHCIA, KOPEHb HATypallbHOW CTENEHHU; HCIOJIh30BATh
' noaxoAsuyro  ¢opMy 3alUCH  JEMCTBUTENBHBIX  4HMCEd JUId  pELIeHUs
MPAKTUYECKHX 33/1a4 U PEACTABICHHUS JaHHBIX
OmnepupoBaTh MOHATUSAMHU: CHHYC, KOCHHYC U TaHI'€HC IPOM3BOJBHOIO YIJIa;
15 HCIOJIb30BATh 3aIucCh MPOU3BOJILHOTO yriia yepes oOpaTHbIe
TPUTOHOMETpHUECKUE (PYHKIIMH
2 YpaBHEHUS U HEPAaBEHCTBA
OnepupoBaTh MHOHATHSAMM: TOXJIECTBO, YpaBHEHHE, HEPABEHCTBO, IIEJIOE,
2.1 panroHaIbHOE, UPPAMOHATIBHOE YPaBHEHUE, HEPABEHCTBO, TPUTOHOMETPHUYECKOE
ypaBHEHHE
29 BbimonuATe npeoOpazoBaHMsl TPUTOHOMETPUYECKUX BBIPAXEHMH M pelarhb
TPUTOHOMETPHUECKUE YPABHEHHSI
BeimonHATE  TpeoOpa3oBaHMsl LENbIX, pAlMOHAIBHBIX W HPPALMOHATBHBIX
2.3 BBIpQXEHUII M  pelmaTb OCHOBHBIE THUMBl  IEJbIX, palUOHAIBHBIX U
MppaIMOHAILHBIX YPAaBHEHHI U HEPABEHCTB
24 [TpuMeHsTh ypaBHEHHSI W HEPaBEHCTBA JJIsl PEIICHHUS MAaTEMAaTHYECKHUX 3a/a4 U
' 3a/1a4 U3 pa3IMYHbIX 00JaCTe HayKu U pealbHON )KU3HU
MopenupoBaTh peajbHbIE CUTYAIlMH Ha S3BIKE alreOpbl, COCTABIATH BBIPAKEHHUS,
2.5 ypaBHEHMs, HEpaBEHCTBA IO YCJOBUIO 3aJ]aud, MCCIEJ0BaTh IOCTPOCHHBIE
MOJIENIN C HCTIOJIb30BAHKEM alllapaTa ajareOpsl
3 OyHKIMY U TpaPuKH
OnepupoBarh NOHATUSAMU: (YHKIUS, CHOCOOBI 3amaHusl (YyHKIUH, 00JIacTb
3.1 OTIpeNIeJIeHUs] U MHOXKECTBO 3HAueHHH (YyHKUMHU, IpaduK (QYHKIUH, B3aUMHO
oOpaTHble PYHKIIMH
39 OmnepupoBaTh MOHATHSAMH: YETHOCTh M HEYETHOCTh (DYHKIUH, HYTH (DYHKIHH,
MIPOMEKYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonb3oBathk rpapuku GyHKIMHA U1 peLIeHns] ypaBHEHUH
34 Crpouth W 4yMTaTh TrpapuKy JIMHEHHOW GYHKIUM, KBaJpaTHYHON (QyHKIUWH,
CTeNeHHON (PYHKIIMU C LEJIBIM MTOKa3aTeIeM
Hcnonb3oBate rpaduku GyHKIUN U UCCIIEI0BAHUS MPOIIECCOB M 3aBUCUMOCTEH
3.5 IpH pEIICHWH 3aJad M3 JPYruX Yy4eOHBIX MPEIMETOB M pPEANTbHON KHU3HH,

