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Y4eOHblil Kypc «AJiredpa 1 HaYaJIa MATEMaTHYECKOI0 aHAJIN32)

MNOACHUTEJIBHASA 3AIINCKA

VYuebHblil Kypc «Anredpa M Hayajla MaTeMaTHMYECKOro aHalu3a» SBISAETCS OJHUM M3
HauOoJiee 3HAUYUMBIX B IIPOrpamMMe CpeJHEro oouiero oOpa3oBaHUs, IMOCKOJbKY, C OIHOMN
CTOPOHBI, OH O0ECIeYMBACT MHCTPYMEHTAIBbHYIO 0a3y Ui HM3y4eHHUs BCEX €CTECTBEHHO-
HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (POPMHUPYET JIOTHYECKOe M aOCTPAKTHOE MBIIIJICHHUE
o0yyaroIuxcsi Ha ypOBHE, HEOOXOIMMOM Uil OCBOCHMsSI HMH(OPMATHKH, OOILIECTBO3HAHMI,
UCTOPUH, CIIOBECHOCTH M JpYrMX JAUcUMIUIMH. B pamkax pgaHHoro ydeGHOro Kypca
oOyyaroluecss OBJA/JE€BAIOT YHHUBEPCAIbHBIM  SI3bIKOM COBPEMEHHOM HAyKH, KOTOpas
dbopMyIUpyeT CBOM JOCTHIKEHUSI B MAaTEMAaTUIECKOU opme.

VYuebHblil Kypc anreOpbl M Hayajl MaTeMaTHMYECKOro aHajlu3a 3aKia/blBa€T OCHOBY JUIS
YCIIEIIHOTO OBJAJEHUs 3aKOHaMU (U3MKM, XHMMUHM, OWOJOTHM, TMOHHUMAHUS OCHOBHBIX
TEHJCHIMA pPa3BUTUS DKOHOMHKH M OOINECTBEHHOHM >KM3HH, MO3BOJSIET OPUEHTHPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOIB30BATH UX IS
JanpHeimero oOpa3oBaHUS W B IIOBCEAHEBHOM »kM3HM. B TO ke Bpems oBiazeHue
aOCTPaKTHBIMU U JIOTUYECKU CTPOTUMHU KOHCTPYKLUAMM airedpbl 1 MaTeMaTHYeCKOro aHajlu3a
pa3BUBaeT YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh WCTHHHOCTbH, JIOKa3bIBAaTh
YTBEPXKICHHS C TIOMOIIBI0 MHAYKIIMHA U PACCYXAATh JCAYKTUBHO, UCIIOIB30BaTh 0000IIEHNE U
KOHKpPETHU3al1io, abCTparupoBaHWE W AaHAIOIUI0, (OPMUPYET KpEaTUBHOE M KPUTUUYECKOE
MBILIICHHE.

B xone u3ydenus yuyeOHOro kypca «AinreOpa M Hayala MaTeMaTUYECKOTO aHAIU3a»
oOyyaroluecss MOJy4YaloT HOBBIA ONBIT PELICHUS NPUKIATHBIX 337ad, CaMOCTOSITEIBHOTO
IOCTPOCHHUST MATeMaTHYECKUX MOJENEeH pealbHbIX CUTyallud, MHTEPIPETalUH I0Jy4YEHHbIX
pELIeHNH, 3HAKOMATCS C IpUMepaMi MaTeMaTHYeCKUX 3aKOHOMEpPHOCTEH B MpHUpoJe, HAyKe U
HCKYCCTBE, C BBIJAIOIIUMUCS MaTEMATUIECKUMHU OTKPBITUSIMH U MX aBTOPAMHU.

VY4eOHbIl Kypc o0siafaeT 3HAYMTEIbHBIM BOCHUTATEIbHBIM IOTEHIIMAJIOM, KOTOPBIH
peanu3yercsi Kak depe3 y4yeOHBIH MaTepHuall, CIoCOOCTBYIOIIUN (OPMHPOBAHHIO HAYYHOT'O
MHUpPOBO33pEHHUS, TaKk M 4epe3 crneunpuky y4eOHOW  JIeATeNbHOCTH, TpeOyromei
NPOJIOJDKUTEIPHON  KOHIIGHTPAllMM ~ BHUMAHUSI, CAaMOCTOSITENIHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJY4YEHHBII pe3ynbTar.

B ocHoBe Meronuku oOyueHust anreOpe M HayajaM MaTeMaTHYECKOTO aHalu3a JISKUT
NeSITeIbHOCTHBIN MPUHLUI 00y4EHus.

B cTpykType yueOHOrO Kypca «Anredpa U Hadajga MaTeMaTUYeCKOro aHaJIN3a» BbIICIICHbI
CIIEAYIONINE COAEPIKATEIbHO-METOMYeCKre JTHHUN: «Yucna W BBIYHCICHUA», «DYHKIHU H
rpadukn», «YpaBHEHUs U HepaBeHCTBay, «Havana maremaTHueckoro aHanusa», «MHoOXecTBa U
Joruka». Bce OCHOBHBIE coaepkKaTeabHO-METOAWYECKHE JHMHUU H3Yy4yaloTCsl Ha MPOTSHKEHUH
JIBYX JIeT oOy4eHMs Ha ypOBHE CpPEIHEro oOIero oopa3oBaHUs, €CTECTBEHHO JOMOJHSIS IPYT
Jpyra W TIOCTENEHHO HACHIIIAsACh HOBBIMH TeMaMH M pasznenaMu. JlaHHBIA y4eOHBIH Kypc
SBIISIETCST MHTETPAaTUBHBIM, IIOCKOJBKY OOBEIMHSET B cebe CcolepKaHWe HECKOJIbKUX
MaTeMaTHYeCKUX TUCLMIUIMH, TaKMX Kak anreOpa, TPUTOHOMETpUs, MaTeMaTHYeCKHi aHalu3,
TEOpHsl MHOXKECTB, MaremaThyeckas joruka u jpyrue. [lo mepe Toro kak oOydaromuecs
OBJIaJIEBAlOT BCE Oosiee MIMPOKMM MaTeMAaTUYECKHUM arlaparoM, y HHUX IOCJIeI0BaTEeIbHO
dbopMupyeTcsi U COBEPILIEHCTBYETCS yMEHHE CTPOUTh MaTeMaTHYEeCKyl0 MOJIENb pPeaJbHOU
CUTYalluM, MPUMEHATh 3HAHMS, TMOJTY4YEeHHBbIE NMPU H3yYEeHMHM y4eOHOro Kypca, Ul pelIeHUs



CaMOCTOSITENIbHO C(OPMYJIMPOBAHHOW MaTeMaTH4eCKOW 3ajaud, a 3aTeM HHTEPIpPEeTHPOBATh
CBOH OTBET.

CopepxarenpHo-MeTONMYECKAss  JMHUA — «Yucna W BBIUMCIEHMSD) — 3aBEpIIAET
dbopMUpOBaHHE HABBIKOB HCIIOIB30BAHUS JCHCTBUTENBHBIX YHCEN, KOTOpOe ObLIO HA4yaTo Ha
YpOBHE OCHOBHOTO 0011ero obpaszoBanus. Ha ypoBHe cpeanero oOrero odpazoBaHus 0codoe
BHUMaHHE yjenseTcss (OpMUPOBAHUIO HABBIKOB PAllMOHAIBHBIX BBIYMCICHH, BKIIIOYAIOIIUX B
ce0s1 MCIONIb30BAaHKUE PA3TIMUHBIX (HOPM 3aluCH YHCIa, YMEHHE JIeNaTh MPUKUAKY, BBIIOIHATDH
npuOIMKEHHBIE BRIYUCIICHUS, OLICHUBATh YHCIIOBBIE BHIpAYKEHUS, pad0TaTh C MAaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYarOUIMMCS MHOXECTBA HATYpPaJbHBIX, LIENBIX, PAllMOHAIBHBIX U
JEHCTBUTENBHBIX YMCEN JONOJHAIOTCS MHOXECTBOM KOMIUIEKCHBIX 4Mcel. B kaxaom u3 aTux
MHOXECTB PacCCMaTpPUBAIOTCSl CBOMCTBEHHBIE €MY CHEIM(PHUECKUE 3a1a4H U ONIEPAIUH: JIeJICHUE
HAIEJIO, ONEpPUpPOBAHHE OCTAaTKAMH Ha MHOXECTBE IIeJIbIX 4YHCeN, OcoOble CBOMCTBa
paloHaIbHBIX U UPPALMOHATBHBIX UYKCeN, apu(MeTHyecKue Oornepaluu, a TakKe H3BICUYECHUE
KOpPHS ~ HAaTypaJbHOW CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX uucel. braromaps
[IOCJIEZIOBATEIbHOMY ~ PAaCIIMPEHUIO Kpyra MCIOJNb3yEMbIX 4YHMCEI U 3HAKOMCTBY C
BO3MOXKHOCTSIMU UX MPUMEHEHHSI IJIs1 PEIICHUS PA3IMYHBIX 3a7a4 (popMHUpyeTcs MpeAcTaBlIeHUuE
0 €IMHCTBE MAaTEMAaTUKH KaK HAYKH U €€ pOJIM B IIOCTPOCHUH MOJIEJIEH peaJbHOr0 MUPa, IIUPOKO
UCTIONB3YIOTCS 0000IIEHIE U KOHKPETH3AIIHSL.

JIunus «YpaBHEHUsI U HEPABEHCTBA» PEATU3YETCS HA MPOTSKEHUH BCEro OOy4YEHHs Ha
YpOBHE cpeaHero oOmiero oOpa3oBaHMs, IOCKOJBKY B KaxaoMm paszeine I[Iporpammsl
MPEyCMOTPEHO PEIlIEHUE COOTBETCTBYIOIIMX 3aad. B pesynpTare oOyyaroniyecs: OBIaJeBalOT
pPa3IUYHBIMU  METOJAaMHU  DPELIEHUS pPAalMOHAIbHBIX, WPPALMOHAIBHBIX, IOKa3aTelIbHbIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUYECKUX YPaBHEHUH, HEPABEHCTB M CHCTEM, a TaKXkKe 3aj1ad,
coaepxamux napaMmerpsl. [lonydyeHHble yMEHHsI HIMPOKO HMCHOJB3YIHOTCS IPH HCCIEI0BAHUU
GbyHKIMI ¢ TOMOIIbIO TPOU3BOAHOMN, IPU PEIICHUN MPUKJIAJHBIX 33/1a4 U 3a7]a4 Ha HaXOXKICHHE
HauOOJIBIINX ¥ HAUMEHbIIUX 3HaueHUH QyHkuuu. [lanHas conepikareiabHasi JUHUS BKIIOYAET B
cedst Takke (OpMUPOBAHHWE YMEHUM BBINONHATH pacuéThl mo (opmynaM, HpeodpazoBaHUs
palMOHaNIbHBIX, UPPAIMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUH, a TaK)K€ BBIPAKECHHI,
coJepXkalx creneHu M Jorapupmel. braromaps u3yueHuio anreOpandeckoro Matepuaia
IPOUCXOAUT JajibHEHIlee pa3BUTHE AITOPUTMHUYECKOIO U aOCTPAaKTHOIO  MBILIUIEHUS
oOyuaromuxcsi, GOpMHUPYIOTCSI HaBBIKU JEAYKTUBHBIX PacCyXJ€HUM, pabOThl C CUMBOJIbHBIMU
(dbopmaMu, TpeACTaBICHUsI 3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHUJI€ PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3QpQGeKTUBHbIE HHCTPYMEHTHI JJISl PELICHHs PAKTHUYECKUX M €CTECTBEHHO-
Hay4yHBIX 3aj[a4, HarJIsAHO IEMOHCTPUPYET CBOU BO3MOXHOCTH KaK sI3bIKa HayKH.

CopnepxarenpHo-MeTonnYecKass JUHUS «DyHKIMU U IpadUKU» TECHO MEpeIuieTaeTcsl ¢
JPYTUMH  JIMHHSMH ~ y4eOHOTO  Kypca, IOCKOJIbKY B  KaKOM-TO  CMbICIe  3ajaér
NOCJIEAOBATENbHOCT ~ M3YYEHUs  MaTepuana. V3ydeHwe  CTENeHHOW, IOKa3aTelbHOM,
Jorapu(pMHUUECKON U TPUTOHOMETpUYECKUX (DYHKIUH, UX CBOICTB U rpaMKOB, UCIIOIb30BAHNE
GbyHKIUN Ui peuieHusl 3aad U3 JpYTUX y4eOHBIX IMPEJAMETOB U pPealbHOM JKU3HU TECHO
CBA3aHO KaK C MaTeéMaTHYECKUM aHAJIM30M, TaK U C PEIIEHUEM YpaBHEHHM U HepaBeHCTB. [Ipu
3TOM OOJbIIOE BHHMMaHUE yxaessercs (OPMUPOBAHMIO YMEHHs BbIpakaThb (QopMynaMu
3aBHCHUMOCTH MEXIYy Pa3U4YHbIMU BEIMUYMHAMH, UCCIEI0BAaTh MOJyUYeHHbIE (PYHKIIUU, CTPOUTH
ux Tpaduku. Marepuan STOH coiepKaTeNbHON JIMHMM HAlleJIeH Ha pa3BUTHE YMEHHH U
HaBBIKOB, MO3BOJISIOMIMX BBIPAKaTh 3aBUCUMOCTH MEXIY BEITUYMHAMHU B pa3iuyHOU (opme:
AHAIUTUYECKOW, Tpaduueckod U cioBecHOH. Ero wu3yueHue cmocoOCTBYeT pa3BUTHIO



QITOPUTMUYECKOTO  MBILIUICHUS, CIIOCOOHOCTM K  OOOOIIEHMIO W KOHKpPETU3allUH,
WCIIOJIb30BAaHHUIO aHAJIOTUH.

CopnepxarenpHast TuHus «Hagana MaTreMaTnyeckoro aHajan3ay» IMO3BOJIAET CYIIECTBEHHO
pacIIMpUTh KPYI KaK MaTeMaTH4YEeCKUX, TaK U MPUKIAJAHBIX 3a/1a4, JOCTYIHBIX 00ydaromumcs,
TaK KaK y HHUX IOSIBIISIETCS] BOBMOKHOCTh CTPOUTH IPaPUKHU CIOKHBIX (DYHKUUHN, OMPEeNaTh UX
HauOOJIbIIME U HAUMEHBINNE 3HAYCHUS, BBIYUCIATh IIomaau Guryp u o0bEMBI TEN, HAXOIUTh
CKOPOCTH U YCKOpEeHHsI TporeccoB. JlaHHas cojaepkaTellbHas JIMHUS OTKPHIBACT HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MaTeMaTHYeCKHX MOJeNel peajabHbIX CHUTyalui, I03BOJISET
HAaXOJUTh HAWIy4lllee pEHIeHHE B MPUKIAIHBIX, B TOM YHCIE COIUAIbHO-d)KOHOMUYECKUX,
3aa4ax. 3HAKOMCTBO C OCHOBAaMHM MAaTEMaTHYECKOTO aHajin3a CIOCOOCTBYET pPa3BUTHIO
abcTpakTHOTO, (POPMATBHO-IOTUYECKOTO U KPEaTUBHOTO MBIIIICHUS, (POPMUPOBAHUIO YMEHUI
pacro3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U uckyccTtBe. OOy4aromuecs
Y3HAIOT O BBIJAIONIMXCA pe3yibTaTax, MOJYUCHHBIX B X0J/I€ Pa3BUTH MAaTEMAaTUKU KaK HAayKH, U
00 uXx aBTOpax.

CopepxaTtenbHO-METOAMYECKass JIMHUS «MHOXECTBA W JIOTHKa» BKIIOYaeT B ceOs
9JIEeMEHThl TEOPUM MHOXKECTB U MAaTeMaTH4YeCKOW IJIOTUKH. TeopeTHKO-MHO)KECTBEHHBIE
MPEJICTAaBICHHUS] TPOHU3BIBAIOT BECh KypC MIKOJIBHON MaTeMaTHKU W Ipeajaralor Hawubolee
VHHUBEPCATbHBIA SI3bIK, OOBEAWHSIONIMIA BCE pa3feiibl MAaTEMATHKU W €€ MPUIOKCHHUH, OHU
CBSI3BIBAIOT Pa3HbIC MATEMATUYCCKHUE TUCITUTUTHHBI M MX TIPHIIOKEHUS B euHOe 1iennoe. [loaTomy
BaXHO JIaTh BO3MOXXHOCTh OOy4aroleMycs IOHUMaTh TEOPETHKO-MHOXKECTBEHHBIN S3bIK
COBPEMEHHOM MaTeMaTHKH M HCIIOJIb30BaTh €ro s BBIPAXKEHHsS] CBOMX MbIciel. [[pyrum
BRXHBIM NPU3HAKOM MaTEMATHKH KaK HAyKH CJIEIYeT MPHU3HATh CBOWCTBEHHYIO €i CTPOTOCTH
000OCHOBaHMI ¥ CJICIOBAaHHWE ONPEACIEHHBIM TIPaBHJIAM IMOCTPOCHHS  JOKa3aTeIIbCTB.
3HAKOMCTBO C 3JIEMEHTaMH MaTeMaTU4YeCKOW JIOTMKHU CIIOCOOCTBYET Pa3BUTHUIO JIOTHYECKOTO
MBIIUICHHUS] 00YYaroUINXCsl, MO3BOJISIET UM CTPOUTH CBOU PACCYXICHUS HA OCHOBE JIOTMUECKUX
paBwI, GOPMUPYET HABBIKK KPUTHICCKOTO MBITILICHUSI.

B yueOHOM Kypce «Anrebpa W Hadajma MaTEeMAaTHYECKOTO aHAIHM3a» MPUCYTCTBYIOT
OCHOBBI ~ MaT€MaTH4YeCKOr0  MOJETUPOBaHHUS, KOTOpble  TPHU3BaHBl  CHOCOOCTBOBATH
(GbOpMUPOBAHNIO HABBIKOB IOCTPOCHHSI MOJENEHd pealbHbIX CUTYyallui, HCCIEIOBAaHUS OSTUX
MOJICJIC C TOMOIIBIO armapara anreOpsl W MaTeMaTHYeCKOTO aHaiu3a, HHTEPIpPeTaIrluu
MOJTYYEHHBIX Pe3yabTaTOB. Takwe 3aJaHdsl BIUICTCHBI B KXKABIA W3 Pa3/iejiOB IPOTPAMMEI,
MOCKOJNIBKY BECh MaTepual y4eOHOTo Kypca MIMPOKO UCHONB3YeTCs IS PEUICHUS MPUKIATHBIX
3amady. llpu pemeHnn peanbHBIX MPAKTUYECKMX 337ad  OOydaromMecs pa3BUBAIOT
HAOJI0IATEIBHOCTh, YMEHHUE HAXOJWUTh 3aKOHOMEPHOCTH, a0CTParupoBaThCS, HCIIOJIB30BATh
aAHAJIOTHIO, 0000IaTh M KOHKPETH3UPOBATh MpoOieMy. JleareapHOCTh MO (HOpMHPOBAHHIO
HABBIKOB PEIlIeHUs MPUKIAAHBIX 33]]a4 OPTraHU3yeTCsl B MPOLIECCE U3YUCHHsS BCEX TEM Y4eOHOTO
Kypca «Anrebpa 1 Hadaia MaTeMaTUYECKOTO aHATTN3ay.

Ha u3ydenune yueOHOTO Kypca «Anredpa U Hadajga MaTeMaTHICCKOTO aHaIN3a» OTBOJIUTCS
272 4aca: B 10 xmacce — 136 wacoB (4 gaca B Henmento), B 11 kmacce — 136 yacoB (4 daca B
HEJIETIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BLIYUCICHUA

Panyonanenele uncia. OOBIKHOBEHHbIE M JECATUYHbBIE APOOU, MPOLEHTHI, OECKOHEUHbIE
nepuojuyeckue apoodu. Ilpumenenue apoGeil 1 NPOLEHTOB Ul pelleH!s NPUKIAIHbIX 33134 U3
Pa3JIMYHBIX OTPACIIC 3HAHUN U PEATIbHON KU3HHU.

JleiicTBuTenbHbIe YKcna. PalmoHambHBICE M WppallMOHAIBHBIC YHcla. ApuMeTHuecKue
ornepauuu ¢ JCHCTBUTEIBHBIMM 4McIaMU. MOIyip NEHCTBUTEIBHOIO 4KCIAa U €0 CBOWCTBA.
[TpubnnxkEHHBIE BBIUMCICHUS, IpaBWJa OKPYIJIEHUs, INPUKUAKA M OLEHKAa pe3ysbTara
BBIYMCIICHUM.

Crenens ¢ neibM nokasateneMm. bunom Heiotona. Mcnonb3oBanue moaxosimeii popmbl
3alACU AEUCTBUTEIBHBIX YUCEI Ul PEIICHUS IPAKTUYECKUX 3a]a4 U IPEICTABICHUS JaHHbIX.

Apudmernueckuil KOpeHb HaTypaJIbHON CTEIIEHH U €ro CBOICTRA.

CremneHp ¢ palMOHAJIBHBIM IOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JEWCTBUTEIbHBIM
IIOKa3aTEJIEM.

Jlorapugm umncna. CoiicTa gorapudma. JlecaTHuHbIE U HATypaJIbHbIE JOraprU(PMBbI.

CuHyC, KOCMHYC, TAHI€HC, KOTAHI'€HC YHMCJIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCHHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHUsI M HEpaBEHCTBA

ToxnecTBa W TOXKIECTBEHHble IpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPaBHEHUS.
PaBHOCWIIBHBIE YpaBHEHUsI U ypaBHEHUs-CIIeICTBUA. HepaBeHCTBO, pellleHne HEPABEHCTBA.

OcCHOBHBIE METO/IbI PELICHUSI LENbIX U IPOOHO-pAllMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.
MHorouneHsl OT OJHOM NEPEMEHHOW. JleleHHe MHOrOWIeHa Ha MHOIOYIEH C OCTAaTKOM.
Teopema be3y. MHorousnens! ¢ nensiMu koddduuuentamu. Teopema Buera.

[TpeoOpa3oBaHuUs YUCIOBBIX BBIPAXKEHUH, COAEPIKAIINX CTENICHU U KOPHH.

UppanuonaneHble  ypaBHEeHUS. (OCHOBHBIE METOABl PEUIEHHMS] HPPALUOHATBHBIX
YpaBHEHUM.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PELICHUS 10KA3aTEIbHBIX YPABHEHUI.

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTApUPMBI.

Jlorapupmuueckue ypaBHeHHS. OCHOBHBIE METOABI PELICHHUS JIOTapu(PMUUECKHX
YpaBHEHUM.

OcHoBHBIE TpuTrOoHOMeTpHueckue Qopmynbl. I[Ipeobpa3oBaHue TPUTOHOMETPUUECKUX
BBIPAKECHUM. PellleHre TPUroHOMETPUYECKUX YPaBHEHHM.

Pemenue cucreM JIMHEWHBIX ypaBHEHMH. MaTpuua CcUCTEMBl JIMHEWHBIX YpaBHEHMM.
Onpenenurens MaTpullpl 2X2, €ro reOMETpPUYECKUH CMBICI M CBOMCTBA, BBIYMCIIEHUE €ro
3HAYEHHUsI, IPUMEHEHUE ONPEACIIUTENS I PEIIEHUsI CUCTEMbI IMHEHHBIX YpaBHEHMN. Pemenue
MIPUKIIAJHBIX 3a/1a4 C IIOMOIIBIO CUCTEMBI JIMHEWHBIX ypaBHEeHM. McciienoBanue ocTpOeHHOU
MOJIEJIN C ITOMOILBIO MaTPUIL] U OIIPEACIIUTEIIEH.

ITocTpoeHrne MareMaTH4eCKUX MOJENEN peaJbHON CUTyalluH C IOMOIIBK) YPaBHEHUH U
HepaBeHCTB. [IpuMeHeHHe ypaBHEHH M HEpPABEHCTB K PEIICHHI0 MaTEMaTHYeCKHMX 3aJad U
3aJa4 U3 Pa3UYHbIX 00JacTel HAyKU M peabHON JKHU3HU.

DOyHKUUH U rpaduKu

OyHKMs, crnocoObl 3anaHus (yHKuuu. B3anmuHo oOpatnble ¢QyHknuu. Kommosunus
¢byukuuil. ['padux pynkumnn. DnemeHTapHble Mpeodpa3oBaHus rpad@UKoB QYHKIIMA.



OO6nacth omnpeeNneHns 1 MHOXKeCTBO 3HaueHni GyHkuuu. Hymu ¢ynknuu. [IpomexyTku
3HaKonocTossHcTBa. YETHbie n HeuéTHble QyHKUMHU. [lepuognueckue ¢ynkumu. IlpomexyTku
MOHOTOHHOCTH (yHKIHMH. MakCUMyMbl 1 MUHHUMYMBI (QpyHKIuu. Hanbomnpiiee u HauMeHbIIee
3HaYeHUS (PYHKIIMH Ha IPOMEXKYTKE.

Jluneitnasi, kBaApaTU4HAsA U IPOOHO-TMHEHHAS PYHKIHMH. DIIEMEHTapHOE UCCIIEOBAHNUE U
MOCTPOCHUE UX TPAPHUKOB.

Crenennast QpyHKIMS ¢ HATypalbHBIM M IENBIM IMOKaszareiaeMm. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHs n-oil creneHd Kak (yHKUHMU OOpaTHOW CTENEHU C HaTypalbHBIM
MIOKa3aTeJEM.

[TokazarenbHas U Jorapudmuueckas QyHKINH, UX CBOMCTBA U rpaduku. Vcnonp3zoBanue
rpaduKoB PYHKIUH U pelIeHNs] ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYXKHOCTb, OINpPEIEICHHE TPUTOHOMETPUUYECKUX (QYHKIHN
YHUCJIOBOT'O ApPryMEHTA.

OyHKIIMOHATBHBIE 3aBUCHMOCTH B PEATbHBIX MpOIeccax M siBICHUX. [ pauku pearbHbIX
3aBUCHMOCTEH.

Hayana maTemMaTn4yeckoro aHajamsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHus MOCIe0BaTeNbHOCTEH. MeTo1 MaTeMaTH4eCKOn
UHAYKIMU. MOHOTOHHBIE M OTpPaHUYEHHBIE IOCIEA0BAaTENbHOCTH. VcTOpusS BO3HMKHOBEHUS
MaTeMaTUYECKOI0 aHa/In3a KaK aHajln3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckas U reoMeTpuueckas  mporpeccud. beckoHeyHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OeCKOHEUHO YOBIBAIOIIEH r€OMETPHUECKON MPOTPECCHU.
JIMHENHBIN M SKCHOHEHUHAIbHBIM pocT. Yucino e. Dopmyna CIOXKHBIX HPOLEHTOB.
Hcrionbs30BaHue NPOrpeccuu Ul pELIEHUS PEAVIbHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepriBuble (yHKIMM W uX cBoiicTBa. Touku pa3pbiBa. ACHUMOTOTHI TpaduKOB
¢byukuii. CBoiicTBa (YHKIUN HENpPEpBHIBHBIX HA OTpe3ke. MeToJl MHTEPBAJIOB Ui PEIICHHUS
HepaBeHCTB. [IprMeHeHre CBOMCTB HENPEePhIBHBIX (QYHKIIUM JJIsl pelIeHus 3a/1a4.

[lepBas u BTOopas npousBoaHbie GyHKIMH. OnpeneneHue, TeOMETPUIECKU U HU3MIECKUi
CMBICT POU3BOAHON. YpaBHEHUE KacaTeNbHOU K rpaguKy GpyHKIHH.

[TpousBosHbIE 3neMeHTapHbIX QyHKIUH. [Ipon3BoHas CyMMBbI, TPOU3BEACHHS], YACTHOTO
Y KOMIO3UIIMU QYHKIUH.

MHoxkecTBa M JIOTHKA

MHoXecTBO, onepaluyd HajJ MHOXXECTBaMU U MX cBoiicTBa. [{uarpammbl Diinepa—BeHHa.
[IpuMeHeHnEe TEOpEeTUKO-MHOXKECTBEHHOIO ammnapara Julis ONMCaHUs pealbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUU 3a/1a4 U3 IPYTrUX y4eOHBIX IPEIMETOB.

Onpenenenue, TeopeMa,  CBOHCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHUE,
JI0Ka3aTeNbCTBO, PABHOCWIIBHBIE YPABHEHHS.

11 KUIIACC

Yuciia v BEIYMCICHUS

Harypanbupie u menvie uucia. [IpuMeHeHHWE TNPU3HAKOB ACIUMOCTH IIEJBIX YHCET,
HanOonpmmi oot nenutens (nanee — HOJl) m Hanmensinee obmee kpatHoe (pamee — HOK),
OCTaTKOB MO MOJYJII0, anroput™Ma EBknnaa 1i1s peiieHus 3aia4 B LEIbIX YUCIIAX.

KommiekcHple uymcna. AnreOpawdeckas W TpUTOHOMETpuueckas (opmbl 3amucu
KOMILUIEKCHOTO YHclia. Apu(MeTrndeckue onepaniuy ¢ KOMIUIEKCHBIME YrciiaMu. M3o00paxenue
KOMIUIEKCHBIX YHCEJI Ha KOOpIUHATHOM MtockocTh. Popmynia MyaBpa. KopHu n-oii cTenenu m3



KOMIUIEKCHOTO uucia. [IpuMeHeHne KOMIUIEKCHBIX 4Hced [UIsl pelleHus (GU3HYECKuX U
FeOMETPUUYECKUX 3a1a4.

YpaBHeHusI 1 HEPaBEeHCTBA

Cucrema 1 COBOKYITIHOCTb YPaBHEHU U HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI -
ciencTBusi. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op KOpHEH TPUTOHOMETPUYECKUX YpPABHEHUH C MOMOILIBI0 TPUTOHOMETPUYECKOM
OKPY’KHOCTH. PerieHue TpuroHoMeTpuYeCKUX HEPaBEHCTB.

OcHOBHBIE METOJIbI PEILICHUs TOKA3aTENbHBIX U JIOrapu(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPAIIUOHAIBHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABl  pELIEHUS CUCTEM U  COBOKYIIHOCTEH  pallMOHAaJbHBIX,
UppalMOHATIBHBIX, TOKA3aTEIbHbIX U JIOTapU()MUIECKUX YPaBHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IAPAMETPAMH.

[IpuMeHeHre ypaBHEHUM, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEMAaTHYECKUX 3a1ad U
3aJa4 M3 Pa3MYHBIX OO0JIACTeH HAayKHM M pPEAITbHON JKW3HM, WHTEPIPETALHUsS IOyYSHHBIX
pe3yabTaToB.

DOyHKIUH U rpadpuku

I'paduk kommosunun QyHkuuii. I'eomerpudeckue oOpasbl ypaBHEHHI U HEPAaBEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpudeckne GyHKINHU, UX CBOHCTBA U TpauKH.

['padmyeckue MeTONBI pEIICHUS YpaBHEHUH H HepaBeHCTB. [paduueckue MeTombl
pelIeHus 3a/1a4 ¢ mapaMeTpaMu.

Ucnonb3zoBanue rpadukoB (QyHKIUN A7 MCCIEIOBAaHUSA IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT IPU PELICHUH 3a/1a4 U3 IPYrUuX yUeOHBIX MPEAMETOB U peaIbHON HKU3HU.

Hayana maTemMaTn4yeckoro aHajamsa

[TpumeHeHre NPOU3BOIHOM K MCCIENOBAHUIO (PYHKIIMI HA MOHOTOHHOCTD M IKCTPEMYMBI.
Haxoxnenre HanOobIIero 1 HAMMEHBIIIETO 3HAUYEHUN HEMTPEPHIBHON (DYHKITMM Ha OTPE3KE.

IIppuMeHeHre NPOM3BOMHOM JUIS HAXOXKJICHHS HAWIYYIIErO pPEIICHUS B IPHUKIAJIHBIX
3ajadax, JJIs OIpEeNesIeHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3aAaHHOro (opMyiaod win
rpauKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO MepBo0Opa3HbIX. [lepBooOpa3HbIe AIEMEHTapHBIX
¢yukuil. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

Wurerpain. I'eomerpuyeckuii CMbICI UHTErpaia. BerauciieHre onpenenéHHoro uHTerpaia
no ¢opmyine Hetorona-Jleitouuna.

[IpumeHeHne wWHTErpana Uil HAXOXJACHUS IUIOWAAed IUIOCKUX ¢GUryp U o0bEMOB
F€OMETPUYECKHX TEJ.

[Tpumeps! pemenuit auddepeHnnanbHbIX ypaBHeHHH. MaTeMaTHueckoe MOJIEIMPOBaHUE
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU(PepeHIINaTbHBIX YPaBHEHUH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA VYYEBHOI'O KVYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpa:xnaHCcKOro BOCIIMTAHUSA:

c()OPMUPOBAHHOCTh TPAKIAHCKOW MMO3UIUU  OOYYArOIIeToCsl KaK AaKTUBHOTO U
OTBETCTBEHHOT'O 4YJIEHA POCCHUMCKOro OOIeCTBa, MPEJICTABICHHE O MaTeMaTHUYECKHUX OCHOBaX
(GYHKIIMOHUPOBAHUST PA3IMYHBIX CTPYKTYp, SBICHUI, MpOIeayp TIpakJaHCKOro oOuiecTBa
(BBIOOpBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJEHCTBOBATh C COLMAIBHBIMU HWHCTHUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMU U HA3HAUYCHUEM;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON MICHTHYHOCTH, YBXKEHUS K MPOIJIOMY U
HACTOALIEMY POCCHUICKON MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHUKEHHSIM POCCUHUCKHUX
MAaT€MaTUKOB M POCCUHCKON MAaTeMaTUYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTH)KEHUU B
JIPYTHX HayKax, TEXHOJIOTUAX, chepax SIKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHWE JYXOBHBIX IICHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, STHUECKOTO MOBEICHHUSI, CBI3aHHOTO C MPAKTUUYECKUM IPUMEHEHUEM
JOCTHDKCHUN HAyKH U JCSTENIBHOCThIO YUYEHOT'0, OCO3HAHHME JIMYHOTO BKJIaJa B IOCTPOCHHE
YCTOHYMBOTO OyIyIIEro;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE  OTHOLIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ay, pEUIeHWM, pacCyXIeHUuH, BOCIPUUMUYUBOCTh K
MaTE€MaTUYECKUM aCleKTaM Pa3uyHbIX BUJIOB UCKYCCTBA;

5) ¢pusuveckoro BOCNUTAHMSA:

c(hOpMUPOBAHHOCTh YMEHHS IPUMEHSATh MaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u 0e3omacHoro o0pa3a >KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0POBBIO (310pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTAbIXA, peryisipHas (puandeckas akTUBHOCTD ),
buznyecKoe COBEPIICHCTBOBAHKE MPH 3aHATHUSIX CIIOPTUBHO-03/I0POBUTENBHON I€ATEIbHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/y, OCO3HAHHUE IIEHHOCTU TPYIOIIO0US, HHTEPEC K Pa3NUYHBIM chepam
MpOoECCHOHAIBHON ACSITEIIBHOCTH, CBA3AHHBIM C MAaTEMaTUKOM U €€ MPUIIOKCHUSIMHU, YMEHUE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccur U pearu3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBIE TUJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4ecKoMy oOOpa3oBaHUIO U
caM00Opa30BaHMIO Ha MPOTIKEHUU BCEH )KU3HU, TOTOBHOCTh K aKTUBHOMY yYYaCTHUIO B PEIIEHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTHYECKON HANPaBJICHHOCTH;

7) 3K0JIOTMYEeCKOTr0 BOCTIUTAHUA:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYpbl, TOHUMaHHE BIHUSHUS COILHUAIBHO-
SKOHOMHYECKUX TIPOIIECCOB HA COCTOSHUE TPHUPOTHOM M COIMAIBHOM Cpejbl, OCO3HAHUE
r00aMbHOTO  XapakTepa  JKOJOTHYECKHX  MpoOJieM, OpUEHTalMsi Ha  MPUMEHEHHe
MaTeMaTHYECKUX 3HAHUN ISl pelIeHHs 3a7ad B 00JacTU OKPYKAIOILIEH Cpelbl, MIaHUPOBaHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUMN JIsl OKPYKAIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:



C(OPMHPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pasBUTHSI HayKH W OOILIECTBEHHOW MPAKTHUKH, TOHUMAHME MaTEMaTUYeCKOH HayKH Kak chepsl
YeJI0BEUYECKON JESTEIbHOCTH, 3TANlOB €€ pa3BUTUS U 3HAYUMOCTHU JUIs pa3BUTHS LIMBUIIU3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKHU U MATEMAaTUYECKOUN KYJIbTYpOU KaK CPEICTBOM IO3HAHUS MHUDPA,
TOTOBHOCTH OCYILECTBIIATH POCKTHYIO M UCCIIEN0BATEIbCKYIO NE€ATEIbHOCTh MHANBHYaIbHO U

B IPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHBbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

Ba3oBble JJornueckue aeiicTBus:

BBISIBJIAITH U XapaKTEPU30BATHb CYILECTBEHHBbIC MNPU3HAKM MATEMAaTHYECKUX OOBEKTOB,
MOHSTHI, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH ONPEACICHUS TOHATHUH,
YCTaHaBIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(UKALMUA, OCHOBAHUA [UIsI 0000IIeHUs u
CpaBHEHUs, KPUTEPUHU IPOBOJMMOI0 aHAJIN3A;

BOCIIPUHUMATh, (HOPMYJIMPOBATh W MPEOOPA3OBBIBATH CYKICHUS: YTBEPAHUTCIbHBIC WU
OTpUIIATEIIbHBIC, SAMHUYHBIC, YACTHBIC U OOIITUE, YCIIOBHBIC,

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (akTax,
NaHHBIX, HAOMIONEHUSIX U  YTBEPXKICHHUSX, MpeasaraTtb KPUTEPUU ISl BBISBJICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JiefaTh BBIBOJBI C HMCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JCIYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MPOBOAMTH CAMOCTOSATEIHHO JI0Ka3aTeIbCTBA MAaTEMATUUECKUX YTBEPKACHUU (MIpsIMbIEe U
OT TPOTHUBHOIO), BBICTPAUBATh AapPryMEHTAIMIO, MPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXCHHSI U BHIBOJIBI;

BbIOMpaTh CHoco0 pemieHus YydeOHOW 3afgaud (CpaBHHMBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh Haubollee MOAXOMANIMA C Y4ETOM CAMOCTOSTEIBHO BBIJEIEHHBIX
KpUTEPUEB).

ba3oBble uccienoBare/ibCKue AeiCTBUS:

HCIIONIb30BATh BOIPOCHI KaK MCCIIEN0BATENLCKUI MHCTPYMEHT MO3HAHUA, POPMYTUPOBATH
BONPOCH], (UKCHPYIOIIHE MPOTUBOpeUYne, MpobieMy, ycTaHAaBIMBaTh HCKOMOE W JaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE,

MPOBOJIUTh  CAMOCTOSITENIbHO  CIUTAHUPOBAHHBIA  DKCIIEPUMEHT, HCCIIEIOBAaHUE 10
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SBJICHHS, IMPOIECCA, BBIIBICHHUIO
3aBUCHUMOCTEN MeXTy 00bEeKTaMu, IBJICHUSIMH, TTPOIIECCAMU;

CaMOCTOSITENEHO (POPMYITUPOBATH 0000IIEHUS M BBIBOABI IO PE3YNIbTaTaM MPOBEAEHHOTO
HaOJIOJICHUS, UCCIIEIOBAHMUS, OLICHUBAThH JIOCTOBEPHOCTH MOJTYYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
00001IeHNI];

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIABUTATh MPEANOIO0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undopmaumeii:

BBISIBIIATH Je(UIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOIUMBIX JUIsl OTBETAa HA BOMPOC M JIsI
pELIeHUs 3aa4H;

BbIOMpaTh HWHGOPMAIMI0O W3 HCTOYHHUKOB  Pa3lUYHBIX THUIOB, AaHAIU3UPOBAThH,
CHCTEMAaTHU3UPOBATh W HWHTEPHPETUPOBATH HMHPOPMAIMIO PA3IHYHBIX BHJIOB U  (Qopm
MIPE/ICTABJICHHS;



CTPYKTYpHpOBaTh  HMH(GOPMAILMIO, TMPEACTABIAT, €€ B  pasnuuHbBIX  (opmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPHUTEPHUSIM.

KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUS

OO0uenne:

BOCIIpUHUMATb H (bOpMYHI/IpOBaTB CYKACHUA B COOTBCTCTBHU C YCJIOBUAMU W LCIISIMU
oOlIeHusi, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX UM MUCHBMEHHBIX
TEKCTax, JaBaTh IMOSCHEHUS IO XOAY peUIeHHs 3a/Jadyd, KOMMEHTHUPOBATh MOJYyYCHHBIN
pe3yJbTaT;

B XOJIe OOCYXKICHHSI 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIaeMOil TeMbI, IPOOJIEMBI,
pelaeMoil 3a1auu, BBICKA3bIBATh WJICH, HAlICJICHHbIE HA MOWCK PELICHHs], COMOCTaBIsITh CBOU
CYXKICHHS C CY)KIEHUSMHU IPYTHX YYaCTHUKOB JMajora, oOHapyXHBaTh pPa3jiHyuue U CXOJCTBO
MO3UINH, B KOPPEKTHOH (hopMe GOpMYITUPOBATH PA3HOTIACHS, CBOM BO3PAKCHHUS;

NpEaACTaBJIATL PE3YJIbTAaTbl PCIICHUA 3aJadd, JSKCICPUMCHTA, HUCCICAOBAHUA, IIPOCKTA,
CaMOCTOSITENIbHO BBIOMpAaTh (QopMaT BBICTYIUICHUS C Yy4ETOM 3alad MpPEe3CHTAluu |
0COOCHHOCTEN ayAUTOPHH.

PeryasiTUBHBbIE YHHBepcaabHble yueOHbIe AeiicTBUSA

Camoopranusaunus:

COCTABJIATh IUIAH, aJIFOPUTM pEIleHUs 3a/lauyd, BBIOMpPATh CIOCOO pelieHHs ¢ y4ETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OpMALIUU.

CaMOKOHTPOJIb, IMOIIHOHAIbHBIH HHTEJVIEKT:

BJIaJICTh HAaBBIKAMU MTO3HABATEIbHON peQIIEeKCUU KaK OCO3HAHUS COBEpIIAEMBIX NeHCTBUI
U MBICIUTENBHBIX IMPOLIECCOB, HX pe3ydbTaToB, BIAJETh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS IIpOIecca U pe3ysIbTaTa pelIeHrs MaTeMaTHUeCKOH 3aauu;

NPEIBUICTh TPYTHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH INPH PEIICHUH 3a/1a4d, BHOCHUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JJAHHBIX, Hal/IEHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBaTb COOTBETCTBME pe3yibTaTa MLEIHM M  YCIOBHUSIM, OOBSICHATH HPUUYMHBI
JOCTYDKEHUSI WM HEJOCTIDKEHHsI Pe3yJIbTaTOB ESATEIbHOCTH, HAXOIWUTh OIIMOKY, /1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSITEILHOCTD:

NOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaJIbHON pabOThl IpU
pemeHnr y4eOHBIX 3ajad, MPUHAMATh [EJNb COBMECTHOH JeATENbHOCTH, IUIAHUPOBAThH
OpraHU3aIMI0 COBMECTHOM PAaOOTHI, pacrpeiessiTh BHABI padoT, IOTOBapUBATHCA, OOCYKIATh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHUS HECKOJIBKUX JIIOACH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboTsl (00CyXIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
HITYpPMBI» W WHBIC), BBHITIOJHATH CBOIO 4YacTh PabOThI W KOOPAWHUPOBATH CBOM NEHCTBUS C
JIPYTUMH 4JIEHAaMH KOMAaHJbI, OIICHWBaTh KAaueCTBO CBOErO BKJaJa B OOIIUI MPOIYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YHaCTHUKAMH B3aUMOJCHCTBUS.

