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HHOACHUTEJBHASA 3AIINCKA

VYyebnblll Kypc «Anredpa U Hauaja MaTEMATUYECKOTO aHAIN3a» SIBJISIETCS OJHUM
u3 HanboJiee 3HaYMMBIX B MIPOrPaMME CPETHEro 00I1Iero oopa3oBaHus, MOCKOJIbKY,
C OJIHOM CTOPOHBI, OH 00€CIIeYMBACT MHCTPYMEHTAIBHYIO 0a3y AJsl U3YUeHHs BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, & C JIPYroil CTOPOHBI, (JOPMUPYET JIOTUYECKOE U
abCTpakTHOE MBIIIIEHHE 00YYalONINXCs HA YPOBHE, HEOOXOAUMOM JJIsi OCBOCHUS
nH(GOPMATUKH, 0OIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTH U APYTUX TUCHUILIMH. B
pamMKax JaHHOTO Y4YeOHOro Kypca oOydaroIiuecs OBJaJE€BAalOT YHUBEPCAIbHBIM
A3BIKOM COBPEMEHHOW HayKH, KoTopas (OpMYyIHUpPYeT CBOM JOCTHXKCHHUS B
MaTeMaTu4yeckou dopme.

VY4eOHbIi Kypc anreOpbl U Hauaa MaTEMaTUYECKOTO aHaIM3a 3aKJIabIBA€T OCHOBY
JUIA YCHEIIHOTO OBJIAJEHUS 3aKOHaMU (PU3MKU, XUMHH, OUOJIOTUH TMOHUMAaHUS
OCHOBHBIX TEHJCHLUN pa3BUTUS SKOHOMUKH U OOILECTBEHHOW >KU3HHU, MO3BOJIAET
OpPUEHTHPOBATHCSI B COBPEMEHHBIX IU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHSIX,
YBEPEHHO MCMOJB30BATh MX JUIsl JAJIbHEUIIEro 0O0pa3oBaHUS U B MOBCEIHEBHOU
KU3HH. B TO ’xe Bpemsi oBiajeHue aOCTPAaKTHBIMU M JIOTHYECKHM CTPOTHMH
KOHCTPYKIMSMH aireOpbl M MaTeMaTUYeCKOro aHajliu3a pa3BUBAECT YMEHHE
HaxoJIUThb  3aKOHOMEPHOCTH,  OOOCHOBBIBaTb  WCTUHHOCTH,  JOKa3bIBATh
YTBEPKJICHHS C MOMOILBIO MHAYKLIHMH U PACCYX AATh IE€TyKTUBHO, HCHOJIb30BAThH
000011IeHHNEe W KOHKpETU3allMIo, a0CTparupoBaHWE W AaHAJIOTHIO, (POPMHUPYET
KpEaTUBHOE U KPUTHYECKOE MBILLICHHUE.

B xone uzyueHus yueOHOro kypca «Anredpa M Hayajga MaTeMaTHUYECKOIroO
aHalln3a» 00ydYarolIuecs MOIy4YaroT HOBBIM ONBIT pEIICHHs MPUKIAJAHBIX 3ajad,
CaMOCTOATEJIBHOTO MOCTPOEHUSI MAaTEMaTUYECKUX MOJENEH PEeaIbHBIX CUTYallUi,
UHTEPHpPETallud  IOJIyYEHHBIX  pPEIIEHUH, 3HAKOMATCA C  NIpPHUMEpaMHu
MAaTeMaTHYECKUX 3aKOHOMEPHOCTEM B NPUPOJE, HAYKE M MCKYCCTBE, C
BBLAAIOUIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOpPaMH.

VY4eOHbIil Kypc 001aaeT 3HAUUTENbHBIM BOCIUTATEIbHBIM NOTEHLUAIOM,
KOTOpBIM peanu3yercs Kak depe3 y4eOHbI MaTepual, CHoCOOCTBYIONTUI
(bOpMHPOBAHMIO HAYYHOTO MUPOBO33PEHUS, TaK U 4epe3 creuuduky ydeOHOn
NEeSATEIPHOCTH, TPEeOyIome MPOJOHKUTEILHON  KOHIIEHTpAIlMd  BHUMAaHMSI,
CaMOCTOSITEJIBHOCTH, AKKYPaTHOCTH M OTBETCTBEHHOCTH 34 NOJIyYEHHBIN PE3yNbTar.

B ocHoBe meToauku 00yueHus anreOpe U HayaiaM MaTeMaTUYeCKOro aHajn3a
JICKUT ACSITETbHOCTHBIN NMPUHIUI 00YUCHHUS.

B cTpykTtype yueOHoro Kypca « Anredpa 1 Hauajga MaTeMaTUYeCKOro aHaIN3a
BBIJICTIEHBl  CIIEAYIOIINE COAEPKATEIbHO-METOANYECKHE JUHUK: «Yucna u
BBIYHCIICHUS», «DYHKIMU U rpapukm», «YpaBHEHUS W HepaBeHCTBa», «Hawaa
MaTeMaTH4YeCKOro aHammsa», «MHo)kecTBa M JIOTMKa». Bce OCHOBHBIE
COJIEPKATEIIbHO-METOIMYECKUE JIMHUM HW3Y4aloTCd Ha MPOTSHDKEHHHM JIBYX JIET
oOy4eHHs Ha YPOBHE CpEJIHEro 00I1Iero oopa3oBaHusl, €CTECTBEHHO AOMOIHSIS APYT
Jpyra 1 MOCTENEHHO HACKIIAsACh HOBBIMU TeMaMu U paszzesiaMu. JlaHHbIH yueOHbII
KypC SBIISIETCS WHTETPaTHBHBIM, TOCKOJBKY OOBEIMHSET B cebe coaep:kaHue



HECKOJIbKMX MaTeMaTHYeCKUX TUCIHIUIMH, TaKUX Kak anreOpa, TPUrOHOMETpPHS,
MaTeMaTUYeCKUI aHaIN3, TEOPUs MHOXKECTB, MaTeMaTH4ecKas JIoruka u apyrue. [1o
Mepe TOro Kak o0ydaromuecsi OBIaeBaloT BcE€ OoJee MUPOKUM MaTEMAaTUYECKUM
anmapaToM, y HUX MOCIEI0BAaTEIbHO (OPMUPYETCS U COBEPUICHCTBYETCS YMEHUE
CTPOUTh MAaTEMaTUYECKYyI0 MOJENIb pEaTbHOM CHUTyallud, NPUMEHITh 3HAHUSA,
MOJlyYEeHHBIE TMPH M3YYECHUH Y4YeOHOTO Kypca, A PEUICHUs CaMOCTOSITEIBHO
chOpMyIUPOBAHHOW MaTeMaTHUYEeCKOM 3ajauM, a 3aT€M HMHTEPIPETHPOBATH CBOU
OTBET.

ConepsxarenpHO-MeTOaAUYEeCKass JIMHAS «Yuciaa W BBIYUCIICHUS) 3aBepIIacT
dbopMHpOBaHNE HABBIKOB MCIOJIb30BAHUS JEHCTBUTEILHBIX YUCEN, KOTOPOE OBLIO
HayaToO Ha YPOBHE OCHOBHOTrO 00111er0 00pa3zoBanusi. Ha ypoBHe cpeaHero o01iero
oOpa3oBaHuss 0co0O€ BHUMaHHUE  yJaensieTcss  (OPMUPOBAHUIO  HABBIKOB
palMOHANBHBIX BBIYUCICHUH, BKJIIOYAIONIUX B C€0S MCIOJIH30BAHUE PA3IMUHBIX
dbopM 3amucy YuCIa, YMEHHE JejaTh TPHUKUIKY, BBITIOJHATH MPUOIMHKEHHBIC
BBIYHCIICHUSI, OIICHWBATh YWCJIOBBIC BBIpAKEHHUS, pabOTaTh ¢ MaTeMaTHYCCKUMU
KOHCTAHTaMU. 3HAKOMbIE OOYy4YalOIIMMCS MHOXECTBA HATypajbHBIX, IEJIbIX,
pallMOHANBHBIX U JCHCTBUTEIBHBIX  YMCEN  JIOMOJIHSIOTCS  MHOXECTBOM
KOMIUJIEKCHBIX ~4Hcell. B  KakaoM #3 3TUX MHOXECTB pacCcMaTpPUBAIOTCA
CBOMCTBEHHbIE €My CIeNU(UUYECKUE 3aJaud W ONEpaluu: JeJICHHE HaIeo,
ONEPUPOBAHUE OCTATKAMU Ha MHOXKECTBE IIENBIX YHCEN, OCOObIe CBOWCTBA
paIMOHAIBHBIX M UPPAIMOHATBHBIX YMCeN, apu(pMETHYECKUE OIepaliui, a Takxke
U3BJICUCHHUE KOPHSI HATYypaJbHOM CTETIEHM HAa MHOXKECTBE KOMIUJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPACIIUPEHUIO KpPyra HCIOJB3YEeMbIX YHUCEN U
3HAKOMCTBY C BO3MOXKHOCTSIMH WX MPUMEHEHHUS IS PEIICHHs Pa3TuYHBIX 3a7ad
dbopMHpyeTCs TPEACTABICHUE O SAMHCTBE MaTEMaTUKH KaK HAYKH M €€ pOJH B
MOCTPOCHUU MOJENIC pealbHOr0 MHUpPa, IHUPOKO HCIOIB3YIOTCS 0000IIeHne U
KOHKpETH3aIusl.

Jluaust «YpaBHEHUS W HEPABEHCTBAa» pPEAM3yeTCs Ha MPOTHKCHUH BCETO
oOy4yeHHsT Ha YpOBHE CpPEIHEro oOIIero o0pa3oBaHMs, MOCKOIbKY B KaXJIOM
pazaene IlporpaMMbl MPEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3amad. B
pesynbrare OOydYarolIuecss OBJAACBAIOT PA3IMYHBIMH METOJAAMH  PEIICHHUS
paIMOHAIBHBIX, HWPPAIMOHAIBHBIX, TIOKA3aTENbHbIX, JOTAaPUPMUYECKUX M
TPUTOHOMETPUYECKNX YypPAaBHEHHM, HEPABEHCTB M CHUCTEM, a TakXke 3ajad,
colepKalmx mapaMeTpsl. IlolydeHHBIE YMEHHS IIUPOKO HCIOJB3YIOTCS TIPH
UCCJICTOBAaHUH (DYHKIIMA C TTOMOIIBIO MMPOW3BOTHOM, TIPH PEIICHUH MPUKIIATHBIX
3a/1a4y M 3a7a4 Ha HAXOXKJECHUE HAMOOJBIINX U HAUMEHBIINX 3HAYCHUN (YHKITUU.
JlanHasi comepkaTeNbHas JIMHUAS BKJIIOYACT B ceOs Takke POopMUpPOBAaHUE YMEHUIA
BBIMIONHATH  pacuéTel 1o  Qopmynam, mpeoOpa3oBaHusl  palMOHAJIBHBIX,
UPPAIMOHATIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUHN, a TakKe BBIPAKEHUH,
COJEpKalINX CTereHn | Jjorapudmel. brarogaps u3ydeHuio anredbpandecKkoro
MaTepuaia IPOUCXOIUT JAbHEUIee Pa3BUTHE AITOPUTMUIECKOTO B a0CTPAKTHOTO
MBIIIICHUS 00y4Yaromuxcs, GOPMUPYIOTCS HABBIKUA JIEyKTUBHBIX PACCYXKICHUM,



paboThl C CHUMBOJBHBIMU (OpMaMu, TMPEACTABICHUS 3aKOHOMEPHOCTEH W
3aBUCUMOCTEH B BUJIC pABEHCTB U HEPABEHCTB. AJredpa npeaniaraeT 3QpdeKTUBHBIC
WHCTPYMEHTBl I PEUIEHUs MPAKTUYECKUX U €CTECTBEHHO-HAY4YHBIX 3aj1ad,
HaIJISJIHO IEMOHCTPUPYET CBOM BO3MOXHOCTH KakK SI3bIKa HAYKH.

CopepxxarenbHo-MeToIMdeckas JUHUS «DyHKIIUU U TpaduKm» TECHO
MEPEIUIeTaeTCsl C APYTUMHU JHUHUSAMU Y4e€OHOTO Kypca, MOCKOJIbKY B KAaKOM-TO
CMBICJIE 3aJaET MOCIEA0BATEIBHOCTh U3YUYEHHsI Marepruana. M3ydeHnue cTeneHHou,
MOKa3aTeIbHOM, JIOTApUPMUUECKON U TPUTOHOMETPUUYECKUX (PYHKIIHM, UX CBOWCTB
U TpaduKoB, UCMOJIb30BAaHUE (DYHKIMI A1 peuieHus: 3a1ad u3 APYTUX y4eOHbIX
PEeIMETOB U PealbHOM *KU3HU TECHO CBA3AHO KAK C MAaTEMAaTUYECKUM aHAIU30M,
TaKk U C pEIICHHEeM YypaBHEHHl W HepaBeHCTB. [Ipu 3ToM Oosbllioe BHUMaHUE
ynensiercs (GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (HOpMyJIaMu 3aBUCHUMOCTU MEXKIY
pPa3IUYHBIMK BEJIMYMHAMH, HCCIIECIOBATh TOJyYEHHbIE (PYHKIUU, CTPOUTH HX
rpaduku. Martepuan 3TOH COJepKaTeNbHOM JTMHUU HalleJIeH Ha pa3BUTUE YMEHUH U
HAaBBIKOB, IMO3BOJISIIOIINX BBIPAXXATh 3aBUCUMOCTH MEXKy BEIMUYUHAMU B Pa3IUYHON
dbopme: aHanuTHYECKOMU, rpaduueckoil u cioBecHO. Ero mzyuenue crnocoOCTByeT
Pa3BUTUIO AJTOPUTMHUYECKOTO MBIILJIEHUS, CHOCOOHOCTH K OOOOIIEHUIO U
KOHKPETHU3alluH, UCTI0JIb30BAHUIO aHATIOTUH.

ConepxarenpHass JuHus «Havanma mareMaTHUecKOro aHajan3a» I03BOJIAET

CYILIECTBEHHO PACIHIMPUTH KPYI KaK MaTEMaTUYECKUX, TaK U MPUKIAJIHBIX 3ajad,
JIOCTYIHBIX OOYYarOIIMMCS, TaK KaK y HHUX MOSBIISIETCS BO3MOXHOCTh CTPOUTH
rpa@uKky  CIOXHBIX (YHKIMM, ONpEeAeNiaTh MX HauOOJbIINE W HAUMEHbIINE
3HAUEHUS, BBIYUCIATH IUIOMAAN (QUTYP U OOBEMBI TeJ, HAXOJIUTb CKOPOCTH H
yCKOpeHusi TmporieccoB. JlaHHas conepxkaTenbHas JUHUS OTKPHIBAET HOBBIC
BO3MOXXHOCTH TOCTPOCHUS MAaTeMaTHYECKUX MOJENEeH peaabHbIX CUTYalHi,
MO3BOJISICT HAXOIUTh HAWITYYIIIee PEIICHUE B TPUKIIAIHBIX, B TOM YHUCJIE COI[UATIBLHO-
SKOHOMHYECKHUX, 3aJladyax. 3HAKOMCTBO C OCHOBAaMH MAaT€MaTHYECKOrO aHaju3a
CIIOCOOCTBYET Pa3BUTHIO aO0CTPAKTHOTO, (HOPMATBHO-IOTUYECKOTO U KPEaTUBHOTO
MBIIIUICHUSI, (OPMUPOBAHUIO YMEHHMI paclo3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKH B HAyKe, TEXHUKE U UCKyccTBe. OOy4daromuyecs y3HatoT O BbIIAFOITUXCS
pe3ysbTaTtax, MOJYYCHHBIX B XOJI€ Pa3BUTHA MaTEMaTUKH KaKk Hayku, U 00 HuX
aBTOpaXx.

ConepxaTenbHO-MeToANYeCKast TUHUS «MHOXEeCTBa U JIOTUKAa» BKJIIOYAET B
ceOsl DJIEMEHTHI TEOPUU MHOXKECTB W MATEMaTUYECKOW JIOTHKHU. TeopeTHKo-
MHOYKECTBEHHBIE TIPEACTABIICHUS TPOHU3BIBAIOT BECh KyPC IIKOJILHON MaTeMaTUKH
W TpejaraloT HamOoJiee YHHUBEPCAIbHBIN S3BIK, OOBEAUHSIONINI BCE pPa3/eibl
MaTeMaTUKU W €€ NPWIOKEHHI, OHHM CBSA3BIBAIOT pPAa3HbIE MaTeMaTHYECKHE
JUCHMIUIMHBL W UX TPUIOKEHUS B eauHoe uenoe. [loaTomy BakHO nath
BO3MOXKHOCTh OOy4YarolIeMycCs IOHUMaTh TEOPETUKO-MHOXKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTUKHU W MCMOJIb30BATh €r0 JJIs BBIPAKEHUS CBOMX MBICIIEH.
JpyruM BaXXHbIM MPU3HAKOM MAaTEMaTUKH KaK HAayKH CIEQyeT MpU3HAThH
CBOMCTBEHHYIO €l CTpOrocTb OOOCHOBAaHWUW U CIICOBAHUE OMPEACIEHHBIM
NpaBWiaM  IOCTPOCHUS  JOKa3aTelIbCTB.  3HAKOMCTBO €  DJIEMEHTaMH



MaTEMaTUYECKOM JIOTUKM CHOCOOCTBYET PA3BUTHUIO JIOTMYECKOTO MBIILICHUS
0Oy4Jaronmuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJEHHUSI HA OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yuebHOM Kypce «Anrebpa ¥ Hayala MaTEeMAaTUYECKOTO AaHAIU3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MAaTUYECKOTO MOEIHMPOBAHUS, KOTOPbIC MPU3BAHBI
CrocoO0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB ITOCTPOCHHUS MOJEIEH peaTbHBIX
CUTyallull, HCCJIENIOBAaHUS JTUX MOJEJIEeH C IOMOINBIO ammapara aireOpsl u
MaTEMaTUYECKOr0 aHalin3a, HMHTEPIpeTallMy TOJYyYeHHBIX pPe3yJbTaToB. Takue
3aJlaHus BIUIETEHBI B KQXKJIBIN U3 pa3/iesIOB IPOrPaMMBbl, TOCKOJIbKY BECh MaTepUall
y4e0HOro Kypca IIMPOKO HCHOJB3YEeTCs AJsl PElIeHUs NPUKIATHBIX 3amad. [lpu
pellleHn:  peanbHBIX  MPAKTHUECKUX  3adad  oOydaromuecs  pa3BUBAIOT
HAOJII0JaTEIbHOCTh, YMEHHME HaXOAUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
UCIOJIB30BaTh  aHAJIOTHI0, 00001maTh W KOHKPETU3UPOBATh  MpoOJIeMy.
JlesTenbHOCTh MO (OPMUPOBAHUIO HABBIKOB pEIHICHUS NPUKIAJAHBIX 3a7ad
OpraHM3yeTCs B IPOIECCe U3YUEHHS BCEX TEM y4eOHOro Kypca «Anredpa v Hayana
MaTEeMaTHYECKOTO aHAIN3ay.

Ha wu3ydenne yueOHOro Kypca «AiredOpa M Hayala MaTeMaTUYECKOIro
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacos (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIIO).



COJEPKXAHUE OBYYEHUA

10 KJIACC
Ymncsia ¥ BBIYUCIEHUS
Panmonanpabie yncima. OOBIKHOBEHHBIE M JIECATUYHBIC APOOU, MPOICHTHI,
OeckoHeuHble mepuoandeckue apoou. [lpumenenue apoOeil U MPOLEHTOB IS
peLIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACiel 3HAHUM U pealbHOM )KU3HU.

HelictButenpHple  4ncia. PandoHanbHblE W UpPpPAlUOHAIBHBIE  YHUCIHA.
Apudmernueckre  omepalMu ¢ JCUCTBUTENBbHBIMU  4YHMclIaMd.  MoJylb
JEUCTBUTEILHOTO YHCIa U ero cBoMcTBa. [IpnOmmk€HHbIE BHIYKMCIICHUS, PABUIIA
OKpYTJICHUSI, MPUKUKA U OLICHKA PE3yIbTaTa BhIUYMCICHUM.

Crenenp ¢ nenbiM  nokaszareneM. bunom Herorona. Hcnosb3zoBanue
noaxXosen (opMbl 3aMUCH JEHCTBUTEIBHBIX YUCEN JJIsI PEIICHUS MPAKTUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HATYPAIBHON CTENIEHU U €r0 CBOMCTBA.

Crenenb C palMOHAIBHBIM IIOKa3aTeieM M €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm yucna. CpoiictBa norapupma. JleciTuyHble M HaTypaslbHbIE
Jorapu@mel.

Cunyc, KOCHHYC, TAHI€HC, KOTAHI€HC YHCIOBOIO aprymMeHTa. ApKCHHYC,
apKKOCHUHYC M apKTaHT€HC YMCJIOBOIO apryMEHTA.

YpaBHeHUA U HEPABEHCTBA

ToxmecTBa W TOXIECTBEHHBbIC TMpeoOpa3oBaHUs. YpaBHEHHUE, KOPEHb
ypaBHEHUs. PaBHOCWUIIbHBIE YpaBHEHUSI M ypaBHEHUS-CIEACTBUsS. HepaBeHCTBO,
pelIeHre HEPaBEHCTBA.

OCHOBHBIE METO/JIbI PEIICHUS EIbIX U APOOHO-pAllMOHATBLHBIX YPAaBHECHUN U
HEpaBEHCTB. MHOrouJIeHbl OT OJHOM mepeMeHHOW. JleseHne MHoroudsjeHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema bezy. MHoTOWIeHBI € 1IepIMU KOG OUITMEHTAMH.
Teopema Buera.

ITpeobpazoBaHus YUCIIOBBIX BRIPAKEHUH, COEPKAIUX CTETICHU U KOPHHU.

UppanmonanbHbie ypaBHEHUS. OcHoOBHBIC METO/IbI pelieHus
UppalMoOHaIbHbIX YPaBHCHUM.

[TokazarenbHbie ypaBHeHUS. OCHOBHBIE METOJIbI PEIICHUSI MOKA3aTEIbHbBIX
YPaBHEHHU.

[IpeoOpazoBaHue BbIPAKEHU, COEPIKAINX JIOTAPUPMBI.

Jlorapupmuueckue ypaBHEHHUSI. OcHOBHBIE METO/IbI penieHus
Jorapu(pMUUECKUX YpaBHEHHI.
OcHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIIbI. [Ipeo6paszoBanue

TPUTOHOMETPUUECKUX BbIpakKeHHH. Pellienre TpuroHoMeTpuueckiux ypaBHEeHUH.



Pemienne cucrteM NMHEHHBIX ypaBHEHMM. Martpuima CUCTEMBI JIMHEMHBIX
ypaBHeHU#. ONpenennuTens MaTpULbl 2X2, ero reOMETPUYECKUI CMBICI U CBOMCTBA,
BBIYMCIICHHE €T0 3HAYEHUs, IPUMEHEHHE OIPEACIIUTENSA JUIsl PEIICHUS CUCTEMBI
JUHENHBIX ypaBHEHUM. PemeHue NpuUKIaAHBIX 33Ja4 C IOMOIIBIO CHUCTEMBI
JIMHEWHBIX yYpaBHeHUM. MccnenoBanne mocTpOEHHOM MOJEIHN C MTOMOIIBIO MATPHII
Y OIIPENCIIUTEIIEH.

[TocTtpoenne maTeMaTUYECKHUX MOJENIEN PEATbHOM CUTyallud C MOMOIIBIO
YPaBHEHUM W HEPABEHCTB. lIpuMeHEeHHME ypaBHEHMM M HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 33]a4 ¥ 3a]1a4 U3 Pa3IMYHbIX 00J1aCTeN HAYKH U PEaIbHOM KHU3HH.

DOyHKUUHA U TPAPUKH

OyHKUuMsA, crnocodbl 3agaHus (QyHknuu. B3anMHO o00patHble (QYyHKIUU.
Komno3zummss @yukmuii. I'papuk  (yHkmu. DneMeHTapHble MpeoOpa3oBaHUs
rpad@uKoB QyHKIIHIA.

OO6mactb onpeneneHuss 1 MHOKECTBO 3HaueHH pyHkuuu. Hynu gpyHkuuu.
[TpoMexyTku 3HaKONOCTOSSHCTBA. YETHBIE M Heu€THBIE (QyHKIUU. [leproanueckue
¢ysnkun. IlpomMexxyTku MOHOTOHHOCTH (PYHKUMH. MaKCUMyMbl U MHUHUMYMBbI
dbyukiuu. Hanbonbinee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha TTPOMEKYTKE.

Jlunelinas, kBajpaTU4HasT U JPOOHO-TIMHEWHAsA (PYHKUMH. DJIEMEHTApHOE
UCCIJIEJOBAaHUE U IOCTPOCHUE UX IPAPUKOB.

CrenenHas QpyHKIHS C HaTypaJbHBIM M LEJIbIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBolicTBa 1 rpaduk KOpHs N-0i cTerneHn Kak GyHKIUU 0OpaTHOM CTETICHH
C HaTypaJIbHbIM [TOKA3aTEJIEM.

[lokazatenbHass u Jorapudmuueckass (QyHKIHMH, UX CBOMCTBA U TpaduKH.
Hcnonb3oBanue rpadukoB PyHKITUH 1JIs1 pelIeHUsT ypaBHEHUH.

TpuroHomerpuyeckass OKPYKHOCTb, OIPENEIECHUE TPUTOHOMETPUUYECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

QOYHKIMOHAIBHBIE 3aBUCUMOCTH B pEATbHBIX MpOIEccaX U SBICHUSAX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Hauvana MmaTeMaTH4eCKOro anaju3a

ITocnemoBaTeIbHOCTH, CHOCOOBI 3aJaHus IOcJeaoBaTelbHOCTEN. MeTton
MaTeMaTUYeCKOM MHAYKIMH. MOHOTOHHBIE U OIPaHUYEHHBIE [TOCIIEI0BATEILHOCTH.
Hcropusi BOZHMKHOBEHHMS MAaTEMaTUYECKOIO aHalu3a Kak aHalin3a OECKOHEYHO
MaJbIX.

ApudmeTrrueckas U reoMeTpuueckas nporpeccuu. beckonedHo yObIBaromias
reomerpuyeckas nporpeccusi. Cymma O0€CKOHEYHO YOBIBAIOIIEH MeOMETPpUUECKON
nporpeccuu. JINHENHbIN U SKCIIOHEHIMAIbHbIA pocT. Hucio e. DopMyIia CI0KHBIX
npoueHToB. Mcnonb3oBaHWe TMPOTPEecCMU JUIsl  pEIIeHUs peajbHbIX —3aaad
IPUKJIAJHOIO XapaKTepa.



HemnpepriBable GyHKIIMM W WX CBOMCTBA. TOYkM paspbiBa. ACHMOTOTHI
rpadukoB ¢yHkumii. CBolcTBa (QYHKIMM HEMpPEphIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB ISl PELICHUS HEpaBeHCTB. l[IpuMeHEHHE CBOWCTB HENMPEPBIBHBIX
byHKUMNA 1S pelieHus 3a/1ay.

[lepBas u BTOpas nmpousBoAHble PyHKIMU. OnpeneraeHue, FreOMeTPUIECKUN 1
(bu3MYecKuil CMBICI TPOU3BOIHON. YpaBHEHUE KacaTeIbHOU K Tpaduky QyHKIUY.

[IpousBogubsie  anmeMeHTapHbiX  ¢GyHKiuA.  [IpousBomHas  CyMMBlI,
MPOU3BENICHUS, YACTHOTO U KOMIO3UINH (PYHKIIUHA.

MHoskecTBa H JIOTHKA

MHO»XecTBO, OIepaluy HaJ MHOXECTBAMU M HMX CBOMCTBA. JlnarpaMmbl
Olinepa—Benna. IIpumMeHeHHWE TEOPETHKO-MHOKECTBEHHOI'O — amnmapara Ui
ONMCAHUs PEaJbHBIX IPOLECCOB W SBICHUM, NPHU PELICHWH 3a1ad U3 JPYTUX
y4€OHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEMaTHYECKOTO OOBEKTa, CIEACTBUE,
JI0Ka3aTeIbCTBO, PABHOCUIIBHBIE YPABHEHMS.

11 KJIACC

Yucsia 1 BBIYUCTICHUSA

Harypanbnbie u uensie yucna. [[ppuMeHeHne NMPU3HAKOB JIEIMMOCTH LIEJIBIX
yucen, Haubonpmuid obmui genurens (nanee — HOJl) u HammeHslinee oOriee
kpatHoe (nanee — HOK), octaTtkoB no moay:to, anroputma EBkinaa muist pemenus
3a/1a4 B LIEJBIX YUCIAX.

KommnekcHpie umncna. AnreOpamdeckas W TpPUTOHOMETpUYEeCKas (HOPMBI
3aMCH KOMIUIEKCHOTO 4YHcia. Apu(METHYECKHE OINepaluyd ¢ KOMIUIEKCHBIMU
yucinamu. M3o00pakeHHe KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW TMJIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHu M3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCEN IS PEIICHHS (PU3UUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUS ¥ HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPABHEHUI U HEPABEHCTB. PABHOCUIIbHBIE CUCTEMBI
Y CUCTEMBI-CIICICTBUsI. PABHOCUIIbHBIE HEPABEHCTBA.

OT60op  KOpHEH  TPUTOHOMETPUYECKUX  YpPaBHEHHM C  MOMOIIBIO
TPUTOHOMETPUYECKOU OKPY>KHOCTHU. PerieHne TpuroHoMeTpuyeCKuX HEPABEHCTB.

OCHOBHBIE METOJbl  PCIICHUS TOKA3aTeNbHBIX U  JIOTapu(PMHUUECKUX
HEPABEHCTB.

OcCHOBHbBIE METOIbI PEIIEHUS UPPALIMOHATIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PELICHUSI CUCTEM W COBOKYIMHOCTEW palMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IAPAMETPAMH.



[IpuMeHeHne ypaBHEHH, CUCTEM U HEPABEHCTB K PEIIEHUI0 MaTEMAaTHYECKHUX
3aJlay ¥ 3a/lay U3 pa3InuHbIX 00JacTe HAyKH U peaIbHOM KU3HU, MHTEPIpETalns
MOJIYYEHHBIX PE3YJIbTATOB.

DOyHKUUHA U TPAPUKH

I'paduk kommozuumu QyHkuh. I'eomerpuueckue oOpas3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAMHATHOM IMJIOCKOCTH.

Tpuronomerpudeckue pyHKINU, X CBOWCTBA U IpadUKU.

['paduueckue Merompl pelieHHs ypaBHEHHM M HepaBeHCTB. ['paduyeckue
METO/bI PEILLICHHS 3a/1a4 C TapaMeTPaMH.

Wcnonb3zoBanne rpagukoB (QYHKIUN IS KCCIEIOBAaHUS IMPOIECCOB H
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMpPH PEIICHUU 3a7ad U3 JAPYTruX y4eOHBIX
MPEIMETOB U PEAIbHOMN KU3HMU.

Hayana MaTeMaTH4eCKOro aHaju3a

[IpuMeHeHre NMpOU3BOJHON K MCCIEAOBAHUIO (PYHKIMHA Ha MOHOTOHHOCThH U
sKcTpeMyMbl. HaxoxaeHne HanbobIIero 1 HAMMEHbIIEro 3HaueHUN HellpepbIBHOM
(yHKUIHUH Ha OTPE3KE.

[IpuMeHeHre NpPOM3BOMHOM [UJIi HAXOXKIECHUS HAWIY4IIero peumeHus B
NPUKIIAIHBIX 3a/adax, Uil ONPENCIICHUS CKOPOCTH M YCKOPEHMS Ipouecca,
3a1aHHOTO (hOpMYJION UK rpaduKoM.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO TMepBooOpas3Hbix. I[lepBooOpa3Hbie
arieMeHTapHbIX pyHKuui. [IpaBuia HaxoxaeHUS TEpBOOOPa3HBIX.

NHuterpan. ['eomeTprueckuil CMbICH UHTErpalia. Beruucnenne onpeaenéHHoro
uHTerpaina no gpopmyne Hetotona-Jleibnuna.

[IpumeHeHne uHTerpajia AJisi HAXOXKJIEHHUS IUIOMIAJeN IUIOCKUX (uryp u
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumepst pemenuit auddepeHnuanbHbIX  ypaBHEHUNA. Marematudeckoe
MOJICJIMPOBAaHUE peajbHBIX TPOLECCOB € MOMOILIBI U depeHInanibHbIX
YpaBHEHUM.



[NIAHUPYEMBIE PE3VJIBTATbI OCBOEHHA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHB) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa;ka1aHCcKOro BOCIIMTAHNS

c(hOpPMUPOBAHHOCTH TPAXKJAHCKOM MO3UIIMH 00YYaIONIerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUNUCKOT0O 00IIEeCTBA, IPEICTABICHHE O MATEMATUYECKUX
OCHOBaX (DYHKIIMOHMPOBAHUSA PA3NIUYHBIX CTPYKTYp, SBJICHHUH, TPOLETYP
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, OMPOCBI W JIPYroe),  yMEHHE
B3aMMOJICCTBOBATh C COIMAIBHBIMA HWHCTUTYTAMH B COOTBETCTBUH C WX
GYHKIASIMHA 1 Ha3HAYCHHUEM;

2) NaTPHOTHYECKOT0 BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TpakAaHCKOW HUJIEHTUYHOCTU, YBAXKEHUS K
MPOIIJIOMY M HACTOSIIEMY POCCUMCKOW MaTeMaTHKH, IIEHHOCTHOE OTHOIICHHUE K
JIOCTHKEHUSIM POCCUMCKUX MAaTEMaTUKOB U POCCUICKON MAaTeMaTHUECKOU IIKOJIBI,
UCIIONB30BaHUE DJTHUX JOCTIKEHHWH B JAPYTUX HayKax, TEXHOJOTusX, cdepax
HYKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHWE AYXOBHBIX LIEHHOCTEH POCCUICKOro Hapojaa, cOpMHUPOBAHHOCTh
HPaBCTBEHHOT'O CO3HAHMUSI, STUYECKOTO TMOBEJCHUS, CBA3AHHOTO C MPAKTUYECKUM
PUMEHEHHEM JIOCTIKEHUH HAYKU U IEATEIbHOCTHIO YYEHOTO, OCO3HAHUE JINYHOTO
BKJIJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTHYECKOro BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKIIOUAs ICTETHKY MaTEeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, pELIEHUH, pacCyKJI€HUI, BOCOPUUMYHUBOCTD K
MaTEeMaTHYECKUM acTIeKTaM Pa3INYHBIX BUIOB HCKYCCTBA;

5) puznyecKoro BOCHUTAHUA:

c(hOPMHPOBAHHOCTh yMEHUS TPUMEHATH MaTeMAaTHYCCKWEe 3HAHUS B
MHTEepecax 3J0pOBOT0o U 6E€30MacHOro o0pasa KU3HHU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3JI0POBBIO (370pOBOE THTaHHWE, COATaHCUPOBAHHBIM PEXKUM 3aHATUUA U
OTIIbIXa, peryispHas (u3nvecKass aKTUBHOCTh), (PU3NUECKOE COBEPIICHCTBOBAHUE
IIPH 3aHITHSX CIIOPTHUBHO-03/I0POBUTEIHHOM JESATEIBHOCTHIO;

6) TPYZA0BOT0 BOCIIMTAHWS:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IICHHOCTH TpPYAOJIIOOUs, HHTEpec K
pa3nuuHbiM  chepaM  Mpo(ecCHOHATBHON  NEATENbHOCTH, CBA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIIOKEHUSIMH, YMEHHE COBEpIIAaThb OCO3HAHHBIA BBHIOOD
Oynymeid mnpoeccuu U pearu30BbIBATh COOCTBEHHBIE >KM3HEHHBIE IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa3oBaHHIO W
caM0o00pa30oBaHUI0 Ha MPOTSDKEHUMM BCEW JKM3HU, TOTOBHOCTh K AKTHUBHOMY
YYaCTHIO B PEIICHUH MPAKTUUECKHUX 3a/1a4 MaTEMaTHYECKON HANPABICHHOCTH;

7) 3KOJIOrHYeCKOT0 BOCTIUTAHMSI:

c(OPMHUPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYpPhl, TIOHUMAHUE BIUSHUS
COLIMAJIbHO-?PKOHOMHUYECKHX TPOIIECCOB Ha COCTOSIHUE MPUPOJHOM U COLIMAIILHOMN
Cpebl, 0OCO3HaHUE IrI100ATIBHOTO XapaKTepa YKOJIOTUYECKUX MPo0JieM, OpUECHTAIUS
HAa TIPUMCHCHHE MATeMATHYCCKUX 3HAHWM IS pemieHus 3amad B 00J1acTu
OKpYXalolel cpefpl, IUIAHWUPOBAaHUE IIOCTYNKOB W OLEHKH HUX BO3MOXKHBIX
MOCJIEJICTBUM JIJIsl OKPYKaIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOTO O3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH U OOIIIECTBEHHOW IPAKTUKHU, TOHUMAHUE MAaTEMAaTUUECKON
HAyKHU Kak cepbl YeTIOBEUECKOM NEeSITEIbHOCTH, 3TANOB €€ pa3BUTHUS U 3HAUMMOCTH
JUISL pa3BUTHUSL IUBUIN3ALNH, OBJIAICHUE SI3bIKOM MAaT€MaTUKH U MaTEMaTHYECKON
KYJBTYpOU KaK CpeJICTBOM MO3HAHUSI MUPA, TOTOBHOCTh OCYIIECTBIISTH IPOEKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYATIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIC YUeOHbIE 1eCTBUS

ba3zoBble 1ornyeckue AecTBUA:

BBIABJISATH U XapaKTEPU30BaTh CYLIECCTBCHHBIE INPU3HAKA MATEMATHYECKUX
OOBEKTOB, TIOHSATWUN, OTHOIICHUN MEXIy MOHATUSAMH, (POopMyIUpOBaTH
OTpeIeSICHUs] MOHATUH, YCTaHABIUBATh CYIIECTBEHHBINH MPU3HAK KJIacCU(UKAIWU,
OCHOBaHMsI /711 0000IIIEHNS U CPABHEHHUSI, KPUTEPUHU TTPOBOJUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  NPEOOPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISBJISATH MATEMAaTUYECKHNE 3aKOHOMEPHOCTH, B3AaUMOCBSI3U U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAOJIIOJACHUSAX U YTBEPXKICHUIX, NpeajiaraTth KpUTCPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEUYUN;

JeNaTh BBIBOALI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

MPOBOJUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATHYECKUX YTBEPKACHUM
(IpsiMbIe ¥ OT MPOTUBHOTO), BHICTPAUBATh ApPTyMEHTAIIMIO, IPUBOJIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpPATh CMOCOO pelmieHus Yy4eOHOW 3ajaun (CpaBHMBATh HECKOJIBKO
BApUAHTOB pPEIlEHUs, BEIOMPATh HanboJee MOIXOIAIIUN C YYETOM CAaMOCTOSTENHHO
BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble ucciaenoBarejabCcKue 1eMCTBUS:



HCIIOJB30BaTh BOMPOCHl KaK MCCIENOBATEIIbCKUM HMHCTPYMEHT IO3HAHMS,
dbopMmynaupoBaTh  BONPOCHl,  (GUKCUPYIOUIME  MPOTUBOpEUHe,  MpodsieMy,
yCTaHaBJIMBaTh MCKOMOE U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CITAHUPOBAHHBIA SKCIEPUMEHT, MCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOCHHOCTENH MaTeMaTHYECKOTO 00BbEKTa, SIBICHHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEKTy OObEKTaMHU, SBJICHUSIMHU, POLECCAMMU;

CaMOCTOSTEIIHO (OPMYIHPOBATh OOOOIIEHUS W BBIBOABI IO pe3yJbTaTaM
MPOBENEHHOTO  HAONIONCHMS, HUCCJICNIOBAaHMS, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

MPOTHO3UPOBATh BO3MOKHOE pAa3BUTHE IIpollecca, a TakKe BBIIBUTATh
MPEOJIOAKEHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora ¢ undgopmanueii:

BBISIBIISATH A€UIUTH MH(DOpPMAIIMKU, TaHHBIX, HEOOXOJAUMBIX JIJIi OTBETa Ha
BOIIPOC U JIJIS PEILICHHUS 3a]1auu;

BBIOMpATh MH(POPMAIUIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATH U MHTEPIIPETUPOBATH MHPOPMAITUIO PA3IUYHBIX BUIOB U POpM
MpeACTaBICHHUS;

CTPYKTYPUPOBAaTh HH(POPMAIIMIO, TPEJICTABIATh €€ B PA3IUYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATh HaJIEKHOCTD uHopMaru 1o CaMOCTOATENLHO
c(hopMyJIHMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBbIE YHHBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA

OoO1enue:

BOCIIPUHUMATH U (DOPMYJIMPOBATH CYKACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMH OOIIICHUS, SICHO, TOUHO, TPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
M THMCbMEHHBIX TEKCTax, JaBaTh IIOSICHEHUSI II0 XOJYy peIICHUs 3aJauH,
KOMMEHTHUPOBATH MOJYyUYCHHBIN pe3yJIbTar;

B X0JI€ OOCYXXJICHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXJIaeMOU TEMBbI,
npoOJieMbl, pelIaeMoil 3ajadyu, BBICKA3bIBATh WJEH, HAalleJIEHHbIE Ha TIOMCK
pEelIeHUs, COINOCTaBIIATh CBOU CYXKIEHUSA C CYXKICHHUSIMU JPYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3U4He W CXOJICTBO TMO3WIIMA, B KOPPEKTHOU (dopme
bopMyIMpOBaTh Pa3HOIIIACHS, CBOM BO3PAKCHMUS;

MPEACTaBISATh PE3YbTAThl PEUICHUS 3a/laud, YKCIEPUMEHTA, UCCIIEIOBAHMS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS € Y4€TOM 3aaad
MPE3EHTAIUN U 0COOEHHOCTEH ayIUTOPHH.