BbIPAXKATDH (I)OpMyJ'IaMI/I 3aBUCUMOCTH MCKY BCIIMYNHAMU

Hauana MaTemMaTH4eCKOro aHaim3a




OnepupoBaTh  MOHATUSIMHU:  TIOCJIENOBAaTEIbHOCTh,  apupMeTHUecKas U

41 r€OMETPUYECKast POTPECCUu
492 OnepupoBarh  MOHATUSMHU:  OCCKOHEUHO  YOBIBAaWOINAs  IeOMETpHYeCKas
porpeccusi, cyMmma 0€CKOHEYHO yOBIBAIOIIEH reOMETPUUECKOM MPOTPECCUH
4.3 3a/1aBath MOCIEAOBATEIHHOCTH PA3IMYHBIMU CIIOCOOAMHU
44 Hcnonws3oBarh CBOMCTBA MOCIEIOBATEIBLHOCTEN W MPOrPEeCcCHil JUIsl pEeHIeHUs
peanbHBIX 33/1a4 MPHUKJIAJTHOTO XapaKkTepa
5 MHokecTBa U JIOTHKA
5.1 OnepupoBaTh MOHATHAMHU: MHOKECTBO, ONIEPAIIUH HaJl MHOYKECTBAMHU
59 Hcnonbs30BaTh TEOPETHKO-MHOXKECTBEHHBIM armmapar JJisi ONMUCAaHUS pPeaTbHBIX
MIPOLIECCOB U SIBIICHUH, MPU PEUICHUH 33/1a4 U3 APYTUX YICOHBIX MPEIMETOB
5.3 OrnepupoBarh NOHIATHUSIMU: ONPEIEICHUE, TEOPEMA, CIICJICTBUE, JOKA3ATEIbCTBO
11 KJIACC
Koa .
poBepsIeMOro IIpoBepsiemble I[Pe}lMeTHble pe3yJabTaThl 0CBOEHHSI OCHOBHOM
pesyLTaTa 0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeIHEro 001ero odpasoBaHusi
1 Ymucna n BEIYUCICHUS
OrnepupoBaTh MOHATUSAMH: HATypaJIbHOE, LIEJI0€ YUCIIO; UCIOJIb30BaTh MPU3HAKU
1.1 JETUMOCTH TIEJIBIX YHCEN, Pa3JIOKEHUE 4YHUCIa Ha IPOCThIE MHOXHUTEIU IS
pelieHus 3aaa4
1.2 OnepupoBaTh MOHATHUEM: CTEIIEHb C PALlMOHAJIBHBIM [T0OKA3aTEIEM
13 OnepupoBaTh TOHATUSAMHU: JorapudM dUWCIa, JECATUYHBIE W HATYPaJIbHBIC
JorapuhMbl
2 YpaBHEHUS 1 HEPABEHCTBA
[IpumensTh CcBOMCTBA CTENEHW Al MPEeoOpa3OBaHUs BBIPAKEHUM, ONEPHUPOBATH
2.1 MOHATUSAMHU: MOKA3aTEIbHOE YPaBHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIE THUIIBI
MOKa3aTeJIbHBIX YPAaBHEHU U HEPABEHCTB
BreimonHsaTe  mpeoOpa3oBaHUsT  BBIpAXKEHUM,  COAEpXKAIIMX  JIOTApU(PMBI,
2.2 OTIEpUPOBATH MOHATUSAMU: JIOTapUPMUUIECKOe YpaBHEHUE U HEPABEHCTBO; pelIaTh
OCHOBHBI€ THUIIBI JIOTAPUPMUIECKUX YPABHEHHUIN 1 HEPABEHCTB
2.3 Haxoauts penieHus npocTenmx TPUroHOMETPUIECKUX HEPABEHCTB
24 OrniepupoBaTh TOHATHSIMH: VCI/ICTeMa J'II/IHCI/:IHI)IX ypaBHEHUN U €€ pelIeHueE;
HCII0JIb30BaTh CUCTEMY JIMHEMHBIX YPABHEHUM JIJISl PEILICHUs IPAKTUYECKUX 33724
o5 Haxozu/m,v peleHusl MPOCTEUIINX CUCTEM W COBOKYMHOCTEM palMOHAIbHBIX
YpaBHEHU U HEPABEHCTB
MonenupoBaTh peaibHbIE CUTYAIlMH Ha SI3bIKE anreOpbl, COCTABISTh BHIPAKEHUS,
2.6 YpaBHEHHUs, HEPAaBEHCTBA M CHCTEMBI [0 YCJIOBHIO 3aJlayd, MCCIIEI0BATh
MOCTPOCHHBIE MOJIENIN C HCIIOIH30BAHUEM arlapara anreopsl
3 OyHKIHH U TpadUKu
OnepupoBaTh MOHATUSAMU: MepHOANYEcKas (HYHKIHS, TPOMEKYTKH MOHOTOHHOCTH
31 (GYHKIIUU, TOYKH SKCTpemMyMa (YHKIIMH, HAauOOJbIEe W HAUMEHbIEE 3HAYCHUS
GyHKIIMM Ha TPOMEXYTKE, HCIOIb30BaTh HX [UIsI HCCIEAOBaHUS (DYHKIUH,
3aJaHHON TpadUKOM
32 OnepupoBaTh TOHATHAMH: TpaUKU TMOKA3aTEIBHOMW, JIOTApU(PMUIECKOU |

TPUTOHOMETPUYECKUX (YHKIIUI; M300paxkaThb UX HAa KOOPAMHATHOM IUIOCKOCTH U




MCMOJIb30BATh [l pEellIeHUs] YpaBHEHHUH U HEpaBEHCTB

N300paxarh Ha KOOPAMHATHOM IUIOCKOCTH TpadUKd JIHUHEWHBIX YpaBHEHUN U

3.3 UCIIOJIB30BAaTh UX JUIS PEILICHMS CUCTEMBI JMHEHHBIX YPABHEHUN
34 Hcnonb3oBath rpaduku GYyHKIHMN A1 MCCIICTIOBAHUS TIPOLIECCOB U 3aBUCHMOCTEH
U3 APYrUX y4eOHBIX TUCIHILIHH
4 Hagana MaTeMaTrnueckoro aHajimsa

OnepupoBaTh MOHATHSAMHU: HEMpepbIBHAS (DYHKIMS, NPOU3BOAHAS (DYHKIUH,
4.1 UCIIOJIb30BAaTh T'€OMETPUYECKUH U  (U3UYECKUH CMBICT TPOU3BOAHON IUIf
pelieHus 3a1ad

Haxoaute mpou3BOAHBIC 3JIEMEHTAPHBIX (YHKIUN, BBIYUCIATH HPOU3BOJHBIC

4.2 CYMMBI, TIPOM3BEICHUS, YACTHOTO (DYHKIIHIA

43 Hcronp30BaTh MPOU3BOIAHYIO JIJISl MCCIICAOBAaHUS (DYHKIIMU Ha MOHOTOHHOCTH U
HKCTPEMYMBI, IPUMEHSTH PE3YJIbTAaThl UCCIEIOBAHMS K MOCTPOCHHIO IPaKOB

4.4 Hcnonb3oBarth MMPOMU3BOAHYIO JId HaXO0XIACHHA HAWIYUIICro pCelicHud B
NPUKJIAIHBIX, B TOM YHCJIE CONMATBHO-YKOHOMHUYECKHUX, 331auax

45 OnepupoBaTb  HOHATUAMM:  IepBooOpa3Has U MHTErpaj;  [OHUMATh
TCOMETPUYCCKUHN ¥ (PU3HUYESCKHI CMBICIT HHTETpajia

46 Haxonuth mepBooOpa3Hble 3JIEMEHTApHBIX (YHKIWH, BBIYUCIATH WHTErPal IO
dbopmyne Hretotona — JleiiOuuma

4.7 Pemratn MNPpUKJIAAHBIC 3aaa4v, B TOM YHUCIC COOHUAJIBbHO-3KOHOMHUUYCCKOIO H

q)HSI/IquKOFO XapaKTepa, CpCaACTBAMA MAaTCMATHUYCCKOI'O aHaJIn3a

INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KUIIACC
Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA
1 Urcna ¥ BBIYUCIICHUS

Parmonanbhbeie uncia. OOBIKHOBEHHbIE U JECATUYHBIE ApOOHU, MPOLEHTHI, OECKOHEUHBIE

11  Tepuommueckue npobu. Apudmernyeckue onepanud ¢ pallOHAIbHBIMU  YHCIIAMU,
npeoOpa3oBaHusl YUCIOBBIX BblpakeHUH. IIpumenenune npobeil u MpPOLEHTOB AJS peleHHs
MPUKJIAJHBIX 33]1a4 U3 Pa3IMUHbIX OTpaciiel 3HaHUM U peabHOM KU3HU
JleiicTBuTenbHble yHcla. PanyoHanbHBlE W UppalUoOHajbHble 4YHcha. Apudmerndyeckue

1.2 onepauuu ¢ JeHcCTBUTENbHBIMU yHuclIaMu. [IpuOnkE€HHbIE BBIYUCIEHUS, IpaBHIIa
OKpYIJIEHUS, IPUKUJIKA U OLIEHKA pe3yJbTaTa BIYMCICHUN
Crenenp ¢ uensiM mokaszareneM. CraHmapTHas ¢opMa 3amucH JEeHCTBUTEIHHOTO YHCIIA.