IMPEJIMETHBIE PE3YJIBTATDBI



K xonmy oOydenmss B 10 kiacce oOydyaromuiACs TMOJTYYUT CICIYIONIUE TPEIMETHBIE
pe3ysbTaThl 1O OTIACIBHBIM TeMaM pabodeil mporpaMmbl yueOHOro Kypca «Anrebpa M Haudana
MaTEMaTUYECKOI0 aHaJIu3a:

Yuciia 1 BBIYUCICHUSA:

CBOOOJIHO ONEPUPOBATH MOHATUAMU: PALMOHAIBHOE YUCII0, OECKOHEYHas! MEepUOJUEcKast
IpoOb, MPOIEHTHI, WPPAMOHAIBFHOE YHCIO, MHOXKECTBA PAlMOHAIBHBIX M JACHCTBUTEIBHBIX
qucell, MOAYJIb I€HCTBUTEIBHOTO YUCIIA;

HIPUMEHSATH IpOOU U MPOLIEHTHI Ul PeLeHHs] IPUKIJIAIHbBIX 3a/1a4 U3 pa3IMYHbIX OTpaciieit
3HAHUU U peaJbHOU KU3HU;

OPUMEHATh TPUOIIKEHHBIE BBIYUCICHHS, MPaBHJIA OKPYIJICHUS, MPUKUIKY M OLEHKY
pe3yJibTaTa BEIYUCIIEHU;

CBOOOJHO ONEpUPOBATh IOHATHEM: CTEHNEHb C LENbIM II0Ka3aTeleM, HCIOIb30BaTh
HOIXOAALIYI0 (OpMY 3alMCH JAECHCTBUTEIbHBIX YUCEN JUISl PELICHMs NPAaKTUYECKUX 3anad U
IIPEJICTaBICHUS JaHHbIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU(YPMETHUECKUI KOPEHb HATYPAIBbHOM CTEIICHH;

CBOOOJIHO ONEPUPOBATH MOHATHEM: CTENIEHb C PALIMOHATIBHBIM IT0Ka3aTeIIEM;

CBOOOJTHO ONEpUpPOBaTh IMOHATUAMHU: JIOTapudM dYucia, OECATUYHbIE M HaTypajbHbIE
J0TapuQMBbI;

CBOOOJHO ONEpPUPOBATH MOHATUSIMHU: CHUHYC, KOCHUHYC, TAHI€HC, KOTAHI'€HC YHCIOBOIO
apryMeHra;

OIIEpUPOBATH NOHATUAMHU: APKCUHYC, ADKKOCUHYC U ApKTaHI'€HC YUCIOBOIO ApIyMEHTA.

YpaBHeHus1 U HepaBEeHCTBA:

CBOOOZHO  OIEpPUpPOBaTh  IMOHATHSAMHU:  TOXKJIECTBO, ypaBHEHUE, HEPaBEHCTBO,
PaBHOCHJIbHBIE YPABHEHUS U yPaBHEHUA-CIICICTBUS, PABHOCUIIBHBIE HEPAaBEHCTBA;

OPUMEHATh pa3lM4YHble METOJbl PELICHHUS pPALMOHAIBHBIX U JAPOOHO-PALMOHAIbHBIX
YpaBHEHUH, IPUMEHATh METO]l MHTEPBAJIOB JUIsl pEIICHNs HEPABEHCTB;

CBOOOJHO ONEpPUPOBATh MOHATHUSAMU: MHOTOWIEH OT OJHOM IMEPEMEHHOM, MHOTOYJIEH C
HeNbIMA KO3 QUIMEHTaMH, KOPHM MHOTOWIEHA, MNPUMEHATh JeJeHHEe MHOrowjieHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera nins pemienus 3anad;

CBOOOZHO ONEpUpOBaTh MOHSTHUSAMM: CHCTEMa JIMHEHWHBIX YpaBHEHUH, MaTpHla,
OnpeAenuTeNb MaTpullbl 2 X 2 W ero TreOMeTpPUYECKUH CMBICH, HCIOIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 Juid BBIYUCIEHUS €ro 3HAYEHUs, IPUMEHATh ONPEIESIUTENN IS PELIECHUS
CUCTEMBI JIMHEWHBIX YPAaBHEHMH, MOJEIUPOBATh PEAIBHBIE CUTYAallUH C IMOMOLIBIO CHUCTEMBI
JUHEHHBIX YpPaBHEHMH, HCCIEIOBaTh IIOCTPOEHHBIE MOJEINW C MOMOUIIbI0 MAaTpull U
oTnpeenuTeNel, UHTEPIPETUPOBATh MTOIYYEHHBII pe3ylbTar;

UCIIOJIb30BaTh CBOMCTBA JEMCTBUI ¢ KOPHSAMH JUIsl TpeoOpa30oBaHusl BRIPaKEHUI;

BBIMOJIHATh ~ MPEOOpa30OBaHUSl  YHMCIOBBIX  BBIPDAKEHHMH, COAEp)KAIIUX CTENEHH C
palroHaIbHBIM TIOKa3aTeNeM;

UCIIONIb30BaTh  CBOWCTBA JIorapu(MoB i  NIpeoOpa3oBaHUs  JIOTapUPMUUYECKHX
BBIPAKECHMUI;

CBOOOJTHO ~ ONEpPUpPOBAaTH  MOHATUAMHU:  HppAalMOHANbHbIE,  IOKa3aTelbHbIE U
JorapuMuyUecKue ypaBHEHHs, HAXOJUTh UX PELIEHUS C MOMOIIBI0 PAaBHOCHIIBHBIX MEPEX00B
WJIM OCYIIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TpUTOHOMETpudeckue (opMyasl i mpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUI;



CBOOOZHO ONEpPUPOBATh TMOHATHEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE, NPUMEHATH
HEo0XoauMbIe (OPMYIIBI TS PEILICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUI,

MOJICNIUPOBATh pEAIbHBIE CUTYallMM Ha S3bIKE anreOpbl, COCTAaBIATH BBIPAKEHUS,
YpaBHEHHUS, HEPABEHCTBA IO YCIOBUIO 3aJlayM, HCCIIENOBaTh IOCTPOCHHBIE MOJEIH C
MCIIOJIb30BAaHUEM arrapaTa aareopsbl.

DyHKIUHA U ITPaQUKH:

CBOOOJTHO OMEpPUPOBATh MOHATUAMHU: (DYHKIHSA, CHOCOOBI 3aJaHHsl (YHKLIUH, B3aUMHO
oOpatHble (QYHKIIUH, KOMIO3UIMS (PYHKIUH, rpaduk (QYHKIMH, BBIMOJIHATH ASJIEMEHTapHbBIC
npeoOpa3oBanusi rpaduKoB PYHKITUH;

CBOOOJTHO OMEpPHUPOBATh MOHATUSAMHU: OOJIACTH ONPEACNCHHS M MHOXKECTBO 3HAYCHUU
byHKUIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOZHO OINEpPUPOBATH MOHATUAMU: YETHBIE M HEYETHBIE (PYHKIMH, NEPUOAUYECKUE
GyHKIIMM, TPOMEXKYTKM MOHOTOHHOCTH (YHKIWH, MaKCUMyMbl U MHHUMYMBbI (YHKIUH,
HanOoJIbIIIee M HAMMEHBIIeE 3HaUeHNE (YHKITUU Ha IPOMEKYTKE;

CBOOOJTHO OTEPHPOBATH TMOHSATHSAMHU: CTENEHHass (DYHKIHMS C HATypaIbHBIM U IEJIBIM
nokasaresnemM, rpaQukK cTerneHHOW (YHKIMM C HaTypalbHBIM U IENBIM IOKa3aTeneM, rpadux
KOPHsI N-Oi CTENEeHU KaK PYHKIIMH OOpaTHOW CTETNICHH C HATYpallbHbIM ITOKa3aTeleM;

ONEepPHPOBATh MOHATHAMH: JMHEWHAs, KBaJpaTWYHAas W APOOHO-TMHEHHass (QyHKIUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIIOBAaHHUE U TIOCTPOCHUE UX TPapUKOB;

CBOOOZHO OMEpPUPOBATH MOHATHSMH: MOKa3aTelbHas U jorapudmMudeckas QyHKIUU, HX
CBOIiCcTBa U IpadUKH, UCIOJIL30BATh UX IPA(UKH JIJIs pelIeHHs] YpaBHEHHI;

CBOOOJTHO ONEpUPOBATh MOHSATHSIMU: TPUTOHOMETPHUYECKAs OKPYKHOCTh, OIpENeIeHUE
TPUTOHOMETPHUYECKUX (PYHKIUH YUCIIOBOTO apryMEHTa;

UCIONBb30BaTh rpa@uku (PyHKUMN A7 UCCIENOBAHUS IMPOLIECCOB U 3aBUCUMOCTEH MpuU
pelleHnn 3aja4y U3 APYruxX y4eOHBIX MPEIMETOB M PealbHOM KU3HM, BBIpaXKaTh (opMylaMu
3aBHCUMOCTH MEX/1y BeTUUYNHAMH;

Hauana MmaTeMaTH4eCKOro aHAJIN3a:

CBOOOJTHO OIEPUPOBATH MOHATUAMU: apUPMeTHdecKas U TeoMeTpuYecKas Mporpeccus,
0ecKOHEeuHO yObIBarolasi FreOMETpUUECcKasi MPOrPeccHs, TMHEHHBIN U SKCIIOHEHIIMAIBHBIM POCT,
(dopMyIa CI0XHBIX MPOIIEHTOB, UMETh NIPECTABICHNE O KOHCTAHTE;

UCTIOJIB30BAaTh MPOTPECCHH JUTS PEHICHUS PEATBbHBIX 33/1a4 MPUKIAIHOTO XapaKTepa;

CBOOOJTHO ~ ONEpUPOBaTh  MHOHATHSAMM:  IOCJEAOBAaTENBHOCTh, CHOCOOBI  3a/laHUs
M0CJIEI0BATEIbHOCTENH, MOHOTOHHBIE M OpPaHMUYCHHBIE ITOCIIE0BATEIbHOCTH, TIOHUMATh OCHOBBI
3apOXKICHUST MATEMaTHYECKOTO aHaJIN3a KaK aHajn3a OECKOHEYHO MaJbIX;

CBOOOJTHO OTIEPHPOBATH MOHATUSMH: HEMPEpBIBHBIC (DYHKIMH, TOYKH pa3pbiBa Trpaduka
(byHKLIMHU, aCUMIOTOTHI Tpaduka GyHKIMHY;

CBOOOJTHO OIEpPHPOBATH MOHATHEM: (DYHKIMs, HENpepbIBHAas Ha OTpe3Ke, NPUMEHATH
CBOICTBa HEMPEPBHIBHBIX (QYHKIIMM JJIsl pelIeHus 3a/1ay;

CBOOOJTHO OTEpUPOBATh TMOHITHUSAMHU: TiepBas W BTOpas TPOHM3BOIHBIE (YHKIIHH,
KacaTenbHas K rpaduky QyHKINY,

BBIYUCIIATh TPOU3BOJHBIE CYMMBI, IPOU3BEJIEHHs, YaCTHOTO W KOMIIO3UIMH JBYX
GyHKINH, 3HATh IPOU3BOTHBIC JIEMEHTAPHBIX (PYHKIINH;

UCTIOJTF30BaTh TE€OMETPUUYCCKHIIA U (PU3UIECKUI CMBICI IIPOU3BOIHOM ISl PEIICHHS 3a/1a4.

MHuoxecTBa M JIOTHKA:

CBOOOJIHO OTIEPUPOBATH MOHATHSIMU: MHOXECTBO, OTIEpPAllUU HaJl MHOKECTBAMH;



MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN alIapar s ONHUCAHUSA PEAIBHBIX IIPOLECCOB
U SIBJIGHUH, IPY PELICHUH 33/1a4 U3 JPYTUX y4eOHBIX PEIMETOB;

CBOOOJTHO ONEpUPOBATh MOHATHAMH: OIpEIeNeHHe, TeopeMa, YpaBHEHHE-CIEICTBHE,
CBOWCTBO MaTeMaTU4YeCKOro OOBEKTa, JOKa3aTelbCTBO, pPABHOCHIBHBIC YpPaBHEHUS U
HEPABEHCTBA.

K xonmy oOyuenus B 11 kiacce oOy4aromIMiCS MOMYYUT CIEAYIOIIME MPEIMETHBIE
pe3yJbTaThl 1O OTICIBHBIM TeMaM padoyeil mporpaMmbl yueOHOro Kypca «Anrebpa M Haudana
MaTEMaTHYECKOT O aHAJIN3a»:

Yucia ¥ BLIYMCICHUA:

CBOOOJHO OIEPUPOBATH MOHATUSMH: HATypaJdbHOE U LEJI0€ YHCIO, MHOXECTBA
HATYpaJIbHBIX U LENbIX YUCEN, UCIOIb30BaTh NIPU3HAKU AeauMocTy nenbix yucena, HOA u HOK
HaTypaJIbHBIX YMCEIl JJIs PEIIEHUS 3a1a4, IPUMEHATh aIrOpuT™M EBKna;

cBOOOJIHO OIEPUPOBATh MOHATUEM OCTATKa 10 MOJYJIIO, 3alIUChIBATh HATYPAJIbHbIC YKCIIA
B Pa3JIMYHBIX TO3ULIMOHHBIX CUCTEMAX CUUCIICHMS;

CBOOOJHO ONEPUPOBATh MOHATHUAMU: KOMIUIEKCHOE YHCIO U MHOXKECTBO KOMILJIEKCHBIX
qucell, MPeICTaBIATh KOMIIJICKCHBIE YHCIIA B alreOpandeckoil 1 TpPUrOHOMETPUYECKO (opme,
BBINOJIHATH apU(PMETHYECKHUE ONIEPALIUU C HUMH U N300paXkaTh HA KOOPJMHATHON IJIOCKOCTH.

YpaBHeHUs M HEPABEHCTBA:

CBOOOJAHO  ONEpUPOBATh  MOHATUSIMM:  HMPPALMOHAIBHBIE,  IIOKa3aTeJIbHbIE U
Jorapu(pMHUECKUEe HEPABEHCTBA, HAXOAUTh MX PEIICHHUS C IOMOILBIO PABHOCUIILHBIX [IEPEXO0B;

OCYILECTBIISATh OTOOP KOPHEH NpH peIIeHUH TPUTOHOMETPUUYECKOIO YPaBHEHHUS;

CBOOOZHO OIEpPUPOBATh IOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO, IPHUMEHATH
HE00X0AuMBbIe (POPMYIIBI TS PEIICHHSI OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OIEPUPOBATH MOHATUAMHU: CUCTEMA U COBOKYITHOCTh YPAaBHEHUI U HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI M CUCTEMBI-CIIEACTBHS, HAXOAUTH PELICHHs] CUCTEMbI U COBOKYITHOCTEN
palMOHANIbHBIX, HUPPALMOHAIbHBIX, IOKA3aTEJbHBIX M JIOTapU(MUYECKUX ypaBHEHUH U
HEPaBEHCTB;

pewiath palMoHalbHble, HPPALMOHAIbHbIE, I[OKa3aTeJdbHblE, JorapuMUUEeCKue |
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, COJEP KAILME MOLYJIN U ITapaMeTPh;

NPUMEHSTh TpaduuecKre METObI JUIsl PELLIEHUs] YPAaBHEHUH 1 HEPAaBEHCTB, a TaKKe 3a/1a4
C IapaMeTpaMy;

MOJENUPOBaTh peaJbHblE CUTYyallMM Ha s3bIKe aiareOpbl, COCTAaBIATH BBIPAXKEHUS,
YPaBHEHUs, HEPABEHCTBA U HUX CHUCTEMBI II0 YCIOBUIO 3aJa4d, HCCIEN0BATH IIOCTPOCHHBIE
MOJIEJIH C UCIIOJIb30BAHMEM ammapaTa anreOpbl, THTEPIPETUPOBATh MTOJYYE€HHBIN pe3ysbTar.

DyHKIUHA U TPaPUKH:

CTPOUTH TpapUKH KOMIO3ULMHU (PYHKIUI C MOMOLIbIO 3JEMEHTApHOIO HCCIEeIOBaHUS U
CBOMCTB KOMITO3UIIUU ABYX ()YHKIIHIA,

CTPOUTh TeOoMeTpHYeckre oOpa3bl ypaBHEHUH M HEPAaBEHCTB Ha KOOPAWHATHOM
IIJIOCKOCTH;

CBOOOJTHO OTIEPHPOBATH MOHATHAMMU: T'PpaUKU TPUTOHOMETPUUECKUX (DYHKITHIA;

OPUMEHATH QYHKIMU U1 MOACTUPOBAHUS U UCCIEIOBAHUS PEATbHBIX POLIECCOB.

Hayana maTemaTnueckoro aHajamsa:

UCIIOJIb30BaTh IPOU3BOJHYIO JUIS HCCIeAOBaHUS (QYHKIMM HAa MOHOTOHHOCTh H
JKCTPEMYMBI;

HaXOJUTh HanOoJIblIIee 1 HAaUMEHbIIIee 3HaUeHHs (PYHKIIMHM HEeNPEepbIBHON Ha OTPE3KE;



UCTIOJIB30BaTh MPOU3BOIHYIO ISl HaXOXICHUS HAMIYUIICrO PEIICHUS B MPUKIATHBIX, B
TOM YHCJIE€ COIUAIBHO-DKOHOMUYECKUX, 3aJadax, AJs ONpEACNICHUS CKOPOCTH M YCKOPEHUs
mporecca, 3aIaHHOT0 POPMYIIOH UITH TPaPUKOM;

CBOOOJTHO OTIEPUPOBATh MOHIATUAMU: IEPBOOOPA3HAsI, ONPEEIEHHBIA HHTETPANI, HAXOAUTh
NepBOOOPA3HbIC AJIEMEHTAPHBIX (YHKIMHA W BBIYUCIATH UHTErpan mno ¢opmyne Hproorona-
JleriOnuma;

HAXOJHTh IJIOMIAJH IIOCKUX (QUTYDP U OOBEMBI TEJ ¢ TOMOIIBI0 HHTETPAIIA;

UMETh MPEJCTABICHHE O MaTEeMAaTHYECKOM MOJICIIMPOBAHUHM Ha TPUMEpPE COCTABJICHUS
nuddepeHIaIbHBIX YPaBHCHUH;

peliaTh MPUKIAJHBIE 33a49id, B TOM YHCJIE COIMATbHO-YKOHOMHYECKOTO U (PU3NIECKOTO
XapakTepa, CpeICTBAMHU MAaTEMAaTHYECKOTO aHAIIK3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KonuuyecTBo yacoB DJIeKTPOHHbIE
Ne HanMeHoBaHue pa3jaeioB U TeM (uudposbie)
n/n MPOrpaMMBsl Bcero Konrpoabusie  IMpakrueckue o0pa3oBaTte/IbHbIE
padoTsI padoThI pecypeni

MHOX€eCTBO JEUCTBUTEILHBIX YHCEI.

MHorounensl. PaninoHanbHele ypaBHEHUS U 24 1

HepaBeHcTBa. CHCTEMBI JIMHEUHBIX

ypaBHEHUI

Oyukunu u rpaduku. CrerneHHas QYHKINS C 12 1

LeJIBIM TTOKa3aTesaeM

ApudmeTrnueckuii KOpeHb N-0if CTENEHH. 15 1

HppanmonanbHble ypaBHEHUS

[MokazarenbHas Qynkums. [TokazaTenbHbIe 10 1

YpaBHEHUS

Jlorapudmmyeckas QyHKIUs. 18 1

Jlorapudmudeckre ypaBHEHHS

Tpuronomerpudeckue BEIpaXXEHUS U 99 1

ypaBHEHUS

[TocnenoBaTenbHOCTH U IPOTPECCUU 10 1

HenpepeiBabie Gyakmuu. [TponsBogHas 20 1

[ToBTOpeHue, 0000IICHHE, CHCTEMATH3AITHS 5 ’

3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KoJnuecTBo yacos DJ1eKTPOHHbIE
Ne HaunMeHoBaHue pa3jaeioB U TeM (uudposBbie)
n/n MPOrpaMMbl Bcero Konrpoapusie  Ipakruieckue oOpa3oBaTejbHbIE
padoTsI padoTsI
pecypchl
1 Uccnenoanne GyHKINI ¢ TOMOIIBIO 29 1
MIPOU3BOJIHOU
2 ITepBoOOpa3Has u WHTErpal 12 1
3 I'pacduku TpuroHomMeTpudecKkux QyHKINH. 14 1
Tpuronomerpuueckre HepaBeHCTBA
4 HppanuoHanbHble, TOKA3aTEIbHbIE U 24 1
JorapupMUIEeCKIe HepaBeHCTBA
KomnnekcHsle uncna 10
HarypanbHbie u nienbie gncna 10
CucTeMbl pallMOHAIBHBIX, UPPALMOHABEHBIX
7 MOKa3aTeNbHBIX U JIOTAPU(PMIUECKIX 12 1
ypaBHEHUI
8 3amayu ¢ mapameTpaMu 16 1
9 [ToBTOpeHue, 0000IIeHNE, CUCTEMATH3ALIUS 16 9
3HAHMI
OBLIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 10 0







IHOYPOYHOE IINTAHUPOBAHHME

10 KIIACC
KoanyectBo yacos DJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kourpospneie  Ipakruyeckue fllayqenml :)16[?;1103aTenbﬂble
padoTsI padoThI pecypebi
1 MHOKecTBO, Olepalyy HaJl MHOKECTBAMH U 1
UX CBOHCTBA
2 Huarpammer Ditnepa-Benna 1
3 [IpuMeHeHne TeOPETUKO-MHOKECTBEHHOTO 1
ammapara JUls pelieHus 3aaad
Paumonansusle yuciia. OOBIKHOBEHHBIE U
4 JIECATHYHBIC APOOH, MPOLIEHTHI, OECKOHEUHBIE 1
NepUOJUECKIe APOOH
PanmonaneHbie yncna. OOBIKHOBEHHBIE U
5 JIeCSTUYHBIC IPOOH, TIPOLIEHTHI, OECKOHEYHBIE 1
NepUOJNUYECKIE APOOH
6 [Ipumenenue npodeit 1 NPOLEHTOB IS 1
pelIeHns MPUKIAIHBIX 3314
7 [Tpumenenue apobdei u MPOIEHTOB IS 1
pelIeHns MPUKIAIHBIX 3314
8 JleicTBuTeNbHBIE YKcia. ParimoHanbHbIE 1 1
MppaloHaIbHbIE YUCIIa
9 Apudmerrueckue onepamun ¢ 1
JIEHCTBUTEIHHBIMHU YHCITAMHU
10 Mopynp AeCTBUTEIBHOIO YHCIIA U ETO 1
CBOICTBa
1 [IpuGnnkEHHBIE BHIYUCICHUS, IPABUIIA 1

OKpYTJICHUSA, IIPUKUAKA U OLICHKA pE3yJibTaTa




12

13

BBIUHCIIEHUH

OCHOBHBIE METO/IbI PEIICHHS LENBIX U
JIpOOHO-palMOHANIEHBIX YPaBHEHUH 1

HEPaBEHCTB

OCHOBHBIE METO/IbI PELICHUS LIENIBIX U
JIpOoOHO-pallMOHAIEHBIX YPaBHEHUH 1

HEPaBEHCTB

14

OCHOBHBIE METO/IBI PEIICHHS LEJIBIX U
IpOOHO-pAlIMOHANIBHBIX YPaBHEHUH U
HEPAaBEHCTB

15

16

MHorouieHsl OT OTHOW MEPEMEHHOM.
Jenenne MHOTOWIEHa HA MHOTOWIEH C
octatkoM. Teopema bezy

MHOTrO4JICHBI ¢ IENBIMU KO3 (DUITUCHTAMH.
Teopema Buera

17

Pewienne cucreM NTMHEUHBIX YpaBHEHUN

18

Pewenne cucreM NTMHEMHBIX YPaBHEHUN

19

Marpuiia cucTeMbl TMHEWHBIX YPABHEHUH.
Onpenennurens MaTpULBI 2X2, €ro
T€OMETPUYECKHHA CMBICII U CBOMCTBA;
BBIUMCIICHHE €70 3HAYCHUS

20

Onpenennurens MaTpULBI 2X2, €ro
TEOMETPHUYECKUI CMBICI M CBOMCTBA;
BBIUMCIICHHE €T0 3HAUYEHUS

21

22

23

[IpuMmeHeHne onpeneuTeNns Ui pemeHus
CUCTEMBI JINHEHHBIX YpaBHEHUM
Pemenne nmpukiagHbIX 3a1a4 ¢ TOMOIIBIO
CHCTEMBI JIMHENHBIX ypaBHEHUN
Pemenne nmpukiagHeIX 3a1a4 ¢ TOMOILBIO
CHUCTEMBI IMHEUHBIX YpaBHEHUN




24

25

26

27

28

Kontponbnas pabota: "PanpoHanbsHbie
ypaBHEHUS U HepaBeHCTBAa. CUCTEMBI
JTUHEWHBIX ypaBHEHMA"

OyHKIHA, CIOCOOBI 3a1aHUs PYHKIINH.
B3aumno obOparnbie pyHkiun. Kommo3urus
hyHKIII

I'paduk pynKIMEN. DemeHTapHBIC
npeoOpazoBaHus rpadUKoOB (yHKITHHA

O0macTh ompeaeeHnss 1 MHOKECTBO
3HaveHui pynkuuu. Hynu dyHkomu.
IIpoMexyTKH 3HaK MOCTOSHCTBA

UYérHbie 1 HEUETHBIE PYHKIINH.
[Mepuoanueckue pynkuuu. [TpomexyTkn
MOHOTOHHOCTH (DYHKIHH

29

MaxkcuMyMbl 1 MUHUMYMBI (DYHKITUH.
HawuGonbIree 1 HauMeHbIee 3HAYCHUE
(yHKIIMU Ha TIPOMEXKYTKE

30

Jluneiinas, KBaJpaTU4HAs U JIPOOHO-
TUHeWHas QyHKIIH

31

32

OJeMeHTapHOe UCCIIEI0BaHNE U IOCTPOCHHUE
rpaduKOB ATUX (YHKITHHA
OJeMeHTapHOe UCCIIEI0BaHNE U IOCTPOCHHUE
rpaduKoB ATHX QyHKIHN

33

34

35

Crenens ¢ 1eipIM nokazarenaeM. buaom
HeroTona

Crenens ¢ 1iebIM NoKa3arenaeM. buaom
HeroTona

CrenenHast pyHKIHUSA C HATYPaJIbHBIM H
1enbIM nokasareneM. E€ cBolicTa u rpaduk

36

KonTponbHas pabdora: "CrenenHas GQyHKIIHSL.




E¢ cBoiicTBa 1 rpaduk”

ApudmeTnyeckuil KOpeHb HaTypalbHON

37 CTETEHH U €r0 CBOMCTBA

38 ApudmeTnyeckuil KOpeHb HaTypalbHON
CTETICHH U €T0 CBOMCTBA

39 IIpeobpazoBanms YUCIOBHIX BRIPAKCHHH,
COJIEpIKaIllUX CTETICHU U KOPHU

40 [TpeoOpa3oBaHMs YUCIOBBIX BBIPAKCHHH,
COJEPKALINX CTETIEHU U KOPHH

a1 IIpeoOpa3oBaHms YUCIOBBIX BRIPAKEHUH,
COIEPKALINX CTETIEHU U KOPHH
Uppaumonansueie ypaBHeHusl. OCHOBHBIE

42 METO/IbI PEeLIEHHs UPPALIMOHATBHBIX
yYpaBHEHUI
Uppaunonansubie ypaBHeHusl. OCHOBHBIE

43 METO/IBI PEIIEHHS UPPALTMOHATBHBIX
ypaBHEHUH
Wpparmonanbhbie ypaBHeHUs. OCHOBHBIE

44 METO/bI PELICHNS] UPPALUOHAIBHBIX
ypaBHEHUH

45 PaBHOCHIIBHBIE TTEPEXO/IBI B PELICHUH
MPPaLMOHANBHBIX YPaBHEHUH

46 PaBHOCHIIBHBIE TTEPEXO/IBI B PELICHUH
MpPpalMOHAIBHBIX YpaBHEHUH

47 PaBHOCHIIBHBIE TTEPEXO/IBI B PELLICHUH
MPPAIOHATBHBIX yPaBHEHHHA

48 PaBHOCHIIBHBIE TTEPEXO/IBI B PELICHUH
MpPpalMOHAIBHBIX YpaBHEHUH

49 CBoiicTBa 1 rpad vk KOPHS N-OM CTENEHU KaK

(hyHKUMM 00paTHOM CTETIEHH C HATYPaJIbHBIM




IIOoKa3aTcjieM

CBoiicTBa 1 rpadyiKk KOPHS N-OM CTENEHU KaK

50 (hyHKIIUM 0OpaTHOW CTETICHU C HATypPaJIbHBIM
MOKa3aTeIeM
KonTponbnas pabdora: "CsoiicTBa u rpadux

51 KOpHsI N-0# creneHu. ppanuoHanbHbIe
ypaBHeHus"

59 CrerneHs ¢ palioHABHBIM TTOKAa3aTeNleM U e
CBONCTBa

53 CrerneHs ¢ palioHAIBHBIM TTOKAa3aTelleM U e
CBOICTBa

54 CremneHsb ¢ parMoHaIbHBIM ITOKA3aTEIeM U €8
CBONCTBa

55 ITokazarenpHas GyHKIMS, €€ CBOWCTBA U
rpadux

56 Hcnonw3oBanue rpaduka GyHKIUH IS
pelenust ypaBHEHUN

57 Hcnonw3oBanue rpaduka GyHKIUH IS
pelIeHns] ypaBHeHHHA

58 ITokazarenpHble ypaBHeHUS. OCHOBHBIC
METO/IbI PEIICHUS ITOKA3aTEIbHBIX YPaBHEHHIMA

59 ITokazarenpHble ypaBHeHNSA. OCHOBHBIE
METO/IbI PELICHHS TOKA3aTEIbHBIX YPaBHEHHIMA

60 ITokazarenpHble ypaBHeHUA. OCHOBHBIE
METO/IbI PEIIECHUS TOKA3aTENbHBIX YPaBHEHUH

61 Kontponbnas pabota: "IlokazaTensHas
(dynkius. [TokazarenpHble ypaBHeHUs"

62 Jlorapudm ymcna. CroticTa jjorapudma

63 Jlorapudm ymcna. CeoticTa jorapudma

64 Jlorapudm uncia. CoiicTsa jorapupma




65 Jecarudnbie 1 HATypalbHbIE JIOTapUPMBI 1

66 Jecarudnbie 1 HATypalbHbIE JIOTapUPMBI 1

67 [IpeoOpazoBaHue BRIpaKEHUH, COMCPIKAIIIIX 1
JorapuQmbl

68 [IpeobpaszoBanye BIpasKeHUH, COIEPIKALIIX 1
JorapuQmsl
[IpeoOpa3oBaHue BEIpaKeHUH, COEPHKALIMX

69 ’ 1
JorapuQmel

70 Jlorapudmudeckas QyHKIHs, €€ CBOWCTBA U 1
rpaduk

71 Jlorapudmudeckas QyHKIHs, €€ CBOWCTBA U 1
rpaduk

79 Ucnons3oBanue rpaduka GyHKINN 1715 1
peleHus ypaBHEHUN

73 Hcnonb3oBanue rpaduka GyHKIUH IS 1
peleHns ypaBHEHHUH
Jlorapudmudeckre ypaBHeHus. OCHOBHbIE

74 METO/IBI PEIIEHUS JIOTApU(PMUIECKUX 1
ypaBHEHUH
Jlorapudmuyeckue ypaBHeHusi. OCHOBHBIE

y

75 METO/IBI PEIIEHUS JIOTApU(PMUIECKUX 1
ypaBHEHUH
Jlorapudmuyeckue ypaBaeHusi. OCHOBHBIE

y

76 METO/IBI PEIICHHUS JIOTAPUPMIUECKIX 1
ypaBHEHUI

77 PaBHOCUIIBHBIE TIEPEXOBI B PEILICHUN 1
norapupMUIecKux ypaBHEHUH

78 PaBHOCHIIBHBIE TIEPEXO/IBI B PEIICHAN 1
JorapupMUIEecKuX ypaBHEHUH

79 Kontponsnas padota: "Jlorapudpmuueckas 1




¢ynkuus. Jlorapudmudeckue ypaBHeHUS"

CI/IHyC, KOCHUHYC, TAHI'CHC 1 KOTAHI'CHC

80 1
YHCIOBOTO apryMeHTa

81 CuHycC, KOCHHYC, TAHT'€HC U KOTAaHT'€HC 1
YHCIIOBOTO apryMeHTa

82 ApKCHHYC, apKKOCHHYC ¥ aPKTaHT€HC 1
YHCIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCHHYC U apKTaHT'€HC 1
YHCIIOBOTO apryMeHTa
TpuroHomerprudeckast OKpY>KHOCTb,

84 oTIpesieNieHe TPUTOHOMETPHIECKUX PYHKINH 1
YHCIIOBOTO apryMeHTa
Tpuronomerpuueckasi OKpy>KHOCTb,

85 oTpesieNieHe TPUTOHOMETPHIECKUX (PYHKINH 1
YHCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKUE HOPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKUE HOPMYJIBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKUE HOPMYJIBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKUE HOPMYJIBI 1

90 [IpeoOpa3oBaHKe TPUTOHOMETPHYECKUX 1
BhIpKEHHN

o1 [IpeobpazoBaHme TPUTOHOMETPHUCCKHX 1
BBIpaXXCHUI

92 [IpeobpazoBaHe TPUTOHOMETPUUECKUX 1
BhIpKEHHN

93 [IpeobpazoBaHe TPUTOHOMETPUUECKUX 1
BhIpKEHHN

94 Peuienne TpUroHOMETPUYECKUX YPABHEHUI 1

95 Pemnenne TpuroHoMeTpUUECKUX YpaBHEHUN

96 PelieHre TPUrOHOMETPUYECKUX YPaBHEHUIH




97 Pemenne TpuroHOMeTpUYECKHUX YpaBHEHUH 1

98 Perenne TpUroHOMETpUUECKUX YpaBHEHHUH 1

99 Perenne TpUroHOMETpUUECKUX YpaBHEHHUH 1

100 Penienne TpUrOHOMETPUYECKUX YPABHECHHIMA 1
Konrtponbras padora: "TpuronoMerpuaeckue

101 BBIPaXXEHUSI U TPUTOHOMETPUUECKHE 1
ypaBHeHus"
[locnenoBatebHOCTH, CLIOCOOBI 3a1aHUS

102 nocienoBaTebHOCTeH. MeTox 1
MaTeMaTHYeCKON MHIYKLUH
MOHOTOHHBIE U OTPaHUYECHHBIE

103 nmocle0BaTeNlbHOCTU. VicTopus aHanmm3a 1
0ECKOHEUHO MaJIbIX

104 Apudmerrueckast mporpeccus

105 I'eomeTpuyeckast nmporpeccust

106 BbeckoneuHo yObIBatomas reoMeTpuyecKas 1
nporpeccust

107 CymMa 0eCKOHEYHO yObIBaroLIeH 1
reoMEeTPUUYECKON MPOrpeccuu

108 JIuHeNHbIN U SKCIIOHEHUIUATBHBIA POCT. 1
Hucno e. DopMmyiia CIIOKHBIX IPOLEHTOB

109 JIMHEeNHBIN 1 3KCITOHEHIIMAJIBHBIN POCT. 1
Yucno e. Dopmyina CIIOKHBIX TPOLIEHTOB

110 Hcnonp30BaHNe NPOrpeccuy AJsl peIeHHS 1
peanbHBIX 3a/1a4 MIPUKIIATHOTO XapakTepa

111 Kontponsnas padota: "I[lociaenoBarensHOCTH 1
u porpeccun’

112 HenpepbiBHbIe QYHKIIMK 1 UX CBOHCTBA 1

113 Touka pa3psiBa. ACUMITOTHI IpaIKOB 1

dhyHKIHI




CBoiicTBa (QyHKIMI HEMPEPHIBHBIX HA

114 1
OTpe3Ke

115 CBoiicTBa QyHKIMI HEIPEPHIBHBIX HA 1
OTpe3Ke

116 MerToa HHTEPBAJIOB IIJIS PEUICHUS HEPABECHCTB

117 MerToa HHTEPBAJIOB IIJIS PEUICHUS HEPABECHCTB

118 MerToa HHTEPBAJIOB IS PEIICHUS HEPABECHCTB

119 IIpuMeHeHrEe CBOMCTB HENPEPBIBHBIX 1
(hyHKIMH U1 peneHus 3a1aq

120 IIpumeHeHue CBOMCTB HENPEPBIBHBIX 1
(hyHKUIMH U1 peneHus 3a1aq

121 [epBas u BTOpast IpOM3BOAHBIC (YHKIIUU 1

122 Onpe)leneHHf:, T€OMETPUYCCKHI CMBICTT 1
MIPOU3BOJHOM

123 OnpeaeneHHve, (hM3UYECKUil CMBICIT 1
MIPOU3BOHOM

124 YpaBHeHHe KacaTenbHOH K Tpaduky QpyHKIHN 1

125 YpaBHeHHe KacaTenbHOH K Tpaduky QpyHKIHN 1

126 [Tpou3BoOHEIE AIEMEHTAPHBIX (PYHKIHN 1

127 [Tpou3BoHEIE AIEMEHTAPHBIX (PYHKIHN 1

128 [Tpou3BoHAS CYMMBI, TPOU3BEICHHUS, 1
YaCTHOT'O M KOMITO3UIIMN (DYHKITUIA

129 [IpousBoHAst CyMMBI, IPOU3BEICHUS, 1
YaCTHOT'O ¥ KOMITO3ULMN (DYHKIUH

130 [IpousBogHast CyMMBI, IPOM3BEACHUS, 1
YaCTHOT'O M KOMITO3UIIMH (DYHKITUIA

131 Kontponbnas padota: "I[IpoussoHas” 1

132 IToBTOpeHue, 0000IICHIE, CHCTEMATH3AITHS 1

3HaHui: "YpaBHeHUS"




IToBTOpeHwue, 0000IICHHE, CHCTEMATH3AITHS

133 - 1
3HaHuit: "OyHkuun"
134 Hrorosas koHTpoJbHAs paboTa
135 Hrorosas koHTpOJbHAs paboTa
136 HOBTOPGHI/IC, 000011IeHNE, CHCTEMATU3AIUS 1
3HAHHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10




11 KJIACC

KoanyectBo yacos DJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kontpoarueie  Hpakriuteckue iyqennﬂ :)lﬁil;osaTenbﬂue
padoTsI padoTsI pecypebi
1 TIpumeHeHue Mporu3BOAHON K UCCIETOBAHUIO 1
(hyHKIMH Ha MOHOTOHHOCTB U DKCTPEMYMBI
5 IIpuMeHeHre MPOU3BOIHOM K UCCIIEIOBAHUIO 1
(hyHKIMH Ha MOHOTOHHOCTB U DKCTPEMYMBI
3 [MpumeneHue MPOU3BOTHOM K HCCIICAOBAHHIO 1
(yHKUIMH Ha MOHOTOHHOCTb U 3KCTPEMYMBbI
4 IIpuMeHeHre MPOU3BOIHOM K UCCIIEI0BAHUIO 1
(hyHKIMH Ha MOHOTOHHOCTB U DKCTPEMYMBI
5 [MpumeneHue MPOU3BOTHOM K UCCIICTOBAHHIO 1
(hyHKIMH Ha MOHOTOHHOCTb U DKCTPEMYMBI
6 [MpumeHneHue MPOU3BOTHOM K HCCIIEOBAHHIO 1
(yHKUIMH Ha MOHOTOHHOCTb U 3KCTPEMYMBI
Haxoxnenne Hau0OosbIIero 1 HANMEHbILETo
7 3HAYEHUS HENpepbIBHON QyHKIIMK Ha 1
OTpe3Ke
Haxosxnenne HauOopIIero 1 HAMMEHbILETo
8 3HAa4YEeHUS] HENMPEPHIBHON (PyHKINMHN Ha 1
oTpe3Ke
HaxoxneHne HauOoIbIIEro ¥ HAMMEHbBIIETO
9 3HAa4YEeHUS] HENMPEPHIBHON (PyHKINN Ha 1
oTpe3Ke
HaxoxneHne HauOoIbIIero 1 HAHMEHbBIIETO
10 3HAYEHUS HETIPEPHIBHON (PYHKINU HA 1
OTpE3Ke
11 Haxoxnenue HanOOoJIbIIEro U HAaUMEHBIIIETO 1




3HAYCHUS HEMIPEPHIBHON (QYHKIIMH Ha
OTpe3Ke

HaxoxnaeHue HanOOJIBIIETO U HANMEHBIIIETO

12 3HaYEHUS HETIPEPHIBHON (PYHKINK HA
OTpe3Ke
[IpumeHeHne MPON3BOTHON TSI HAXOKACHUS

13 HAaWIY4IIEero PeLIeHNs B IPUKIIaAHBIX
3agadax
IIpuMeHeHre MPOU3BOAHOMN AJI HAXOKIACHUS

14 HAWITY4lIero peleHus B MPUKIaIHbIX
3agadax
IIpuMeHeHre TPOU3BOIHOM IS

15 oTpezieNIeHUs] CKOPOCTH U YCKOPEHUS
npoiiecca, 3aJaHHOT0 POPMYIION HITH
rpaduxom
IIpuMeHeHre TpoU3BOIHOM ISt

16 OTIpeZieNICHHs] CKOPOCTH M YCKOPEHUS
nporiecca, 3aJaHHOr0 (GOPMYIION HITH
rpaduKoM

17 Kommosumms yHKIumit

18 Kowmmosumms QyHKIumit

19 Kowmmosumms QyHKIumit

20 I'eomerprueckue 00pa3bl ypaBHEHUI Ha
KOOPJIMHATHOM IMJIOCKOCTH

21 I'eomeTrpuueckue oO6pa3bl ypaBHEHUI Ha
KOOPJIMHATHOU TNIOCKOCTH

99 Kontponsnas pabota: "MccnenoBanue
(hyHKIMH ¢ TOMOIIBIO TPOU3BOTHOM "

23 [lepBooOpazHas, OCHOBHOE CBOWCTBO

MIePBOOOPA3HBIX




[lepBooOpazHbIe 37IeMEHTAPHBIX (QYHKLIUH.