PeryisiTuBHbBIE YHHBEPCcAJIbHbIE y4eOHbIe 1eliCTBUSA
Camoopranuzanus:



COCTaBIISITh IJIAH, aJITOPUTM PELIEHUS 33/Ja4H, BHIOMPATh CIOCO0 pELICHHs ¢
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pEeUICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, IMOIIUOHATbHbIA HHTEJJICKT:

BJaJIeTh  HABBIKAMHM  TO3HABATENbHOM  pediieKCMM  KaK  OCO3HAHUs
COBEpIIAEMBIX ACHCTBUI M MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTATOB, BIAJECTh
crnocobaMy CaMOIIPOBEPKH, CAMOKOHTpPOJSI Mpoliecca W pe3yiabTaTa pelieHus
MaTeMaTUYECKOM 3a4a4u;

NPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3a7a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENbCTB, JaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJU U YCIOBUIM, OOBSICHATH PUUUHBI
JOCTHKEHHSI WIM HETOCTUKEHUSI PE3YJIbTaTOB JAESITENIbHOCTH, HAXOIUTh OLINOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAasI 1eATEIBHOCTD:

MMOHUMATh U MCHOJb30BaTh MPEUMYIIECTBA KOMAHAHOW M WHAUBUIYATBHON
paboThl mNpU pelleHHH Y4eOHbIX 3a7ad, MNPUHUMATh 1€JIb COBMECTHOM
JeATEIbHOCTH, IJIAHUPOBATh OPraHM3aLMI0 COBMECTHOW pabOThI, pacrpenciiiarh
BU/IBI pa0OT, I0rOBapUBATHCS, 00CYKIATh MPOIIECC U PE3yIbTaT paboThl, 00001IaTH
MHEHHUS HECKOJBKHUX JIIOJICH;

y4acTBOBaTh B I'PYIIOBBIX (popmax padoThl (00CykaAeHUs, OOMEH MHEHHUI,
«MO3TOBBIE IITYPMBI» U UHBIE), BBIMOJIHATH CBOIO YaCTh paOOThl U KOOPAUHUPOBATH
CBOM JIEHCTBUS C APYTUMHU YJIE€HAMH KOMaH/Ibl, OLIEHUBATh KAYECTBO CBOETO BKJIAJIa
B OOmUHA TPOAYKT TIO KpUTEPHUsAM, CHOPMYITUPOBAHHBIM  YYACTHHUKAMU
B3aNMO/ICIICTBHSL.

INPEAMETHBIE PE3YJIbTATBI

K xonmy o6yuenuss B 10 kyacce oOydarolmuicsl TMOJYYHUT CIETYIOLINE
NpeAMETHbIE Pe3ybTaThl MO OTACJIbHBIM TeMaM paboueil mporpamMMbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHATU3a:

Yucii1a ¥ BBIYMCICHUA:

CBOOOJTHO OTEpPUPOBATh MOHATUSMHU: PAIMOHAIBHOE YHUCIO, OECKOHEYHAas
nepuoauyeckass JIpoOb, TPOLEHTHI, HPPAIMOHAILHOE YHCIO, MHOXECTBa
paLMOHATIBHBIX U JIEUCTBUTEIBHBIX YUCEI, MOYJIb AEHCTBUTEIHLHOIO YHUCIIA;

NPUMEHSITh JIpOOM W TPOLEHTHI JJISI pEHIeHUs NPUKIAIHBIX 3a7a4 U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEAIbHOM KU3HU,

MPUMEHSTh MPUOTKEHHBIC BRIYUCIICHUS, TTPABUJIAa OKPYTICHUS, IPUKHUIIKY U
OLICHKY PE3yJbTaTa BHIYNCIICHU;



CBOOOZHO OMNEpUPOBATh TOHATHEM: CTENEHb C IEJNbIM IOKa3aTeleM,
UCIIOJIb30BaTh MOAXOIALIYI0 (POPMY 3alUCU JEHCTBUTENBHBIX YUCEI JIJISl PEILICHUS
IIPaKTUYECKUX 3a]1a4 U NIPEICTaBICHUS JAHHBIX;

CBOOOIHO ONEPUPOBATH MOHATHUEM: apUPMETHUECKUN KOPEHb HATypajIbHOU
CTEIICHH;

cBOOOHO ONEpPUPOBATh MOHATUEM: CTETICHb C PAllMOHATIBHBIM MOKAa3aTeNIeM;

CBOOOZHO ONEpUPOBATh MOHATHUAMHU: JIOrapu(pM UHKCIa, AECATUYHBIE U
HaTypaJIbHbIE JIOrapu(pMBL;

CBOOOZHO ONEPUPOBATH NMOHATUAMHU: CHUHYC, KOCHHYC, TAHT€HC, KOTaHTE€HC
YHMCIIOBOI'O apTyMEHTA;

ONEPUPOBATH MOHATUSMH: APKCUHYC, APKKOCHHYC M ApKTAHTE€HC YHCIIOBOTO
aprymMeHTa.

YpaBHeHMs U HEPaBeHCTBA:

CBOOOJHO OINEpPUPOBATh MOHATUSMU: TOXKAECTBO, YPaBHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHUS-CIICICTBHSI, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATh PA3JIMYHbIE METOJbl PEIICHUS palMOHAIBHBIX U JAPOOHO-
palMOHAIBHBIX yYpaBHEHUH, MPUMEHATH METOJ MHTEPBAIOB [UJISl PELICHUS
HEPABEHCTB;

CBOOO/JIHO OIEpPUPOBATh MOHATUSMHU: MHOIOWIEH OT OJHOM MEPEMEHHOM,
MHOTOYJIEH C LEIbIMU KO3(PPUIIMEHTAMU, KOPHU MHOTOWJIEHA, IPUMEHSTH JIEJICHUE
MHOTOWIEHA Ha MHOTOWIEH C OCTaTKoM, Teopemy be3y m Teopemy Bumera mis
peneHns 3a1ay;

CBOOOJHO ONEPUPOBATH MOHATUSIMU: CHUCTEMAa JIMHEWHBIX YpaBHEHUH,
MaTpuld, ONPEACNIUTENb MATPUIBl 2 X 2 MU €ro TreoOMETPUYECKUH CMBICIH,
WCIIOJI30BaTh CBOMCTBA ONPENEHUTENs 2 X 2 Uil BBIYMCIEHUS €ro 3HAYEHHS,
IPUMEHATh ONPEIEIUTENIN JUIsl PELIECHUS CUCTEMbl JIMHEMHBIX YpPaBHEHMI,
MOJEIUPOBATh PEANbHBIE CUTYAIIMU C IOMOIIBIO CUCTEMBI JINHEWHBIX YPABHEHUM,
MCCIIE0BATh IOCTPOEHHBIE MOJENHM C TMOMOIIBI0 MAaTpULl U ONPEACIUTENEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3YJIbTaT;

WCIIOJIH30BaTh CBOWMCTBA JIEUCTBUM C KOPHSIMHU [JIsi TpeoOpa3oBaHUs
BBIPAKEHUI;

BBITIOJHATH PEe0Opa30BaHUs YHCIOBBIX BBIPAKEHHM, COIEPIKALIUX CTEIIEHH C
palMOHAJIBHBIM [TOKA3aTEeIIEM;

UCIIOJIb30BaTh CBOICTBa aorapupmMoB TUTSt npeoOpa3oBaHus
Jorapu(pMHUECKUX BBIPAKECHUN;

CcBOOOZHO ONEpUPOBATh MOHATHUSAMU: HppalOHAIbHbIC, MOKa3aTelbHbIE U
JorapuMUUYECKre YPaBHEHHUS, HAXOAUTh UX PEUICHUS C TOMOILBIO PABHOCHIIbHBIX
NIEPEXOA0B WIIM OCYLIECTBIIAS IPOBEPKY KOPHEW;



MPUMEHSTh OCHOBHbIE TPUTOHOMETpHUUECKre GOopMyIIbl Uil TPeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKECHUI;

CBOOOZHO OMEpUpPOBaTh MOHSATHEM: TPUTOHOMETPHUECKOE YpaBHEHUE,
OPUMEHATh HEoOXoAumble (GOpMyNbl  JUIsi  PEIIEHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJICIMPOBaTh pEallbHble CUTyalldd Ha S3bIKE alreOpbl, COCTaBIAThH
BBIPQXCHUS, YpPAaBHEHUS, HEpPaBEHCTBA II0 YCJIOBHMIO 3a/ayd, MCCIIEN0BATh
MOCTPOEHHBIE MOJIEIIM C MCTIOIb30BAHUEM arlnapaTa ajareopsbl.

DOYHKUUM U TPAPUKH:

CBOOO/IHO ONEpUPOBATH MOHATHAMM: (QYHKIUS, CIOCOOBI 3aaHus QyHKIUH,
B3aMMHO OOpaTHble (QYHKIMU, KoMmmIo3uius GyHKUu, Tpadux QyHKIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOOJHO OINEpPUPOBATH MOHATHAMHU: OOJACTh ONPENEIECHUS U MHOMKECTBO
3HaYCHUN (PYHKIMH, HYJIH QYHKIUU, TPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOZIHO ONEpUPOBATh TMOHATUSAMU: YETHBIE U HEYETHbIE (YHKIUH,
nepuoanyeckre QyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HauOoJibllee M HauWMEHblIee 3HayeHUuEe (YHKIUU Ha
IPOMEXKYTKE;

CBOOO/IHO ONEpUPOBATh MOHATUAMMU: CTENEHHAas (QYHKIUS C HATypajJbHBbIM U
LENbIM [OKa3zareiaeM, rpauk CTENEeHHOW (YHKIMM C HATYpaJbHbIM U LEJIbIM
nokasaresieM, rpaduk KOpHS N-Oi CTENeHW KaK (DYHKIMM OOpaTHOMl CTENeHu ¢
HaTypaJbHbIM MOKa3aTeNeM;

ONepupoBaTh MOHATUSMU: JIMHEWHAs, KBaJgpaTU4Has W APOOHO-TMHEHHas
(GYHKIMH, BBITOJIHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOZIHO ONEpUpOBaTh MOHATHAMH: IOKa3aTelbHas M Jorapudmuyeckas
(GyHKUMH, UX CBOMCTBa M rpadMKH, HMCIOJB30BATh MX TpapUKU AJId pELIeHUs
YPaBHEHU;

CBOOOZIHO ONEpUPOBATHh TOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
orpesiesieHue TPUTOHOMETPUUECKUX (PYHKIMI YUCIOBOTO apTryMEHTa;

UCIONIb30BaTh rpaduku  (QYyHKUMH Ui HMCCIIEOBAHUS MPOIECCOB U
3aBUCUMOCTEH MpHU pEIlIeHUH 3a/lady U3 JPYrMX y4eOHBIX MPEIMETOB U peanibHOU
YKU3HU, BbIpAXXaTh (OPMYJIaMH 3aBUCUMOCTU MEXKy BEIMYMHAMU;

Havana MmaTeMaTH4eCcKOro aHajausa:

cBOOOZIHO OMEpHUpOBaTh MOHATUAMU: apumeThyeckas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEYHO yObIBaroIasi reoMeTpruuecKasl Iporpeccusi, TMHEHHBIN 1
HKCIIOHEHIUATILHBIN pPOCT, (POpMyJia CIOKHBIX MPOLIEHTOB, UMETh IIPEICTABICHUE O
KOHCTaHTE;

UCIOJIb30BaTh IPOrPECCUM JJIsl PELICHUS PEAbHBIX 3aJad IPUKIAJTHOIO
XapakTepa;



cBOOOIHO OTEPUPOBATH MOHITUSAMHU: MOCIEIOBATENILHOCTD, CTIOCOOBI 3aJaHUS
MOCJIEIOBATEILHOCTEH, MOHOTOHHBIE W OIPAaHUYEHHBIC [OCJIEI0BATEIHLHOCTH,
MOHUMAaTh OCHOBBI 3apOXKJIEHUS MAaTeMAaTHMYECKOro aHajlih3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO OTMIEPUPOBATH MOHSATUSMHU: HETIPEPBIBHBIC (DYHKIIMH, TOUKU pa3pbiBa
rpaduka GyHKIIMH, aCUMIITOTHI Tpadrika QPyHKIINH;

CBOOOJHO OIEpPUPOBATh MOHATHEM: (YHKIIWS, HEMpPEphIBHAS Ha OTPE3KeE,
MPUMEHSTH CBONCTBA HEMIPEPHIBHBIX (DYHKITUH JJI PEIICHUS 3374,

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

BBIYHUCIIATH MMPOU3BOAHBIC CYyMMBI, TTPOU3BEIACHUS, YaCTHOTO M KOMITO3HUITUH
IBYX (DYHKITUH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (DYHKITHI;

HCIIOJIb30BaTh T€OMETPUYECKUN M (DU3UYECKUN CMBICI MHPOU3BOJHON ISt
perieHus 3aaa4.

MHosKecTBa M JIOTHKA:

CBOOOJTHO  ONEpPUPOBATh  TMOHITHSMHU:  MHOXKECTBO, OIEpaluud  Haj
MHOKECTBAMHU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jyisi ONKUCaHUs peabHbIX
MPOLIECCOB U SIBJIICHUM, TP PEIICHUU 3a]1a4 U3 APYTUX yUYEOHBIX MIPEIMETOB;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMH: OIMpEJEICHUEe, TeopemMa, ypaBHEHUE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHYECKOTO 00BEKTA, JOKA3aTEIbCTBO, PAaBHOCUIILHBIC
ypaBHEHUS U HEPABCHCTBA.

K konmy oOyuenus B 11 kJjacce oOydarOmIMICS TMOMYYUT CIEAYIOIIHNE
MPEIMETHBIC PE3YJIbTaThl MO0 OTACIBHBIM T€MaM pabouel MporpamMMbl Y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYECKOTrO aHaTU3ay:

Yucia 1 BBIYUCTICHUSA:

cBOOOHO ONEPUPOBATh MOHATUSAMHU: HATYPAIbHOE U 1I€TI0€ YHCII0, MHOKECTBA
HATYpaJbHBIX U LEJIBIX YHCEeJI, UCTIOIb30BaTh MPU3HAKU JIETUMOCTH LIEIBIX YHUCET,
HOJ/l u HOK HaTypaJibHBIX 4HMCEN IJi1 pEuIeHUs 3aJad, MPUMEHSTh aJlrOpUTM
EBximmna;

CBOOOJTHO OIEPUPOBATH TMOHATHEM OCTaTKa IO MOJIYJII0, 3alUCHIBATh
HATypaJbHBIC YHCIIa B PA3IMYHBIX IO3UIIMOHHBIX CHCTEMaX CUUCIICHHUS;

CBOOOJIHO OTICPUPOBATH IOHATHUSIMH: KOMIIEKCHOE YHCIO0 M MHOXECTBO
KOMITJIEKCHBIX YHWCEJI, MPEJCTaBIATh KOMIUICKCHBIE YHClia B airedpanmdecko u
TPUTOHOMETPHUUECKON (hOpMe, BBITIONHATH apU(PMETHUECKUE OTNepaIiu ¢ HUMU U
n300paxaTh Ha KOOPAMHATHOMN MIIOCKOCTH.



YpaBHeHMs ¥ HEPaBeHCTBA:

CcBOOOZHO ONEpUPOBATH MOHATHUSAMU: HppaIOHATIbHBIC, MOKa3aTelIbHBIE U
jgorapu(pMUUECKUE HEpPaBEHCTBA, HAXOAUTb MX PEUIEHHs C  I[OMOIIBIO
PAaBHOCUJIBHBIX IIEPEXOOB;

OCYIIECTBIIATh OTOOp KOpPHEW TMpU pEUIEeHHMH TPUTOHOMETPUUYECKOIO
YPaBHEHHS,

CBOOOZIHO OMNEpUPOBATH TMOHSATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHATh HEoOXoAaumble (GOpMyNbl  JUIsi  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOO/IHO OIEPUPOBATh MOHATUSMU: CUCTEMA U COBOKYITHOCTb YPaBHEHUU U
HEPaBEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBHS, HAXOAUTh PEIICHHUS
CUCTEMBI M COBOKYIHOCTEW pallMOHATIBHBIX, UPPALMOHAIBHBIX, MOKA3aTEIbHBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

pemarhb paloHaIbHbIE, UpPpalMOHAIILHBIE, NOKa3aTelbHbIE,
jgorapupMuyeckue UM TPUTOHOMETPUUECKHE YpaBHEHUSI M  HEPAaBEHCTBA,
coJiepKallie MOAYJIU U apaMeTphl;

MPUMEHSATH TpauuecKrue METObI ISl PEIICHHS] YPAaBHEHUI U HEPABEHCTB, a
TaKXKe 3a/1a4 C MapaMeTpaMu;

MOJICIMPOBaTh peallbHble CUTyalldd Ha S3bIKE alreOpbl, COCTaBIAThH
BBIDAKECHHSI, YPABHEHHWS, HEPABEHCTBA W HX CHUCTEMBI 10 YCIOBHUIO 3aJayH,
UCCJIEIOBATh TOCTPOCHHBIE MOJENM C MCHOJIb30BAaHUEM amnmapara anreOpsl,
MHTEPHPETUPOBATH MOJYUYECHHBIN Pe3yJIbTaT.

DOyHKUMHU U TPaPUKH:

CTpOUTh TpadUKH KOMMO3UIMH (YHKIUH C TOMOIIBIO SJIEMEHTAPHOIO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA;

CTPOUTH TeoMeTprudecKkue o0pa3bl ypaBHEHUI 1 HEPaBEHCTB Ha KOOPIMHATHOM
IJIOCKOCTH;

CBOOOJAHO  ONEpPUPOBATH MOHATUSIMH: TpPaPUKA  TPUTOHOMETPUUYECKUX
yHKumit;

OPUMEHATh (YHKIMM JUII MOJEIMPOBAHUS W HCCICIOBAHUSA PEATbHBIX
IIPOLIECCOB.

Havana MmaTeMaTH4eCKOro aHajiu3a:

UCII0JIb30BaTh MPOU3BOJHYIO JIJISl MCClIeOBaHUs (YHKIIMA HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HAXOJUTh HauOOJbIlIee U HAaUMEHbIlIee 3HaUeHUs (QYHKIIMH HENPEPhIBHON HA
OTpE3KE;

UCIIOJIb30BaTh MPOU3BOAHYIO [UIsl HAXOXKJEHUS HAWIYYIIero penieHus B
IPUKJIAJHBIX, B TOM YUCJIE COUMATbHO-3KOHOMUYECKHUX, 3a4a4ax, JIJIs ONPEAeIICHUs
CKOPOCTH U YCKOpPEHHS Mpoliecca, 3aJaHHOro (hOpMyIoi min rpadukom;



CBOOOZHO OMEpUpOBATh TMOHATUSAMHU: TEPBOOOpa3Has, ONpeAeIEHHBIN
WHTErpall, HaXOAWTh IEPBOOOpA3HBIC AJIEMEHTAPHBIX (PYHKIUNH M BBIUUCIATH
uHTerpai no popmysne Herotona-JIeitbHuma;

HAXOJUTh TUIOIIAN TUIOCKUX (PUryp U 0OBEMBI TEJl ¢ MOMOIIBIO UHTETpaa;

UMETh MPEJICTABICHUE O MATEMATHYECKOM MOJEIUPOBAHUU HA TMpPUMEpE
cocTaBieHus Au(GepeHInaIbHbIX YpaBHEHU;

pemarhs NPUKIAIHbIE 337a4d, B TOM YHCIIE COLMAIbHO-D)KOHOMUYECKOTO H
bu3NYECKOro XapakTepa, CpeICTBAMH MAaTEMaTUIECKOTO aHaJIN3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KITACC
Kosnn4yecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
n/n NPOrpaMMbl Bcero Konrporbusie | Ipaxririeckie o0pa3oBaTe/IbHbIE
padoThbI padoThbI pecypest
MHO0X€CTBO JEHCTBUTEIbHBIX YHCEIL
1 MHorousnensl. PanmonaibHble ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHHI
5 Oynkiun u rpadpuku. CreneHnas QyHKIUs ¢ 12 1
LIEJIbIM IT0KA3aTeNeM
3 Apudmerndeckuit KOpeHb N-0if cTeneH . 15 1
HppanuoHanpHble ypaBHEHUS
4 [Toka3zarenbHas GyHkius. [lokazaTensHble 10 1
yYpaBHEHMUSI
5 Jlorapudmuueckas GyHKIUS. 18 1
Jlorapugmuueckue ypaBHEHUS
6 TpuronomeTpuyecKre BEIPAKEHUS U 29 1
ypaBHEHHUSI
[locnenoBarenbHOCTH U IPOTPECCUH 10
HenpepriBabie pyakimm. [Ipon3BomHas 20
9 [ToBTOpEeHmE, 0000IIEHNE, CHCTEMATH3AIUS 5 9
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KoJsimyecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
n/n NMPOrpamMMbIl Bcero Kourpoabubie | Tpaktueckue o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
1 Hccnenoanue GyHKIIHMI C TOMOIIBIO 29 1
TPOU3BOIHON
2 [TepBoOOpa3Hast U UHTETpaT 12 1
3 ['paduku TPUTOHOMETPUUECKHUX (PYHKIIUHA. 14 1
Tpuronomerprudeckne HepaBEHCTBA
4 WppanmonansHbie, OKa3aTelbHEBIE U 24 1
norapudMuuecKre HepaBeHCTBA
5 KommnekcHsie uncna 10
6 Harypanbnbie u 1ienpie uncia 10
CucreMbl palioHaTbHBIX, UPPAIIMOHATEHBIX
7 NOKa3aTeIbHbIX U JOrapUPMHUUECKUX 12 1
YPaBHEHU
8 3aaum ¢ mapameTpamu 16 1
9 HOBTOPCHI/IC, 0000111eHHEe, CHCTEMAaTH3aIUs 16 )
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




HOYPOYHOE IIVTAHUPOBAHUE

10 KJTIACC
KonuyecTBo yacos DJIeKTPOHHBIE
Ne Mara nudposbie
n/n Tema ypora Bcero Konrpoabrbie | - Ipaxrireckue u3ydeHusi | oOpa3oBaTeSibHbIE
padoThbI padoTbI pecypeni
1 [[MHOXeCTBO, OTepaliuy HaJl MHOYKECTBAMHU 1
U UX CBOWMCTBA
2 Juarpammsl Diinepa-Benna 1
3 [IpumeHeHne TeopeTUKO-MHOKECTBEHHOTO 1
ammapara Jjisl pelIeHus 3a1a9
Parmmonansupie unciia. OOBIKHOBEHHBIE U
4 JECSITUUHBIE JPOOU, TPOLIEHTHI, 1
OECKOHEYHBIE TIEPHOIUYECKUE APOOU
Parmmonansupie unciia. OOBIKHOBEHHBIE U
5 JECSITUUHBIE JPOOU, TPOLIEHTHI, 1
OECKOHEYHBIC TIEPHOIUYECKUE APOOU
5 [Tpumenenue npoOeit 1 MPOIICHTOB IS 1
perieHust MPUKIaTHBIX 3a7a9
7 [Tpumenenue npoOeit 1 MPOIICHTOB IS 1
pelieHust NpUKIaAHbIX 3a7a4
8 JeucTBuTenbHble uncia. PainoHanbHbIe U 1
HppaIMOHAIIbHBIE YHCIIa
9 Apudmerndeckue onepamu ¢ 1
JEWCTBUTEIbHBIMU YU CIIAMHU
10 Moaynb 1elCTBUTEIBHOTO YUCIIA U €70 1
CBOICTBA




[TpuOnuxEHHbBIE BEIUMCICHUS, IPAaBUIIA

11 OKPYTJICHUS, PUKHJIKA U OLICHKA
pe3yJibTaTa BhIUUCICHUN

12 KontponbHas pabora( BXo1Has)
OCHOBHBIE METO/IbI PELLIEHUS LIETbIX U

13 JIpOOHO-pallMOHANIBHBIX YPaBHEHUHN U
HEPaBEHCTB
OCHOBHBIE METO/IbI PEIICHUS LIETbIX U

14 IpoOHO-pallMOHATIFHBIX YPaBHEHUH 1
HEPaBEHCTB
MHOro4wieHsl OT OAHOW MEPEMEHHOM.

15 Jlenenue MHOTO4JIEHa HA MHOTOYJIEH C
octaTtkoM. Teopema besy

16 MHorouieHsl ¢ HeJIbIMUA KO3 QUITMEHTAMH.
Teopema Buera

17 Pemenne cucreM JIMHEMHBIX ypaBHEHUHN

18 Pemenne cucreM JIMHEMHBIX ypaBHEHUN
Martpuua cucTeMbl IMHEHHBIX YPaBHEHUN.

19 Onpenenurens MaTpUIIbl 2X2, €ro
Tr€OMETPUYECKHUM CMBICIT M CBOMCTBA;
BBIUYHCJIEHUE €r0 3HAYCHUS
Onpenenurens MaTpuLbl 2X2, €ro

20 re€OMETPUUYECKUI CMBICIT U CBOWCTBA;
BBIUHCJICHHE €TI0 3HAYCHUS

21 [IpumeneHue onpenenuTens Uit petieHus
CHUCTEMBbI JINHEHHBIX YpaBHEHUM

99 Pemenue npukiagHbIX 3a/1a4 C TOMOIIbIO

CUCTEMBI JINHEWHBIX YPaBHEHUU




23

Pemrenue npukiaaHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBbI JINHEHHBIX YpaBHEHUN

24

[IpoBepounas pabota: "PannoHaabHbIC
ypaBHEHUS U HepaBeHCTBa. CUCTEMBI
JIMHEHHBIX YpaBHEHUN"

25

@yHK1Ms, c1ocoObl 3aJaHus (QYHKITHH.
Bsanmuo o6pathasie ¢pyHkimm. Komno3unus

GbyHKIHN

26

I'padux GpyHKINH. DIEeMEHTapHbIC
npeoOpa3oBanus rpa@uKoB GyHKIHI

27

OO6nacTh orpeesIeHUs] U MHOXKECTBO
3HaueHuil Gpynkuuu. Hynu ¢yHkumu.
[TpoMeXyTKH 3HAK MOCTOSHCTBA

28

YérHble 1 HeUETHBIC PYHKIIH.
[Tepuonnueckue pynkuuu. [IpomexxyTku
MOHOTOHHOCTH (pYHKIIMH

29

MakcumMyMbl ¥ MUHUMYMBI () YHKIIUH.
HauOossiee 1 HauMeHbIIIEE 3HAYEHUE
(GYHKIIMY Ha IPOMEXKYTKE

30

Jluneiinas, KBagpaTUaHas ¥ IpoOHO-
nuHeHas yHKIuN

31

DneMeHTapHOe UCCIIEJOBAHUE U
MOCTpOEHHE TPaPHUKOB ATUX (PYHKLIUI

32

DneMeHTapHOEe UCCIIEOBAHNUE U
MOCTpoeHHe IrpauKOB ATUX (QYHKIUN

33

CTeHeHL C LICJIBIM ITOKA3aTCJIEM. BI/IHOM
Hrrorona

34

CreneHsb ¢ 11eabIM OKa3zareiieM. bruHom




Hrerotona

Crenennast pyHKIHS C HATYPAIbHBIM U

35 epIM nokasareiieM. E€ cBolicTBa U
rpaduk

36 [IpoBepounast padota: "Crenennas
¢dbynkuus. E€ cBorictBa u rpaduk"

37 Apudmernaeckuii KOpeHb HATYPAITbHOM
CTETEeHU U €ro CBOWCTBA

38 Apudmernueckuii KOpeHb HATYPAITbHOM
CTEIIEHU U €ro CBOMCTBA

39 [Ipeo6pa3oBaHUs UMCIOBBIX BRIPAKEHUIH,
COJIEp>KaIINX CTENeHU U KOPHU

40 [TpeoOpa3oBaHus YHCIOBBIX BRIPAKECHUH,
COJIep KALIUX CTENIEHH U KOPHU

41 [TpeoOpa3oBaHus YHCIOBBIX BRIPAKECHUH,
COJIep KAIINX CTENIEHH U KOPHU
HppaunoHnansHble ypaBHeHUs1. OCHOBHBIE

42 METO/Ibl pEeIIeHUs UPPALlMOHATIBHBIX
YpaBHEHUU
WppaunonansHble ypaBHeHHs. OCHOBHBIE

43 METO/IbI PELICHUS HPPALIMOHATBHBIX
YpaBHEHHI
WppaunonansHble ypaBHeHHsI. OCHOBHBIE

44 METO/IbI pelIeHHs UpPaIIOHATBHBIX
YPaBHEHUU

45 PaBHOCUIIbHBIE IEPEXO/IBI B PELLICHUU
UppalMOHATIBHBIX YpaBHEHUI

46 PaBHOCHIIbHBIC TIEPEX OBl B PEIICHUN




UPpalMOHATILHBIX YPaBHEHUI

PaBHOCWIIBHBIE IIEPEXO/IBI B pELLICHUU

4 UppalMOHAIIbHBIX YpaBHEHUI

48 PaBHOCHIIBHBIE IEPEXO/IBI B PELLIEHUU
UPPaLMOHAIBHBIX YPaBHEHUI
CaoiicTBa u rpaduK KOpHsI N-0i CTENEHU

49 Kak (yHKIIMH OOpaTHOM CTETNeHH C
HaTypaJIbHBIM I1I0Ka3aTelIeEM
CoiicTBa 1 TpaduK KOpHS N-01 CTENEHH

50 Kak (pyHKIMH 00OpaTHOI CTETIeHH C
HaTypaJIbHBIM I10Ka3aTelIeM
[TpoBepounas pabdora: "CBoiicTBa u rpaduk

51 KOpHs n-oii creneHu. MppannonaibHble
ypaBHEHUS"

59 Crenens ¢ pallMOHaJIbHBIM [10KA3aTENIEM U
e€ CBOICTBA

53 CreneHsb ¢ palluOHAJIbHBIM ITOKA3aTeNeM U
e€ CBOICTBA

54 CreneHsb ¢ palluOHAJIbHBIM ITOKA3aTeNeM U
e€ cBOlCTBa

55 IToka3zarenbHas pyHKLUSA, €€ CBOWCTBA U
rpapux

56 Hcnonb3oBanue rpapuka GyHKINUU IS
peuieHus: ypaBHEHU I

57 Hcnonbk3oBanue rpaduka GyHKIUHT IS
pelIeHNs] ypaBHEHUI

58 [TokazarenbHble ypaBHeHUSI. OCHOBHBIE

MCTOAbI pCHICHUS MOKA3aTCIbHBIX




ypaBHEHHI

IlokazarennHBIC YpaBHCHUA. OcHoBHEBIE

59 METO/IbI pEIICHUS IMOKa3aTEIbHBIX 1
ypaBHEHHI
[TokazaTenbHbie ypaBHEeHHs. OCHOBHBIE

60 METO/IbI PEIICHHS TTOKA3aTEIbHBIX 1
YpaBHEHHI

61 [TpoBepounast pabora: "lIloka3aTenbpHas 1
¢bynkus. [lokazaTenbHble ypaBHeHUS"

62 Jlorapudm yucna. CoiicTa norapudma 1

63 Jlorapudm umncna. CoiictBa orapudpma 1

64 Jlorapudm yucna. CoiicTa norapudma 1

65 JlecsiTUUHBIE U HATYpaJIbHBIE JTOrapUPMbI 1

66 JlecATUYHBIE 1 HaTypaJibHbIE JIOraprUPMbI 1

67 [TpeoOpazoBaHme BEIPAKEHH, COIEPIKAIINX 1
sorapumsl

68 IIpeoOpa3oBaHue BIpakeHUI, COAEPIKAIINX 1
sorapumsl

69 [TpomesxyTounas aTtecTanusi( KOHTPOJIbHAS 1
pabota)

70 Jlorapudpmuueckas QyHKIM, €€ CBONCTBA U 1
rpapuk

71 Jlorapudmuueckas QpyHkIus, e€ cBoiicTBa U 1
rpapux

79 Ucnons3oBanne rpaduka GyHKIIM 1151 1
peleHHs ypaBHECHUH

73 Hcnons3oBanue rpaduka GyHKIUA IS 1




pelIeHNs] ypaBHEHUI

74

Jlorapudmuueckue ypaBHeHUs1. OCHOBHBIE
METO/IbI pelIeHHs JIOTrapu(PMUIECKUX
ypaBHEHHI

75

Jlorapudpmuueckue ypaBHeHus. OCHOBHBIE
METO/bI peIIeHUs JIorapuMUIECKUX
YpaBHEHHI

76

Jlorapudmuueckue ypaBHeHus. OCHOBHBIE
METOBI PEICHHUS JTOTapUPMUIECKUX
yYpaBHEHUI

77

PaBHOCHIIBHBIE TEPEXO/IBI B PEILICHUN
JorapupMUUECKUX YpaBHECHUN

78

PaBHOCHIIbHBIE TIEPEXO/IBI B pEIICHUHT
JoTapu(PMUYECKUX YpaBHEHUM

79

[IpoBepounas s paboTa:
"Jlorapudpmuueckas GyHKIHS.
Jlorapudmuueckue ypapHeHH"

80

CuHyc, KOCUHYC, TAHT€HC U KOTAaHT€HC
YHCJIOBOTO apryMeHTa

81

CuHyC, KOCUHYC, TAHT€HC 1 KOTaHT€HC
YHCIIOBOTO apryMeHTa

82

ApKCHHYC, apKKOCHHYC ¥ apKTaHT€HC
YHCIIOBOTO apryMeHTa

83

ApKCHHYC, apKKOCUHYC ¥ apKTaHT€HC
YHUCJIOBOI'O apryMeHTa

84

TpuronomeTpuueckast OKpyHOCTb,
OIIpeEIEHUE TPUTOHOMETPUYECKUX
(GyHKIMN 9MCIOBOTO apryMEHTa




Tpuronomerpuyeckasi OKpy>KHOCTb,

85 onpeeIeHUE TPUTOHOMETPHIECKUX 1
(YHKIHMIA YUCIIOBOTO apryMeHTa

86 OcHOBHBIE TPUTOHOMETPUUECKHE (HOPMYJIbI 1

87 OCHOBHBIEC TPUTOHOMETPHUECKUE (HOPMYITBI 1

88 OcHOBHBIE TPUTOHOMETPHUECKHE (HOPMYJIbI 1

89 OCHOBHBIEC TPUTOHOMETPHUYECKUE (DOPMYIIBI 1

9 [TpeoOpa3oBaHue TPUTOHOMETPHYECKHUX 1
BBIPAKEHU I

o1 [IpeoOpa3oBaHue TPUTOHOMETPUICCKUX 1
BBIPKCHUN

92 [IpeoOpa3oBanue TPUTOHOMETPUICCKUX 1
BBIpayKCHUI

03 ITpeoOpa3oBaHue TPUTOHOMETPUUECKUX 1
BBIPKEHUN

94 Pemrenne TpUroHOMETpUYECKUX YPaBHEHUN 1

95 Pemenune TpuroHoOMeTpUUECKNX YpaBHEHUIN 1

96 Pemenne TpuroHoMeTpHYECKIX ypaBHEHHN 1

97 Pemenue TpuroHoMeTpuUECKNX YpaBHEHUI 1

98 Pemenne TpuroHOMETpHYECKUX ypaBHEHHI 1

99 Pemenune TpUroHOMETpUYECKUX YPaBHEHUM 1

100 Pemenne TpuroHOMETpHYECKUX ypaBHEHHI 1
IIpoBepounas pabora:

101 "TpUrOHOMETPUUECKNE BBIPAKEHUS U 1
TPUTOHOMETPUYECKNE YPAaBHEHUS "