1.3  Hcnonb3oBaHue mnoaxofsmedl QGopMmbl 3amucu ACUCTBUTEIbHBIX YHCENT Ul PELIeHHS
MIPaKTUYECKHX 3aJ1a4 U MPEJCTaBICHUS JaHHbBIX

14 ApI/Iq;MeTHqE:CKHﬁ KOpEeHb HaTypajabHOU cTeneHu. JelicTBus ¢ apupMeTHIeCKUMH KOPHSIMU
HaTypaJIbHOM CTENEeHU

15 CuHyC, KOCHHYC M TaHI€HC YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC, apKTaHTEHC
YHCJIOBOTO apryMeHTa

2 YpaBHEHHS U HEPABEHCTBA

2.1  ToxnecTBa U TOXKIECTBEHHBIE MPEOOPA30OBAHMUS

29 [IpeoOpa3oBanue TPUTOHOMETPUUYECKUX BbIpakeHUH. (OCHOBHBIE TPUTOHOMETPHUYECKUE
(hopMyIIbI

2.3 YpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, penieHne HepaBeHCTBA. MeTo/1 HHTEPBaJIOB




2.4

Pemenue nenbix 1 JpoOHO-pallMOHAIBHBIX YPaBHEHUN 1 HEPABEHCTB

2.5 | Pemienue uppanuoHaIbHbIX YPaBHEHHI U HEPABEHCTB
2.6  PemeHue TpUrOHOMETPUYECKUX YPaBHECHUM
57 [IpuMeHeHne ypaBHEHHH M HEPAaBEHCTB K PEIICHHIO MAaTEMAaTUYECKUX 3a/Jady W 33434 U3
pa3IMYHbBIX 00JaCTei HayKH U pealibHOM JKU3HU
3 OyHKIIMU U Tpaduku
3.1  ®ynknwus, cnocoOsl 3aaanusa GyHkuuu. ['paduk pyraknun. Bzanmao oOpatHbie GyHKIUNA
32 OO6mactp ompenesieHUss U MHOXKeCTBO 3HaueHuid (Gynkmuu. Hymm ¢yHkmuu. IIpomexyTku
3HAKONOCTOSHCTBA. YETHBIE U HEeUETHBIE (PYHKITUH
33 CrenenHass (yHKIMS C HAaTypaJbHBIM M LEJNbIM MoKa3aTeneMm. E€ cBoiicTBa u rpaduk.
CaoiicTBa 1 rpadK KOpHsI N-0¥ CTETICHU
34 Tpuronomerpuueckass  OKPYKHOCTb,  OIpEICIEHHE  TPUTOHOMETPUYECKUX  (PYHKUIUH
YHCIIOBOTO apryMeHTa
4 Havana marematuuyeckoro ananmsa
41 [TocnegoBarenbHOCTH, ~ CHOCOOBI  3aJaHUsl  MoOcleAoBareiabHOCTEH.  MOHOTOHHBIE
MIOCJIEI0BATEIbHOCTH
Apudmerndeckast 1 reoMeTpuUecKas mporpeccuu. beckoHeuHo yObIBaroIIas reoMeTpruIecKast
4o  Tporpeccus. Cymma OeckoHe4HO YyObIBarolleli reomerpuueckoi mporpeccun. dopmyna
CIIO)KHBIX TIPOLIEHTOB. lcmonb30BaHue TMpOrpeccHH Ui PEIIeHHS peajbHBIX 3a/1ad
MIPUKJIAIHOTO XapaKTepa
5 MHoskecTBa U JIOTUKA
MHosecTBO, omepanuud Haj MHoxecTBamu. J[uarpammer Oiinepa — Benna. [Ipumenenue
5.1  TeopeTHKO-MHOXXECTBEHHOTO arlfapara JJis ONKUCAHUS PealbHbIX MPOLECCOB U SBJICHUM, MPU
pelIeHNH 33124 U3 APYTUX YIeOHBIX IPEIMETOB
5.2  Ompenenenue, TeopeMa, CICICTBUE, TOKA3aTEIHCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Yucna ¥ BIYUCICHUS
11 HarypanbHble u nensle uncia. [lpu3Haku AeTMMOCTH LENbIX Yncell
1.2 CreneHb ¢ panMoHaJIbHBIM NOKa3aresneM. CBoiicTBa cTeneHu
1.3 Jlorapudm uucna. JlecATHYHBIE U HATYPAIbHBIE JOTapUPMBI
2 VYpaBHEeHUs 1 HEpaBEHCTBA
2.1 [Ipeo6pa3oBanue BbIpaxeHU, copepKalux Jorapumsl
2.2 [IpeoOpazoBaHne BRIpAKEHHIA, COACPIKAINX CTETICHH C PAllMOHAIBHBIM MTOKa3aTeIeM
2.3 [TpriMepsl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [Toka3zarenpHbBIE YpaBHEHHS W HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHs 1 HEPAaBEHCTBA
26 CI/ICT?MBI J'II/IHCfIHLIXu ypaBHeHMH. PelieHne NpUKIAAHBIX 3a/7ad C TOMOIIBIO CHCTEMBI
JMHEWHBIX YpaBHEHHUN
2.7 CucTeMbl 1 COBOKYITHOCTH PAallMOHAIBHBIX YPABHEHUN M HEPABEHCTB
28 [lpumeHeHne ypaBHEHWH, CHCTEM W HEPABEHCTB K PEUICHHI0O MATEMaTHYECKUX 3a1ad U
3aJa4 U3 Pa3IMYHBIX 00JacTel HAYKU U pealbHOU KU3HU
3 OyHKIHH U TpaduKu