24 [TpaBwuiia HaXOXKIEHUS TEPBOOOPA3HBIX

o5 [lepBooOpazHbIe 37IeMEHTAPHBIX (YHKLIHUH.
[IpaBwmita HaXOXIEHHUS IEPBOOOPAZHBIX

26 MaTterpan. ['eomeTpudeckuid CMbICI
WHTETpaia

97 Brruncnenue onpeaenéHHOro HHTErpaia mo
thopmyire Herorona-JleiiorawmIa

08 Brruncnenue onpenenéHHOro HHTETpana 1mo
thopmyie Herorona-JleiiorwmIa

29 [IpumeHeHne MHTETpaNa I HaX 0K ISHUS
TUTOIIAJICH IJIOCKUX (PUTYD

30 [TpumeHeHue HHTErpaa 1 HaX 0XKICHYSI
00BEMOB TeOMETPUIECKIX Tell

31 IIpumeps! pemenuii nud dhepeHnnanbHbIX
ypaBHEHU I

39 IIpumeps! pemenuii nud dhepeHnnanbHbIX
ypaBHEHU I
MatemMaTHYeCKOe MOJICITMPOBAHHUE PEATTbHBIX

33 MIPOIIECCOB C TIOMOIIBI0 Ar(PepeHITHATEHBIX
ypaBHEHU I

34 KonTponbHas pabora: "[leprooOpasHas u
uHTerpan”

35 Tpuronomerpuueckue QyHKIUH, UX
CBOICTBA U TpaduKn

36 Tpuronomerpuieckue GyHKIUH, UX
CBOHCTBa U TpaduKu

37 Tpuronomerpuueckue QyHKIUH, UX
CBOICTBA U TpaduKn

38 Tpuronomerpuueckue GyHKIUH, UX




CBOWCTBA U Tpa(uKH

Tpuronomerpuueckue GyHKIUH, UX

39 . 1
CBOIiCTBa U Tpaduku
OT100p KOpHEH TPUTOHOMETPUIECKUX

40 YpaBHEHUH C TTIOMOIIBIO 1
TPUTOHOMETPHUIECKOM OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUIECKUX

41 YpaBHEHUH C IOMOLIBIO 1
TPUTOHOMETPUUECKOW OKPYKHOCTH
OT60p KOpHEW TPUTOHOMETPHUECKUX

42 ypaBHEHUH C MOMOIIbIO 1
TPUTOHOMETPUUECKOW OKPYKHOCTH
OT60p KOpHEW TPUTOHOMETPHUECKUX

43 YpaBHEHUH C MOMOIIBIO 1
TPUTOHOMETPUYECKOW OKPYKHOCTH

44 Pemenue TpuroHOMeTpUUECKUX HEPABEHCTB 1

45 PemieHne TpUroHOMETpUYECKUX HEPABEHCTB 1

46 PemieHne TpUroHOMETpUYECKUX HEPABEHCTB 1

47 Pemenue TpuroHOMeTpUUECKUX HEPABEHCTB 1
Kontponbsnas pabdora: "I'paduku

48 TPUTOHOMETPUIECKUX (YHKITHIA. 1
Tpuronomerpudeckne HepaBeHCTBA"

49 OCHOBHBIE METO/IbI pEIICHHS TTOKA3aTEILHBIX 1
HEPaBEHCTB

50 OCHOBHBIE METO/IbI pEIICHHS TTOKA3aTEILHBIX 1
HEPaBEHCTB

51 OCHOBHBIE METO/IbI pEIICHHUS OKA3aTEIbHBIX 1
HEPaBEHCTB

59 OCHOBHBIE METO/IbI pEIICHHS TTOKA3aTEILHBIX 1

HCPABCHCTB




OcHOBHbBIE MCTOJbI PCIICHUA

53 sorapu()MUYECKUX HEPABCHCTB
54 OCHOBHBIE METOJIbI PEIICHUS
JorapuMHUIECKUX HEPABEHCTB
55 OCHOBHBIE METOIBI PEIICHUS
sorapu()MUYECKUX HEPABCHCTB
56 OCHOBHBIE METOJIbI PEIICHUS
norapu()MUIECKIX HEPABEHCTB
57 OCHOBHBIE METO/IBI PEIICHUS
HppaIOHATBHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEIICHUS
HppaMOHAIBHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEIICHUS
HppaIOHATBHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEIICHUS
HUpPpaIMOHABHBIX HEPABEHCTB
61 I'padnueckue MeTobI pemieHus
WPPAIMOHAIBHBIX YPaBHEHUI
62 I'padmueckrie METOIBI PELICHHS
WPpaAIMOHANBHBIX YPaBHEHUH
63 I'padnueckue MeTobI pemeHus
MOKa3aTeJIbHbIX YpaBHEHUN
64 I'padryeckue MeTO b peIICHUS
MOKA3aTeJIbHBIX HEPABECHCTB
65 I'padryeckue MeTO bl peIICHUS
norapu()MUYECKUX ypaBHEHUH
66 I'paduueckue MeTo bl pemeHus
sorapu()MUYECKUX HEPABEHCTB
67 I'padryeckue MeTO bl PEIICHUS

J'IOI‘apI/I(bMI/I‘-ICCKI/IX HCPAaBCHCTB




68

69

70

I'paduueckue METOABI pelieHUs
MOKA3aTeNbHBIX U JIOTApU(PMHUECKIX
YpaBHEHUI

I'paduueckue MeToabl peneHus
MOKA3aTEeNbHBIX U JIOTApU(PMHUECKIX
YpaBHEHUI

I'paduueckue MeToabl pemeHns

MOKA3aTENbHBIX U JIOTapU(PMAIECKUX
HEpPaBEHCTB

71

I'padmueckre METOIBI PELICHHS
MOKAa3aTeNbHBIX U JIOTapU(MIUSCKIX
HEPABCHCTB

72

73

74

Kontponbhas pabora: "UppannonaibHeie,
MoKa3aTelbHbIe U JorapudmMuieckre
HepaBeHcTBa"

Kommnekcusle yncna. Anredpanyeckas u
TpUTOHOMETpUYIEcKasi POpMBbI 3aricH
KOMIIJIEKCHOI'O YHCJIa

Kommnekcubie uncia. Aﬂre6panqecxaﬂ n

TpUrOHOMETpUIecKask popMBbI 3anicH
KOMIIJIEKCHOT'O YHCJIa

75

76

77

Apudmerrueckue onepaun ¢
KOMIUIEKCHBIMH YUCIIAMHU
ApudmeTrueckue ornepanuu ¢
KOMITJIEKCHBIMU YHCIIAMU
M3o0pakeHre KOMIUTEKCHBIX YHCET Ha
KOOPJIMHATHOM IMJIOCKOCTH

78

79

M3o0pakeHre KOMIUTEKCHBIX YHCET Ha
KOOPAMHATHOM MIIOCKOCTH

®opmyna Myaspa. Kopuu n-oii crenenu u3
KOMIIJIEKCHOT'O YHCIIa




®opmyna Myaspa. KopHu n-oii crenenu u3

80 KOMITJIEKCHOTO YHCJIa
[IpuMeHeHrEe KOMIUIEKCHBIX YHCEIT IS

81 pereHus PU3NISCKUX U TeOMETPHICCKIX
3a1a4y

82 Kontponbnas pabota: "KommnekcHele
yucna'

83 HarypanbHbie u nienbie gncna

84 HarypanbHbie u nienbie gncna

85 [IpuMmeHeHre TPU3HAKOB AETUMOCTH IIEIIBIX
quceln

86 [IpuMmeHeHre TPU3HAKOB AETUMOCTH IEIIBIX
qHcen

87 [TpumeHeHue MPU3HAKOB JIETTUMOCTH LENBIX
yucen: HOJl u HOK

88 [IpumeHeHre TPU3HAKOB AETUMOCTH IEIIBIX
yucen: HOJl u HOK

89 [IpumeHeHre TPU3HAKOB AETUMOCTH IEIIBIX
YHCeN: OCTATKH 10 MOJYJIIO

90 [TpuMeHeHre PU3HAKOB IETUMOCTH LIENBIX
YHUCeIl: OCTATKU TI0 MOJTYJITIO
[IpuMeHeHre MPU3HAKOB AETUMOCTH LIEbIX

91 yrcen: anroput™ EBkinna uis penieHus
3a]a4 B IIEJIbIX YMCIIAX

92 KonTponbHas pabota: "Teopust meabix
yncen"
CucreMa 1 COBOKYITHOCTh YPaBHEHHH.

93 PaBHOCHIIBHBIE CHUCTEMBI U CHCTEMBI-
CIICZICTBUS

94 CucreMa 1 COBOKYITHOCTh YPaBHEHHH.




PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBI-
CJIEICTBUS

95 OcHOBHbBIE METOJbI PCHICHUA CUCTCEM U

COBOKYIHOCTEH PallMOHAJIBHBIX YPABHEHHI
OCHOBHBIE METO/IbI PEIICHHS CUCTEM U

96 COBOKYITHOCTEH MpPaliOHAIBHBIX
YpaBHEHUI

97 OCHOBHBIE METOJIbI PEIICHHS CUCTEM U
COBOKYIHOCTEH MMOKAa3aTeNbHbIX YPABHEHUI

98 OCHOBHBIE METOMIBI PEIICHUS CHCTEM U
COBOKYITHOCTEH ITOKA3aTEJIbHbIX YPABHEHUI

OcHOBHBIE METOJbI PCHICHUA CUCTEM U
99 COBOKYITHOCTEH JTorapupMUIecKux
YpaBHEHU I

OCHOBHBIE METO/IbI PEIICHHS CUCTEM H
100 COBOKYITHOCTEH JorapupMUIecKux
ypaBHEHUI

[IpumeHeHne cucTeM K peeHnIo
MaTeMaTHYeCKHX 3aJ1a4d U 3a]1ad U3

101 Pa3IMYHBIX 00JIACTEH HAYKU U PeaTbHOU
YKM3HU, MHTEPIPETAIHS TTOTyIeHHBIX
pe3yJIbTaToB

IIpuMeHeHnEe CUCTEM K PELLIEHUIO
MaTeMaTHYEeCKHX 3a/1a4 U 3a]a4 U3

102 Pa3TUIHBIX 00JIaCTEeH HAYKH U PEATbHOM
JKU3HH, MHTEPITPETAIHS TOITYIEHHBIX
pe3yabTaToB

IIpumeHeHne HEPABEHCTB K PEIICHUIO
103 MaTeMaTHYeCKUX 3a7ad U 33/1a4 13
pa3nuYHbBIX 00JacTel HAyKH U peallbHON

KU3HU, HUHTEPIIPETAINA ITOJTYUYCHHBIX




pe3yabTaToOB

KonTponbhas padora: "CucteMsl
pallOHANBHBIX, UPPAITUOHATBEHBIX

104 MIOKA3aTEeNbHBIX U JIOrapu(pMUIECKUX
ypaBHEHUH"

105 PannonaneHble ypaBHEHMS ¢ TapaMeTpaMu

106 PanmonansHble HEPaBEHCTBA C MapaMeTpaMH

107 PanmioHansHbBIE CUCTEMEI C TapaMeTpamMu

108 HppannoHanbHble ypaBHEHUsI, HEPAaBEHCTBA C
napameTpamu

109 HppannoHanbHbIe CHCTEMBI C TapaMeTpaMu

110 [TokazarenbHble YpaBHEHHS, HEPABEHCTBA C
napameTpamu

111 ITokazarenpHBIE CHCTEMBI C TApaMETPaMH

112 Jlorapudmudeckre ypaBHEHHs, HEPAaBEHCTBA
C mapaMeTpamMu

113 Jlorapudmudeckre cUCTEMBI C TIapaMeTpaMu

114 Tpuronomerpuueckre ypaBHEHHs €
napameTpamu

115 TpuroHomeTpruecKre HEpaBeHCTBA C
napameTpamu

116 TpuroHomeTpuyecKre CHCTEMBI C
napameTpamu
Iloctpoenue u uccienoBanue

117 MaTeMaTHYECKHX MOJIEIEH peallbHbIX
CUTyallUi ¢ MOMOIIbIO YPAaBHEHUH C
napameTpamu
Iloctpoenue u uccienoBanue

118 MaTeMaTHYECKUX MOJIENEN peaTbHbBIX

CUTYyallUi C IOMOIIbIO CUCTEM YPaBHEHUH C




119

napaMeTpamMu

IlocTpoenue u uccienoBanue
MaTeMaTHYECKUX MOJIENEN peaabHbIX
CUTYAallUH C IOMOILBIO CUCTEM YPABHEHUH C
napaMeTpamMu

120

Kontponbnas pabota: "3anaun c
mapameTpamMu”

121

122

IToBTOpenwue, 0000IIeHNEe, CHCTEMAaTH3AITHS
3HaHuil: "YpaBHeHusa"
[ToBTOpenwue, 0000IIeHNEe, CHCTEMATH3AITHS
3HaHu#: "YpaBHeHus"

123

124

125

[ToBTOpEeHME, 0000IICHNE, CHCTEMAaTH3AIIHS
3HaHuil: "YpaBHeHusa. CucteMbl ypaBHEHUH'

'
[ToBTOpenwue, 0000IIeHNEe, CHCTEMATH3AITHS
3Hanuit: "Hepasenctpa"

[ToBTOpeHue, 0000IIeHNE, CUCTEMATU3ALIUS

3Hanuit: "Hepasenctpa"

126

127

[ToBTOpeHUe, 0000IICHNE, CHCTEMATH3AIIHS
3HaHuil: "HepaBenctaa"

[loBTOpenue, 06001IeHNE, CUCTEMAaTH3ALUS
3Hanuit: "[IponsBoaHas u e€ npuMeHenune"

128

[ToBTOpeHue, 0000IICHHE, CHCTEMATH3AITHS
3HaHui: "[IponsBoaHas u e€ npumeHeHne"

129

130

[ToBTOpeHue, 0000IICHHE, CHCTEMATH3AIHS
3HaHui: "[IponsBogHas u e€ npumeHeHue"
IToBTOpeHwue, 0000IICHHE, CHCTEMATH3AITHS
3HaHui: "VHTErpan u ero npuMeHexnve"

131

[ToBTOpeHue, 0000IICHHE, CHCTEMATH3AITHS
3HaHui: "OyHkuun"

132

IToBTOpeHue, 0000IICHHE, CHCTEMATH3AITHS




3HaHui: "OyHKIUN"
133 IToBTOpeHue, 0000IICHHE, CHCTEMATH3AITHS 1
3HaHui: "OyHkuun"
134 Hrorosas koHTpoJbHAs paboTa
135 Hrorosas koHTpoJbHAs paboTa
136 HOBTOPGHI/IC, 000011IeHNE, CHCTEMATH3AIUS 1
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10







MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KJIACC
Kon -
IIpoBepsieMble IpeAMeTHbIE Pe3y/IbTATHI OCBOCHUSI OCHOBHOM
IIPOBepPsieMOro .
o0pa3oBaTe/ibHOIi MPOrpaMMbl CpeHero 001ero o0pa3oBaHusi
pe3yJabTaTa
1 Uucna ¥ BBIYUCIICHUS
11 OmnepupoBaTh MOHATHUAMH: PAllMOHATIBHOE U AEHCTBUTEIIBHOE YHUCIIO0, OOBIKHOBEHHAS
' U JecSTHYHASA APOOb, MPOIEHTHI
12 BrImonHATs apudmMeTHdecKkue omnepanuyd ¢ paldoOHATBHBIMH M JI€HCTBUTEIHHBIMU
' qUCITaMA
13 BrimonuaTs npubaKEHHBIE BHIYMCIICHUS, chnonbrsy;[ MpaBUiIa OKPYTJICHUS, AETATh
MPUKHUIKY U OLEHKY pe3yabTaTa BHIYACICHUH
OnepupoBaTh MOHATUSIMH: CTENEHb C ILEJBIM IOKa3aTesleM, CTaHAapTHas Qopma
14 3allUCH JCWCTBUTENBHOIO YHWCIA, KOPEHb HATYpalbHOW CTENEHH; HCIOJIb30BATh
' noaxoadauryo ¢GopMmy 3amuc IeHCTBUTEIBHBIX YHCEN ATl PEICHHS MPAaKTHYECKUX
3a]a4 ¥ MPeACTaBICHUS JaHHBIX
OmnepupoBaTh TOHATHAMHU: CHHYC, KOCHHYC M TaHTE€HC TNPOW3BOJIBHOTO YIJIa;
1.5 WCTIONTF30BAaTh 3aITUCh MPOM3BOJIBHOTO YTIa Yepe3 OOpaTHbIE TPUTOHOMETPHUYECKUE
GhyHKIIIH
2 VYpaBHEHHS U HEPABEHCTBA
OnepupoBaTh HOHATHAMH: TOXIECTBO, YPaBHEHHE, HEPABEHCTBO, LEJIOE,
2.1 palnMoHaJIbHOE, HppAIMOHAIbHOE YpaBHEHHE, HEPaBEHCTBO, TPHUTOHOMETPUYECKOE
ypaBHEHHE
99 BeimonuaTe npeoOpa3oBaHUsT TPUTOHOMETPHYECKHX BBIPDAKEHMH W peliarh
' TPUTOHOMETPUUECKUE YPABHEHUS
BeimonuaTe npeoOpazoBaHUSt  LENBIX, PAUUOHAIBHBIX M  HMPPALMOHAIBHBIX
2.3 BBIpQKEHUH M PElIaTh OCHOBHBIC THITHI IIEIBIX, PAIIMOHAIBHBIX W HPPAIIHOHATBHBIX
YpaBHEHUH U HEPABEHCTB
24 [IpuMeHsTh ypaBHEHHUS W HEpaBEHCTBA Ul PELICHHS MaTeMaTHYeCKUX 3afad U
' 3a]a4d U3 pa3InYHbIX 00JacTell HAyKH U peabHOM KU3HH
MojenupoBarh peaibHble CHTYAIllM Ha SI3bIKE alreOpbl, COCTABIATH BBIPAKEHHS,
2.5 ypaBHEHUS, HEPABEHCTBA 10 YCIOBUIO 33/Ia4H, CCIIEI0BAThH IOCTPOSHHBIE MOJIEITH C
HCTOJIb30BAaHUEM ammapara anreOpbl
3 OyHKIMK U TpaduKu
OmnepupoBars MOHATUSMH: (QYHKOUS, CcHOCcOOBl 3amaHus (yHKIHMH, o00JacTh
3.1 OTpeJieNieHHsT ¥ MHOXECTBO 3HaueHWi (QyHKIuW, Tpaduk (yHKIWH, B3aUMHO
oOpatHble PpyHKIMN
39 OmnepupoBaTh MOHATHUAMH: YETHOCTH M HEUYETHOCTh (DYHKUMH, HYIH (QYyHKIHH,
' MIPOMEKYTKH 3HAKOMIOCTOSIHCTBA
3.3 Hcnonb3oBaTh rpaduky GyHKUUHE U PELICHUS] ypaBHEHUN




Crpoutrs ®u uuTarth rpadukd JTUHEHHOW QYHKIOMM, KBagpaTHUHOW (yHKIMH,

34 CTCTICHHOHM (PYHKIIMU C IIEJIBIM TIOKa3aTeIeM
Hcnonb3oBath Tpadukn QyHKIMHA IS MCCIEIOBaHUS MPOLIECCOB U 3aBHCUMOCTEH
35 [IPH PEIIeHNUH 3a/1a4 U3 APYTUX YIEOHBIX MPEIMETOB U PEAbHON JKU3HH, BEIPAXKaTh
(hopMyniaMu 3aBUCUMOCTH MEKY BETHUYUHAMHU
4 Hauana maremarndeckoro aHanmsa
a1 OmnepupoBathb MOHSATHSIMU: MOCJIEI0BATEIILHOCTb, apudmMeTuieckas u
' reoOMeTpHYECKas IPOTPECCHU
4 OneprpoBaTh MOHATHAMH: OSCKOHEUHO YOBIBAOIIAs Te€OMETpUYecKasl MPOTPecCHs,
' CyMMa OECKOHEYHO YOBIBAIOIIEH TeOMETPHIECKON MPOTPECCHH
4.3 3agaBaTh OCIEAOBATEILHOCTH PA3IMIHBIME CIIOCOOaMU
44 Hcnonb3oBaTh CBOMCTBA IIOCJIENOBATEIBHOCTE W MPOTpeccuil Juisl pPelieHus
' peanbHBIX 3a7a4 MPHUKIAJAHOTO XapaKTepa
5 MHOKeCTBa U JIOTHKa
5.1 OnepupoBath MOHATUSIMU: MHOKECTBO, OTIEPAIlMN HAJ MHOKECTBAMU
59 Hcnons30BaTh TEOPETUKO-MHOMKECTBEHHBIN ammapar Uil OINUCAHUS PEATbHBIX
' MIPOIIECCOB U SIBJICHUM, IPU PEIICHUH 33734 U3 APYTUX YUeOHBIX IPEIMETOB
5.3 OneprpoBaTh NOHATUSIMU: OTIPEIEICHNE, TEOpEMa, CIeICTBUE, TOKA3aTEIECTBO
11 KUIACC
Kon .
IIpoBepsieMble MpeIMeTHBIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOI
MPOBEPsSIEMOro .
00pa3oBaTeIbHOI MPOrpaMMbI CpeHero 001ero 00pa3oBaHus
pe3yJbTaTa
1 Yucna 1 BEIYUCIICHUS
OnepupoBath MOHATUSAMH: HATypaJbHOE, IE€J0€ YHUCIO; HCIOIH30BaTh MPU3HAKH
1.1 JACJTIMMOCTH LECJIbIX YHUCECJI, Pa3JIOKCHUEC YK CJIa Ha IPOCTBIC MHOKUTEIIN IJId PCHICHUA
3a/1a4
1.2 OnepupoBaTh NOHATHUEM: CTEIIEHb C PAIIMOHAILHBIM MTOKa3aTelleM
13 OnepupoBaTh TOHATHUSAMH: JorapudM dYWCHa, JAECATUYHBIE W HATypaJbHBIE
' norapuMbl
2 YpaBHEeHUS 1 HEPABEHCTBA
[MpuMmeHsTh cBOMCTBa CTENMEHW sl MpeoOpa3oBaHMs BBIPAKCHUH, ONEPUPOBATH
2.1 IMOHATHUAMMU: TIOKA3aTCJIbHOC YPABHCHHUE W HCPABCHCTBO, PE€IIaTb OCHOBHLIC THIIbI
MOKA3aTEILHBIX YPAaBHEHHI U HEPABEHCTB
BreImonHATh MpeoOpa3oBaHus BRIPAKEHUH, COJIEpIKAIIUX JIoTapU(MBI; ONIEpUPOBAThH
2.2 IIOHATHUAMMU: HOFapI/I(l)MI/I‘IeCKOC YpaBHEHUE 1 HEPABCHCTBO, P€IIaTh OCHOBHBIC THUIIbI
Jorapu(MUYECKUX yPAaBHEHUI U HEPABESHCTB
2.3 Haxoauth pemieHus MpoCTEHINX TPUTOHOMETPUIECKIX HEPABEHCTB
94 OnepupoBaTh TOHSATUSIMH: CHCTEMa JIMHEWHBIX YpaBHEHUH U €€ pelIeHue;
' WCIIONIb30BaTh CUCTEMY JIMHEHHBIX YPABHEHUH JIJISl PEIICHUS TPAKTHUECKUX 33124
95 Haxogutp perieHns NOpOCTEHIIMX CHUCTEM M COBOKYMHOCTEH pPalMOHAIBHBIX

YpaBHEHUH U HEPABEHCTB




MOI[GJ'II/IpOBaTL PCAIBHBIC CUTyallUd Ha A3BIKC anre6p1>1, COCTAaBJIATh BbIPAKCHUA,

2.6 YpaBHEHHUS, HEPABEHCTBA H CHCTEMbl TI0 YCJIOBHIO 3a/a4d, HCCIEI0BaTh
MTOCTPOEHHBIE MOJIENH C MICTIOIb30BaHNEM aIlapara anreopsl
3 OyHKIMK ¥ rpaduKu
OnepupoBath MOHATHAMHE: Hepruoandeckast GyHKIHS, MPOMEXYTKH MOHOTOHHOCTH
31 (GYHKUMHM, TOYKH 3KCTpeMyMa (GYHKUUHM, HauOoJblllee M HAMMEHbIIEe 3HAYCHUS
' (YHKIIMM Ha TPOMEXYTKE;, WCIONb30BaTh WX IS HCCIENOBaHUSA (DYHKITHH,
3a1aHHON TpaduKOM
OrmepupoBaTh TOHATHSIMH: TpadWKH ITOKA3aTeNbHOH, JIorapu(MHYECKOW W
3.2 TPUTOHOMETPUYECKUX (PYHKUIWH; M300pakaTh UX HAa KOOPJAMHATHOM IMJIOCKOCTH M
WCTIONIB30BaTh IS PEIICHNUs YpaBHEHUH 1 HEPABEHCTB
33 N3obpaxate Ha KOOPAMHATHOW TIUIOCKOCTH TpadWKHW JIMHEHHBIX ypaBHEHUH U
' WCTIOJIb30BaTh UX JJISl PEILICHUs] CHCTEMBI TIMHEHHBIX ypaBHEHUH
34 Hcnonb3oBath rpadukn QyHKIMA U1 HCCIEOBaHUS TPOLECCOB U 3aBHCUMOCTEH
' U3 IPYTUX YU9EOHBIX AUCIUILUIMH
4 Hauana maremarnieckoro aHanm3a
OnepupoBaTh TOHATHSIMHU: HETpepbiBHAS (YHKLIMWS, NPOU3BOAHAS (YHKIIUH;
41 WCIIONIb30BaTh TE€OMETPHUIECKAN U (U3UUYECKUI CMBICI ITPOM3BOIHON IS PEIISHUS
3a7a4y
49 Haxomuth mnpou3BomHBIE 3JE€MEHTApHBIX (YHKIMH, BBIYHCIATH MPOU3BOIHEIC
' CYMMBEI, IPOU3BEICHUS, YACTHOTO (PYHKIIHN
43 Hcnonp30BaTh MPOM3BOMHYIO ISl WCCIENOBaHUA (DYHKIIMM HAa MOHOTOHHOCTh U
' AKCTPEMYMBI, IPUMEHSTH PE3yIbTAaThl HCCIETOBAHM K IIOCTPOCHUIO IpaKOB
44 Hcnonmp30BaTh MPOW3BOMHYIO IS  HAXOXKICHWSI HAWIYYIIEro pEmIeHWs B
' MPUKIIATHBIX, B TOM YHCJIE COUATFHO-9KOHOMHUECKUX, 3a/1a4ax
45 OnepupoBath MOHATHIMHU: IIEPBOOOPA3HAS U MHTErpall; IOHUMATh TEOMETPHYUECKHIA
' 1 GU3NYECKUI CMBICT MHTETpaia
46 Haxogute mnepBooOpas3HblEe SIEMEHTapHBIX (QYHKIHMH, BBIYHCISATH WHTETpall I10
' ¢dopmyne HproToHa — JleliOHmIa
47 Pemarp mnpuknagHble 3agadd, B TOM YHCIIE COIUAIBHO-PKOHOMHUYECKOTO U

(u3nueckoro xapakrepa, CpeICTBAMU MaTeMaTHIECKOT0 aHaIHM3a




ITPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUSA

10 KUIACC

IIpoBepsieMblii 3J1eMEHT CO/IEeP:KAHUSA

Kon
1 Uucna v BEIUKCIIEHUS
PammonaneHple ymcna. OOBIKHOBEHHBIE W JECATHYHBIE OpOOM, MPOLEHTHI, OECKOHEYHBIE
11 nepuoguueckue OpoOu. ApudMeTHUecKHe OIepaudd C  palUoOHAJbHBIMH  YHCIAMH,
' nmpeoOpa30BaHUs YHMCIOBBIX BBIpaxkeHHH. IlpumeneHue mpoOedt W TPOILEHTOB IS PEIICHUS
MPUKIAAHBIX 337a4 U3 Pa3IMYHbIX OTPaCiIed 3HAHUM U PEaIbHON KU3HU
[HeiicTButenbHble uncia. PalmuoHanbHBlE W UppalMOHANBHBIE YWCHIa. ApupMeTHYecKHe
12 olnepauuy ¢ IeHCTBUTEIbHBIMU YrciaaMu. [IpuOmmxEHHbIE BEIYMCICHNUS, IPaBUIa OKPYTJICHHUS,
MIPUKHU/IKA U OLIEHKA Pe3yJIbTaTa BEIYUCIEHUH
Crenenp ¢ uensiM mokazareneM. CraHgapTHas (opma 3amucd JCHCTBHTENBHOIO YHCIA.
13 Hcnonp3oBanue moaxofsmel (opmbl 3amucu  JIHCTBUTENBHBIX 4YHCEN JUIS  PEUICHUS
MPAKTUYECKUX 3314 U IPEJCTABICHUS TaHHBIX
14 ApudmeTrnueckuil KOpeHb HATypalbHOW creneHu. [leficTBHA ¢ apuPMETHYECKUME KOPHSIMHU
' HATypaJIbHOU CTENEHU
15 CuHyc, KOCMHYC M TaHI€HC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHT€HC
' YHCIIOBOTO apryMeHTa
2 YpaBHeHHS 1 HEPABEHCTBA
21 ToxzaecTBa U TOXIECTBEHHBIE PEOOPA30BaHUS
99 [IpeoOpa3oBaHre TPUTOHOMETPUYECKUX BbIpaXeHHH. (OCHOBHBIE TPUTOHOMETPUUYECKHE
' bopmyIbl
2.3 VYpaBHeHHE, KOpeHb YpaBHeHHA. HepaBeHCTBO, peleHre HEpaBeHCTBA. MeTo1 HHTEPBAJIOB
24 Pemenue nenbix 1 ApoOHO-palMOHATIBHBIX YPAaBHEHUI 1 HEPABEHCTB
25 Pemenne nppanmoHaabHBIX ypaBHEHUN U HEPABEHCTB
2.6 Pemenne TpUroHOMETpUYECKHUX YpaBHEHUIN
57 IIpumeHeHne ypaBHEHMH M HEPABEHCTB K PEHICHUIO MAaTEMAaTHYECKMX 3aJad U 3a4ad U3
' pa3INYHBIX 00JIaCTe HAYKU U pealbHOM KU3HU
3 OyHKIMH U rpaduKu
3.1 Oyukyst, criocoOs! 3ananus GyHkuuu. ['paduk Gynkumu. Bzanmuo obpatHbie GyHKIIMN
3.9 OOnacte ompenesieHUs ¥ MHOXECTBO 3HaueHWi (yHkimu. Hymm ¢ynxmmm. [TpomexyTkn
' 3HAKOMOCTOSHCTBA. UETHBIE M HEUETHBIE (DYHKIIUH
33 CrenenHast (yHKIUS C HaTypajlbHbIM M IICJIbIM IIOKa3arejieM. Eé cBolicTBa u rpaduk.
' CgoiicTBa 1 rpaduK KOpHS N-0i cTEeNeHn
3.4 Tpuronomerpuyeckas OKpyKHOCTb, OIpeesicHHe TPUTOHOMETPUYECKUX (PYHKIMHA YMCIIOBOTO
' apryMeHTa
4 Havana maremMaTiudeckoro anammsa
4.1 TTocnenoBatensHOCTH, CITOCOOBI 3aJIaHUs MOCJIEJ0BATEIIHHOCTEH. MoHOTOHHBIE




MOCIIEA0BATEIBHOCTH
Apudmernueckas U TeoMeTpuieckas nporpeccur. beckoHeuHo yOpIBaromias reoMerpudeckas
4.2 nporpeccus. CymMmma OeckOHEUHO YOBbIBaroIIel TreoMeTpuueckoi mporpeccuu. Dopmyna
' CIIOXKHBIX TPOLEHTOB. lMcnonp30BaHME MPOTPECCHH AN PEIICHWs pEalbHBIX 3a1ad
MIPUKJIAJTHOTO XapaKkTepa
5 MHoecTBa U JOrvKa
MHosecTBO, omepanuM Haja MHokecTBamMu. [lmarpammbl Oitnepa — Benna. I[lpumenenue
5.1 TEOPETUKO-MHOKECTBEHHOTO alIapara JJisl ONMMCAaHUS PEAbHBIX MPOLECCOB M SIBICHHM, NIPH
PELICHNN 3a/1a4 U3 APYTUX y4EOHBIX IPEIMETOB
5.2 Ormpexaenenne, TeopeMa, CIICICTBUE, T0Ka3aTEIHCTBO
11 KJIACC
Kon IIpoBepsieMblii 3J1IeMEHT COIePKAHUS
1 Uwicna v BEIYHACICHUS
11 HatypanbsHbie u nensle yncna. [Ipu3Hakn 1eTMMOCTH LEIBIX YUCET
1.2 CreneHs ¢ panoHATEHBIM TTOKa3aTeneM. CBOWCTBA CTETICHH
1.3 Jlorapudm uncna. [lecsTuuaple 1 HATypallbHBIE JOTapU(MBI
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 [IpeoOpazoBanue BRIPAKEHH, COIEPIKAIINX JTOTApH(DMBI
2.2 [IpeoOpazoBaHue BRIPAKEHHI, COJIEPIKAIINUX CTEIIEHH C PAIMOHAIHLHBIM TIOKa3aTeIeM
2.3 [Ipumeps! TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 [lokazarenbHble ypaBHEHUS U HEPABEHCTBA
2.5 JlorapudmMudeckne ypaBHeHHs] 1 HEPaBEHCTBA
26 Cucrtempl JTHHEHHBIX ypaBHEHUH. PelieHne NpUKIAAHBIX 3aJad C TOMOIIBIO CHCTEMBI
' JINHEUHBIX YpaBHEHUI
2.7 CucTeMBbl M COBOKYTTHOCTH PALIMOHAIIBHBIX YPABHEHNH 1 HEPABEHCTB
28 [IprMeHeHne ypaBHEHMIA, CUCTEM U HEPABEHCTB K PEHICHUIO MAaTEMAaTUYECKHX 3a7a4 U 3a7a4
' W3 Pa3NMYHBIX 00IacTel HAYKH U peaNbHON )KU3HU
3 OyHKMH U rpaduKu
31 Oyuknus. [epruoanyeckue GyHkyun. [IpoMexxyTkn MOHOTOHHOCTH (pyHKIIMU. MakCUMyMBbI
' W MHHUMYMBI QyHKIMHA. Hanbonbpiee 1 HanMeHbllee 3Ha4yeHne QYHKIUHA Ha TPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKIINH, UX CBOUCTBA U TpadUKu
3.3 [NokazarenbHas u norapupmuueckas QyHKIMU, HX CBOWCTBA U TpaduKu
3.4 HUcnonb3oBanue rpadgukoB QyHKIIHIA IS pEIICHAS YPAaBHEHUH U IMHEWHBIX CHCTEM
Ucnonb3oBanue TpapuKoB (QYHKIHMA il HCCIENOBAaHHUS IPOIECCOB W 3aBHCUMOCTEH,
35 KOTOpbIE BO3HHMKAIOT NPU pEIIeHHH 3a7ad M3 APYruX Y4YeOHBIX MPEAMETOB W pealbHOH
KU3ZHU
4 Havana maremarnueckoro aHaiausza
4.1 HenpepriBable PpyHKIIMN. METOT MHTEPBAJIOB /ISl PEIICHNS HEPABEHCTB
4.2 [pousBoanas ¢pynkuuu. ['eomerprdecknii 1 GU3NIESCKUI CMBICIT TPOU3BOIHOM
4.3 [MpousBoaHbIe deMeHTApHBIX (QyHKIHA. DopMyIbl HAXOXKIEHHS TPOM3BOIAHON CYMMBI,




MPOU3BCACHUA U YaCTHOI'O (I)YHKI_II/If/i

HpI/IMCHGHI/Ie HpOI/ISBOHHOf/i K HCCJIICAOBAaHUIO q)YHKI_II/Iﬁ Ha MOHOTOHHOCTb U 3KCTPEMYMBI.

44 HaxoxieHne HauOObIIero U HAMMEHBIIIETO 3HaUeHUs (PYHKIIMU Ha OTPE3Ke

A5 [TpumMenenue mpou3BOIHOM I HAXOXKICHUS HAWIYUILIETO PEIICHHS B IPUKIIAIHBIX 3a/1a4aX,
' IUTS OTIPEAETIEHIS] CKOPOCTH IIPOIecca, 3aJaHHOT0 (hOpMyJIoN Win TpadhuKkoM

4.6 [TepBooOpazHas. Tabmuiia mepBoOOPa3HBIX

47 WuTerpain, ero reomerpuyeckuii u pusmaeckuii cMpICI. Beraucienne uaTErpana mo Gopmyse

Hrerorona — Jleiitoauna




ITPOBEPAEMBIE HA EI'D IIO MATEMATHUKE TPEBOBAHMUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOI OBPA3OBATEJIBHOM ITPOI'PAMMBI CPEJTHET'O
OBHIET'O OBPA3OBAHUA

Kon
MPOBEPSIEMOT0
TpeOoBaHHS

IIpoBepsiemble TPeOOBaHUS K MPeIMETHBIM Pe3y/JbTATaM OCBOEHUS
OCHOBHOW 00pa30BaTe/IbHON MPOrPaMMbI CpeHero 0011ero 0opa3oBanusi

Bnanenne meromaMm [OKa3aTeNbCTB, AJTOPUTMAMHU PEIICHHUS 3a/1ad; yMEHHUE
dbopMynupoBaTh U ONEPUPOBATh MOHATHUSAMH: ONpEAEICHUE, aKCHOMa, TeopeMa,
CIIEJICTBUE, CBOWCTBO, MPHU3HAK, J0KA3aTeIbCTBO, PABHOCHIIBHBIE (JOPMYITHUPOBKH;
NPUMEHSTh UX; YyMEHHEe (QOpMyIUpoBaTh o0OpaTHOE U NPOTHUBOIOJIOKHOE
YTBEP)KICHUE, NPHUBOAUTH IPUMEPHl U KOHTPIPHUMEPHI, HCHOIb30BaTh METOJ
MaTeMaTHYeCKOH HMHIYKLUUH; IPOBOIUTH JOKA3aTeNbHBIC PpACCYKICHUS IIPH
peLIeHNH 33/ad, OLEHUBATH JOIMYECKYIO NPaBUIBHOCTD PACCYXACHUM; yMEHHUE
ONEepUpPOBaTh MOHATUAMU: MHOXKECTBO, IOJMHOXKECTBO, OIEpaluu  Haj
MHOJKECTBAaMH; YMEHHE HCIOJIb30BaTh TEOPETHKO-MHOXKECTBEHHBIN ammapat st
OMMCAaHMS PEANbHBIX MPOLECCOB U ABJICHUN WM MPH PEILICHUM 3al1ad, B TOM YHUCIE
U3 Jpyrux Yy4eOHbIX MPEIMETOB; YMEHHME OIEpPHpPOBaTh HOHATHAMU: TIpad,
CBSI3HBIN Tpad, AepeBo, MK, rpad Ha IUIOCKOCTH; YMEHHUE 33/1aBaTh U OMUCHIBATD

rpadbl pa3IMYHBIMU CIIOCO0AMU; MCIIOJIb30BaTh rpadbl MPU PEIICHUU 3aj1a4

YMeHue onepupoBaTh MOHATUSAMH: HATYpaIbHOE YHCIIO, IIEJI0€ YUCIO0, CTCIICHD C
LIEJIBIM TI0Ka3aTejIeM, KOPEeHb HAaTypalbHON CTENEHH, CTEICHb C pal[MOHAIbHBIM
MOKAa3aTeJIeM, CTEIICHb C JICHCTBUTEILHBIM [TOKA3aTeJIEM, JIOTaPU(M YUCIIa, CUHYC,
KOCHHYC M TAHT€HC MPOU3BOJILHOTO YHUCIIA, OCTATOK MO MOJYJIIO, PallOHATHHOE
YHCIO, UPPAMOHANBHOE  YHCIO, MHOXECTBA  HATypallbHBIX,  LENBIX,
paHI/IOHaJ'IBHBIX, I[eﬁCTBPITeJ'IBHBIX YHUCCII, YMCHI/IG HCIIOJIb30BaTh HpI/ISHaKI/I
JISITUMOCTH, HAMMEHBIINM OOLIUI JeNUTeNh W HaWMEHbIee OOllee KpaTHOE,
anroput™M EBKIHMIa TpH  pelIeHHUH 3a1a4; 3HAKOMCTBO C  Pa3IHYHBIMU
MO3UIMOHHBIMU ~ CHCTEMAaMU CYKCJICHHUS; YMEHUE BBIMOJHITH BBIYHCIICHHUE
3HAYCHUH | TpPeoOpa3oBaHMs BBIPAKECHUI CO CTENEHAMH U Jiorapudpmamu,
nmpeoOpa3oBaHus JAPOOHO-PAIIMOHAIBHBIX BBIPAKEHHUM;, YMEHHE OIEePUPOBAThH
MMOHATUAMU: II0CJIEIOBATEIIEHOCTD, apupmMeTnieckas rporpeccus,
TeOMETpPHUYECKasi TMPOTpPeccusi, OECKOHEYHO YOBIBalomas TeOMETPHUYECKas
MPOTrpeccHsl; YMEHHUE 3a/1aBaTh IOCIEIOBATEILHOCTH, B TOM YHCJIE C MOMOIIBIO
PEKyppEeHTHBIX (OpMYJ; YMEHHE ONMEPHUPOBATH MOHATUSAMH: KOMITIEKCHOE YHCIIO,
COHpSI)KéHHI)Ie KOMIIJICKCHBIC 4YHCJIa, MOJIy.]'IB u aprMeHT KOMIIZICKCHOT'O 4YHCJIa,
(dopMa 3amHcu KOMIUIEKCHBIX YHCeN (TeoMeTpHYecKas, TPUTOHOMETpHUYecKas M
anreOpanveckas); yMeTb  INPOW3BOJIUTH  apuMeTHdeckwe  NEHCTBHUS  C

KOMIUICKCHBIMH YUCJIaMU; NPUBOJUTH MPUMCPLI HUCIOJB30BAHUA KOMIUICKCHBIX




qucCei; OCPpUPOBATh MOHATUAMU: MATpULla 2X2 u 3><3, OMMpEACIUTCIIb MATPHUIIBL,

I‘COMeTpI/I‘IeCKI/Iﬁ CMBICJT OIIPEACIIUTCIIA

YMeHue ~ omepupoBaTh  MOHATHUSMH:  pPAlMOHAIBHBIE,  HUppaIlMOHATBHBIC,
MOKa3aTelbHEIE, CTCIICHHBIE, norapuMUIecKue, TPUTOHOMETPUUYECCKUE
ypaBHEHUSI W HEPAaBEHCTBA, WX CHCTEMBI, YMEHHE OIEepPUPOBATh MOHATHUSIMHU:
TOXJIECTBO, TOXIECTBEHHOE MPe0Opa3oBaHue, ypaBHEHNE, HEPABEHCTBO, CHCTEMA
ypaBHEHWI M HEPaBEHCTB, PaBHOCIIFHOCTh YpaBHEHUiIl, HEPABEHCTB M CHCTEM;
YMEHHUE peliaTh YpaBHEHUS, HEPABEHCTBA M CHCTEMBI C IMOMOIIBIO Pa3IUYHBIX
NpuUEMOB; pellaTh ypaBHEHHs, HEPABEHCTBA M CHUCTEMBI C IapaMeTpOM;
MIPUMEHATH ypaBHEHU, HEPABEHCTBA, X CHCTEMBI JJISl PEIICHIUS] MATEMAaTHIECKAX

3a/1a4 ¥ 337249 U3 Pa3INIHBIX 00JacTell HAyKH U peaTbHOM KU3HU

YMeHue onepupoBaTh HOHATUAMU: QYHKIHS, YETHOCTD (YYHKINH, IEPUOTUIHOCTb
(GyHKLIMHM, OrpaHMYEHHOCTh (YHKLHUH, MOHOTOHHOCTh (QYHKLHUH, 3KCTPEMYM
¢yHKIMKM, HauOOJIbIIICE M HAMMEHBIICE 3HAYCHHsS (DYHKIUM Ha IPOMEKYTKE,
HempepbiBHAsS (YHKIWS, acHUMITOTH rpaduka (yHKOWMH, TiepBas W BTOpas
MPOM3BOJHAS (PYHKIMH, T€OMETPHYCCKUN W (DPU3NUYECKUH CMBICI MPOU3BOJHOM,
nepBooOpa3Has, ONpPEAETICHHBIH HHTErpan; YMEHHE HaxXOOUTh ACHMIITOTHI
rpaduka (GYHKIUHM;, YMEHHE BBIYHUCIATH HPOM3BOAHBIE CYMMBI, IPOHM3BEICHHMS,
YaCTHOTO ¥ KOMIO3UIUK (DYHKINH, HAXOAUTH YpaBHEHHE KacaTeNbHOH K rpaduKy
(GYyHKUMHM, YMEHHE HaXOJUThb IMPOU3BOJHBIC DJIEMEHTAPHBIX (DYHKIMH; yMEHHE
UCTIOJIb30BaTh ~ NPOU3BOAHYIO UL  HMCCIENOBaHUS  (YHKUUH, HAaXOAWUThH
HauOOJIbIINE ¥ HAMMEHBIINE 3HAYCHUS QYHKIHI; CTPOUTH Ipa) ki MHOTOUJICHOB
C HCHOJNB30BAaHMEM  almnapaTa MaTeMaTH4ecKoro  aHaluu3a; INPUMEHSTbH
MPOM3BOJHYIO U HAaXOXIIEHHUS HAWIYYIIero pelieHHsl B MPHUKIAIHBIX, B TOM
YHCIIe CONMAIbHO-)KOHOMUYECKUX U (PU3NYECKUX 33/1a4aX; HAXOJUTh IO 1
00BEMBI UTYp C MOMOIIBIO WHTErpania; MPUBOAUTH MPUMEPHl MaTeMaTHIECKOTO

MOJIEJIMPOBAHHUS C OMOLIBIO TH(PepeHINANBHBIX YPaBHEHUI

YMeHue onepupoBaTh MOHATUSMH: TpaduK QyHKOUHM, oOpaTHas (YHKLUS,
KOMIIO3MIMSA  (YHKIMH, JWHEeWHas (QYHKOMSA, KBaapaTuyHas  (YHKIHSA,
panuoHaibHass QYHKIUS, CTETIeHHAas (QYHKIHS, TPUTOHOMETpHUYECKHE (DYHKIIHH,
o0OpaTHBIE TpUTOHOMETpUYecKrne (QYHKIMH, TIOKa3aTelbHast W JIorapuMUIecKast
(GYHKIMM, YMEHHE CTPOMTh TpaQuKH W3YyYEHHBIX (DYHKIUHA, BBITOIHITH
npeoOpa3oBaHus Tpa@uKoB (YHKUMH, HCHONB30BaTh TPAQUKH ISl HU3yYEHHS
MIPOILIECCOB M 3aBUCUMOCTEH, IIPU PELICHUH 3a/1a4 U3 IPYTUX YUeOHBIX IIPEIMETOB
W 3aJad W3 peallbHOW >XHM3HU; BBIpaXaTh (OPMYJIaMH 3aBUCUMOCTH MEXIy
BEJIMYMHAMHM;, WCIIONB30BATh CBOWCTBA M Tpaduku QYHKIHMHA Ui pelieHUs
YpaBHEHUH, HEPAaBEHCTB W 3aJad C MapaMeTpamu; U300pa)xaTh Ha KOOPIMHATHON