102 [TocnenoBarenbHOCTH, CIOCOOBI 3a1aHUS 1

nociengoBaTelsHoCcTeER. MeTon




MaTeMaTHIeCKOMN HHAYKIIUKU

MOHOTOHHBIE U OI'PaHUYCHHBIC

103 rmocJenoBaTeabHOCTH. MicTopust aHanmn3a
0ECKOHEYHO MaJIbIX

104 Apudmerndeckas mporpeccust

105 I'eomerpuueckas mporpeccust

106 BeckoneuHo yObIBaroIas reoMeTprIecKas
nporpeccus

107 CymMma GecKkOHEYHO yObIBaroLIeH
reOMETPHUECKON IPOTrpeccuu

108 JIMHENHBIN U SKCIOHEHIIMATIbHBIA POCT.
Hucno e. Dopmyra CIIOKHBIX POLEHTOB

109 JIMHENHBIN U SKCIOHEHIUAIIBHBIA POCT.
Yucno e. Popmyiia CI0KHBIX TPOLIEHTOB

110 Vcnonb30BaHue NPOrpeccuu JUis pelieHus
peasIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

11 ITpoBepounas pabota
"[locnenoBarenbHOCTH U ITporpeccun”

112 HenpepbiBHbIE QYHKIIUM U UX CBOIMCTBA

113 Touka pa3psiBa. ACUMIITOTHI IpaUKOB
GbyHKIMN

114 CBoiicTBa (hyHKIMI HEMTPEPBHIBHBIX HA
OTpe3Ke

115 CBoiicTBa (hyHKIIHMI HETTPEPBHIBHBIX HA
OTpe3Ke

116 Metoa MHTepBAaJIOB JJIsl PEIIEeHUs

HEPABEHCTB




MeTOI[ HWHTCPBAJIOB IAJI pCUICHU A

117
HEpaBEHCTB

118 Metoa MHTepBAaJIOB JUIsl PEIIEHUs
HEPaBEHCTB

119 IIpuMeHeHne CBOMCTB HENIPEPBIBHBIX
GyHKUMN 1715 pelieHus 3a1a4

120 IIpuMeHeHne CBOMCTB HENPEPBIBHBIX
(GyHKUMH 1715 pelieHus 3a1a4

epBasi 1 BTOpasi IpOU3BOHbIE KIIUU

121 IT VH

122 Onpenenenue, reoOMETPUUECKUI CMbICIT
MPOU3BOJHOMN

123 Onpenenenue, GU3NIECKHAN CMBICIT
MIPOU3BOJHOMN

124 VYpaBHeHMe KacaTelbHOM K rpaguKy
byHKIMN

125 VYpaBHeHHe KacaTenbHO K rpaduky
byHKIMN

126 [Tpon3BoHBIE STIEMEHTAPHBIX (YHKIIHNA

127 ITpon3BoiHbIE 3TIEMEHTAPHBIX (YHKIIMH

128 [Ipown3BoHas CyMMBbI, IPOU3BEIEHUS,
YaCTHOT'O ¥ KOMITO3UIIMU (QYHKIHUH

129 IIpon3BoHas CyMMBbI, IPOU3BEIEHUS,
YaCTHOT'O ¥ KOMITO3UIIMU (QYHKIUH

130 IIpon3BoHas CyMMBbI, IPOU3BEIEHUS,
YaCTHOTO M KOMITO3ULIUU (PYHKIUI

131 [IpoBepounas padora: "[IponsBogHas"

132 [ToBTOpeHue, 006001IeHNE, CUCTEMATU3AIUS




3HaHui: "YpaBHeHus"

133 [ToBTOpEeHME, 0000IICHHE, CUCTEMATH3AIIHS 1
3HaHui: "Oynkun"

134 Hrorosas arrecranus( KOHTPOIbHAS 1 1
pabota)

135 HroroBasiarrectanusi( KOHTPOJIbHAS 1 1
pabora)

136 [ToBTOpEHME, 0000IICHNE, CHCTEMAaTH3AITUS 1
3HAaHUH

BIIEE KOJIMYECTBO YACOB I1
OBII] (@) CTBOYACOBIIO 136 4/

[TPOI'PAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KouTtpoJsbHble

Bcero
padoThI

IMpakTnyeckue
padoThI

Jlara
HU3yYeHUs

JIeKTPOHHbIE
ungposBbie
oOpa3oBarte/ibHbIE

pecypchbl

[Ipumenenue npou3BOIHOM K
UCCIeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTb M SKCTPEMYMBbI

[IpuMeHeHne Npon3BOJHOM K
WCCJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTB U 9KCTPEMYMBI

[IpumeneHnne npou3BOIHOM K
UCCleIOBaHUIO (PYHKIMH Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

[Ipumenenne npou3BOIHON K
WCCIIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

[IpuMeHeHne nponu3BOAHOM K
uccaeaoBaHuio GpyHKIUI Ha
MOHOTOHHOCTB 1 3KCTPEMYMBI

[IpuMeHeHne Mpon3BOIHOM K
UCCIIeIOBaHUIO (PYHKIMHA Ha
MOHOTOHHOCTb 1 3KCTPEMYMBI

Haxoxnenne HanOoJIBIIETO 1

HaVMEHBIIIETO 3HAYEHN S HENPEPBIBHON

(GyHKINU Ha OTpe3Ke

Haxoxneaue HanOoJIbIIETO U




HaVMEHBILIETO 3HAYEHUs HEIIPEPBIBHON
(GyHKLIMU Ha OTpe3Ke

Haxoxpaenue HaubobIero u
HaWMEHBIIIETO 3HAYCHHUS HENPEPHIBHOMN
(GyHKIIMM Ha OTpe3Ke

10

KonrposbHas padoTa ( BXomHas)

11

Haxoxnenue HanbonbIIero u
HAaUMEHBIIETO 3HAYECHUS HETIPEPHIBHOM
(GyHKIIUM Ha OTpe3Ke

12

HaxoxxaeHue HarnOoIbIIero u
HaUMEHBIIETO 3HAYECHUS HETIPEPHIBHOU
(GyHKLIHU Ha OTpe3Ke

13

[IpuMeHeHne npOU3BOAHON JJIS
HAaxO0’KJICHNs HAWJTY4IIIETO PEIICHHS B
MPUKJIAHBIX 3a/1a4ax

14

[Ipumenenne mpon3BOAHON ISt
HAXO0XJEHUs HAWJTY4YIlIEero PEIECHNS B
MPUKIAAHBIX 3a7a4ax

15

ITpumMeHeHHe NPOU3BOAHOM 11t
OIpeJIeJIEHUs] CKOPOCTH M YCKOPEHHS
mporecca, 3alaHHOTo (HOPMYIION I
rpadguxkom

16

[IpuMeHeHne npoU3BOAHON AJIS
OIpEJIETICHUSI CKOPOCTH U YCKOPEHUS
mporiecca, 3alaHHoro (GopMysioN Hiu
rpadguxkom

17

Kommozumus dhyHkimit

18

Kommosurus GpyHkiuit




19

Kommosumus ¢hyHkimit

I'eomeTpuueckue o0pa3bl ypaBHEHUH Ha

20 KOOPJAMHATHOW INIOCKOCTH

21 I'eomeTpuueckue o0pa3bl ypaBHEHUH Ha
KOOPJIUHATHOMN TUIOCKOCTH

29 [IpoBepounas pabota: "McciaenoBanue
(GYHKIUH C TOMOIIBIO TPOU3BOTHON"

23 [TepBooOpasHasi, 0CHOBHOE CBOHCTBO
MepBOOOPaA3HBIX

24 [TepBooOpa3HbIe AIeMEHTAPHBIX (PYHKITHIA.
[IpaBuia HaxOX/A€HNS IEPBOOOPA3HBIX

o5 [TepBooOpazHbie F7eMEHTAPHBIX (PYHKITHIA.
[TpaBuia HaX0XICHHUS IEPBOOOPA3HBIX

26 Nuterpai. ['eomeTpryecknii CMbICIT
UHTEerpaja

97 Brruncnenue onpenenéHHoro HHTErpana
o gopmysne HoroTona-JIeiiOnuna

28 Brruucnenue onpenenéHHOro HHTerpaia
o gopmyne HeroTona-JleiiOnumna

29 [TpumeHeHune UHTETpaa A HaX 0K ICHUS
TJI0IA e TIIIOCKUX PUTyp

30 [TpumeHeHHe UHTETpasa A HaX 0K ICHUS
00BEMOB r€OMETPUUECKHX TEJ

31 [Ipumeps! pemennii nuddepeHnnanbHbIX
YPaBHEHUU

32 [Tpumeps! perienuit auddepeHnnanbHbIX
YpaBHEHHI

33 MareMatnueckoe MOJICTUPOBaHUE




peabHBIX MPOLIECCOB C TOMOIIBIO
mudepeHIHaTbHBIX YPaBHCHUM

[IpoBepounas pabora pabdora:

34
"ITepBooOpasnas u uaTerpan”

35 Tpuronomerpuueckue QyHKIMH, UX
CBOIicTBa M rpaduku

36 Tpuronomerpuieckne QyHKIMH, UX
CBOICcTBa U rpaduku

37 Tpuronomerpuieckne QyHKIMH, UX
CBOWCTBA U TpapuKu

38 Tpuronomerpuueckue GyHKIUH, X
CBOICcTBa U rpaduku

39 Tpuronomerpudeckne QyHKIIMH, UX
CBOWCTBA U TpapUKu
OT60p KOpHEN TPUTOHOMETPUUYECKUX

40 YpaBHEHUH C IOMOIIbIO
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUECKUX

41 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUYECKOU OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUIECKUX

42 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT160p KOpHEN TPUTOHOMETPUUYECKUX

43 YpaBHEHU € TOMOIIbIO
TPUTOHOMETPHUYECKOH OKPY>KHOCTH

44 Perienue TpuroHOMeTpUYECKUX

HEPABEHCTB




Pemrenne TpuroHOMeTpU4YECKUX

45
HEPaBEHCTB

46 Pemenuie TpuronoMeTpu4eCcKux
HEpPaBEHCTB

47 Pemenne TpuroHoMeTpuIECKIX
HEPaBEHCTB
[ToBepounas padora: "I'paduku

48 TPUTOHOMETPUUECKUX (YHKIIHIA.
Tpuronomerpuyeckue HepaBeHcTBa"

49 OCHOBHBIE METO/TbI PEIICHHUS
MMOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/TbI PEIICHHUS
MMOKa3aTeIbHBIX HEPABESHCTB

51 OCHOBHBIE METO/TbI PEIICHHUS
MOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/TbI PEIICHHUS
MOKa3aTeIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PEIICHUS
norapu()MHUUECKUX HEPABEHCTB

54 OCHOBHBIE METOJIBI PEIICHUS
Jorapu(MUIECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI PEIICHUS
norapu)MIUYECKUX HEPABEHCTB

56 OCHOBHBIE METOJIBI PEIICHUS
Jorapu(MUIECKUX HEPABEHCTB

57 OcHOBHBIE METOBI PELICHUS
UppaIlMOHALHBIX HEPABCHCTB

58 OCHOBHBIE METO/IBI PEIICHUS




HppalruOHAJIbHBIX HEPABCHCTB

OcHoBHBIC MCTOJbI pCHICHUS

> UppalroOHaTbHBIX HEPABCHCTB

60 OCHOBHBIE METO/IbI PEILICHUS
UppaloHaIbHBIX HEPABEHCTB

61 I'padguueckue MeTO1bl peleHus
UppaMOHAIIEHBIX YPaBHEHHH

62 I'paduueckue MeTo bl peleHus
UppaloOHAIbHBIX YPaBHEHHH

63 I'paduueckue MeTo bl pelieHus
[I0OKA3aTENIbHBIX YPABHEHUI

64 I'paduueckue MeTOIbI peIeHus
MOKa3aTeJIbHBIX HEPABEHCTB

65 I'paduueckue MeTOIbI pelIeHus
JorapupMHUUECKUX ypaBHEHUH

66 I'paduueckue MeTo/bl peleHus
Jorapu(MUIECKUX HEPABEHCTB

67 I'paduueckue MeTOIbI perIeHus
Jorapu(pMHUUECKUX HEPABEHCTB
I'paduueckue MeTObI peleHHs

68 MOKa3aTeIbHBIX U JIOrapu(pMUIECKUX
YPaBHEHUU

69 ITpomenyrounas aTrecTanusi( KOHTPOJIbHAs
pabpra)
I'paduueckue METO B! peIICHHS

70 MOKa3aTeIbHBIX U JIOTapU(PMUUECKUX
HEpaBEHCTB

71 I'paduaeckue MeTOIbI pereHHst




MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
HEPAaBEHCTB

[IpoBepounas pabota: "HppanroHaibHbIE,

72 MOKa3aTeIbHbIC U JOTapUPMUUECKHEC
HepaBeHCTBa"
KommiekcHbie yncna. Anredpandeckas u

73 TPUTOHOMETpHUYECKasi POPMBI 3arucu
KOMIUIEKCHOTO YrCIia
KommiekcHpie yncna. Anredpandeckas u

74 TPUTOHOMETpHUYECKasi POPMBI 3arucu
KOMIUIEKCHOTO YrCIia

75 Apudmernaeckue onepanuu ¢
KOMIUIEKCHBIMU YHCJIaMU

76 Apudmernueckue onepanuu ¢
KOMIUIEKCHBIMHU YUCIIaMHU

77 N300pakeHNe KOMITJIEKCHBIX YHCEN Ha
KOOPJMHATHOM IIJIOCKOCTH

78 N300paxeHne KOMIUIEKCHBIX YHCEN Ha
KOOP/AMHATHOH MJIOCKOCTH

79 ®opmyna Myaspa. Kopuu n-oii crenenu us
KOMILJIEKCHOTO YHCIIa

80 ®opmyna Myaspa. Kopuu n-oii crenenn us
KOMIUIEKCHOTO YHCIIa
[TpuMeHeHne KOMITIEKCHBIX YHCEI IS

81 peteHust PU3NIECKUX ¥ TEOMETPUIESCKAX
3ama4y

82 ITpoBepounas padora: "KommiekcHble

gycia"




83

HaTypaJ'IBHI)IC " LEJIbIC YHUCiIa

84 HarypanbHble u 11ebpie uncia

85 [IpuMeHeHne MpU3HAKOB IETUMOCTH
LIEJIBIX YHCEIT

86 [IpuMeHeHne MpU3HAKOB ICTUMOCTH
LIEJIBIX YHCEIT

87 [IpuMeHeHne MpU3HAKOB ICTUMOCTH
nenbix yncen: HOJD u HOK

88 [IpuMeHeHne MpU3HAKOB ICTUMOCTH
nenbix yncen: HOJ u HOK

89 [TpuMeHeHHEe MPU3HAKOB ISTHMOCTH
LEJBIX YUCEII: OCTATKH [0 MOIYJIIO

9 [IpumeHeHne NPU3HAKOB IETUMOCTH
IIEJTBIX YUCEIT: OCTATKH 10 MOIYJTIO
[IpumeHeHne NpU3HAKOB JETUMOCTH

91 LEeNBIX YHCeN: anroput™ EBknuna s
pEIlIeHNUs 3a/1a4 B IEJIBIX YMCITax

92 [TpoBepounas pabdorta: "Teopus membix
yucen"
Cucrema 1 COBOKYITHOCTh ypPaBHEHUH.

93 PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBbI-
CIIEJICTBHS
Cucrema v COBOKYITHOCTh YpaBHEHHIA.

94 PaBHOCHIIEHBIE CHCTEMBI M CHCTEMBI-
CIIECTBUS

95 OCHOBHBIE METO/IbI PEIICHUSI CUCTEM U
COBOKYITHOCTEH pallMOHAIBHBIX YpaBHEHUI

96 OCHOBHBIE METO/IbI PEIICHUSI CUCTEM U




COBOKYITHOCTEH UPPaLlMOHAIBHBIX
ypaBHEHHI

97

OCHOBHBIE METO/BI PELIEHUS CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHbBIX
YpaBHEHHI

98

OCHOBHBIE MCTOABI PCHICHUA CUCTCM U
COBOKYITHOCTEMN MOKA3aTEIbHBIX
YpaBHEHHI

99

OcHOBHBIE MCTOABI PCHICHUA CUCTEM U
COBOKYITHOCTEH JIOrapu(PMUUECKUX
YpaBHEHHI

100

OCHOBHBIE METO/IBI PELICHUS] CUCTEM U
COBOKYTIHOCTEH JIOrapu(pMUUECKIX
YPaBHEHUU

101

IIpuMeHeHNEe CUCTEM K PELICHUIO
MaTeMaTHYeCKUX 3ajiay U 3a]1a4 U3
pa3NUYHbIX 00JIaCTeH HAyKH U peabHOM
KU3HU, HTHTEPIPETALUS OTYyYEHHBIX
pe3ynbTaToB

102

[IpuMeHeHNEe CUCTEM K PELIEHHUIO
MaTeMaTHYeCKUX 3ajay U 3a]1a4 U3
Pa3NUYHBIX 00JIaCTEeN HAyKH U peabHOM
KHU3HH, UHTEPIPETaLUs OTYYEHHBIX
pe3ynbTaToB

103

IIpuMeHeHrEe HEPABEHCTB K PEILICHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3aJa4 u3
Pa3NUYHBIX 00JIACTEeH HAyKH U PEeabHOM
YKU3HU, UHTEPIIPETALUs II0JIY4CHHBIX
pe3yIbTaToOB




[IpoBepounas paborta: "Cucremsl
paloHaIbHBIX, UPPALIMOHATILHBIX

104
MOKa3aTeIbHBIX U JIOrapu()PMUUECKIX
ypaBHeHUi"

105 PanmonansHbIE YpaBHEHHS ¢ TapaMeTpaMu

106 PanmonanbsHble HEpaBeHCTBA C
napameTpamu

107 PanyoHaneHbIE CHCTEMBI € TApAMETPAMHU

108 WppatnmonansHble ypaBHEHHUS],
HEpaBEHCTBA C IapaMeTpamMu

109 HppanmoHaibHbIe CHCTEMBI €
napameTpamu

110 [TokazarenbHbIE ypaBHEHHUS, HEPABEHCTBA C
napameTpamu

111 [TokazaTenbHbIE CUCTEMBI C TApaMETPAMHU

112 Jlorapudmuueckue ypaBHeHus,
HEpaBEHCTBA C apaMeTpamMu

113 JlorapudmMuueckne CuCTEMBI C
rnapaMeTpamu

114 TpuronomeTpruyeckue ypaBHEHUs ¢
napameTpamMu

115 TpuronomeTpruyeckue HEpaBeHCTBA C
napameTpamMu

116 TpuronomeTpruyeckue CUCTEMBI C
napameTpamu
[TocTtpoeHue u uccnenoBaHue

117 MaTeMaTHYECKUX MOJEIIEH PEaIbHBIX

CUTYyalHi C TOMOLIBIO YPAaBHEHUH C




napameTpamu

118

[TocTtpoeHue u uccnenoBaHue
MaTEMATHYCCKHUX MOI[eHefI PCAJIBbHBIX
CUTYaIUH C IOMOIIBIO CUCTEM YpaBHEHHI
C mapaMeTpamu

119

[TocTtpoeHue u uccnenoBaHue
MaTEMATHYCCKUX MOI[GJIGﬁ PCAIbHBIX
CUTYaIUH C IOMOIIBIO0 CHCTEM YPaBHEHHIA
C mapaMeTpamu

120

[IpoBepounas pabora: "3anauu ¢
napamerpamu”

121

[ToBTOpeHue, 0600IEeHNE,
cucrtemaTusanus 3HaHui: "YpaBHeHus"

122

[ToBTOpenue, 06061IeHNE,
cucTeMaTu3alus 3HaHui: "YpaBHeHus"

123

[ToBTOpenue, 060061IeHNE,
CUCTEMaTHU3aIlus 3HaHU: "Y paBHEHUSI.
Cucremsl ypaBHeHUI"

124

[ToBTOpenue, 06001IEHNE,
cucrtemaTtusanus 3Hanui: "HepaBencrsa"

125

[ToBTOpenue, 0600MIIEHNE,
cucreMmarn3anus 3Hanui: "HepaBencrsa"

126

[ToBTOpenue, 0600MIIEHNE,
cucreMmarnsanys 3Hanui: "HepaBeHncrsa"

127

[ToBTOpenue, 0600mEeHNE,
cucrtematusanus 3Hanui: "[IponsBoaHas u
e€ mpuMeHeHue"

128

[ToBTOpenue, 0600IICHNE,




cucrematusanus 3Hanui: "[IpousBoaHas u
e€ mpuMeHeHue"

[ToBTOpeHue, 060061IeHNE,

129 cucrtemaTtusanus 3Hanui: "[IponsBogHas u 1
e€ mpuMeHeHue"
[ToBTOpeHME, 0000IIECHNE,

130 cucTeMaTu3aus 3HaHui: "MHTerpan u ero 1
npuMeHeHue"

131 [ToBTOpeHME, 0000IIECHNE, 1
cucreMaTtu3aius 3HaHui: "Oyukun"

132 [ToBTOpeHue, 0600IEeHNE, 1
cucteMmarusanus 3Hanuit: "OyHkun"

133 [ToBTOpenue, 06001IeHNE, 1
cucreMaTtu3anus 3Hanui: "Oyukuun"
Hrorosas arrecTanusi(KOHTPOILHAS

134 Hs(KOHTp 1 1
pabota)
Hrorosas arrecramus (KOHTPOJIbHAS

135 st (KOHTP 1 1
pabora)
IToBTOpenue, 0000IIIEHHE,

136 p HenH 1
CHCTEMATH3AIHAs 3HAHWUI

OBIIEE KOJIMYECTBO HACOBIIO
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MMPOBEPSIEMBIE TPEGOBAHUSI K PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJIBHON
ITPOI'PAMMBbI

10 KJIACC
Kon
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOI
NPOBepPsIeMOro .
o0pa3oBaTe/IbHON IPOrPaMMBbI CpeHero 0011ero 00pasoBaHus
pe3yJibTaTa
1 Yucna ¥ BBIYUCICHUS
11 OnepupoBaTb NOHATUSAMM: PALMOHAIBHOE M JCHCTBUTEIBHOE YHUCIIO,
' OOBIKHOBEHHAsI U J€CSITUYHAs 1pOOb, POLIEHTHI
19 BbimonuaTe  apudmeTHyeckue  omepaldd  C  pallMOHAIBHBIMH U
' JeNCTBUTENbHBIMH YHCIaMU
13 BbimonHaTh  mpuOMMKEHHBIE — BBIUMCICHHUS,  MCHOJNB3YS  IMpaBUIIa
' OKpPYIJICHUS, 1€NaTh MPUKUIKY U OLIEHKY PE3yJIbTaTa BEIYUCIECHHUM
OnepupoBaTh MOHATUSAMU: CTENEHb C LENBIM IIOKA3aTEJIEM, CTaHapTHAs
14 ¢dopma 3anucH EeHCTBUTENBHOTO YMCia, KOPEHb HATYypaJlbHOW CTENEHH;
' HCIIOJIb30BaTh MOAXOANIYI0 (GOpMY 3alUCU AEHUCTBUTEIBHBIX YHCEN IS
pelIeHNs MPaKTUYECKHX 3a7a4 U MPeICTAaBICHUS TaHHBIX
OnepupoBaTh MOHATHSIMHU: CUHYC, KOCUHYC M TAaHI€HC IPOU3BOJILHOTO
15 yIJ1a; HCIOJIb30BaTh 3allMCh IMPOU3BOJILHOIO YIjla 4epe3 oOpaTHbIe
TPUTOHOMETpHUYECKHe (PYHKUIUN
2 YpaBHEHUS U HEPABEHCTBA
OnepupoBaTh NOHATUSAMU: TOXKAECTBO, YPABHEHHE, HEPABEHCTBO, LIEJIOE,
2.1 paloHAIBHOE, UppanoHaIbHOE YpaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUECKOE YpaBHEHHE




BeimonusaTh npeoOpa3zoBaHusi TPUTOHOMETPHUYECKHUX BBIPKEHHUH U peIaTh

22 TPUTOHOMETPUUECKHUE YPABHEHUS
BrimonsaTe npeoOpa3oBaHus 1ENbIX, PAIIHOHAIBHBIX 1 UPPAIMOHATBHBIX
2.3 BBIDAKCHUM M pellaTb OCHOBHBIC THUIIBI LEJbIX, PALMOHAIBHBIX U
UPPALMOHAIIBHBIX YPABHEHUI U HEPABEHCTB
94 [TpuMeHATh ypaBHEHMSI M HEPABEHCTBA IS PELIECHUS MaTEMaTU4ECKHUX
' 3a/1a4 ¥ 3ajja4 U3 Pa3IMYHbIX 00JacTel HAyKU U peasIbHOM JKU3HU
MogenupoBaTh peajbHble CUTyallUd Ha S3bIKE airedpbl, COCTABIAThH
25 BBIPAKCHMSI, YPABHEHHUs, HEPABEHCTBA 10 YCJIIOBUIO 3a/1a4M, UCCIIEI0BaTh
IIOCTPOEHHBIE MOJIETIH C MCIOJIb30BAaHHUEM aIlapara ajareopbl
3 OyHKIHMH U TpaPuKu




OnepupoBaTh MOHATUSAMU: QYHKITUS, CIIOCOOBI 3a1aHus (YHKITUH, 00JIACTh

3.1 OTpeJIeJICHUsT ¥ MHOXKECTBO 3HaueHUW (GyHKIMH, Tpaduk (yHKIHH,
B3aMMHO OOpaTHbIe (HYHKIIUU
39 OnepupoBaTh MOHATHAMH: YETHOCTh M HEYETHOCTh (PYHKIMH, HYIU
' (GYHKIIUH, TPOMEKYTKH 3HAKOIOCTOSHCTBA
3.3 Hcnonb3oBate rpaduku GyHKIUHN 1715 pElIeHNs YpaBHEHUN
34 Crpoutrs u uutaTh Tpaduku IHHEHHOH (YHKUIMH, KBaJIpaTHYHON
' (GyHKINHU, CTENEHHON (DYHKIIMHU C LEJIBIM MOKa3aTeNeM
Ncnonb3oBarek rpaduku (YHKIUN IS HCCIEAOBAaHUS IPOILIECCOB U
35 3aBUCHMOCTEH TIpH pPENICHWH 3a7ad U3 APYTUX y4eOHBIX MPEIMETOB U
' pealbHOM  JKM3HU, BBIpAXaTh (HOpPMyJIaMU  3aBUCHUMOCTH  MEXAY
BEJIMYUHAMHU
4 Havana marematudeckoro aHaimsa
41 OnepupoBarh MOHATUSMU: [OCIEIOBATEIBHOCTh, apUPMETHUECKass WU
' reoMeTpUUECKast IIPOrPECCHH
OnepupoBarh MNOHATUSAMU: OECKOHEYHO YOBIBAIOIIAs TeOMETpHUYECKast
4.2 mporpeccus, CcymMmMa  OECKOHEYHO  YOBIBAIOIIEH  TeOMETPHYECKOMN
porpeccuu
4.3 3ajaBaTh MOCIEAOBATEIIBHOCTH PA3IMYHBIMUA CIIOCOOAMHU
44 Hcnonp30BaTh CBOWMCTBA MOCAEAOBATENBHOCTE W MPOTrPECCUd i
' pelIeHUs pealbHBIX 3a7a4 MPUKIATHOTO XapaKTepa
5 MHoOXecTBa U JIOTHKA
5.1 OnepupoBath MOHITUSIMH: MHOKECTBO, ONIEPALIUN HAJl MHOKECTBAMU
Hcmonp30BaTh  TEOPETHKO-MHOXKECTBEHHBIM — ammapar Uil ONMHCaHHS
5.2 PEATbHBIX MPOIIECCOB U SIBJICHUM, TP PEIICHUH 33129 U3 JPYTUX YICOHBIX
MIPeAMETOB
53 OnepupoBaTb  MOHATUSIMM:  ONpeJeNieHHe, TEeOopema,  CIEICTBHE,
' JI0Ka3aTeIbCTBO
11 KJIACC
Kon
IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTATHI 0CBOEHHS] OCHOBHOI
NMpPOBEPSIEMOro .
o0pa3oBaTe/IbHOI MPOrPaMMbI CpeHero 001ero 00pa3oBanusi
pe3yJabTara

1

Yuciia ¥ BEIYUCIECHU




OnepupoBaTh MOHATUSMHU: HATypajbHOE, IIEJIO€ YHWCIO; HCIOJIb30BaTh

11 IIPU3HAKKA ACIMMOCTH LEJBIX YMCEJl, Pa30KEHUE YUCIIa Ha MPOCTHIE
MHOYUTENN IS PEIICHMs 3a1a4
1.2 OnepupoBarh NOHATHEM: CTEIIEHD C PALlMOHAIbHBIM I10KA3aTEIEM
13 OnepupoBaTh NOHATUAMMU: JTOrapu(pM YKcia, 1eCATUUYHbIE U HATypaJIbHbIE
' Jorapu@msI
2 VYpaBHEHMSI U HEPABEHCTBA
[lpumeHATh CBOMCTBAa CTEMEHW Ui NPeoOpa3oBaHUS  BBIPAKECHHH,
2.1 OIEPUPOBATh MOHATUSMHU: IIOKA3aTEIbHOEC YPABHEHUE U HEPABEHCTBO;
pelaTb OCHOBHBIE TUIIBI I0KA3aTEIbHBIX YPABHEHUM U HEPABEHCTB
BeimonHATe mpeoOpa3oBaHusi BBIPAKEHUH, COAEPIKALIMX JIOTapu(MBI;
2.2 OIIEpUPOBATH MOHATHIMU: JIOTapU(PMUUECKOe YPABHEHUE U HEPABEHCTBO;
pemaTh OCHOBHBIE THITBI JJOTApU(PMHUUECKUX YPAaBHEHUH U HEPABEHCTB
2.3 HaxoauTs pemenus npocTeninx TPHroHOMETPUUECKUX HEPABEHCTB
OnepupoBaTh NOHATUAMU: CUCTEMA JTUHEHHBIX YPABHEHUN U €€ PELLCHUE;
2.4 HCIIOJIb30BAaTh  CHCTEMY  JIMHEHHBIX  YPaBHEHMM Ul pEIICHUs
IIPaKTUYECKUX 3a/1a4
25 Haxomute  pemieHuss  NpOCTEHIIMX  CUCTEM U COBOKYIHOCTEH
' paloHaIbHBIX YPABHEHUI U HEPABEHCTB
MogenupoBaTh peajbHble CUTyallUd Ha sI3bIKE anreOpbl, COCTaBIATh
2.6 BBIPAKEHUS, YPABHEHHUs, HEPABEHCTBA U CHCTEMBI 10 YCJIIOBUIO 3aJa4H,
HCCIIEI0BATh TOCTPOECHHBIE MOJIENH C MCIIOJIb30BaHUEM allllapaTa ajareopsl
3 OyHKIMH U TpaPUKu
OmnepupoBaTh MNOHATHSAMHU: TepHOAMYECKass (QYHKLIHSA, MPOMEKYTKH
31 MOHOTOHHOCTH (DYHKIIMM, TOUKH SKCTpeMyMa (YHKLUHU, HauOosbliee U
' HauMeHbllee 3Ha4eHUsI QYHKIUU Ha MPOMEXKYTKE; HCIOIb30BaTh UX IS
uccaeaoBaHus GyHKIIUU, 3aJaHHON TpaduKkoM
OnepupoBaTh NOHATUAMU: TPAPUKU TOKA3ATENBHOM, TIOTapUPMUIECKON U
3.2 TPUTOHOMETPUUECKUX (PYHKUMN; M300pakaTb UX Ha KOOPIWHATHOU
IIJIOCKOCTH M MCTIOJIB30BATh JUJISl PEIICHNS] YPAaBHEHUI U HEPABEHCTB
N300pakaTh Ha KOOPAWHATHOW IUIOCKOCTH TpaduKd  JIMHEHHBIX
3.3 YpaBHEHMH W UCHOJb30BaTh MX U1 PELIEHUS CHUCTEMbI JIMHEHHBIX
YPaBHEHUH
34 Ucnonb3oBate rpaduku (QyHKUMHA [UIsI HCCIEIOBAaHUS MPOLECCOB H
' 3aBUCUMOCTEH U3 APYrUX YUeOHBIX AUCIHUILIHH
4 Hauana MmatemMaTH4eCcKOro aHaiau3a




OnepupoBaThb NOHATUSMH: HENpepblBHAA  (QYHKLUHUS, MPOU3BOJIHAS

4.1 (YHKIIMK; UCHOJB30BaTh TI'E€OMETPUYCCKMA U (DU3UYECKHA  CMBICI
IIPOU3BOJHOM IS PELICHHUS 3a1a4
42 Haxomute  mpou3BoiHBIE  3J€MEHTapHBIX  (YHKIMHA,  BBIYUCIATH
' MIPOU3BOJIHBIE CYMMBI, TPOU3BEACHHUS, YaCTHOTO (DYHKIIHIA
Hcnonb3oBarh  NPOM3BOAHYIO  JUIi  HUCCIENOBaHUS  (YHKUMHM  Ha
4.3 MOHOTOHHOCTb U SKCTPEMYMBI, IPUMEHSTH PE3YJIbTaThl UCCIEIOBAHUS K
MIOCTPOCHUIO TPaPUKOB
44 Hcnonb30BaTh MPOU3BOIHYIO ISl HAXOXACHUS HAWIYYIIEro PElIeHUs B
' MPUKIIAJHBIX, B TOM YKCIIE COIMAIbHO-DKOHOMHYECKHX, 3a/1a4ax
45 OnepupoBaTh MOHATUAMHU: TEpPBOOOpa3Hass M HHTErpaj; I[OHUMATh
' TeOMETPUUECKUI U (PU3NIECKUN CMBICT HHTETpaia
46 Haxomute mepBooOpa3Hbie  AeMEHTApHBIX  (PYHKUUH, BBIUUCIATH
' unTerpan no gopmyne Hototona — JleitOnuia
47 Pemrate npukiagHbIe 321241, B TOM YHCJIE CONUATBHO-9KOHOMHUYECKOTO U

(I)I/I3I/I‘IGCKOI‘ 0 XapakTepa, CpCaACTBAMU MAaTEMATUUCCKOI'O aHaInu3a




HHPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

10 KJTACC
IIpoBepsieMblii 3JIeMEHT CO/lePKAHMSA
Kon
1 Yucna v BbIYUCICHUS
Panmonanbupie  uyucna. OOBIKHOBEHHBIE W JECATUYHBIE JIPOOH, MPOIECHTHI,
OECKOHEUHBIE  TEepUOAUYEcKHue  apodu.  ApudmeTnueckue  omepamuu ¢
11 | panuoHanbHBIMM YMCIaMHU, IpeoOpa30BaHMUs YUCIOBBIX BbIpaxkeHUH. IIpumeneHue
JIpoOell ¥ NPOLIEHTOB Ui pelIeHUs NMPHUKIAJHBIX 3a7ad U3 PasjInYHbIX OTpacien
3HAHUM U peaIbHOMN )KU3HU
JelictBurenpHble  yMcaa.  PanuoHanbHble M MppAlMOHAIbHBIE  YHUCIA.
12 | Apudmernueckue omepanuu C JACHCTBUTENBHBIMH YHCIaMH. [IpuOmmxEéHHBIC
BBIUMCJICHMS], [IPaBUJIa OKPYTJICHUS, IPUKH/IKA U OLIEHKA pe3yJibTaTa BIUYMCIECHUN
Crenenp ¢ nenbiM nokaszateneM. CrangaptHas (opma 3amucu J1€HCTBUTEIBHOTO
1.3 gyucia. Mcnons3oBanue moaxozsmield Gopmbpl 3alucu ACHCTBUTEIBHBIX YHCEN IS
pelLIeHHs IPAKTUYECKHX 3a/1a4 U IPEACTABICHUS JaHHBIX
14 Apudmernueckuil KOpeHb HaTypalbHOM cTeneHu. JleHcTBuUs ¢ apudmMeTHyecKkuMu
' KOPHSIMU HaTypaJIbHOW CTETIEeHU
15 CuHyC, KOCMHYC M TaHI'€HC YMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHTE€HC YHCIOBOIO apryMeHTa
2 YpaBHEHMS U HEPABEHCTBA
2.1 ToxzaecTBa U TOXKIECTBEHHbIE IPEOOPa30OBaHUS
29 [IpeobpazoBanue TPUTOHOMETPUUECKHUX BBIPAYKEHU M. OcHOBHbBIE
' TPUTOHOMETpHUUECKHUE (HOPMYIIbI
53 VYpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHue HepaBeHCTBAa. Meron
WUHTEPBAJIOB
2.4 | Pemienue nenbix u ApoOHO-PAMOHATBHBIX YPABHEHUH 1 HEPABEHCTB
2.5 Pemenne nppanroHanbHbIX YPaBHEHHI U HEPABEHCTB
2.6 | Pemenue TpUrOHOMETPUYECKHX YpaBHEHUN
27 [IpumeneHne ypaBHEHUI U HEPABEHCTB K PEILICHUIO MaTEMaTUUECKUX 3a1a4 U 3a7a4
' U3 PA3UYHBIX 00JIaCTel HAYKU U peabHON KU3HU
3 OyHKIHH U TpaPuKu
31 Oynkius, crnocodsl 3aganua ¢yHkuuu. ['paduk GyHkuuu. B3aumuo oOparHbie
' GyHKIMH
3.2 OO6nacte ompeneneHUs M MHOXECTBO 3HadeHWH  Qynkuuu. Hymm  ¢yHkuum.
' [TpoMexyTKH 3HAKOMOCTOSAHCTBA. YETHBIE U HEUETHBIE DYHKIIUN
33 CrenenHas GyHKIMS C HATYPAJIbHBIM U 1I€JIBIM MToka3aresneM. E€ cBoiicTBa u rpaduk.