31 Oynknusd. [lepuognyeckue Gynkiuu. [I[pomexxyTkn MOHOTOHHOCTH (DyHKIIMH. MakCHMyMBbI
¥ MUHUMYMBI pyHKmu. Hanbonbpiee 1 HauMeHblee 3HaueHne QyHKITUU Ha IPOMEKYTKE
3.2 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U rpaduKu
3.3 [TokazaTenpHas u orapudmudeckas GyHKIINU, KX CBOWCTBA U Ipaduku
3.4 Hcnonp3oBanue rpadukoB GyHKIUHN A7 pelIeHHs] ypaBHEHUM U TMHEWHBIX CUCTEM
Hcnons3oBanue rpa@ukoB (QyHKUMNA A7 HCCIEIOBAaHUS IPOIECCOB M 3aBHCUMOCTEH,
3.5 KOTOpbIE BO3HHUKAIOT NMpPU PEIICHUH 3a1ad M3 JIPYTUX Y4eOHBIX NMPEIMETOB M pPealbHOM
KU3HU
4 Hauana maremarnyeckoro anamamsa
4.1 HenpepriBable GyHKIMH. MeTo1 MHTEPBAJIOB JJIsl pELICHHs] HEPAaBEHCTB
4.2 [TpousBoanas pyHkumu. ['eomerprueckuii 1 PU3NIECKUA CMBICI IPOU3BOTHON
43 [IpousBoanbie 31eMeHTapHBIX (yHKIMNA. DOpPMyNbl HaXOXKICHHUS MPOU3BOJHONH CYMMBI,
MIPOU3BEICHUS U YaCTHOTO (DyHKIUI
44 [IpumeHeHne MPOU3BOAHON K HCCIEIOBaHUIO (YHKIMI HA MOHOTOHHOCTb M AKCTPEMYMBI.
Haxoxxnenre HanOoIbIIero 1 HAMMEHBIIETO 3HaYeHHUS (DYHKIIMK Ha OTPE3Ke
45 [IpumeHeHre TPOU3BOAHON [UISI HAXOXKICHHUS HAWIYUYIIETO PEIMICHUS B TPHUKIIATHBIX
3ajavax, JjIs OIlpeie]IeH sl CKOPOCTH Ipoliecca, 3aJaHHoro (popmyson win rpadguxom
4.6 [TepBooOpaznas. Tabnuia mepBoOOPa3HBIX
47 WuTerpan, ero reoMeTpuyeckuid M (PU3MYECKuil cMbIci. BplumcneHue uHTErpaia 1Mo
dbopmysne Hrertotona — JleiiOuuma
IMPOBEPSAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHMSI OCHOBHOM OBPA30BATEJILHOM
IMPOI'PAMMBI CPEJHEI'O OBIIIEI'O OBPA3OBAHUA
Kon
HpoBepsIEMOro HpomipﬂeMble TpéﬁOBaHUI/Iﬁ K NMPeIMEeTHBIM pe3yIbTaTaM 0CBOEHHS
rpeGoBanms OCHOBHOIi 00pa30BaTe/IbHON MPOrpamMMbl CpeaHero 001ero 00pa3oBaHus

Bnagenne meromaMm 10Ka3aTenbCTB, AJTOPUTMAMM PEIICHHs 3a7ad; YMEHHE
(dbopMyIMpoBaTh U ONEPUPOBATh MOHATUSMU: ONPEIEIIEHUE, aKCHoMa, TEOpEeMa,
CIIeICTBHE, CBOMCTBO, PU3HAK, J10KA3aTeIbCTBO, PAaBHOCWIIbHBIE ()OPMYIHPOBKH;
NPUMEHATh MX; YyMeHue (opMynupoBaTb OOpPaTHOE U MPOTUBOIOJIOKHOE
YTBEPXKACHHUE, MPUBOAUTH IPUMEPHl M KOHTPIPHUMEPBI, HCIIOJIB30BATH METOJ
MaTeMaTHYeCKOM WHAYKIHU; IPOBOJAUTH JIOKA3aTElbHBIE pPACCYKIEHUS NpU
pElIeHnN 3a]a4, OLCHUBATh JIOTHYECKYIO NMPABUIBHOCTb PACCYXIECHUN; yMEHUE
ONEpUPOBATh  IMOHATUSMHU: MHOXECTBO, IOJAMHOXECTBO, OINEpalud  Hajl
MHOKECTBAMH; YMEHHUE MCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar JUis
OINMCaHUs peallbHbIX MPOIECCOB U SBJIECHUH M MPU PEUICHUH 3a/1a4, B TOM YHCIIE
U3 JIpYrux y4eOHBIX MPEIMETOB; YMEHHUE OIEepHpOBATh MOHATHIMHU: Tpad,
CBSI3HBIN Tpad, AepeBo, LUK, Tpad Ha MIOCKOCTH; YMEHHE 33/1aBaTh U OMHUCHIBATh
rpadsl pa3TUYHBIMUA CIOCOOAMM; CIIOIB30BATh Ipadbl IPHU PEIISHUH 3a/1a4

YMmenue OIICpHUPOBATH IMMOHATHAMU: HATYPAJIBbHOC YHCJIO, LECJIOC YUCIIO, CTCIICHL C
LECJIBIM IMOKA3aTeJIEM, KOPCHb HaTypaHBHOfI CTCIICHU, CTCIICHb C pallMOHAJIbHBIM
IIOKa3aTejI€eM, CTCIICHDb C e CTBUTEIILHBIM IIOKa3aTeCjiEM, J'IOl"apI/I(I)M qucia, CUHYC,
KOCHMHYC U TAHI'CHC IPOU3BOJIBHOTO YMCJIa, OCTAaTOK IO MOIAYJIIO, PAallMOHAJIbHOC
qucCio, HppaiuOHAILHOC qucCiio, MHOXXECTBa HaTypaJIbHbIX, OCIbIX,
palrOHAIbHBIX, JIENCTBUTEIIBHBIX YUCCI; YMCHHUC HCIIOJIB30BATh TMPU3HAKH