IIJIOCKOCTHU MHOXXECTBA peIHeHI/Iﬁ ypaBHeHPIﬁ, HEPABCHCTB U UX CUCTEM

YmMmenne peuiatb TCKCTOBBLIC 3aJla4r pa3HbIX TUIIOB (B TOM 4YHMCJIC HAa NPOLCHTHI,




JIOTM W 4YacTH, Ha JBWXKCHHE, PabOTy, CTOMMOCTh TOBapOB W YCIYT, HAJOTH,
3ajaun W3 00NacTH yNpaBICHHS JIMYHBIMH M CEMCHHBIMH (UHAHCAMU),
COCTaBIISITh BBIPAKCHHSA, YPaBHEHHUS, HEPABEHCTBA M MX CHUCTEMBI IO YCJIOBHIO
3a/1a4y, WMCCIENO0BaTh IONydeHHOE pEIIeHHe W OIEHUBATh IPAaBIONOJ00HOCTH
pe3ynbTaTOB; YMEHHE MOJIEIHPOBATh PEalbHbIE CUTYAIlH Ha S3bIKE MAaTEMAaTHKH;
COCTaBJISITh BBIPAKEHMSI, YPABHCHUS, HEPABEHCTBA U UX CHUCTEMBI IO YCIOBHIO
3a/layd, WCCIEJ0BAaTh IIOCTPOCHHBIE MOJEIHW C HCIOJB30BAaHUEM ammapara

anreOpbl, THTEPIPETUPOBATH MMOTYIEHHBIA PE3YIbTAT

YMeHue omepupoBaTh TMOHATHSIMHU: cpenHee apupMeThdeckoe, MeIuaHa,
HanOoJsipIlee W HAMMCHBIIES 3HAYCHHUS, pa3Max, JAUCIIEPCHs, CTaHAApTHOE
OTKJIOHEHHE YHCIOBOrO Habopa, yMEHHE W3BJIEKaTh, HWHTEPIPETHPOBATH
WHQOpPMAIUIO, TIPEACTABICHHYI0 B Ta0NuIax, Ha JauarpaMmax, rpadukax,
OTPaKAIOIIYI0 CBOWCTBA pEalbHBIX TMPOLECCOB U SABJICHUH; TNPENCTABIATH
WHQOPMAIIUIO C TIOMOIIBIO TaOJNHUI] U AMarpamMM; HCCICAOBATh CTATHCTUYECKHUE
JaHHBIE, B TOM YHCJIE C NMPUMEHEHHEM TrpapuIecKuX METOIOB M AIICKTPOHHBIX
CpencTB; TpadMUeCKW HCCIeI0BaTh COBMECTHBIC HAONIOACHUS C IIOMOIIBIO

JI1arpaMM pacCeUuBaHUs U JMHEUHON PErpeccuun

YMeHue omnepupoBaTh IMOHITHAMHU: CIIy9alHBIA OIBIT U CIy4ailHOE COOBITHE,
BCPOATHOCTDH CHy‘I&ﬁHOFO CO6I>ITI/ISI; YMCHHUE BBIUYUCIATL BCPOATHOCTH C
WCTIOJIb30BaHUEM TpaHUyecKuX METONIOB; MPUMEHSITh (POPMYIBI CIOXKEHUS H
YMHOXEHHs BEpOATHOCTEH, (hopMyIry moHOM BeposTHOCTH, hopmyry beprymm,
KoMOuHaTopHble (akTel M (OpMYJbl; OLEHHWBATh BEPOSTHOCTU PpeaNIbHBIX
COOBITHH;  yMEHHE  ONEepUpOBaTh  MOHATHSIMHU:  CiIydyailHas  BeNIWYMHA,
pacmpesniefieHHe BEpOsATHOCTEH, MaTeMaTH4YecKoe OXUAAaHWE, JUCIIepCUs U
CTaHJApTHOE OTKJIOHEHWE CIIy4allHOH BeNW4HMHBI, (QYHKIMU pacrpefelieHus |
IUIOTHOCTH PAaBHOMEPHOTr'O, IIOKA3aTelIbHOTO M HOPMAJIBHOI'O pacHpeAeieHuil;
YMEHHE HCII0Nb30BaTh CBOWCTBA U3YUECHHBIX paclpelesieHUH Ul PeleHus 3a1ay;
3HAKOMCTBO C TIOHSTHSIMH: 3aKOH OOJIBIINX YHCCJI, MCTOIbI BI)I60pO‘IHI)IX
WCCIICIOBAHNH; yMEHUE NPUBOJUTH TPUMEPHI MPOSBICHUS 3aKOHA OOJBIINX
qucesl B IMPUPOAHBIX U O6HIeCTBeHHLIX SABJICHUAX, YMCHHUEC OIICPUPOBATH
MOHATHSMU: COYETAaHHE, NIePECTaHOBKA, YHCIIO COYETAaHWH, YUCIIO MEPECTAaHOBOK;
ounom HrploToHa; yMeHHe NPUMEHSITh KOMOMHATOPHBIE (DAaKTBl U PACCYXKACHHS
IJ1d peIICHHUA 3aJlad; OUCHHBATH BEPOATHOCTU PEAJIbHBIX CO6I)ITI/II>'I; COCTAaBJIAITh

BEPOSITHOCTHYIO MOJIECIIb U HHTEPIIPETUPOBATH ITOJYYEHHBINA PE3YIIHTAT

YMeHHEe OlepupoBaTh IMOHATUSAMU: TOYKA, NpsMasi, IUIOCKOCTb, IPOCTPAHCTBO,
OTPE30K, JIy4, BEJIUYHMHA yTJla, IUNIOCKUHA yroJ, ABYTPaHHBIA yros, TpEXTpaHHbINA
YIoj, CKpEIIMBAIOIIUECS MpsAMbIE, NapAICIBHOCTE U INEPIEHIUKYISIPHOCTD
NpSIMBIX W IUIOCKOCTEH, Yrol MeEXAYy MNPSMBIMH, YIOJd MEXAy MpsSIMOH H

IIJIOCKOCTBIO, YIOJI MCKAY IUIOCKOCTAMH, pAaCCTOSAHHUEC OT TOYKHU OO0 IINIOCKOCTH,
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pacCTOSTHUE MEXKIY MPSIMBIMH, PACCTOSHUE MEXIY IUIOCKOCTSIMH; YMEHHUE
WCIIONIB30BaTh MPH PEIICHUH 3314 U3ydeHHbIE (aKThl ¥ TEOPEMbI INIAHUMETPUH;
YMEHHE OIEHHBATh pa3Mepsl OOBEKTOB OKPYKAIOIIErO0 MHpPA; CTPOUTH
MaTeMaTHYECKHE MOJIENH C TIOMOIIBI0 T€OMETPHYECKUX TOHATHI W BEIHYHWH,

pe€uiaTh CBA3AaHHBIC C HUMU IIPAKTUYCCKUEC 3ala4n

YMeHue omnepupoBaTh IMOHATHSAME: IUIOmane GUrypsl, o00BEM  (puTypHI,
MHOTOTPaHHUK, TPaBUIBHBII MHOTOTPaHHHK, CEYCHHEe MHOTOTPaHHHUKA, KYyO,
napajuiejienuies, Npu3Ma, Nnupamuaa, (Urypa W MOBEPXHOCTh BpalleHus,
MWIMHIpP, KOHyC, Imap, cdepa, MIomans cdepsl, IUIOMEAAb MOBEPXHOCTH
MUPaMUJIBI, TPHU3MBI, KOHyca, MWIMHApPA, O0BEM Kyba, MPAMOYTrOJIHHOTO
napajuienenumnena, TUpaMuIbl, TPU3MbL, MWIMHAPA, KOHyca, mapa, pa3BEépTKa
MOBEPXHOCTH, CEUCHHUS KOHYCa U IWJIMHIPA, MapaljIeIbHbIC OCHU MM OCHOBAHHUIO,
ceueHue Imapa, IUIOCKOCTh, Kacaromasics cdepbl, MUIHHIpA, KOHYCa; yMEHHUE
CTPOWUTh CEYCHHWE MHOTOTPAaHHHMKA, H300pakaTh MHOTOTPAaHHHKH, (QHUTYpBl H
MOBEPXHOCTH BpAICHHS, UX CEYCHHsI, B TOM YHCJIC C MOMOIIHIO DJICKTPOHHBIX
CPEJICTB; YMCHHE NMPUMEHSATh CBOWCTBA TEOMETPUICCKUX (UTYP, CAMOCTOSTEIBHO
(opMyJIUPOBaTh OMNPENEICHUS H3y4aeMbIX (UTYp, BBUIBHraTh THUIIOTE3BI O
CBOWCTBAX M TpPH3HAKAX TCOMETPUYECKHX (QUTyp, OOOCHOBBIBATH HJIH
OMpoBEpraTh HMX; YMEHHE MPOBOJUTH KiaccH(PUKalio (GUTyp MO pa3IHIHBIM

IIprU3HaKaM, BBIIIOJIHATH H606XOILI/IMLIG JOTIOJTHUTEJIBHBIE ITOCTPOCHUA

11
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YMeHne onepupoBaTh MOHSATHSMH: JIBIKCHHE B MPOCTPAHCTBE, Mapajlie’IbHBIN
HEepPeHOC, CHMMETPHS Ha TIOCKOCTH U B IPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHue
nogoousi, momoOHble (UTYpHI; YMEHHE pacro3HaBaTh paBHBIE M MOJOOHBIC
¢urypel, B TOM YHUCIEe B MPHUPOJAE, HCKYCCTBE, APXUTEKType; HCIIOJIH30BaTh
reoMeTpHYECKHe OTHOLICHUS MPH PEHICHUH 3a]ad; HAaXOJUTh TeOMETPUYECKHE
BEJIMYMHBI (JUIMHA, YTOJI, IUIOHIaab, OOBEM) NpH pElIeHUH 3a1ad W3 JPYrHX
y4eOHBIX MPEAMETOB M U3 PeajbHOW KH3HU; YMEHUE BBIYUCISTH F€OMETPUUECKHE
BEJIMYMHBI (JUTHHA, YToj, IUIONaab, 00bEM, IUIOIAAb TOBEPXHOCTH), UCTIONbL3YSI
W3y4YeHHbIE JOPMYJIBI ¥ METOJIbI, B TOM YHKCIIE: TUIOMIAAb TOBEPXHOCTH MTUPAMHU/IHI,
MPU3MbI, KOHYCa, MWJIMHIpPA, IUIONaas chepbl; 00bEM KyOa, NPSIMOYTOJLHOIO
napajvielenunena, MUPaMUIbl, NPU3MBL, LWIMHAPA, KOHyca, IIapa; yMeHHe
HaXOAWUTh OTHOLIEHHE 00BEMOB OAOOHBIX HUTYD

YMeHue onepupoBaTh MOHATHUAMH: MPSIMOYTOJIbHAS CUCTEMa KOOPIUHAT, BEKTOP,
KOOpAMHATHl TOYKH, KOOPAMHATHI BEKTOpA, CyMMa BEKTOPOB, INPOW3BEACHHUE
BEKTOpa Ha YHUCIIO, pa3ioKeHHe BEKTOpa Mo 0a3ucy, CKalspHOE TPOU3BE/CHUE,
BEKTOPHOE TMPOM3BENIEHHE, YroJl MEXIY BEKTOpaMH, YMEHHE HCIOJIbh30BaTh
BEKTOPHBII U KOOPAMHATHBII METOA [UIsl PEIISHHU TEOMETPHUECKHX 3a/1a4 U 337144

Jpyrux y4eOHBIX MPEIMETOB
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YmMmenne BBI6I/IpaTB HO,I[XO,I[HH.II/IIZ METOJA MJIA pCHICHUA 3aAdavdd; I[MOHWUMAHUC




3HAaYMMOCTH MaTEMAaTHUKH B U3yYCHUH MPUPOIHBIX M OOIIECTBEHHBIX MPOIIECCOB U
SIBJICHU, YMEHHUE PaCIlO3HABATH MPOSBICHUE 3aKOHOB MATEMAaTHKU B MCKYCCTBE,
YMEHUE MPUBOJUTH IPUMEPHl MATEMATHYECKUX OTKPBITUH POCCUKMCKOH U

MHPOBOM MaTeMaTUYECKON HAYKH




INEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA EI'D I10

MATEMATHUKE

Kon IIpoBepsieMblii 3J1eMeHT CO/IEPKAHMSA
1 Uwicna v BEIYHACICHUS

11 HartypanbHbie u nensie uncna. [IpusHaku AeIMMOCTH LEIBIX YHCEI

12 Pammonansaeie uncina. OOBIKHOBEHHBIC M NECATHUYHBIC IPOOH, MPOICHTHI, OCCKOHECUHBIC
' MIEPHOANYECKUE TIPOOH

13 Apudmernyeckuii KOpeHb HaTypadbHOU cTreneHn. [leiicTBrus ¢ apupMeTHIeCKUMU KOPHAMHA
' HaTYpalbHOW CTETICHH

14 Crenenp c 1mensiM mnokaszareneM. CTeneHb € palMOHANbHBIM IOKa3zareneM. CBoMCTBa
' CTEIICHH

15 CuHyc, KOCHUHYC M TaHI'€HC YHCJIOBOIO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHI'CHC
' YHCJIOBOTO apryMEHTa

1.6 Jlorapudm uncna. [lecstuanple 1 HaTypalbHBIE JOTapUPMBI

HeiicTBuTenbHble uncna. ApudMeTHYecKHe Omepalud ¢ JACHCTBUTEIBHBIMU YHCIIAMH.
1.7 [MpubnmkEéHHbIE BBIYMCICHUS, IMpaBUia OKPYTJCHUS, NMPUKUAKA W OICHKA pe3yibTara
BBIYMCIICHUN

1.8 [IpeobpazoBaHue BeIpaKeHUH

19 KommuiekcHsle uncna
2 VYpaBHEHHS U HEPABEHCTBA

2.1 Lesnbie u xpoOHO-paliOHaTBHBIE YPABHEHHUS

2.2 WppatnmonansHple ypaBHEHUS

2.3 TpuroHomeTpuuecKie ypaBHEHUS

24 [NokazarenbHbie U JOrapupMUIecKue YpaBHEHHS

2.5 Lenpie 1 1poOHO-paIIMOHATBHBIE HEPABEHCTBA

2.6 WppauronanbHble HEpaBEeHCTBA

2.7 IlokazarenbHele U JorapudpMuueckue HepaBeHCTBA

2.8 TpuroHomeTpuueckie HepaBeHCTBA

29 CucTtemMBbl U COBOKYITHOCTH YPaBHEHHUI 1 HEPABEHCTB

2.10 VYpaBHEHHS, HEPABEHCTBA U CUCTEMBI C TIapaMeTpaMu

2.11 Martpuna cucteMsl TMHEHHBIX YpaBHEHU. ONpeAenuTens MaTpHUIIbI
3 OyHKOMK U TpaduKu

31 Oynkaus, cnocoOb! 3ananusa Gpynkuuu. ['padux Gynkinun. Bzanmuo obpatHeie QyHKIMU.
. Yéruble u Heu€THBIe QyHKIUH. [leproueckre GyHKIUHN

3.2 Ob6nacte onpeseneHuss 1 MHOXKECTBO 3HadeHui (ynkumu. Hymu ¢ynkumu. IpomexyTtku




3HaKOIIOCTOSHCTBA. HpOMe)KyTKI/I MOHOTOHHOCTH (bYHK]_[I/II/I. MaKCI/IMYMLI U MHUHUMYMBbI

¢byaxmun. Hanbonpmee n HanMeHbIee 3Ha9eHNE (PYHKITUN Ha TTPOMEKYTKE

Crenennast QyHKOHsS C HATypaJbHBIM W IENbIM TOKa3arenem. EE€ cBoiicTBa u Tpaduk.

33 CoiicTBa 1 rpaduK KOpHs N-0if cTeneHn

3.4 Tpuronomerpudeckue (HyHKIHH, UX CBOMCTBA U TPaPUKU

3.5 [okazarenbHas u norapupmuyueckas QyHKIHNU, UX CBOMCTBA U TpaduKu

36 Toukn paszpsiBa. AcuMNTOTH TpaduKoB ¢GyHKIMA. CBoMcTBa (YHKIWH, HENPEPHIBHBIX Ha
' OTpe3Ke

3.7 ITocnenoBaTenbHOCTH, CLIOCOOBI 3aJaHus ITOCIEN0BATEIbHOCTEH

3.8 Apudmernueckast 1 reoMeTpuuecKkas nporpeccu. @opMyia CI0XKHBIX POLEHTOB
4 Hauana maremarudeckoro aHanusa

4.1 [pousBognas ¢pynkuuu. [Ipon3BogHbIE SIeMEHTAPHBIX QYHKIHHA

4 [IpumeneHne MPOM3BOAHON K HCCIENOBAHUIO (DYHKIIMKA Ha MOHOTOHHOCTH M 3KCTPEMYMBL.
' Haxoxaenne HanbobIIero 1 HaMMEHbBIIETO 3HAYCHUS PYHKIMH Ha OTpe3Ke

4.3 [epBooOpaznas. Muterpan
5 MHo>kecTBa U JOruKa

5.1 MHoxecTBO, oniepanuy Haj MHOKecTBaMu. Jlmarpammel Ditnepa — Benna

5.2 Jloruka
6 BeposATHOCTD U cTaTHCTHKA

6.1 OrmicarenbHasi CTATHCTHKA

6.2 BepositHocTh

6.3 Komb6unaropuka
7 l'eomerpus

7.1 @urypsl Ha IIOCKOCTU

7.2 [IpsiMbIe ¥ MIIOCKOCTH B IPOCTPAHCTBE

7.3 MHororpaHHUKH

7.4 Tena u MOBEPXHOCTH BpAIEHUS

7.5 KoopauHatel 1 BEKTOpBI




INOACHUTEJIBHASA 3AIINCKA

['eomerpust sBiIsSeTCs OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro oOIero
0o0pa3oBaHus, TaKk Kak 00ecrieuuBaeT BO3MOKHOCTh U3Y4EHUs AUCHUILUINH €CTECTBEHHO-HAayYHOU
HAMpaBJICHHOCTH M TPEIMETOB T'yMAaHUTApHOTO IMKIA. [1oCKONbKY JOTHYecKoe MBIIUICHHE,
dopmupyeMoe TpH H3YYEHHUU OOYYAIOIIMMHUCS TOHSATHHHBIX OCHOB TI'€OMETPUH, IpH
JI0Ka3aTeIbCTBE TEOPEM M IOCTPOEHHUHU LIENOYKU JIOTUYECKUX YTBEP)KICHUH INpPU pELICHUU
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUIaTh U ONPOBEPraTh TI'MIIOTE3bl HEMOCPEACTBEHHO
UCTIOJIB3YIOTCS TIPU PEIIEHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO IIMKJIA, B YaCTHOCTH (PH3MUECKUX
3aja4.

Ilens ocBoeHus mporpaMmsel yueOHOro kypca «l'eomerpusi» Ha yriiyOJI€HHOM ypOBHE —
pasBUTHE MHIUBHyalIbHBIX CIIOCOOHOCTEH OOYy4aroIIMXCsl NpPU H3YYEHUM TIEeOMETpUH, Kak
COCTaBIAIIONIEH MpeaMeTHOH obnactn «MaremaTnka W WHQPOpPMATHKa» dYepe3 oOecreueHue
BO3MOXKHOCTH IPUOOPETEHUsI U HUCHOJIb30BaHUS 0ojiee INIyOOKHX I€OMETPUYECKMX 3HAHUM U
JecTBUH, crelu(UYHBIX I€OMETPUHM, U HEOOXOAMMBIX JUIS YCIEUIHOIO MpOo(ecCHOHAIBHOIO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BaHUEM MaTeMaTHKH.

[TpropuTeTHEIMU 3a/1a4aMU Kypca T€OMETPHUU Ha YTIyOJIEHHOM YPOBHE, PaCIINPSIFOIIUMHU
U YCHJIMBAIOIIMMU Kypc 0230BOTO YPOBHS, SIBIISIFOTCS:

pacuiMpeHue IpeJCTaBIeHUs] O TIEeOMETPUM Kak 4YacTH MHPOBOM KYyJIbTYpbl U
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBS3H F'€OMETPHH C OKPYKAIOIIUM MUPOM;

dbopMHupoBaHUE TPEICTABICHUS O TMPOCTPAHCTBEHHBIX (HUrypax KaK O BaKHEUIIHX
MaTeMaTHYECKUX MOJENSIX, TO3BOJIIONIMX ONWCHIBATH M  HM3y4daTb pasHble SBICHUS
OKpY’KaIOIIEero MMpa, 3HaHHe NOHATHHHOrO amnmapara mo paszaeny «Crepeomerpus» ydeOHOro
Kypca reoMeTpuu;

¢dbopMEpoBaHHE YMEHHSI BIIa/IETh OCHOBHBIMH MOHATHSMHU O TPOCTPAHCTBEHHBIX (pHUTypax
U WX OCHOBHBIMH CBOWCTBaMH, 3HaHHE TeopeM, (OpMyd W YMEHHE HX NPHUMEHSATh, YMEHUS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PELIeHUs 3a/ay;

dopMHpoBaHHE YMEHHs paclo3HaBaTb Ha 4YepTekaX, MOJENAX U B pPEaTbHOM MHpE
MHOTOTPaHHHKH U TeJla BPaIIeHUs, KOHCTPYHPOBATh T€OMETPUIECKHIE MOJIEITH;

q)OpMI/IPOBaHI/Ie ITIOHUMAaHU BO3MOXHOCTH AKCHUOMAaTUYCCKOI'O IIOCTPOCHUA
MaTeMaTHYeCKUX TeopHuil, (GopMuUpoBaHHE MOHMMAHHS POJM AKCMOMATHUKH IPH IPOBEICHUU
pacCyKIeHUN;

dbopMUpOBaHHE YMEHHMs BIIAJIETh METOAAMM JIOKA3aTelIbCTB U aJFOPUTMOB pEIICHUS,
YMEHUs HX MPUMEHATh, IPOBOJUTH JOKA3aTEJIbHBIE PAaCCYXKIEHUS B XOJAE peLIeHUs
CTEpEOMETPUYECKUX 337ad M 3aJad C [PaKTUYECKHM CoJep’KaHueM, (OpMHpOBaHUE
OpeACTaBiIeHUs O HEeOOXOAMMOCTH JI0Ka3aTeIbCTB IMpU OOOCHOBAaHMM MaTeMaTHYECKHX
YTBEP>KJICHUM U POJIM AaKCUOMATHKH B IIPOBEACHUU JAETYKTUBHBIX PACCYKICHUM;

pa3BUTHE M COBEPIIEHCTBOBAHME WHTEIIEKTYaJIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEN
oOyJaronuxcsi, TMO3HAaBaTEIbHOW aKTUBHOCTH, HCCIEI0BATEIbCKUX YMEHHH, KPUTUYHOCTH
MBIIUIEHUS, HHTEpECca K U3yYEHUIO T€OMETPUH;

dopmupoBaHrue (YHKIMOHAJIBHOW TI'PaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUU: YMEHUS
pacro3HaBaTh MPOSIBICHHUS T'E€OMETPUUECKUX TOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peasIbHBIX JKU3HEHHBIX CUTYalUSX W MPHU U3YYEHUU APYTrUX y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTE M 3aKOHOMEPHOCTEW, MOJEIUPOBAHUS pEaJbHbIX CHUTYallUi, HCCIIECIOBAHUS
IIOCTPOEHHBIX MOJENIEH, HHTEPIIPETALUU TI0JIyYEHHBIX PE3YyJIbTaTOB.



OCHOBHBIMH COJIEP)KATEeIbHBIMUA JIMHUSAMH ydeOHoro kypca «['eomerpusi» B 10-11
Kkiaccax sBIAOTCS: «[IpsiMble M TUIOCKOCTH B TPOCTPAHCTBE», «MHOrorpaHHukmu», «Tema
BpalleHus», «BeKTOpbl 1 KOOPAUHATHI B IPOCTPAHCTBEY, «J{BIKEHHS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO TtpebGoBaHHE «yMETh OINEPUPOBATH MOHATHSIMUN,
pelieBaHTHBIMU T€OMETpUU Ha yriayOosn€HHOM ypoBHe oOyuyeHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJCPXATEIbHBIM JIMHHUSIM Yy4eOHOro Kypca, a (OpMUPOBAHUE JIOTUYSCKUX YMEHUU
pacmpesenseTcss He TOJbKO IO COJEPKATeNIbHBIM JMHUSAM, HO W 1O ToAaM OOydYeHHS.
Copepxanue o00pa3oBaHHs, COOTBETCTBYIOIIEE MPEIAMETHBIM  pe3yilbTaTaM  OCBOCHHS
®enepasibHON pabouell MporpaMMebl, pacrpeneiaéHHbIM M0 TogaM 00y4YeHus, CTPYKTYPHUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPHUHIUIUATBHBIM BOIpOcaM OOydJaromuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO I03BOJISIET OPraHU30BaTh OBJIAJEHUE T€OMETPUUYECKUMU
MNOHATUSIMM U HABBIKAMHU IIOCJTIEIOBATEIbHO M IOCTYIATEIbHO, C COOJIIOJIEHUEM MpPUHIHUIA
IIPEEMCTBEHHOCTH, a HOBbIE 3HAHHUA BKIIOYaTh B OOILIYI0 CHUCTEMY T'€OMETPUUYECKUX
MIPEACTABICHUI 00YJarOIUXCsl, pacIupssi U yriyossisi e€, o0pa3ysi MPOUYHbIE MHOXKECTBEHHbIC
CBSI3U.

[Tepexon K U3y4EHHUIO TE€OMETPUH Ha YTIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3math ycnoBus s auddepeHnmanuu  00ydeHHs, MOCTPOCHUS WHAMBHUAYAIbHBIX
00pa3oBaTeNbHBIX  MPOrpaMM, OOECHEUYUTh YIIYyOJIEHHOE U3Yy4eHHE TEOMETPUU  Kak
coCTaBJIsItONIEeH yueOHOTO Ipeamera «MaTeMaTukay;

MOJATOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUS MAaTeMaTHKU C Y4ETOM BBIOOpa
Oynymeil nmpodeccuu, odecrieunBas MPEEeMCTBEHHOCTh MEXKIY OOIMM U MPOQeCCHOHATHHBIM
o0pa3zoBaHHEM.

Ha wusyuenue yuebGHOro kypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHe oTBoautcsa 204
yaca: B 10 kimacce — 102 4gaca (3 yaca B Henenio), B 11 kimacce — 102 yaca (3 yaca B Heeno).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUA CcTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, IPOocTpaHCTBO. 1lonATHe
00 aKCMOMaTHYECKOM IIOCTPOEHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHHM U CIIEACTBUS U3 HUX.

B3anMHOe pacrniosiokeHue NpsiMbIX B IIPOCTPAHCTBE: MEPECEKAIOIIMECS, MTapalIeIbHbIE U
cKpeluBaromyecs npsamsele. [IpusHaku ckpemuBaronmxcs npsameix. [lapamienbHOCTh NPAMBIX U
IUIOCKOCTEM B MPOCTPAHCTBE: IapajuleibHbIE IPSMbIE B IIPOCTPAHCTBE, NApauUIEIbHOCTb TPEX
OpSMBIX, NapaUIeJIbHOCTh HOpsIMOM M IiockocTd. [lapamienbHoe M IEHTpanbHOE
NPOEKTHPOBaHUE, n3o0pakeHue ¢puryp. OCHOBHBIE CBOMCTBA MApaICIbHOTO MPOSKTUPOBAHMSL.
N300paxkenne ¢uryp B napaieibHOW MPOEKIMU. YTIIbI C COHAIPABICHHBIMUA CTOPOHAMH, YTOJ
MEXIy IPSAMBIMU B IpocTpaHCTBeE. [lapamienbHOCTh MIOCKOCTEHN: NapasuleiabHbIEe INIOCKOCTH,
CBOMCTBA NapajjieNbHbIX IIockocTel. [IpocTeiiiye npocTpaHCTBEHHbIE (PUIYPBl HA IIOCKOCTH:
TETpa’aAp, NapaJICNIEeNUIE], TIOCTPOCHUE CEYEHUN.

IlepneHUKyISIpHOCTE  IPSAMOM M IUIOCKOCTH:  NEPHEHIUKYJSPHBIE IHpsIMBIE B
IIPOCTPAHCTBE, MpsAMbIE NapaUICIbHBIE M MNEPHEHIUKYISIPHbIE K IUIOCKOCTH, IIPHU3HAK
NEPNEHIUKYJIAPHOCTH TPAMOM M IUIOCKOCTH, TE€OpeMa O TPAMON IEPHEHAUKYISIPHON
10cKoCcTH. OpTOroHanbHOE NpoekTupoBaHue. [lepneHauKyasp U HaKJIOHHBIE: PacCTOSHUE OT
TOYKH JIO TUIOCKOCTH, PACCTOSIHAE OT MPSIMOM 10 TUIOCKOCTH, MPOEKIHS (PUTYPHI HA TIOCKOCTD.
[lepieHAUKYJIAPHOCTD TUIOCKOCTEN: IPU3HAK MEPIEHANKYISIPHOCTH ABYX IIOCKOcTel. Teopema
0 TPEX NMEPIEHIUKYIIApax.

Yrael B IPOCTPAHCTBE: YOI MEXAY NPSIMOM U IJIOCKOCTBIO, IBYTPAHHBIN YroJ, IMHEHHbBIN
yrosl JABYrpaHHOro yria. TpéxrpaHHblii U MHOrorpaHsble yribl. CBOHCTBa IUIOCKUX YIJIOB
MHOrorpa”soro yria. CBONCTBa IJIOCKMX M JBYTPaHHBIX YIVIOB TPEXTPAHHOTO yria. TeopeMmbl
KOCHHYCOB U CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHu

Buzasl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. [Ipm3sma: n-yronpHas npusMma,
npsMasi U HakJIOHHas NMpHU3Mbl, OOKOBas M IOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
IPSIMOYTOJIBHBIN Napajulelienunesl W ero cpoicTBa. KpaTuaiimme NoyTM Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Diinepa. I[IpoctpancTBeHHas Teopema Iludaropa. IMupamupa: n-
yrosibHas MUpaMuja, IpaBuibHas U yced€HHast nupaMmuipl. CBoiicTBa péOep u OOKOBBIX I'paHei
NIpaBUJIBHOM nNupamubl. [IpaBuiibHBIE MHOTOTpAaHHHKH: INPAaBHIIbHAs NpHU3Ma M IIpaBUIIbHAs
nupamu/a, MpaBuibHas TpeyrojbHas MUpaMUia U MPaBUIbHBIN TeTpasap, kyO. [IpencraBneHue
O MPAaBWIBHBIX MHOTOI'PAaHHUKAX: OKTa3Jp, JOAEKAdAP U UKOCADIP.

Boruncnenue 3eMeHTOB MHOTOIPaHHUKOB: péOpa, nuaroHaiu, yrisl. [lnomans OoxoBoii
MIOBEPXHOCTH W IIOJIHOM ITOBEPXHOCTH MPSMOM NIPHU3MBI, IUIONIAJb OCHOBAHMI, Teopema o
OOKOBOW MOBEPXHOCTH MpsMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH U MOBEPXHOCTH
[IPaBUJILHOM MUPAMUJIBI, TEOPEMA O ILIOIIAN YCEUEHHOU MUPAMUIBI.

CummeTpusi B NPOCTPAHCTBE. ODJIEMEHTHl CUMMETPUU IPABWIBHBIX MHOTOI'PDAaHHHMKOB.
CummeTpuss B IpPaBUIBHOM MHOTOTPAaHHHKE: CHMMETpHUs Napajuielenunena, CUMMETpUs
[IPaBUJIBHBIX [IPU3M, CHMMETPHUS IIPABUJIBHON NTUPAMUJIBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

ITonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, JUIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAINPABICHHBIE W IPOTHBOINOJIOKHO HANPABICHHBIE BEKTOpPBI. PaBeHCTBO



BEKTOpOB. JleWCTBUSA C BEKTOpaMH: CJIOXKEHHE M BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHO)XCHHME BeKTOopa Ha uwncio. CBoiicTBa cioxkeHHs BeKTopoB. CBolicTBa
YMHOXEHHS BEKTOpa Ha yucio. [loHsaTue komIutaHapHble BEKTOpbI. 1Ipu3HaK KoMIIaHapHOCTH
Tpé€x BekTopoB. [IpaBuio mnapamnenenunena. TeopeMa O pa3IoXKEHUHM BEKTOpa IO TPEM
HEKOMIUIAaHapHbIM ~ BekTopaM. lIpsMoyrosnbHas cucrema KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunarsl BekTopa. CBA3b MeXAy KOOpAMHATAMHU BEKTOpAa W KOOPJAMHATAMH TOYEK. YTOJ
Mexy BekTopamu. CkansipHOE IPOU3BEIEHUE BEKTOPOB.

11 KJIACC

Tesa BpameHus

[TonsiTHs: UMIMHIPUYECKAass TOBEPXHOCTh, KOHWUYECKAas IOBEPXHOCTh, CQepudeckas
MOBEPXHOCTh, OOpasyomme MoBepxHocTed. Tema BpamleHHMs: LWIMHAP, KOHYC, YCCUEHHBIN
KOHYC, chepa, map. Bzaumnoe pacrnonoxeHnne cepbl U IIIOCKOCTH, KacaTelbHas IIOCKOCTh K
cdepe. M300paxkeHue Ten BpalleHus Ha IUIOCKOCTH. Pa3BépTka nuimuHapa u konyca. Cummerpus
ctheps! 1 mapa.

O06béM. OcHoBHblE cBolicTBa 00BEMOB Ted. Teopema 00 00bEME NPSIMOYTOJIBHOIO
napajenenunena U cieactsus u3 He€. OObEM NPSAMOM M HAKIOHHOM NPU3MBI, IMIUHIPA,
nupamuibl 1 KoHyca. O6bEM 1mapa 1 apoBOro CerMeHTa.

KOM6I/IHaHI/II/I TCJI BpallCHUAd W MHOI'OIpaHHUKOB. HpI/ISMa, BIIMCaHHad B NHWJIHUHADP,
onucaHHas okojo mwimHApa. [lepeceyenne cdeprl u mapa ¢ miockocteio. Kacanue mapa u
cdepsl II0CKOCThIO. IIoHATHE MHOTOTrpaHHUKA, OIIMCAHHOTO OKOJIO Cepsl, chephl, BHUCAHHON B
MHOT'OI'PaHHMK WJIM TEJIO BpAILlEHHS.

[Tnomanpr MOBEPXHOCTH LMJIMHIpPA, KOHYycCa, Iuiomans cdepsl u e€ dacteid. [lomobue B
npoctpancTBe. OTHomeHue OOBEMOB, IUIOIIAJEH MOBEPXHOCTEH MOMOOHBIX  uryp.
[TpeoOpa3oBanue nonodusi, romorerus. PemeHue 3amad Ha IUIOCKOCTH C MCIOJIb30BaHHEM
CTEPEOMETPUYECKUX METOJIOB.

HOCTpOGHI/Ie CeUeHn MHOT'OTpaHHUKOB MW TEJI BpallCHUA: CCUYCHHA LUIMHApPA
(mapamienbHO W TMEPIEeHIUKYISIPHO OCH), CEYeHHsS KOHyca (mapajjiesibHble OCHOBAaHHUIO M
IPOXOJAILINE Yepe3 BEepLIMHY), CEYSHMs IIapa, METOAbI MOCTPOEHUS CEUCHMH: METOJ CIEOB,
METO/1 BHYTPEHHETO IPOEKTUPOBAHUS, METO/] IIEPEHOCA CEKYILEH MI0CKOCTH.

BeKkTopbl M KOOPAMHATHI B MPOCTPAHCTBE

BexTops! B npocTtpancTBe. Onepanuu HajJ BEKTOpaMu. BeKTopHOE yMHOXEHHE BEKTOPOB.
CBoiicTBa BeKTOpHOro yMHOXeHMs. lIpsMoyronbHas cucTeMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnoxenue BekTopa no 6asucy. KoopaiuHaTHO-BEKTOPHBIM METON MpH
pEIIeHNH TeOMETPUIECKUX 3a/1a.

JIBHKeHHS B MPOCTPAHCTBE

JBwxkenuss npoctpanctBa. OrtoOpakeHus. J[BukeHus u paseHcTBO ¢uryp. OOmme
CBOWCTBa JABIKEHHH. BHIBI NBUKEHUI: NapasieNIbHBIA MEPEHOC, LEHTpaJbHAs CUMMETpPHS,
3epKajibHasi CHMMETpPHs], TOBOPOT BOKPYT npsiMoil. [IpeoGpazoBanust monodus. Ilpsmas u chepa
Ditnepa.



IIVTAHUPYEMBIE PE3YJIbTATDBI OCBOEHUA YYEBHOI'O KYPCA
«EOMETPUSI» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJIHEIO
OBHIET'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpa:xxnanckoe BoCIMTAHHE:

c()OPMUPOBAHHOCTh TPAKIAHCKOW MMO3UIUU  OOYYArOIIeToCsl KaK AaKTUBHOTO U
OTBETCTBEHHOT'O 4YJIEHA POCCHUMCKOro OOIEeCTBa, MPEJICTABICHUE O MAaTEMaTUYECKUX OCHOBAaX
(GYHKIIMOHUPOBAHUST PA3IMYHBIX CTPYKTYp, SBICHUI, MpOIeayp TIpakJaHCKOro oOuiecTBa
(BBIOOpBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJEHCTBOBATh C COLMAIBHBIMU HWHCTHUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMU U HA3HAUYCHUEM;

2) naTpuoTHYECKOE BOCIMTAHUE:

c(hOpMUPOBAHHOCTh POCCUMCKON TPAKIAHCKON UICHTHYHOCTH, YBAKEHUS K MPOILJIOMY U
HACTOALIEMY POCCHUICKON MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHUKEHHSIM POCCUHUCKHUX
MAaT€MaTUKOB M POCCUHCKON MAaTeMaTUYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTH)KEHUU B
JIPYTUX HayKax, TEXHOJOTUSIX, chepax SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHWE JYXOBHBIX IICHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, STHUECKOTO MOBEICHHUSI, CBI3aHHOTO C MPAKTUUYECKUM IPUMEHEHUEM
JOCTIDKCHUN HAyKH U JCSATEIBHOCTHIO YUYEHOIr0, OCO3HAHHUE JIMYHOTO BKJIAJAa B MOCTPOCHHUE
YCTOHYMBOTO OyIyIIEro;

4) acTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKOE  OTHOLIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ay, pEUIeHWM, pacCyXIeHUuH, BOCIPUUMUYUBOCTh K
MaTE€MaTUYECKUM acleKTaM pa3jMYHbIX BUJIOB UCKYCCTBA;

5) ¢pusuveckoe BocnuTaHue:

c(hOpMUPOBAHHOCTh YMEHHS IPUMEHSATh MaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u 0e3omacHoro o0pa3a >KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0POBBIO (310pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITHN U OTABIXA, pEryispHas (Gusndeckas akTHBHOCTH),
buznyecKoe COBEPIICHCTBOBAHKE MPH 3aHATHUSIX CIIOPTUBHO-03/I0POBUTENBHON I€ATEIbHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPY/y, OCO3HAHHUE IIEHHOCTU TPYIOIIO0US, HHTEPEC K Pa3NUYHBIM chepam
MpOoECCHOHAIBHON JESITEIIbHOCTH, CBSA3aHHBIM C MAaTEMaTHUKOW U €€ MPHUJIOKCHUSIMHU, YMEHUE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccur U pearu3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBIE TUJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4ecKoMy oOOpa3oBaHUIO U
caM00Opa30BaHMIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY yYacCTHIO B PEIICHUU
MPaKTUYECKUX 3a/1a4 MaTEMaTHYECKON HAMPaBJICHHOCTH;

7) 3K0JIOTMYeCKOoe BOCIIUTAHHE:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYpbl, TOHUMaHHE BIHUSHUS COILHUAIBHO-
SKOHOMHYECKUX TIPOIIECCOB HA COCTOSHUE TPHUPOTHOM M COIMAIBHOM Cpejbl, OCO3HAHUE
r100aMbHOTO  XapakTepa  JKOJOTHYECKHMX  MPOOJIeM, OpHWEHTAlWs Ha  NPUMEHECHHE
MaTeMaTHYECKUX 3HAHUN ISl pelIeHHs 3a7ad B 00JacTU OKPYKAIOILIEH Cpelbl, MIaHUPOBaHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUMN JIsl OKPYKAIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pasBUTHSI HayKH W OOILIECTBEHHOW MPAKTHUKH, TOHUMAHME MaTEMaTUYeCKOH HayKH Kak chepsl
YeJI0BEUYECKON JESTEIbHOCTH, 3TANlOB €€ pa3BUTUS U 3HAYUMOCTHU JUIs pa3BUTHS LIMBUIIU3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTUYECKOU KyJIbTYpPOU KaK CPEICTBOM IIO3HAHUS MUPA,
TOTOBHOCTH OCYILECTBIIATH POCKTHYIO M UCCIIEN0BATEIbCKYIO NE€ATEIbHOCTh MHANBHYaIbHO U

B IPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHBbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

Ba3oBble JJornueckue aeiicTBus:

BBISBJISITH U XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKH MATEMAaTUYCCKUX OOBECKTOB,
MOHSTHI, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH ONPEACICHUS TOHATHUH,
YCTaHaBIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(UKALMUA, OCHOBAHUA [UIsI 0000IIeHUs u
CpaBHEHUs, KPUTEPUHU IPOBOJMMOI0 aHAJIN3A;

BOCIIPUHUMATh, (HOPMYJIHpPOBaTH W IMPEOOPA30BBIBATH CYKICHUS: YTBEPAUTEIbHBIC W
OTpUIIATEIIbHBIC, SAMHUYHBIC, YACTHBIC U OOIITUE, YCIIOBHBIC,

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (akTax,
JMaHHBIX, HAOMIONEHUSX U  YTBEPXKICHHUSX, TMpeasaraTb KPUTEPUU Ui BBIABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JiefaTh BBIBOJBI C HMCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JCIYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MPOBOAMTH CAMOCTOSATEIHHO JI0Ka3aTeIbCTBA MAaTEMATUUECKUX YTBEPKACHUU (MIpsIMbIEe U
OT TMPOTHUBHOIO), BBICTPAWBATh APTryMEHTAIMIO, MPUBOIAUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXCHHSI U BHIBOJIBI;

BbIOMpaTh CHoco0 pemieHus YydeOHOW 3afgaud (CpaBHHMBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh Haubollee MOAXOMANIMA C Y4ETOM CAMOCTOSTEIBHO BBIJEIEHHBIX
KpUTEPUEB).

ba3oBble uccienoBare/bCKue A1eCTBUS:

HCIIONIb30BATh BOIPOCHI KaK MCCIIEN0BATENLCKUI MHCTPYMEHT MO3HAHUA, POPMYTUPOBATH
BONPOCH], (UKCHPYIOIIHE MPOTUBOpeUYne, MpobieMy, ycTaHAaBIMBaTh HCKOMOE W JaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE,

MPOBOJIUTh  CAMOCTOSITEJIBHO  CIUITAHUPOBAHHBIA  DKCIIEPUMEHT, HCCJIEIOBAaHHUE IO
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SBJICHHS, IMPOIECCA, BBIIBICHHUIO
3aBUCHUMOCTEN MeXTy 00bEeKTaMu, IBJICHUSIMH, TTPOIIECCAMU;

CaMOCTOSITENNLHO (OPMYITUPOBATH 000OIIEHUS M BBIBOABI MO PE3ylbTaTaM MPOBEAEHHOTO
HaOJIOJICHUS, UCCIIEIOBAHMUS, OLICHUBAThH JIOCTOBEPHOCTH MOJTYYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
00001IeHNI];

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIABUTATh MPEANOIO0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undopmaumeii:

BBISIBIIATH Je(UIIUTHI HHPOPMAIINH, JTAaHHBIX, HEOOXOIUMBIX JIJIST OTBETA HA BOTPOC M IS
pELIeHUs 3aa4H;

BbIOMpaTh HWHGOPMAIMI0O W3 HCTOYHHUKOB  Pa3lUYHBIX THUIOB, AaHAIU3UPOBAThH,
CHCTEMAaTHU3UPOBATh W HWHTEPHPETUPOBATH HMHPOPMAIMIO PA3IHYHBIX BHJIOB U  (Qopm
MIPE/ICTABJICHHS;



CTPYKTYpHPOBaTh  HMH(GOPMAIMIO, MPEACTaBIATH €€ B  pasiuuHbBIX  (opMmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPHUTEPHUSIM.

KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUS

OO0uenne:

BOCIIpUHUMATb H (bOpMYHI/IpOBaTB CYKACHUA B COOTBCTCTBUU C YCIIOBUAMHU U LCIISIMU
oOlIeHusi, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX UM MUCHBMEHHBIX
TEKCTax, JaBaTh IMOSCHEHUS IO XOAY peUIeHHs 3a/Jadyd, KOMMEHTHUPOBATh MOJYyYCHHBIN
pe3yJbTaT;

B XOJIe OOCYXICHHSI 3a/1aBaTh BOIPOCHI MO CYHIECTBY OOCYXIaeMOW TEMBbI, MPOOIEMBI,
pelaeMoil 3aauu, BBICKA3bIBATh WJICH, HAlICJICHHbIE HA MOMCK PELICHHs], COMOCTaBIsATh CBOU
CYXKICHHS C CY)KIEHUSMHU IPYTHX YYaCTHUKOB JMajora, oOHapyXHBaTh pPa3jiHyuue U CXOJCTBO
MO3UINH, B KOPPEKTHOH (hopMe GOpMYITUPOBATH PA3HOTIACHS, CBOM BO3PAKCHHUS;

MNpEACTaBIATL PE3YJIbTAaThl PCHICHHA 3aJadd, SKCIICPUMCHTA, HUCCIICAOBAHUA, IIPOCKTA,
CaMOCTOSITENIbHO BBIOMpAaTh (QopMaT BBICTYIUICHUS C Yy4ETOM 3alad MpPEe3CHTAluu |
0COOCHHOCTEN ayAUTOPHH.

PeryasiTUBHBbIE YHHBepcaabHble yueOHbIe AeiicTBUSA

Camoopranusaunus:

COCTABJIATh IUIAH, aIFOPUTM pPELICHMs 3aJaud, BBIOMpATh CIOCOO peleHHs ¢ y4ETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OpMALIUU.

CaMOKOHTPOJIb, IMOLMOHAIBHBIH HHTEJIEKT:

BJIaJIETh HAaBBIKAMU MTO3HABATEIbHON pedUIeKCHU KaK OCO3HAHUs COBEPLIAEMBIX JIeHCTBUN
U MBICIUTENBHBIX IMPOLIECCOB, HX pe3ydbTaToB, BIAJETh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS IIpOIecca U pe3ysIbTaTa pelIeHrs MaTeMaTHUeCKOH 3aauu;

NPEIBUICTh TPYTHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH INPH PEIICHUH 3a/1a4d, BHOCHUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JTAHHBIX, Hal/IEHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBaTb COOTBETCTBME pe3yibTaTa MLEIHM M  YCIOBHUSIM, OOBSICHATH HPUUYMHBI
JOCTYDKEHUSI WM HEJOCTIDKEHHsI Pe3yJIbTaTOB ESATEIbHOCTH, HAXOIWUTh OIIMOKY, /1aBaTh
OIICHKY PUOOPETEHHOMY OTIBITY.

CoBMecTHasl 1eSITEILHOCTD:

NOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaJIbHON pabOThl IpU
pemeHnr y4eOHBIX 3ajad, MPUHAMATh [EJNb COBMECTHOH JeATENbHOCTH, IUIAHUPOBAThH
OpTaHU3aIMI0 COBMECTHOM palbOTHI, paclpeAcisTh BHIBI pabOT, MTOTOBApUBATHCS, OOCYXIATh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHUS HECKOJIBKUX JIIOACH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboTsl (00CyXIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
HITYpPMBI» W WHBIC), BBHITIOJHATH CBOIO 4YacTh PabOThI W KOOPAWHUPOBATH CBOM NEHCTBUS C
JIPYTUMH 4JIEHAaMH KOMAaHJbI, OIIEHWBATh KAadyeCTBO CBOETO BKJIaJa B OOIIMH TMPOIYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YHaCTHUKAMH B3aUMOJCHCTBUS.

IMPEJIMETHBIE PE3YJIBTATDBI

K xoniy 10 kiacca o0ydaromuiicst HAyIuTCs:



CBOOOJIHO ONIEpUPOBATh OCHOBHBIMU MOHATUAMU CTEPEOMETPUH IIPH PEIICHUH 33134 U
IIPOBEJICHUN MAaTEMaTUUYECKUX PACCYKIECHU;

IPUMEHATh AKCHUOMBl CTEPEOMETPUM M CIEJICTBUS U3 HUX I[pPHU PELICHUU
TFEOMETPUUYECKUX 3aay;

KJIaccu(puIUpoBaTh B3aUMHOE PACIIOIOKEHHE MPSAMBIX B IPOCTPAHCTBE, INIOCKOCTEN B
IIPOCTPAHCTBE, NPSAMBIX U IUIOCKOCTEHN B IPOCTPAHCTBE;

CBOOOJHO ONEPUPOBATh MOHSATHSIMH, CBSI3aHHBIMU C YIJIaMH B MPOCTPAHCTBE: MEXIY
IPSIMBIMU B IIPOCTPAHCTBE, MEKY IIPSIMOU U INIOCKOCTBIO;

CBOOOJIHO ONEPUPOBATH MOHATHIMMU, CBSI3aHHBIMH C MHOI'OI'paHHUKAMU;

CBOOOJHO pAacCMO3HAaBaTh OCHOBHBIC BHIbl MHOTOTPAaHHHMKOB (TIpH3Ma, HUpPaMU/A,
NPSMOYTOJIBHBIN Mapajuienenunesn, Kyo);

KJaccu(puIUpoBaTh MHOIOI'PAaHHUKH, BEIOMpPAs OCHOBAHUS AJIS KIacCU(PUKALNH;
CBOOOJIHO ONEpPUPOBATh IOHITHUAMH, CBSI3aHHBIMM C CEYEHHEM MHOTOTPAHHUKOB
IJIOCKOCTBIO;

BBINOJIHATH apajuieIbHOE, IEHTPAJIbHOE U OPTOrOHAIBHOE IPOEKTUPOBAHNUE (PUTYp Ha
IUIOCKOCTb, BBIOJHSATH N300paXkeHUst (GUTYp Ha MIOCKOCTH;

CTPOUTH CEYEHUS MHOI'OI'PAHHHKOB Pa3IMYHBIMU METO/aMH, BBIIOJHATH (BHIHOCHBIE)
IUIOCKHE YEPTEXKH M3 PHCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHU3Y;

BBIYUCIIATh IUIOIIAJM TIOBEPXHOCTEH MHOTOIpaHHMKOB (IIpU3Ma, IUPaMUIA),
reOMETPUUECKUX TeJl ¢ IPUMEHEHUEM (HopMy;

CBOOOZHO ONEpUpOBaTh MOHATHUAMU: CHUMMETPUS B IPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U IUIOCKOCTh CHMMETPUU (UTYPBI;

CBOOOJIHO ONEPUPOBATh MOHATUSAMH, COOTBETCTBYIOLIMMH BEKTOpPaM M KOOpAWHATaM B
IIPOCTPAHCTBE;

BBITOJHATH IEHCTBUS HaJl BEKTOPaMH;

pemath 3aJayd Ha JI0Ka3aTeIbCTBO MATEMaTHYECKMX OTHOLICHHM M HaxOKICHHE
FEOMETPUUYECKUX  BEIMYMH, TIPUMEHS H3BECTHBIE METOABl IIPU  PELICHUHU
MaTEMaTUYECKUX 3aa4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS CIOXHOCTH;

INPUMEHSTH MIPOCTEHIINE TPOrPaMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3aj1ay;

U3BJICKATh, npeoOpa3oBbIBATH u UHTEPIPETUPOBATH UH(pOPMALINIO 0
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (HUrypax, IMPEICTABICHHYI0 Ha 4YepTexax Hu
PUCYHKaX;

OPUMEHSATh IIOJyYeHHbIE 3HAHUS Ha TMPAKTUKE: CpaBHUBAThb M aHAJIU3UPOBATh
pEalIbHbIE CUTYallUH, NMPUMEHATh U3YYEHHBIE MOHATHS B IPOLIECCE MOUCKA PELICHUS
MaTeMaTHYecKu cHOpMyTUPOBAHHON MPOOIEMbI, MOJETUPOBATh PEAlbHbIE CUTYalluu
Ha $S3bIKE TEOMETPUH, MCCIEA0BaTh IOCTPOCHHBIE MOJEIN C HCIOJIb30BaHUEM
FeOMETPUUECKUX TOHATHI W TeopeM, ammapara aireOpbl, pemiath NpaKTHYeCKue
3a/1a4M, CBA3aHHbIE C HAXOKIEHUEM I€OMETPUUECKUX BEIUYNH;

UMETh TPEJICTaBIEHUs] 00 OCHOBHBIX JTalax pa3BUTUS T'€OMETPHM KaK COCTaBHOM
yacTu (pyHAaMEHTa Pa3BUTHUS TEXHOJIOTUH.

K xoniy 11 kiaacca o0ydaromuiicst HAyIuTCs:

CBOOOJHO OTEPUPOBATH MOHATHIMHU, CBSI3AaHHBIMU C IWIHHIPHUYECKON, KOHHYECKON U
cheprueckoil MOBEPXHOCTIMU, OOBSICHITH CITIOCOOBI TTOTyUEHUST;



OTIEPHPOBATH TIOHATHIMHU, CBSI3aHHBIMH C TEJIAMH BpAIECHHs: WIHHIPOM, KOHYCOM,
cdepoii u mapowm;

pacro3HaBaTh Teja BpameHus (WIHHIP, KOHYC, cdhepa U map) U 0OBACHATH CIIOCOOBI
TIOJTYYCHUS TEJl BPAICHUS;

KJIaccu(UIUPOBATh B3aUMHOE PACIIOIOXKEHHUE CPEePhI U TUIOCKOCTH;

BBIUMCIIATh BEJIMYUHBI DJIEMEHTOB MHOTOTPAaHHUKOB W TENl BpalleHUs, O0BEMBI U
TUTONIA/IA TTOBEPXHOCTEH MHOTOTPAHHHUKOB M TEJ BPAIICHHS, T€OMETPHUYCCKUX TEN C
npUMEHEHHEM (POPMYIL;

CBOOOJTHO OTIEPUPOBATH MOHITUSMH, CBSI3aHHBIMH C KOMOMHAIIUSIMH TEJ BpAIICHUS U
MHOTOTPaHHUKOB: MHOTOTPAaHHUK, BIHCAHHBIN B cpepy M OMUCAHHBINA OKOJIO chepsl,
cdepa, BMcaHHAasi B MHOTOTPAHHUK HJTU TEJIO BPAIICHHUS,

BBIYUCIISITH COOTHOIICHHSI MEXKITY IUIOMIAIMK ITOBEPXHOCTEH U 00bEMaMU IOT0OHBIX
TEI;

n300paxarh HW3ydaeMble (DUTYpBI, BBIOJHATH (BBIHOCHBIC) IUIOCKHE YEPTEKU H3
PUCYHKOB TIPOCTBIX OOBEMHBIX (DUTYp: BUJI CBEPXY, COOKY, CHH3Y, CTPOHUTH CEUYCHHUS
TEJ BpPAICHHS,

U3BJIEKATb, UHTEPIPETUPOBATH u peoOpa3oBbIBATH nH(bOpMaLIHIO 0
IPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (HUrypax, IMPEACTABICHHYI0 Ha 4YepTekax u
PUCYHKaX;

CBOOOJIHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATH ONIEPALMK HaJl BEKTOpaMH;

3a/1aBaTh IUIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CHCTEME KOOpMHAT;

pelmarb TeOMETPUYECKHE 3aJaud Ha BBIUMCICHHE YIJIOB MEXIy NpSIMbBIMU U
IUIOCKOCTSIMHU, BBIYHMCICHUE DPACCTOSSHUM OT TOYKM [JO IUIOCKOCTH, B II€JIOM, Ha
IIPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METOAA [P PELICHUH;

CBOOOJHO OIEpPUPOBaTh IMOHATUSIMHU, CBSI3aHHBIMU C JBUKEHHEM B IIPOCTPAaHCTBE,
3HATh CBOICTBA IBHMKCHH;

BBIMOJIHATh M300pa)K€HUsT MHOTOIPAaHHMKOB M Te€J BpallleHUs MpH MapajuleIbHOM
IIEPEHOCE, LIEHTPAIIbHON CUMMETPHUH, 3€pKaIbHON CUMMETPHUHU, IIPH IIOBOPOTE BOKPYT
npsIMOM, IpeoOpazoBaHus o100u;

CTPOUTh CEUYEHHUS MHOTOIPDAaHHUKOB U Tl BpaUICHUsS: CEYEHMs IMIMHIpPA
(mapasuienbHO U NEPIEHIUKYIAPHO OCH), CEYeHUs KOHYyca (MapajljiesbHble OCHOBAaHHIO
U TIPOXO/JIAIIINE Yepe3 BEPIINHY), CEUEeHUS 11apa;

UCIIOJIb30BaTh METObl TMOCTPOEHUS CEUEHUMH: METOJ CIEeI0B, METOJl BHYTPEHHETO
IIPOEKTUPOBAHUS, METO]] IEPEHOCA CEKYIIEeH MII0CKOCTH;

JIOKa3bIBaTh NT€OMETPUYECKHUE YTBEPKICHMUS;

OPUMEHATh TeOMETpHuYeckue (aKThl IS pelIeHHs CTepEeOMETPUYECKHX 3ajad,
IpEeJIoJIaraoliuX HECKOJIbKO LIaroB peleHus], €clii yCIOBUS MIPUMEHEHHUS 3a/laHbl B
SIBHOW W HESIBHOU (opMme;

pelmaTre 3aJa4d Ha JI0Ka3aTelIbCTBO MAaTEMaTHYECKMX OTHOLIEHUM M HaXOKICHHE
TEOMETPUUECKUX BEJINYUH;

MPUMEHSTh POTPaMMHbIE CPEJICTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHbIE CUCTEMBI PU
pEIIeHNU CTEPEOMETPUUECKHX 3a/1aY;

IPUMEHATH IIOJIy4EHHBIE 3HAHUS HA INPAKTUKE: CpPaBHUBATh, AHAIU3UPOBaTh U
OLICHMBATh peajbHbIE CUTYyallUH, IPUMEHATh U3yUYEHHBIE MIOHATHUS, TEOPEMBI, CBOWCTBA
B IIpollecce IOMCKA pEeLIeHUsT MaTeMaTH4ecKu COOPMYIUPOBAHHOM MPOOIEMBI,



MOJIEJIMPOBAaTh PealbHbIE CUTYyallMd HA S3BIKE TCOMETPHH, UCCIIEN0BATh TIOCTPOCHHbIE
MOJIENIM C MCMOJIb30BAHUEM T'€OMETPUUYECKHX MOHATUH U TEOpeM, amrmapara aiareopsl,
pelaTh NPaKTUYECKHUE 3aJa4l, CBA3aHHbIE C HAXOKACHUEM F€OMETPUUECKUX BEIUYNH;
UMETh MPEJCTaBIEHUs] 00 OCHOBHBIX J3Talax Ppa3BUTUS TI'€OMETPUM KaK COCTaBHOM
yacTu (pyHAAMEHTa pa3BUTHsI TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanyectBo yacos DJIeKTPOHHbIE
Ne HanMeHoBaHue pa3jaeioB U TeM (uudposbie)
n/n NporpaMMbl Bcero Konrpoabusie  IMpakrueckue o0pa3oBaTte/IbHbIE
padoTsI padoThI pecypeni
1 Bgenenue B crepeoMeTpuio 23 1
5 B3auMHO€e pacrosoKeHue NpsIMbIX B 6 1
IPOCTPAHCTBE
3 ITapannensHOCTb NPSAMBIX U INIOCKOCTEN B 3
MIPOCTPAHCTBE
4 [leprnieHUKYISAPHOCTH MPAMBIX U o5
IJIOCKOCTEW B MPOCTPAHCTBE
VTIIIBl B pacCTOSIHUA 16
MHororpaHHUKH 7
BexTops! B mpocTpaHcTBE 12
8 HOBToPeHI/Ie, 000011IeHNE ¥ CHCTEMATH3AIIHS 5 ’
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3aesioB U TeM (uudposbie)
Ne n/n Kontpoasnsie  IlpakTuueckue
NMpOrpamMMmsl Bcero o0pa3oBaTeJibHbIE
padoTsI padoThI pecypebi
1 AHaTuTHYECKas TEOMETPHS 15 1
9 [loBTOpeHwme, 0606merVIe u 15 1
CUCTEeMAaTH3alns 3HAHUH
3 O0BéM MHOTOTpaHHUKA 17
4 Temna Bpamenus 24
5 [Inommany moBepXHOCTH U 0OBbEMBI 9 1
KPYTJIBIX TEI
6 JBrxenus 5 1
7 [ToBTOpEHwE, o6061ueH1:1e u 17 5
CUCTEeMAaTH3alns 3HAHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8 0







IHOYPOYHOE IINTAHUPOBAHHME
10 KJIACC

Ne
n/n

Tema ypoka

KoangecTBo yacoB

Bcero

KonTpoabubie
padoTsI

IIpakTu4eckue
padoThI

Jdara
U3yYeHUs

DJ1eKTPOHHBIE
nudposbie
o0pa3oBaTe/ibHbIE

pecypcbl

OcHoBHbIE MTpaBHiIa N300paKCHUS HA
PHUCYHKE TUIOCKOCTH, TAPAILICITBHBIX MPSIMBIX
(0Tpe3KoB), CepeUHBI OTPE3Ka

IlonsiTHA CTEpEOMETPHUM: TOUKA, IIpsIMas,
IUIOCKOCTB, TPOCTPaHCTBO. OCHOBHBIE
NpaBuiIa N300paKEeHUS] Ha PUCYHKE
IIJIOCKOCTH, MapaJuICJIbHBIX IIPAMBIX
(0Tpe3KkoB), CepeHBI OTpe3Ka
[MonsTus: nepecekaromuecs MIOCKOCTH,
HepeCceKaroNecs mpsmast ¥ INI0CKOCTh;
HOJIYTIPOCTPAHCTBO

[onsaTus: nepecekaromnecs MIOCKOCTH,
nepeceKaronecs npsmast U mIoCKOCTh;
HOJIYIIPOCTPAHCTBO

MHororpaHHUKH, H300paKeHHE MPOCTEHIITNX
NPOCTPAHCTBEHHBIX PHTYD,
HECYIIECTBYIOIINX 00BEKTOB
MHororpaHHUKH, H300paykeHUe MPOCTEHIINX
MIPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIONINX 00BEKTOB

AKCHOMBI CTEPEOMETPHH U TIEPBBIE
CIIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBbIE
CIEACTBUS U3 HUX




AKCHOMBI CTEPEOMETPHH U MIEPBEIE
cienctBus u3 HuX. CrocoObl 3a1aHus
HPSIMBIX U TUNIOCKOCTEH B IMIPOCTPAHCTBE.
O0603HaueHHS TPSMBIX U THIOCKOCTEH

10

11

UzobpaskeHne ceueHni mUpaMubl, Kyda u
IPU3MBI, KOTOPBIE MPOXOAAT Yepe3 ux peopa.
UzobpakeHne nepecedeHust moaydeHHBIX
IJIOCKOCTEN. PackpanimBanue NOCTPOEHHBIX
CCUEHHH Pa3HBIMHU LIBETAMH

N3obpaxenne ceueHni MpaMuIbl, Kyoa u
MPU3MBI, KOTOpPBIE POXOAAT Uepe3 ux péopa.
U3o0pakeHne nepecedeHust MoayIeHHBIX
IJIOCKOCTEN. PackpanmmBanue NOCTPOCHHBIX
CEUEHUM pa3HbIMU LIBETAMU

12

13

N300paxkeHne cedeHuii mupaMuibl, Kyoa u
NPU3MBI, KOTOPBIE MPOXOAAT Yepe3 ux peéopa.
N3o6paskeHne mnepecevdeHus MoTyIeHHBIX
IJIOCKOCTEN. PackpanimBanue nNOCTPOEHHBIX
CCUEHHH Pa3HbIMHU LIBETAMH

N3o0paxenne ceueHn THpaMUIbl, Kyoa U
MIPU3MEI, KOTOPBIE TTPOXOJIAT Yepe3 ux peéopa.
N3o0paxenne nepecedeHns oTyIeHHBIX
IJI0CcKOCTe!. PackpamBanue NoCTPOSHHBIX
CEUEHUM pa3HbIMU IIBETAMU

14

Mertoz cnefoB ISl TOCTPOCHUS CEUSHUH

15

16

MeTop ciiefioB /ISl MOCTPOCHUS CEYSHUH.
CBolicTBa nepeceveHuil NpsIMBbIX U
IUIOCKOCTEN

MeTop ciiefioB /ISl MOCTPOCHUS CEYSHUH.
CBoiicTBa mepecedeHuil MpsIMbIX U
IIOCKOCTEN




17

ITocTpoeHue ceuenuii B nmupamu/ie, Kyoe 1mo
TpéM Toukam Ha péopax. CoznaHue
BBIHOCHBIX YEPTEXKEH U 3aITiCh IIaroB
MOCTPOCHUS

18

ITocTpoeHue ceuenuii B nmupamue, Kyoe 1mo
TpéM TOoukaM Ha p&bpax. Co3manme
BBIHOCHBIX YEPTEKEH U 3aIUCh I1aroB
MOCTPOCHUS

19

IMocTpoeHue ceueHMit B upaMu/e, Kyoe mo
TpéM Toukam Ha pé€opax. Co3nanne
BBIHOCHBIX YepTeXeil U 3aluCh 11aroB
MIOCTPOEHUS

20

21

ITocTpoenue cedenuii B nmupamue, Kyoe 1mo
TpéM Toukam Ha pé€opax. Co3nanne
BBIHOCHBIX qepTexcef/'I U 3aIlMCh I1aroB
MOCTPOCHUS

[loBTopenue wiannmerpuu: Teopema o
MPOMOPIUOHAILHBIX OTpe3kax. [Tomobue
TPEYroJbHUKOB

22

[ToBTOpeHue mianumerpuu: Teopema
Memnemnas. PacdeTsl B ce4eHUSX HA BBIHOCHBIX
yepTexax. McTopus pasBuTus IIIaHUMETPUN
U CTEPEOMETPUU

23

24

25

KonTponsHas padora "AKCHOMBI
p p
crepeomerpuu. CeueHus"

B3aumHoe pacnonokeHue NpsiMbIX B
npocTtpancTBe. CKpeuIBaromuecs npsMble.
[Ipu3Haky CKpeMBaOIIMUXCS MPSAMBIX.
ITapamienpHble NpsSMbIE B IPOCTPAHCTBE

Teopema o CyllleCTBOBAaHUU U
€JIMHCTBEHHOCTH MPSAMOM MapasiebHON




JTAHHOM MPAMOM, IPOXOIAIICH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeXkKAIIeH Ha JaHHOU
npsMoi. JleMMa o nepeceueHun
napaieIbHBIX OPSIMBIX MIOCKOCTHIO

26

27

ITapamiensHOCTB Tpex NpsMbIX. TeopeMa o
TpEX MapaIeNbHbIX NpAMBIX. TeopeMa o
CKPELIUBAOIIUXCS IPSIMBIX

[apannensHoe npoexkTupoBanue. OCHOBHbIE
CBOMCTBA NapaJUIENbHOIO IPOEKTUPOBAHMUS.
N3obpaxenne pa3HbIX Guryp B
NapaJyIeNbHON MTPOEKIUU

28

29

30

IleHnTpasbHas mpoeKLus. YToil ¢
COHANPABICHHBIMH CTOPOHAMU. YTOJI MEKAY
IPSAMBIMU

3aJaun Ha JOKA3aTeILCTBO U UCCIIEI0BaHNE,
CBSI3aHHBIC C PACIIOJIOKEHHUEM TMPSIMBIX B
MPOCTPAHCTBE

[onsATHs: MapaIeNbHOCTh NPIMOH U
TUIOCKOCTH B TIpocTpaHcTe. [IpusHak
napajyieIbHOCTH IPSMON U INIOCKOCTH.
CBolicTBa MapajIeIbHOCTH IPSMON 1
IUIOCKOCTH

31

I'eomeTpuyeckue 3a1a4v HAa BEIYUCIEHUE U
JI0Ka3aTeNbCTBO, CBA3aHHBIE C
MapauIeIbHOCTBIO IPSAMBIX U IMIJIOCKOCTEN B
MIPOCTPAHCTBE

32

ITocTpoeHue cedeHus, MPOXOISIIETo Yepe3
JIAHHYIO IPSIMYIO Ha YepTexe U
napajuiesibHOTO APYroi npsimoii. Pacuér
OTHOIIEHUM

33

[TapaniensHas TPOEKIHSI, IPUMEHEHHUE IS




34

MOCTPOCHUS CeUeHU Ky0a u
napauenenunena. CBolcTBa
napasulesenueaa u Ipu3Mbl

TTapannensHble miockocTy. [IpuzHaku
MapaieIbHOCTU ABYX IUIOCKOCTEH

35

TeopeMa o0 napajuieIbHOCTU U
€MHCTBEHHOCTH IJIOCKOCTH, TPOXOASIIEH
yepe3 TOUKY, HE MPUHAICKALTYI0 JaHHOU
IJIOCKOCTHU U CIEJCTBUS U3 HEE

36

CBoiicTBa MapaenbHbIX MIOCKOCTEH: 0
NapayieIbHOCTH NPSMBIX NIEPECeUeHUs IpU
IIEPECEUYCHUH JBYX MapalICIbHBIX
IJIOCKOCTEN TpeThei

37

38

CBoiicTBa MapajuIeNbHBIX IIOCKOCTEH: 00
OTpe3Kax HapauIeIbHbIX MPSIMBIX,
3AKIHOYEHHBIX MEXy MapauIeIbHBIMU
TUIOCKOCTSIMHU; O TIEPECEUCHUH MIPSIMOIL C
ABYM: MapauICJIbHBIMU IIJIOCKOCTAMMA

[MoeTopenue: Teopema [Tudaropa Ha
IIOCKOCTH

39

40

IToBTOpEHUE: TPUTOHOMETPUS
MPSIMOYTOJIEHOTO TPEYTOJIbHUKA
CpoiicTBa Ky0a 1 IpsIMOYTOJIBHOTO
napajeenumnesa

41

BoruuciieHre JUIMH OTPE3KOB B KyOe H
IPSMOYTOJILHOM TMapaJuIe/euie e

42

IlepnieHAUKYISIPHOCTD PSIMOM U TUIOCKOCTH.
IIpu3nak neprneHANKYIAPHOCTH MIPSIMOM U
IUIOCKOCTH

43

TlepnieHAMKYASIPHOCTH MIPSAMOM U TIJIOCKOCTH.
IIpu3Hak neprneHIuKyIIPHOCTH IPSIMON U




IIJIOCKOCTHU

Teopema o CyllecTBOBaHUHU U
€IUHCTBEHHOCTH MPSMOH, MPOXOSIICH

44 4yepe3 TOUKY IMPOCTPaHCTBA U
MIEPIICHINKYJISIPHOHN K TUIOCKOCTH

45 [TnockocT 1 NepIEHANKYIISIPHBIC UM
MIPSMbIC B MHOTOTpaHHUKAX

46 [InockocTH 1 epreHANKYISIPHBIE UM
MpsIMbIE B MHOTOTPaHHHUKaX

47 Ilepnennukynsp u HakinonHas. [Toctpoenue
MIEPIICHIUKYJIAPA U3 TOUKH Ha MPAMYIO

48 [Nepnenaukynsap u HakinoHHas. [TocTpoenue
MIEPIICHANKYJIISIpa U3 TOUYKH Ha TPSAMYIO

49 Teopema o TpE€x nmepreHAUKYIsIpax (psMast
1 oOpaTHas)

50 Teopema o Tpéx mepneHANKYIIpax (mpsmas
1 oOparTHas)

51 Yroa Mexay CKpeuuBaroIIUMUCS TPSIMBIMH

59 [Nouck nepreHIUKYIISIPHBIX MPSIMBIX C
TTOMOIIBIO TIEPIICHIUKYIISIPHBIX IJIOCKOCTEH

53 OpToroHajibHOE IPOEKTUPOBAHUE
[locTpoenue ceuenuit Kyoa, IpU3MBI,

54 MPaBUILHOW NUPAMUJIbI C TIOMOILIBIO
OPTOTOHAJILHOM MTPOEKIIUU
ITocTpoenue ceuenuii Ky0Oa, MPU3MBIL,

55 MIPABIIILHOM MTUPAMHU/IBI C TIOMOIIBIO
OPTOTOHAJILHOM MTPOEKIIUU
CuMMeTpHs B TPOCTPAHCTBE OTHOCUTEIILHO

56 wiockocth. [lnockoctu cummerpuii B

MHOT'OI'paHHUKAax




57

IIpu3nak neprneHANKYIIPHOCTH IPSIMOM U
TUIOCKOCTH KaK CJIEICTBUE CUMMETPUH

58

59

IIpaBunbHbBIE MHOTOTpaHHUKH. Pacuér
pacCTOSIHUI OT TOYKH JI0 TIOCKOCTH

IIpaBuibHbIE MHOTOTpaHHUKHU. Pacuér
paccTosSHUM OT TOUKH JI0 TIOCKOCTH

60

61

CriocoObl OIyCTUTH MEPIECHIUKYIISPHI:
CUMMETpPHS, CIIBUT TOYKH IO MapaJuIeIbHON
npsIMOit

CrBur 1o HenapauieIbHON NPsSMOH,
U3MEHEHHUE PACCTOSIHUI

62

63

64

Kontponbhas pabora "B3anmuoe
PACHOJIOKEHUE MIPSMBIX M TUIOCKOCTEH B
pocTpaHcTBe"

IloBTOpEeHuE: yroa Mexay IpsIMbIMH Ha
TUIOCKOCTH, TPUTOHOMETPHS B TPOU3BOJIILHOM
TPEYTOJIbHHUKE, TEOPEMA KOCHHYCOB
IToBTOpEHME: yrom Mex Ty
CKPEIIMBAIOIUMHUCS MPSIMBIMHU B
MIPOCTPAHCTBE

65

66

I'eomeTpuyeckne MeTO b BEIYMCICHUS yIiia
MEXIY IPSMBIMH B MHOTOIPaHHUKAX
JByrpanssIii yrosu. CBONCTBO JIMHEHHBIX
YTJIOB JBYTPAHHOTO yTiia

67

68

[lepnennukynsapHsie wockocTu. CBOWCTBA
B3aMMHO MEPIEHINKYJISAPHBIX MIOCKOCTEN

[Ipu3Hak neprneHauKyIIPHOCTH INIOCKOCTEN;
TeopeMa O IPSIMOU IepeECEeUeHUs IBYyX
IJIOCKOCTEN NMEPIEHANKYIIIPHBIX TPEThEH
IIJIOCKOCTH




69

70

[IpsiMoyronbHBIN Mapauienenunen; Kyo;
M3MEpEHHUs, CBOMCTBA MIPSIMOYTOJIBHOTO
napajenenunena

Teopema o muaroHany IpAMOYTOIHHOTO
napajieienuneia u CIeICTBUE U3 HeE

71

72

73

74

CTepCOMeTpI/I‘IeCKI/IG U MPUKIIAAHBIC 3a1a4Hu,
CBsI3aHHBIC CO B3AMMHBIM PACIIOJIOXKCHUEM
MPAMBIX U IIJIIOCKOCTHU

[loBTOpEeHHeE: CKpEIMBAIOIINECS MPSIMBIE,
napajuiedbHbIe TNIOCKOCTH B CTaHAAPTHBIX
MHOTOI'PaHHUKAX

ITapa napamienbHbIX IIIOCKOCTEH Ha
CKpCHIMBAIOIINXCA MTPAMBIX, PACCTOAHUC
MEKAY CKpCIIMBaOIMUMUCA TIPAMBIMU B
MPOCTBIX CUTYALHIX

Paccrostare OT TOYKHM 0 TTOCKOCTH,
paccTosHUE OT MPSAMOI J0 TUIOCKOCTH

75

76

Beluncnenye pacCTOSIHUM MEXy
CKPEIIMBAIOIIUMHUCS NMPSIMBIMHU C TIOMOIIBIO
MEPNEHIUKYIIIPHON TIIOCKOCTH

TpéxrpaHHbIii yroJ, HepaBeHCTBA JUIs
TpexrpaHHbIX yrioB. Teopema [lugaropa,
TEOpEMbI KOCHHYCOB M CHHYCOB JIJISI
TPEXTPAHHOTO yIJIa

77

DJieMeHThI C(hepruiIecKoii TeOMETPHH:
TeoJIe3NIeCKIe JMHAN Ha 3emiie

78

KonTponbHas pabota "Yriibl u paccTosiHuS"

79

80

Cucremaru3anus 3HaHUH "MHOTOTpaHHUK U
€ro 3JIeMEHTHI"

IInpamuna. Buael nupamun. [IpaBunbHas
nupamuja




HpI/I3Ma. HpﬂMaS[ 1 HAaKJIOHHAasA MPU3MBIL.

81 1
[IpaBuibHas npu3zma

82 [psiMoii mapanenenumesn, NpsIMOYTroNbHBIN 1
napajuiesyienuIies], Kyo

83 Brinykibie MHOrorpanHuku. Teopema 1
Ditnepa
Brinykisle MHOTOTpaHHHKA. Teopema

84 Oiinepa. [IpaBuibHBIE U TOMYTIPABUIIEHBIE 1
MHOTOTPaHHUKHI

85 KonTponpras padora "MHororpanHuKH" 1

86 [TonsiTne BeKTOpa Ha MIIOCKOCTH U B 1
MPOCTPAHCTBE

87 CymMMa BEKTOPOB 1

88 Pa3zHocTh BekTOpOB 1

89 [IpaBwiio mapanienenurena 1

90 YMHOXEHHE BEKTOpa Ha YHCII0 1

91 PaznoxxeHnune BekTopa 1mo 06asucy Tpéx 1
BEKTOPOB, HE JISKAIMX B OJJHOH INIOCKOCTH

92 CxassipHOE IPOU3BEACHHE 1

93 Brraunciienue yriia Mexay BEKTOpaMu B 1
HPOCTPAHCTBE

94 IIpocreiimue 3agaun ¢ BEKTOpaMH 1

95 IIpocreiimue 3agaun ¢ BEKTOpaMH 1

96 IIpocreiimue 3agaun ¢ BEKTOpaMH 1

97 IIpocreiimue 3agaun ¢ BEKTOpaMH 1

98 O00011IeHNE ¥ cUCTEMATH3ALU 3HAHWI 1

99 O00011IeHNE ¥ cUCTEMATH3ALUS 3HAHUI 1

100 Utorosast KOHTposbHAsA paboTa 1

101 Utorosast KOHTponbHAA paboTa 1




102 O00011IeHNE ¥ cUCTEMATH3aLUs 3HAHUI 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



11 KJIACC

KoanyectBo yacos DJIeKTPOHHbIE
Ne Hara nugposbie
Tema ypoka Kontpoabusie  IlpakTuyeckue
n/n Bcero u3yueHuss  o0pa3oBaTesIbHbIE
padoTsI padoTsI
pecypcsl
1 [ToBTOopenne TeMb! "KoopauHaTel BEKTOpa Ha 1
IJIOCKOCTH U B TIPOCTPaHCTBE"
5 [ToBTOpenue TeMsl "CxansipHoe 1
MIpOM3BEIeHNE BEKTOPOB"
3 [ToBTOpenue Temsl "Boruncnenue yria 1
MEKy BEKTOpaMHU B MPOCTpaHCTBE"
4 [ToBTOpeHue TeMbl "YpaBHEHUE OPSIMOH, 1
MIPOXOJISIICH Yepe3 ABe TOUKHU"
5 YpaBHEHHE TUIOCKOCTH, HOPMaJlb, YpaBHEHHE 1
IJIOCKOCTH B OTpe3Kax
6 YpaBHEHHE TUIOCKOCTH, HOPMaJlb, YpaBHEHNE 1
IUIOCKOCTH B OTpE3Kax
7 BexTopHoe nponsBeneHne 1
8 JIunelinble HEpaBeHCTBA, TUHEITHOE 1
MpOrpaMMHUpPOBaHHUE
9 JInHeliHble HEpaBEHCTBA, IMHEIHOE 1
MpOTrpaMMHUPOBaHHE
10 AHaTUTHYIECKHE METOJIBI pacdéTa yriia 1
MEXy IPSMBIMH B MHOT'OIPaHHUKAX
1 AHanuTHYECKHE METO/IBI pacdyéra yria 1
MEX]y TUIOCKOCTSIMH B MHOTOT'PaHHUKAX
12 DopMyIia pacCTOSIHUSL OT TOYKH 110 1
IUIOCKOCTH B KOOPAMHATaX
13 Haxoxnenue paccTossHuil OT TOUKH 10 1




IJIOCKOCTH B KyOe

Haxoxnenue paccTosHui OT TOUKH 10

14 TUIOCKOCTH B IPABUJILHON MHpaMue

15 Kontponbnas pabota "AHanmuTHyeckas
reomeTpus"

16 CeueHnst MHOTOTPAaHHUKOB: CTaH/IAPTHBIE
MHOTOTpPaHHUKU

17 CeueHurss MHOTOTPAaHHUKOB: METO/T CJICIIOB
Ceuenus MHOI'OIrpaHHUKOB: CTaHAApPTHBIC

18 IJIOCKOCTH, TIEPECEUYCHHUS PSIMBIX U
IJIOCKOCTEH

19 [NapannensHbIe TPSMBIE U TUIOCKOCTH:
napaienbHble CeYeHUsI

20 [TapamienbHble IPSAMBIE U IIJIOCKOCTH:
pacdéT OTHOMIEHUIA

21 [NapannenbHbIe TPSMBIE U TIOCKOCTH: YTITBI
MEXTy CKPEIIUBAIOIINMUCS TPSIMBIMH
[leprieHquKyApHBIE IPSMBIC U TUTOCKOCTH:

29 CTaHIapTHBIE Naphl EPICHAUKYIIIPHBIX
IJIOCKOCTEH W MPSMBIX, CAMMETPUN
MHOI'OIr'paHHUKOB

93 [IepnenaukyIsipHbIE NPSMBIE U IUNIOCKOCTH:
TeopeEMa O TpeX MEPHEHIUKYIISIpax

24 [IepnenauKyIsipHbIE NPSMBIE U IUNIOCKOCTH:
BBIYUCIICHUS JJIUH B MHOTOTPaHHUKaX
[loBTOpeHue: mIoma M MHOTOYTOJILHUKOB,

25 dhopMyITBI TS TTOIA e, COOOpaKeHUS
nogoous

26 [loBTOpeHue: mIoma M MHOTOYTOJILHUKOB,

(dbopMynbl 11 TTomanei, cooopaxeHus




27

28

nogo0us

[ToBTOpEHME: TIIOIIA U MHOTOYTOJLHUKOB,
(hopMyITBI TS TUTOIIA/ICH, COOOpaKCHUS
momoous

Ilnomaau ceyeHUit MHOTOTPAHHUKOB:
IJIOIaIM IOBEPXHOCTEH, pa3pe3aHusl Ha
9acTH, COOOpaKEHUS TI0T00MSI

29

[Inomany ceyeHnii MHOrOrpaHHUKOB:
IUIOINAAN OBEPXHOCTEH, pa3pe3aHust Ha
4acTH, COOOpaKEeHUs TOJ00MS

30

31

32

Konrtponbnas pabora "[loBropenue:

MHOTOIPaHHUKH, CEYECHUS MHOTOIPaHHUKOB"
O6béM Tena. OOBEM MPSMOYTOIEHOTO
napaienenumena

3amaun 00 yIBOSHUM Ky0a, 0 KBapaType
Ky0a; O TPUCEKIIUH yriia

33

CrepeomeTprdeckue 3a/1a4u, CBI3aHHBIE C
00BEMOM IPSMOYTOIILHOTO
napajuiesienuneaa

34

35

36

ITpuknagHble 3a1a4u, CBSI3aHHBIE C
BBIYUCIICHHEM 00BEMA MPSIMOYTOJIEHOTO
napajuleIenunena

OOBEM PSIMOI TPU3MBI
CrepeoMeTprudecKHe 3a/1a41, CBI3aHHBIE C
BBIYHCICHHEM 00BEMOB TIPAMOIT TPU3MBI

37

38

[puknannbie 3a1a4u, CBsI3aHHBIE C 00BEMOM
MPSIMOM TIPU3MBI

Brruucnenne 00bEMOB TeI C TOMOIIBIO
ornpenenéHHoro naterpana. Oobpém
HaKJIOHHOM IPU3MBbI




Brluncienye 00bEMOB TEJ C IIOMOIIBIO

39 ornpenenéHHoro naterpana. OobpémM
MUPaAMHIBI

40 dopmyrna 06béMa mupamuabl. OTHOIIEHE
00BEMOB MTUPaMUJL C OOIIIMM YTIIOM

A1 dopmyna 06béma mupamupl. OTHOLICHHE
00BEMOB TTUPAMU]] ¢ OOIIIM yTIIOM

42 CrepeoMeTpuyiecKue 3aJauu, CBI3aHHbIE C
00bEMaMK HAaKIIOHHOM MPHU3MBI

43 CrepeoMeTpuiecKue 3a1a4u, CBI3aHHbBIE C
00bEMaMU TUPAMHUIBI
[puknamasie 3a1aun 10 Teme "OOBEMBI

44 Ten", CBA3aHHBIE C 00BEMOM HAKJIOHHOM
MPU3MBI

45 [puknagusie 3a1aun 10 Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM MMUPAMUIBI

46 [Mpumenenne o6bEMOB. Brunciienue
paccTosiHuS 10 TUIOCKOCTH

47 Konrtponbnas padora "O0bEM
MHOTOTpaHHHKA"
Hunuaapuyeckast MOBEPXHOCTb,

48 o0pa3yromue MITHHAPHIECKOH
MOBEPXHOCTH

49 Hunmunap. [psiMoit kpyroBoil HUIMHID.
Ilnomaas MOBEPXHOCTH IMIIUHAPA

50 Konnueckast moBepXHOCTh, 00pa3yroIIie
KOHHYECKOH moBepxHocTH. KoHyc

51 CeueHue KOHyca MIOCKOCTbIO,
napajiebHON MI0CKOCTH OCHOBAHUS

52 VYceuénnslii konyc. M300paxkeHne KOHYCOB U




yCG‘-IéHHI;IX KOHYCOB

[Tnomanp 60KOBOM MOBEPXHOCTH U TOTHOM

53 MOBEPXHOCTH KOHYyCa

54 [Tnomank 6OKOBOW MOBEPXHOCTH U TIOJTHOU
MOBEPXHOCTH KOHYyCa
CrepeoMeTprieCcKUe 3a]]a9d Ha

55 JIOKA3aTeILCTBO M BLIUKCIICHHE,
MOCTPOCHUEM CEUYCHUH ITUITUHIPA, KOHYCa
CrepeoMeTpUIeCKUE 3a]]a9 Ha

56 JI0KA3aTeIbCTBO U BBIYHMCIIEHHE,
MMOCTPOCHUEM CEUYeHUI nujimMHApa, KoHyca

57 [IpuxknagHbie 3aa4u, CBA3aHHBIE C
MWIAHAPOM

58 [puknanHble 3a1a41, CBSI3aHHbBIE C
LWINHIPOM

59 Cdepa u map
Iepeceuenvie cdhepsl 1 mapa ¢ MIOCKOCTHIO.

60 Kacanwue mapa u cepsl miockoctbio. Bug n
M300paKeHHE 1mapa
Iepeceuenue cdepsl U M1apa ¢ MIOCKOCTHIO.

61 Kacanwue mapa u cepsl miockoctbio. Bug n
M300paKeHHE 1mapa

62 VYpaeuenue chepsl. [Tnomans chepol u e
yacTeit

63 Cummerpus cdepsl U mapa
CrepeoMeTprIeCKHUe 3a1au Ha

64 J0Ka3aTcJIbCTBO U BBIYUCIICHUEC, CBA3AaHHBIC
co cdepoii u 11apom, MOCTPOCHUEM UX
CCUCHHH TTOCKOCTBIO

65 CrepeoMeTpUYeCKHe 331a4d Ha




JIOKa3aTeJIbCTBO U BHIYUCICHUE, CBSI3aHHEIC
co chepoii ¥ mapom, MOCTPOSHUEM HX
CEeUYeHH MIOCKOCTBIO

[Ipuknagasie 3ama4um, CBI3aHHbIE CO Chepoi

66
U IapoM
[ToBTOpEHME: OKPYKHOCTH Ha MIIOCKOCTH,

67 BBIYHCIICHHUS B OKPYKHOCTH, CTaH/IaPTHBIE
moxoous

68 Paznuunple KOMOMHAIIMY TE BPAICHHUS U
MHOI'OIrpaHHUKOB

69 3anaun o Teme "Tena u MOBEPXHOCTU
BpauieHus"

70 3agauu o Teme "Tena v MOBEPXHOCTH
BpaieHus"

71 KontponbsHas pabora "Tena u moBepxXHOCTH
BpaieHus"

79 O0béM mmmHapa. Teopema 00 00bEME
MPSIMOTO IMIIMHAPA

73 Brruncnenne 00bEMOB TEIN € TIOMOIIBIO
onpenenéHroro narerpaina. O0nEM KoHyca

74 [Tomaayu OOKOBOM U TOIHOM MOBEPXHOCTH
KOHyca

75 CrepeoMeTpriecKue 3a/1a4u, CBI3aHHbIE C
BBIYHCIICHHEM 00BhEMOB IIMIIMHAPA, KOHYCa

76 [puxnamasie 3aqaun 1o Teme "OOBEMBI U
IJIOTA TN TIOBEPXHOCTEH Ten"
O061BEM mapa u maposoro cexkropa. Teopema

77 00 00béme mapa. [Inomank chepsr.