CgoiicTBa u rpaduk KopHs N-0ii cTeneHu




34 Tpuronomerpuyeckas OKpYy>KHOCTb, ONpEAETICHUE TPUTOHOMETPUUECKUX (DYHKIIMHA
' YKCIIOBOTO apryMeHTa
4 Hauana maremaTHueckoro aHaausa
41 [locnenoBarenbHOCTH, CIOCOOBI 3aJaHUsl IOCIENOBATEIbHOCTEH. MOHOTOHHBIE
' II0CJIE/I0BATEILHOCTH
Apudmernueckass U reomeTrpuueckas mporpeccuu. beckoHeyHO yObIBaromas
4p | TEOMETpHUECKas NPOrpeccHs. Cymma OeckOHEYHO YOBIBAIOLIEH IeoMeTpUYEeCcKOn
' nporpeccuu. Popmyna CIOXKHBIX IMPOLEHTOB. lcnoiab3oBaHME NIPOTrpeccUu Ui
pelIeHus peaabHbIX 33aa4 MPUKIIaHOTO XapaKkTepa
5 MHoxecTBa U J0TUKa
MHoxecTBO, omnepanuu Haja MHoxecTBamu. Jluarpammel Oiinepa — BenHa.
5.1 | IlpumeHeHHE TEOPETHKO-MHOKECTBEHHOTO ammapara sl ONUCAaHHS peabHBIX
MPOIIECCOB U SIBICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX YIEOHBIX MTPEIMETOB
5.2 | Onmnpexnenenue, Teopema, CleACTBUE, JOKA3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT CO/IEPsKAHUS
1 Yucna 1 BBIYUCICHUS
11 Harypanbnbie u uenpie uncina. [I[pusHaku AeTMMOCTH HETbIX YUCEN
12 CreneHb ¢ pallMOHAJIBHBIM MTOKa3aTeneM. CBOICTBa cTENeHU
13 Jlorapudm uncna. JlecsTHIHBIC 1 HATYPATBHBIE JTOTapH(OMBI
2 VYpaBHEHUS U HEPaBEHCTBA
2.1 [Ipeo6pa3oBanue BeIpaXeHUM, COAEPKAIIMX JOrapr(pMbI
99 ITpeoOpa3oBanue BbIpakeHUH, COJIEpKAIUX CTENIEHH C PALlMOHATIBHBIM
' THIOKa3aTerneM
2.3 [Ipumepbl TPUrOHOMETPUUYECKUX HEPABEHCTB
2.4 [Toxa3zaTenbHbIC YpaBHEHUS U HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHs 1 HEPABEHCTBA
26 Cucrtembl JTMHEHHBIX ypaBHEHMI. PelleHne NpUKIagHBIX 3a4ad € IOMOIIBIO
' CHUCTEMBI JINHEWHBIX YPAaBHEHMI
2.7 CucTeMBI ¥ COBOKYITHOCTH paIlHOHAILHBIX YPAaBHEHHUH U HEPABEHCTB
28 [IpumeHeHne ypaBHEHHI, CUCTEM U HEPABEHCTB K PEIICHUIO MAaTeMaTHYeCKUX 3a/1a4
' W 3aJ1a4 U3 pa3IMyHbIX o0acTell HAyKH U peasibHOM KHU3HU
3 OYHKIMH U TpaPUKu
Oynkuus. [lepuoandeckue ¢pyHkuuu. [IpoMexyTKd MOHOTOHHOCTH (DYHKIIHH.
3.1 MakcumMymMbl 1 MUHUMYMBI QyHKUMU. HanGomblee M HauMeHbIIEe 3HAYCHHUE
(GyHKLIUU Ha IPOMEKYTKE
3.2 Tpuronomerpudeckue GyHKIUHU, UX CBOMCTBA U Tpaduku




3.3 [TokazaTenpHas u Jorapudmudeckas GyHKIIMH, UX CBOMCTBA U TpauKu
3.4 Hcnonp3oBanue rpadukoB GyHKIUN 7Sl PELICHUs] YpaBHEHUH U IMHEHHBIX CHCTEM
Hcnonp3oBanue rpadmkoB  (QYHKIMA UL HCCIENOBAHUS  NPOIECCOB U
35 3aBUCUMOCTEH, KOTOPbIC BO3HHKAIOT MPHU PEHICHUU 3a/la4 U3 JPYTUX Y4eOHBIX
NPEMETOB U PEaTbHOMN KU3HU
4 Hauana marematndeckoro anaimsa
4.1 HenpepbiBable GyHKIMH. MeTol HHTEPBAJIOB JIJIsl PEIICHUS HEPABESHCTB
4.2 [IpousBoanas Gpynkun. I'eomerpudeckuii 1 GU3NIECKHUA CMBICI IPOU3BOTHON
43 [Tpou3BoHBIC 3IEMEHTApHBIX (QYHKIUH. DOpMYIIbI HAXOXKICHHUS TPOU3BOIHON
' CYMMBI, IPOHM3BEICHUS K YACTHOTO (DYHKIUI
[IpuMeHeHHe TPOU3BOJHON K HCCICIOBAHHUIO (YHKIMHA Ha MOHOTOHHOCTH MU
4.4 IKCcTpeMyMbl. HaxoxeHne HanOobIIero 1 HAMMEHBIIETro 3HaYeHUsT (PYHKIIUN Ha
OTpe3Ke
[TpumeHeHre MPOU3BOIHOM TS HAXOXKACHUS HAWITYUIIIETrO PEIICHHS B IIPUKIIATHBIX
4.5 3ama4yax, Ui ONpeACNICHUS CKOPOCTH Ipolecca, 3aJaHHOTO (OPMYIION WIH
rpadpukom
4.6 [TepBooOpasnas. Tabmuia nepBooOpa3HBIX
47 WuTterpain, ero reomeTpuyeckuii U Gu3nyeckuii CMbIC. BbruncieHne naTerpaia no

dbopmysne Hetotona — JleiiOuuma




INPOBEPAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUS OCHOBHOM OFPA3OBATEJLHOM
ITPOI'PAMMBI CPEJTHEI'O OBIIEI'O OBPA30OBAHUA

Kon IIpoBepsiemble TPeOOBaHUS K NMPeEIMETHBIM Pe3y/JbTATaM 0CBOEHUS
NpOBePsIEMOro OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl CpeIHEro 0011ero

Tpe0oBaHusA o0pa3oBaHus

Bnagenne MeromaMm JOKa3aTeNbCTB, aIrOPUTMaMU DPELIECHUS 3a]ad;
yMmeHue (GOpMyIHpOBaTh M ONEPUPOBATH TMOHATHAMHU: ONpEACICHHUE,
akcuoma, TeOopeMa, CIIEJCTBHE, CBOMCTBO, IPHU3HAK, J0Ka3aTeJbCTBO,
paBHOCWIIbHBIE (POPMYIMPOBKH; IPUMEHATh UX; YMEHHE (POPMYIUPOBATH
00paTHOE U MPOTHUBOIOIOKHOE YTBEPXKIECHUE, NMPUBOJUTH MPUMEPHI U
KOHTpPIIPUMEPHI, HCIOJIb30BaTh METOJl MaTeMaTH4YeCKOM WHIYKIIHH;
MIPOBOAUTH JIOKA3aTelbHbIE PpACCYKICHUS MpU pPELIEHUH 3ajad,
1 OLICHMBATh  JIOTMYECKYK) IPAaBUJIBHOCTb  PACCYKACHWH; yMEHHE
OIIEpUPOBATh MOHATUSIMHU: MHOKECTBO, IOAMHOXECTBO, OIEpalUy Haj
MHO>KECTBaMHU; YMEHUE HCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHbIN
anmnapar AJis ONMCAHUS PEANIbHBIX IIPOLIECCOB U SBJICHUHN U NPU PELICHUU
3aJa4, B TOM 4YHCJIE€ M3 JPYruX Y4eOHBIX MpPEIMETOB; yMEHHE
OIIepUpOBAThH MOHATHIAMU: Tpad, CBA3HBIN rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHME 3a7aBaThb W ONKUCHIBATh Trpadbl pa3IUYHBIMU

Croco0aMu; UCIOJIBb30BaTh Ipadbl IPU PEIICHUH 3a1a4

YMeHue onepupoBaTh NOHATHUSMU: HaTypalbHOE YHCIIO, LIE€JI0€ YHCIIO,
CTENEHb C LIEIBIM [10KA3aTeIeM, KOPEHb HaTYpaJIbHOM CTENEHH, CTEICHb
C palMOHAIBHBIM  IIOKAa3aTeJeM, CTENeHb C  JACHCTBUTEIbHBIM
noKasaTejaeM, JIorapugM Uucia, CHHYC, KOCHHYC M  TaHI€HC
IIPOU3BOJILHOTO 4YHCIA, OCTaTOK I10 MOAYNIO, PALMOHAIBHOE YHUCIIO,
UppalMOHAILHOE  YHUCJIO,  MHOXECTBA  HATypalbHBIX,  LIEJBIX,
palMOHANbHBIX, JEHCTBUTENIBHBIX 4YHCEN; YMEHHE HCIIOJIb30BaTh
MPU3HAKU JIETMMOCTH, HAUMEHBIIUN OOLIMI JeTuTeNh U HauMEHbLIee
oOuiee KpaTHOe, aropuT™ EBKiNa Mpu pelieHuu 3a1a4y; 3HakOMCTBO €
pa3sIMYHBIMM  TO3MLIMOHHBIMH ~ CHUCTEMAaMM  CUHUCIIEHUS;  YMEHHE
BBINOJIHATh BBIYUCICHHE 3HAYCHUH W MpeoOpa3oBaHUs BBIPAXKEHUH CO
CTENEHSIMH U JiorapupmMamu, npeoOpa3oBaHHs IpOOHO-paIlOHATBHBIX
BBIpQKEHUI; yMEHHE ONEepHUpOBaTh IMOHATUSMHU: IOCIEA0BATEIbHOCTD,
apupMeTHyecKas Iporpeccusi, reoMeTpruecKas mporpeccus, 0eCKOHEUHO

yOBIBafolasi  reoOMeTpHYecKass  MpPOrpeccusi;  yMEHHEe  3a/aBaTb

MOCTIeIOBATEIbHOCTH, B TOM YHCIIE C IOMOIIBIO PEKYPPEHTHBIX (OPMYIT;




YMEHHUE ONEepUPOBATh MOHATHAMM: KOMIUIEKCHOE YHMCIIO, CONPSKEHHbIE
KOMIUIEKCHBIE YHUCIIa, MOJYJIb U apryMEHT KOMIUIEKCHOTO yHucia, popma
3alMCHU KOMIUIEKCHBIX 4Mced (FeOMETpUYEcKas, TPUTOHOMETPUYECKAs U
anreOpandeckas); yMeTb INPOU3BOAUTH apU(PMETHUYECKHE ACHCTBUS C
KOMIUIEKCHBIMU ~ YHCJIAaMM; I[PUBOJUTH IPUMEPBl  HCIIOJIb30BaHMS
KOMIUIEKCHBIX YMCEJl; ONEpUPOBATh MOHATHAMM: Marpuua 2X2 m 3x3,

OIIpCACIINTEIIb MAaTPULIEI, FeOMeTpI/I‘ICCKI/Iﬁ CMBEICIT OIIPEACITUTEIA

YMeHue onepupoBaTh NOHATHUAMHU: pallMOHAJIbHBIC, MPPALMOHAJIbHBIC,
MoKa3aTeJabHbIe, CTENEHHBIE, JIorapu(MUYECKUe, TPUTOHOMETPHUYECKHE
YpPaBHEHUsT W HEPABCHCTBA, MX CHUCTEMBI; YMEHHE OIEPUPOBATH
MOHATUSAMH: TOXKJECTBO, TOXKIECTBEHHOE MpeoOpa3oBaHHEe, YpaBHEHUE,
HEPABEHCTBO, CHUCTEMa YPAaBHEHUW U HEPABCHCTB, PaBHOCHUIBHOCTH
YpPaBHEHUH, HEPAaBEHCTB M CHUCTEM; YMEHHUE peularb ypaBHEHMS,
HEPABEHCTBA M CHUCTEMBI C IIOMOIIBI PA3JIMYHBIX NIPHUEMOB; PEIIATH
YpaBHEHUS, HEPABCHCTBA M CHUCTEMBI C I1ApaMETPOM; IPUMEHATH
YpaBHEHUS, HEPABCHCTBA, UX CHUCTEMBI U PELICHUS MAaTeMaTUYECKUX

3a/la4 1 3a1a4 U3 pa3JIn4HbIX obnacreit HAayKHU U peaanoﬁ KHU3HHU

YMeHue omnepupoBarh MNOHATHUAMHU: (YHKIUSA, YETHOCTh (YHKIUH,
NEPUOMYHOCTh (DYHKIIMH, OIPAaHUYEHHOCTh (PYHKIMH, MOHOTOHHOCTb
(GyHKIMHU, 3KCTpeMyM (PyHKIMH, HauOoJIbIIee U HaUMEHbIIee 3HAYCHUS
(YHKIIMU Ha IPOMEXYTKE, HeNpephIBHAsI QYHKIIUS, aCUMIITOTHI rpaduka
(GbyHKIMY, TIepBasi ¥ BTOpas MPOU3BOAHAS (PYHKLINU, TEOMETPUUECKUI U
¢u3nyeckuif CMBICI TPOU3BOAHON, NepBOOOpa3Has, ONpeACIEHHbIH
UHTErpaj; yMEHUE HaXOAMTh aCUMITOTHI Tpaduka (YHKIMH; yMEHHE
BBIUUCIATh NPOU3BOJAHBIE CYMMBI, IPOU3BEACHMS, YAacCTHOIO U
KOMITO3UIIMU (YHKIIMM, HaXOJUTh YpaBHEHHE KacaTelbHOW K rpauky
(GyHKIMU; YMEHHE HaXOAUTh NPOU3BOIHBIE AIIEMEHTAPHBIX (DYHKIIMIA;
YMEHHUE HCIIOJB30BaTh IPOU3BOAHYIO JUISL MCCIIENOBaHUS (YHKLUH,
HaXOIUTh HAWOOJIbLINE U HAaWMEHBbIIME 3HaueHUs (QYHKUUN; CTPOUTH
rpad¥Ky MHOTOUYJIEHOB C HCIIOJIb30BAHMEM alllapaTra MaTeMaTH4ecKoro
aHaJIM3a; INPUMEHITh NPOU3BOAHYIO MJI HAXOXKICHUS HaWIydIlEero
pelieHrsd B NPUKIAAHBIX, B TOM YHCJIE COLMAIbHO-DKOHOMHYECKHUX U
(bU3MYeCKUX 3a/1a4ax; HaXOIUTh IJIOMAIN U 00BEMBI PUTYP C TTOMOIIBIO
WHTErpaia; MpuBOAUTH MPUMEPbl MAaTEMATUYECKOTO MOJEIUPOBAHUS C

NOMOIIBIO T hepeHInATBHBIX YpaBHEHUH

YMeHue omnepupoBarth MNOHATUSAMH: Tpaduk QyHKIMM, oOpaTHas
¢GbyHKUIMSA, KOMOO3ULUS (DYHKIUH, JTuHEeiHas (yHKUWSA, KBaJpaTHU4YHAs

byHKIHS, parmoHaIbHas byHKIHS, CTCTICHHAS byHKIHS,




TPUTOHOMETpUYECKHEe (QYHKIHMH, OOpaTHbIE TPUTOHOMETPHUYECKUE
¢GyHKIMK, TOKa3aTenbHas W Jorapugmuyeckas (QYHKIUH; yMEHHE
CTpOUTH TpauKu U3y4EHHBIX (YHKLIUH, BBIIOIHATH NMPEOOpPa3OBAHHS
rpaduKoB QYHKIHA, UCIIOIB30BATh IPAUKH I U3yYESHUS TIPOLIECCOB U
3aBUCHMOCTEH, MPU PELICHUH 331a4 U3 JAPYTUX Y4EOHBIX MPEAMETOB U
3aJa4 U3 peaNbHOM KU3HU; BBIPAXKATh (POPMYIIaMHU 3aBHCUMOCTH MEX]TY
BEJIMYMHAMU; HCIIOJIb30BaTh CBOWCTBA U rpaduku PyHKIUI 11 perieHus
yYpaBHEHH, HEPaBEHCTB M 33ja4 C [apamMeTpamu; H300paxarb Ha
KOOPIMHATHOH MJIOCKOCTH MHOKECTBA PELICHUI ypaBHEHHI, HEPaBEHCTB

U UX CUCTEM

VYMeHue peliaTh TEKCTOBBIE 3aJjaud pa3HbIX TUIOB (B TOM YHUCIIE HA
IIPOLIEHTHL, AOJH U YacTH, HAa JBUXKEHHE, pabOTy, CTOUMOCTh TOBAPOB U
yCIIyT, HAJIOTH, 3a/1a4i U3 00JIaCTH yIPaBJICHUS JINYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTABJIATh BBIPAXKEHHUS, YpaBHEHHs, HEPaBEHCTBA U MX
CUCTEMBI 10 YCIIOBHUIO 3aJa4M, HUCCIEAOBATh IOJY4YEHHOE DPEILICHHUE U
OLICHMBATh IPABIONOJO00OHOCTh PE3YJIbTATOB; YMEHHE MOJEIUPOBATH
peanbHble CHTyallud Ha S3bIKE MATEMAaTHKH;, COCTABISATH BBIPAXKCHMS,
YpaBHEHUs, HEPABEHCTBA M MX CHUCTEMbI II0 YCJIOBHUIO 3aJayH,
HCCIEA0BAaTh IIOCTPOCHHBIE MOJCIH C UCIIOJIB30BAaHUEM almapara

anreOpbl, THTEPIPETUPOBATH MOTYUYEHHBIN pe3yabTaT

YMeHue onepupoBath MOHATUSAMU: cpeiHee apupMeTHIecKoe, MeruaHa,
HanOoJIbIIIEe U HAUMEHDIIIEE 3HA4YCHUA, padMax, JUCICpPCusd, CTaHJapTHOC
OTKJIOHEHHE YMCIIOBOTO Habopa; yMEHHE M3BJIEKaTh, UHTEPIIPETUPOBATH
nH(pOpMaIIKIo, TPEICTABICHHYIO B TA0NINIIaX, HA TUarpammax, rpadukax,
OTPa)Karolllyl0 CBOKMCTBA peaJbHbIX MPOLECCOB U SIBJICHUM; IPEACTABISATh
HHQOpMAIUIO ¢ TIOMOIIBIO TaOJIUI] W JUarpaMM; HCCIEA0BaTh
CTaTUCTUYCCKUC TAHHBIC, B TOM YHCJIC C NPHUMCHCHHEM rpaqmqecmxlx
METOJIOB U AJIEKTPOHHBIX CPENICTB; TpadUuecKy UCCIET0BATh COBMECTHEIE
HaONIOJIEHUsT C TIOMOIIBIO JUArpaMM pacCeMBaHWsI U JIMHEHHOMN

perpeccuun

YMeHHne onepupoBaTh IMOHATHUSMH: CIYYalHBIM ONBIT W CIy4alHOE
COOBITHE, BEPOSATHOCTh CIy4YallHOrO COOBITHS; YMEHHE BBIYHCIATH
BEPOSTHOCTh C HCIIOJIb30BAHUEM TIpapUUecKuX METOAOB; MPUMEHSThH
(GbopMyIIbl CIIOKEHUS U YMHOXXEHUS BEPOSITHOCTEH, (HopMyiy MOJTHOM
BEpOSATHOCTH, (hopmyny bepHynian, koMOMHATOpHBIE (PAKTHl M POPMYIIBI;
OLIEHUBATh BEPOSTHOCTH PEAIbHBIX COOBITUH; yMEHHE ONEepHUpOBATh
MOHATHAMM: CllydaliHash BEJIMYMHA, PACIPEACICHUE BEPOSTHOCTEH,

MAaTe€MaTUYCCKOC OXHMIAAHUC, OUCICPCUA W CTAHAAPTHOC OTKIOHCHHUC




CIIy4aiilHOM BEJIMYMHBI, (QYHKIMU pACOpPENENICHUSs U IUIOTHOCTH
PAaBHOMEPHOI'0, IIOKA3aTeJIbHOIO M HOPMAaJIBHOIO PACIPENCIICHU;
YMEHUE UCIIOJIb30BaTh CBOWMCTBA M3YYEHHBIX paclpeneeHul s
pelleHrs 3aJa4; 3HAKOMCTBO C TOHATHUSMHU: 3aKOH OOJBIIUX 4YHCEl,
METOJIbI BHIOOPOYHBIX HCCIEAOBAHUN; YMEHHUE MPHUBOJIUTH MPUMEPHI
MIPOSIBIICHUST 3aKOHA OOJBIIUX YHUCENI B MPUPOJHBIX M OOIIECTBEHHBIX
SIBJICHUSIX; YMEHUE ONEPUPOBATH MOHITUSIMU: COUETAHUE, IIEPECTAaHOBKA,
YHUCIIO COYETaHWM, YHUCIO MepecTaHOBOK; OuHOM HploTOHA; ymeHue
MPUMEHITh KOMOUHATOPHBIE (PaKThI U PACCYKICHUS AJISl pEeLICHH 3a/1a4;
OILICHUBATh BEPOSITHOCTH  pEaJIbHBIX COOBITHIA; COCTaBJISITh

BEPOATHOCTHYIO MOJCIIb U UHTCPIIPETUPOBATDH HOJIy‘lCHHBIﬁ pe3yJIbTaT

YMeHue onepupoBaTh INOHATHSAMM: TOYKA, MpsAMas, IIJIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, Jyd, BEJIMYMHA YIJA, IUIOCKUH Yrod,
JBYTPAaHHBIA YroJI, TPEXTPaHHBIM Yroj, CKPEIIMBAIOIIMECS IIPSMBIE,
NapaJUIeIbHOCTh U MEPIEHANKYISAPHOCTh MPSMBIX U INIOCKOCTEH, YroJl
MEXIY MNPSAMBIMH, Yrojl MEXIAY HPSIMOH M IINIOCKOCTBIO, YIOJl MEXKIY
IJIOCKOCTSIMU, PACCTOSHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE MEXKIY
HPSIMBIMH, PACCTOSIHUE MEXKAY IUIOCKOCTAMM; YMEHUE UCIIOIb30BATh MIPU
peleHnH 3ajiad U3y4eHHble (akThl U TEOPEMbl IUIAHUMETPUH; YMEHUE
OLIEHUBAaTh pa3Mepbl OOBEKTOB OKPYKAIOLIEr0 MHpa; CTPOUTH
MAaT€MaTHYECKUE MOJEIN C IOMOILIBIO T'€OMETPUYECKHUX IOHATHA H

BCJIMYHH, p€IIaTh CBA3AHHBIC C HUMHU ITPAKTHUYCCKUC 3aJa9N
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YMeHue onepupoBaTh MOHATUSAMU: IUIOMIAAL QUIYpbl, 00BEM (QUTYDBI,
MHOTOTPaHHUK, NMPaBUJIbHBIH MHOTOIPAaHHUK, CEYEHHE MHOTOTPaHHUKA,
KyO, mapajienenumnen, OpusMa, NUpamuaa, (urypa U IMOBEPXHOCTb
BpallleHHs], LWIMHIP, KOHYC, map, cdepa, miomanab chepsl, IUIOmaab
MOBEPXHOCTH MHUPaMUJbl, MPU3MBI, KOHyca, LWIMHIpa, 00BEM KyOa,
MPSIMOYTOJIBHOTO Tapajulefienunena, MUpaMUbl, MPU3MbI, UIUHAPA,
KOHyca, Il1apa, pa3BEPTKa MOBEPXHOCTH, CEYEHMs KOHyca M LIMIMHAPA,
napajjie/IbHble OCHM  WJIM OCHOBAaHHMIO, CEUCHHME IIapa, IUIOCKOCTb,
Kacaromascs cepsl, IWINHAPA, KOHYCAa; YMEHHE CTPOUTh CEUYEHUE
MHOTOIpaHHHKa, W300pakaTh MHOTOTPAHHUKHU, (PUTYPBI ¥ TIOBEPXHOCTH
BpAIlIEHUs, UX CEYEHMsI, B TOM YHCJIE C IOMOIBIO AIEKTPOHHBIX CPE/CTB;
yMEHHE MPUMEHSITh CBONCTBA FT€OMETPUUECKUX (UTYp, CAMOCTOSITENHLHO
(dbopMyIMpoBaTh ONpeAeeHusl U3ydaeMbIX (UTyp, BHIABUTATH TUIIOTE3bI
O CBOMCTBaxX W MpPU3HAKAaX F€OMETPUUYECKUX (UTYp, OOOCHOBHIBATH WU

OlpoBepraTh HX; YMEHHE NPOBOIUTH Kiaccuukauuioo ¢Guryp o




Pa3IMYHBIM IIpHU3HAKaM, BBIIIOJIHATH HGO6XOI[I/IMBIC JOIIOJTHUTCIIBHBIC

MOCTPOCHUS

11

YMeHue OnepupoBaTh MOHSATHAMH: JBIKCHHE B IPOCTPAHCTBE,
napajieNIbHbINA MEPEeHOC, CUMMETPHUS Ha TUIOCKOCTU U B MPOCTPAHCTBE,
MOBOPOT, TNpeoOpa3oBaHUe MOA00Ms, NOAOOHbIE (GUIYpBI; yMEHHE
pacro3HaBaTh paBHBIC U MOJOOHBIE (HUTYpHI, B TOM YUCIE B MPHUPOJE,
UCKYCCTBE, apXUTEKTYpe; HCIIOIb30BATh I'€OMETPHUECKHE OTHOIICHUS
MIPU pEIICHUH 33/1a4; HAXOJUTh T€OMETPUYECKHIE BETMUMHBI (AJTUHA, YTOJ,
IO, 00BEM) IPU PEIICHUH 33/]a4 U3 APYTHX YUeOHBIX MPEIMETOB U
U3 peajbHOM KM3HU; YMEHHE BBIYUCIATH I'€OMETPUYECKUE BEIUYMHBI
(mHa, yrom, Iomans, oOBEM, IUIOUIAJh TOBEPXHOCTH), HCIOJB3YS
n3ydeHHbIe (OPMYIBl U METOABI, B TOM YHCIE: IUIOIMAAb MTOBEPXHOCTH
MUPaMUIbI, TPU3MBI, KOHYCa, IIJIMHAPA, TUIOmaab cepsl; 00bEM Kyoa,
IPSMOYTOJBHOTO TIapaJUIeNIeNHIIe/ia, MTUPAMUIbI, TPU3MBI, IHIMHADPA,

KOHYCa, 1l1apa; YMCHUC HaXOAUTh OTHOLICHNC 00BEMOB l'IOI[O6HbIX (1)I/Il“yp
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YMeHue onepupoBaTh MOHATHIMH: IPSIMOYTOJibHAS CHUCTEMa KOOPAMHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATHI BEKTOpPa, CyMMa BEKTOPOB,
MIPOU3BEICHNE BEKTOpa Ha YHUCIO, pa3joKEHUE BEKTopa 1o Oasucy,
CKAJIIPHOE TMPOU3BEACHUE, BEKTOPHOE IMPOU3BEJICHUE, YIrOJl MEXIY
BEKTOPaMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIM M KOOPAUHATHBIN METO[
JUISL pellIeHWs TEeOMETPUYECKUX 3a7ad M 3a]ad JAPYruxX Yy4eOHBIX

npeaAMETOB
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YMeHue BBIOMpaTh MOAXOJAIIMH METOJ s pelleHUs 3a/lauu;
IIOHMMAaHHE 3HAYUMOCTM MATEMaTHKH B U3Y4YEHUHM IPUPOIHBIX H
OOLIECTBEHHBIX IPOLIECCOB M  SBJIIEHWH; yMEHHME pAaclo3HaBaTh
MIPOSIBJICHUE 3aKOHOB MAaTE€MAaTUKU B HUCKYCCTBE, YMEHHUE IIPUBOIUTH
IIpUMEPBl  MATEMATHUYECKUX OTKPBITMM POCCUHCKOW M  MHUPOBOU

MaTeMaTHYECKOW HAyKH




HEPEYEHDb 2JIEMEHTOB COAEPKAHUS, ITIPOBEPAEMbBIX HA EI'D
IO MATEMATHUKE

Kox | [IIpoBepsieMblii 3JieMEeHT coOepKAHUS
1 Yucna v BEIYUCTICHHS

11 HarypanbHsie u nenbie uncia. [Ipu3Haky eTMMOCTH HENTbIX YHCENT

12 Panuonansupie uncina. OOBIKHOBEHHBIC M JECSATHYHBIE JPOOH, IPOLEHTHI,
' OeCKOHEUHBIE IEPHOANYECKHE APOOH

13 Apudmernueckuii KOpeHb HATYpaJIbHOHN cTeneHu. [lelicTBus ¢ apu(hMeTHIeCKUMH
' KOPHSIMU HAaTYpaJbHOMN CTENCHH

14 Crenienb ¢ menbiM mokaszateneM. CTENeHb C PAIlMOHATIBHBIM ITOKA3aTENEM.
' CBolicTBa cTeneH!

15 CuHYC, KOCHHYC M TAHTCHC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApPKTAHT'€HC YMCIIOBOTO apryMeHTa

16 Jlorapugm uucina. JlecSTHYHbIE U HATYpAIbHbIE JTIOTapUPpMBbI

JleiicTBUTENbHBIE YHCTa. ApUPMETHYCCKHE OMEepalii C JCHCTBUTEIBHBIMU
17 upciaamu. [IpuOaMKEHHBIC BBIYKMCICHWS, TPAaBUJIA OKPYIJIEHHs, NPUKHIKA WU
OIICHKA Pe3yJIbTaTa BBIYMCIICHHUI

1.8 [TpeoOpa3oBanue BbIpaskeHUH

19 KomriekcHbie uncna
2 VpaBHEHUs ¥ HEPABEHCTBA

2.1 Llenbie 1 qPOOHO-pAIIMOHATIBHBIE YPABHEHHS

22 HppaliioHanbHbIe ypaBHEHHSI

2.3 TpuronomeTrpruyeckue ypaBHEHHs

24 [Moka3aTenbHbIE U JTOTapU)MUIECCKUE YPABHEHHS

2.5 [lenbie ¥ APOOHO-pAIIMOHAILHBIE HEPABEHCTBA

2.6 WppanmonansHble HEpaBEHCTBA

2.7 IMoka3atenbHble U JOrapu)MUIECCKAE HEPABEHCTBA

2.8 TpuroHoMeTprUYEeCKHe HEPABEHCTBA

2.9 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHHN W HEPABEHCTB

210 | VYpaBHeHUs, HEPABEHCTBA U CUCTEMBI C [TAPAMETPAMU

211 | Marpuua cucTeMbl IMHERHBIX YpaBHEHU. OTpeIeuTelb MATPHIBI
3 Oyukiuu u rpaduku




®OyHknus, cnocodsl 3amanus GyHkiuu. ['padux dbyakumn. Bzanmao obpaTHBIC

3 ¢ynkuuu. YétHble n HeuéTHble pyHKkuuu. [leprnoanueckue GyHKINU
OOnacTh ompenesneHus U MHOXECTBO 3HaueHuil ¢yHkuuu. Hymum QyHkoum.
39 [IpomexxyTkn  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLHUH.
' MaxkcumMymbl 1 MUHUMYMBI (yHKIMUA. HanOospliee W HauMeHbIIEe 3HAYCHUE
(GYHKLU Ha IPOMEXYTKE
33 CreneHHas (yHKUUS C HAaTypaJbHbIM M LeNbIM IoKa3aTteneMm. E€ cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHs N-0if CTENeHU
3.4 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U Tpaduku
3.5 [Toka3zaTtenpHast u morapupmMudeckas QyHKINHU, UX CBOWCTBA U Tpaduku
36 Touku paspbiBa. AcumntoTel rpadukoB ¢yHkimii. CBoiicTBa  (PYHKIUH,
' HETIPEPHIBHBIX Ha OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 3a/1aHUS [TOCIIEA0BATEIbHOCTEH
3.8 Apudmernueckas u reomerpuyeckas nporpeccuu. @opmyina CIokKHbIX IPOLIEHTOB
4 Hauana maremMaTHueckoro aHamusa
41 [IpousBoanas Gpynkuu. [Ipon3BoHbIE SIeMEHTAPHBIX (HYHKIIUIA
[IpuMeHeHHe NPOU3BOJHOM K MCCIENOBAHUIO (YHKIMH Ha MOHOTOHHOCTb U
4.2 sKcTpeMyMbl. HaxoxxieHre HaunOoIbIIero 1 HAaMMEHbIIEero 3HaYeHUs (PyHKIMU Ha
OTpe3Ke
4.3 [TepBoobOpaznas. Uurerpan
5 MHoecTBa 1 JIOTHKA
5.1 MHOXeCTBO, onepaliu HaJl MHOKecTBaMu. Jlnarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OrmncarenbHas CTATHCTHKA
6.2 BepostHocTh
6.3 KomOunaropuka
7 TeomeTpust
7.1 @durypsl Ha MIOCKOCTH
7.2 [Tpsimble 1 MIOCKOCTU B IPOCTPAHCTBE
7.3 MHororpaHHUKU
74 Tena 1 MOBEPXHOCTH BpallleHUs
7.5 KoopauHaTs! 1 BEKTOPbI




PABOYASI TPOT'PAMMA
(ID 6585317)

yueOHoro kypca «I'eomeTpusi. Yriy0JieHHbIH YPOBEHb)

st ooydatomuxcst 10 — 11 kmaccon



HOACHUTEJBHASA 3AIIMCKA

["'eomeTpus siBIsETCS OJHUM U3 0a30BBIX KYpCOB HAa YPOBHE CPEIHETO OOLIETO
oOpa3oBaHMs, TaKk KaK OO0ECIEeUYMBAaEeT BO3MOKHOCTb W3YUYEHMsI TUCLUILINH
€CTECTBEHHO-HAYYHOI HANpAaBIEHHOCTH M MPEAMETOB T'YMAaHUTApPHOTO LHKIIA.
[TockonbKy TOTUYECKOE MBILUICHHE, POPMUPYEMOE TIPU U3YUECHUN 00YUYAIOITUMUCS
MOHSATUMHBIX OCHOB T€OMETPUH, IPHU [O0KAa3aTeIbCTBE TEOPEM M IOCTPOCHUU
LENOYKH JIOTHYECKUX YTBEPKICHUN IIPU PELICHUU T'€OMETPUUECKUX 3a/1a4, YMEHUE
BBIIBUI'aTh W OINPOBEPraTb TMIOTE3bl HENOCPEICTBEHHO MCIOJB3YIOTCS IpHU
pELIeHNH 337]a4 €CTECTBEHHO-HAYYHOIO LIUKJIA, B YACTHOCTH (PU3NYECKHX 3a]1ay.

[lens ocBoeHUs1 MporpaMMbl yd4eOHOro Kypca «I'eoMeTpusi» Ha yriryOJI€HHOM
YPOBHE — pa3BUTHE UHANBUIYABHBIX CIIOCOOHOCTEN O0YyYAOIIMXCA IPU U3YUECHHUH
reOMETpUH, KaK COCTaBJSIOUIEH mpeaMmeTHON obmactu «Marematuka u
MHpOpMaTHKa» yepe3 00ecreueHue BO3MOKHOCTH TPUOOPETEHUS U UCIIOJIb30BAHUS
0oJiee rIyOOKMX T€OMETPUUECKUX 3HAHUM U JEHCTBUM, CIELIU(PUIHBIX TEOMETPUH,
Y HEOOXOAUMBIX ISl YCIIEITHOTO MPO(ECCHOHATBEHOTO 00pa30BaHusl, CBA3aHHOIO C
HCIIOJIb30BAHUEM MAaTEMATHUKHU.

[TpuoputeTHBIMM 33JayaMu Kypca TE€OMETpUM Ha YIriyOJEHHOM YpOBHE,
pacIIMPSIIOUIMMH U YCUJIMBAIOIIUMU Kypc 0a30BOr0 YPOBHS, SIBISIFOTCS:

pacuIMpeHre NpeCTaBICHUs O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpbl U
(opMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(dopMUpOBaHUE TMPEACTABICHUS O TMPOCTPAHCTBEHHBIX (UIypax Kak o
BOXHEHIINX MAaTEMAaTHYECKMX MOJEINSAX, MO3BOJISIIOLIMX ONMUCBHIBATH M M3ydaTb
pa3HbIE SABJICHUS OKPY’KAOIIEr0 MUPA, 3HAHUE MOHATUIHOIO arapara o pasaeiy
«CtepeomeTpus» yueOHOro Kypca reOMEeTpHH;

dbopMHpOBaHHE  yYMEHHMS  BJIAaJE€Th  OCHOBHBIMH  MOHSATUSMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMHM CBOMCTBaMH, 3HaHHE TEOPEM,
GopMyn M yMeHHE MX NPUMEHATb, YMEHUS JOKa3blBaTh TEOPEMbl M HAXOIUTh
HECTaHJapTHbIE CIOCOOBI PEIICHUS 3a/1aY;

dbopMHpOBaHE YMEHUS PAaCliO3HABATh HA YEPTEKaX, MOAEISIX U B pE€aIbHOM
MUpE MHOTOIPAHHMKM M Tejla BpalleHUs, KOHCTPYHPOBaTh TE€OMETPUYECKUE
MO/IEIH;

¢bopMUpOBaHHE NMOHWMAaHHUS BO3MOXKHOCTH aKCHOMAaTHYE€CKOTO MOCTPOCHHUS
MaTEeMaTHYECKUX TEOpHuil, (OPMUPOBAHUE MOHUMAHHUS POJU AKCUOMATHKH IPH
IIPOBEACHUY PACCYKICHUN;

dbopMHpoBaHUE yMEHUS BIAJETh METOJIAMU JOKA3aTelIbCTB M aJITOPUTMOB
pelIeHus, YMEHHS X IPUMEHSTh, IPOBOAMTH JI0KA3aTENbHBIE PACCYXKIAEHUS B X0/1€
pEelIeHUs] CTEPEOMETPUYECKHUX 3a7ady M 3aJad C MPAKTHYECKHM COJEPKAHHEM,



dbopMupoBaHrE TPEACTaBICHUS O HEOOXOAMMOCTH  JIOKA3aTEeIbCTB  IIPH
000CHOBaHWY MaTEMaTHUYECKHUX YTBEPKIACHUN U POJIM aKCMOMATHUKH B MIPOBEICHUN
JeMYKTUBHBIX PacCyKICHUH;

pa3BUTHE U COBEPIICHCTBOBAHWE WHTEIUICKTYATbHBIX M TBOPUYECKUX
CIIOCOOHOCTEH 00yJaronuxcs, MO3HaBaTeIbHOW aKTHBHOCTH, HUCCIIEIOBATEIHCKIX
YMEHUH, KpUTUIHOCTH MBITIUICHUS, UHTEPECa K U3YUCHUIO TEOMETPHUH;

dbopmupoBanre (PYHKITMOHAIBHONW TPaMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHHUS paClo3HABATh TMPOSBICHUS TE€OMETPUUYECKUX TMOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEAbHBIX JKU3HEHHBIX CUTYAIlUSAX W MPU H3yYCHHUU JPYTUX
y4eOHBIX MPEAMETOB, TPOSBICHHUS 3aBUCHUMOCTEH H  3aKOHOMEPHOCTEH,
MOJICIIUPOBAHUS PEATBHBIX CHUTYAIlMi, HWCCJICIOBAHMUS IOCTPOSCHHBIX MOJIEIIEH,
WHTEPIPETAINH ITOTYUECHHBIX PE3YJIBTATOB.

OCHOBHBIMH COJIEP)KATEIBLHBIMHU JIMHUAMHA y4eOHOTO Kypca «l'eoMeTpus» B
10-11 «xnaccax sBusitorcs:  «lIpsmbple M TUIOCKOCTH B MPOCTPAHCTBEY,
«MHororpannukn», «Tema BpameHus», «BekTopel W  KOOpAWHATHI B
MIPOCTPAHCTBEY, «J|BIKEHUS B MPOCTPAHCTBEY.

CdopmynupoBannoe Bo DPI'OC COO TpeboBaHME «yMETh OINEPUPOBATH
MOHATUSMIY», PEIIEBAHTHBIMU T€OMETPUH Ha yriIy0aEéHHOM ypoBHE oOydeHms B 10—
11 xmaccax, OTHOCUTCSI KO BCEM COJIepKaTeJIbHBIM JIMHUSM y4eOHOTO Kypca, a
dbopMHupoBaHHE JIOTHUECKHUX yMEHUH  pacmpeiensercs He  TOJIbKO IO
coJiepKaTeNIbHBIM JIMHUSM, HO U TI0 TojgaM obydeHusi. Coaepxanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJibTaTaM ocBoeHUsi denepanbHOil paboueit
MPOTpaMMBbl, pacnpeneN€HHBIM TI0 ToJaM OOYYEHUS, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHITUIIUATILHBIM BOIIPOCAM 00yYaromuecs
oOpamaiiuch  HEOJHOKPATHO. OTO  TO3BOJSET OpPraHuW30BaTh  OBJIAJICHUE
TCOMETPUYCCKUMH TIOHATHSIMHU U HaBBIKAMH TIOCIIEA0OBATEIIBHO U MTOCTYIATEIBHO, C
coOJTI0/TIeHeM TIPUHITAITA TTPEEMCTBEHHOCTH, @ HOBBIC 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY TE€OMETPUYCCKUX TMPEACTABICHUA OO0YYarOIIMXCS, PACIIUPSS U yTayOmss
e€, o0pa3ys MpPOYHbIC MHOKECTBEHHBIEC CBSI3H.