JeTUMOCTH, HaUMEHBIIMN OOIMI JenuTens M HauMEHbllee o0Iee KpaTHOE,
anroput™ EBKiMga mpu  pelleHuMM 3ajay; 3HAKOMCTBO C  Pa3IMYHBIMU
MO3ULIMOHHBIMM CHCTEMaMM CUHUCIEHHs; YMEHUE BBINOJHATh BBIYHUCICHUE
3HaYeHUH U TpeoOpa3oBaHMs BBIPAKEHUNA CO CTENEHAMU U Jorapudmamu,
npeoOpa3oBaHusl APOOHO-PALMOHAIBHBIX BBIPAXKEHUH; YMEHHE OIepUPOBATh
MOHATHUSIMU: [10CJIEI0BATEIBHOCTb, apupmMeTHIecKas nporpeccus,
reoMeTpuuecKasl Iporpeccus, OECKOHEYHO YyObIBarollass TIeOMETpHUYecKas
IIporpeccusi; yMEHHE 3a/laBaTh IOCJIEAO0BATEIbLHOCTH, B TOM YHCIE C IOMOILBIO
PEKYpPpPEHTHbIX (OpMYJ; YMEHHUE ONEPUPOBATh MOHATUAMU: KOMIUIEKCHOE YHCIIO,
COIPSKEHHBIE KOMILIEKCHBIE YMCIIA, MOAYJIb U apryMEHT KOMIUIEKCHOIO YHUCIa,
¢dopma 3amucu KOMIUIEKCHBIX 4Hcel (FeoMeTpuYecKasi, TPUrOHOMEeTpudeckas M
anrebpandeckas); yMeTh  IMPOU3BOJAUTH  apuPMETHUECKHe  JEHCTBUS  C
KOMIUIEKCHBIMU YHUCJIaMH; MPUBOAUTH MPUMEPHI HCIIOJIBb30BAaHUS KOMIUIEKCHBIX
4lCell; ONEPUPOBATH MOHATUAMU: MaTpuua 2x2 u 3x3, onpeaesnnTeiab MaTpULbI,
IeOMETPHUECKUI CMBICI OIPEAeTUTENS

YMeHue  onepupoBaTh  MOHATUAMM:  palMOHAIbHBIE,  UPPALMOHAIBHBIC,
II0Ka3aTCJIbHBIC, CTCIICHHBIC, JIOFapI/I(l)MI/IquKI/IG, TPUTOHOMCTPUUCCKHEC
YPAaBHEHUs M HEPABEHCTBA, UX CHCTEMbI; YMEHHE OIEPUPOBATh IOHITHUAMMU:
TOKIECTBO, TOXKJIECTBEHHOE IIPe00pa3oBaHUE, YPABHEHUE, HEPABEHCTBO, CUCTEMA
YPAaBHEHUI U HEPABEHCTB, PaBHOCWJIBHOCTb YPABHEHMM, HEPABEHCTB M CHCTEM;
YMEHHE pellaTb ypaBHEHUs, HEPABEHCTBA U CUCTEMBI C IIOMOIIBIO Pa3IMYHBIX
NNpUEMOB; pELIaTh YpPaBHEHUs, HEPABEHCTBA U CUCTEMBI C IIapaMETpPOM;
IIPUMEHSTh YPAaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI JUIsl PELICHHS] MATEMaTHYECKUX
3aJ1a4 U 3a]1a4 U3 pa3Iu4HbIX 00JacTell HayKH U pealibHOM JKHU3HU

YMmeHue — omepupoBaTh — MOHATHAMHU:  (QyHKOUMS,  4YETHOCTH  (PYHKIUH,
MEePUOANYHOCTh (PYHKIIMH, OTPAaHUYCHHOCTh (DYHKIIUM, MOHOTOHHOCTb (DYHKIIUH,
SKCTpeMyM (yHKIMH, HauOoJblIee W HaWMEHbIEe 3HAUCHHUS (QYHKIUU Ha
MPOMEXYTKE, HETpepbIBHAS (PYHKIIHS, aCUMITOTHI rpaduka QyHKUINU, TepBas U
BTOpas IMpPOW3BOJHAS (PYHKIMH, TE€OMETPUYECKUH U (QU3NYECKHI CMBICI
IIPOM3BO/IHOM, MepBOOOpa3zHasi, OINpENeNEHHBI HHTErpal; yMEHHE HaXOJIUTh
acUMNTOTHl Tpaduka (QYHKUMH; yMEHHUE BBIUUCIATH TPOU3BOJIHBIE CYMMBI,
MPOU3BE/ICHUS, YaCTHOTO W KOMMO3WIMU (YHKIUI, HaXOJUTh YpaBHEHUE
KacarelbHOW K rpa@uky (yHKUUMU; YMEHUE HaxOJIuThb IPOU3BOJHBIC
JIEMEHTAapHbIX  (QYHKUMH; yYMEHHE  MCIIONb30BaThb  MPOM3BOJHYIO IS
uccienoBaHus (YyHKUIUN, HAXOAWTh HaWOOJIbIIME W HAaWMEHBIINE 3HAYECHUS
GbyHKIUH; CcTpOUTh TpaUKd MHOTOYJIECHOB C UCIHOJIB30BAaHUEM armapara
MaTEeMaTHYeCKOro aHaliu3a; MPUMEHATHh IPOU3BOJIHYIO I  HAXOXKACHUS
HaWJIy4ylIero penieHus B MPUKIAIHbIX, B TOM YHCIIE€ COUATbHO-3KOHOMHYECKUX U
(GbU3MYEeCKUX 3a/Javax; HaXOJUTh IUIOMAAM U OO0BEMBI (UTYp C TOMOIIBIO
MHTErpaa; NpUBOJUTH IPUMEPHl MAaTEMATHUECKOTO MOJEINPOBAHUS C IIOMOIIBIO
nuddepeHInaIbHbIX YPaBHEHHM

YMeHue omnepupoBaTh MNOHATUSAMHU: Tpaduk QyHKUMHM, oOpaTHas QYHKIMS,
KOMMNO3ULMS  (GYHKUMH, JUHeWHas (yHKUWsA, KBaapaTHyHas  (QyHKUUS,
paroHanbHas (QyHKIMS, CTeleHHas (QYyHKUWSA, TpUrOHOMeTpuueckue (pyHKIuH,
oOpaTHbIE TPUTOHOMETpPUUECKUE (YHKIUH, MOKa3aTeIbHas U Jorapudmudeckas
(GyHKIIMM; yMEHHE CTPOUTh TpaduKu H3YyYEHHBIX (YHKIHM, BBIIOIHATH
npeoOpa3oBaHusi TpapukoB (QYHKIMHA, HCMONB30BaTh TpadUKH Ui HU3y4EHHS
MIPOLIECCOB M 3aBUCHMOCTEH, MPHU PEIIeHUH 3a]1a4 U3 JPYTUX y4eOHBIX MPEIMETOB
U 3aJa4 M3 peaJbHON >KU3HM; BBIpaXKaTb (OPMYIaMHU 3aBHCUMOCTH MEXIY
BEJIMYMHAMHU; MCIOJIb30BaTh CBOMCTBA W TrpapuKd (QYHKUMH i pelIeHUs