CrepeoMeTpUyeCKUe 3a/1a4l, CBSI3aHHBIE C
BBIYHCIICHHEM 00BEMOB IIIapa, IapoBOTO




78

79

CCIMCHTA U 1IapOBOT'O CEKTOPa

[puknagasie 3a1aun 1o Teme "OOBEMBI
Ten", CBI3aHHBIC C 00BEMOM IIapa u
iomansto chepsl. COOTHOIICHUS MEXTY
IJIOIIAISIMU TIOBEPXHOCTEH U 00bEMaMu
HOXOOHBIX TEJI

[TogoOHBIC TENa B IPOCTPAHCTBE.
N3menenne o0béMa ipu mo00uu.
CrepeoMeTpuyiecKue 3a1a4u, CBI3aHHbIE C
BEIYHCICHHEM 00BEMOB Tell U ILIOMaAeH
MOBEPXHOCTEN

80

KonTponbHas padora "[Tnomanu
MTOBEPXHOCTH B OOBEMBI KPYTIIBIX Ten"

81

JBwkenus npoctpancTBa. OToOpaKeHusI.
JBmkeHns u paBeHCTBO ¢uryp. Obdmue
CBOMCTBA JBMKESHUN

82

83

Bupl nBukeHUi: napajiienbHbIi IEPEHOC,
LIEHTpaJbHAsl CAMMETPUS, 3€pKaJIbHAs
CHMMETPHUS, TOBOPOT BOKPYT MPSIMOM

[IpeoOpazoBanus nonoous. [Ipsimas u chepa
Diinepa

84

85

86

FeOMeTpI/I‘-IeCKI/Ie 3aJaur Ha IPUMCHCHHUE
JABHXXCHHA

Konrponbnas padota "Bekrops! B
npocTtpaHcTse"

Oo6o61maroree mopTopeHue 11 moHATHIA 1
MeToJ10B Kypca reomerpun 10—11 kmaccos,
cucteMaTtu3auus 3HaHuil: "[lapannensHOCTb
MIPSIMBIX U TIOCKOCTEH B MPOCTpaHCTBE"

87

Oo6o6maromee noproperue 11 mousTuii u
MeToJI0B Kypca reomerpun 10—-11 knaccos,




cucTeMaTu3anus 3HaHuil: "BekTopsl B
npocTpaHcTae"

88

89

90

91

92

O6o0matomiee nosropenue 11 noHsTHH 1
MeTo10B Kypca reomerpun 10—11 kmaccos,
cucTeMaTu3anus 3HaHuil: "BexTophl B
npoctpaHcTae”

Oo6o6maromee noproperue 11 mousaTuit u
MeToA0B Kypca reomerpun 10—11 kiaccos,
cucreMarusanus 3Hauuii: "Oopem
MHOTOIpaHHHKA"

Ob6o06maromiee moBToperne 11 moHsATHIA 1
MeToJI0B Kypca reomerpun 10—11 knaccos,
cucremMaruzanys 3Hanui: "OobeM
MHOTOIpaHHHKA"

Ob6o06maromiee moBToperne 11 moHsATHIA 1
MeToJ10B Kypca reomerpun 10-11 knaccos,
cucreMaru3anys 3Hanui: "Thronaan
MOBEPXHOCTH M O0BEMBI KPYTIIBIX Te"

O6o06matomee noproperre 11 moHATHI U
MeToJ10B Kypca reomerpun 10—11 knaccos,
cucreMaru3anys 3Hanui: "Thronaan
MOBEPXHOCTH M O0BEMBI KPYTIIBIX Te"

93

Wrorosas koHTpOIBbHAA paboTa

94

Wrorosas koHTpOIBbHAA paboTa

95

[ToBTOpeHme, 06001IeHNE U CUCTEMATH3AITHS
3HAHUU

96

Hcropust pa3BUTHS CTEPEOMETPUM KaK HAYKU
U €€ pPoJib B Pa3BUTUU COBPEMEHHBIX
HMHYXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHU

97

UcTopus pazButus cTepeoMeTprun Kak HAyKu
U €€ poJb B pa3BUTUU COBPEMEHHBIX




98

99

HWHKCHCPHBIX U KOMITBIOTCPHBIX TCXHOJIOTHH

Hcropust pa3BUTHS CTEPEOMETPUM KaK HAYKU
U €€ poJb B pa3BUTHUU COBPEMEHHBIX
WHXCHEPHBIX 1 KOMIBIOTEPHBIX TEXHOJIOT A
Ucropus pazButus crepeoMeTpun Kak HAyKU
U €€ poJb B pa3BUTHUU COBPEMEHHBIX
WHXCHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHHA

100

Hctopus pa3BuTHs CTEpEOMETPUH KaK HAyKU
U e€ poJIb B pa3BUTHH COBPEMEHHBIX
HWHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOT U

101

102

WcTopus pa3Butus cTepeoMeTpun Kak HayKu
U e€ poJIb B pa3BUTHH COBPEMEHHBIX
HWHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOT U

Hcropust pa3BUTHS CTEPEOMETPHUH KaK HAYKH
U €€ poJib B Pa3BUTHUU COBPEMEHHBIX
WHXCHEPHBIX 1 KOMIBIOTEPHBIX TEXHOJIOTHI

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102







IMPOBEPSEMBIE TPEFOBAHMSI K PE3YJIbTATAM OCBOEHHSI OCHOBHOM
OBPA3OBATEJIBHOM ITPOT PAMMBI

10 KUIACC
Kon .
IIpoBepsieMble NpeMeTHBIE Pe3yIbTATHI 0CBOEHHUSI OCHOBHOM
NMpoBepsieMOro .
00pa3oBaTeJIbHOM MPOTPAMMBI CPETHET0 00IEero 00pa3oBaHus
pe3yjabTarta
7 I'eomeTpus
7.1 OrnepupoBaTh MOHATHAMH: TOUKA, MIPSAMAas, TNIOCKOCTh
79 [IpuMeHSITh aKCHOMBI CTEPEOMETPUU W CICICTBUS W3 HUX TPU PEIICHUH
' reOMETPUYECKUX 3a/1a4
73 OnepupoBaTh MOHATUSAMH: MAPALICIBHOCTh M IMEPHCHIUKYISIPHOCTh MPSAMBIX U
' IUTOCKOCTEH
24 KnaccupunupoBaTh B3aUMHOE pACIOJNIOKEHHE MPSIMBIX U TUIOCKOCTeH B
' HPOCTPAHCTBE
OmnepupoBaTh TOHATHSAMH: JBYTPAHHBIA yrol, TPaHW ABYTPAHHOTO yria, pedpo
7.5 JIBYTPAaHHOTO yIJla, JIMHEWHBIM Yroj JBYrPaHHOTO yIjla, TpajycHas Mepa
JBYTPaHHOTO yTJia
76 OnepupoBaTh  TMOHATHSIMH: MHOTOTPAHHUK, BBINYKIBIA W HEBBITYKIbINA
' MHOTOTPaHHHUK, JJIEMEHThHI MHOTOI'PaHHHUKA, PAaBUJIbHBIA MHOTOTPAHHUK
77 Pacro3naBaTh ~ OCHOBHBIC  BHJIBl ~ MHOTOTPaHHMKOB  (MHMpamMujua, MpuU3Ma,
' MIPSMOYTOJIbHBIN MapajuIeeuIe], Ky0)
Knaccudunmpoparb MHOTOTPaHHUKH, BBIOUpAs OCHOBAHUS JUIsS KIIACCHU(DUKAIMH
7.8 (BBIMIYKJIbIE M HEBBIMYKJIbIC MHOTOIPAHHUKH, MIPABHIIbHBIC MHOTOIPAHHUKH, TIPSMbIE
Y HaKJIOHHBIC TIPU3MBI, TAPAJUICIICTIUIIC IbI)
7.9 OnepupoBaTh NOHATUSAMU: CEKYIIAsl MJIOCKOCTh, CEYCHNE MHOTOIPAaHHUKOB
210 OOBSCHATH TPUHIIUIBI TOCTPOCHUSI CEUESHU MHOT'OIPAaHHHKOB, HCIOJBb3YS METOJ
' CIIETIOB
CTpouTh CEYEHHS MHOIOIPAHHUKOB METOJIOM CJICJIOB, BBIMOJHATH (BBIHOCHBIC)
7.11 IDIOCKHE YEepPTEXKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHJ CBEPXY, COOKY,
CHU3Y
Pemarp 3amayn Ha HaxO0XJICHHE T€OMETPHUYCCKHUX BEIIMYMH 110 0O0pas3laM WM
QITOPUTMAaM, TIPUMEHSS M3BECTHBIC AHAJIMTHYECKUE METOJbl TPH PEIICHUU
7.12 CTaHJIAPTHBIX MATEeMAaTUYECKUX 3a][ad Ha BBIYUCIICHHUE PACCTOSHUN MEXKIY ABYMS
TOYKAMHM, OT TOYKHU IO MPSIMOH, OT TOYKUIO IUIOCKOCTH, MEXK/Y CKPEIIUBAIOIIIUMHUCS
MPSIMBIMHA
Pemarp 3amaun Ha HaXOXJICHHE TEOMETPHUYCCKHX BEIIMYMH I10 O0pa3laM WiH
aIropuT™MaM, IPUMEHSS HW3BECTHBIC aHAJIMTUYCCKHE METOAbI IMPU PEUICHUU
7.13 CTaHIAPTHBIX  MAaTEeMAaTWYECKHUX 3aJad Ha  BBIYUCICHUE  YIIIOB  MEKIY
CKPEIIMBAIOIIUMUCS ~ MPSAMBIMH, MEXKIY MpsIMOH M TUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, JBYTPAaHHBIX YIJIOB
Beruuciiate 00BEMBI M IDIOMIAAM TIOBEPXHOCTEH MHOTOTPAHHUKOB (MIPU3Ma,
7.14 MUpaMmuza) ¢ IPUMEHEHHEM (OPMYJI, BBIYUCISTH COOTHOILEHHUS MEXYy IIIOMIAIsIMU

MOBEpXHOCTEH, 00BEMaMu 1MOT0OHBIX MHOTOTPaHHUKOB




OHGpI/IpOBaTL NOHATHUAMU: CUMMCTPHA B MPOCTPAHCTBC, LNCHTP, OCbhb U IUIOCKOCTH

715 CUMMETPHH, LICHTP, OCh U IIOCKOCTh CHMMETPHUU (DUTYPHI
WzBnekath, mpeoOpa3oBBIBATH WM HMHTEPIPETHPOBATH  HMH(OPMAIUIO O
7.16 MIPOCTPAHCTBEHHBIX TE€OMETPHUYECKHX (PUTypax, MPEACTABICHHYIO Ha YepTekax |
pUCYHKaxX
[IpumenaTe reoMerpuueckue (akThl JJIS PEIICHUsS CTEPESOMETPHUYCSCKUX 3aj1ad,
7.17 MIPEAIOIaTalOIINX HECKOJIBKO IIAroB PEIIeHHs, €CH yCIOBHS MTPUMEHEHUS 3a/1aHbI
B SIBHOI popme
718 IIpumensThH npocTenIme MpOrpaMMHbIE cpeacTBa u 3JIEKTPOHHO-
' KOMMYHHKAIIMOHHBIE CUCTEMBI ITPH PEIICHUH CTEPEOMETPUICCKHX 3a/1a4
719 [IpuBOUTH MPUMEPHI MAaTEMaTHYECCKUX 3aKOHOMEPHOCTEH B TMPHUPOJAC U KHU3HH,
' pacmo3HaBaTh MPOSBICHNE 3aKOHOB T€OMETPUHN B ICKYCCTBE
[IpuMeHATh morydeHHbIe 3HaHUS Ha MPAKTHKE: aHATU3UPOBATh PEeabHbIE CUTYAIIH
Y TIPUMEHSATh U3yUYCHHBIC MOHATHS B IPOIECCE MOKMCKA PEIICHUS MaTeMaTHYCCKH
720 c(hOpMyJIUPOBAaHHOW MPOOJIEMbI, MOJACIUPOBATh pPEANbHBIC CHTyallMd Ha SI3BIKE
' TEOMETPHH,  HCCIENOBaTh  IOCTPOCHHBIE  MOAENH C  HCIOJIB30BAaHHUEM
FCOMETPHYCCKUX TOHATUH M TeopeM, amrmapaTra aireOphl, peniath NPaKTHYSCKUE
3aJla4, CBA3aHHBIE C HAXOXKJCHUEM T€OMETPUIECKIX BEIININH
11 KJIACC
Kon .
IIpoBepsieMbie peAMETHBIE Pe3YJIbTATHI 0CBOEHHUSI 0CHOBHOM
MPOBEPsSIeMOro .
00pa3oBaTe/IbHOI MPOrpaMMbI CPeIHEro 001ero 00pa3oBaHMsI
pe3yjabTaTa
6 I'eomerpust
OnepupoBaTh  HOHATUSAMHU:  [WIMHAPUYECKAas  IOBEPXHOCTh,  00Opa3yrolue
6.1 MWIMHIPUYECKONW TTOBEPXHOCTH, IIJIUH/P, KOHUYECKas TOBEPXHOCTh, 00pa3yromue
KOHUYECKOH MOBEPXHOCTH, KOHYC, CheprdecKas IOBEPXHOCTh
6.2 Pacrio3naBath Tena BpameHus (HWIHHIP, KOHYC, cdepa u map)
6.3 OOBACHATH CIOCOOBI ITOYUYESHHUS TEJ BPALLICHHS
6.4 KrnaccudummpoBath B3anMHOE paciionoXeHne chepbl U TNIOCKOCTH
OnepupoBaTh TOHATHUSMHU: IIIAPOBOH CETMEHT, OCHOBAaHHUE CETMEHTa, BBHICOTA
6.5 CerMeHTa, MapoBOH CIOH, OCHOBaHWE MIAPOBOTO CIIOS, BBHICOTA IIAPOBOTO CIIOS,
IapOBOM CEKTOP
6.6 Bberancnsate 00bEMBI M TIIOMIAIM TTOBEPXHOCTEW TEN BpAIEHUs, T€OMETPUICCKUX
' TeJ ¢ MpUMEHeHUeM (popmy
6.7 OnepupoBaTh TMOHATHUSMHU: MHOTOIPAaHHUK, BIUCAHHBIM B cdepy W ONUCaHHBIN
' okoJ10 chepsl, cepa, BliMCaHHAS] B MHOTOI'PAHHHUK HMJIH TEJI0 BPAILICHHUS
6.8 BBIYUCHSITS COOTHONICHHWS MEXIy IUIOMAAIMH TOBEPXHOCTEH W 00BEMaMm
' MOTOOHBIX Tell
6.9 N3o06paxare nzydaembie GUTYpBI OT PYKH U C IPUMEHEHUEM TPOCTHIX YePTEKHBIX
' HUHCTPYMEHTOB
6.10 BeImonHATh (BBIHOCHBIE) IUIOCKHE YEePTEXXH W3 PHUCYHKOB IPOCTHIX OOBEMHBIX




¢uryp: BuI cBepxy, COOKy, CHU3Y; CTPOUTH CEUCHHS TeJl BpaICHHsI

6.11

6.12

W3pnekath, WHTEPIPETUPOBATH W MPEeoOpa3oBbIBaTH  HMH(OpPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUCCKHUX (PUrypaxX, MPEACTABICHHYIO Ha YepTekKax U
pHCYHKax

[MpumensaTs reoMerpuueckne (akThl Ui PEHICHUS CTEPEOMETPHUYECKHX 3ajad,
MPEIOJIATAIONIUX HECKOJIBKO MIAr0B PEIICHUS, €CIIH YCIOBUS MPUMCHEHUS 3a1aHbl
B SIBHOU (hopme

6.13

OnepupoBaTh NOHATHEM: BEKTOP B IIPOCTPAHCTBE

6.14

6.15

6.16

6.17

6.18

6.19

BrImonmHATE OEHCTBHUS CIOKEHHUS BEKTOPOB, BHIYUTAHHUA BEKTOPOB W YMHOXKEHUS
BEKTOpPA Ha YMCIIO, OOBACHATH, KAKUMH CBOHCTBAMH OHH 00JIa/1at0T

[IpuMeHATs IpaBHUIIO TTApaJUIEIETIAIIEAA TIPH CI0KEHUH BEKTOPOB

OnepupoBarh TMOHATHSIMH: JEKAPTOBBI KOOPAWHATHI B MPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, paBEHCTBO BEKTOPOB, KOOPAHWHATHI BEKTOPA, YroJl MeEXIy
BEKTOpaMH, CKaJSIPHOE MPOM3BEICHNE BEKTOPOB, KOIUTMHEAPHBIE W KOMILUTAHAPHBIE
BEKTOPBI

Haxoauth cyMMy BEKTOpPOB M MpPOM3BEAEHHE BEKTOpa HAa YHUCIO, YIOd MEXIy
BEKTOpPaMH, CKaJsIpHOE TPOU3BENEHHE, pacKiaablBaTh BEKTOp IO JIBYM
HEKOJTHHEapHBIM BEKTOpaM

3anaBaTh TUNIOCKOCTh YPaBHEHHEM B JACKApTOBOW CHCTEME KOOPIWHAT

Pemate mpocteiiline reoMEeTpHYECKHE 3aJaud  Ha IPUMEHEHHE BEKTOPHO-
KOOPJMHATHOTO METOJIa

6.20

6.21

Pemate 3aJadd Ha A0Ka3aTCJIbCTBO MaTCMaTHYCCKUX OTHONICHUN U HaXO0XICHHUEC
r€OMCTPUUCCKUX BCJIHNYUH I10 o6pa3uaM WKW aJroputMaM, INpuUMCHAA HU3BCCTHBIC
METOAbI IPU PCIICHUU CTAHAAPTHBIX MATEMATUICCKUX 3a1a4

[lpumenaTs  mpocTedmme — NpOrpaMMHBIE  CPEACTBA W AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI TIPY PELICHUH CTEPEOMETPHUECKUX 3a]1a4

6.22

IIpuBoauTE IpHUMEpPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B IPUPOJE U KU3HH,
PacIo3HaBaTh MIPOSIBICHUE 3aKOHOB FT€OMETPHUH B HCKYCCTBE

6.23

[IpuMeHSITh TIOJTyYCHHBIC 3HAHUS Ha MPAKTHUKE: aHATU3UPOBATh PEAIbHBIE CUTYAIHH
U NPUMEHATh W3yYEHHbIE MOHSATHS B MPOIECCE TMOKMCKA PEHICHUS MaTeMaTHYeCKH
c(hopMyJIMPOBAHHOW TMPOOJIEMBI, MOJCIUPOBATh PEabHbIE CUTYAIlMHd Ha S3bIKE
FE€OMETPUM,  HCCJIEIO0BaTh  IMOCTPOEHHbIE  MOJEIM  C  HCIOJB30BaHHEM
TE€OMETPHUYECKHUX TMOHATHH M TEOpeM, ammapara aiareOpsl, pemiarh MpaKTHYECKHe
3aj1a4M, CBSI3aHHbIE C HAXOXKICHUEM T'€OMETPHUYECKUX BETHIMH




ITPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUSA

10 KUIACC

Kon

7.1

7.2

IIpoBepsieMblii 3J1eMEHT CO/IePKAHUSA

T'eomerpus

OcHOBHBIE TIOHSTHS CTepeoMeTpur. Todka, mpsMasi, TUIOCKOCTh, MpocTpaHcTBO. [lonsaTre 00
aKCHOMAaTHYECKOM MTOCTPOSHUH CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U CIIEICTBHS U3 HUX

B3auMHOe pacnoioxeHue NpsMbIX B IPOCTPAHCTBE: IEPECEKAIOIIUECs, IapajeabHble U
cKpemyBaronecs: mnpsmsle. [lapamiensbHOCTh MpsMBIX W IJIOCKOCTEM B INPOCTPaHCTBE:
napajjenbHble NpsIMble B IPOCTPAHCTBE, HApajUIEIbHOCTh TPEX MPSMBIX, HapajuIENbHOCTh
IpPSAMOM M IUIOCKOCTU. YTIIBIC COHAIIPaBICHHBIMH CTOPOHAMH, YIOJI MEXAY IPSIMBIMU B
npoctpaHcTBe. IlapamnenbHOCTH  IUIOCKOCTEM: MapajieibHble IUIOCKOCTH, CBOMCTBa
nmapajuiebHBIX TuiockocTed. [lpocreiimme mpocTpaHCTBEHHBIE (QUIyphl Ha TIOCKOCTH:
TeTpasdp, KyO, mapasienenunes, IOCTPOCHUE CEUSHU

7.3

1.4

IlepnenaAuKyIJIApHOCTh NPSIMOA M IUIOCKOCTH: INEPIEHAMUKYJISIPHBIE MPSMBIE B IIPOCTPAHCTBE,
MpsIMBIE MAapaJJIeNbHBIE W MEPHEHIUKYIAPHBIE K IUIOCKOCTH, NMPU3HAK NEPIEHAUKYISIPHOCTH
OpsMOM M IUIOCKOCTH, TEOpeMa O MpsSMOM IEPHEHAUKYJISIPHON IIIOCKOCTA. YTIJbl B
IIPOCTPAHCTBE: YroJl MEXIy INpsSMON M IUIOCKOCTBIO, IBYIPaHHBIM YroJ, JIMHEWHBIA Yo
IBYrpaHHOro yria. IlepneHauKkymssp M HAaKJIOHHBIE: PACCTOSHHE OT TOYKM 1O IIIOCKOCTH,
paccTosHME OT TPSAMOM 10  IUIOCKOCTH, MNpoeKnus (urypbl Ha  TUIOCKOCTb.
IlepnieHOANKYIAPHOCTh IIOCKOCTEH: NPHU3HAK MEPHEHIUKYISAPHOCTH JOBYX IIJIOCKOCTEM.
TeopeMa 0 Tpéx nepneHIUKyIIpax

IloHsTHE MHOrOrpaHHUKA, OCHOBHBIE 3JEMEHTHl MHOTOTPAHHHKA, BBITYKJIBIE M HEBBIMYKIIbIC
MHOTOTPaHHUKH, pa3BEPTKa MHOTorpaHHuka. [lpusma: nN-yrompHas mpu3Ma, TpaHU H
OCHOBAHUS MIPU3MBI, IpsIMast 1 HAKJIOHHAS IPU3MBbI, OOKOBasl U IOJIHAS! TIOBEPXHOCTH MPU3MBIL.
[Mapannenenumnen, NpsIMOYTOJbHBIN NapasieNenumes u ero ceoicTra. [lupamuna: N-yroiapHas
nupamuia, TpaHd M OCHOBAaHME NHPaMuAbl, OOKOBas M MOJHAs IIOBEPXHOCTh HMHPaMHIBI,
NpaBWJIbHAs M YyCEYEHHas NHpaMuAa. OJIEMEHThl NpU3Mbl M nHUpamuzasl. IIpaBunbHBIE
MHOTOTPAHHUKHU: TOHSATHE MPABUIHHOIO MHOTOTPAHHHUKA, MpaBHJIbHAS MPHU3Ma M MpaBUIbHAS
nupamujia, TpaBWIbHAs TpPEYrolbHAs NHMpaMuAa W OPaBWIBHBIA  TeTpa’ap, Kyo.
IIpencraBnenrne O NPaBWIBHBIX MHOTOTPAHHMKAX: OKTa’dJAp, MOAEKa’Ap M HUKOCAdIpyTue
Ceuenust MPU3MBI U TUPAMHUJIBI

7.5

7.6

CuMmMeTpus B TIPOCTPAHCTBE: CHMMETPUS OTHOCHTEIBHO TOYKH, MPSAMOM, IIJIOCKOCTH.
DNeMEHTBI CHMMETPHH B IMpaMUIax, NapajuleIenuneaax, MpaBUIbHBIX MHOTOTPaHHUKAX

Brrunciienne 35eMEHTOB MHOTOTPaHHUKOB: pEéOpa, auaroHaiu, yrisl. llnomans OGokoBoit
MOBEPXHOCTH W TIONHOW TMOBEPXHOCTH MPSIMOM IMPHU3MBI, TUIOIMIAJb OCHOBAaHWH, TeopeMa o
OOKOBOH IMOBEPXHOCTH TpsMoW mpu3Mbl. Ilmomans OGOKOBOM MOBEPXHOCTH M IOBEPXHOCTU
NPaBUIBHOW MUpPaMUIBI, TeopeMa O IUIomaan ycedyéHHol nupamuisl. lloHsTre 00 oOBbEMe.
O06bEM TUpaMubl, TPU3MBI

1.7

[onmo6ubie Tema B mpoctpaHcTBe. COOTHOIICHUS MEXIY IUIOMIAJSMH TIOBEPXHOCTEH,
00BEMaMU TOTOOHBIX TEI

11 KJIACC




Kon

HpOBepHeMbIﬁ IJIEMEHT COACPKAHUA

T'eomerpus

6.1

[unuaapuyeckass TOBEPXHOCTh, 00pa3yiolne MUIHHAPHUYECKONW MOBEPXHOCTH, OCh
WJIMHAPUYECKOW MOBepXHOCTH. IlMiuHIp: OCHOBaHMS H  OOKOBas MOBEPXHOCTD,
o0pa3yrolnas ¥ oCh, IO b OOKOBOU U MOJIHOW MOBEPXHOCTH

6.2

Konnueckasi moBepXHOCTh, 00pa3yloIIde KOHWYECKOW IMOBEPXHOCTH, OChb M BepIIMHA
KOHMYeCKOl noBepxHocTH. KoHyc: OcHOBaHME M BeplirHa, 00pa3yrollas W OCh, MJIOMAIb
OOKOBOI1 1 TTOJTHOW TTOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yroline 1 BBICOTa, OCHOBAHUS H
0OKOBasI MOBEPXHOCTh

6.3

6.4

6.5

6.6

6.7

6.8

Cdhepa u map: ueHTp, paguyc, AUaMeTp, IUIOMAAb MOBEPXHOCTH cdeprl. B3ammHoe
pacmoyiokeHue cepbl U ITOCKOCTH, KacaTelbHas III0CKOCTh K cdepe, Turomanb chepbl
N3o0paxenne Ten BpalleHus Ha TUIOCKOCTH. Pa3BEépTKa HMIMHpA U KOHYCa

KomMOuHanmy Ten BpaieHust 1 MHOTOTPaHHUKOB. MHOTOTpaHHHK, OTIFICAHHBIH OKOJIO c(hepsl,
cdepa, BIUCaHHAS B MHOTOTPAaHHUK, WITH TEJIO BPAIIEHUS

IlonsitTme 006 o0béMe. OcHOBHBIE cBOHCTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJILHOTO Tapajuiesienuneaa u ciieActeus u3 He€. O0bEM nuiuHapa, kKonyca. O0béM
mapa ¥ miomanb chepol

Ilomobuple Tema B mpocTpaHcTBe. COOTHOMIEHUS MEXIy IUIOMAISIMH TIOBEPXHOCTEH,
00béMaMu TOAOOHBIX TEI

Ceuenus 1wmmHApa (mapaielbHO U TEPICHIUKYSIPHO OCH), CEUYEHHS KOHyca
(mapasutennbHOE OCHOBAaHUIO U MIPOXO/ISINEe Yepe3 BepIIMHY), CEUeHHs [1apa

6.9

BexTop Ha miockocTu U B npocTpaHcTBe. CIoXeHHe W BhIUNTAaHHE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha 4ucio. Pa3noxkeHne BekTopa Mo TpEM HEKOMIUIAHApHBIM BekTopaMm. IIpasuio
napajuienenunena. Pemenue 3anad, CBS3aHHBIX C INPUMEHEHUEM IIPaBWIJI JEHUCTBHHA C
BEKTOPaMHU

6.10

IIpsimoyronbHas cucteMa KoopAuHAT B mpocTpaHcTBe. Koopaunatel BekTopa. [Ipocreiimme
3a/a4l B KOOpAMHATaX. YToid MeXIy BekTopamu. CKalspHOE NPOHU3BEACHHE BEKTOPOB.
Brraucienne yrioB Mexay IpSAMBIME U IIIOCKOCTsIMH. KoopMHATHO-BEKTOPHBII METO/ NPH
pEIIEHNU F€OMETPUUECKUX 33124




ITPOBEPAEMBIE HA EI'D IIO MATEMATHUKE TPEBOBAHMUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOI OBPA3OBATEJIBHOM ITPOI'PAMMBI CPEJTHET'O
OBHIET'O OBPA3OBAHUA

Kon
MPOBEPSIEMOT0
TpeOoBaHHS

IIpoBepsiembie TPeOOBaHHUS K NMPeIMETHBIM Pe3yJbTaTaM 0CBOEHHUS
OCHOBHOW 00pa30BaTe/IbHON MPOrPaMMbI CpeHero 0011ero 0opa3oBanusi

Bnanenne meromaMm [OKa3aTeNbCTB, AJTOPUTMAMHU PEIICHHUS 3a/1ad; yMEHHUE
(dbopMynupoBaTh U ONEPUPOBATH MOHATHUSAMH: ONpEIEICHUE, aKCHOMa, TeopeMa,
CIIEZICTBUE, CBOWCTBO, MPHU3HAK, J0KA3aTeIbCTBO, PABHOCHIIBHBIE (POPMYITHUPOBKH;
NPUMEHSTh UX; YyMEHHEe (QOpMyIUpoBaTh o0OpaTHOE U NPOTHUBOIOJIOKHOE
YTBEP)KICHUE, NPHUBOAUTH IPUMEPHl U KOHTPIPHUMEPHI, HCHOIb30BaTh METOJ
MaTeMaTHYeCKOH WHAYKLUHUM; IPOBOJUTH JOKA3aTeIbHBIC PACCYKACHUS IpH
peLIeHNH 33/ad, OLEHUBATH JOIMYECKYIO NPaBUIBHOCTD PACCYXACHUM; yMEHHUE
ONEepUpPOBaTh MOHATUAMU: MHOXKECTBO, IOJMHOXKECTBO, OIEpaluu  Haj
MHOJKECTBAaMH; YMEHHE HCIOJIb30BaTh TEOPETHKO-MHOXKECTBEHHBIN ammapat st
OMMCAaHMS PEANbHBIX MPOLECCOB U ABJICHUN M MPH PELICHUH 3a/ad, B TOM YHUCIE
U3 Jpyrux Yy4eOHbIX MPEIMETOB; YMEHHME OIEpPHpPOBaTh HOHATHAMU: TIpad,
CBSI3HBIN Tpad, AepeBo, MK, rpad Ha IUIOCKOCTH; YMEHHUE 33/1aBaTh U OMUCHIBATD

rpadbl pa3IMYHBIMU CIIOCO0AMU; MCIIOJIb30BaTh rpadbl MPU PEIICHUU 3aj1a4

YMeHue onepupoBaTh MOHATUSAMU: HATYpajIbHOE YHCIIO, IIEJI0€ YKUCIIO, CTEIICHD C
LIEJIBIM TI0Ka3aTejIeM, KOPEeHb HAaTypalbHON CTENEHH, CTEICHb C pal[MOHAIbHBIM
MOKAa3aTeJIeM, CTEIICHb C JICHCTBUTEILHBIM [TOKA3aTeJIEM, JIOTaPU(M YUCIIa, CUHYC,
KOCHHYC M TaHTEHC MPOU3BOJILHOTO YHCIA, OCTATOK MO MOJYIIO, PallMOHATbHOES
YHCIO, UPPANMOHANBHOE  YHCIO, MHOXECTBA  HATypallbHBIX,  LENBIX,
paHI/IOHaJ'IBHBIX, I[eﬁCTBPITeJ'IBHBIX YHUCCII, YMCHI/IG HCIIOJIb30BaTh HpI/ISHaKI/I
JISITUMOCTH, HAMMEHBIINM OOLIUI JeNUTeNh W HaWMEHbIee OOllee KpaTHOE,
anroput™  EBKIHMJa TNpH  peIICHHH 3aad4; 3HAKOMCTBO C  Pa3IHYHBIMU
MO3UIIMOHHBIMU ~ CHCTEMAaMU CYKCJICHHUS; YMEHUE BBIMOJHITH BBIYHCIICHHUE
3HAYCHUH | TpPeoOpa3oBaHMs BBIPAKECHUI CO CTENEHAMH U Jiorapudpmamu,
nmpeoOpa3oBaHus JAPOOHO-PAIIMOHAIBHBIX BBIPAKEHHUM;, YMEHHE OIEePUPOBAThH
MMOHATUAMU: II0CJIEIOBATEIIEHOCTD, apupmMeTnieckas rporpeccus,
TeOMETpPHUYECKasi TMPOrpeccusi, OECKOHEYHO YyOBIBalomas TIeOMETPHUYECKas
MPOTrpeccHsl; YMEHHUE 3a/1aBaTh IOCIEIOBATEILHOCTH, B TOM YHCJIE C MOMOIIBIO
PEKyppEeHTHBIX (OpMYJ; YMEHHE ONMEPHUPOBATH MOHATUSAMH: KOMITIEKCHOE YHCIIO,
COHpSI)KéHHI)Ie KOMIIJICKCHBIC 4YHCJIa, MOJIy.]'IB u aprMeHT KOMIIJICKCHOI'O 4ucCiia,
(dopMa 3amHcu KOMIUIEKCHBIX YHCeNl (TeoMeTpudecKas, TPUTOHOMEeTphUYecKas |
anreOpanveckas); yMeTb  INPOW3BOJIUTH  apuMeTHdeckwe  NEHCTBHUS  C

KOMIUICKCHBIMH YUCJIaMU; NPUBOJUTH MPUMCPLI HUCIOJB30BAHUA KOMIUICKCHBIX




qucCei; OCPpUPOBATh MOHATUAMU: MATpULla 2X2 u 3><3, OMpeACIUTCIIb MaTPHUIIbI,

I‘COMeTpI/I‘IeCKI/Iﬁ CMBICJT OIIPEACIIUTCIIA

YMeHue ~ omepupoBaTh  MOHATHUSMH:  pPAlMOHAIBHBIE,  HUppaIlMOHATBHBIC,
MOKa3aTelbHEIE, CTCIICHHBIE, norapuMUIecKue, TPUTOHOMETPUUYECCKUE
ypaBHEHUSI W HEPAaBEHCTBA, WX CHCTEMBI, YMEHHE OIEepPUPOBATh MOHATHUSIMHU:
TOXKJIECTBO, TOXKIECTBEHHOE NMPeoOpa3oBaHue, ypaBHEHNE, HEPaBEHCTBO, CHCTEMA
ypaBHEHWI M HEPaBEHCTB, PaBHOCIIFHOCTh YpaBHEHUiIl, HEPABEHCTB M CHCTEM;
YMEHHUE peliaTh YpaBHEHUS, HEPABEHCTBA M CHCTEMBI C IMOMOIIBIO Pa3IUYHBIX
NpUEMOB; pellaTh ypaBHEHHs, HEPABEHCTBA M CHUCTEMBI C IapaMETpOM;
MPUMEHATH ypaBHEHU, HEPABEHCTBA, UX CHCTEMBI ISl PEIICHIS] MATEMAaTHIECKAX

3a/1a4 ¥ 337249 U3 Pa3INIHBIX 00JacTell HAyKH U peaTbHOM KU3HU

YMeHue onepupoBaTh HOHATUAMU: QYHKIHS, YETHOCTD (YYHKINH, IEPUOTUIHOCTb
(GYyHKLIMHM, OrpaHMYEHHOCTh (YHKLHUH, MOHOTOHHOCTh (YHKLIHH, 3KCTPEMYM
¢yHKIMKM, HauOOJIbIIICE M HAMMEHBIICE 3HAYCHHsS (DYHKIUM Ha IPOMEKYTKE,
HempepbiBHAsS (YHKIWS, acHUMITOTH rpaduka (yHKOWMH, TiepBas W BTOpas
MPOM3BOJHAS (PYHKIMH, T€OMETPHYCCKUN W (DPU3NUYECKUH CMBICI MPOU3BOJHOM,
nepBooOpa3Has, ONpPEAETIEHHBIH WHTErpan; YMEHHE HAaXOAUTh ACHUMIITOTHI
rpaduka (GYHKIUHM;, YMEHHE BBIYHUCIATH HPOM3BOAHBIE CYMMBI, IPOHM3BEICHHMS,
YaCTHOTO ¥ KOMIO3UIUK (DYHKINH, HAXOAUTH YpaBHEHHE KacaTeNbHOH K rpaduKy
(GYyHKUMHM, YMEHHE HaXOJUThb IMPOU3BOJHBIC DJIEMEHTAPHBIX (DYHKIMH; yMEHHE
UCTIOJIb30BaTh  NPOU3BOAHYIO  JUISL  HMCCIENOBaHMsS  (YHKUHMH, HaXOAUTbH
HauOOJIbIINE ¥ HAMMEHBIINE 3HAYCHUS QYHKIHI; CTPOUTH Ipa) ki MHOTOUJICHOB
C HCHOJNB30BAaHMEM  almnapaTa MaTeMaTH4ecKoro  aHaluu3a; INPUMEHSTbH
MPOM3BOJHYIO U HAaXOXIIEHHUS HAWIYYIIero pelieHHsl B MPHUKIAIHBIX, B TOM
YHCIIe CONMAIbHO-)KOHOMUYECKUX U (PM3MYECKUX 3a/1a4ax; HAXOJAUTh MJIOMIAAH H
00BEMBI UTYp C MOMOIIBIO WHTErpania; MPUBOAUTH MPUMEPHl MaTeMaTHIECKOTO

MOJIEJIMPOBAHHUS C OMOLIBIO TH(PepeHINANBHBIX YPaBHEHUI

YMeHue onepupoBaTh MOHATUSMH: TpaduK QyHKOUHM, oOpaTHas (YHKLUS,
KOMIIO3MIMSA  (YHKIMH, JWHEeWHas (QyHKOMSA, KBaapaTudHas  (QYHKIHS,
panuoHaibHass QYHKIUS, CTETIeHHAas (QYHKIHS, TPUTOHOMETpHUYECKHE (DYHKIIHH,
o0OpaTHBIE TpUTOHOMETpUYecKrne (QYHKIMH, TIOKa3aTelbHast W JIorapuMUIecKast
(GYHKIMM, YMEHHE CTPOMTh TpaQuKH W3YyYEHHBIX (DYHKIUHA, BBITOIHITH
npeoOpa3oBaHus TrpadukoB (YHKUIWH, HCHOIB30BaTh TpadUKH A HM3YUEHHS
MIPOILIECCOB M 3aBUCUMOCTEH, IIPU PELICHUH 3a/1a4 U3 IPYTUX YUeOHBIX IIPEIMETOB
W 3aJad W3 peallbHOW >XHM3HU; BBIpaXaTh (OPMYJIaMH 3aBUCUMOCTH MEXIy
BEJIMYMHAMHM, WCIIONB30BaTh CBOWCTBA W TpaQuKu (QYHKIMA JUIS peIIeHUs
YpaBHEHUH, HEPAaBEHCTB U 3aJad C MapaMeTpamu; U300pa)kaTh Ha KOOPIUHATHON

IIJIOCKOCTHU MHOXXECTBA peIHeHI/Iﬁ ypaBHeHPIﬁ, HEPABCHCTB U UX CUCTEM

YmMmenne peuiatb TCKCTOBBLIC 3aJla4r pa3HbIX TUIIOB (B TOM 4YHMCJIC HAa NPOLCHTHI,




JIOJTM ¥ 4YacTH, Ha JBWXKCHHE, PabOTy, CTOMMOCTh TOBAapOB M YCIYT, HAJIOTH,
3ajaun W3 00NacTH yNpaBICHHS JIMYHBIMH M CEMCHHBIMH (UHAHCAMU),
COCTaBIISITh BBIPAKCHHSA, YPaBHEHHUS, HEPABEHCTBA M MX CHUCTEMBI IO YCJIOBHIO
3a/1a4y, WMCCIENO0BaTh IONydeHHOE pEIIeHHe W OIEHUBATh IPAaBIONOJ00HOCTH
pe3ynbTaTOB; YMEHHE MOJIEIHPOBATH PEalbHBIE CUTYAIlH Ha S3bIKE MATEMAaTHKH;
COCTaBJISITh BBIPAKEHMSI, YPABHCHUS, HEPABEHCTBA U UX CHUCTEMBI IO YCIOBHIO
3a/layd, WCCIEJ0BAaTh IIOCTPOCHHBIE MOJEIHW C HCIOJB30BAaHUEM ammapara

anreOpbl, THTEPIPETUPOBATH MMOTYIEHHBIA PE3YIbTAT

YMeHne omepupoBaTh TMOHATHSIMHU: cpeiHee apuMeTHdeckoe, MeIuaHa,
HanOoJsipIlee W HAMMCHBIIES 3HAYCHHUS, pa3Max, JAUCIIEPCHs, CTaHAApTHOE
OTKJIOHEHHE YHCIOBOrO Habopa, yMEHHE W3BJIEKaTh, HWHTEPIPETHPOBATH
WHQOpPMAIUIO, TIPEACTABICHHYI0 B Ta0NuIax, Ha JauarpaMmax, rpadukax,
OTPaKAIOIIYI0 CBOWCTBA pEaJbHBIX TMPOLECCOB W SIBICHHI; TPEACTABIATH
WHQOPMAIIUIO C TIOMOIIBIO TaOJNHUI] U AMarpamMM; HCCICAOBATh CTATHCTUYECKHUE
JaHHBIE, B TOM YHCJIE C NMPUMEHEHHEM TrpapuIecKuX METOIOB M AIICKTPOHHBIX
CpencTB; TpadMUeCKW HCCIeI0BaTh COBMECTHBIC HAONIOACHUS C IIOMOIIBIO

JI1arpaMm pacCEeUBaHUs U JUHEMHON perpeccuu

YMeHue omnepupoBaTh IMOHITHAMHU: CIIy9alHBIA OIBIT U CIy4ailHOE COOBITHE,
BCPOATHOCTDH CHy‘I&ﬁHOFO CO6I>ITI/ISI; YMCHHUE BBIUYUCIATL BCPOATHOCTH C
WCTIOJIb30BaHUEM TpaHUyecKuX METONIOB; MPUMEHSITh (POPMYIBI CIOXKEHUS H
YMHOXEHHs BEpOATHOCTEH, (hopMyIry moHOM BeposTHOCTH, hopmyny bepHymm,
KoMOuHaTopHble (akTel M (OpMYJbl; OLEHHWBATh BEPOSTHOCTU PpeaNIbHBIX
COOBITHH;  yMEHHE  ONEepUpOBaTh  MOHATHSIMHU:  CiIydyailHas  BeNIWYMHA,
pacmpesniefieHHe BEpOsATHOCTEH, MaTeMaTH4YecKoe OXUAAaHWE, JUCIIepCUs U
CTaHJApTHOE OTKJIOHEHHE CIy4ailHON BENWYHMHBI, (YHKIHH paclpenesieHus] |
IUIOTHOCTH PAaBHOMEPHOTr'O, IIOKA3aTelIbHOTO M HOPMAJIBHOI'O pacHpeAeieHuil;
YMEHHE HCII0Nb30BaTh CBOWCTBA U3YUECHHBIX paclpelesieHUH Ul PeleHus 3a1ay;
3HAKOMCTBO C TIOHSTHSIMH: 3aKOH OOJIBIINX YHCCJI, MCTOIbI BI)I60pO‘IHI)IX
WCCIIEIOBAHNN; YMEHHE IPHUBOJUTH IPUMEPHl MPOSBICHHUS 3aKOHA OOJBIINX
qucesl B IMPUPOAHBIX U O6HIeCTBeHHLIX SABJICHUAX, YMCHHUEC OIICPUPOBATH
MOHATHSMU: COYETAaHHE, NIePECTaHOBKA, YHCIIO COYETAaHWH, YUCIIO MEPECTAaHOBOK;
ounom HrploToHa; yMeHHe NPUMEHSITh KOMOMHATOPHBIE (DAaKTBl U PACCYXKACHHS
IJ1d peIICHUA 3aJlad; OLUCHHBATH BEPOATHOCTU PCATIbHBIX CO6BITI/II71; COCTAaBJIATH