[lepexon k M3yueHH 0 TEOMETPUN Ha YTIyOIEHHOM YPOBHE MO3BOJISIET:

co3maTth  yciuoBus s auddepeHnmanud  oOydeHUs, TMOCTPOEHUS
UHAVMBUIYAJbHBIX ~ 00pa30BaTeNbHBIX MpOrpaMM, OOECHeunuTh YIIIyOJEHHOE
M3y4eHHUE TEOMETPUH KaK COCTaBIIAIONICH yueOHoro npeamera «MareMaTukay;

MOATOTOBUTH OOYYAIOIMIMXCA K TPOJOIKEHUIO M3YyUYEHUS MATEMAaTHKH C
yaétoM BbBIOOpa Oymymieir mpodeccun, obOecrieuynBas MPEEMCTBEHHOCTh MEKIY
0o01muM u npodeccuoHaIbHbEIM 00pa30BaHUEM.

Ha wu3ydenue ydebHOro kypca «l'eomerpusi» Ha yriyOJIEHHOM YypOBHE
orBoautcs 204 yaca: B 10 kimacce — 102 gaca (3 gaca B Henenio), B 11 kmacce — 102
yaca (3 yaca B HEJIEJI0).



COILEPKXAHUE OBYYEHUA
10 KJTACC

IIpsiMbIe U MJIOCKOCTH B MIPOCTPAHCTBE

OCHOBHBIE ~ TOHATHS  cTepeoMeTpur. Touka, mpsAMasd, IUIOCKOCTb,
npoctpancTBO. [loHsTHE 00 aKCHOMAaTHYECKOM TOCTPOEHUH CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3auMHOe pacnonokeHue npsMbIX B IIPOCTPAHCTBE: IIE€peCeKarolmecs,
napajuleJbHble W CKpeluuBaronecss npsaMble. [Ipu3Haku CxpemmBaromumxcs
npsMbIX. [lapaninenbHOCTh MPSMBIX U INIOCKOCTEN B MPOCTPAHCTBE: MapaJlIeIbHbIC
IPSIMBIE B IPOCTPAHCTBE, NAPAJUIEIIBHOCTD TPEX MPSAMBIX, IAPAUIEIBHOCTD MPSIMOI
U 1uiockocTd. [lapanienbHoe M LEHTpaJbHOE NPOEKTUPOBAHUE, N300pakeHHE
¢uryp. OcHOBHBIE CBONCTBa MapajIeNIbHOIO NPOEKTUpOBaHuUs. IM300pakeHue
Guryp B nmapayuieqbHOM MPOEKIUU. YTJbl C COHANPABIEHHBIMA CTOPOHAMH, YIOJl
MEKy NMPSAMBIMU B MPOCTpaHCTBE. [lapamienbHOCTh IUIOCKOCTEN: MapalyiebHbIE
IJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEH. [Ipocrenmme
OPOCTPAHCTBEHHbIE (GUIYpbl Ha IUIOCKOCTH: TETpa’Ap, MNapajliesienunesn,
MTOCTPOCHUE CCUCHUU.

[leprieHIUKYISIPHOCTh MPSIMOM U IIJIOCKOCTH: MEPIEHINKYIISIPHBIE ITPSIMBIE B
MIPOCTPAHCTBE, NPSMBIE NapaJUICIbHBIE M TEPNEHAUKYISPHBIE K IUIOCKOCTH,
MPU3HAK NEPNEHAUKYJISIPHOCTA MNPSIMOM M IUIOCKOCTH, TEOpemMa O MpsSAMOU
NIEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronaibHoe IIPOCKTUPOBAHHUE.
IleprieHAMKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKU 10 IIJIOCKOCTH, PACCTOSHUE
OT MPSIMOM J10 THTOCKOCTH, MPOEKLUs (PUTYphI Ha MIIOCKOCTh. [leprneHuKyIsipHOCTh
IJIOCKOCTEN: MPU3HAK NEPHEHAUKYISAPHOCTH ABYX IUIOCKOCTEM. Teopema o Tpéx
NEPIEHANKYIIAPaAX.

VYriael B NPOCTPAHCTBE: Yroa MEXAY IMPSAMOM MU INIOCKOCTBIO, IBYTPaHHBIN
YIOJI, JUHEWHBIM YroJl ABYI'PAHHOTO yriyia. TpEXrpaHHbIM MU MHOTOI'PDAHHBIE YTJIBI.
CBolicTBa IUIOCKKUX YTJI0B MHOIOTpaHHOro yriia. CBOMCTBA IVIOCKUX U ABYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCUHYCOB M CHHYCOB JIJIsI TPEXTPAHHOTO YTJIA.

MHoOrorpaHHuKu

Buapel MHOrorpaHHMkoB, pa3BépTka MHoOrorpaHHuka. Ilpusma: n-yrosjbHas
npu3Ma, npsMasi ¥ HaKJIOHHas IPU3Mbl, OOKOBasi U MOJHAs! TTOBEPXHOCTh MPU3MBI.
[Tapamtenenurnen, MpssMOYTOJIbHBIN MApAILICIICIUIIE U €r0 CBOMCTBA. Kparuaitmue
MyTH Ha MOBEPXHOCTM MHOrorpaHHuka. Teopema OJinepa. IIpocTpaHcTBeHHas
teopema [ludaropa. [lupamuga: n-yronbHas nupamMuaa, IpaBUIbHAS U yCEUEHHAS
nupamusbl. CBolicTBa péOep M OOKOBBIX TI'paHEH MNPABUIBLHONW MHUPAMUJIBI.
[IpaBunbHBIE MHOTOIpaHHUKHU: IIPAaBUIIbHAsL IpU3Ma U INpPAaBUJIbHAS NUPaAMUIA,



MpaBUJIbHAS TPEYTOIbHAS MUPAMUIA U PABIIIBHBIN TeTpalap, ky0. [Ipeacrasienue
O MPABUJIBHBIX MHOTOIPAHHUKAX: OKTA3Ap, JOAECKA3AP U UKOCABP.

BoeluncneHre 5SI€MEHTOB MHOTOTPAHHUKOB: peEOpa, AuaroHaiu, YrJbl.
[Inomans OOKOBOW IMOBEPXHOCTH W IOJHOM NOBEPXHOCTH MNPSIMOW IPU3MBI,
IUIOIIAAb OCHOBaHMH, TeopeMa 0 OOKOBOM MOBEPXHOCTH NMPsAMOM npu3mbl. [Lnomans
OOKOBOM TMOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MHPaMUJIBI, TeOopeMa o
IUIOIIAIN YCEUYEHHOU MTUPAMU/IBI.

CumMmeTpuss B MOPOCTPAHCTBE. DJIEMEHThl CHUMMETPUU  MPABUIIBHBIX
MHOTOTpaHHUKOB. CHUMMETpHsi B MPABUIBHOM MHOTOTPAHHHMKE: CUMMETPHUS
napajuiesieninea, CUMMETPHS MPABWIbHBIX TPU3M, CUMMETpPUS IPABUIBHOU
nUpamMupbl.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

[ToHsATHA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABJICHHBIE W MPOTUBOIIOJIOXKHO
HaIIpABJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. [[eHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKUX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
yuciio. CBOKCTBA CIIOKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOPa HA YHUCIIO.
[TonsTre xoOMIUIaHapHBIE BEKTOPHI. [IpHM3HAaK KOMILIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapaiutenenunena. TeopemMa O pasilokKEHUM BEKTOpa MO TPEM
HEKOMIUIaHapHbIM  BekTopam. lIpsimoyrosmbHas  cucremMa  KOOpAHMHAT B
npoctpancTBe. Koopaunatel Bektopa. CBsi3b MEXy KOOpPAMHATAMH BEKTOpa M
KOOpJIMHATaMHM TOYEK. Yroa Mexay BekTopaMu. CKalgpHOE MPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenus

[ToHsiTHS: IWIMHIpPUYECKAss TOBEPXHOCTh, KOHWYECKass MOBEPXHOCTH,
chepuueckas TOBEPXHOCTh, OOpa3yromue TMoBepxHocTed. Tema BpaieHUs:
UWJIUHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzanmHoe pacrosnoxenue chepsl
U TJIOCKOCTH, KacaTellbHas IIIOCKOCTh K cdepe. M300paxkeHune Ten BpallleHus Ha
iockocT. Pa3Béprka nununapa u konyca. Cummetpusi chepsl U mapa.

O6béM. OcHOBHbIE CBOMcTBa 00bEMOB Ten. Teopema 00 o00BEME
NpSIMOYTOJBLHOTO Tapajuienenunena v ciaefactBus u3 He€. OObEM mnpsmoil u
HAKJIOHHOW TMPW3MBI, IIWIMHIPA, MUPaMHUIbl U KoHyca. OO0BEM ImIapa U M1apoBOTO
CerMEHTA.

KomOuHanmu Tenm BpamieHuss ¥ MHOTOTpaHHMKOB. [Ipu3ma, BhmcaHHas B
IWINHAP, ONHMCAaHHAas oOKojio wnuiauHapa. [lepeceyenue cdepsl uW mapa ¢
miockocTeio. Kacanue mapa u cdepsl miockocTsio. [loHsiTHE MHOTOrpaHHMKA,



OMHCAaHHOTO OKOJO cdepbl, cheppl, BOUCAHHOWM B MHOTOTPAHHUK WA TEJO
BpallleHusI.

[Tnomans MOBEPXHOCTH IWIMHAPA, KOHYyCa, TUIOMAaab chepbl U e€ JacTei.
[Tonobue B mnpoctpanHcTBe. OTHOLIEHHWE OOBEMOB, IUIOMIAACH MOBEPXHOCTEH
nonooHeix Quryp. IlpeoOpazoBanue mnogodusi, roMmoreTusi. Pemienue 3amay Ha
IUIOCKOCTHU € UCTIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenue ceueHnit MHOTOTPAaHHUKOB U TEJl BPAILEHUS: CEUCHUSI IIMIIHMHIPA
(mapajuienbHO W MEPHEHAUKYISIPHO OCH), CEYEHUs KOHyca (mapajuielibHbIe
OCHOBAHHUIO U MIPOXOSIIME Yepe3 BEPIINHY), CEUEHUS IIapa, METObI TOCTPOCHUS
CEUYECHMI: METOJ| CIEe0B, METOJI BHYTPEHHETO MPOECKTUPOBAHUS, METOJI TIEpeHoca
CEKYIIEH TIOCKOCTH.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bexkropsl B poctpancTBe. Onepanuu HaJl BEKToOpaMu. BEKTOpHOE yMHOKEHUE
BEKTOpoB. (CBOHCTBAa BEKTOPHOTO yMHOXeHUA. [IpsMoyrosibHass cucrema
KoopauHaT B mpoctpaHcTBe. KoopaumHaTel BekTopa. PasnoxkeHune BeKTOpa MO
6a3ucy. KoopauHaTHO-BEKTOPHBIM METOT IIPU PEIICHUU TEOMETPUUECKUX 3a/1au.

J{BUKeHUS B POCTPAHCTBE

JBkenus mpoctpaHcTBa. OTtoOpakeHus. [[BWKeHUsS U PaBEHCTBO (UTYP.
OO6mue cBoicTBa JBW)XCHUW. BuIbl JNBWXXEHUN: TMapalliebHBIA TEpPEHOC,
LIEHTpaJIbHAasl CUMMETpPHs, 3€pKajbHas CHUMMETpPUS, MOBOPOT BOKPYT MPSIMOM.
[TpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.



IHNIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YUYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBIH YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpaknaHcKoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTh MPAKIAHCKON MO3UIIMKU 00YUYaIOIIETrocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO YJI€Ha POCCUMCKOTO 00IIECTBA, MPEJCTABICHUE O MATEMATUYECKHUX
OCHOBaxX (YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBJICHHHA, MPOLEIYP
rpaXJaHcKoro  obOmiectBa  (BBIOOpPBI,  OMpPOCHI U JIPyroe),  yMeHue
B3aUMOJEHCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBHUM C HX
GYHKIUSAMHA U Ha3HAYCHHUEM;

2) NaTPHOTHYECKOEe BOCTIUTAHHE:

Cc(OPMUPOBAHHOCTh POCCUNCKON I'PpaKIAHCKOW MACHTUYHOCTH, YBAXKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOM MaTeMaTWKH, IIEHHOCTHOE OTHOIICHHE K
JOCTUKEHHUSIM POCCUICKUX MAaTEMAaTHUKOB U POCCUHCKON MaTeMaTHUECKOM LIKOJIBI,
UCIIOJb30BaHUE 3TUX JIOCTIKEHUM B JApPYrUX HayKax, TEXHOJOTrusx, cgepax
HKOHOMUKU;

3) IyXOBHO-HPaBCTBEHHOE BOCIIUTAHHE:

OCO3HAHHME JYXOBHBIX LIEHHOCTEW pPOCCUHCKOro Hapoaa, CPOpMHUPOBAHHOCTh
HPAaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEACHHUS, CBA3AHHOIO C MPAKTUYECKUM
MPUMEHEHHEM JIOCTIKEHUN HAYKH U IeATEIbHOCTHIO yUEHOT0, OCO3HAHUE IMYHOTO
BKJIaJIa B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIOYAs SCTETHKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, pEUICHUH, paCcCyKI€HUI, BOCIPUUMYHUBOCTD K
MaTeMaTHYeCKUM acleKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) pu3uveckoe BOCIATAHME:

cOPMUPOBAHHOCTh YMEHHUS TPUMEHSATH MaTeMaTHYeCKWe 3HaHUSA B
MHTEpecax 3J0pOBOro U 6€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 37I0POBBIO (370pOBOE THTaHUE, COATAHCUPOBAHHBIM PEXUM 3aHATHH U
OTIIbIXa, peryisipHas (u3nvecKas aKTUBHOCTH), (U3MUECKOE COBEPIICHCTBOBAHUE
NIPU 3aHATUAX CTIOPTHBHO-03J0POBUTEIHHON ACSATEIBHOCTBIO;

6) Tpy10BO€ BOCIIMTAHME:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYIONIOOUs, WHTEpeC K
paznuuHbiM  cepam  MpodecCHOHAIBHON  JEATENbHOCTH, CBSA3aHHBIM  C
MaTEeMaTHUKOM M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOP
Oynymeld mpodeccur u pealn30BBIBATH COOCTBEHHBIC JKU3HEHHBIC IIJIAHBI,
FOTOBHOCTh W CIOCOOHOCTh K  MareMaTH4ecKoMy  OOpa3oBaHUIO |



caM0OOpa30BaHUIO HA TMPOTSDKCHWHM BCEW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYACTHIO B PEIICHUU IPAKTUUECKUX 3a]1a4 MaTeMaTUYECKOW HAIPABICHHOCTH;

7) 3koI0rHYecKOe BOCIIUTAHHE:

c(OPMHUPOBAHHOCTh  JKOJIOTMYECKOW  KYJIbTYpbl, TIOHUMAHUE BIIUSHHUS
COLMAJIbHO-D)KOHOMUYECKHUX IPOIIECCOB HAa COCTOSIHUE MPUPOJHON M COLMAIBHON
Cpelnbl, 0CO3HAHUE TIO0ATHHOTO XapaKTepa KOJIOTHUESCKUX MPOOIeM, OpUEHTAITUS
Ha TMPUMEHEHUE MATEMATHUYECKUX 3HAHUW JJis pelIeHUs] 3aJad B 00JIacTH
OKpYXKAIOLIEH Cpelbl, IUIAHUPOBAHUE IMIOCTYIIKOB W OLICHKA HUX BO3MOXHBIX
MOCJHEACTBUN JJIs1 OKPYKAIOLIEH CPE/IbI;

8) HeHHOCTH HAYYHOT0 O3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIIECTBEHHON MPAKTUKHU, IOHUMaHUE MaTEMAaTUIECKOMN
HAyKHU Kak cepbl 4eTOBEYECKOM JIeITeIbHOCTH, STAMOB €€ Pa3BUTHUS U 3HAUUMOCTHU
JUISL pa3BUTHUS LMBWIM3ALIUK, OBJIAJICHUE SI3bIKOM MAaTEMAaTUKU U MaTeMaTHYECKON
KyJIbTYypOU KaK CPEJICTBOM IMO3HAHUS MUPA, TOTOBHOCTh OCYLIECTBIISITh IPOECKTHYIO
1 UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYAIBLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

Ilo3HaBaTe/ibHBIE YHHBEPCAJIbHBbIE YUeOHbIE IelCTBUSA

ba3oBble JJornyeckue 1eMcTBUA:

BBISIBJIATH M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKU MATEMATHYECKUX
OOBEKTOB, TIOHSATUM, OTHOIICHUH MEXKIYy MOHATUSAMH, (POPMYITUPOBATH
OTIpe/ICJICHUS TIOHATUM, YCTaHABIMBATh CYIIECTBEHHBIA MPU3HAK KJIacCU(UKAIIUU,
OCHOBAHUS JIJI1 000OIIECHHS U CPAaBHECHHS, KpUTESPUH TTPOBOAMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHpPOBATH M  IPeOoOpPa3OBBIBATH  CYXKICHUS:
yTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, CIMHUYHBIC, YACTHBIC U OOIIKE, YCIOBHBIC;

BBISIBJISITh MATEMATHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOMIOJCHUSX W YTBEPKICHUSIX, MpeajiaraTb KPUTEPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTENW W NPOTUBOPEY U,

JieJaTh BBIBOABI C HCIOJb30BAHHEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHJIYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKJIIOUEHUH 110 aHAJIOTUH;

MIPOBOJAUTH CAMOCTOSITEILHO JJOKA3aTEIhCTBA MAaTEMAaTHUECKUX YTBEPKICHUIN
(TIpsiMbIe U OT IPOTUBHOTO), BHICTPAUBATh ApPTyMEHTAIIHNIO, IPUBOIUTH TIPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BHIBOJIBI;

BBIOMpATh CTMOCOO pemieHus Yy4eOHOW 3a7aun  (CpaBHMBATh HECKOJIBKO
BapUAHTOB PEIICHUs], BLIOMPATh HaOOJIee MOAXOAAIINNA ¢ YIETOM CaMOCTOSITEILHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBarejibCKue AeiiCTBUA:



WCITOJIb30BaTh BOIMPOCHI KaK HCCIEAOBATEILCKUI WHCTPYMEHT TO3HAHUA,
dbopMynupoBaTh  BONPOCHl,  (UKCHPYIOUIME  MPOTUBOpEuUHe,  MHpodsieMy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOe, (OPMHUPOBATH TUIIOTE3Y, APryMEHTHUPOBATH
CBOIO MO3ULIUI0, MHCHHUE;

MPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEAOBAHHE
110 YCTAHOBJICHUIO OCOOEHHOCTEN MaTeMaTHUeCKOro 00bEeKTa, SBJICHHUS, ITpoliecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEXIY 00bEKTaMU, SIBJICHUSIMU, TIPOIIECCAMU;

CaMOCTOATEIFHO (OPMYITHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaM
NPOBEIEHHOTO  HAOJMIOJIEHUs, HUCCIIEIOBAaHUS, OIIEHUBaTh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IICHHUIA;

MIPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIPOIEcCca, a TakKe BBIABUTATH
MIPEAMOIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora c nundgopmanueii:

BBISIBIIATH Je(UIIUTH UHPOPMALIMU, TAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U JJI PEIICHUS 3a]1a4H;

BBIOMpATh UH(POPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIOB, aHAIIU3UPOBATD,
CHUCTEMaTHU3UPOBATh M HHTEPIIPETUPOBATH MH(DOPMAITHIO PA3TUIHBIX BUIAOB U (HOpPM
MIPEICTABIICHHUS;

CTPYKTYpPUpPOBaTh MH(POPMALIUIO, MPEJCTABIATh €€ B Pa3IMUHBIX (PopMmax,
WUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATh HaAEKHOCTD uHbOopMaIuu 1o CaMOCTOSITEIBHO
c(hOpMYTUPOBAHHBIM KPUTCPHUSIM.

KoMMyHHUKATHBHBIE YHHMBEPCAJIbHbIE YUeOHbIEe JeiicTBHS

Oo01enue:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYKICHUSI B COOTBETCTBUU C YCIOBUSIMU U
IEJSIMH OOIICHUS, SICHO, TOUHO, TPAMOTHO BBIPAKATh CBOIO TOUKY 3PEHHS B YCTHBIX
U TNHUCbMEHHBIX TEKCTaxX, JaBaTh IOSICHEHUS II0 XOJy PEeIICHUs 3aJlauu,
KOMMEHTHUPOBATH MOJTYyUYCHHBIN pe3yJIbTarT;

B X0Jie OOCYXXJICHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYX IaeMOW TEMBHI,
npoOJieMbl, pelIaeMoi 3ajadyu, BBICKA3bIBaTh WJEH, HAIlCJIEHHbIE Ha TIOUCK
pELIEHUsI, COIMOCTABJISITh CBOU CYXKIEHUS C CYXKICHUSMHU JAPYTMX YYaCTHHKOB
nuanora, oOHapy>KUBaTh Pa3jM4Me M CXOJCTBO TMO3UIIUNA, B KOPPEKTHOU (opme
dbopMyIUpOBaThH Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

MPEACTABIATh PE3YIbTAThl PEIISHUs 3a/aud, YKCIIEPUMEHTA, UCCIICIOBAHMUS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS € Y4€TOM 3ajad
MIPE3EHTAIUUA U OCOOEHHOCTEH ayUTOPHH.

PeryasiTuBHbIE yHHBepcaibHbIe y4eOHbIe 1eiCTBUSA
Camoopranmuzanms:



COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/1aui, BRIOUPATh CIIOCOO PEIIeHUs C
y4€TOM MMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BApUAHTHI pELICHUH ¢ Y4ETOM HOBOM MH(OpMAIUK.

CaMOKOHTPOJIb, S)MOIHOHAIbHBIH HHTE/IEKT:

BIAJE€Th  HABBIKAMHM  TO3HABATENbHON  pedieKkcud Kak  OCO3HaHUS
COBEpILIAEMbIX JECUCTBUN M MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIIAJIETh
crocodbamMu CaMOIPOBEPKH, CAMOKOHTPOJISL MpoIecca U pe3yibTaTa pelieHus
MaTEMaTUYECKON 3aJauH;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH IIPHU PELICHUU 3a/1auH,
BHOCUTBH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENbCTB, JaHHBIX,
HaWJEHHBIX OMMUOOK, BEIIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa I[N U YCIOBUSM, OOBSCHATh TPUUUHBI
JOCTUKEHUS WIM HEJOCTHKEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOJUTh OIIUOKY,
JlaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAsl 1eATEIBHOCTD:

MOHMUMATh M KCIOJL30BaTh MPEUMYIIECTBA KOMAaHAHOW W WHAMBUIYaJTbHON
paboThl TpU pelICHHH Y4eOHBIX 3ajay, MPUHUMATH I€Jdbh COBMECTHOM
NEATEIbHOCTH, UIAHUPOBATh OPraHU3alMI0 COBMECTHOM pabOThl, paclpenessiTh
BU/JIBI pabOT, IOTOBApUBATHCS, 00CYXKIATh MPOIIECC U Pe3yJbTaT paboThl, 00001IaTH
MHEHUSI HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TpynmnoBbIX (opmax padoThl (00CYykJeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOJHIThH CBOIO YacCTh pabOThI U KOOPJIUHUPOBATH
CBOM JICUCTBUS C IPYTHUMH YJICHAMU KOMaH/IbI, OIEHUBATh KA4€CTBO CBOETO BKJIAJa
B OOmUHA TPOAYKT TIO KpUTEpHUsIM, CHOPMYIUPOBAHHBIM  YYaCTHUKAMU
B3aUMOJICHCTBHA.

HHPEAMETHBIE PE3YJIbTATBI

K xoniy 10 kiacca oOyyaromuiicss Hay4YnuTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSTHUSMH CTEPEOMETPUU TIPHU
pEIIeHUH 331249 U TPOBEJICHUH MaTEeMAaTHUYECKUX PACCYKICHU;

e TPUMCHATH aKCHOMBI CTEPCOMETPUHU M CIEJACTBUS W3 HUX TPH PEIICHUU
reOMETPUUYECKUX 3a/1a4;

e KJIACCH(HUIIMPOBATh B3aUMHOE PACITOJIOKCHHUE TMPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEN B POCTPAHCTRE;

e CBOOOJHO OMNEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIAaMH B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
TUTOCKOCTBIO;

e CBOOOJHO ONEPUPOBATH MOHSATUSIMH, CBI3aHHBIMHU C MHOTOTPAaHHUKAMU;



e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHJBI MHOTOTPAHHHKOB (IIPU3Ma,
nupamMua, NpsSMOYTOJIbHBINA Mapaienenunen, Kyo);

e KJIACCH(PUIIMPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBAHHWS IS
KJTaCCU(UKAIIAH;

e CBOOOJHO OINEPUPOBATH TMOHSATHUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOIPaHHUKOB TIOCKOCTBIO;

e BBINOJHATH napajieibHOe, LEHTPAIbHOE u OpPTOTrOHAIBHOE
MIPOCKTUPOBaHKE (HUTYP HA TUIOCKOCTD, BHIMTOIHATH H300paxeHus: Puryp Ha
IUIOCKOCTH;

e CTPOUTH CEUYECHHS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBIMOIHATH
(BBIHOCHBIE) TIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (pUTyp:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUMCISITH IUIONIAAM  TOBEPXHOCTEH  MHOTOTPaHHUKOB  (IIpU3Ma,
MMpaMKJia), FTEOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYIL;

e CBOOOJHO ONEPUPOBATH MOHATUSIMU: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCbh 1 TUIOCKOCTbh CUMMETPHUH, IIEHTP, OCh U IJIOCKOCTh CAMMETPHUH (QUTYPHI;

e CBOOOJIHO OIEpPUPOBATH MOHSITUSMH, COOTBETCTBYIOIIMMHU BEKTOpaM H
KOOpJIMHATaM B IMPOCTPAHCTBE;

e BBINIOJIHATH ICUCTBUS HAJl BEKTOPAMU;

e pelmarh 3aJayd Ha JOKAa3aTEIbCTBO MATEMaTUYECKUX OTHOIIEHUH U
HAXO0XKJIEHNE TEOMETPUUYECKUX BEJIMYMH, TPUMEHSIS U3BECTHBIE METOIbI TIPU
pelICHUH MaTEeMAaTHUYECKUX 3a7ad TMOBBIIIEHHOTO M BBICOKOTO YPOBHS
CJIOHOCTH;

e TMPUMEHATH MPOCTEUIINE MPOrpaMMHBIE CPEIACTBA U  DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4;

e WU3BJIEKaTh, MPeOoOpPa3OBBHIBATH M HWHTEPIPETUPOBATH HWHOOPMAIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, MPEJCTABICHHYIO Ha
yepTexax U pUCYHKaxX;

e TMPUMEHATH TIOJYYCHHBIC 3HAHWUS Ha TMPaAKTUKE: CpaBHUBATh U
aHAM3UPOBATh PEATLHBIC CUTYaIlMH, MPUMEHSTh MU3YYCHHBIC MOHSATHUS B
mpolecce IMOMCKA  PEeIIeHHWs  MaTeMaTH4ecKu  ChOpMYITUPOBAHHON
npoOJieMbl, MOACIUPOBATh pPEATbHBIC CHUTYallMM Ha S3bIKE T€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJEIN C HCIOJb30BAHUEM T'€OMETPUUYECKUX
MOHATUN M TEOpeM, ammapara aiareOpbl, periaTh MPaKTHYECKHe 3a/layw,
CBSI3aHHbBIC C HAX0XKJICHUEM F€OMETPUUYECKUX BEIUYHH;

e WMETh MPEJCTABICHUS OO0 OCHOBHBIX JTallax Pa3BUTHUS TCOMETPHUM Kak
COCTaBHOM 4yacTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTHH.

K kxoniy 11 kiaacca oOydarommiicss Hay4YnuTCS:



CBOOOJTHO OMEPUPOBATH TMOHSATHUSMH, CBSI3aHHBIMU C IMUIMHIPUYECKOM,
KOHUYECKOM U c(epruyeckod MOBEPXHOCTAMH, OOBSICHATH CIIOCOOBI
MOJTyYCHUS;

OMEepUPOBATh MOHATUAMHU, CBSI3aHHBIMH C TEJIAMH BpALCHUS: IIMJIMHIPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAp, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYCHUS TEJ BpaICHHUS,;

KJIaCCU(UIIMPOBATH B3AMMHOE PACTIONOKEHHE C(HEPhI U MIIOCKOCTH;
BBIYHCIIATh BEJIMYMUHBI HJIEMEHTOB MHOTOTPAHHUKOB M TeJl BpalleHUS,
O0OBEMBI U MIOMIAJU TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHMUS,
FEOMETPUYECKUX TEJ C IPUMEHEHHEM (HOPMYIT;

CBOOOJIHO OIEpUPOBATH MOHITUSMH, CBA3aHHBIMU C KOMOWHALMSMU TEIN
BpaIllCHUsI 1 MHOTOTPaHHUKOB: MHOTOTPAaHHMK, BIHCAHHBIN B chepy u
OmMCaHHbIA OKOJI0 cdepsl, chepa, BOUCAHHAS] B MHOTOIPAHHUK WJIA TEJIO
BpaICHUS;

BBIYHCIIATh COOTHOIICHHSI MEXAY IUIOIIAIIMHU TTOBEPXHOCTEN U 00bEMaMu
ITOTO0OHBIX TEN;

n3o0paxaTh u3y4yaeMble (UTYpPHI, BBITOJHATH (BBIHOCHBIE) ILJIOCKUE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP: BHUIl CBEpXY, COOKY,
CHU3Y, CTPOUTh CEUEHUS TEJl BPAILICHHUS;

U3BJICKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATh HHGPOPMAIHIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QUrypax, TMpeACTABICHHYIO Ha
yepTexax U pUCYHKaxX;

CBOOOJTHO ONIEPUPOBATH MOHITHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH ONIEPAllMU HAJl BEKTOPaMHU;

3a]1aBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT;
peliaTh TeOMETPUUECKUE 3a/1a41 Ha BBIYUCIICHUE YTJI0B MEXAY MPSIMBIMU U
MJIOCKOCTSIMH, BEIYMCIIEHUE PACCTOSIHUM OT TOYKH JI0 INIOCKOCTH, B LIETIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METO/1a MPU PEUICHUU;
CBOOOJIHO ONEpPUPOBATh TOHSATUSIMHU, CBS3aHHBIMU C JBWIXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOTHATh HM300pKEHUST MHOTOTPAHHUKOB U TeJl BpAIllCHUS TMpHU
MapajuieIbHOM  MEPEHOCE, LEHTPAJIbHOM CUMMETPHUM, 3€pKaAIbHOMU
CUMMETPHH, TIPH TTOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus MOA00HS;
CTPOUTH CEYEHUS] MHOTOTPAHHHUKOB M TE€J BPAILECHUS: CEUCHHS LWIMH]pA
(mapaJuienbHO U NEPIEHIUKYISIPHO OCH), CEUYEHUS KOHYca (MapaiieIbHbIe
OCHOBAHMIO M MPOXOISLIUE Yepe3 BEPILINHY), CEUECHUS 1I1apa;
UCIIOJIb30BaTh METOJbl TMOCTPOEHUSI CEUECHMI: METOJ CJEJ0B, METO]
BHYTPEHHETO IPOEKTUPOBAHHUS, METO/ IEPEHOCA CEKYIEH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKICHUS;

MPUMEHATh TeOMEeTpUueckre (aKThl IJI PEIICHHS] CTEPEOMETPUICCKUX
3a/1a4, MPENoJIaralolMX HECKOJIbKO IIIaroB pEeUIeHUsl, €CIU YCJIOBUS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM dopme;

pemaTth 3aJaud Ha JI0Ka3aTelIbCTBO MATEMAaTUYECKUX OTHOIICHUH U
HAXOXXJIEHUE T€OMETPUUECKUX BEIIMYNH;

MPUMEHSITh MPOTPAMMHBIE CPEJCTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CUCTEMBI [IPU PEIICHUU CTEPEOMETPUUYECKUX 3a/1ay;

MPUMEHSTH MOJTYyYEHHBIE 3HAaHUS Ha MPAKTUKE: CPAaBHUBATh, AHATTU3UPOBATH
U OIICHUBATh pEaJbHbIC CHUTYyallMH, MPUMEHSTh H3yUYCHHbIC MOHSTHS,
TEOpPEMBI, CBOMCTBA B MpOLIECCE TMOWCKAa pEIICHUsS MaTeMaTUYeCKH
chopMyJIHMPOBAHHON MPOOJIEMBbI, MOACIUPOBATh PEAIbHBIC CUTyallUH Ha
S3bIKE TEOMETPUH, UCCIIEIOBATh MOCTPOCHHBIC MOJIENIU C UCIIOIb30BaHUEM
r€OMETPUYECKUX TMOHSATUH U TeopeM, arrmapaTta aireOpbl, peniaTh
MPAaKTUYECKUE 3a7auM, CBSI3aHHBIE C HAXOXKIECHUEM TIE€OMETPUUYECKHUX
BEJINYMH;

UMETh TPEACTaBICHUS 00 OCHOBHBIX JdTanax Pa3BUTHS T€OMETPUHU Kak
COCTaBHOM 4acTu (pyH/1aMeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
Kosnn4yecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
n/n NPOrpamMMblI Bcero Komrpoaubie | - IpaxTiieckue o0pa3oBaTejIbHbIE
padoThbI padoThbI pecypest
1 BBenenue B ctepeoMeTpuio 23 1
5 B3aumHoe pacnoniokeHue npsiMbIX B 6 1
MIPOCTPAHCTBE
3 [TapanmnensHOCTh MPSAMBIX U IIOCKOCTEH B 3
IIPOCTPAHCTBE
4 [eprieHAUKYIAPHOCTH TPSMBIX U o5
IUIOCKOCTEH B MPOCTPAHCTBE
Vil 1 paccTosHUS 16 1
MHororpaHHUKN 7 1
BexTopsl B npocTpaHcTBE 12
8 HOBTOPGHI/IG, 000011IeHNE U CUCTEMATHU3AI U 5 p
3HAHUH
OBILIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 6 0




11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbIie
Ne o/m P Kontpoabsnsie | Ilpakrndeckue (mupp )
NMPOrpamMMbI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
1 AHanuThyeckas reoMeTpus 15 1
5 [ToBTOpEHHE, o606meHI/ie u 15 1
CUCTEeMAaTH3alMsl 3HAaHHHA
3 O0bEM MHOTOTpaHHHUKA 17 1
Tena BparieHus 24 1
5 [Tnomany moBepXHOCTH U O0BEMBI 9 1
KPYTJIBIX TEJ
6 JBrxeHus 5 1
7 [ToBTOpenue, 06061ICHNE U 17 5
CUCTeMAaTH3aIHsl 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 102 8 0




IMPOBEPSEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBbHOM TIPOI'PAMMOBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NPOBePsIeMOro .
o0pa3oBaTe/IbHON IPOrPaMMBbI CpeHero 0o1ero 00pasoBaHus
pe3yJbTaTa
7 I'eomerpust
7.1 OnepupoBaTh NOHATUSMU: TOUKA, [IPsIMasi, IJIOCKOCTh
79 [TpuMeHSTh aKCHOMBI CTEPEOMETPHUHU U CICICTBUS U3 HUX MPH PELICHUN
' reOMETPUYECKHX 33124
73 OnepupoBaTh HOHATHAMM: HAPALIEIBHOCTh U TNEPIEHIUKYISIPHOCTh
' HPSMBIX U IIJIOCKOCTEMN
74 KnaccugunupoBars B3auMHOE PACHOJIOKEHHE MPSMBIX U IUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh NOHATUSMU: IBYTPaHHbBIN yroJl, IpaHu JBYTPAHHOIO yrija,
7.5 peOpo ABYIpaHHOIO yIiia, JMHEWHBIH Yol JBYTPAHHOrO YIja, rpaaycHas
Mepa JBYTPaHHOIO yria
76 OnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BBITYKJIBIA M HEBBITYKIIBINA
' MHOT'OI'PAaHHHMK, 3JIEMEHTHI MHOTOTPAHHUKA, PaBUJIbHBIA MHOTOI'paHHUK
77 Pacnio3HaBaTh OCHOBHBIE BUbl MHOTOTPAHHUKOB (IHpaMuja, MpU3Ma,
' IPSMOYTOJIbHBIN Mapasienenunes, Kyo)
KnaccupunupoBarb  MHOTOIpaHHHMKHM, BbIOMpas  OCHOBAaHUS  JJIs
78 knaccupukanuy  (BBIMYKIBIE W HEBBINYKIBIE  MHOTOTPAaHHUKH,
' NpaBUIbHBIE MHOTOTPAHHUKH, TIPSIMBIE W  HAKJIOHHBIE IPHU3MBI,
napaJuIeNIenuIe/1bl)
79 OnepupoBaTb HOHATHAMHU: CeKymast IJIOCKOCT, ceueHue
' MHOTOTPaHHHKOB
710 OOBACHATH MPUHLIUIIBI TOCTPOSHUS CEUEHUI MHOTOTPAHHUKOB, UCIIOIb3Ys
' METOJI CIIeJIOB
Ctpoutpb ceyeHHs] MHOTOTPAHHMKOB METOJOM CJIE/IOB, BBIIOJIHATH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (pUTyp:
BU/J| CBEPXY, COOKY, CHU3Y
Pematp 3a1aun Ha HaxOXKJAEHHE FEOMETPUUECKUX BEIMYUH MO oOpasiam
WIA aJropuTMaM, MPHUMEHSS W3BECTHbIE AHAIMTHYECKUE METOAbI NpHU
7.12 peLICHUH CTAaHJApTHBIX MaTeMaTHYeCKHUX 337ady Ha BBIYHMCICHHE
pacCTOSHUN MEXIy BYMsI TOUKaMH, OT TOYKU IO NMPSIMOH, OT TOUKUIO
IJIOCKOCTH, MEXAY CKPEUIUBAIOLIIMUCS MPSMBbIMU
Pemate 331241 Ha HAXOXKIEHUE TEOMETPUUECKUX BEITMUMH 110 00pasiam
7.13 WIA alrOpUTMaM, NPUMEHsISI M3BECTHBIE AHAIUTHYECKUE METOMABI TPH

pCeICHUN CTAHAAPTHBIX MATCMATUUYCCKHX 3aJa4 Ha BBIYHUCJICHHUC YIJIOB




MEXKIy CKPCLIMBAIOLIIUMUCA MPSAMBIMU, MEXAY IPSIMOU M IJIOCKOCTBIO,
MEXAY IUIOCKOCTSAMH, JBYTPAHHBIX YIJIOB

Bbruucnare 00bEMBI M IUIOIIAJM  IOBEPXHOCTEH MHOIOIpaHHHUKOB
(mpu3ma, mupamua) ¢ IpUMEHEHHEM (HOpMyJ, BEIYUCISATH COOTHOIICHUS