YpaBHEHMH, HEPABEHCTB U 3a/la4 C MapaMeTpaMu; U300paxarb Ha KOOPAMHATHON
IIJIOCKOCTH MHOKECTBA PELICHUN YPAaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHue pemaTb TEKCTOBBIE 3a7jaul Pa3HbIX THIOB (B TOM YHCJE HA IPOLIEHTHI,
J0JIM WU 4YacTH, Ha JABIKEHHE, paboTy, CTOMMOCTh TOBapOB U YCIYI, HaJIOTH,
3ajaud U3 00JacTH YOpaBlIeHHS JUYHBIMA W CEeMEWHbIMH (puHAHCAMM);
COCTABJIATh BBIPAXKCHMS, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO
3a7a4y, HCCIE0BATh IIOJyYCHHOE PEIICHHE U OLEHMBATh IIPaBIONOJO00HOCTb
pe3yiabTaTOB; YMEHHUE MOJAEIUPOBATh PEAIbHBIE CUTYallM Ha S3bIKE MAaTCMAaTUKH;
COCTABJIAATh BBIPAXKCHUS, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI II0 YCJIOBHIO
3ala4d, MCCIIEN0BaTh IIOCTPOCHHBIE MOJCIHM C MCIOJb30BAHUEM alllapara
ayreOppl, UHTEPIIPETUPOBATH ITOTYUEHHBIN pe3ynbTaT

YMenue onepupoBarh MOHATHSAMHU: cpeiHee apudmernyeckoe, MeAHaHa,
HauOoplllee M HaWMEHbIIEe 3HAYEHHUS, pa3Max, IUCIEpCHs, CTaHIapTHOE
OTKJIOHEHHE YHCJIOBOrOo Habopa; yMEHHE HU3BJIEeKaTb, WHTEPIPETUPOBATH
uHbOpMaNMIO, TPEICTaBICHHYI0 B Ta0nMIax, Ha JauarpaMMax, Trpadukax,
OTPaXKarolllyl0 CBOWCTBA peaJbHbIX MPOLECCOB M SBIEHUN; MPEICTaBIATh
MHPOPMALIMIO C TOMOUIBIO TAONHIl W TUArpaMM; HCCIIEAOBAaTh CTATHCTUYECKUE
JaHHBIC, B TOM YHUCJIE C NMPUMEHEHHEM rpa@uuecKruX METOJIOB U 3JIEKTPOHHBIX
CpeACTB; TpaHUUECKH HCCIEAOBAaTh COBMECTHBIC HAONIONEHHS C TOMOIIBIO
JMarpaMM pacCEeMBAaHMS U JIMHEMHOW perpeccuu

YMeHue omnepupoBaTh HOHATHAMM: CIy4alHbBIM ONBIT M cilyyailHoe coObITHE,
BEPOATHOCTb CIIy4alHOTO COOBITHS; YMEHME BBIYUCIATH BEPOSTHOCTH C
UCIOJb30BAHUEM TpapUUECKMX METOJOB; IMPUMEHATh (OPMYJbl CIOXKEHUS U
YMHOXXEHUS BEPOSTHOCTEH, GOPMYITy MOTHOW BepOATHOCTH, (hopmyrny beprymm,
KOMOMHATOpHble (akThl U (QOPMYJbI; OLIEHUBATh BEPOSTHOCTU PpPEAbHBIX
COOBITHI;  YMEHHME  ONEpHUpOBATh  IOHATUSAMH:  CIlydailHas  BEIUYMHA,
pacrnpeielieHue BEPOSTHOCTEH, MaTeMaTHYeCKOe OXHMJIaHuEe, JUCIEepCUs W
CTaH/IapTHOE OTKJIOHEHHWE CIy4yailHOW BEJWYUHBI, (PYHKIIMU paclpelreieHus U
IUIOTHOCTH PABHOMEPHOIO, MOKAa3aTEIIbHOTO W HOPMAIbHOIO PaCHpElEIICHUN;
YMEHHE HCIOIb30BaTh CBOMCTBA U3YUEHHBIX PaCIpe/lelIeHUH IS peleHus 3a1ay;
3HAaKOMCTBO C IMOHSATUSIMH: 3aKOH OOJBIIMX YHCEN, METOJbl BBIOOPOUHBIX
UCCIIEIOBaHNM; yMEHHE IpPHUBOJIUTH IMPUMEPHI MPOSIBICHUS 3aKOHAa OOJBIINX
qyucel B MPUPOAHBIX U OOIIECTBEHHBIX SBIEHHUIX; YMEHHME OIEpHUPOBATh
MOHATUSIMU: COYETaHHE, IEPECTAaHOBKA, YUCIO COUYETAHUMN, YHCIIO MEPECTAHOBOK;
6unom HploTOHA; ymMeHHME NMPUMEHSATh KOMOMHATOpHBbIE (DAKThl U PacCyKICHHUS
JUIS pelleHMsl 3a7iayd; OLEHUBATh BEPOATHOCTH pPEalbHBIX COOBITUH; COCTaBIISTH
BEPOATHOCTHYIO MOJIENIb M MHTEPIPETUPOBATH NIOJYUYEHHBIA PE3YIbTAT
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YMeHue onepupoBarh MOHATHAMHU: TOYKA, IpsiMasi, IIOCKOCTb, IPOCTPAHCTBO,
OTpE30K, JIyd, BEIUYMHA YIUIA, IUIOCKUM YroJ, ABYTPAHHBIN YroJj, TPEXIPaHHBIN
yroji, CKPEIIMBAIOLIUECS IIpsMbIE, NapaJUICIbHOCTh W IEPIEHIUKYISAPHOCTD
NPSAMBIX M IIOCKOCTEM, YTrod MEXAYy MNPSIMBIMH, YIOJd MEXIYy MpsIMOM H
IIJIOCKOCTBIO, YIOJ MEXIY IUIOCKOCTSMH, PAacCTOSIHUE OT TOYKU O IUIOCKOCTH,
paccTositHue MEXAy TMPAMBIMH, PACCTOSHHE MEXAY IUIOCKOCTSIMH; YMEHHE
MCIOJIb30BATh MPH PELICHUU 33/1a4 U3yueHHbIE (DAaKThl U TEOPEMbI IIIAHUMETPHH;
YMEHHE OLIEHHBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOUIEr0 MHUpPA; CTPOUTH
MAaTeMaTUYECKUE MOJECIH C IIOMOILBI) I€OMETPUYECKUX IOHATUN U BEIUYHH,
penaTh CB3aHHbIE C HUMH IIPAKTUYECKUE 3a1a41