BEPOSITHOCTHYIO MOJIECIIb U HHTEPIIPETUPOBATH ITOJYYEHHBINA PE3YIIHTAT

YMeHHEe OlepupoBaTh IMOHATUSAMU: TOYKA, NpsMasi, IUIOCKOCTb, IPOCTPAHCTBO,
OTPE30K, JIyd, BEJIUYHMHA yTJa, IUIOCKUHA YroJ, ABYTPaHHBIA yros, TpEXTpaHHBINA
YIoj, CKpeIMBAIOIIUecs MpsAMbIE, MapaUIeIbHOCTh U IEPIEHIUKYIAPHOCTD
NpSIMBIX W IUIOCKOCTEH, Yrol MeEXAYy MNPSMBIMH, YIOJd MEXAy MpsSIMOH H

IIJIOCKOCTBIO, YIOJI MCKAY IUIOCKOCTAMH, pAaCCTOSAHHUEC OT TOYKHU OO0 IINIOCKOCTH,




10

pacCTOSTHUE MEXKIY MpPSMBIMH, PACCTOSHUE MEXIY IUIOCKOCTSIMU; YMEHHE
WCIIONIB30BaTh MPH PEUICHUH 3aj1ad U3ydeHHbIE (AaKThl M TEOPEMbI INIAHUMETPHUH;
YMEHHE OIEHHBATh pa3Mepsl OOBEKTOB OKPYKAIOIIErO0 MHpPA; CTPOUTH
MaTeMaTHYECKHE MOJIENH C TIOMOIIBI0 T€OMETPHYECKUX TOHATHI W BEIHYHWH,

pe€uiaTh CBA3AaHHBIC C HUMU IIPAKTUYCCKUEC 3ala4n

YMeHue omnepupoBaTh TMOHATHAME: IUIOMAnb GUrypsl, o00BEM urypsl,
MHOTOTPaHHUK, TPaBUIBHBII MHOTOTPaHHHK, CEYCHHEe MHOTOTPaHHHUKA, KYyO,
napajuiejienuies, Npu3Ma, Nnupamuaa, (Urypa W MOBEPXHOCTh BpalleHus,
MWIMHIpP, KOHyC, Imap, cdepa, MIomans cdepsl, IUIOMEAAb MOBEPXHOCTH
MUpaMUJIBI, TPU3MBI, KOHyca, MWIHHApPA, OO0BEM Ky0a, NPAMOYTOJIHHOTO
napajuienenumnena, TUpaMuIbl, TPU3MbL, MWIMHAPA, KOHyca, mapa, pa3BEépTKa
MOBEPXHOCTH, CEUCHHUS KOHYCa U IWJIMHIPA, MapaljIeIbHbIC OCHU MM OCHOBAHHUIO,
ceueHue Imapa, IUIOCKOCTh, Kacaromiascs cdepbl, NUIMHAPA, KOHyca; yMEHHUE
CTPOWUTh CEUYCHHWE MHOTOTPaHHHMKA, W300pakaTh MHOTOTPAaHHHMKH, (GUTYpHl |
MOBEPXHOCTH BpAICHHS, UX CEYCHHsI, B TOM YHCJIC C MOMOIIHIO DJICKTPOHHBIX
CPEJICTB; YMCHHE NMPUMEHSATh CBOWCTBA TEOMETPUICCKUX (UTYP, CAMOCTOSTEIBHO
(opMyJTUPOBaTh OMNPENEICHUS H3y4aeMbIX (UTYp, BBIABUIaTh THUIIOTE3BI O
CBOWCTBAX M TpPH3HAKAX TCOMETPUYECKHX (QUTyp, OOOCHOBBIBATH HJIH
OMpoBEpraTh HMX; YMEHHE MPOBOJUTH KiaccH(PUKalio (GUTyp MO pa3IHIHBIM

IIprU3HaKaM, BBIIIOJIHATH H606XOILI/IMLIG JOTIOJTHUTEJIBHBIE ITOCTPOCHUA

11
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YMeHne onepupoBaTh MOHSATHUSMH: JIBIKCHHWE B MPOCTPAHCTBE, Mapajlie’IbHBIN
HEepPeHOC, CHMMETPHS Ha TIOCKOCTH U B IPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHue
nogoousi, momoOHble (UTYpHI; YMEHHE pacro3HaBaTh paBHBIE M MOJOOHBIC
¢urypel, B TOM YHUCIEe B MPHUPOJAE, HCKYCCTBE, APXUTEKType; HCIIOJIH30BaTh
reoMeTpHUYECKHe OTHOLICHUS MPH PEUICHWH 3a]ad; HAaXOIUTh TeOMETPUYECKHUE
BEJIMYMHBI (JUIMHA, YTOJI, IUIOHIaab, OOBEM) NpH pElIeHUH 3a1ad W3 JPYrHX
y4eOHBIX MPEAMETOB M U3 PeajbHOW KH3HU; YMEHUE BBIYUCISTH F€OMETPUUECKHE
BEJIMYMHBI (JUTHHA, YToj, IUIONaab, 00bEM, IUIOIAAb TOBEPXHOCTH), UCTIONbL3YSI
W3y4YeHHbIE (JOPMYJIBI ¥ METOJIbI, B TOM YHMCIIE: TUIOMIAAb TOBEPXHOCTH MUPAMHU/IHI,
MPU3MbI, KOHYCa, MWJIMHIpPA, IUIONaas chepbl; 00bEM KyOa, NPSIMOYTOJLHOIO
napajvielenunena, MUPaMUIbl, NPU3MBL, LWIMHAPA, KOHyca, IIapa; yMeHHe
HaXOAWUTh OTHOLIEHHE 00BEMOB OAOOHBIX HUTYD

YMeHue onepupoBaTh MOHATHUAMU: MPSIMOYTOJIbHAS CUCTEMa KOOPIUHAT, BEKTOP,
KOOpAMHATHl TOYKH, KOOPAMHATHI BEKTOpA, CyMMa BEKTOPOB, INPOW3BEACHHUE
BEKTOpa Ha YHUCIIO, pa3ioKeHHe BEKTOpa Mo 0a3ucy, CKalspHOE TPOU3BE/CHUE,
BEKTOPHOE TMPOM3BENICHHE, Yrojd MEXAY BEKTOpaMH; YMEHHE HCIOIb30BaTh
BEKTOPHBII U KOOPAMHATHBII METOA [UIsl PEIISHHU TEOMETPHUECKHX 3a/1a4 U 337144

Jpyrux y4eOHBIX MPEIMETOB
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YmMmenne BBI6I/IpaTB HO,I[XO,I[HH.II/IIZ METOJA MJIA pCHICHUA 3aAdavdd; I[MOHWUMAHUC




3HAaYMMOCTH MaTEMAaTHUKH B U3yYCHUH MPUPOIHBIX M OOIIECTBEHHBIX MPOIIECCOB U
SIBJICHU, YMEHHE PaCllO3HABATH MPOSBICHUE 3aKOHOB MATEMAaTHKU B MCKYCCTBE,
YMEHUE MPUBOJUTH IPUMEPHl MATEMATHYECKUX OTKPBITUH POCCUKMCKOH U

MHPOBOM MaTeMaTUYECKON HAYKH




INEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA EI'D I10

MATEMATHUKE

Kon IIpoBepsieMblii 3J1eMeHT CO/IEPKAHMSA
1 Uwicna v BEIYHACICHUS

11 HartypanbHbie u nensie uncna. [IpusHaku AeIMMOCTH LEIBIX YHCEI

12 Pammonansaeie uncina. OOBIKHOBEHHBIC M NECATHUYHBIC IPOOH, MPOICHTHI, OCCKOHECUHBIC
' MIEPHOANYECKUE TIPOOH

13 Apudmernyeckuii KOpeHs HaTypadbHOU cTeneHu. JleficTBus ¢ apudMeTHIeCKUMU KOPHAMHA
' HaTYpalbHOW CTETICHH

14 Crenenp c 1mensiM mnokaszareneM. CTeneHb € palMOHANbHBIM IOKa3zareneM. CBoMCTBa
' CTEIICHH

15 CuHyc, KOCHUHYC M TaHI'€HC YHCJIOBOIO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHI'CHC
' YHCJIOBOTO apryMEHTa

1.6 Jlorapudwm uncna. [lecsituuapie 1 HATypallbHBIE JOTapUGMBI

HeiicTBuTenbHble uncna. ApudMeTHYecKHe Omepalud ¢ JACHCTBUTEIBHBIMU YHCIIAMH.
1.7 [MpubnmkEéHHbIE BBIYMCICHUS, IMpaBUia OKPYTJCHUS, NMPUKUAKA W OICHKA pe3yibTara
BBIYMCIICHUN

1.8 [IpeobpazoBaHue BeIpaKeHUH

19 KommuiekcHsle uncna
2 VYpaBHEHHS U HEPABEHCTBA

2.1 Lesnbie u xpoOHO-paliOHaTBHBIE YPABHEHHUS

2.2 WppatnmonansHple ypaBHEHUS

2.3 TpuroHomeTpuuecKie ypaBHEHUS

24 [NokazarenbHbie U JOrapupMUIecKue YpaBHEHHS

2.5 Lenpie 1 1poOHO-paIIMOHATBHBIE HEPABEHCTBA

2.6 WppauronanbHble HEpaBEeHCTBA

2.7 IlokazarenbHele U JorapudpMuueckue HepaBeHCTBA

2.8 TpuroHomeTpuueckie HepaBeHCTBA

29 CucTtemMBbl U COBOKYITHOCTH YPaBHEHHUI 1 HEPABEHCTB

2.10 VYpaBHEHHS, HEPABEHCTBA U CUCTEMBI C TIapaMeTpaMu

2.11 Martpuna cucteMsl TMHEHHBIX YpaBHEHUN. OnpenenuTens MaTpUIbl
3 OyHKOMK U TpaduKu

31 Oynkaus, cnocoOb! 3ananusa Gpynkuuu. ['padux Gynkinun. Bzanmuo obpatHeie QyHKIMU.
. Yéruble u Heu€THBIe QyHKIUH. [leproueckre GyHKIUHN

3.2 Ob6nacte onpeseneHuss 1 MHOXKECTBO 3HadeHui (ynkumu. Hymu ¢ynkumu. IpomexyTtku




3HaKOIIOCTOSHCTBA. HpOMe)KyTKI/I MOHOTOHHOCTH (I)YHKLII/II/I MaKCI/IMYMBI U MHUHUMYMbI

¢byaxmun. Hanbonpmee n HanMeHbIee 3Ha9eHNE (PYHKITUN Ha TTPOMEKYTKE

Crenennast QyHKOHsS C HATypalbHBIM W IeNbIM TokasareneMm. EE cmoiictBa u Tpaduk.

33 CoiicTBa 1 rpaduK KOpHs N-0if cTeneHn

3.4 Tpuronomerpudeckue (HyHKIIIH, UX CBOMCTBA U TpaQuKu

3.5 [okazarenbHas u norapupmuyueckas QyHKIHNU, UX CBOMCTBA U TpaduKu

36 Toukn paszpsiBa. AcuMnTOTH TpadukoB ¢yHKIMA. CBoMcTBa (YHKIHIA, HEMIPEPHIBHBIX HA
' OTpe3Ke

3.7 ITocnenoBaTenbHOCTH, CLIOCOOBI 3aJaHus ITOCIEN0BATEIbHOCTEH

3.8 Apudmernueckast 1 reoMeTpuuecKkas nporpeccu. @opMyia CI0XKHBIX POLEHTOB
4 Hauana maremarudeckoro aHanusa

4.1 [pousBoanas ¢pynkunu. [IpousBoaHbIe SIeMeHTapHBIX (QyHKIHN

4 [IpumeneHne MPOM3BOAHON K HCCIENOBAHUIO (DYHKIIMKA Ha MOHOTOHHOCTH M 3KCTPEMYMBL.
' Haxoxaenne HaubospIero 1 HaMMEHbBIETO 3HAYCHUS (PYHKIMU Ha OTPE3Ke

4.3 [epBooOpaznas. Muterpan
5 MHo>kecTBa U JOruKa

5.1 MHoOxecTBO, oniepaliuy Haj MHOKecTBaMu. Jlmarpammel Ditnepa — Benna

5.2 Jloruka
6 BeposATHOCTD U cTaTHCTHKA

6.1 OrmicarenbHasi CTATHCTHKA

6.2 BepositHocTh

6.3 Komb6unaropuka
7 l'eomerpus

7.1 @urypsl Ha IIOCKOCTU

7.2 [IpsiMbIe ¥ MIIOCKOCTH B IPOCTPAHCTBE

7.3 MHororpaHHUKH

7.4 Tena u MOBEPXHOCTH BpAIEHUS

7.5 KoopauHatel 1 BEKTOpBI




Y4eOHblii Kypc «BepoSITHOCTH M CTATUCTHKA»
HOACHUTEJIBHAS 3AIIUCKA

VuebHblil Kypc «BeposSTHOCT M CTaTUCTHKa» YINIYOJEHHOTO YpPOBHS  SIBJISETCS
IPOIOJDKEHUEM U Pa3BUTHEM OJIHOMMEHHOTO y4eOHOTo Kypca yriyOnEeHHOro YpOBHS Ha ypOBHE
cpeaHero ooOmiero oOpa3zoBaHMA. Y4YeOHBIH Kypc mpeaHasHadyeH s (opMUpOBaHUS Y
00y4aroIuXcsl CTaTUCTUYECKOM KyNbTypbl M IOHMMAaHHsS PpOJU TEOPUU BEPOSITHOCTEH Kak
MaTeMaTHYeCKOr0 MHCTPYMEHTa ISl M3Yy4YeHMs CIy4alHBIX COOBITHM, BEIMYMH M IPOLECCOB.
[Tpu u3ydeHnn Kypca oOOramaroTcs MpPEeACTaBICHUS O0YYaIOUIMXCS O METOAAX MCCIEIOBAaHUS
M3MEHUYMBOIO MHpa, DPAa3BUBAETCS I[OHMMAHUE 3HAUYMMOCTH U OOIIHOCTH MaTeMaTHYECKHUX
METOJOB TIO3HAHMA KaK HEOTbEMJIEMOM 4YacTH COBPEMEHHOIO €CTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHUS.

CopnepxaHue y4yeOHOro Kypca HalpaBiI€HO Ha 3aKpEIUICHWE 3HaHWM, MOJY4YEHHBIX MpU
U3y4eHHH Kypca Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUs, U HA pPa3BUTHE MPEICTABICHUHA O
CIIy4alHBIX BEJIMUYMHAX M B3aMMOCBA3SIX MEKIY HUMH Ha BaXHBIX ITPUMEpaX, CEOKEThI KOTOPBIX
HOYEPIHYTHI U3 OKpY’Karoliero Mupa. B pesynbrate y 00ydaronmxcs JOHKHO COPMUPOBATHCS
MpEACTaBICHHE O HauOoyiee YHNOTPEOUTETbHBIX © OOIMIMX MAaTeMaTUYeCKHX MOJEIsIX,
UCIOJB3YEMBIX JUI  ONHCAaHUS AHTPOIIOMETPUYECKHMX M JAEMOrpaUyecKux BEIMYUH,
HOTPEIIHOCTE B  pPa3IUYHble poOJAa H3MEPEHUAX, JJIUTEIBHOCTH O€30TKa3HOW paboThl
TEXHUYECKUX YCTPOWCTB, XapaKTEPUCTHUK MAcCOBBIX SIBJICHMH M IPOLECCOB B OOIIECTBE.
Y4eOHbI Kypc sBisieTcss 0a30i i OCBOCHHS BEPOSTHOCTHO-CTATHCTUYCCKUX METOIOB,
HEOOXOUMBIX CHEHAIMCTaM HE TOJIbKO MHKEHEPHBIX CHELUAIbHOCTEH, HO TaKXKe COLUAIbHBIX
U IICUXOJIOTHYECKUX, MOCKOJIbKY COBPEMEHHbIE OOIIECTBEHHbIE HAyKH B 3HAYMTEIbHOH Mepe
UCMOJB3YIOT ammapar aHaiau3a OoJbIIMX JaHHbIX. LleHTpanbHyt0 wacTh y4yeOHOro Kypca
3aHMMaeT OOCYKJIEHHE 3aKoHa OOoNbIIMX uucel — (YHIaMEHTAJIbHOIO 3aKOHAa MPHUPOJIBI,
MMEIOLIEr0 MaTeMaTHYECKyI0 (popMalin3aluio.

B cooTBercTBUUM ¢ yKa3aHHBIMHU IIEJIIMU B CTPYKType yuyeOHOro kypca «BeposTHOCTh 1
CTaTUCTHKA» Ha YIIyONEHHOM YPOBHE BBIIEICHBI OCHOBHBIE COJEp)KaTeIbHbIE JIMHHU:
«CrnyuaitHble cOOBITHS U BEpOSITHOCTU» U «Ciy4yaifHble BETMUUHBI M 3aKOH OOJIBLIMX YUCEID.

[ToMMMO OCHOBHBIX JIMHUWA B Y4Y€OHBIN KypC BKJIIOYEHBI 3JIEMEHTBHI TEOPUH TrpadoB U
TEOPUU MHOXKECTB, HEOOXOAUMBIE ISl TOJTHOLIEHHOTO OCBOGHMSI MaTepHala JaHHOTO y4eOHOro
Kypca U CMEXHBIX MaTeMaTUYECKUX YUeOHBIX KYPCOB.

Conepxxanne yuHUM «CiyyaifHble COOBITHSI M BEPOSATHOCTH» CIYXXHMT OCHOBOHM st
dbopMUpOBaHUSA TPEACTABICHUI O pacCHOpeleIeHUH BEpPOSITHOCTEN MEXJIy 3HAYCHUSIMU
CIIy4alHBIX BEIMYMH. BakHyr0 4acTb B 3TOM COAEPKATEIBbHOM JIMHUM 3aHUMAET H3y4EHUE
reOMETPUYECKOr0 W OMHOMMAJIBHOTO paclpefeseHUd M 3HAKOMCTBO C MX HENpPEephIBHBIMU
AQHAJIOTaMH — [10Ka3aTeJIbHBIM U HOPMAJIBHBIM PacIpeleICHUSIMH.

Tembl, CBA3aHHBIE C HEMPEPHIBHBIMU CIYYallHBIMU BEIMYMHAMU U PaCHpPEIesICHUSMU,
aKLIEHTUPYIOT BHUMaHHe OOydalolIMXCsli Ha OMUCAHUM W M3YYEHHM CIIy4alHbIX SIBJICHHUM C
MOMOIIIBI0 HENpepbIBHBIX (QyHKIUH. OCHOBHOE BHUMAaHHE YJENSAETCS IO0Ka3aTelbHOMY U
HOPMaJIbHOMY paclpeeICHUSM.

B yuebHOM Kypce mpemycMaTpuBaeTcsi O3HAKOMUTEIbHOE M3YyYEHHE CBSA3M MEXKIY
CIIy4ailHBIMU BEJIMYMHAMH M OMHKCAaHUE 3TOM CBS3H C MOMOIIBI0 KO3 dULIMEeHTa KOppeIalun 1
€ro BBIOOPOYHOTO aHajora. OJTH 3JEMEHThl COJEpXKaHWUA pPa3BUBAIOT TeMy «JluarpamMmbl



pacceMBaHMs», W3YYCHHYI0 Ha YypPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHsS, W BO MHOTIOM
OMHPAIOTCS HA CBEICHUS U3 KYPCOB areOphl U TEOMETPHH.

Emé oqun aeMeHT copepikaHusi, KOTOPBIA MpeiaraeTcsi Ha 03HAKOMHUTEIIFHOM YPOBHE —
MOCJICI0BATEIBHOCTD CIIYYalHBIX HE3aBUCHUMBIX COOBITHH, HACTYIAIONIMX B CIUHHUILY BPEMCHHU.
O3HAaKOMJICHHE C pachpeiesicHUeM BEpPOSTHOCTEH KOJIHMYECTBA TAKUX COOBITHH HOCHUT
Pa3BUBAIOIIMN XapaKTep U SBISACTCSA aKTYaIbHBIM Ui OYAYIIUX aOUTYpHUEHTOB, MOCTYIAIOIINX
Ha yLIe6HBIe CIICHUAJIBbHOCTH, CBA3aHHBIC C 06H.[CCTB€HHBIMI/I HayKaMH, ICUXOJIOTHEN U
YIIPaBICHUEM.

Ha usydenue ydeOHOro kypca «BeposATHOCTh M CTATUCTHKA» Ha YIIyOJCHHOM YpPOBHE
otBoauTcs 68 vacoB: B 10 kimacce — 34 ygaca (1 gac B Henenmo), B 11 kmacce — 34 gaca (1 gac B
HEJIETIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

I'pad, csa3ubiii rpad, mytu B rpade: mukiabl U nend. CreneHb (BaJCHTHOCTb) BEPUIUHBI.
['padsr Ha TTOCKOCTH. [lepeBbs.

CrnyualiHple SKCIIEpUMEHTBI (ONBITHI) M CIIyY9aliHbIE COOBITHS. DJIEMEHTApHBIC COOBITHS
(ucxonpl). BepositHOCTh ciydyailHOTO COOBITHS. BIM30CTh 4acTOTHI U BEPOSTHOCTU COOBITHH.
CrnyuaiiHble ONBITHI C PABHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITHUSIMHU.

Omnepauuu Haj COOBITHSMH: IEepecedeHue, 0ObeIUHEHHE, MPOTHUBOIOIOKHbBIE COOBITHS.
Juarpammsl Diinepa. @opmyra Cl0KEeHUs BEPOATHOCTEM.

VYcnoBHAs BEPOSITHOCTb. Y MHOXKEHUE BEPOATHOCTEU. JlepeBO CIIy4allHOTO 3KCIIEPUMEHTA.
®dopmyna noaHo# BeposTHocTH. Dopmyia baiieca. HezaBucumeblie coObITHS.

bunapHbiii ciiydaiiHbIM ONBIT (MCTIBITAHKE), YCIEeX U Heynada. HezaBucHMble UCIIBITAHUS.
Cepusi HE3aBUCHMMBIX HUCHBITAaHUI 710 mepBoro ycmnexa. [lepecranoBku u ¢axropuan. Hucio
couetanuil. Tpeyronbuuk Ilackans. ®opmyna ounoma HeroToHa.

Cepusi HezaBucUMBIX wHcnbiTaHui bepuymnu. CnyualiHelii BbIOOp U3 KOHEYHOU
COBOKYITHOCTH.

Cnyuaitnas BenuuuHa. Pacnpenenenue BeposTtHocTed. [luarpamma pacnpenencHusl.
Onepauuy Hajx ciaydyalHbIMM BelduuMHamu. buHapHas ciydaiiHas BenuunHa. [Ipumepst
pacrpeziefieHul, B TOM YKCiie TeOMEeTpHIeckoe 1 OMHOMHAIIBHOE.

CoBMecTHOE pacnpeleneHue JByX Ciy4allHbIX BelIM4MH. He3aBucumble ciyvyaiiHble
BeJIMUYMHbL.MaTreMaTH4ecKoe OXHUJAaHWE ClydyalHOM BeiauuuHbl (pacupenenenus). [Ipumepsr
IPUMEHEHHUS MaTeMaTU4YecKoro OXuJaHus (cTpaxoBaHue, JjoTepes). MaTtemaruueckoe
OXXHJaHue OMHApHOH cimy4ailHOW BennuuMHBI. MaTemaThuecKkoe O0KHJIaHUE CYMMBI CIy4YailHBIX
BeIMYMH. MaTteMaTHyeckoe 0XKH11aHue FeOMETPUUECKOT0 U OMHOMHAIILHOTO pacipeaeIeHUH.

Hucniepcusi ¥ CTaHIAPTHOE OTKJIOHEHUE CIy4YalHOW BETWYMHBI (pacmpenesieHus).
Hucniepcust OMHapHOW cioydyailHOW BENWYWHBI. MareMaTuueckoe OXHIaHUE TPOU3BEIACHUS W
JUCIIEPCUSl CYMMBI HE3aBUCUMBIX CIIydallHBIX BEIWYMH. J(ucnepcus U cTaHAapTHOE OTKJIOHEHHE
OMHOMMAJIBHOTO pacmpeneneHus. Jucnepcuss U CTaHAAPTHOE OTKJIOHEHHE TeOMETPUYECKOro
pacrpeneieHus.

11 KJIIACC

HepasenctBo YeOniméBa. Teopema UeOwpimépa. Teopema bepHymin. 3akoH Oo0JbIIMX
yucen. BpiOopounblit Mertox wuccrnenoBaHuil. Bribopounble xapakTepucTukH. OlieHUBaHHE
BEPOATHOCTH COOBITHS 110 BHIOOPOUYHBIM JaHHBIM. [IpoBepka MpoCTEHIIMX TUIIOTE3 C MOMOUIBIO
W3YYEHHBIX paclpeleICHNN.

HenpepeiBable cinydaiiHble BenuuuHbl. [Ipumeppl. @yHKIMSA IUIOTHOCTH BEPOSTHOCTU
pacnpeneneHus. PaBHOMEpHOE paclpeleleHMe M €ro CBOWCTBA. 3aJauM, NPUBOIAIINE K
MOKa3aTeIbHOMY pPacHpeleNieHn0. 3aJayd, NPUBOAAIIME K HOPMAJIbHOMY paCIpENEIICHUIO.
OYHKIMS TUIOTHOCTH BEPOSITHOCTH I0KA3aTEeNbHOTO pachpeneneHns, (YHKIUS IUIOTHOCTH
BEPOATHOCTH HOpPMaJbHOrO pacnpeaencHuss. OyHKIUSA IUIOTHOCTH M CBOMCTBA HOPMAJIBHOTO
pacpeneneHus.

[TocnenoBaTeTbHOCT OJWHOYHBIX HE3aBUCHUMBIX COOBITHH. 3amadyu, MPUBOISAIINE K
pacnpenenenunro [lyaccona.



KoBapuanust nByX cinydaiHeix BenuunH. KodpduimeHT IUHEHHOW KOppEesIuu.
CoBmecTHBIE HAOMIOIEHUS IBYX BeIMUMH. BbiOopounsblii k03 dunment xoppensiuuu. Pasnuune
MEXYy JIMHEHHOM CBS3bI0 M IIPUYMHHO-CIEACTBEHHOM CBA3bI0. JIMHENHas perpeccus, METOX
HAaUMEHBIINUX KBAaJPATOB.



IIVTAHUPYEMBIE PE3YJIbTATDBI OCBOEHUA YYEBHOI'O KYPCA
«BEPOSITHOCTh Y CTATUCTHUKA» (YTJIYBJIEHHBIA YPOBEHB) HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA3OBAHMUSA

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpaaaHCcKOro BOCIUTAHMS:

c(hOPpMUPOBAHHOCTh TPAKIAHCKOW TMO3UIIMK  OOy4YaroIIerocs Kak aKTHBHOTO |
OTBETCTBEHHOT'O HWIE€HAa POCCHUHCKOro OOIIECTBa, MPEJICTAaBICHUE O MAaTEMaTHYECKUX OCHOBAX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHH, NPOLEAYp TpakJIaHCKOTO OOIIecTBa
(BBIOOpPBI, OIMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATH C COIMAIBLHBIMH WHCTUTYTAMHU B
COOTBETCTBUU C UX (QYHKIUSIMU U HA3HAUYCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON MICHTHYHOCTH, YBXKEHUS K MPOILJIOMY U
HACTOAILIEMY POCCUIMCKOM MaTeéMaTHUKH, IEHHOCTHOE OTHOIIEHUE K JIOCTUKEHHUSIM POCCUHUCKUX
MaT€MaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTH)KEHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHHWE JIYXOBHBIX IICHHOCTEH  POCCHHCKOTO  Hapoaa, CcHOpMUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTUUYECKUM IPUMEHEHUEM
JOCTH>KCHUI HAyKHM U AESATENbHOCThIO YUYEHOIO, OCO3HAHME JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOHYHMBOTO OyayIIEro;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE  OTHOIIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEHICHHH, pacCyXIEHUH, BOCIHPHUUMUYUBOCTh K
MaTE€MaTUYECKUM acleKTaM pa3jMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MAaTEMAaTHUYECKUE 3HAHUS B HHTEPECaX 370POBOTO
u Oe3omacHOro obOpa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEXKUM 3aHITUN U OTABIXA, PEryNsapHas (u3HuecKas akKTHBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MPHU 3aHITHUSIX CIIOPTUBHO-030POBUTEIBHON 1€ATEIbHOCTHIO;

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYNly, OCO3HAHHE IIEHHOCTH TPYIO0J00Us, UHTEpEC K pa3iuuHbIM cepam
npohecCHOHANBHOM AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMHU, YMEHHE
COBEpIAaTh OCO3HAHHBIA BBIOOp Oynymied mnpodeccurt W peamu3oBBIBATH COOCTBEHHBIC
JKU3HEHHBIC TUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTH4YeCKOMY OO0Opa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 33/1a4 MaTEMaTUYECKOM HANPaBICHHOCTH;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh  JKOJIOTMUECKOW KYyJIbTYphl, TOHHUMAHWE BIHUSHUS COLHUAIBHO-
HSKOHOMHUYECKHUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HAHUE
I00AaNbHOTO — XapakTepa  JKOJOTHMYECKHX  MpoOJeM, OpHEeHTalus Ha  [pUMEHEHHE
MaTeMaTUYeCKUX 3HAHWUW JJIs pelieHus 3a7ad B 00JIaCTH OKPYXKAIOMIeH Cpejlbl, TUIAHUPOBAHUE
MOCTYIIKOB M OLIEHKH WX BO3MOXKHBIX TIOCIIEJCTBUN JIsI OKPYKAIOIIEH CPEJIbl;

8) neHHOCTH HAYYHOI'0 NO3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAyKH W OOILIECTBEHHOW MPAKTHUKH, NOHUMAHME MAaTeMaTHYECKOW HAyKH Kak Cepsl
YeJI0BEUYECKON JESTEIbHOCTH, 3TANlOB €€ pa3BUTUS U 3HAYUMOCTHU JUIs pa3BUTHS LIMBUIIU3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyIbTYPOU KaK CPEICTBOM IO3HAHMS MUPA,
TOTOBHOCTH OCYILECTBIIATH NPOCKTHYIO M UCCIIEN0BATEIBCKYIO AESITEIbHOCTh HHANBUAYAIBHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

bazoBble JjornuecKkue JeicTBUSA:

BBISIBJISITH M XapaKTEPU30BaTh CYNICCTBCHHBIC MPU3HAKM MAaTEMaTHYECKHUX OOBEKTOB,
MOHSTHUM, OTHOIICHUH MEXIy TMOHATHSAMHU, (GOPMYIUPOBATH  OMpEICNICHUs MOHSITHIA,
YCTaHaBIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(PUKALMU, OCHOBAHUA [UIsi 0000IIeHUs u
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3A;

BOCIIPUHUMATh, (HOPMYJIMPOBATh W MPEOOPA3OBBIBATH CYKICHUS: YTBEPAHUTCIbHBIC W
OTpUIATENIbHbIC, EAMHUYHBIC, YACTHBIE U 00IIUE, YCIOBHBIE,

BBISIBJISITH MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (akTax,
JAHHBIX, HAONIOJACHUSIX W  YTBEPXKACHHSIX, TNpeajiaraTb KPUTEPUU IS BBISBICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JienaTh BBIBOJBI C HMCIOJIb30BAHMEM 3aKOHOB JIOTMKH, AEAYKTHUBHBIX W MHAYKTHBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MIPOBOJIUTh CAMOCTOSITETILHO JIOKA3aTEbCTBA MATEMAaTUUYECKUX YTBEPKACHUH (IIpsIMbIE U
OT TPOTHUBHOIO), BBICTPAWBATH APTyMEHTAIMIO, TPUBOJAUTH IPUMEPHI M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CY>KICHHS U BHIBOJIBI,

BbIOMpaTh CHoco0 pemieHus YydeOHOW 3agaud (CpaBHHMBATh HECKOJIBKO BapHaHTOB
peuieHusi, BBIOMpaTh HauboJiee TMOAXOMAUIMNH € YYETOM CaMOCTOSITEILHO BBIJCICHHBIX
KpUTEPUEB).

ba3zoBble ucciiegoBaTe/IbCKHE 1eHCTBUSA:

HCIIOJIF30BaTh BOIMPOCHI KaK MCCIIEN0BATENbCKUI HHCTPYMEHT MO3HaHUA, (OPMYyIUPOBAThH
BOIPOCHI, (DUKCUPYIOIIHME TMPOTUBOpPEUHEe, MpoOJieMy, yCTaHABIMBAaTh HMCKOMOE H JaHHOE,
(GbopMHUpPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO0, MHEHHE,

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, MCCIEIOBAaHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTHYeCKOro OOBEKTa, SBIECHHUS, TMPOIIECCa, BBIIBICHUIO
3aBUCUMOCTEN MEXIy 00bEKTaMU, SIBIICHUSMH, ITPOIIECCAMHU;

CaMOCTOSITENIbHO (DOpMyIIUpOBaTH 00OOIIECHUS U BBIBOJBI MO Pe3yJbTaTaM MPOBEAEHHOTO
HAOIIO/IEHUSI, UCCIIeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJNYUEHHBIX PE3yJlbTaTOB, BHIBOJIOB U
0000I1IEHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE TMPOIIECCA, a TAKXKE BBIABUTATH MPEANOIOKEHUS O
€ro Pa3BUTHH B HOBBIX yCIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISBJISITH JePUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI OTBETA Ha BOMPOC U IS
pEIICHUS 3aa9H;

BBIOMpAaTh MH(POpPMAIUIO W3 HCTOYHUKOB PA3JUYHBIX THIIOB, aHAJU3UPOBATh,
CUCTEeMATU3UPOBAaTh W HMHTEPHPETUPOBATH HMH(POPMAIMIO pPA3TUUYHBIX BHJIOB U  (QopM
MPE/ICTABIICHHUS;



CTPYKTYpHpOBaTh  HMH(GOPMAIMIO, TPEACTABIATH €€ B  pasluuHbBIX  (opMmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOATENBHO  CHOPMYINPOBAHHBIM
KPHUTEPHUSIM.

KoMMyHUKAaTHBHBbIE YHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCIIPUHUMATh M (OPMYIMPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LEISAMH
O0IIeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaX, JdaBaTb IMOACHCHUA II0 XOAY pCelICHHUA 3adadd, KOMMCHTUPOBATH HOHy‘-ICHHBIfI
pe3ysbTar;

B XO0JZle 00CYXIEHHS 3aJaBaTh BOIPOCH! IO CYIIECTBY OOCYXKIAaeMOW TEeMbI, HPOOJIEMBI,
perraeMoi 3a1auu, BBICKA3bIBATh MJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATH CBOH
CYKACHUA C CYXIACHUAMH APYIruxX y4YaCTHUKOB AWajora, 06HapY)KI/IBaTI) pasiiniuue U CXoAaCTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTIACHS, CBOU BO3PAKCHUS;

IPE/ICTAaBIATh PE3yIbTAaThl PELICHUS 33/a4d, JKCIEPHMEHTa, MCCIEIOBAaHHS, IPOCKTa,
CaMOCTOATENIFHO ~BBIOMpaTh (opmar BBICTYIUICHHS C y4ETOM 3a/4a4 NPE3CHTAMH |
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHbIe YHHBepcaJibHble y4eOHbIe 1eiicTBUSA

Camoopranu3anus:

COCTaBIATh IUIAH, AJITOPUTM pELICHHUS 3a7aud, BBIOMpAaTh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OpMALIUU.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

BJIaJIETh HAaBBIKAMU ITO3HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEpIIAEMBbIX NeHCTBUI
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3yIbTaTOB, BIAAETh CIOCOOAMHU CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIpOIecca U pe3ysIbTaTa pelleHns MaTeMaTHUeCcKOH 3aauu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH IIPH PELICHMM 3a/ayd, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAaHHBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3ysbTaTa LEIM M YCIOBHUSIM, OOBSCHATH MPUYMHBI
JOCTMDKEHUSI WM HEJAOCTHXKEHHsI Pe3yJIbTaTOB JESATEIbHOCTH, HAXOAUTh OIIMOKY, /1aBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

MOHMMATh M MCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON M MHIMBHUIYaJbHOW pabOTHI MpH
pelieHMH y4eOHBIX 3a/a4, NpPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHu3allMi0 COBMECTHOM pPabOTHI, pacrpeleniTbh BUIbl padoT, JOrOBapHBATHCS, OOCYXIATh
MIPOIIECC U PE3YbTAT pabOThI, 0000IIaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B IpyHmHoBbIX (opMax paboThl (00CyXkIeHHs, OOMEH MHEHUMH, «MO3TOBbIE
HITYpPMBI» U HWHBIE), BBIMOJHATH CBOIO 4YacTb pabOThl U KOOPAWHUPOBATH CBOM JIEHCTBHS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHMBATh KAayeCTBO CBOET0 BKJIaga B OOLIMI MPOAYKT IO
KpUTEpUSIM, CHOPMYINPOBAHHBIM YYaCTHUKAMH B3aUMOICUCTBHUS.

MNPEJIMETHBIE PE3YJIBTATHBI



K xonity 10 kjacca oOyyaromuics HAyqIUTCs:

CBOOOJTHO OTEPHPOBATH MOHATHAMU: Tpad, IUIOCKU rpad, cBsI3HBIN rpad, myTh B rpade,
1eTIb, IIUKII, IEPEBO, CTENICHb BEPILIMHBI, IEPEBO CIYYAHOTO SKCIIEPUMEHTA;

CBOOOJIHO OINEpPUPOBATH MOHATHSMHU: CIy4alHbI SKcHepuMeHT (OmbIT), cllydailHoe
coOBITHE, 3JIEMEHTApHOE cllyyailHoe COObITHE (3JIEMEHTapHbI MCXOJ) CIIy4allHOI'O OIIbITa,
HaXOJIUTh BEPOATHOCTH COOBITHUI B OIBITAX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMH;

HAXOJUTh U (OPMYIUPOBATH COOBITHUS: TEpEceUeHUe, OObCIMHEHUE TAaHHBIX COOBITHIH,
coObITHE, NPOTUBOIOJIOXKHOE JAaHHOMY, HCIOJb30BaTh AMArpamMMmbl Oiiiepa, KOOpAMHATHYIO
OpsAMyI0 JJIs pelIeHHs 3a/ad, I10JIb30BaTbCs (OPMYJION CIIOKEHHMsI BEpOSITHOCTEH JJis
BEPOATHOCTEN JIBYX U TPEX CIy4YalHbIX COOBITUM;

ONEpHpOBATh  TMOHATHAMHU: YCIOBHAasi BEPOSATHOCTb, YMHOXKEHHE BEPOSTHOCTEH,
HE3aBUCHMBbIE COOBITHS, AEPEBO CIYyYAHOI0 HKCIEPUMEHTA, HAXOAUTh BEPOATHOCTH COOBITUIH €
IIOMOIIBIO MpaBWJIa YMHOXKEHUS, JiepeBa CIy4ailHOro OIbITa, UCIOJIb30BaTh (POPMYIy HOIHOH
BeposTHOCTH, (popmyny Baifeca mpu pereHun 3a1ad, OonpenesaTh HE3aBUCUMOCTh COOBITUH TI0
(dopMyJie ¥ 10 OpraHU3allK CIy4ailHOro SKCIIEPUMEHTA;

OPUMEHATh M3Y4YEHHblE KOMOMHATOpHbIE (OPMYNbl JJsl TEPEUUCIIEHUS 3IIEMEHTOB
MHOXECTB, 3JIEMEHTapHbIX COOBITUHM ClIy4alHOrO OMNbITa, pEUIeHUs 3ajad 10 TEeopuu
BEPOSITHOCTEM;

CBOOOJTHO OTIEPHPOBATH MOHATHAME: OMHAPHBIN CIyYallHBIA ONBIT (MCIIBITAHUE), YCIEX U
HeyJaya, He3aBUCHMbIE HCIBITAHUS, CEPHsl UCHBITAHUN, HAXOAUTh BEPOSATHOCTU COOBITHH: B
CepUU UCIBITAHUN J10 IEPBOTO yclieXa, B CepUU UCIBbITAaHUNH BepHysuin, B OIbITE, CBA3aHHOM CO
CIIy9aifHBIM BBIOOPOM M3 KOHEUYHOW COBOKYITHOCTH;

CBOOOAHO  OIEpUpOBaTh  MOHATHSAMM:  ClydailHass  BEJIMYMHA,  pacHpelelieHue
BEPOSITHOCTEH, [UarpaMmMa pacrpesieneHus, OMHapHas ciy4aiiHas BeJIUYKHA, T€OMETPUUYECKOE,
OMHOMMAJIBHOE paclpeieIeHuE;

OTEPHPOBATH TIOHATHSIMU: COBMECTHOE pacIpelleieHue IBYX CIYYalHBIX BEJIWYHH,
UCTIOJIF30BaTh TAOJNILy COBMECTHOTO PACIPECTICHHS IBYX CIyYaiHBIX BETMYHMH IS BBIICICHUS
pacrpeliesieHus]  KaXJOW  BEJIMYMHBI,  ONpENeNIeHUs  HE3aBHCHUMOCTH  CIIy4yailHbIX
BEJIMYHMH;CBOOOHO ONEPUPOBATh MOHATHEM MaTEeMaTHUYECKOT0 0KUJaHUS CITy4aifHOW BETMYUHBI
(pactipenieneHus), IPUMEHSTH CBOWCTBA MAaTEMaTHUYECKOTO OXHJIAHUS TPH pEHICHWH 3ajad,
BBIYUCIISITh MAaTEMATUYECKOE OXKHUJaHHE OWHOMHAIBHOTO W T€OMETPUYECKOTO paclpeieeHuH;
CBOOOJTHO ONEpUpPOBATh MMOHATUSAMH: JUCHEPCHUs, CTAaHAAPTHOE OTKJIOHEHHE CllydailHOM
BEJIMYMHBI, NPUMEHATh CBOWCTBA AMCIEPCHUU CIIydallHOW BeIMYUHBI (pacrpejieieHus) npu
pelIeHny 3a/a4, BBIUMCIATH AHWCIEPCUI0 W CTaHAAPTHOE OTKIOHEHHE T'e€OMETPHYECKOTO H
OMHOMHUAIBHOTO paclpeaeeHui.

K konmy 11 ki1acca o0yyaromuiicss HAy4YUuTCS:

BBIYUCIISITh  BHIOOPOYHBIE XapaKTEPUCTUKM IO JIaHHOM BBIOOPKE U OIICHHUBATh
XapaKTEPUCTHKN TEHEPAITbHOW COBOKYMHOCTH JAQHHBIX IO BBIOOPOYHBIM XapaKTEPHCTHKAM.
OneHnBaTh BEPOATHOCTH COOBITUH W TPOBEPATh NPOCTEHIINE CTATHCTUYECKHE THUIOTE3HI,
HOJIB3YSACh U3YUYEHHBIMH pacIipe/leIeHUsIMH;

IOPUBOANUTH TPUMEPHI 3a7ay, MPUBOIAIIMX K IMOKa3aTeIbHOMY pacHpeiesIeHHulo, 3a/ad,
NPUBOIAIINX K HOPMaIbHOMY pactipeiesieHuto. OneprupoBarh MOHATHAMH: (DYHKIHS TUIOTHOCTH
BEPOSITHOCTH TTOKA3aTEIILHOTO paclpeieieH s, PYHKINS TUIOTHOCTH BEPOSITHOCTH HOPMAJIBLHOTO
pacripenesnieHus, (pyHKIMS TMJIOTHOCTH U CBOWCTBA HOPMAJIBHOTO paclpe/ieIeHus ;oNnpeesaTh
KO3 PUIMEHT TUHEHHONU KOPPETALMH, BBIOOPOUHBIN KOI(D(DUIIMEHT KOPPESALHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE

HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/ Konrposbubie  IIpakTuueckue

NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE

padoTshI padoThI
pecypchl

DOnemMeHTHl Teopun rpados 3

CrnyyaliHbl€ OIBITHI, CIIy4aiiHbIE COOBITUS U 3

BEPOSITHOCTH COOBITUM

Ornepanuu HaJ MHOKECTBAMH U

coObITusiMH. C10’K€HHE U YMHOKEHHUE 5

BEPOSITHOCTEN. Y CIIOBHASI BEPOSITHOCTb.