714 MEXy IUIOIIASIMU IIOBEPXHOCTEH, o0bEMaMu 0I00HBIX
MHOTOTPaHHUKOB
715 OmnepupoBaTh MOHATHSAMH: CUMMETPHS B MPOCTPAHCTBE, LEHTP, OCh U
' IUIOCKOCTh CUMMETPHUH, LIEHTP, OCh U IIIOCKOCTh CUMMETPUHU (UTYpBI
W3BnekaTh, IpeoOpa3oBbIBaTh W HHTEPNPETUPOBATH HH(OpMAIMIO O
7.16 MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (HUrypax, NPEACTaBICHHYIO Ha
yepTeKax U pUCyHKax
[IpumensTh reoMeTpudeckre (axKThl IS PEIICHUS CTEPEOMETPHUECKHX
7.17 3aja4, MpeanoararilMX HECKOJIbKO 1IaroB pPelIeHMs, €ClId YCIOBUS
MIPUMEHEHHS 33J]aHbl B IBHOH (popme
718 [IpumensaTs mpocTEHIMEe IPOrpaMMHBIE  CPEICTBA M AJIEKTPOHHO-
' KOMMYHHUKAI[MOHHBIE CUCTEMBI IIPU PEIIEHUU CTEPEOMETPUUYECKHX 3a7a4
719 [IpuBoaUTH MpUMEpHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U
' KHU3HH, PACIIO3HABATH MPOSIBIIEHIE 3aKOHOB TEOMETPUH B HCKYCCTBE
[TpuMeHsATh MOTyYeHHBIC 3HAHUS Ha MPAKTHKE: aHATM3UPOBATh peallbHbIC
CUTYalluy ¥ IPUMEHSITh U3yYEHHBIC TOHATHUS B IPOIIECCE MOUCKA PEIICHUS
MaTeMaTH4eCKd  CHOPMYIMPOBAHHOW  TPOOJIEMBI,  MOJEIHPOBATH
7.20 peayibHble CUTYyallud Ha S3bIKE T'€OMETPUHU, UCCIEN0BAaTh MOCTPOCHHBIE
MOJIEININ C HCTIOJIb30BAHUEM I'€OMETPHUYECKUX OHSATHH U TEOpEM, armapara
anreOpbl, pemaTh MpPaKTHYECKUE 3a7ayd, CBSI3aHHBbIE C HaXOXKACHUEM
reOMETPHUECKUX BEJIMUNH
11 KJIACC
Kon .
IIpoBepsiemble nNpeAMeTHBIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NpoBEPsSIeMOro .
o0pa3oBaTe/IbHOM NPOrPaMMbI CPeHero 001ero o0pa3oBaHust
pe3yJbTara
6 ['eomeTpust
OnepupoBaTh MOHATUSMU: IUIUHIPUYECKasl TOBEPXHOCTh, 00Opasyromiye
6.1 IWIMHAPUYECKOW TIOBEPXHOCTH, IHMJIMHIP, KOHUYECKash IMOBEPXHOCTH,
' oOpa3yromue KOHHUYECKOW  MOBEPXHOCTH, KOHYC, cdepuyeckas
MIOBEPXHOCTh
6.2 PacrniozHaBath Tena BpauieHus (HMIMHIP, KOHYC, cdepa U 1map)
6.3 OOBSACHATH CLIOCOOBI TOTYYCHHUS T BPAILICHUS
6.4 KnaccuduimpoBaTs B3auMHOE pacroiokeHne chepbl U MIOCKOCTH




6.5

OnepupoBaTh MOHATHSIMH: LIAPOBOM CErMEHT, OCHOBAHHE CETMEHTAa,
BBICOTA CETMEHTa, LIApOBOIl CJIOW, OCHOBAHUE IIAPOBOTO CIIOSI, BHICOTA
IapOBOTO CJI0SI, IIAPOBOM CEKTOP

6.6

Bbruncnare  00bEMBI M IUIOIIAAM  TIOBEPXHOCTEM TNl  BpallleHus,
TEOMETPHUYECKUX TEJl C MPUMEHEHHEM (PopMyIT

6.7

OmnepupoBarh TOHSATHSAMU: MHOTOTPAHHUK, BIMCAHHBIA B cdepy u
OIMCaHHBIN OKOJIO cdepsl, cdhepa, BMcaHHAsE B MHOTOTPAHHUK WM TEJO
BpalllCHUS

6.8

BBIYHCISATE COOTHOIICHUS MEXK/TY TUIOIIAIMHU ITOBEPXHOCTEH U 00bEMaMu
OIOOHBIX TE

6.9

N3o06paxaTts u3yyaemble GUTYPBI OT PYKH M C IMPUMEHEHUEM MPOCTHIX
YepTEKHBIX HHCTPYMEHTOB

6.10

BbInonHATE (BBIHOCHBIE) IUIOCKHE YEPTEXKH W3 PUCYHKOB IPOCTHIX
00BEMHBIX QUIyp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTHb CEUEHUsS Tell
BpalleHUs

6.11

W3Bnekarb, WHTEPHIPETHPOBATH M MPEOOPa3oBbIBATH WHGOPMAIUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTypax, MpeACTaBICHHYI0 Ha
YepTeKax U pUCYHKaX

6.12

HpI/IMeHHTB reOMCTPHUUICCKUC (1)8.KTLI U pCIICHUS CTCPCOMCTPUYCCKUX
3aa4, NpeArojararommux HECKOJIbKO MIaroB pCHICHUA, C€CJIIN YCJIIOBHUA
NPUMCHCHUS 3aJIaHbI B SIBHOH (bopMe

6.13

OnepupoBath MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BeImonHATh NEHCTBUSL CIIOKEHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB U
YMHOXEHHSI BEKTOpa Ha YHCIIO, OOBSICHATH, KAKMMH CBOWCTBAMHU OHH
00J1amaroT

6.15

HpI/IMeHHTB MpaBHJIO MMapaJljieJICnrIieAa IPU CJIIOKCHUHN BEKTOPOB

6.16

OHepI/IpOBaTI) MOHATHUAMUA: JCKAPTOBbBI KOOPAWHATHEI B IIPOCTPAHCTBE,
BCKTOP, MOAYJIb BCEKTOpPA, PAaBCHCTBO BCKTOPOB, KOOPAWHATHI BCKTOPA,
yroua MCXKIY  BCKTOpPaMW, CKaJIIpHOC MMPOU3BCACHUC BCKTOPOB,
KOJUIMHCAPHBbIC U KOMIIJIAHAPHBIC BEKTOPLI

6.17

Haxomuth cymMMy BEKTOpPOB M INPOU3BEACHHE BEKTOpa Ha YHMCIO, Yrol
MEX/y BEKTOPAMH, CKAJIIPHOE MPOU3BEACHUE, PACKIIAABIBATh BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3a,ZIaBaTB IIJIIOCKOCTH YPABHCHUEM B )IeKapTOBOfI CUCTEME KOOpAWHAT

6.19

Pemate HpOCTCfIH.IPIC FCOMCTPHUYCCKUC 3a/Ja4 HA MPUMCHCHUC BEKTOPHO-
KOOPAWHATHOI'O METO1a

6.20

Pemrate 3aa4u Ha JA0Ka3aTCiIbCTBO MAaTEMAaTHYCCKHX OTHONICHUH H
HaXOXJICHUC TCOMETPUUYCCKUX BCIUYUH I10 o6pa3uaM HIIN aJIrOpUTMaM,
IIPpUMCHSA HN3BCCTHBIC METOJABI npu peuICHUH CTaHAapTHBIX
MaAaTEMATHYCCKHUX 3a1a4




6.21

IIpumensaTs mpocTediye IPOrpaMMHBIE  CPEICTBA M AJIEKTPOHHO-
KOMMYHMKAI[UOHHBIE CUCTEMBI IIPH PEIICHUN CTEPEOMETPUUECKUX 3a1ad

6.22

[IpuBOIUTE MpUMEpPbl MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B MpUpOAE U
YKU3HH, PACIIO3HABATH MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[IpuMeHATh NOJIy4eHHBIEC 3HAHUS HA MPAKTUKE: aHAIIU3UPOBATh PEAJIbHbBIE
CUTYallUU U IPUMEHATH U3yYEHHBIE ITIOHATHS B IIPOLIECCE IIOUCKA PEILIEHUS
MaTeMaTH4ecku  cHopMynHpoBaHHOW  MPOOIEMBI,  MOJEIHPOBATH
pealbHbIE CUTYallMM Ha SI3bIKE T'€OMETPHUM, HUCCIENOBATh MOCTPOCHHBIE
MOJIEJIU C UCIIOJIBb30BAHUEM F€OMETPUUYECKUX IMOHATUI U TEOPEM, allrapara
anreOpsl, pemarh MPAKTHYECKUE 3a7ayud, CBS3aHHBIE C HAXOXKICHHEM
reOMETPUYECKUX BEIIMYNH




HHPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIeMEHT COIEPIKAHUS

7

I'eomerpus

7.1

OCHOBHBIC TTOHATHS CTCPECOMECTPHUHU. Tqua, npsAMasd, IJIOCKOCTb, IIPOCTPAHCTBO.
IToHsTHE 00 AKCHOMATHYSCKOM IMOCTPOCHUHU CTEPCOMETPUHN: AKCUOMBI CTEPEOMETPHUU
H CICIACTBUA U3 HUX

7.2

B3aumHOoe  pacnosokeHue HpsAMBIX B IPOCTPAHCTBE:  IE€pECEKaroLIUecs,
napajuiefibHble M CKpeuuBarouuecss mnpsamble. [lapamienbHocTh NPSAMBIX U
IUIOCKOCTE B IPOCTPAHCTBE: MapaiielbHble MpsSMble B  IPOCTPAHCTBE,
NapajuieTbHOCTh TPEX NPSMBIX, MapAICNbHOCTh MPSMOM U IJIOCKOCTH. YTJIBIC
COHaIIpaBJICHHbIMHU CTOpPOHAaMHu, yYroJia MCXKAY HOpAMbBIMUA B MMPOCTPaHCTBC.
[TapannenbHOCTh MIOCKOCTEN: MapajlieNIbHbIE MJIOCKOCTH, CBOMCTBA IMapalIeIbHbBIX
iockocteit. [IpocTeiinme mpocTpaHcTBeHHBIC (PUTYPHI Ha TUIOCKOCTH: TETPadIp, Kyo,
napajuieJenune 1, IOCTPOSHUE CeYeHU I

7.3

IlepneHquKyISIpHOCTE NOPSIMOM M INIOCKOCTH: IIEPIICHIUKYJISIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSMBIE NTAPAILICIbHbIE U NEPIECHAUKYIISPHBIE K INIOCKOCTH, IIPU3HAK
NEPIEHAUKYIIIPHOCTH MIPSMOM U IIJIOCKOCTH, TEOPEMA O MPSAMOMN MEPIIECHIUKYIISIPHOU
IIJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIOJI MEXAY IIPSIMOM U IJIOCKOCTBIO, ABYTPaHHBIN
YTOJ1, JIMHEHHBIN yroJl IBYTPAHHOIO yria. [lepnenauKynsap 1 HakJIIOHHBIE: paCCTOSHUE
OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSIMOM J10 TUNIOCKOCTH, POEKIMs (GUTYpBI HA
IIJIOCKOCTB. [IepnenAuKyIApHOCTD INIOCKOCTEN: IPU3HAK MEPIICHIUKYIAPHOCTH ABYX
mrockocrei. Teopema 0 TpEX NMeprneHIuKyIsIpax

74

[ToHsiTie MHOrOrpaHHHMKAa, OCHOBHBIE 3JEMEHTHl MHOTIOIPAaHHUKA, BBIMYKJIbIE U
HEBBINYKJIbIE MHOTOIDAaHHUKH, pa3BEPTKa MHororpaHHuka. llpusma: n-yrosnbHas
npu3Ma, TpaHU U OCHOBAHMs NMPHU3MBbI, NpsMas U HAKJIOHHAas MPHU3MbI, OOKOBas U
II0JIHAs TIOBEPXHOCTh Npu3Mbl. [lapannenenunesn, IpsIMOYTOJIbHBIN Napaljieenune
u ero coiictea. [Iupamuzaa: N-yronbHas nUpaMua, FpaHd U OCHOBAaHUE MUPAMHUJBL,
OOKOBasi U TOJIHAS MOBEPXHOCTh MUPAMUJbI, IPAaBUIIbHAS M yCEUEHHAs MUpaMua.
OneMeHThl TOpu3Mbl U nupamuabl. [lpaBuibHbIE MHOTOTPAaHHUKHU: MOHSTHE
NPaBWJIBHOTO MHOTOTpaHHHMKA, NpaBUJIbHAs MpHU3Ma W IMpaBWIbHAs MNHUpPaMHA,
IpaBUIbHAs TPEyrojibHas MUpaMuja U MpaBUIbHBINA TeTpadip, Ky0. [lpencraBnenue
O MPaBUJIBHBIX MHOTIOTPAHHHUKAX: OKTa’Ap, JOAEKa’ap M ukocadapyrue CedeHus
IIPU3MBI U IMPAMHU/IBI

75

CI/IMMeTpI/Iﬂ B IIPOCTPAHCTBC: CUMMECTPUS OTHOCHUTCIIbHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
DJIeMEHTEI CUMMCETpPUU B nmupamMujaax, napamiCIcnmicaax, IMPpaBUJIBHBIX
MHOT'OI'paHHUKaX

7.6

Bbruncnenue »31eMEHTOB MHOTOTPaHHMKOB: pEOpa, AuaroHanu, yrisl. Ilmomans
OOKOBOI TOBEPXHOCTH U TIOJIHOW TOBEPXHOCTH MPSMON MPHU3MBI, IUIOUIA]b
OCHOBaHMH, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MPAMOM mpu3Msbl. [lnomans GokoBoOMH




MOBEPXHOCTH U TOBEPXHOCTH MPABUIBHOM NUpaMUIbl, TEOpeMa O IUIOIIan
yceuénHoii nupamuabl. [lonstue 06 06bpéme. OOBEM MUPaMUIbL, TPUIMBI

1.7

[TooOHbIe Tena B mpocTpancTBe. COOTHOMICHUS MKy TUIOMIAISIMHA TOBEPXHOCTEH,
00BpEMaMU TTOOOHBIX TEN

11 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

6

I'eomerpus

6.1

Hunuaapudeckast MOBEPXHOCTh, 00pa3yroIne HMIHMHIPUIECKON TOBEPXHOCTH, OCh
WIMHAPUYECKOW noBepXxHocTH. L{mnuHap: ocHOBaHUS M OOKOBas MOBEPXHOCTH,
oOpasyrouias ¥ oCh, IUI0IIAls OOKOBOI U MOIHOM OBEPXHOCTH

6.2

Konnueckasi moBepxHOCTb, OOpa3ylolMe KOHUYECKON IOBEPXHOCTH, OCh |
BEpIIMHA KOHMYECKOU MoBepXHOCTH. KOHyC: OCHOBaHUWE U BepIiMHA, 00pa3yronas
U OCb, ILTOIIA b OOKOBOI 1 MOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIoliye
U BBICOTA, OCHOBaHUs U OOKOBasi MIOBEPXHOCTh

6.3

Cdepa u map: uenTp, paguyc, IuaMmeTp, IIoImaab MoBepXHOCTH chepsl. B3aumuoe
pacnionoxeHue chepbl U INIOCKOCTH, KacaTellbHas TUIOCKOCTh K cdepe, MIomaib

cdepsl

6.4

I/I306pa>KeHHe TCJI BpalllCHUA Ha IIJIOCKOCTH. PaSBépTKa NUJIMHAPAa U KOHYCa

6.5

KoMOuHammu ten BpalieHuss U MHOTOTPAaHHUKOB. MHOTOrpaHHMK, OMMCAHHBIN
0KOJI0 cepsl, cepa, BIIUCAaHHAS B MHOTOI'PAaHHMK, WIIH TEJIO BPALLICHUS

6.6

[Tonsarue 06 oO6bEme. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 00 00BEME
NPsIMOYTOJIBHOTO Mapaijienenunena U crueActBus u3 He€. OO0bEM IMIMHIpA,
koHyca. O0BEM mapa u miomaab chepol

6.7

[Togo6uele Tema B mpocTpaHcTBe.  COOTHOLIEHHS  MEXKAY  IJIOMIAASIMU
MOBEpXHOCTEH, 00bEMaMHU MOT0OHBIX TEN

6.8

CeueHus OUJIMHApPAa (napannenLHo U NCPHCHAUKYIISIPHO OCI/I), CCUCHUSA KOHYCa
(napannenLHoe OCHOBAHHIO U MMPOXOAAIICC YCPE3 BepH_II/IHy'), CCUCHUS 1Iapa

6.9

Bekrop Ha miockocT M B mpocTpaHcTBe. CIOKEHHE U BBIYMTAHUE BEKTOPOB.
YMHOXkeHUEe BeKTopa Ha uucio. Pa3noxkeHrne BeKTopa mo TPEM HEKOMILIAHAPHBIM
BekTopaM. [IpaBuno mapamienenunena. Pemenue 3amad, CBSI3aHHBIX €
MPUMEHEHUEM MPABUJI ACHCTBUI C BEKTOpaMu

6.10

[IpsamoyronbHasgs cucTeMa KOOpPAMHAT B MpocTpaHcTBE. KoopawHaThl BEKTOpa.
[Ipocreitine 3amaun B KoOpAMHATaxXx. YTroll MEXIy BekTopamu. CkansipHoOe
MIPOU3BEJCHUE BEKTOPOB. BBIUMCIEHUE YIIIOB MEXKAY NPSIMBIMU U IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METO/] IPU PEIICHUH FT€OMETPUUYECKUX 3a]1a4




IHPOBEPAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUS OCHOBHOM OFPA3OBATEJLHOM
ITPOI'PAMMBI CPEJTHEI'O OBIIEI'O OBPA30OBAHUA

Kon IIpoBepsiemble TpeGOBaHNsI K PeAMETHBIM Pe3yJIbTaTaM OCBOCHHSA
MPoBePSIEMOro OCHOBHO# 00pa30BaTe/IbHON MPOrpaMMbl CpPeIHEro 0011ero
TpeOoBaHuUs o0pa3oBaHus

Bnagenne MeromaMm JOKa3aTeNbCTB, aITOPUTMaMU DPELIECHUS 3a]ad;
yMmeHue (GOpMyIHpOBaTH M ONEPUPOBATH TMOHATHAMHU: ONPEACICHHUE,
aKcuoma, TEOpeMa, CIIEJCTBUE, CBOMCTBO, IPU3HAK, 0Ka3aTEJIbCTBO,
paBHOCWIIbHBIE (POPMYIMPOBKH; IPUMEHATh UX; YMEHHE (POPMYIUPOBATH
00paTHOE U MPOTHUBOIOJIOKHOE YTBEPXKIECHUE, NMPUBOJUTH MPUMEPHI U
KOHTpPIIPUMEPHI, HUCIOJIb30BaTh METOJl MaTeMaTH4YeCKOM HWHIYKIIHH;
MPOBOAUTH  JOKA3aTeNbHbIE PpACCYKICHHS TMpU PpEUIeHUH 3ajad,
1 OLICHMBATh  JIOTMYECKYK) IPAaBUJIBHOCTb  PACCYKACHWH; yMEHHE
OIIEpUPOBATh MOHATUAMH: MHOYKECTBO, IOAMHOXECTBO, OIEpalUU Hal
MHO>KECTBaMHU; YMEHUE HCIIOJIb30BaThb TEOPETHUKO-MHOKECTBEHHbIN
anmnapar AJis ONMCAHUS PEANIbHBIX IIPOLIECCOB U SBJICHUHN U NPU PELICHUU
3aJa4, B TOM 4YHCIE€ U3 JPYrUX Y4eOHBIX IpPEJAMETOB; yMEHHE
OIIepUPOBAThH MOHATHAMU: Tpad, CBA3HBIN rpad, nepeBo, IUKI, Irpad Ha
IUIOCKOCTH; YMEHHME 3a7aBaThb W ONKUCHIBATh Trpadbl pa3IUYHBIMU

Croco0aMu; UCIOIb30BaTh Ipadbl IPU PEIICHUH 3314

YMeHue onepupoBaTh NOHATHUSAMU: HATYpaJIbHOE YHUCIIO, LIEJI0€ YHUCIIO,
CTENEHb C LIETBbIM MOKa3aTeseM, KOpeHb HaTypaJlbHOM CTENEeHH, CTETEHb
C palMOHAIBHBIM  IIOKAa3aTeJeM, CTENeHb C  JACWCTBUTEIbHBIM
mokaszaTeieM, JOrapugM 4Yucia, CHHYC, KOCHHYC U  TaHI€HC
MIPOU3BOJIBHOTO YHUCJIA, OCTATOK II0 MOJYJII, PallMOHAJIbHOE YHUCIIO,
UppalMOHAILHOE  YHUCJIO,  MHOXECTBa  HATypajbHBIX,  LEJBIX,
palMOHANbHBIX, JEHCTBUTEIBHBIX 4YMCEJ; YMEHHE MCIOJIb30BaTh
MPU3HAKK JIEIMMOCTH, HAaUMEHBIIUN OOIIMN AETUTENb M HauMEHbIIee
oOuiee KkpaTHOe, aropuT™ EBKina rpu pemieHuu 3a1ay; 3HakOMCTBO C
pPa3IMYHBIMM  TO3MIMOHHBIMU ~ CHCTEMaMH  CUUCIICHUS, YMEHHUE
BBINOJIHATh BBIYUCIICHHE 3HAYEHUH W TpeoOpa3oBaHUs BBIPAKEHHUNA €O
CTENeHsMH U JorapudmMamu, npeoOpa3oBaHUs IPOOHO-pAIIOHAIBHBIX
BBIpQKEHUI; yMEHHE ONEepUpOBaTh IMOHATUSMHU: IOCIEI0BATEIbHOCTD,
apudmernyeckas mporpeccusi, reoMeTpuieckas nporpeccus, 0eCKOHeUHO

yOBIBafoIasi  TreoOMETpHYeCcKass  MpPOTpeccus;  yMEHHEe  3a/aBaTb

MOCJIEZI0BATEIBHOCTH, B TOM YHCJIE C TOMOUIBIO PEKYPPEHTHBIX (HOpMYI;




YMEHHUE ONEepUPOBATh MOHATUAMM: KOMIUIEKCHOE YHUCIIO, CONPSKEHHbIE
KOMILIEKCHBIE YHMCIIa, MOJYJIb U apTyMEHT KOMILUIEKCHOTO Yucia, hopma
3alMCHU KOMIUIEKCHBIX 4Mce (FeOMETpUYECcKas, TPUTOHOMETPUYECKAs U
anreOpandeckas); yMeTb NPOU3BOAUTH apuU(pMETHUYECKHE ICHCTBUS C
KOMIUIEKCHBIMH ~ YHMCJIaMM; MPUBOAUTH IPUMEPHl  HCIIOJIB30BAHUS
KOMIUIEKCHBIX YHCEJI; OTMEePUPOBATh MOHATUSAMHU: MaTpuua 2x2 m 3X3,

OIIpCACIINTEIIb MAaTPULIEI, FeOMeTpI/I‘ICCKI/Iﬁ CMBEICIT OIIPEACITUTEIA

YMeHue onepupoBaTh IMOHATHUSAMHU: pallMOHAIbHBIE, MPPALMOHAJIBHBIE,
MoKa3aTeJabHbIe, CTENEHHbIE, JIorapu(pMUIecKne, TPUTOHOMETPHUECKUE
YpPaBHEHUsT W HEPABCHCTBA, MX CHUCTEMBl; YMEHHME OIIEPUPOBATH
MOHATUSAMH: TOXKJECTBO, TOXKIECTBEHHOE MpeoOpa3oBaHKE, ypaBHEHUE,
HEPABEHCTBO, CHCTEMAa YPAaBHEHUHW U HEPAaBEHCTB, PaBHOCWIbHOCTb
YPaBHEHUH, HEPAaBEHCTB M CHUCTEM; YMEHHUE peularb YypaBHEHMS,
HEPABEHCTBA M CHUCTEMBI C IIOMOIIBI PA3JIMYHBIX IPHUEMOB; PEIIATH
YpaBHEHUS, HEPABCHCTBA M CHUCTEMBI C I[apaMeTpoOM; NPHUMEHSATh
YpaBHEHUS, HEPABCHCTBA, UX CHUCTEMBI I PELICHUS MAaTeMaTUYECKUX

3a/la4 1 3a1a4 U3 pa3JIn4HbIX obnacreit HAayKHU U peaanoﬁ KHU3HHU

YMeHne omnepupoBaTh MOHATUSAMHU: (GYHKIUS, YETHOCTh (HYHKIHUH,
NEPUOJUYHOCTh (DYHKIIMH, OIPAaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTh
(GyHKINH, 3KCTpeMyM (PYHKIMH, HauOoJIblIee U HauMEHbIIee 3HAUYCHUS
(YHKIIMU Ha IPOMEXYTKE, HEPpephIBHASI (PYHKIIHS, aCUMIITOTHI rpaduka
(GyHKIMY, TIepBasi ¥ BTOpasi MPOU3BOAHAS (DYHKLIMHU, T€OMETPUUECKHUI U
¢u3nyeckuif CMBICI TPOM3BOJIHOW, NepBOOOpa3Has, ONpeAeIEHHbIH
UHTErpaj; yMEHUHE HaXOAMThb aCUMITOTHI Tpaduka (PYHKIMH; yMEHHE
BBIUUCISATh MPOU3BOAHBIE CYMMBI, IPOU3BEAEHHUS, YAaCTHOTO H
KOMITO3UIIMU (YHKIIMM, HaXOJUTh YpaBHEHHE KacaTelbHOW K rpauky
(GyHKIMU; YMEHHE HaXOAUTh NPOU3BOIHBIE AIIEMEHTAPHBIX (YHKIMMH;
YMEHHUE HCIIOJIb30BaTh IPOU3BOAHYIO JUISL MCCIIENOBaHUS (YHKUHUH,
HaxXOJUTh HAWOOJIbIINE U HAaWMEHbIIME 3HaueHus (YHKIUH; CTPOHUTH
rpad¥K MHOTOYJIEHOB C HCIIOJIb30BAHMEM alllapaTa MaTeMaTH4ecKoro
aHaJM3a; IPUMEHATh NPOU3BOJAHYIO MJI HAXOXKICHUS HaWIydIlero
pelleHrs B NPUKIAAHBIX, B TOM YHUCJIE COLMAIbHO-D)KOHOMHUUYECKUX WU
(bU3MYeCcKUX 3a/1a4ax; HaXOIUTh IO U 00BEMBI PUTYP C TTOMOIIBIO
WHTErpaia; MpuBOAUTH MPUMEPbl MAaTEMATUYECKOTO MOJEIUPOBAHUS C

NOMOIIBIO T hepeHInATBHBIX YpaBHEHUH

YMeHue omnepupoBarth MNOHATUSAMH: Tpaduk QyHKIMM, oOpaTHas
¢GbyHKIMsA, KOMOo3uuus (DyHKIUH, JuHEHHAas (YyHKUWS, KBaJpaTHUYHAS

byHKIHS, parmoHaIbHas byHKIHS, CTCTICHHAS byHKIHS,




TPUTOHOMETpHUYecKne  (YHKIMH, OOpaTHbIE TPUTOHOMETPHUYCCKHE
GbyHKIMM, TOKa3aTenbHas W Jorapugmuyeckas (QYHKIUH; yMEHHE
CTpOUTH Tpauku U3y4eHHBIX (YHKUIUH, BBIMOIHATH MPEOOpa3OBaAHUS
rpaduKoOB (YHKIHIA, UCTIOIB30BATh TPA(UKH ISl U3YUSHHS IPOLIECCOB
3aBUCHMOCTEH, MPU PELICHUH 33/1a4 U3 JPYTUX YYEOHBIX MPEAMETOB U
3a7a4 U3 peajdbHOM KU3HU; BhIpaXKaTh (POPMYITaMU 3aBUCUMOCTU MEXKITY
BEJIMYMHAMU; HCIIOJIb30BaTh CBOMCTBA U rpapuku GyHKUIUH IS pELICHUS
YpaBHEHH, HEPaBEHCTB M 33Jad C IapaMeTpaMu; H300paxarb Ha
KOOPIMHATHOM MJIOCKOCTH MHOKECTBA PELICHUI ypaBHEHHI, HEPaBEHCTB

U UX CUCTEM

VYMeHue peliaTh TEKCTOBBIE 3aJjaud pa3HbIX TUIOB (B TOM YHUCIE HA
MIPOLIEHTHL, AOJHM U YacTH, HAa JABUKEHHE, padOTy, CTOUMOCTh TOBAPOB U
yCIIyT, HAJIOTH, 33/1a4d U3 00JIaCTH yNpaBICHUs! JINYHBIMU U CEMEHHBIMU
(uHaHCaMH); COCTABJIATh BBIPAXKEHHUS, YPAaBHEHUS, HEPABEHCTBA M HUX
CUCTEMBI 10 YCIIOBHUIO 3aJayM, MCCIEHOBATh IIOJyYCHHOE DPEIICHUE U
OLICHMBATh IPaBAONOJOOHOCTh PE3YJIbTAaTOB; YMEHHUE MOJEIUPOBAThH
peanbHble CUTyallud Ha S3BIKE MATEMAaTHUKH; COCTABISATH BBIPAKCHMS,
YpaBHEHUs, HEPABCHCTBA M MX CHUCTEMbI II0 YCIOBHUIO 3aJayH,
HCCIEA0BAaTh IIOCTPOCHHBIE MOJCIH C UCIIOJIB30BAaHUEM almapara

anreOpbl, THTEPIPETUPOBATH MOTYUYEHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATUSAMU: CpelHee apudmMeTndeckoe, MeIMaHa,
HanOoJIbIIIEE U HAUMEHDIIIEE 3HA4YCHUA, padMax, JUCICPCHs, CTAaHJAPTHOC
OTKJIOHCHHE YMCJIOBOTO Habopa; yMEHHE M3BJIEKAaTh, UHTEPIIPETUPOBATH
nH(pOpMaIIKIo, TPEICTABICHHYIO B TA0NINIIaX, HA TUarpaMMmax, rpadukax,
OTPa)Karolllyl0 CBOWCTBA peaJbHBIX MPOLECCOB U SIBJICHUM; IPEACTABISATh
WHQOpMAIUIO € TIOMOIIBIO TaOJHWI] U JUarpaMM; HCCJIEI0BaTh
CTaTUCTUYCCKUC JTAHHBIC, B TOM YHCJIC C NPUMCHCHHEM rpa(bnqecxnx
METOJIOB U AJIEKTPOHHBIX CPEICTB; rpa)uIeCKH UCCIIE0BATh COBMECTHBIE
HaONIOJIEHUsT C TIOMOIIBI0 JUarpaMM pacCeWBaHHsl U JIMHEHHON

perpeccuun

YMeHHne onepupoBaTh IMOHATUAMM: CIyYalHBIA ONBIT W CIIy4ailHOE
COOBITHE, BEPOSATHOCTh CIy4YallHOrO COOBITHS; YMEHHE BBIYHCIATH
BEPOSTHOCTh C HCIIOJIb30BAHHEM TIpaUyecKuX METO/0B; MPUMEHSThH
(GbopMyIIbl CIIOKEHUS U YMHOXXEHUS BEPOSTHOCTEH, (HopMyiy MHOJIHOM
BEPOSATHOCTH, (hopMyiy bepHynin, kKoMOMHATOPHBIE (PAKTHI M OPMYIIBI;
OLIEHUBATh BEPOSTHOCTH PEAIbHBIX COOBITUH; yMEHHUE OIEepHpOBAThH
MOHATHAMM: CllydaliHash BEJIMYMHA, PACIPEACICHUE BEPOSTHOCTEH,

MAaTe€MaTUYCCKOC OXHMIAAHUC, OUCICPCUA W CTAHAAPTHOC OTKIOHCHHUC




CIIy4aiilHOM BEJIMYMHBI, (QYHKIMU pACOpPENENICHUs U IUIOTHOCTH
PaBHOMEpPHOr'0, I10Ka3aTe€IbHOTO W HOPMAJIBHOIO paclpeaeieHull;
YMEHHME HCIOJIb30BATh CBOICTBA M3YYEHHBIX PpACHpPEIEICHUN JUIs
pelleHrs 3aJa4; 3HAaKOMCTBO C TOHSATHSMHU: 3aKOH OOJBIINX YHCEd,
METOJIbl BBIOOPOYHBIX HCCIEAOBAHUN; YMEHHUE MPHUBOJIUTH MPUMEPHI
MPOSIBJICHUSI 3aKOHA OOJBIIMX YMCENl B MPUPOAHBIX U OOLIECTBEHHBIX
SIBJICHUSIX; YMEHHUE ONIEPUPOBATh NOHATUSMU: COUETAaHUE, IEPECTAHOBKA,
YHUCIIO COYETaHWM, YUCIO MepecTaHoBOK; OuMHOM HpbloTOHA; ymeHue
MIPUMEHITh KOMOMHATOPHBIE (PaKThI U PACCYKICHUS ISl peLICHU 3a/1a4;
OLICHMBATh  BEPOATHOCTH  pEaJIbHBIX COOBITHIA; COCTaBJISAITh

BEPOATHOCTHYIO MOJCIIb U UHTCPIIPETUPOBATDH HOJIy‘lCHHBIﬁ pe3yJIbTaT

YMeHue onepupoBaTh INOHATHSAMM: TOYKA, MpsAMas, IIJIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA YIUIA, IUIOCKUH Yrod,
JBYTpaHHbIA Yroj, TPEXIPAaHHBIM yroyl, CKPEIMBAIOIIMECS HpPSMBIE,
NapaJUIeIbHOCTh U MEPIEHANKYISAPHOCTh MPSMBIX U INIOCKOCTEH, YroJl
MEXIY MNPSAMBIMH, Yrojl MEXIAY HPSIMOH M IINIOCKOCTBIO, YIOJl MEXKIY
IIJIOCKOCTSIMH, PACCTOSIHUE OT TOYKM JI0 IUIOCKOCTH, PACCTOSIHUE MEXIY
MPSIMBIMHU, PACCTOSIHUE MEXKY IIIOCKOCTSIMHU; YMEHHE MCIIO0Ib30BaTh IpU
peleHnH 3ajiay U3y4deHHble (akThl U TEOPEMbl IUIAHUMETPUH; YMEHUE
OLIEHUBAaTh pa3Mepbl OOBEKTOB OKPYKAIOLIEr0 MHpa; CTPOUTH
MaTeMaTHYeCKUe MOJEIU C IMOMOLIbI0 T€OMETPHUYECKHX IOHATHH H

BCJIMYHH, PCIIATh CBA3AHHBIC C HUMHU ITPAKTHYCCKUC 3aJa9N

10

YMeHue onepupoBaTh MOHATHAMU: IUIOMAAL (QUIyphl, 00BEM (QUIYpHI,
MHOTOTPaHHUK, NMPaBUJIbHBIH MHOTOIPAaHHUK, CEYEHHE MHOTOTPaHHUKA,
KyO, mapajienenumnen, OpusMa, NUpamuaa, (urypa U IMOBEPXHOCTb
BpallleHHs], LWIMHJP, KOHYC, map, cdepa, miomaab cepsl, MIomaib
MOBEPXHOCTH NHUPaMUJbl, MPU3MBI, KOHYycCa, IMIMHApA, 00BEM Kyoa,
MPSIMOYTOJIBHOTO Tapajulefienunena, MUpaMUbl, MPU3MbI, UIUHAPA,
KOHyca, Il1apa, pa3BEPTKa MOBEPXHOCTH, CEYEHMs KOHyca M LIMIMHAPA,
napajyieJIbHble OCH WM OCHOBAaHHMIO, CEUCHHME IIapa, IUIOCKOCTb,
Kacaromascs cepsl, IWINHApPA, KOHYCA; YMEHHE CTPOUTh CEUEHHE
MHOTOIpaHHHKa, W300pakaTh MHOTOTPAHHUKHU, (PUTYPBI ¥ TIOBEPXHOCTH
BpAIlIEHUs, UX CEYEHMsI, B TOM YHCJIE C IOMOIBIO AIEKTPOHHBIX CPE/CTB;
YMEHHE MPUMEHSITh CBOMCTBA F'€OMETPUUECKUX (DUTYDP, CAMOCTOSTEIHHO
(dhopMyIIMpoBaTh ONpeAeeHusl U3y4yaeMbIX (PUTyp, BBIABUTATH TUIIOTE3bI
O CBOMCTBaxX W MpPU3HAKAaX F€OMETPUUYECKUX (UTYp, OOOCHOBHIBATH WU

OlpoBepraTh HX; YMEHHE NPOBOIUTH Kiaccuukauuioo ¢Guryp o




Pa3IMYHBIM IIpHU3HAKaM, BBIIIOJIHATH HGO6XOI[I/IMBIC JOIIOJTHUTCIIBHBIC

MOCTPOCHUS

11

YMeHue OmnepupoBaTh MOHATHSAMHU: JIBHJKGHHE B IPOCTPAHCTBE,
napajieNIbHbINA MEPEeHOC, CUMMETPHUS Ha TUIOCKOCTU U B MPOCTPAHCTBE,
MOBOPOT, TNpeoOpa3oBaHUe MOA00Ms, NOAOOHbIE (GUIYpBI; yMEHHE
pacno3HaBaTh paBHBIC U MOJOOHBIE (UTYPHI, B TOM YHCIE B IPUPOJE,
UCKYCCTBE, apXUTEKTYpe; HCIIOIb30BATh I'€OMETPHUECKHE OTHOIICHUS
MIPU pEIICHUH 33/1a4; HAXOJUTh T€OMETPUYECKHIE BETMUMHBI (AJTUHA, YTOJ,
IO, 00BEM) IPU PEIICHUH 33/]a4 U3 APYTHX YUeOHBIX MPEIMETOB U
U3 peajbHOM KMU3HU; YMEHHE BBIYUCIATH I'€OMETPUYECKUE BEITUYHHBI
(mHa, yrom, Iomans, oOBEM, IUIOUIAJh TOBEPXHOCTH), HCIOJB3YS
n3ydeHHble (OPMYIBI U METOABI, B TOM YHCJIE: IUIOMAAb MTOBEPXHOCTH
MUPaMUIbI, TPU3MBI, KOHYCa, IIJIMHAPA, TUIOmaab cepsl; 00bEM Kyoa,
IPSMOYTOJBHOTO TIapajUIeNIeNHIe/ia, MTUPAMUIbI, TPU3MBI, IHIMHADPA,