YMeHue onepupoBaTh MOHATHSAMH: IUIOMAAb (urypel, o0BEM  QUrypsl,
MHOTOTPAaHHUK, IPaBUJIbHBIH MHOTOIPaHHUK, CEUEHHE MHOTOTpaHHUKA, KYO,
napajulefienunesa, Mpu3Ma, NHUpamMuaa, Qurypa M TOBEPXHOCTh BpalleHMUS,
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UWIMHIP, KOHyc, Imap, cdepa, miom@anb cdepsl, IUIOMAAsL MTOBEPXHOCTH
NUPaMUbl, TPU3MBI, KOHyCa, IWIMHApA, OO0BEM Kyba, MPSIMOYrOJIHHOTO
napajuiefienuneaa, MupamMuabl, TPU3MBbL, LUIUHApPA, KOHYyca, Iapa, pa3BEPTKa
MIOBEPXHOCTHU, CEYEHMsI KOHYCA U LIWJINHAPA, NapajljlesIbHbIE OCH WJIM OCHOBAHHUIO,
ceueHue Iapa, IUIOCKOCTb, Kacaromasics cdepbl, HWIMHIpA, KOHYCa; YMEHUE
CTPOUTH CEUCHHE MHOTOTpaHHHMKA, W300pakaTh MHOTOTPAHHUKH, (QUTYPHI H
MOBEPXHOCTH BpAIICHUS, UX CEUYEHHUS, B TOM YHCJE C MOMOIIbIO AJIEKTPOHHBIX
CpEeACTB; YMEHHE PUMEHSITh CBOMCTBA T€OMETPHUYECKUX (PUTYpP, CAMOCTOSTEIEHO
dbopMynupoBaTh OMNpENENICHUS H3y4aeMblX (UIyp, BBIABUTaTh THUIOTE3Bl O
CBOWCTBAX M TPU3HAKAX TE€OMETPHUECKUX (Uryp, OOOCHOBBIBATH WJIH
ONpOBEpraTb MX; yMEHHE IMPOBOAUTH Kiaccupukauuio GUryp mo pasiudHbIM
IIPU3HAKaM, BBIIIOJIHITh HEOOXOIMMBIE JOTIOJIHUTENbHBIE TIOCTPOEHUS

YMeHue omnepupoBarh MOHSATUSMU: JBUKEHHE B MPOCTPAHCTBE, MapalieiIbHBIM
MEPEHOC, CUMMETPHS Ha TUIOCKOCTH U B MPOCTPAHCTBE, IOBOPOT, MPeoOpa3oBaHUe
nmomoousi, MoAoOHBIe (UTYpBI, yYMEHHE pACIO3HABATh PaBHBIC M TOJOOHBIC
¢burypsl, B TOM YHUCJIE€ B MNPUPOIE, HCKYCCTBE, APXHUTEKTYpE; HCIOIB30BaTh
F€OMETPUYECKUE OTHOIICHHS TPHU PEHICHUH 3a/lay; HAXOJUTh T'€OMETPUUYECKUE
BEJIMYMHBI (IJIMHA, YTOJ, IUIOMIA[b, OOBbEM) MpHU pEHIeHHH 3a]a4 U3 JAPYTuX
Y4eOHBIX MMPEAMETOB U U3 PEATbHOM JKU3HH, YMECHHUE BBIYHCIISATH TCOMETPUICCKHE
BEJIMYMHBI (IJIMHA, YTOJI, TUIOMIAb, O0BEM, TUIOMIA b MOBEPXHOCTH), HCIIONb3YS
M3Y4YEeHHbIE ()OPMYIIBI U METOJIbI, B TOM YHCIIE: TUIOIIA b TOBEPXHOCTH MTUPAMUJIBI,
MpHU3MBI, KOHYCa, HNWIMHIPA, IUIOMAab cdepsl; 00BEM Kyda, MPSIMOYTOJBHOTO
napajieNienunena, MHPaMHUIbL, [PU3MbBL, I[WJIUHApPA, KOHYyca, IIapa; yMEHHe
HAXOJIUTh OTHOIICHUE 00BEMOB ITOTOOHBIX (QUTYP

YMeHue onepupoBaTh MOHATHAMU: MPSMOYTOJIbHASI CHCTEMa KOOPIUHAT, BEKTOD,
KOOpJIUHATHl TOYKH, KOOPAWHATHI BEKTOpa, CyMMa BEKTOPOB, IMPOU3BEACHUE
BEKTOpa Ha YHCIIO, Pa3JIOKEHUE BEKTOpa Mo 0a3ucy, CKaJsipHOE MPOHU3BEICHUE,
BEKTOPHOE MPOU3BEACHUE, YIrOJd MEXJIYy BEKTOpamMH; YMEHHE WCIOIb30BAThH
BEKTOPHBIH M KOOPJIWHATHBIA METOJ ISl pEIICHUS TeOMETPUYECKUX 3a1ad U
3a/1a4 IpYrux y4eOHbBIX MPEAMETOB
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YMmeHue BBIOMpaTh MOAXOJAMIMNA METOA Ui pELIeHUs 3a7ayd; [OHUMAaHUe
3HAYUMOCTH MAaTE€MaTHKU B U3yYEHUH IMPUPOIHBIX U OOLIECTBEHHBIX MPOIECCOB U
SBJICHUI; YMEHHUE PACIIO3HABATH IPOSBICHUE 3aKOHOB MAaTEMATHKU B MCKYCCTBE,
YMEHUE MPUBOIAUTH IPUMEPBl MAaTEMAaTHYECKUX OTKPBITUM POCCUNCKOW H
MHPOBOM MaT€MaTU4ECKON HAYK1

HEPEYEHD 3JIEMEHTOB COAEPKAHMUS, ITPOBEPAEMBIX HA EI'D I1O

MATEMATHUKE
Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA
1 | Ywucna v BEIYHUCTICHUS