HezaBucumsle coobITUs

OneMeHThl KOMOMHATOPUKU 4 1

Cepun nocien0BaTeIbHBIX UCIIBITAHUI.

Wcnbrtanus bepaymm. CiaydaiiHelid BBIOOp 5

13 KOHEYHON COBOKYITHOCTH

CrnyualiHble BEJIMUMHBI U pacripeiesieHUs 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM
Ne n/m
NMPorpamMmbl

1 3aK0H OOJIBIINX YHUCET

KoanuecTBo 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTHyeckue
padoTshI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

2 DeMEHTBl MaTEMAaTHYECKOH CTaTUCTUKHU

HenpepbiBHBIC CTy4aiiHbIC BETMYHHBI
3 (pactipeenieHus ), oKa3aTeIbHOE U
HOpPMAaJIbHOE paclpeaeIeCHHs

4 Pacnpenenenue Ilyaccona

CBs13b MCXKOY CJIy‘IB,fIHI:IMPI BEInM4YnHaMun

O000111eHHE U CUCTEMATU3ALNS 3HAHUM

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

11 1
34 1




IHOYPOYHOE IINTAHUPOBAHHME
10 KJIACC

Ne i/

Tema ypoka

I'pad, cBs3HBIHN Tpad, npeacTaBiIcHUE
3aJ1auu C MOMOIIIBIO rpada

KoanuecTBo 4acoB

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgponbie
o0pa3oBaTeJibHbIE

pecypchl

Crenenb (BaJIeHTHOCTb) BepliuHbL. [1yTh

B rpacde. Llenu u nukisl

I'padbr Ha mnockoctu. [epeso
CIIy4alHOT'O DKCIIEpUMEHTA

CnyJaiiHbIe SKCTICPUMEHTHI (OTIBITHI) U
citydaiiHble COOBITHS. DIeMEHTapHbIE
COOBITHSI (MCXOIBI)

BeposiTHOCTB cilydaliHOTO COOBITHS.
BeposiTHOCTH cOOBITHI B OIIBITaX €
PaBHOBO3MOXHBIMH 3JI€MEHTApHBIMU
COOBITHSIMU

BeposiTHOCTB CcitydaifHOTO COOBITHSI.
BeposiTHOCTH cOOBITHI B OIIBITaX €
PaBHOBO3MOXHBIMH 3JI€MEHTApHBIMU
COOBITHSMU

[Tepeceuenne, 00beTMHEHIE MHOKECTB
¥ COOBITHH, IIPOTHBOITOJIOKHBIE
coObITust. DopMyna CIOKEHUS
BEPOSATHOCTEMN




VYcnoBHas BEpOATHOCTb. Y MHOKEHUE

8 BeposATHOCTE. DopMyJia yCIOBHOM
BEPOATHOCTH
VYcnoBHas BEpOATHOCTb. Y MHOKEHUE

9 BeposATHOCTEH. Dopmyria yCIOBHON
BEPOSATHOCTH

10 dopmyna MOTHOW BEPOSITHOCTH

11 ®opmyna baiieca. HezaBucumele
COOBITUS

12 KomM6uHnaTopHOE IpaBUI0 YMHOXKEHHUSL.
[lepecTanoBku U paxkTopuan

13 Yucino coueranuid. TpeyrojibHUK
[Tackans

14 ®opmyna 6bunoma HeroToHa
KonTponasnas padora Nel: "I'padsl,

15 BEPOATHOCTH, MHOXKECTBA,
KoMOWHaTopuka'
buHapHBIN Cily4aiiHBINA OIBIT
(ucmibITaHue), ycrex U HeyJaya.

16 HezaBucumsle ucnbitanus. Cepus
HE3aBHCHUMBIX UCIBITAHUHN J0 IEPBOTO
ycrexa

17 Cepus HE3aBUCUMBIX UCTIBITAaHUH 110
MEPBOro ycrexa

18 Cepus HE3aBUCUMBIX UCTIBITAHUI
bepnymm

19 CrnyuaiiHblii BBIOOD U3 KOHEUHOU

COBOKYITHOCTH




20

[IpakTuueckas pabora c
YICIIOJIb30BaHUEM JJIEKTPOHHBIX TaOJIHUIL

21

22

23

Cnyuaiinas BennuuHa. Pacripenenenue
BeposATHOCTEN. J{narpamma
pacrpeneieHus

Onepanuu HaJl CIy4alHbBIMU
BenuunHaMu. [IpuMepsl pacnpenencHuii.
bunapHas ciydaiiHas BeJIu4vHa

FGOMeTpI/I‘IeCKOG pacipeaciacHuc.
bunomuanbHOE pacupeaciICHuc

24

MaremaTtnueckoe 0KMIaHNE CIIy4alHON
Benn4YrHBI. COBMECTHOE pacIpe/iesieHue
JBYX CIIy4alHbIX BEJIMYMH

25

HesaBucumsble ciiydaliHble BEJIMYHHBI.
CBolicTBa MaTEMaTUYECKOTO OKUAAHMUSL.
MaremaTtnueckoe 0xHuaaHue OMHApHOU
CIIy4allHO! BEIUYMHBI

26

27

Marematnueckoe OKuaaHue
TCOMETPHUICCKOI'o 1 OMHOMHAJILHOT'O
pacnpeneneHui

I[I/ICHCpCI/ISI " CTaHAApPTHOC OTKIIOHCHUC

28

Jucnepcust OuHapHOU Ciy4aiiHON
BeIMYUHBL. CBOMCTBA AUCTIEPCHH

29

30

Maremaruueckoe OXXHAaHUC
MMPOU3BCACHUA U JUCIICPCHUA CYMMBI
HE3aBUCHMBIX CJ'Iy‘I&fIHBIX BCJIMYUH

Jucnepcust OMHOMUATBHOTO
pacnpenenenus. [Ipaktuueckas padota ¢




UCIIOJIb30BaHUEM JIEKTPOHHBIX TA0JIUIL
Jucnepcus U cTaHgapTHOE OTKJIOHEHUE

31 TeOMETPUYECKOTO PaCIpPE/ICICHUSI. . 1
[IpakTuyeckas pabora c
UCTIOJIb30BaHUEM 3JIEKTPOHHBIX TaOIHUIY

32 O000111eHrEe U cUCTEMATU3aLMs 3HAHUI 1
KonTponpHas padora Ne2: "cnbiranus

33 bepnysum. CiiyyaiiHple BETUYHUHBI U 1
pacrnpenenenus"

34 O06o00meHne U cucTeMaTu3alus 3HAaHUK 1

OBIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

HepasenctBo YeoOrnimera. Teopema
YeoOnimena. Teopema bepuymmu. 3akon
OOJBIINX YKCeT

KoanuecTBo 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgponbie
o0pa3oBaTe/ibHbIE

pecypchl

Hepasencto Yebrimesa. Teopema
YeoOnimena. Teopema bepuymmu. 3akon
OOJBIINX YHCeT

Hepasencto Yebbimesa. Teopema
Yeonimena. Teopema beprysum. 3akoH
OOJIBIIINX YHCEeI

Br160pouHBIii METO/T MCCIIeIOBaHUIA

HpaKTI/ILIeCKaSI pa60Ta C UCIIOJIb30BAHHEM
OJICKTPOHHBIX Ta6J'II/II_I

['enepanbHasi COBOKYNHOCTb U Cy4aiiHast
BbIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMU
xapaktepuctiukamu. OlleHKa CPeTHEro U
JUCIIEPCUU TEHEPAIBHON COBOKYITHOCTH C
MOMOIIBIO BEIOOPOYHBIX XapaKTEPUCTUK

I'enepanpHas COBOKYITHOCTh U ClydaiiHas
BbIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMU
xapakrepuctukamu. OLieHKa CPETHETO U
JUCIIEPCUU TEHEPATILHON COBOKYITHOCTH C
MIOMOIIBIO BEIOOPOYHBIX XaPaKTEPUCTUK




OrneHnBaHue BEPOATHOCTEH COOBITUI TTO
BBIOOpKE

10

11

Craructuueckas runoresa. [Iposepka
MPOCTEUIINX TUIIOTE3 C MOMOILIBIO CBOMCTB
U3Y4YEHHBIX pacIpeneIeHuin

Cratuctuueckas runoresa. [Iposepka
MPOCTEHIINX TUIIOTE3 C MOMOIIBIO CBOMCTB
M3YYECHHBIX pacCIpeIeICHHUI

HpaKTI/I‘IeCKaH pa60Ta C UCIIOJIb30BAHUECM
QJICKTPOHHBIX Ta6J'II/ILI

12

[IpuMepr! HePEPBIBHBIX CIIyYanHbIX
BenM4YUH. OyHKIUSA IUIOTHOCTH
BEPOATHOCTH

13

14

15

PaBHOMepHOE pacnipenenenue. [Ipumepst
3a7a4, IpUBOJAIINX K ITOKA3aTCJIIbHOMY U K
HOPMAaJIbHOMY paclpeaeICHUAM

CDYHKI_[I/IH IIJIOTHOCTH BCPOATHOCTHU
IMMOKAa3aTCJIbHOTO paCIpCACIICHUA
CDYHKIJ;I/H[ IIJIOTHOCTHU BEPOATHOCTHU
HOPMAJIbHOT'O paClpeaCiICHUA

16

ITocaenoBaTeNbHOCTE OJUHOYHEIX
He3aBUCHUMBIX coObITHil. [Ipumep 3amaun,
pUBOAALIEH K pacnipenenenuto [lyaccona

17

18

[IpakTuueckas paboTa ¢ UCIOIB30BaHUEM
AJIEKTPOHHBIX TAOJIUII

KoBapuanus 1Byx ciyyailHbIX BETMYHH.
Koadduument koppensuuu

19

CoBMeCTHBIC HAOTIOJICHUS BYX BEJIMYUH




20

Bri6opounsiii k03 puimeHT Koppensum

Paznuune Mex 1y IMHEWHOU CBA3BIO U

21 IIPUYMHHO-CJIEACTBEHHOM CBA3bIO

22 Jluneiinas perpeccus

93 [IpakTuueckast paboTa ¢ HCIOIB30BAaHHEM
AIIEKTPOHHBIX TaOJIHIL
ITpencraBneHne JaHHBIX ¢ TOMOLIBIO

24 TaOIHI] ¥ TUarpamm, orucareabHas
CTaTUCTHKA

o5 OneITHI ¢ paBHOBO3MOXHBIMU
3JIEMEHTAPHBIMH COOBITUAMU

26 Boruncnenue BeposiTHOCTEN COOBITUI C
npUMeHeHHEM (opMyIT
Boruncnenue BeposiTHOCTEN COOBITUI C

97 pUMEHEHHEM I'paUUECKUX METOJI0B:
KOOpJMHATHAs MpsiMasi, 1epeBo,
nuarpamma Oitniepa

28 CriyuaiiHble BEJIMUNHBI U paclIpeeIeHUs

29 MareMaTtnueckoe 0KMIaHUE CIy4alHOU
BEJIMYMHBI

30 MaremaTruecKkoe OKHIaHuE CITy4YaitHON
BEJIMYMHBI

31 KonTtponbHas pabora: "BeposTHocTs U
cTaTucTuka"
Brruncnenue BeposTHOCTEH COOBITHI C

32 npuMeHeHneM GopMyIl U rpaduyecKux

MCTOO0B




Brraucnenue BeposaTHOCTEH COOBITHI C

33 npuMeHeHueM (Gopmyi u rpadgudeckux 1
METO/IOB
CrnyvaiiHbple BeTMYMHBI U PACTIPEICTICHHS.
34 Marematnueckoe 0KMIaHNE CIIy4aliHON 1
BEJIMYMHBI
OBLIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME




IMPOBEPSEMBIE TPEFOBAHMSI K PE3YJIbTATAM OCBOEHHSI OCHOBHOM
OBPA3OBATEJbHOM ITPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepPsAeMoro .
0o0pa3oBaTe/IbHON NPOrPaMMBbI CpeiHero o01ero 00pasoBaHus
pe3yabTara
6 Teopust BEpOATHOCTEN U CTATUCTHKA
6.1 Yurath U CTPOUTH TAOJIULBI U JUATPaAMMBbI
6.2 OnepupoBaTb  NOHATUAMU:  CpeqHee  apuMeTHUecKoe, MeauaHa,
' HauOoJIbIlIee, HAMMEHbIIEE 3HAUEHNE, pPa3MaX MacCHBa YUCIIOBBIX JaHHBIX
OnepupoBaTh MOHATUSIMH: CIYYalHBII SKCIIEPUMEHT (OMBIT) U CllydailHOe
coObITHE, >IEeMEHTapHOe COObITHE (PIEMEHTAPHBIM HCXOJ) CIIy4ailHOTO
6.3 ONBITa; HAXOAWUTh BEPOSTHOCTU B OINbITAX C PABHOBO3MOXHBIMU
CIIy4ailHBIMU COOBITUSMHU, HAXOJUTh U CPAaBHUBATH BEPOATHOCTH COOBITHI B
M3YYEHHBIX CITy4alHBIX KCIIEPUMEHTaX
Haxomute u QopmynaupoBaTh COOBITHA: MEpeceueHUe H OO0bEeIUHEHUE
6.4 JAHHBIX COOBITHH, COOBITHE, MPOTUBOMOJIOKHOE JAHHOMY COOBITHIO;
' MOJIb30BATHCS JUarpamMmmamu Jisepa u GopMyIioi CI0KeHHs BEpOsSTHOCTEH
IIPU PELICHUH 3a/1a4
OnepupoBaTh MOHATUSIMU: YCIOBHAsI BEPOSITHOCTh, HE3aBUCUMBbIE COOBITHS;
6.5 HaxOJIUTh BEPOATHOCTU C MOMOUIBIO MPAaBHJIA YMHOXEHHS, C MOMOIIbIO
JIEpEBa CIy4YaiiHOrO OMbITa
6.6 [TprMeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILIEHUH 3a7a4
OnepupoBaTh MOHATHSIMU: WCIBITAHUE, HE3aBUCHUMBIE HCIIBITAHUSA, CEpPUs
6.7 UCIBITAaHUH, YCIIeX W HeyAauda; HaXOIUTh BEPOSITHOCTH COOBITUH B cepuu
' HE3aBHCHUMBIX HCIIBITAHUNA JI0 MEpPBOro YyCIexXa, HaXOAUTh BEPOSITHOCTU
COOBITUH B cepUU UCTIBITaHUN bepHyn
6.8 OnepupoBaThb  MOHATUSIMU:  CiIydailHass  BEJIMYMHA, paclpeesieHue
' BEPOSITHOCTEM, TMarpaMma pacrpeaeieHus
11 KJIIACC
Kon .
IIpoBepsiemble npeAMEeTHbIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOM
NpoBepPAEeMoOro iy
0o0pa3oBaTe/IbHOM NMPOIrPaMMbI CpeiHero o01ero 00pasoBanus
pe3yjabTara
5 Teopust BEpOATHOCTEN M CTATHCTHKA
51 CpaBHUBATH BEPOSITHOCTH 3HAYEHUI CITy4aiiHOM BEJTUYWHBITIO
' pacupeneNeHnIo WIK ¢ MTOMOIIBIO AuarpaMm
5.2 OnepupoBaThb MOHATHEM MAaT€MAaTHMYECKOTO  OXUJaHUS, MPUBOJUTH




IIPUMEPBI TOT0, KaK MPUMEHSICTCS MAaTEeMaTU4YECKOE O0XKUAAHUE CIydalHON
BEJIMYMHBI, HAXOOUTb MaTE€MaTH4YEeCKOE OXUIAHME 10  JaHHOMY
pacnpeneeHuIo

5.3
5.4

MMeTs npeacTaBieHue O 3aKOHE OOJIBIINX YHCEI

HNmeTtn MMpEACTAaBICHHUEC O HOpMaJIbHOM paclpEACICHUN




ITPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUSA

10 KUIACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

Kox
6 Teopust BEpOATHOCTEN U CTATUCTHKA
[IpencraBienue TaHHBIX C MOMOLILIO Tabuull U quarpamm. CpenHee apudmeTHiecKoe,
6.1 MeJMaHa, HauOoJblllee U HAUMEHbIIee 3HAaYeHUsI, pa3Max, JAUCIIEPCHs] U CTaHJIapTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
CrnyuaiiHble SKCIIEpUMEHTHI (OTIBITBI) U CIy4YailHbIe COOBITHS. DIeMEHTapHBIC COOBITHS
6.2 (ucxonpl). BeposTHOCTH ciydaitHOro cOOBITHSA. BIM30CTh YacTOTBIM BEPOSITHOCTH
' coObiTuii. Ciy4aifHbIE OMBITHI C PABHOBO3MOXHBIMU SJIEMEHTAPHBIMU COOBITHUSMHU.
BeposTHOCTH cOOBITHI B ONBITAXC PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU
6.3 Onepanuu  HajJ COOBITHSIMU: TI€PECEUYCHHE, OOBEAMHEHHE, TMPOTHBOMOIOKHBIC
' cobbiTus. unarpammel Diinepa. opmyna CI0XKEHUS BEPOSITHOCTEHN
6.4 VcnoBHass  BEpOSATHOCTh.  YMHOXKEHUE  BeposTHOCTEH. JlepeBo  ciydailHOro
' skcniepuMenTta. @opmysia mosHoN BeposTHOCTH. HesaBrcuMbie COOBITHS
6.5 KombOunaropnoe mnpaBuno ymHoxkeHus. IlepecranoBku u dakropuan. Yucnio
' couetanuii. Tpeyronbuuk Ilackans. @opmyna 6unoma HeroToHna
bunapHblli ciydaliHbIii oOmBIT (MCHBITAaHWE), yclex U Heynada. HesaBucumble
6.6 ucnibiTanusi. Cepusi HE3aBUCUMBIX HUCHBITaHUN g0 TmiepBoro ycmexa. Cepus
HE3aBHCUMBIX UCIIBITAHUN bepHyum
6.7 Cnydaiinas BenuuuHa. Pacnpenenenune BeposiTHocTel. J(marpamma pacnpeneneHus.
' [Ipumeps! pactipeiesieHnii, B TOM YHCII€ TEOMETPUUECKOEeH OMHOMUATBHOE
11 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
5 Teopust BEpOATHOCTEN U CTATUCTHUKA
UucnoBble XapaKTEPUCTUKU CIIYYaWHBIX BEIMYMH: MAaTeMaTUYECKOE OXHUIaHUE,
JMCTIEPCHST U CTAHJIAPTHOE OTKJIOHEHHE. [[pumepsl mpuMeHEHUsT MaTeMaTU4eCKOTO
51 O0XKMJAaHUs, B TOM YHCIE B 3aJa4yaX M3 MOBCEAHEBHOM XW3HU. MaremaTtnueckoe
' OXUJaHWe OMHAPHOW CIIydallHOW BeTMYMHBI. MaTemaThdeckoe OXKHUIAHUE CYMMBbI
CIIy4YalHBIX BEJIMYMH. MaTeEMaTUUECKOE 0KUJAHUE U TUCTIEPCUS T€OMETPUUECKOTO U
OMHOMHUATBHOTO pacrpeaeneHui
5.9 3akoH OONBUIMX YHCEN M €ro pojb B Hayke, MpHpojae U olmiectBe. BriOOpouHbIit
' METOJI UCCIIE0BaHMIA
5.3 [IpuMepsl  HENpepbIBHBIX  CiIy4allHbIX  BeJW4YMH. [loHATHE O  IUIOTHOCTH




pacnpezeneHus. 3aaauu, NPpUBOAAIIME K HOpMAIbHOMY pactipenencHuto. [lonsatue o
HOPMAaJIbHOM pacIpeielIEHUN



ITPOBEPAEMBIE HA EI'D IIO MATEMATHUKE TPEBOBAHMUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOI OBPA3OBATEJIBHOM ITPOI'PAMMBI CPEJTHET'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpedoBaHus

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3oBaHus

Bnagenue Meronamum J0Ka3aTeNbCTB, QJITOPUTMAMH PpELICHMs 3a/ay;
yMeHue (GopMyJIMpOBaTh U ONEPUPOBATh IOHATHAMM: OIpEAEICHHUE,
aKCUOMa, TEOpeMa, CIEACTBUE, CBOWCTBO, IPU3HAK, JOKa3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYJIMPOBKH; IMPUMEHSATh UX; YMEHHE (OPMYIHPOBATH
o0paTHO€ M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, NMPUBOAUTH HPUMEPHl U
KOHTPIPUMEPBI, HCIIOJIB30BaTh METOJ MaTeMaTUYecKOW MHIYKLUY;
IIPOBOAMTD JI0KA3aTENbHbIE PACCYKICHUS MIPU PELLIEHUH 3314, OLIEHUBATh
JOTMYECKYI0  IPAaBUIbHOCTh  PACCYXKJEHHH; yMEHHE OIepUpOBaTh
MOHSTUSIMU: MHOKECTBO, IMOJMHOKECTBO, OINEpallMi HaJl MHOXECTBaMH;
YMEHUE UCHOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar s
ONMCAHUS PEATIbHBIX IPOLECCOB U SIBJICHUM U IPU PEIIEHUH 3aj]ad, B TOM
quciIe U3 IPYTUX y4eOHBIX MPEeIMETOB; YMEHHE ONEepUPOBaTh MOHATUAMMU:
rpad, cBsI3HbIN rpad, 1epeBo, LUK, rpad Ha IIOCKOCTH; YMEHHE 3a/1aBaTh
Y ONMCHIBaTh Tpadbl pa3InYHBIMU CIOCOOAMM; MCIIONb30BaTh Tpadbl MpU

peHICHUN 3a1a1

VYMeHue onepupoBaTh NOHSTHAMM: HATypaJbHOE YHUCIIO, LEJIO0E YHUCIO,
CTENEHb C IEeJIBIM [TOKa3aTeseM, KOPEHb HaTypaJbHOM CTENEHH, CTENEHb C
paloOHaIbHBIM IIOKA3aTENIEM, CTENEHb C JEHCTBUTEIBHBIM IOKA3aTEIIEM,
jJorapudm umuciaa, CUHYC, KOCMHYC M TaHIE€HC IPOU3BOJIBHOTO YHCIA,
OCTaTOK M0 MOAYJI0, PAallMOHAJIBHOE YHUCIIO, HUPPALUOHAIBHOE YHCIIO,
MHOKECTBA HATypaJbHbIX, LEJbIX, PALUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU ASTUMOCTH, HAUMEHbBIINH 00t
JIenuTenb W HauMeHblee oOuiee KpaTHoe, ainroputMm EBkiamaa npu
pELIEHNN 3a/1a4; 3HAKOMCTBO C PA3JIMUYHBIMM MO3MIIMOHHBIMH CHCTEMaMU
CUMCJICHUS; YMEHUE BBITIOJIHATH BBIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBID@KEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHUS APOOHO-
paloHalIbHBIX  BBIPAKEHUH; yMEHUE  ONEpUpOBaTh  MOHATUSAMHU:
MOCJIEI0BATENbHOCTD, apu(MeTHUecKass Mporpeccusi, T'eOMeTpHUYecKas

nporpeccusi, OECKOHEYHO YOBIBAIOIIAs TIeOMETpUYEcKas IpOrpeccus;




yYMEHHUE 3a/laBaTh I10CJIEJOBAaTEILHOCTH, B TOM YHCJIE C IIOMOIIbIO
PEKYppeHTHBIX (OpMyYJ; yMEHHE ONEepUPOBATh MOHATUAMHU: KOMILIEKCHOE
YUCIIO0, CONPSKEHHBIE KOMIUIEKCHBIE YHCJA, MOAYJIb M apryMEHT
KOMIUIEKCHOTO  4Hcia, (opMa  3amucH  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M ajredOpanyeckas); yMeTb
POU3BOIUTH apu(METHUYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
IPUBOANUTH IPUMEPHI MCII0JIb30BAaHUSI KOMIUIEKCHBIX YHMCEN; ONEpUPOBATh
HNOHATUSIMM:  MaTpuua 2xX2  wm  3x3, onpenenurenb  MaTpULbl,

FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OITPCACIINTEIIA

VYMeHue onepupoBaTh IMOHATHSAMH: pPalMOHAJIBHBIE, HpPpalMOHAJIbHbIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHUsS M HEPABEHCTBA, MX CHUCTEMBI, YMEHHME OIIEPUPOBATH
MOHATUSMH: TOXJECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHMe, ypaBHEHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUH U HEPABEHCTB, PAaBHOCUJIBHOCTH
YpPAaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME pEIIaThb YpaBHEHUS,
HEPABEHCTBA U CUCTEMBl C IOMOUIBIO pPa3IUYHBIX IPUEMOB; pELIATh
YpAaBHEHUs, HEPABEHCTBA M CHCTEMBl C [apaMeTpoM; IPUMEHATH
YpaBHEHUs, HEPABCHCTBA, UX CHUCTEMBI I DPELICHHS MaTeMaTHYeCKUX

3aJa4 U 3a]1a4 U3 pa3Iu4HbIX 00JaCTe HayKu U pealbHOM KU3HU

YMeHue omnepupoBarth MOHATHAMH: (QYHKIUS, YETHOCTh (QYHKIMH,
NEPUOJIMYHOCTh (DYHKIMHM, OTPAaHUYEHHOCTb (DYHKIIMM, MOHOTOHHOCTBH
GyHKIMM, KCTpeMyM (yHKLIMM, HauOoJblllee U HAaUMEHBIIEEe 3HAYCHHS
(GyHKLIMU Ha MPOMEXYTKE, HempepbIBHas (YHKIMs, aCHMOTOTHI Tpaduka
GyHKIMM, TiepBas U BTOpasl MPOM3BOAHAs (YHKIIMH, T€OMETPUUYECKUIN U
¢u3nyeckuif CMBICI TNPOU3BOAHOM, TIepBooOpa3Has, ONpeaAeIEHHbIH
MHTErpall; yMEHUE HaXOJUThb ACHUMNTOTHl rpapuka (QyHKIHH; yMEHUE
BBIUNCIATh  NPOM3BOAHBIE  CYMMBI, IPOM3BEICHMS, YacTHOIO U
KOMIO3UIMN (DYHKIMH, HAXOJUTh ypaBHEHUE KacaTeIbHOW K Trpauky
(GyHKIMU; YMEHHME HAaXOJUTh HPOM3BOJIHBIE 3JEMEHTApHBIX (DYHKIIHIA;
YMEHHME HCIIOJIb30BaTh MPOU3BOJIHYIO JJISi HCCIEJOBaHUS (DYHKIIHMH,
HaXOJUTh HauOONbIINE W HAaUMEHbIIME 3HAuYeHUS (YHKIMNA; CTPOUTH
rpaukd MHOTOUYJIEHOB C HMCIOJB30BaHHWEM ammapara MaTeMaTHUYecKOro
aHaJIM3a; MPUMEHATh MPOU3BOIAHYIO ISl HAxXOXKIACHWUS HAWIydLIEro
pelieHuss B NPUKIAIHBIX, B TOM YHCIIE€ COLHAJIbHO-D)KOHOMHUYECKUX M
¢u3nueckrx 3aaayax; HaXOAUTh IUIOIAAN U 00BEMBI (DUTYpP C MOMOIIBIO

HHTCrpaga; NpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOIO MOACIUPOBAHUA C




nomoInbio auddepeHInanTbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs (YHKIUSA,
KOMIO3uus (pyHKIUH, JIuHEHHAas (QyHKUUSA, KBaIpaTU4Has QYHKIUS,
pauMoHanbHass (QYHKLUS, CTENeHHass (QYHKLUUSA, TPUTOHOMETpUYECKHE
¢byHKuMu, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIMH, MOKa3aTesbHAs |
jgorapupmuueckass (QyHKLIMH; YMEHUE CTPOUTh TIpapUKH HM3y4EHHBIX
¢GyHKUMH,  BBINONHATE  HpeoOpa3oBaHus  rpadukoB  (GYHKUIHH,
UCMOJb30BaTh Tpa(UKK U1 U3ydeHHs NPOLECCOB M 3aBUCUMOCTEH, NpH
pelIeHnH 3a7a4d W3 JAPYIHX Y4eOHBIX NMPEAMETOB W 3a/1ad M3 peabHOU
KHU3HHM; BbIpaXaThb (OpMyJaMH 3aBUCHUMOCTH MEX1Yy BEJIWYMHAMU;
UCIIOJIb30BaTh CBOMCTBA U rpaduku (YHKUMHA Uil pelIeHUs ypaBHEHUH,
HEpaBEHCTB M 3aJad ¢ MapaMeTpamMu; H300pa)kaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUI YPAaBHEHMM, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHUCIE Ha
IPOLIEHTHI, AOJM U 4YacTH, Ha JBWKEHHE, paboTy, CTOMMOCTb TOBApOB U
yCIIyT, HAJIOTH, 33/Ja4d M3 00JAaCTH yIpaBJICHUS JTUYHBIMH M CEMEHHBIMU
(buHaHCAMM); COCTaBJIATh BBIPAXKEHHUS, YpaBHEHMs, HEPAaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHIO 3aJa4d, HUCCIEINOBATH IIOIY4YEHHOE pELICHUE U
OLIEHUBATh IPaBAONOAOOHOCTh pPE3ylbTAaTOB; YMEHHME MOJCINPOBATH
peanbHble CUTyallMM Ha S3bIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKEHHS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEJ0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HCIOJb30BAHMEM  ammapara  anreopsl,

UHTEPIPETUPOBATH MOJTYYEHHBIA Pe3yJIbTaT

YMeHue onepupoBaTh MOHATUSAMHU: CpeAHEe apH(MeTHdecKoe, MeIUaHa,
HauOoJbIlIee U HaUMEHbIIIEe 3HAUEHUs], pa3Max, JUCIepCus, CTaHIapTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; yMEHUE W3BJEKaTh, WHTEPIPETHPOBATH
uH(pOpMalKIO, IPEJCTaBICHHYIO B Ta0lMILaX, HAa AMarpammax, rpadukax,
OTPaKAIOIYI0 CBOMCTBA PEAJBHBIX IIPOLIECCOB U SIBICHUH; MPEICTABIATH
UHPOpPMALIMI0O C TOMOIIbIO TabMWIl W  JAuMarpamMM; HCCIEl0BaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHCJIE C MPUMEHEHHEM TIpaduyecKux
METO/IOB M AJIEKTPOHHBIX CPEJCTB; rpa)uuecKu Mcciael0BaTh COBMECTHbBIE
HaOJII0/IEHUS C TIOMOIIBIO JUarpaMM pacCEeUBaHUs U JIMHEHHOW perpeccuu
YMeHne onepupoBaTh MOHATHSAMU: CIyYalHBIA ONBIT W CIy4ailHOE

CO6LITI/IC, BCPOATHOCTDH CJ'Iy‘-IH.ﬁHOFO CO6BITI/I}I; YMCHHUC BbIYUCIIATH

BEPOATHOCTh C HCIOJB30BaHUEM TIpapUUYecKUX METOJ0B; MPUMEHSAThH
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(GOpMyIIBI CIIOKEHHS W YMHOXCHHUS BEPOATHOCTEH, (OpPMYITy IOIHON
BEPOSATHOCTH, Gopmyny bepHymnn, komOuHaTOpHBIE (akThl U (HOPMYIIBI;
OLICHMBATh BEPOATHOCTH pPEAJTbHBIX COOBITHH; YMEHHE OIEpUpPOBAThH
NOHATUSMH:  CllydaiiHas BEJIMYMHA, pacHpenesieHue BEPOSTHOCTEH,
MaTEeMaTUYeCKOe OXKUAAaHUE, TUCIEPCHsl M CTaHAapTHOE OTKIOHCHHE
ClyualiHOW  BENWYMHBI, (QYHKIMHM  pacCOpeneNieHHss W IUIOTHOCTH
PaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACIpE/IeIeHHI; YMEHNE
UCTIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACTpEACICHUN s pelieHus 3a/1ad;
3HAKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAaHMI; yMEHUE TPHUBOJUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIIMX 4YKCEN B TNPHUPOJHBIX W OOIIECTBEHHBIX SIBICHUSAX; YMCHUE
OIIEPHPOBATH TMOHATUSMHU: COYETAHWE, NMEPECTAHOBKA, YHCIO COYETAHUH,
YHUCIO  NEPeCTaHOBOK, OuHOM  HpIOTOHA;  yMEHHME  IPUMEHATH
KOMOWHATOpHBIE (aKThl U PACCYKACHUS UL PEIICHUS 3a]ad; OICHUBAThH
BEPOSITHOCTH PEAJIbHBIX COOBITHI; COCTABISATh BEPOSTHOCTHYIO MOJENb U

WHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMmenue onepupoBaTh MOHATHUAMM: TOYKA, MpsMas, I[UIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMUHA yIia, IUVIOCKUN Yroj, JBYTPaHHbIN
YIOJI, TPEXTPAHHBIN YTOJI, CKPEIIMBAIOIIKECS MPSAMbIC, NapaJUICIbHOCTh U
MEPIECHAUKYISIPHOCTD TPSAMBIX U IUIOCKOCTEH, YroJl MEXAY IMPsSMBIMH,
Yrojdl MEXAYy TMpsIMOM H TUIOCKOCTBIO, Yrod MEXIy IUIOCKOCTAMH,
pacCTOHUE OT TOYKM JO IUIOCKOCTH, PAaCCTOSHUE MEXIY MNPSIMbIMU,
pacCTOAHUE MEXAY IIOCKOCTSIMHU; YMEHHUE HCMOJIb30BATh MPU PEUICHUU
3aa4 u3ydeHHbIe (DAKTBl U TEOPEMBI MJIAHUMETPUU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYXAIOIIET0 MHpPA; CTPOUTH MaTEMaTUYECKUE
MOJEIU C IOMOLIBI0 TEOMETPUYECKUX IIOHIATUM U BEJIUYMH, pEIIATh

CBA3aHHBIC C HUMHU IMPAKTUYICCKUC 3a1a4n

YMeHue onepupoBaTh MOHATUSAMU: IJIOWAAb (QUIYpbI, 00BEM (UTYpHI,
MHOTOTPaHHHK, NPAaBUJIbHBIH MHOTOTPaHHMK, CEYEHHE MHOI'OIDAaHHUKA,
KyO, mNapajuienenumnesa, Mpu3Ma, NOUpaMuaa, (urypa M MOBEPXHOCTh
BpallleHus, UMWIMHIpP, KOHyc, map, cdepa, miomans chepsl, IUIOMmaib
MOBEPXHOCTU MHUPaMHIbI, NPU3MBI, KOHYyca, LWIMHApA, O0BEM KyOa,
IPSIMOYTOJIBHOTO ~ NapajUle/ienuneaa, MNUpaMHUAbl, NPU3MbI, LWIMHIPA,
KOHyca, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYEHMs] KOHyca M LMJIMHAPA,
NapajuleJIbHblE OCH WJIM OCHOBAHMIO, CEUEHHE Ilapa, IIOCKOCTb,

Kacaromiascs CCbepI)I, OUInHApa, KOHYCAa, YMCHHUC CTPOUTH CCUCHUC
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MHOTOTPaHHHKA, M300pakaTh MHOTOTPAaHHUKH, (QUTYpPHl M TOBEPXHOCTH
BpAIICHNS, UX CEUCHHs, B TOM YHUCIIE C TOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE TNPHMEHITH CBOMCTBA T'€OMETPHUYECKHX (UTYP, CAMOCTOSATEIHHO
(bopMynHUpoBaTH ONpeAeIeHU U3y4aeMbIX (UTyp, BBIIBUTATh TUIIOTE3HI O
CBOMCTBAaX M MpPHU3HAKAX T'€OMETPUYECKUX (UTyp, OOOCHOBHIBATH WIIU
OlpoBepraTh MWX; YMEHHE MPOBOAUTH Kiaccuukauuioo Quryp 1o
Pa3IUYHBIM TIPU3HAKAM, BBINOJIHATh HEOOXOIMMBIC JIOTIOJHUTEIbHBIC

MIOCTPOCHUS

YMeHue onepupoBaTh MOHATUSMH: JBIDKEHHE B INPOCTPAHCTBE,
napajuieNIbHbId TIEPEHOC, CUMMETPHsI Ha IJIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOMO0MS, TONOOHBIE QUTYPHI; YMEHHUE
pacrio3HaBaTh paBHbIC W IMOJOOHBIC (UTYpPHl, B TOM YHCJIEC B NPHUPOJIE,
HCKYCCTBE, apXUTEKTYpe; HCIOIb30BaTh T€OMETPUUYECKIE OTHOIICHHS TIPU
peLICHUH 3aJa4; HAXOJUTh TEOMETPUYECKHE BEIMYUHBI (IUIMHA, YTOJI,
Iomaab, 00bEM) NpU PEHICHUH 33/1a4 U3 IPYTUX YUIEOHBIX MPEIMETOB U
U3 peabHOM KHM3HH, YMCHHE BBIUUCIIATH T'C€OMETPUYCCKUE BEIUYMHBI
(mHa, yromj, IUIOMIA[b, OOBEM, IUIOMIAb TOBEPXHOCTH), HCHOJIB3YS
U3yueHHbIE (QOPMYJIBI MU METOJbI, B TOM YHUCIIC: IUIOMIA[b MOBEPXHOCTU
MUPaMUIbI, TPU3MBI, KOHYCa, HWIMHIPA, IUIOMaab cdepbl; 00bEM Kyoa,
NPSMOYTOJBHOTO TapajieNienunena, TUPaMUAbI, TPU3MBI, [TUIUHIPA,

KOHYCa, [I1apa; YMEHHE HaXO/IUTh OTHOLIEHNE 00bEMOB MOJIOOHBIX QUTYp

VYmenune ONCprUpOBaATH MOHATUAMMU: MPAMOYTOJbHASA CUCTEMa KOOPAWHAT,
BEKTOp, KOOPJWHATHI TOYKH, KOOPIUHATHI BEKTOpPa, CyMMa BEKTODOB,
NPOM3BEJICHUE BEKTOpa Ha 4YKCJIO, Pa3lIoKCHHWE BEKTopa Mo 0a3ucy,
CKaJISIpHOE TPOU3BEJCHHE, BEKTOPHOE TPOM3BEICHUE, YIOJ MEXIY
BCKTOpaMH1; YMCHUC HCIIOJIB30BATh BCKTOpHBIﬁ u KOOp}IHHaTHI:Iﬁ METO

AJI pCHICHUA TCOMCTPHUICCKUX 3adaY U 3a/la9 ApYTUX y‘le6HLIX npeamMEeTOB
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YMeHne BeIOMpATh MOAXOASIINN METOJT IS PEIIeHUs 3a]]auH; TOHUMaHUe
3HAYUMOCTH MAaTeMAaTUKH B H3yYEHUH TMPUPOTHBIX M OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHMUM; yMEHHME pACIIO3HaBaTh IPOSIBICHHE 3aKOHOB
MaTEeMaTHKU B MUCKYCCTBE, YMEHUE MPUBOJAUTH MPUMEPHl MATEMATHUECKUX

OTKPBITHI POCCUICKON M MUPOBOW MAaTeMaTHYECKOW HAYKH




INEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA EI'D I10
MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT CO/Iep:KAHUSA
1 Yucna u BBIYUCIECHUS

11 Harypanbnble u nensle uncina. Ilpu3Haku AeIMMOCTH HEbIX Yncel

12 Panyonanenple uyncna. OOBIKHOBEHHBIE M JECSATUYHbIE JIpOOH, IPOLIEHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmerrdeckuii KOpeHb HAaTypallbHOW cTeneHu. J[elcTBus ¢ apudMeTHIeCKUMU
' KOPHSIMU HAaTypaJbHOW CTETIEHU

14 Crenens ¢ 1enbIM nokaszarenaem. CTeneHb ¢ pallMoOHAIbHBIM Noka3aTesieM. CBoMCTBa
' CTETICHU

15 CuHyc, KOCHMHYC W TaHTEHC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' APKTAHTEHC YHCIIOBOTO apryMeHTa

1.6 Jlorapudm uucia. JlecATHIHBIE U HATYPAIbHBIE JIOTAPUPMBI

HevictButenbHple  4ucia. Apu@MeTHYecKue oOmnepanuud ¢ JIeWCTBUTEIbHBIMU
1.7 yrcnamu. [IpuOnmkEHHbIE BEIYMCICHHUS, IPABUIa OKPYIJICHUS, IPUKHUJIKA U OIIEHKA
pe3yibTara BBIYMCICHUN

1.8 [IpeoOpaszoBanue BhIpaXKEeHUN

1.9 KommnekcHsle yncna
2 YpaBHEHUS U HEpPAaBEHCTBA

2.1 Lenbie n 1poOHO-paIOHANBHBIE YPaBHEHUS

2.2 WppannonanbHble ypaBHEHUS

2.3 TpuronomeTrpruyeckue ypaBHEHHS

2.4 [TokazarenbHble U TorapupMUUIEcKUe YpaBHEHUS

2.5 Llenbie U POOHO-pAIIOHAILHBIE HEPABEHCTBA

2.6 WppannonanbHble HepaBeHCTBa

2.7 [Toxa3zaTenbHbIe U JOrapuPpMUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucTeMbl 1 COBOKYITHOCTH YPaBHEHUN M HEPABEHCTB

2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu

211 Marpuiia cucTeMbl JMHEHHBIX YpaBHEHUI. OnpeenuTenb MaTPULbI

3 OyHKIUYN 1 TpaPUKU




Oynkius, cnocodbl 3ananus ¢yHkuuu. I'padux ¢ynkuun. B3aumuo oOpaTHbIE

3 ¢ynkuuu. YétHeie 1 HeuéTHbIe pyHKuuu. [lepuoanyeckue GyHKIUN
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkuud. Hymn ¢yHKumm.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MuUHUMyMBbl (yHKIuH. HanGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNHU HAa IPOMEXKYTKE
33 CreneHHas (QyHKLUMS C HaTypalbHbIM M LedbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaduKu
3.5 [oka3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
36 Touku paspeiBa. AcumMnToTel rpadukoB ¢yHknmii. CBolicTBa  (yHKIHH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBareabHOCTH, CIOCOOBI 3aJaHHS MTOCIIEIOBATEIIBHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Hauana MaTemMaTu4eckoro aHanusa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoHbIE FI€MEHTAPHBIX (YHKIIUN
[IpumeHeHHe MPOU3BOAHOM K HCCIEAOBaHHIO (GYHKIMH Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxosxaeHne HauboJsblIero 1 HauMEHBIIEro 3HaueHusl QyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, orepaiuy Haj MHOKecTBamu. J{luarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OrmucarenbHas CTATHCTHKA
6.2 BepositTHOCTB
6.3 KomOunaTtopuka
7 Teomerpust
7.1 @Durypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHnats! 1 BEKTOPHI




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

° Maremarnka: anreOpa M Hadajsa MaTeMaTUYECKOTO aHalM3a, reoMeTpusi. Anredpa u
Hayayja matematuyeckoro anayimsa, 11 kmace/ Komsrun HO.M., Tkauera M.B., ®enoposa
H.E. u apyrue, AxumonepHoe obmiectBo «M3narenscrBo «IIpocBenieHune»

° MaremMaturka: aredpa v Hadajga MaTeMaTHYECKOTO aHaIu3a, reoMeTpus. [ eomerpusi,
10-11 xnaccel/ byry3or B.®., [Ipaconos B.B. nox penakuueit Cagoaudero B.A.,

AxmmonepHoe obmectBo «M3aatenbetBo «IIpocBemnieHuney

METOANYECKHUE MATEPHUAJIBI U1 YYUTEJIA

e Maremaruka (yriyOnaeHHbIH ypoBeHb). Peanmuzanusa tpeboBanuiit ®I'OC cpennero
obmiero oOpa3zoBanusi: Mmeroaudeckoe mocobue ans yuwrens/ [JI. O. Pocnoma, E. E.
AnexceeBa, E. B. bynko]; nox pen. JI. O. Pocnosoit. — M.: ®T'BHY «Mucturyr crparerun
paszBuTus oopazoBaHus», 2023.
[https://edsoo.ru/wp-content/uploads/2023/08/MI1_Marematuka COO_VYV_dhopmar-97-
2003 12082023 na-caiit_Hosas.pdf]

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbl CETHU
UHTEPHET

OO6yuatomas onnaitH-cuctemMa o marematuke «01Marematukay. — [ DIEeKTpOHHBIN pecypc].
— URL: https://01math.com /

CepBuc oHaiH mocTpoeHus rpadukoB. — [DaekTponHsiit pecypc]. — URL: http://yotx.ru /
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