KOHYCa, 1l1apa, YMCHUC HaXOJUTb OTHOLICHHUE 00BEMOB HO)IO6HI>IX (bl/Il"yp
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YMeHue onepupoBaTh MOHITHIMH: IPSIMOYTOJbHAS CUCTEMa KOOPAUHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATHI BEKTOpPA, CyMMa BEKTOPOB,
MIPOM3BE/ICHNE BEKTOpa Ha 4YHUCIIO, pa3joKEHHE BEKTopa Io Oasucy,
CKAJIIPHOE TMPOU3BEACHUE, BEKTOPHOE IPOU3BEICHUE, Yroll MEXKIY
BEKTOPAaMH; YMEHHE HMCIOJIb30BaTh BEKTOPHBIM U KOOPAUHATHBIA METOJ
JUISL pellIeHWs TEeOMETPUYECKUX 3a7ad M 3a]ad JAPYruxX Yy4eOHBIX

npeaAMETOB

13

VYMmeHue BpIOMpaTh MOAXOMAMIMH METOA Ui pELIeHUs 3aJauu;
IIOHUMAaHHWE 3HAYUMOCTM MAaTEMaTUKM B M3Y4YEHUM IPUPOJHBIX H
OOLIECTBEHHBIX IPOLIECCOB M  SABJIEHWH; yMEHHE PACIIO3HABATh
MIPOSIBJICHUE 3aKOHOB MAaTE€MAaTUKU B HUCKYCCTBE, YMEHUE IIPUBOIUTH
IIpUMEPBl  MATEMATHUYECKUX OTKPBITMM POCCUHCKOW M  MHUPOBOU

MaTeMaTHYECKOW HAyKH




HEPEYEHDb 2JIEMEHTOB COAEPKAHUS, ITIPOBEPAEMbBIX HA EI'D
IO MATEMATHUKE

Kox | [IIpoBepsieMblii 3JIeMEeHT coaepKAHUS
1 Yucna v BEIYUCTICHHS

11 HarypanbHsie u nenbie uncia. [Ipu3Haky eTMMOCTH HENTbIX YHCENT

12 Panuonansupie uncina. OOBIKHOBEHHBIC M JECSATHYHBIE JPOOH, IPOLEHTHI,
' OeCKOHEUHBIE IEPHOANYECKHE APOOH

13 Apudmernueckuii KOpeHb HATYpaIbHOHN cTeneHu. [lelicTBus ¢ apu(hMeTHIeCKUMH
' KOPHSIMU HAaTYpaJbHOMN CTENCHH

14 Crenienb ¢ menbiM mokaszateneM. CTENeHb C PAIlMOHATIBHBIM ITOKA3aTENEM.
' CBolicTBa cTeneH!

15 CuHYC, KOCHHYC M TAHTCHC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApPKTAHT'€HC YMCIIOBOTO apryMeHTa

16 Jlorapugm uucina. JlecSTHYHbIE U HATYPAIbHbIE JTIOTapUpMBbI

JleiicTBUTENbHBIE YHCTa. ApUPMETHYCCKHE OMEepalii C JCHCTBUTEIBHBIMU
17 upciaamu. [IpuOaMKEHHBIC BBIYKMCICHWS, TPAaBUJIA OKPYIJIEHHs, NPUKHIKA WU
OIICHKA Pe3yJIbTaTa BBIYMCIICHHUI

1.8 [TpeoOpa3oBanue BbIpaskeHUH

19 KomriekcHbie uncna
2 VpaBHEHUs ¥ HEPABEHCTBA

2.1 Llenbie 1 qPOOHO-pAIIMOHATIBHBIE YPABHEHHS

22 HppaliioHanbHbIe ypaBHEHHSI

2.3 TpuronomeTrpruyeckue ypaBHEHHs

24 [Moka3aTenbHbIe U JTOTapU()MUIECKHAE YPABHEHHS

2.5 [lenbie ¥ APOOHO-pAIIMOHAILHBIE HEPABEHCTBA

2.6 WppanmonansHble HEpaBEHCTBA

2.7 IMoka3atenbHble U JOrapu)MUIECCKAE HEPABEHCTBA

2.8 TpuroHoMeTprUYEeCKHe HEPABEHCTBA

2.9 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHHN W HEPABEHCTB

210 | VYpaBHeHUs, HEPABEHCTBA U CUCTEMBI C [TAPAMETPAMHU

211 | Marpuua cucTeMbl IMHERHBIX YpaBHEHU. OTpeIeuTelb MATPHIBI
3 Oyukiuu u rpaduku




®OyHknus, cnocodsl 3amanus GyHkiuu. ['padux dbyakumn. Bzanmao obpaTHBIC

3 ¢ynkuuu. YétHble n HeuéTHble pyHKkuuu. [leprnoanueckue GyHKINU
OOnacTh oIpelesieHus U MHOXECTBO 3HaueHuil ¢yHkuuu. Hymum QyHkumm.
39 [IpomexxyTkn  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLHUH.
' MaxkcumMymbl 1 MUHUMYMBI (yHKIMUA. HanOospliee W HauMeHbIIEe 3HAYCHUE
(GYHKLU Ha IPOMEXYTKE
33 CreneHHas (yHKUUS C HaTypaJbHbIM M LeNbIM IoKa3aTteneM. E€ cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHs N-0if CTENeHU
3.4 Tpuronomerpuyeckue GyHKINHU, UX CBOMCTBA U Tpaduku
3.5 [Toka3zaTtenpHast u morapupmMudeckas QyHKINHU, UX CBOWCTBA U Tpaduku
36 Touku paspbiBa. AcumntoTel rpadukoB ¢yHkimii. CBoiicTBa  (PYHKIUH,
' HETIPEPHIBHBIX Ha OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 3a/1aHUS [TOCIIEA0BATEIbHOCTEH
3.8 Apudmernueckas u reomerpuyeckas nporpeccuu. @opmyina CIokKHbIX IPOLIEHTOB
4 Hauana maremMaTHueckoro aHamusa
41 [IpousBoanas Gpynkuu. [Ipon3BoHbIE SIeMEHTAPHBIX (HYHKIIUIA
[IpuMeHeHHe NPOU3BOJHOM K MCCIENOBAHUIO (YHKIMH Ha MOHOTOHHOCTb U
4.2 sKcTpeMyMbl. HaxoxxieHre HanOobIIero 1 HAaMMEHbIIEeTo 3Ha4yeHNs (yHKIUK Ha
OTpe3Ke
4.3 [TepBoobOpaznas. Uurerpan
5 MHoecTBa 1 JIOTHKA
5.1 MHOXeCTBO, onepaliu HaJl MHOKecTBaMu. Jlnarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OrmncarenbHas CTATHCTHKA
6.2 BeposTHocTh
6.3 KomOunaropuka
7 TeomeTpust
7.1 @durypsl Ha MIOCKOCTH
7.2 [Tpsimble 1 MIOCKOCTU B IPOCTPAHCTBE
7.3 MHororpaHHUKU
74 Tena 1 MOBEPXHOCTH BpallleHUs
7.5 KoopauHaTs! 1 BEKTOPbI




PABOYASI TPOT'PAMMA
(ID 6585324)

y4eOHOro Kypca « BeposiTHOCTb U CTATUCTUKA. YTJIy0JICHHbII YPOBEHb)

st ooyuatomuxcst 10-11 kmaccos



HOACHUTEJBHASA 3AIINCKA

VY4eOHbIi Kypc « BeposITHOCTB U CTaTUCTHKAY YIITYOJIEHHOTO YPOBHS ABIISETCS
OPOAODKEHUEM M Pa3BUTHEM OJHOMMEHHOIO y4eOHOro Kypca yriyOoJaéHHOTro
YpOBHSI Ha YPOBHE CpeHEro 001Iero oopa3oBanus. Y4eOHbIN Kypc IpeIHa3HaueH
is GOPMUPOBAHUSA Y OOYYAIOUIMXCA CTATUCTUYECKOW KYIbTYpbl U MOHUMAaHHS
pOJIN TEOPUM BEPOSITHOCTEH KaK MAaTEMaTHYECKOTO MHCTPYMEHTA Il M3YyYEHUS
CJIy4aliHbIX COOBITHM, BEIMUYMH U IpoueccoB. [Ipu uzydyenun kypca oboramarorcs
IpPEICTaBICHU OOYYaIOIIUXCS O METOJaxX HCCIEIOBaHUs HM3MEHUYMBOIO MUDA,
pa3BUBaeTCsd MOHUMAHUE 3HAYUMOCTH M OOIIHOCTH MaTEMaTHYECKUX METOJOB
MO3HAHUS KaK HEOThEMJIEMOM YacTh COBPEMEHHOIO €CTECTBEHHO-HAYYHOTO
MUPOBO33PEHHUS.

ConmepxaHue ydeOHOro Kypca HaNpaBlI€HO Ha 3aKpelyieHUEe 3HaHUi,
HOJyYEHHBIX MPU U3YYEHUH Kypca Ha YPOBHE OCHOBHOT'O 001Iero oopa3oBaHus, U
Ha pa3BUTHE MPEACTABICHHA O CIIy4ailHbIX BEJIIMYMHAX W B3aUMOCBA3SAX MEXKIY
HUMHU Ha BAXKHBIX NPUMEPAX, CIOKETbl KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOILIErO
Mmupa. B pesynbrare y 00yyaromuxcst 10KHO CPOPMUPOBATHCS MIPEICTABICHUE O
Haubosiee ynoTpeOUTENbHBIX U OOIIMX MAaTEMAaTUYECKUX MOJIENSIX, UCIIOJIb3YEMbIX
U1 ONTMCAHUS aHTPOIIOMETPUUECKHX U IEMOTpapUueCKUX BEIMYHH, TIOIPEITHOCTEH
B Pa3JIMYHbIC POJIa U3MEPEHUSX, JIIUTEIBHOCTH O€30TKa3HOM padOThl TEXHUYECKUX
YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUM U TPOIIECCOB B 00I1IECTBE. YUeOHBIN
Kypc siBhsieTcsi 0a30M Al OCBOEHUS BEPOSTHOCTHO-CTATUCTUYECKUX METOJIOB,
HEOOXOMMBIX CHELMATUCTaM HE TOJIBKO MHKEHEPHBIX CIIEHUANIbHOCTEHN, HO TaKXkKe
COLIMAJIbHBIX U MICUXOJIOTMYECKHX, TOCKOJIBKY COBPEMEHHBIE 00IIECTBEHHbIE HAYKH
B 3HAQUMUTEJIbHOM MeEpe UCHOJB3YIOT amnmapar aHajiu3a OOJbIIMX JIaHHBIX.
[lenTpanbHyl0 4YacTh Yy4e€OHOTO Kypca 3aHUMaeT OOCYXKJEHHE 3aKOHAa OOJIBIINX
qyucesl — (YHIAMEHTAJIBHOTO 3aKOHA MNPHUPOJbI, UMEIOUIEr0 MaTeMaTHYECKYIO
dbopmanm3zaruto.

B cooTBercTBUM C yKa3aHHBIMU LEISIMA B CTPYKType YyueOHOro Kypca
«BeposTHOCTP M CTaTUCTUKA» Ha YIIyOJEHHOM YPOBHE BBIJIEJICHBI OCHOBHBIE
conepxkatenbHble TUHUU: «CrnydyaiiHbie cCOOBITUS U BeposiTHOCTH» U «CiydyaiiHble
BEJIMYMHBI U 3aKOH OOJIBILIUX YHUCEI.

[ToMHMMO OCHOBHBIX JIMHUW B y4eOHBIH KypC BKJIFOUEHBI 3JIEMEHTHI TEOPUU
rpagoB M TEOPUU MHOXKECTB, HEOOXOJUMBbIE JJISi TMOJHOLEHHOTO OCBOCHUS
MaTepuanga JIaHHOTO Y4eOHOTO Kypca M CMEXKHBIX MaTeMaTHYeCKHUX Y4eOHBIX
KypCOB.

Conepxanue nuHUM «CirydaifHble COOBITHS M BEPOSITHOCTHY CIY>KUT OCHOBOM
wis (GOPMUPOBAHUSA TNPEACTABICHUN O paCHpENeTICHUNd BEPOSTHOCTEH MEXIY
3HAYEHUSIMM CIIyYalHbIX BEJIMYMH. Ba)KHYIO 4acTh B 3TOU CONEPKATEIBHON JINHUN
3aHUMAaeT M3y4YEHHE TI'€OMETPUUYECKOT0 MW OWHOMMAIBHOTO paclpeiesieHud u



3HAKOMCTBO C MX HENPEPHIBHBIMU aHAJIOTaMHU — MOKAa3aTEIbHBIM U HOPMAaJIbHBIM
pacrpeeIeHUsMU.

TeMbl, CBsI3aHHBIE C HEMNPEPHIBHBIMU  CIy4allHBIMU BEJIMYMHAMU U
pacrpeneneHusaMl, aKIEHTUPYIOT BHUMAaHUE OOYYalOIIMXCSl HAa ONUCAaHUM U
U3YYCHUU CIy4alHbIX SIBIICHUU C MOMOIIBIO HEMpEepbIBHBIX (PyHKIMI. OCHOBHOE
BHUMAaHHE YACINISIETCS MOKa3aTeIbHOMY U HOPMAJIbHOMY PaCIpeIeIICHUSIM.

B yueGHOM Kypce mpeaycMaTpuUBaceTCsl O3HAKOMHUTEIBHOE H3YYEHHE CBSI3U
MEXKJy CIy4yalHbIMM BEJIMYMHAMU M OINHUCAHUE JTOM CBSA3M C TOMOIIBIO
kKoo purmenTa KOppesIMu W €ro BBEIOOPOYHOTO aHajgora. ITH DJIEMEHTHI
coJiepKaHus pa3BUBAIOT TeMy «JluarpamMmbl pacceuBaHus, U3YYECHHYIO HA YPOBHE
OCHOBHOT0 00111eT0 00pa30BaHusl, 1 BO MHOTOM OTHPAIOTCS Ha CBEICHUSI U3 KypCOB
anreOpsl ¥ TEOMETPUH.

Emé oauH si1emMeHT  coaepKaHWs, KOTOPBIM  Mpeajaraercs  Ha
03HAKOMUTEJILHOM YPOBHE — TIOCJEAOBATEILHOCTh CIIyYalHBIX HE3aBHUCUMBIX
COOBITHH, HACTYNAIOIIUX B €IMHUIY BpeMeHH. O3HAKOMJICHUE C pacIpeiesieHueM
BEPOSITHOCTEHM KOJIMYECTBA TaKUX COOBITUHA HOCUT pPAa3BUBAIONIMN XapakTep H
SBJISIETCA AKTYaJlbHBIM JUIsl OyAyIIUX aOUTYPUEHTOB, MOCTYMAIOMIUX Ha Y4COHBIC
CIICIMAIBHOCTH, CBSI3aHHBIC C OOIIECTBEHHBIMM HAyKaMH, TICUXOJIOTHEH U
yIpaBICHUEM.

Ha uzydenune yueObHoro kypca « BeposTHOCTb 1 cTaTUCTHKA» Ha YIITyOJIEHHOM
ypoBHe oTBOoAUTCS 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Henento), B 11 kimacce
— 34 gaca (1 gac B HeemiO).



COILEPKXAHUE OBYYEHUA
10 KJTACC

I'pad, cBsa3HbIM Tpad, myTH B rpade: mukibl U 1enu. CteneHs (BaJIeHTHOCTD)
BepiuHbL. ['padbl Ha miiockocTu. JlepeBbs.

CryyaitHble SKCTIEpUMEHTHI (OTIBITHI) U CIy4ailHble COOBITHS. DJIeMEeHTapHbIC
coObITust (Mcxobl). BeposTHOCTE citydaitHoro coObiTHs. bBim3ocTh 4acToThl U
BEpOSITHOCTU COOBITUM. CydalfHbIE OIBITHI C PABHOBO3MOKHBIMU JIEMEHTAPHBIMU
COOBITHSIMH.

Omnepanuu HajJ COOBITUSAMU: TIEpeceueHne, 0ObEAMHEHNE, TPOTUBOIOIOKHBIE
coObITus. Jnarpammel Ditnepa. @opMyiia CI0KEHHS BEPOATHOCTEM.

YcnoBHass BEPOATHOCTb. Y MHOKEHHME BEPOSATHOCTEN. [lepeBo ciydaitHOro
akcriepumenTa. Gopmyia nosnHou BeposatHocTU. Popmyna balieca. HezaBucumbie
COOBITHSI.

bunapHbIil ciydaiiHblid ONBIT (MCOBITAHKE), YCIieX U Heyaadya. HezaBucumble
ucnblTanust. Cepusi HE3aBUCUMBIX MCIIBITAHUNA 10 MEpBOro ycnexa. I[lepecranoBku
u ¢dakropuan. Yucino coueranuii. TpeyronbHuk Ilackans. dopmyna OunOMma
Hprorona.

Cepust He3aBUCUMBIX HcTibITaHul beprymu. Ciy4aiitHbiil BHIOOP U3 KOHEUHOMN
COBOKYITHOCTH.

CnyuvaitHasgs  BenmunHa. Pacnpenenenne  BepositHOocTed.  Jmarpamma
pacnpenenenud. Onepauu HaJ ClydyallHbIMU BeIMYMHAMH. buHapHas ciyyaliHas
BermunHa. [Ipumepsl pacnpeneneHuii, B TOM 4YMCIE TE€OMETPUYECKOE U
OMHOMMAJIBHOE.

11 KIIACC

CoBMecTHOE pachpenesieHHe JIByX CilydallHbIX BenuuuH. HeszaBucumbie
CIIyYaWHbIE BEJIUYUHBI.

MaremaTudeckoe OXHUAaHUE CIydyalHOM BENIMYMHBI (pacmpeicsicHus).
[Ipumepbl TPUMEHEHUSI MATEMAaTUYECKOTO OXHUAaHUsA (CTpaxoBaHUE, JIOTEpEs).
MareMatrnueckoe OKujgaHue OWMHAPHOUN CIydyallHOW BEIMYMHBI. MaTeMaTHdecKkoe
O0XXUJAHHE CYMMBl CIIyYallHbIX BEJIMYMH. MaremaTtndeckoe  O0XUIaHHE
reOMETPUYECKOT0 U OMHOMHAJILHOTO PacpeIeICHU.

Jucriepcuss W CTaHZAPTHOE  OTKJIOHEHUE  CIYYAaWHOM  BEJIIMYMHBI
(pactipenenenust). Jlucnepcrs OMHApHON CITydaifHOW BEJIMYMHBI. MaTeMaTnuieckoe
0’KMJAHHUE NPOU3BEACHUS U TUCIEPCUA CYMMbI HE3ABUCUMBIX CIIyYaWHBIX BEJTUYHUH.
Jucnepcusi W CTaHIApTHOE OTKJIOHEHHWE OMHOMHUAIBLHOTO pacIpe/iesieHus.
Jlucnepcust U CTaHAAPTHOE OTKIOHEHHUE TEOMETPUYECKOIO PACIIPEAECIICHHUS.



HepasenctBo UebniméBa. Teopema YebniméBa. Teopema bepnymmm. 3axon
OonplmUX  4yKcen. BpIOOpouHBIE  MeTOd — HcclienoBaHWi.  BribopouHbIe
XxapakTepucTUKU. OLeHMBaHUE BEPOATHOCTU COOBITUS 1O BHIOOPOYHBIM JIAHHBIM.
IIpoBepka IpOCTEHIINX TUIIOTE3 C MOMOLIBIO U3YYEHHBIX PACIIPENCIICHUN.

HenpepsiBHbIE citydaiiHble BenuuuHbl. lIpumepsl. DyHKIMS IIOTHOCTH
BEPOSITHOCTU paclpesicyicHus. PaBHOMEpHOE pacnpelereHue W €ro CBOMCTBA.
3aiayu, TpUBOASILKE K TOKA3aTEIIbHOMY pAacHpeeIeHHUI0. 3a1auu, MIPUBOISIINE K
HOPMAaJbHOMY  PacCIpENEICHUIO. OyHKIMA IIJIOTHOCTH BEPOSATHOCTU
[I0Ka3aTEeNbHOTO pacnpeaesieHus], QyHKIUS IOTHOCTH BEPOSITHOCTH HOPMAJIbHOTO
pacupeneneHus. @yHKIMS IDIOTHOCTH U CBOMCTBA HOPMAJIbHOT'O PACIIPEECIICHHUS.

ITocaenoBaTeIbHOCTh  OAWHOYHBIX  HE3aBHCHUMBIX  COOBITHHM.  3ajaud,
IIpUBOIAIINE K pacnpenenenuto [lyaccona.

KoBapuanusa nByx ciuyyailHeiX BennuuH. Kosdduiuent nuHeiHOU
koppemsiiud.  CoBMeCTHble  HAOMIOJEHUS  JABYX  BEIMYMH. BbIOOpOUHBIN
KO3(pGuIUeHT Koppensuuu. Pasnuuue Mexay JAMHEMHON CBSI3bI0 U MPUYMUHHO-
CIEACTBEHHOU CBA3bI0. JIMHEHHAs perpeccusi, METOI HAMMEHBIINX KBAJAPAaTOB.



IHNIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YUYEBHOI'O KYPCA
«BEPOSAATHOCTH U CTATUCTHUKA» (YT JIYBJIEHHBIN YPOBEHB) HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCcKOro BOCIIHTAHNS:

c(hOpPMHUPOBAHHOCTh MPAKIAHCKON MO3UIIMKU 00YUYaIOIIETrocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUMCKOTO 00IIECTBA, MPEJCTABICHUE O MATEMATUYECKHUX
OCHOBaxX (YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBJICHHHA, MPOLEIYP
rpaXJaHCKoro  oOmiectBa  (BBIOOPBI,  ONpPOCHI U JIPyroe), yMeHHue
B3aMMOJICUCTBOBATh C COIMAJIBHBIMA HWHCTUTYTaMH B COOTBETCTBHU C UX
GYHKIUSIMHA 1 Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCIIMTAHUS:

Cc(pOPMUPOBAHHOCTh POCCUHCKOMN I'pa)KTaHCKOW HJIEHTUYHOCTH, YBAKEHUS K
MPOLIJIOMY M HACTOSILEMY POCCUWCKOW MaTeMaTHKH, [IEHHOCTHOE OTHOUIEHUE K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMATUKOB M POCCUMCKOM MaTEMaTUUYECKOM IITKOJIBI,
UCIIOJIb30BAHUE JTUX JOCTIDKEHMM B JPYTrUX HAyKax, TEXHOJIOTHX, chepax
HYKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSI:

OCO3HAHHME JYXOBHBIX LIEHHOCTEH pOCCUICKOro Hapoaa, CPOPMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHHUsS, 3TUYECKOTO IMOBEJACHUS, CBA3AHHOIO C NPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUN HAYKU U IEATEIbHOCTBIO YUEHOTO, OCO3HAHKUE JIMYHOTO
BKJIaJIa B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3¢TETHYECKOI0 BOCIIMTAHMA:

ACTETUYECKOE OTHOUIEHHWE K MHpPY, BKIIOYas ACTETHUKY MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, pEIICHUH, PacCyKIeHNUN, BOCIPUUMYHUBOCTD K
MaTEMaTUYECKUM aCTIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3uvecKoro BOCIIMTAHHUS:

cOPMUPOBAHHOCTh YMEHHUS TPUMEHATH MaTeMaTHYeCKUe 3HAaHUSA B
MHTEpecax 370pOBOro U 0e30macHoro oopasa >KM3HU, OTBETCTBEHHOE OTHOLICHHUE K
CBOEMY 37I0POBBIO (370pOBOE THUTaHUE, COANIAHCUPOBAHHBIN DPEXUM 3aHATHNA W
OTIIbIXa, peryisipHas (pu3uyeckas aKTUBHOCTH), (PM3HMUECKOE COBEPILICHCTBOBAHUE
IPU 3aHATUSAX CHOPTUBHO-03/J0OPOBUTEIBHOM JIEATENbHOCTBIO;

6) TPyA0BOT0 BOCTIMTAHWS:

TOTOBHOCTh K TpYyJy, OCO3HAaHUE IIEHHOCTU TPYAOJIO0OUs, HHTEpec K
paznuuHbiM  chepam  MpodecCHOHANbHON  JIeATENbHOCTH, CBA3aHHBIM  C
MaTEeMaTHUKOM M €€ NPUIIOKEHUSIMU, YMEHHE COBEpILIAaTh OCO3HAHHBIM BBHIOOD
Oynymelr mpodeccnr U pealn30BBIBATH COOCTBEHHBIC IKU3HECHHBIC IUIAHBI,
FOTOBHOCTh W CHOCOOHOCTh K  MaTeMaTH4YeCcKOMYy  OOpa3oBaHUIO U



caM000Opa30BaHUIO Ha TMPOTSHDKCHHH BCEW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYACTHIO B PEIICHUU IPAKTUUECKUX 3a]1a4 MaTeMaTUYECKOW HAIPABICHHOCTH;

7) 3K0JIOTHYECKOT0 BOCTIUTAHNS

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYpPhl, TOHUMAHUE BIIHSIHUS
COLMAJIbHO-D)KOHOMUYECKHUX IPOIIECCOB HAa COCTOSIHUE MPUPOJHOW U COLMATBHOM
Cpelbl, OCO3HAHUE TJI00AIBHOTO XapaKTepa IKOJIOTUUECKUX MPOOJIeM, OprUeHTAIUS
Ha TPUMCHEHHE MAaTeMaTHYEeCKUX 3HAHWUN MJIs peIIeHUs 3amad B 00JacTH
OKpYXKAIOLIEH Cpeabl, IUIAHUPOBAHUE IIOCTYNIKOB M OLEHKHM HX BO3MOXHBIX
MOCJHEACTBUN JJIs1 OKPYKAIOLIEH CPE/IbI;

8) HeHHOCTH HAYYHOT0 O3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOW TPAKTUKHW, TOHUMAHUE MaTEMAaTHYECKON
HAyKHU Kak cepbl 4eTOBEYECKOM IeITeIbHOCTH, ITANOB €€ Pa3BUTHUS U 3HAUMMOCTHU
JUISL pa3BUTHUSI LMBWIN3ALIMY, OBJIAJICHUE SI3bIKOM MAaT€MAaTUKU U MaTEMaTUYECKOM
KYJIbTYypOU KaK CpEJICTBOM IMO3HAHUS MUPA, TOTOBHOCTH OCYILIECTBIISITh TPOEKTHYIO
Y UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJbHbIE YUeOHbIE 1elCTBUS

ba3oBble 1ornyeckue AecTBU:

BBISIBJISITh M XapaKTEpU30BaTh CYIIECTBEHHbIC MPHU3HAKM MaTEMAaTHUYECKUX
OOBEKTOB, TIOHSATUM, OTHOIICHUH MEXKIYy MOHATUAMH, (POPMYIUPOBATH
OTIpe/ICJICHUS TIOHSATUM, YCTaHABIIMBATh CYIIECTBEHHbBIN MPU3HAK KiIacCU(DUKAILINH,
OCHOBaHMS J1J1s1 0000IIECHHS M CPABHEHMSI, KPUTEPUU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (QopMynupoBaTh HW  TPEOOPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPHUIIATENIbHBIC, CAMHIUYHbBIC, YACTHBIE U OOIIIHE, YCIOBHbIE;

BBISIBJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOMIOJCHUSX W YTBEPXKICHUSIX, MpeasiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTENW W NPOTUBOPEY U,

JieJaTh BBIBOABI C HCIOJb30BAHHEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIIOUCHUH IO aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSITEIIPHO JOKA3aTEIhCTBA MATEMATHUYECKUX YTBEPKICHU N
(TIpsiMbI€ U OT IPOTUBHOTO), BHICTpAUBATh ApTryMEHTAIIUIO, PUBOJIUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BHIBOJIBI;

BBIOMpATh CTMOCOO pelmieHus Yy4eOHOM 3amauyn (CpaBHHBATh HECKOJIBKO
BapUAHTOB PEIlICHUs], BRIOMPATh HAOOJIee TOAXO AN ¢ YIETOM CaMOCTOSITEILHO
BBIJICJICHHBIX KPUTEPHUEB).



ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:

WCIIOJB30BaTh BOMPOCHl KaK MCCIEIOBATEIIbCKUM HMHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BONPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUHE,  MpoOsieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTHUPOBAThH
CBOIO MO3ULIUI0, MHCHHUE;

MPOBOJAUTH CAMOCTOSATENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICIOBAHHE
[0 YCTAHOBJICHUIO OCOOCHHOCTEW MAaTeMaTUYECKOro 00BbEKTA, SIBIICHUS, MPOIECcca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXITy 00bEeKTaMU, SIBJICHUSIMH, TIPOIIECCAMU;

CaMOCTOATENHbHO (OPMYIHPOBATH OOOOIIECHUS U BBIBOJABI IO pe3yibTaTam
NPOBEIEHHOTO  HAOJIOJIEHUs, UCCIEIOBAaHUS, OIIEHUBaTh  JOCTOBEPHOCTh
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 0000IIEHUI;

MIPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE TIpollecca, a TakKe BBIIBUTATh
MPEOJIOKEHUS O €TO PAa3BUTHHU B HOBBIX YCIIOBUSIX.

Pabora c nundgopmanueii:

BBIABJIATH AeUUIMTH MHPOpPMALIMK, TaHHBIX, HEOOXOAUMBIX JIJII OTBETA Ha
BOIIPOC U JJIsI PEILICHUS 3a/1auu;

BBIOMpATh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX TUIOB, aHAJTU3UPOBATH,
CHUCTEMaTU3UPOBATH U UHTEPIIPETUPOBATH UHPOPMAIUIO PA3IUUHBIX BUIOB U POopM
MpEeACTaBICHHUS;

CTPYKTYpPHPOBaTh MH(POPMAIIUIO, MPEJCTABIATh €€ B Pa3IMUHbIX (PopMmax,
WUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATH HaJIEKHOCTh uHpopMau o CaMOCTOSITEIILHO
chopMyIMPOBaAaHHBIM KPUTEPUSIM.

KoMMyHHUKATHBHBIE YHHUBEPCAJIbHbIE YUeOHbIEe JeiicTBHS

Oo01enue:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
IEJISIMH OOIICHUS, SICHO, TOUHO, TPAMOTHO BBIPAKATh CBOIO TOYKY 3PEHHS B YCTHBIX
M TNHUCBMEHHBIX TEKCTax, JaBaThb IOSICHEHHS II0 XOJAYy pEIICHHs 3a/aud,
KOMMEHTHUPOBATH MOJTYyUYCHHBIN pe3yJIbTarT;

B X0JI€ OOCYXXJICHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXIa€MOW TEMBHI,
npoOJieMbl, peIlIaeMoil 3ajadyu, BBICKA3bIBaTh UJCH, HAIlEJICHHbIE Ha TOWCK
pELIEHUs], COIMOCTABIISITh CBOU CYXIEHUS C CYXKICHHSIMU JPYTMX YYaCTHUKOB
nuanora, oOHapy>KUBaTh Pa3jIMYMe M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
dbopMyIUpoOBaTh pa3HOTIIACHS], CBOM BO3PAKECHHS;

MPEACTABIATh PE3YIbTATHI PEIICHUS 3a/aud, YKCIIEPUMEHTA, UCCIICIOBAHMS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS € Yy4€TOM 3ajad
MPE3CHTAIUNA U OCOOEHHOCTEH ayUTOPHH.



PeryasiTuBHbIe YyHUBEpPCAJIbHbIE YUeOHbIE NelCTBUSA

Camoopranu3anus:

COCTABJISITH IJIaH, AJITOPUTM PEILICHUS 3a/1aui, BRIOUpATh COCOO pEelIeHUs C
y4€TOM MMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
1 KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4€TOM HOBOU WH(OpMAITUH.

CaMOKOHTPOJIb, IMOIIHOHAIbHBIH HHTE/IEKT:

BIAJCTh HAaBBIKAMH  IIO3HABATCIIbHOW  pediekcmr KaKk  OCO3HAHUS
COBEPIIIACMBIX JEHUCTBUI W MBICIUTEIBHBIX MPOIIECCOB, X PE3YJIbTATOB, BIIAJIECTh
croco0aMy CaMOMPOBEPKH, CAMOKOHTPOJIS TMpolecca M pesyibTaTa perieHus
MaTEeMaTUYECKOM 3a/1auu;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYThH TIPH PEIICHUN 3aadH,
BHOCHUTH KOPPEKTHUBHI B ICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, TAHHBIX,
HaWJEHHBIX OMMUOOK, BEIIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTaTa LU U YCIOBUAM, OOBSICHATH IPUYHHBI
JOCTH)KEHUS WIIM HEIOCTUKEHUSI PE3YJIbTATOB JIESITEIIbHOCTH, HAXOJUTh OIINOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMmecTHasI 1eITEJIbHOCTD:

MOHUMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHAHOW W WHIAUBUIYAJTIbHON
paboThl MpU pEHIeHUH YYEOHBIX 3aja4y, MPUHUMATH 1I€Jb COBMECTHOM
JEeATETBbHOCTH, TJIAHUPOBATh OPTAHM3AIIMI0 COBMECTHOW pPabOThI, pacmpeaeisTh
BUJIBI pabOT, 1OrOBAPUBATHCS, OOCYKAATh MPOLIECC U Pe3ybTaT paboThl, 00001IaAThH
MHEHHS HECKOJILKUX JTIOJICH;

y4acTBOBaTh B TPYNIOBBIX Gopmax padoThl (00CykeHHs, OOMEH MHEHUH,
«MO3TOBBIE MTYPMbD» M UHBIE), BHITTOJHITH CBOIO YaCTh PaOOTHI U KOOPAUHUPOBATH
CBOM JICUCTBUS C IPYTMUMH YJICHAMU KOMaH/IbI, OIEHUBATh KA4€CTBO CBOETO BKJIAJa
B OOmUHA TPOAYKT TIO KpUTEPUsIM, CHOPMYIUPOBAHHBIM  YYACTHHUKAMU
B3aUMOJICHCTBHA.

INPEAMETHBIE PE3YJIBTATDI

K xoniy 10 kiacca oOyuaromuiicss HAy4uTCs:

CBOOOJTHO OMepUpOBaTh MOHATUAMHU: Tpad, miockuii Tpad, CBI3HBIA Tpad,
nyTe B rpade, Ieb, IUKI, JCPEBO, CTENCHb BEPIIMHBI, JCPEBO CIy4allHOTO
AKCIIEPUMECHTA;

CBOOOJTHO OMEPUPOBATH TMOHATUSAMH: CIIy9alHBIA OSKCIIEPUMEHT (OIIbIT),
CiIy4JailHOe COOBITHE, dJIEMEHTAPHOE CIy4ailHOe COOBITHE (PIIEMEHTApHBIN MCXO/)
CIIy4ailHOTO  ONBITa, HAXOAWTh BEPOSITHOCTH COOBITUH B  OMBITaX C
PABHOBO3MOHBIMH 3JIEMEHTAPHBIMHU COOBITUSIMU;

HaXOoJUTh U (POpMyIHUpOBaTh COOBITHS: MEpEceUeHE, 00bEIMHEHUE TaHHbIX
cOOBbITHH, COOBITHE, MPOTUBOMOJOKHOE JIaHHOMY, HCIIOIb30BaTh JAHATrPaAMMBI



Diinepa, KOOPAWHATHYIO MPSAMYIO JUIsl PElIeHus 3ajad, MOJb30BaThCs (POpMyIIoi
CJIOKEHHSI BEPOSITHOCTEH JIJIs1 BEPOSITHOCTEN IBYX U TPEX CIIy4alHbIX COOBITHIA;

ONEPHUPOBATH MMOHATHUIMU: YCIOBHAS BEPOSATHOCTD, YMHOKEHNE BEPOSITHOCTEM,
HE3aBUCUMBIE  COOBITHS, JEPEBO  CIy4YallHOTO  HKCIIEPUMEHTa, HAaXOJUTh
BEPOSATHOCTH COOBITHII C MOMOILBIO INpaBUIa YMHOKEHHS, JEpeBa CIy4yallHOTrO
OIbITa, HCIOJIB30BaTh (OPMyIly IMOJIHONW BepoATHOCTH, (opMyiy baiieca npu
pElIEHNU 3a/Jad, OMNPENENATh HE3aBUCUMOCTb COOBITMH 1O ¢opMysie U IO
OpPraHM3aLMHN CIIy4aHOTO YKCIIEPUMEHTA;

NPUMEHATHh HM3yYECHHbIE KOMOHMHATOpHBIE (OPMYJBl I MEPEUUCICHUS
AJIEMEHTOB MHOXKECTB, DJIEMEHTApHBIX COOBITUN CIy4alHOTO OIbITA, PEIICHUS
3a/1a4 10 TEOPUH BEPOSTHOCTEN;

CBOOOJHO  ONEPUPOBATH TMOHATHUSAMHU: OWHAPHBIA  CIIyYalHBIA  OIBIT
(ucnpiTaHKE), yclexX W Heylaya, HE3aBHCHMbIC HWCIBITAHUS, CEpUsl HCIBbITAaHUMH,
HaXOJIUTh BEPOSITHOCTU COOBITUM: B CEPUH UCIIBITAHUH JI0 IEPBOIO YCIIEXA, B CEPUH
UCTbITaHUI bepHyIu, B ONbITE, CBA3aHHOM CO CIIy4ailHBIM BBIOOPOM M3 KOHEUHOU
COBOKYIIHOCTH;

CBOOOJHO OIEPUPOBATH MOHATHSIMH: CIy4yaliHas BEJIMYMHA, PACIPEICICHHE
BEPOSATHOCTEH, JuarpaMma paclpejeicHus, OuHapHas clydailHas BeJIMYMHA,
reoMeTpuuecKoe, OMHOMHAIILHOE paclpeiesieHue.