1.1  HarypanbHbie u 1esble uncia. [[pu3Haku 1eTuMOCTH TENTBIX YACes

19 Panmonaneubie uncna. OOBIKHOBEHHBIE W JIECATHYHBIE JPOOH, MPOIEHTHI, OCCKOHEUYHBIC
MEPUOANYECKHE TPOOH

13 ApI/I(I)MCTI/I‘lE:CKI/Iﬁ KOpEeHb HaTypajbHOU cTeneHu. JleficTBus ¢ apuMeTHUECKUMU KOPHSIMU
HaTypaJbHON CTENIEHU

1.4 | Crenenb ¢ nensiM nokasarenaem. CTENeHb ¢ parmoHaIbHBIM Moka3aTeseM. CBOKWCTBA CTETICHH

15 CuHyc, KOCHHYC M TaHT€HC YHCJIOBOTO aprymMeHTa. APKCHHYC, apKKOCHHYC, apKTaHTEHC




YHICIIOBOTO apryMeHTa

1.6 | Jlorapudwm uncna. JlecssTuaHbIC U HATypaIbHBIEC JIOTAPUPMBI
JeiictBuTenpHble uyucia. Apu(METHYECKHE OINepalud C JICHCTBUTENBHBIMU YHCIAMU.
1.7  IlpuOmxk€HHbIE BBIYUCIEHMS, IpaBUJIa OKPYIVIEHUS, NPUKHUIKA U OLIEHKa pe3ysbTara
BBIYMCIICHUI
1.8 IIpeoOpazoBaHue BhIpAKCHHMA
1.9  KowmruiekcHble yncia
2  YpaBHEHHS U HEPABEHCTBA
2.1 | llenbie u qpoOHO-paIMOHATILHBIC YPABHEHUS
2.2 | HppauuoHaibHbIE YpaBHEHHS
2.3 | TpuroHomMeTpuYeCcKHe YpaBHCHHS
2.4  Tloka3aTenbHbIC U JOrapUPMUUECKUE YPABHEHUS
2.5 | Llensie u qpoOHO-pallMOHATIBLHBIC HEPABCHCTBA
2.6  HppanuoHaabHbIC HEPAaBCHCTBA
2.7 | Iloka3arenbHble U JorapudMuyeckre HepaBeHCTBa
2.8 | Tpuronomerpuueckue HEpaBeHCTBA
2.9 | CucreMbl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHeHUS, HEPABEHCTBA U CUCTEMBI C ITApaMeTPpaMu
2.11 Martpuna cucteMbl TUHEHHBIX YpaBHEeHUH. OnpeaenuTenh MaTPHIIbI
3  Dysknmu u rpaduku
31 Oynkus, cnocoOsl 3amanus ¢yHkuuu. I'paduk ¢ynkuuu. B3anmuo oOpaTHbIE (yHKIWU.
Yérupie u HeuéTHbIe pyHkuuu. [lepuoanueckue GyHKIUU
OO6nactp omnpenesneHuss 1 MHOXXecTBO 3HaueHuil ¢ynkumu. Hymu ¢ynkuuu. ITpomexytku
3.2 | 3HaKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKUMH. MaKCUMyMbl U MHHHUMYMBI
¢dbyakuun. Hanbonpiiee u HauMeHblee 3HaYeHNE (PYHKIIMN HA TTPOMEKYTKE
33 CrenenHass (QyHKIMS C HATypajJbHBIM M IENIBIM TOKa3areieMm. EE cBoiicTBa M Tpaduk.
CgoiicTBa u rpaduk KopHs N-0ii cTenenu
3.4 | Tpuronomerpuueckue GpyHKIUH, UX CBOMCTBA U rpaduku
3.5 | Iloka3arenbHas u Jorapupmudeckas GyHKINHU, UX CBOICTBA U rpaduku
36 Touku paspeiBa. AcuMnToThl rpadukoB ¢yHkuuil. CBoiicTBa (yHKIMIA, HENpPEpHIBHBIX Ha
OTpe3Ke
3.7 | IlocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHus II0CIIEN0BATEILHOCTEN
3.8 | Apudmernueckas u reomeTpuueckas nporpeccuu. @opmyiia coKHBIX MPOLEHTOB
4 | Havayia MaTeMaTHY€CKOTO aHaJIN3a
4.1 IlpousBonHas GpyHKiuu. [Ipon3BoHBIE SIEeMEHTAPHBIX (QYHKIUH
42 [IpumeHeHne MpPOM3BOAHOM K HCCIEIOBaHUIO (PYHKIMI Ha MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxosxnerne HanOOobIIIero ¥ HAMMEHBIIIETO 3HAYeHUsT ()YHKIIMY Ha OTPE3Ke
4.3 IlepBooOpasnas. MHTEerpan
5 MHokecTBa 1 JIOTHKa
5.1 | MHoecTBO, Olepaluy HaJ MHOKecTBaMHU. Jlnarpammel Ditniepa — Benna
5.2  Jloruka
6  BeposTHOCTb U CTaTUCTHKA
6.1 @ OmnucarenbHasi CTAaTUCTHKA
6.2  BeposTHOCTB




6.3 | KomOuHaropuka
7 I'eomerpus
7.1 | ®urypsl Ha MIIOCKOCTH
7.2 | TlpsiMbIe ¥ TUTOCKOCTH B IIPOCTPAHCTBE
7.3 | MHOrOTpaHHUKH
7.4 | Tena u NOBEpXHOCTHU BpallleHUS
7.5 | KoopauHaTbl U BEKTOPbI




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSA3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJISI VAEHUKA

* Marematuka: anreOpa v Hadajga MaTeMaTHIECKOTO aHaIM3a, TeoMeTpusi. Anredpa u
Hayajia MaTemarudeckoro aHanmsa. 10-11 xnacc. Aimumos 11.A., Komsrua FO.M.,
Txauea M.B. u ap. Akmmmoneproe o6miectBo «M3marenbetBo «lIpocBemenne»

* MaTtemaruka: anredpa v Hauajla MaTeMaTUYECKOr0 aHainu3a, reomeTpust. ['eomeTpus.
10-11 kmacc. Aranacsan JI.C., byry3zoB B.®., Kagomies C.b. u ap. AkiinonepHoe
obmectBo «M3narenscTBo «IIpocBerieHme

METOIUYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

https://m.edsoo.ru/
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