K koniy 11 kiacca oOy4aromuiicss Hay4YnuTCs:

ONEPUPOBATH TOHITUSAMH: COBMECTHOE PpACIPENEIICHHE IBYX CIIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TAOJIMILy COBMECTHOTO paclpeeieHus] IBYX CIy4YalHBIX
BEJIMYMH JUIS BBIJCIICHUS PACHPENCIICHUs KaKIOH BEIWYUHBI, OIPEICICHUs
HE3aBUCUMOCTH CIIyYalHBIX BEJIUYUH;

CBOOOJHO OMEpPUPOBAThH MOHATUEM MATEMATHUYECKOTO OXKHUAAHMS CIy4yalHON
BEJMYMHBI (pacnpeneseHus), TPUMEHITh CBOMCTBA MATEMaTHUYECKOTO OKHUJIAHUS
MIpU PELIEHUU 3a]a4, BBIYUCISTH MAaTEMaTHUYECKOE 0XXUAAHHE OMHOMHUAIBLHOTO U
r€OMETPUYECKOI0 PaCIIpeIeIICHNN;

cBOOOIHO ONEpPUPOBATH MOHSITUSAMU: TUCHEPCUS, CTAaHAAPTHOE OTKIOHEHHUE
CIIy4allHOM BEJIWYUHBI, IIPUMEHATH CBOMCTBA IUCIEPCUU CIIyYAaWHOW BEIWYMHBI
(pactipenienieHus) MpU PELICHUU 3a/lad, BBIUMCIATH JUCHEPCHI0 M CTaHAAPTHOE
OTKJIOHEHHE F€OMETPUUECKOr0 U OMHOMHAIILHOTO pacipe/eiIeHHUI;

BBIYHCIIATh BHIOOPOYHBIE XaPAKTEPUCTUKU MO JAHHOW BHIOOPKE U OLICHUBATh
XapaKTePUCTHUKH TEHEPAJbHOM COBOKYNMHOCTH JIaHHBIX IO  BBIOOPOYHBIM
xapaktepucTukaM. OLEHUBaTh BEPOSTHOCTU COOBITUN U MPOBEPSTH MPOCTEHIINE
CTaTUCTUYECKUE TUITOTE3BL, OJIb3YSACh H3YYEHHBIMU PACIIPEACIICHUSIMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
Kosnn4yecTBo yacos DJIeKTPOHHBIE
HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Ne /i Konrpoabnble | IIpakruyeckue
NPOrpaMMbl Bcero o0pa3oBaTe/IbHbIC
padoThbI padoThbI pecypest
1 DnemMeHThl Teopuu rpadon 3
5 CiyvaiiHble ONBITHI, CITy4aiiHble COOBITUS U 3
BEPOSTHOCTH COOBITUI
Omnepanuu Hajl MHOXKECTBaMU U
3 coObITHsIMH. CI0XKEHHE U YMHOKEHUE 5
BEPOSATHOCTEN. Y CIIOBHASI BEPOATHOCTb.
He3zaBucumele coObITHS
4 DneMeHTbl KOMOMHATOPUKHU 4 1
Cepun nociie1oBaTeIbHbIX UCIIBITAHUM.
5 Ucneiranus bepuynnu. Ciayvaitasiii BHIOOD 5
13 KOHEYHO! COBOKYITHOCTHU
6 CiyuaiiHble BEIMUMHBI U PaCIpeAcICHUS 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KIIACC

HanmeHnoBaHue pa3iesioB u TeM
Ne i/
NMporpaMmbI

KoaunuecTBO 4acos

Bcero

KouTpoJsbHbIe
padoThI

IMpakTuyeckne
padoThI

JIeKTPOHHbIE
(uudposbie)
o0pa3oBartejibHbIE

pecypcsbl

3aK0H OOJIBIINX YHCE

OneMEHTHI MAaTEMaTHYECKOM CTaTHCTUKU

HenpepbiBHBIE CiydaiiHbIe BETUYNUHbI
3 (pactpenenenus), moka3aTelIbHOE U
HOPMAaJIbHOE pacCIIpeieIeHUs

4 Pacnpenenenue Ilyaccona

CBs3b MCKAY CJ'Iy‘IB.fIHBIMPI BCIIMYMHaAMH

6 O00011IeHE U CHCTEMATH3aLMs 3HAHWI

11

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




MPOBEPSEMBIE TPEEOBAHUS K PE3YJIBTATAM
OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM IPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThl 0CBOCHHUSI OCHOBHOI
NPOBepPsIeMOro .
pesyabTaTa o0pa3oBaTeJIbHOM MPOrpaMMbI CpeIHero 001ero 00pa3oBaHus
6 Teopust BEpOSITHOCTEN U CTATUCTHKA
6.1 YuTaTh ¥ CTPOUTH TAOIMIIBI U AHMATPAMMBI
6.2 OnepupoBaTh  NOHATHAMH: CpeiHEe apUPMETHUECKOe, MeAHaHa,
HauOoJIblIIee, HAUMEHbLIIEe 3HaUeHUe, pa3MaX MacCUBA YUCIIOBBIX JAHHBIX
OnepupoBaTh MOHATUSAMU: CIIy4allHbIM SKCIIEPUMEHT (OIBIT) U CIy4ailHOe
COOBITHE, JIEMEHTAapHOE COOBITHE (3JEMEHTapHBIA HMCXOJ) CllyyailHOro
6.3 ONbITa; HAXOAUTb BEPOSATHOCTH B OIBITAX C PABHOBO3MOXXHBIMU
CJlydyaliHbIMU COOBITUSIMH, HAXOUTh U CPABHUBAThH BEPOSATHOCTH COOBITUIH
B M3YUEHHBIX CIIy4allHbIX IKCIIEPUMEHTAX
Haxomute U ¢GopmynupoBath COOBITHS: TEpecedeHHue M OO0bEeTUHEHHE
6.4 JAHHBIX COOBITHI, COOBITHE, MPOTHUBOIIOJIOXKHOE JaHHOMY COOBITHIO;
' MOJB30BATbCA  AMarpaMMamMu  Dijepa ©u  (QOpMYyNoOil  CIOKeHUs
BEPOATHOCTEN IIPU PELLICHUU 3a1a4
OnepupoBaTb MOHATUSMHU: YCJIOBHas BEPOSTHOCTb, HE3aBUCHUMBbIE
6.5 COOBITHSI; HaXOJUTh BEPOSITHOCTU C MOMOIUIBIO IPaBUIa YMHOXEHUS, C
MOMOUIBIO AEPEBA CIYYANHOTO OMbITa
6.6 [TprMeHsTh KOMOMHATOPHOE NMPABUIIO YMHOXKEHHUS ITPU PEILIEHUH 3a/1a4
OnepupoBaTh NOHATUSAMH: HCIBITAHUE, HE3aBUCUMBIE UCIIBITAHUS, CEPHUS
6.7 UCTIBITAHUH, yCIIeX U HeyAauya; HaXOAUTh BEPOATHOCTH COOBITUI B CEpUH
' HE3aBHCHMBIX HCIIBITAHUHA JI0 TMEPBOTO YyCIIEXa, HaXOAUTHh BEPOATHOCTH
coObITHI B cepuu ucnblTaHuil beprymm
6.8 OnepupoBaTh INOHATUSAMU: CiIydaiiHash BEJIWYMHA, paclpelesieHue
' BEPOATHOCTEMH, ArarpaMma pacrpeesieHus
11 KIIACC
Kona .
IIpoBepsiemble npeIMeTHbIE pe3yJIbTAThl 0CBOEHHS] OCHOBHOM
NPOBEPsIEMOro .
o0pa3oBaTe/ibHOI MPOrPaMMbI CpeHero 00uero 00pa3oBanus
pe3yJbTara
5 Teopust BEpoOSITHOCTEH U CTaTUCTUKA
51 CpaBHMBAaTh  BEpPOATHOCTH  3HAUCHMM  CIOy4yallHOM  BEJIMYMHBINO

pacrpeieNIeHUIO I C TIOMOIIBIO JUarpaMM




OHGpHpOBaTB INOHATHEM MATEMATUYCCKOTO OXHWAaHWA, IIPUBOJUTH
IIPHUMEPEI TOI'0, KaK IPUMCHACTCA MAaTEMATUUCCKOC OKHNJaHNE CHy‘I&ﬁHOﬁ

52 BEJIMYHMHBI, HAXOJHWTh MAaTEMAaTHYECKOEC OXHJAHUE 110 JIAHHOMY
pacrpeeneHuto

53 Nwmetsb npeacTaBiaeHue 0 3aK0OHE OOJIBIIINX YHCEIT

5.4 Hmets npencraBieHue 0 HOPMAJIBHOM PACIIPENEICHUN




IHPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIeMEHT COIEPKAHUS

6

Teopust BEpOATHOCTEN U CTATUCTHKA

6.1

[IpencraBneHre  maHHBIX C MOMOIIBK Tabmmi W amarpamm.  Cpemnee
apudmernueckoe, MeAraHa, HauOOJbIIeE W HAMMCHBIIEE 3HA4YEHMs, pa3Max,
JTUCTIEPCHUS U CTAHJIAPTHOE OTKIIOHCHHUE YHCIIOBBIX HA0OPOB

6.2

Cny4aifHble DKCIIEPUMEHTHI (OIBITBI) W CIIy4ailHbIe COOBITHSA. DJIEMEHTAapHBIC
coObiTst (Ucxozpl). BeposiTHOCTH ciydallHOro CcoOBITHS. BIWM30CTh YaCTOTHIH
BEPOSATHOCTH COOBbITHH. CirydaiiHble ONBITHl ¢ PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMHU
coObITUsIMH. BeposiTHOCTH COOBITHH B OIIBITAXC PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMU

6.3

Onepauun Haj CcOOBITUSAMHU: IE€peceyeHue, OObEANHEHHE, IPOTUBOIOIOXKHBIE
coObITus. uarpammsl Diinepa. opmyna ciaoxkeHus: BEposTHOCTEN

6.4

YcnoBHass  BEpPOATHOCTb.  YMHOXKEHHE  BEpoOsTHOCTEW. [lepeBo  cirydailHOro
skcriepuMenTa. opmyria MmoHo# BeposiTHOCTH. He3aBucumbIe COOBITHS

6.5

KomOunatopaoe mpaBmino ymHOeHHs. llepecranoBku wu daxrtopuan. Hucmo
coueranuil. Tpeyronpauk Ilackans. @opmyna 6uHoma HeroToHa

6.6

bunapHblli crmyyaliHeli ONBIT (MCIIBITAaHME), yclex W Heyaaya. HesaBucumble
ucnelTaHus. Cepusi HE3aBUCHMBIX HCIBITaHMKA [0 mepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIIbITAaHUN bepHyn

6.7

Cny4aitnas BennunHa. Pactipenenenue BepostHocTed. JlnarpaMma pacnpeaesieHus.
[Tpumeps! pacnipeieieHnit, B TOM YHCIIE T€OMETPUIECKOen OMHOMHUATBHOE

11 KIIACC

Kon

IIpoBepsiemMblii 371eMEHT COAEPKAHMUS

Teopust BEpOATHOCTEN U CTATUCTHKA

5.1

UucnoBble XapaKTEPUCTUKHU CIIYYaWHBIX BEJIUYMH: MAaTEMATHYECKOE OXKHUIAAHUE,
JIACTIEPCHUS U CTAHJIAPTHOE OTKJIIOHEHUE. [[prMepbl MpUMEHEHHST MAaTEMAaTUYECKOTO
OXKHJaHHs, B TOM YHCIIE B 3aJladaX W3 IOBCEIHEBHOM XKM3HH. MareMaTHUecKoe
OXHJIaHWe OWHAPHOM CIIydalfHOW BEJMYMHBI. MaTeMaTHYeCKOE OXKUJAHUE CYMMBI
CIIyYalHBIX BEIMYMH. MaTeMaTH4eCKOe OKUIAHUE U JUCIIEPCHS TEOMETPUUIECKOTO
1 OMHOMMAJIBHOTO pacrpeeieHui

5.2

3aKoH OOJNBIIMX YHCEN U €T0 POJb B HAyKe, IPUPOJIe U 001ecTBe. BrIOOpOUHBIii
METOJI UCCIEJOBAaHUI

5.3

IIpuMepsl HempepbIBHBIX — CIIy4alHbIX BenuuuH. lloHsTtne o0 IUIOTHOCTH
pacnpezneneHus. 3anadu, IPUBOLALIME K HOPMAIBHOMY pacnpeneneHuro. Ilonarne
0 HOPMAaJIbHOM paclpeicIeHuN




MPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHON
ITPOTPAMMBI CPEJHET'O OBIIIETO OBPA3OBAHUSI

Kon IIpoBepsiemblie TpeOOBaHMS K MPeIMETHBIM Pe3yJIbTaTaM 0CBOEHMS
NMpPOBEPsIEeMOr0 . OCHOBHOI 00pa30BaTeJbHOI NPOrpaMMBbI CPeHEro 001ero
TpeOOBaAHHUA o0pa3zoBaHus

Bnanenne Meromamu J10Ka3aTeNbCTB, JITOPUTMAMH PELICHUS 3a/1ady;
yMeHHue (OpMyIMpOBaTH W ONEPUPOBATH MOHATHUSIMU: OIpPEIEICHUE,
akcuoma, Teopema, CIJEJCTBUE, CBOMCTBO, IPU3HAK, [OKAa3aTEJIbCTBO,
paBHOCHUIIbHBIE ()OPMYITHUPOBKHU; IPUMEHATH UX; YMEHHUE (POPMYITUPOBATH
oOpaTHO€ U IPOTUBOIOJIOKHOE YTBEPXKAECHUE, MPUBOAUTH NPUMEPHl U
KOHTPIIPUMEPHI, HCIOIb30BaTh METOJ MaTeMaTHYeCKON WHAYKILHUU;
IMPOBOAWUTE JOKA3aTCIBHBIC PACCYKACHUA ITPU PCIICHUHU 3a1aY4, OUCHUBATH
1 JIOTUYECKYI0 TMPaBWIBHOCTh PACCYXJCHUI;, yMEHHE OIEepPUPOBATH
MOHATUAMMU: MHOXKCCTBO, IMOAMHOKXECTBO, OICPpAllMK HAA MHOXCCTBAMU,
YMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIA  ammapar Juis
OIMUMCAaHUs PCAIbHBIX IMPOICCCOB U SIBJIEHUU U IIpr pCIICHWHU 3a7ia4, B TOM
YHCIie U3 IPYruX YUeOHBIX MPEAMETOB; YMEHHE OTIEPUPOBATH OHIATUSIMU:
rpad, cBsI3HBIN rpad), 1epeBo, UK, Tpad Ha MIIOCKOCTH; YMEHUE 33/1aBaTh
Y OMHCHIBATh Tpadbl pa3InYHBIMU CIIOCOOAMU; UCTIOIB30BaTh Tpadbl MpH

pelieHnu 3aaa4

YMeHne onepupoBaTh MOHSATHSAMH: HATypaJIbHOE YHCIIO, LEN0e YHCIIO,
CTETEHb C LIENIBbIM [T0Ka3aTeeM, KOpeHb HaTypaJlbHOW CTETEeHH, CTENEeHb C
panroHATBFHBIM TTOKa3aTeNleM, CTETIEHb C IEHCTBUTEIBHBIM MOKa3aTeleM,
norapudM 4YHCIA, CHHYC, KOCUHYC M TaHTE€HC MPOM3BOJIBHOTO 4YHCIA,
OCTaTOK TI0 MOYIIO, PAlOHAJIBHOE YHCIIO, MPPAIOHAIBHOE YHCIIO,
MHOXKECTBA HATypaJIbHBIX, IENbIX, PALMOHAIbHBIX, JEHCTBUTEIBHBIX
2 YHCeNT; yMEHHE HCIIOJIb30BaTh PU3HAKA JIEIMMOCTH, HAMMEHBIINH 00IHiA
JeTUTeNhb W HauMeHblllee ofIlee KpaTHoe, airoputMm EBkinaa npu
pelIeHNH 3a/1a4; 3HAKOMCTBO C PA3JIMYHBIMH TTO3UIIMOHHBIMUA CHCTEMaMHU
CUMCIIEHUS;  yMEHHUE  BBIIOJHATH  BBIYMCICHHWE  3HAUEHUH U
npeoOpa3oBaHUsl  BBIPAXECHWH €O  CTEMEHSAMH U JIorapuQmamu,
npeoOpa3oBaHusi  JIpPOOHO-pallMOHAIBHBIX  BBIPAKEHUH;  YMEHHE

ONEpUPOBATh TMOHSATUSMHU:  IOCIENOBATEIBHOCTh, apH(MeTHUYecKas




Iporpeccusi, reoMeTpudeckas Iporpeccus, OECKOHEYHO YyObIBaromas
reOMETPUUYECKasl IPOrPECCUsl; YMEHHE 3a]1aBaTh I10CIEJ0BAaTEIILHOCTH, B
TOM 4YMCJE C IOMOIIBI0 PEKYPPEHTHBIX (OPMYN; YMEHHE ONEpPUpPOBATH
MOHATUAMH: KOMIUIEKCHOE YHCJIO, CONPSKEHHBIE KOMIUIEKCHBIE YHUCIIA,
MOJlyJIb U apT'yMEHT KOMIUIEKCHOT'O 4ucia, (popMa 3amucu KOMIUIEKCHBIX
yrcen (reoMeTpudecKas, TPUrOHOMETPHYUECKas U ajredpandeckas); yMeTh
IIPOU3BOAUTH apU(METHUUYECKHE NEHCTBUSA C KOMILUIEKCHBIMH YHCIIAMU;
IIPUBOAMUTH IPUMEPHI UCIIOJIB30BaHUS KOMIUIEKCHBIX YHCEII; OIEpUPOBATh
HNOHATHSIMM:  Marpuma 2x2 u  3x3, omnpenenurenab  MaTpHLbL,

FCOMeTpI/I‘-IeCKI/Iﬁ CMBICJI OIIPCACIIUTCIIA

YMeHne onepupoBarh MNOHATHAMU: PalUOHAIBHBIC, UPPALMOHAIbHBIC,
MOKa3aTeJbHbIe, CTEIEHHBIC, JOTapU(PMHUECKUE, TPUTOHOMETPHUYECKHE
YpaBHEHUS M HEPABEHCTBA, WX CHUCTEMBI; YMEHHE OIECPUPOBATH
MOHATUSIMH: TOXKJIECTBO, TOKJIECTBEHHOE NpeoOpa3oBaHUE, YpPABHEHHUE,
HEPABEHCTBO, CHUCTEMa YPAaBHEHWM U HEPABEHCTB, PAaBHOCHIIBHOCTH
YpaBHEHUH, HEPABEHCTB M CHCTEM; YMEHHE pEIIaTh YpAaBHEHUS,
HEPABEHCTBA M CHUCTEMBI C IIOMOILUBI DPA3IUYHBIX IPUEMOB; pELIATH
YpPaBHEHHUs, HEPABEHCTBA M CHCTEMBI C IApaMeTpOM; IPUMEHATH
YpaBHEHUs, HEPABEHCTBA, UX CHUCTEMBI ISl PEIICHUS MaTeMaTH4EeCKUX

3ala4 " 3a1a4 U3 pa3JInYHbIX obOmacren HAayKHU U peaanoﬁ KU3HHU

YMeHue omnepupoBaTh MOHATHSAMHU: (QYHKUIMSA, YETHOCTh (DYHKIHH,
MEePUOJNYHOCTh (PYHKIIMH, OTPAHMYEHHOCTh (YHKIIMH, MOHOTOHHOCTH
GyHKIMH, SKCTpeMyM (QYHKIUHM, HauOoJbIllee U HaUMEHbIIee 3HAUYEeHUS
(GyHKIIMU HAa TPOMEXKYTKE, HelpepbIiBHAs (QYHKIUS, aCUMIITOTHI rpaduka
¢GbyHKIMHU, TIepBasi U BTOpas MPOM3BOAHAS (DYHKIMM, F€OMETPUYECKUN U
¢u3nueckuif CMBICT TPOU3BOAHOM, TNepBooOpa3Has, OIpeneIEHHbIN
UHTErpaj; yMEHHE HaxOJUTh AaCUMOTOTHI rpaduka (YHKIHMH; yMEHHE
BBIUUCIISATh  TNPOU3BOJAHBIE CYMMBbl, IPOMU3BEIACHMS, YACTHOTO U
KOMIO3ULMHU (DYHKIMHA, HAXOAUTh YpaBHEHHE KacaTelbHOW K rpaduky
(GYHKIIMM; YMEHUE HaxOJUTh IMPOU3BOJIHBIE AJIEMEHTApHBIX (YHKIUH;
YMEHHE HCHOJIb30BaTh MPOU3BOJHYIO JUISI HCCIEAOBAaHUS (DYHKIIMIA,
HaXOIUTh HauOOJbIIME M HAUMEHbIIHWE 3HAYeHUsS (YHKIUN; CTPOUTH
rpadMKd MHOTOYJICHOB C MCIOJIb30BaHMEM arrapara MaTeMaTHYecKOro
aHaJIM3a; MPUMEHATH IPOU3BOJHYIO JUI1 HAXOXKJIEHUS HAWIYydIIEero
pelieHysl B NPUKIAJHBIX, B TOM 4YHCJIE COLUAIBbHO-3KOHOMHUYECKUX HU

(bU3MYeCcKUX 3a/auax; HaXOAUTh TUIOMAIH U 00BEMBI (PUTYP C TTOMOIIIBIO




HUHTCrpaia;, MpuBOAUTE MNPUMEPBI MAaTEMATUYCCKOTIO MOACIUPOBAHUA C

oMo1Ibio TuddepeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh MOHATUAME: IpaduK GyHKIUHU, oOpaTHas QYyHKIHS,
KoMno3uuusi (GyHKIMA, TuHeWHas (QyHKIMS, KBaapaTuyHas (QYHKIHA,
pauMoHanbpHas (YHKIMS, CTelneHHass (YHKIMs, TPUTOHOMETPUYECKHE
¢GbyHKIMH, OOpaTHBIE TPUTOHOMETpHUYECKHE (DYHKIUH, TOKa3aTeiabHas U
norapupmuyueckas (QYHKIHMU; yMEHHE CTPOMTh IpaUKU H3YyYEHHBIX
GbyHKUMH,  BBINOJNHATH  IpeoOpa3oBaHusi  rpadukoB  (YHKIHUH,
UCIOJIb30BaTh TpaQUKyU sl U3YyUEHUs MIPOLECCOB M 3aBUCUMOCTEH, MpU
peleHnn 3a1a4 U3 APYrux y4eOHBIX MPEJAMETOB W 3a7ay M3 pealbHOU
KHU3HHM, BBIpaXKaTb (OpPMyJIaMHd 3aBUCUMOCTH MEXAYy BEJIWYMHAMU;
WCIOJIB30BaTh CBOWCTBA M rpaduku (QPYHKIMHA Ui pelIeHUs YpaBHEHHIA,
HEpaBEHCTB M 3a/ad C I[apaMeTpaMu; H300pakaTh Ha KOOPAMHATHOU

IINIOCKOCTH MHOXXCCTBaA peH_IeHI/Iﬁ ypaBHeHHfI, HCPaBCHCTB U UX CUCTCM

YMeHue pemiath TEKCTOBbIE 3aJaud Pa3HbIX THUIOB (B TOM 4HCIIE Ha
IPOLEHTHI, JOJIM U 4YacTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTh TOBApOB U
yCIIyT, HAJIOTH, 3a/1a4d U3 00JIaCTH YNPABICHUS JUYHBIMU U CEMEHHBIMU
(uHaHCaMU); COCTaBIATh BBIPAKEHMS, YpaBHEHMs, HEPABEHCTBA M HX
CHUCTEMBI IIO YCIOBHMIO 3aJa4M, HMCCIENOBATh IIOJIyYEHHOE DEIIECHUE U
OLIEHUBATh NPABIONOJO0OHOCTh pPE3YyIbTAaTOB, YMEHHE MOJEIUPOBAThH
peanbHble CUTyallUd Ha S3bIKE MAaTEMAaTHUKH; COCTAaBIATH BBIPAKEHUS,
YpaBHEHUSI, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBUIO 3aJ1a41, UCCIIEI0BATh
IOCTPOEHHBIE MOJAEIM C HUCIOJNb30BAHUEM  ammapara  aiareOpsl,

MHTEPIPETUPOBATH ITOIYYEHHBIN PE3YIbTAT

YMeHue onepupoBaTh MOHATUSAMU: cpe/iHee apupMeTHYecKoe, MeIuaHa,
HauOoJbIIee U HaUMEHbIIIee 3HAaUeHUs, pa3Max, IUCIIEPCHsl, CTaHJapTHOE
OTKJIOHEHHE YHCIIOBOro Habopa; yMEHUE W3BIEKaTh, UHTEPIPETUPOBATH
nH(popMalnIo, MPeACTaBIEHHYIO B TabIUIaX, Ha Tuarpammax, rpadukax,
OTPa)KaOIIYI0 CBOMCTBA PEAJIbHBIX IIPOLIECCOB U ABJICHUH; NPEACTABIATh
“HQOpMANUIO C TIOMOINBIO Ta0NWI W JUarpaMM; HCCIIEIOBaTh
CTaTUCTHYECKHE JaHHbIe, B TOM 4YHCIE C NPUMEHEHHEM TrpadHuecKux
METOJIOB U 3JIEKTPOHHBIX CPEJCTB; rpaQUUecKH UCCIEI0BaTh COBMECTHBIE

Ha6J'IIO,Z[CHI/ISI C IOMOIIBIO JUAarpaMm pacCCUBaHUs U JIMHEMHOMN perpeccun

YMeHue oInepupoBaTh IOHATUSAMHU: CIIYYalHBIM OIBIT U CIy4alHOE

COOBITHE, BEPOSITHOCTb CIY4alHOTO COOBITUSI; YMEHHE BBIYHMCISATDH




BEPOSITHOCTh C HCIOJB30BAHUEM TpaUUECKUX METOAOB; NPUMEHATH
(OpMyIIBI CIHOXKEHHUS W YMHOXKEHHUS BEpOSTHOCTEH, (HOpMyIly IOJHOMN
BeposATHOCTH, popmyny bepHymim, komOuHAaTOpHBIE (HAKTBI U (OPMYIIHL;
OIICHUBATh BEPOSITHOCTH PEAbHBIX COOBITHH; YMEHHE OIEepPHpPOBATH
MOHATUSIMU:  CITydaifHass BEJIWYHMHA, pAaCHpeICICHHEe BEpOSTHOCTCH,
MaTeMaTHYeCKOe OKHJIAaHWE, TUCIEPCUsS M CTaHAapTHOE OTKIOHCHUE
CIIyYallHOH  BENUYMHBL, (DYHKIUM paCIpelesieHus] U IUIOTHOCTH
PaBHOMEPHOTO, IIOKA3aTEIILHOTO U HOPMAIILHOTO PaCIpeIe]ICHUN; YMEHHE
MCIIOJIb30BaTh CBOMCTBA M3YUYEHHBIX pAacTpeACIICHUN sl peIIeHUs 3a1a4;
3HAKOMCTBO C IOHSATHSMH: 3aKOH OOJIBIINX YHUCEN, METOJbI BHIOOPOYHBIX
WCCIICIOBAaHWM; YMEHUE TIPUBOAWTH IPUMEPHI MPOSIBICHUS 3aKOHA
OOJIBIIIMX YHCENl B TMPHUPOJHBIX W OOLICCTBEHHBIX SIBICHHUSX; YMCHHUE
OIIEPUPOBATH MOHATUSAMH: COYCTAHHE, MEPECTAHOBKA, YHCIO COYCTAHHA,
YHCJIO  TIePEeCTaHOBOK, OWMHOM HpBIOTOHA; yMeHHUE MPUMEHATh
KOMOMHATOpHBIE (DAKTBI M PACCYKICHUS JUIS PEIICHUs 3a7a4; OllCHUBATh
BEPOSTHOCTH PEATbHBIX COOBITHIA; COCTABIISITh BEPOSITHOCTHYIO MOJICIb U

HHTCPIIPCTHUPOBATDH HOJ'Iy‘IGHHBIfI pe3yiibTar

YMeHue onepupoBarb IOHATUSAMM: TOUYKA, IpsAMas, IUIOCKOCTD,
MPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA YIJIa, IJIOCKHUI YroJl, ABYTPAHHBIN
YTOJI, TPEXTPAHHBIN YTOJI, CKPELIUBAIOLIMECS TIPSMBbIE, APAIIIEIBHOCTD U
NEPpHNCHAUKYIIAPHOCTh MPAMBIX U HHOCKOCT@I\/JI, yroia MExay HnpssMbIMU,
YIOJl MEXAY MpsIMOM M IUIOCKOCTBIO, YIOJl MEXAY IUIOCKOCTSMH,
paccTosiHUE OT TOYKM JO IUIOCKOCTH, PACCTOSIHUE MEXAY MPSIMbIMU,
paccTosHUE MEXAY IIJIOCKOCTSAMU; YMEHUE UCIIOIB30BaTh IPU PELICHUHU
3aa4 U3Yy4YCHHBIC (i)aKTI)I U TCOPEMBI INIAHUMETPHUH, YMCHUEC OLUCHHUBATDH
pazMepsl OOBEKTOB OKPYKAIOIIEro MHpA; CTPOUTh MaTeMaTHYECKHE
MOJZCIN C MOMOHIBIO TCOMETPUUYCCKHUX HOHSATHH W BCJIIMYHH, PCIIATh

CBA3aHHBIC C HUMH ITPAKTUYCCKHUE 3a1a4n

10

YMeHue omepupoBaTh MOHSATHUSMU: IJIOMAAb (GUTYpPHI, 00BEM (UTYPBI,
MHOTI'OIrpaHHUK, HpaBI/IJ'H)HI)II\/'I MHOTI'OrpaHHUK, CEYCHHUEC MHOI'OI'paHHHUKA,
Ky0, mMapaijieNnenumnes, Mpu3Ma, NupamMuaa, (Gurypa ¥ TOBEPXHOCTh
BpallieHus, MWIMHAP, KOHYC, map, cdepa, miomanb chepsl, miomaib
MOBEPXHOCTA MUPAMUBI, TPU3MBI, KOHYyca, LUIUHApPA, O0BEM Kybda,
OpsAMOYT'OJIBHOTO TIMapaliCICnrIicaa, nUupaMuabl, MIPWU3MbI, HHUIHWHIAPA,
KOHyca, I1apa, pa3BEpTKa MOBEPXHOCTH, CEUCHUS KOHYCa W LWIMHIPA,

nmapajiyiCJIbHbIC OCH HWJIM OCHOBAHHIO, CCUCHHUC IIapa, IUIOCKOCTD,




Kacaromasics chepbl, HWIMHIpPA, KOHyCa; YMEHHE CTPOUTh CEueHUe
MHOTOTpaHHHKa, N300pakaTb MHOTOTPaHHUKH, (PUTYpHl U TIOBEPXHOCTH
BpaLIEHUs, UX CEYEHUs, B TOM YHCIIE C IIOMOLIbIO 3JIEKTPOHHBIX CPEICTB;
yYMEHHUE NPUMEHITh CBOHCTBA T€OMETPUYECKHX (DUTYp, CAMOCTOSTEIHHO
(dbopMyIHpOBaTh ONpeeNieHUs] U3y4aeMbIX (QUTYp, BBIIBUTATh TUIIOTE3bI O
CBOWCTBaX M MpPH3HAKAX TI'€OMETPHUUECKUX (QHUTYp, 0OOCHOBBIBATH MWIIH
OlpoBepraThb HX; YMEHHE IMPOBOAMUTH KiaccHuuKanuoo Guryp Imo
Pa3IMYHBIM MPHU3HAKaM, BBIMOJIHATE HEOOXOAMMBIE IOMOJHUTEIbHBIE

MIOCTPOECHHUS

11

YMeHue omnepupoBaTh TOHATHUSMHU: JABI)KEHHE B IPOCTPAHCTBE,
napajyieIbHBIA MEPEeHOC, CUMMETPHUSl Ha IJIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue Moa00UsA, MOAOOHBIE (UTYpBI; yMEHUE
pacrio3HaBaTh paBHBIE M MMOJ0OHBIE (DUTYPBI, B TOM YHUCIE B IPUPOAE,
HCKYCCTBE, apXUTEKTYPE; HUCIOJIB30BaTh TEOMETPUICCKHE OTHOIICHUS IIPH
pelIeHNH 3a]a4; HAaXOAWUTh T'€OMETPHUYECKHE BEJIMYMHBI (JIJIMHA, YTOJI,
TUIOIIAb, 00BbEM) MPU PEUICHUH 3a/1a4 U3 APYTHX YIeOHBIX MPEIMETOB U
U3 pealbHOW JKU3HH, YMEHHE BBIYUCIATH TCOMETPUYCCKUE BEITHMYMHBI
(nmHA, yroim, miomiaab, OOBEM, IUIOMAAb TMOBEPXHOCTH), HCIIONB3YS
W3Yy4YeHHbIE (POPMYJIBI U METOMABI, B TOM YHCIE: TUIOH[ab MOBEPXHOCTU
MUPaMUJIbI, TPU3MBI, KOHYCa, IWJIWHIpA, TUiomanas chepol; 00béM Kyda,
MPSIMOYTOJIBHOTO Tapajielenunena, MUpaMHuIbl, TPU3MbI, LHAIHHIPA,

KOHYCa, 1l1apa, YMCHUC HaXOJUTb OTHOIICHHUE 00BEMOB HO)IO6HBIX (bHpr
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YMmenue ONCpHUpOBaTh MOHATHAMUA: IPAMOYTI'OJIbHAA CUCTEMaAa KOOPAMUHAT,
BCKTOP, KOOPAHWHATBI TOYKH, KOOPAHWHATBI BCKTOpAa, CyMMa BEKTOPOB,
MPOU3BCACHUC BCKTOpa Ha 4YHCIO, Pa3JIOKCHUEC BCKTOpPa IIO 6a3Hcy,
CKaJIIpHOC TMPOU3BEACHHUE, BCKTOPHOC IIPOM3BCACHUC, YIrOJI MCKIAY
BCKTOpaMHU; YMCHHUC HUCIIOJIb30BATh BCKTOpHLIf/'I n KOOpI[I/IHaTHBII\/Il MCETO

JUISA peIICHUS TCOMETPUICCKUX 3a/1a4 U 3a1a4 APYTrux y‘leGHLIX npeaIMeETOB

13

YMmenue BBI6I/IpaTL HOI[XOI[SIIJ_[I/Iﬁ MCTOJ AJid pCIICHUA 3a/1a4; IOHUMaHUC
3HAYUMOCTH MATCMATUKHW B HU3YUYCHHUH MNPHUPOAHBIX U O6H.[€CTB€HHI)IX
poneccoB u HBJ'ICHPIﬁ; YMCHHUC pacCllO3HaBaTh IIPOSABJICHUC 3aKOHOB
MaTEMaTUuKHN B HCKYCCTBE, YMCHHUEC ITPUBOJUTHL IPUMEPHLI MATEMATUUCCKUX

OTKPBITHHA POCCHUUCKON U MUPOBOM MaTeMATHYECKOW HAyKH




HEPEYEHDb 2JIEMEHTOB COAEPKAHUS, ITIPOBEPAEMbBIX HA EI'D
IO MATEMATHUKE

Kox | [IIpoBepsieMblii 3JIeMEeHT coaepKAHUS
1 Yucna v BEIYUCTICHHS

11 HarypanbHsie u nenbie uncia. [Ipu3Haky eTMMOCTH HENTbIX YHCENT

12 Panuonansubie uncina. OOBIKHOBEHHBIC W JECSATHYHBIE JPOOH, TPOLEHTHI,
' OeCKOHEUHBIE IEPHOANYECKHE APOOH

13 Apudmernueckuii KOpeHb HATYpaJIbHOM cTeneHH. J(eHCTBHS ¢ apupMEeTHUECKIMU
' KOPHSIMU HAaTYpaJbHOMN CTENCHH

14 Crenienb ¢ menbiM mokaszateneM. CTENeHb C PAIlMOHATIBHBIM ITOKA3aTENEM.
' CBolicTBa cTeneH!

15 CuHYC, KOCHHYC M TaHICHC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApPKTAHT'€HC YMCIIOBOTO apryMeHTa

16 Jlorapugm uucina. JlecSTHYHbIE U HATYPAIbHbIE JTIOTapUpMBbI

JleiicTBUTENbHBIE YHCTA. ApUPMETHYCCKUE OMEepalii C JCHCTBUTEIBHBIME
17 upciaamu. [IpuOIMKEHHBIE BBIYKMCICHUs, TPAaBUIA OKPYIJIEHHs, NPUKUIKA W
OIICHKA Pe3yJIbTaTa BBIYMCIICHHUI

1.8 [TpeoOpa3oBanue BbIpaskeHUH

19 KomriekcHbie uncna
2 VpaBHEHUs ¥ HEPABEHCTBA

2.1 Llenbie 1 qPOOHO-pAIIMOHATIBHBIE YPABHEHHS

22 HppaliioHanbHbIe ypaBHEHHSI

2.3 TpuronomeTrpruyeckue ypaBHEHHs

24 [Moka3aTenbHbIe U JOrapU(GMUIECKHE YPABHEHUSI

2.5 [lenbie ¥ APOOHO-pAIIMOHAILHBIE HEPABEHCTBA

2.6 WppanmonansHble HEpaBEHCTBA

2.7 IMoka3atenbHble U JOrapu)MUIECCKAE HEPABEHCTBA

2.8 TpuroHoMeTprUYEeCKHe HEPABEHCTBA

2.9 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHHN W HEPABEHCTB

210 | VYpaBHeHUs, HEPABEHCTBA U CUCTEMBI C [TAPAMETPAMU

211 | Marpuua cucTeMbl IMHERHBIX YpaBHEHUi. OnpeaenTeb MATPHIbI
3 Oyukiuu u rpaduku




®OyHknus, cnocodsl 3amanus GyHkiuu. ['padux dbyakumn. Bzanmao obpaTHBIC

3 ¢ynkuuu. YétHble n HeuéTHble pyHKkuuu. [leprnoanueckue GyHKINU
OOnacTh ompenesneHus U MHOXECTBO 3HaueHuil ¢yHkuuu. Hymum QyHkoum.
39 [IpomexxyTkn  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLHUH.
' MaxkcumMymbl 1 MUHUMYMBI (yHKIMUA. HanOospliee W HauMeHbIIEe 3HAYCHUE
(GYHKLU Ha IPOMEXYTKE
33 CreneHHas (yHKUUS C HaTypaJbHbIM U LEJbIM IOKa3zareneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHs N-0i cTerneHu
3.4 Tpuronomerpuyeckue GyHKINHU, UX CBOMCTBA U Tpaduku
3.5 [Toka3zaTtenpHast u morapupmMudeckas QyHKINHU, UX CBOWCTBA U Tpaduku
36 Touku paspbiBa. AcumnToTel rpadukoB ¢yHkimit. CBoiicTBa  (QYHKIIHIA,
' HETIPEPHIBHBIX Ha OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 3a/1aHUS 1TOCIIEI0BATEIbHOCTEH
3.8 Apudmernueckas u reomerpuyeckas nporpeccuu. @opmyina CIokKHbIX IPOLIEHTOB
4 Hauana maremMaTHueckoro aHamusa
41 [IpousBoanas pynxun. [Ipon3BogHbIE AIeMEHTAPHBIX (HYHKIIUI
[IpuMeHeHHe NPOU3BOJHOM K MCCIENOBAHUIO (YHKIMH Ha MOHOTOHHOCTb U
4.2 sKcTpeMyMbl. HaxoxxieHre HanOobIIero 1 HAaMMEHbIIEeTo 3Ha4yeHNs (yHKIUK Ha
OTpe3Ke
4.3 [TepBoobOpaznas. Uurerpan
5 MHoecTBa 1 JIOTHKA
5.1 MHOXeCTBO, Oonepaliu HaJl MHOKecTBaMu. Jlnarpammel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OrmncarenbHas CTATHCTHKA
6.2 BeposTHocTh
6.3 KomOunaropuka
7 TeomeTpust
7.1 @durypsl Ha MIOCKOCTH
7.2 [Tpsimble 1 MIOCKOCTU B IPOCTPAHCTBE
7.3 MHororpaHHUKU
74 Tena 1 MOBEPXHOCTH BpallleHUs
7.5 KoopauHaTs! 1 BEKTOpPBI




YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Marematuka. 'eomerpus: 10 - 11-e knaccel: 6a30BbIi U IPOOUIBLHBIN YPOBHU:
yueOHuK; 14-e uznanue, nepepadorantoe, 10-11 knacc/ Atanacsin JI.C., Byty3oB
B.®., Kagomue C.b. u ap., AkuinonepHoe o61iectBo «M31aTeascTBo

«HpOCBCHICHI/IG»

METOANYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

* Maremaruka. I'eomerpus: 10 - 11-e knaccsl: 6a30BbId U IPO(UIBHBIIA YPOBHU:
yueOnuk; 14-¢ m3ganue, nepepadorannoe, 10-11 kmacc/ Atanacsa JI.C., byry3os
B.®., Kagomiies C.b. u ap., AkunonepHoe o61iecTBo «M31aTeascTBo
«IIpocsemieHne»

OU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET

1. bubaunoteka I{OK https://m.edsoo.ru/
2. https://uchitelya.com/matematika/

3. https://urok.1sept.ru/

4. https://resh.edu.ru/

5. https://4ege.ru/gia-matematika/






