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HOACHUTEJBHASA 3AIINCKA

VYuebHsbIil kypc «Anredpa U Hayajia MaTEMAaTUUYECKOTO aHalli3ay SIBISIETCS OJHUM
U3 HanboJiee 3HaYMMBIX B IPOrpaMMe CpeTHEro ooiiero o0pa3oBaHus, MOCKOIbKY,
C OJIHOM CTOPOHBI, OH 00€CIIeYNBAET UHCTPYMEHTAIbHYIO 0a3y JUIsl U3YYEHUs BCeX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JIPYrol CTOPOHBI, (POPMHUPYET JIOTUUECKOE U
a0CTpaKTHOE MBIIUICHHE O0Y4YaloIMUXCs Ha YPOBHE, HEOOXOIUMOM ISl OCBOCHUS
uH(GOPMATUKHU, O0IIECTBO3HAHUS, UCTOPUH, CJIOBECHOCTU U JPYTUX AUCIUILUIMH. B
paMKax JaHHOTO y4eOHOro Kypca oOydarouiuecsi OBJaJeBAlOT YHUBEPCAIbHBIM
SA3BIKOM COBPEMEHHOW HayKd, KoTopas (OpMyIupyeT CBOU JOCTHXKECHUS B
MaTeMaTudeckoun Gopme.

VY4eOHblil Kypc aJireOpbl ¥ Ha4ajl MAaTEMATUYECKOTO aHaIM3a 3aKJIabIBAE€T OCHOBY
JUISl YCTICIIHOTO OBJIQJCHUS 3aKOHAMU (PU3UKH, XUMHH, OHOJOTMU MOHUMAHHS
OCHOBHBIX TEHACHIIMI pa3BUTHSA 3KOHOMUKH M OOILIECTBEHHOM *XU3HH, MMO3BOJISET
OpUEHTHUPOBATHCS B COBPEMEHHBIX LHU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO HCIIOJIb30BaTh UX AJI JaJbHEWUIIEro oOpa3oBaHMs U B MOBCEIHEBHOU
KU3HU. B TO ’xe BpeMs oOBnajeHHE aOCTPAKTHBIMU U JIOTUYECKH CTPOTHMMHU
KOHCTPYKIUSMU ainreOpbl M MAaTeMaTH4YeCKOro aHajlM3a pa3BUBAET yMEHHE
HaxXoJUTh  3aKOHOMEPHOCTH,  OOOCHOBBIBaTH  UCTHUHHOCTb,  JIOKa3bIBATb
YTBEPKJCHUS C NOMOIIBIO MHIAYKLIUN U PacCyXAarh NEAYKTUBHO, UCIIOJIb30BaTh
00001IeHNe W KOHKpPETU3allMio, abCcTparupoBaHHE U aHaJOruio, (Gopmupyer
KpEaTUBHOE U KPUTUUECKOE MBILIICHHE.

B xozme usyuenus yueOHOro kypca «Anredpa M Hayaisa MaTeMaTHUYECKOTO

aHanu3a» oOydYarouIuecs: MOJIy4YaroT HOBBIA OMNBIT PEIICHHS MPUKIAAHBIX 3a/1ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUS MAaTEMATUYECKUX MOJEIEN PEANbHBIX CHUTYalHM,
UHTEPHpPETAllud  TOJIYYEHHBIX  pELIEHUH, 3HAKOMATCA C  MpUMepaMu
MaTEeMaTUYeCKUX 3aKOHOMEPHOCTEH B IpPUPOJE, HAYKE U MCKYCCTBE, C
BBLAAIOLIIMMUCS MaTEMaTUYECKUMH OTKPBITUSMHU U UX aBTOPaMH.
VYuebnslii Kypc 00Ja4aeT 3HAYUTEIbHBIM BOCIUTATEIbHBIM MMOTEHIUAIOM,
KOTOpBIM peanu3yercs Kak uepe3 ydeOHbI MaTepuain, CrocOOCTBYIOLIUI
(GbOpMHPOBAHNIO HAYYHOTO MUPOBO33PEHUS, TaK U 4epe3 crenuduky ydeOHon
JeSITeIbHOCTH, TpeOyromel MpOJOHKUTEIbHON  KOHIIGHTpAllMM  BHUMAaHUS,
CaMOCTOSITEJIBHOCTH, aKKYPaTHOCTH U OTBETCTBEHHOCTH 3a IMOJTYYEHHBIN pe3yibTar.

B ocHoBe MeTouku 00ydeHus anredpe U HauajgaM MaTeMaTH4eCKOro aHajim3a
JICKUT IEATETIbHOCTHBIA MPUHIUI OOyUEHHUS.

B ctpykType yuebHOro Kypca «Anredpa 1 Hayaia MaTeMaTHYeCKOTO aHATN3a»
BBIJICJIEHBl  CIIEAYIOIIME COAEPKATEIbHO-METOAUYECKUE JIMHUM: «Yucna w
BbIYMCIICHUS», «DYHKIMU U rpapukn», «YpaBHEHUS U HepaBeHCTBa», «Hauaina
MaTeMaTu4eckoro asHamusa», «MHoxkecTBa U JIorTMKa». Bce OCHOBHbIE
COJIEPKATEIIBHO-METOIUYECKUE JIMHUM HW3Y4aloTCsd Ha MPOTSDKEHWM JBYX JIET
oOy4YeHHs Ha YPOBHE CPETHET0 00IIero 00pa3oBaHusl, €CTECTBEHHO JOIOIHSIS APYT
Jpyra U IOCTENEHHO HACHIIIAsICh HOBBIMU TEMaMHU U pa3aenamu. [laHHbIN yueOHbIH
KypC SBJISIETCS WHTETPaTHBHBIM, IIOCKOJBKY OOBEIMHSET B cebe coaepKaHue



HECKOJIbKMX MaTeMaTHYeCKUX TUCIUIUIMH, TaKUX Kak anredpa, TPUrOHOMETpHS,
MaTeMaTUYECKUA aHAIN3, TCOPUS MHOKECTB, MaTeMaTHIeCKas JIoTuka u apyrue. [1o
Mepe TOro Kak oOydaroluecsl OBJIaJIeBal0T BCE Oojiee MMUPOKUM MaTEMATHUYECKUM
anmapaToM, y HAX TOCIIEI0BaTEIbHO (HOPMUPYETCS U COBEPIICHCTBYETCS YMEHHE
CTPOUTh MAaTEMaTHYECKYI0 MOJETh pEaTbHOW CHTyallid, MPUMEHSITh 3HAHUSA,
MOJyYEHHBIC TMPH HM3YYCHUH YYeOHOTO Kypca, s PEUIeHUS CaMOCTOSITEIHLHO
chOpMYIUPOBAHHOW MAaTeMaTHYECKOW 3ajaud, a 3aT€M HWHTEPIPETHPOBATH CBOU
OTBET.

ConepxaTenpHO-MeTOANYECKas JTMHUS «Yucna U BBIYUCICHUS» 3aBeplIaeT
¢dopMHpoBaHNE HABBIKOB UCIOJIB30BAHUS JACUCTBUTEIBHBIX YUCEIN, KOTOpOE OBLIO
HA4aTo Ha ypOBHE OCHOBHOIO o01ero oopasosanus. Ha ypoBHe cpeanero o0uiero
oOpa3oBaHus 0co0O€ BHUMaHHUE  yJensieTcss  (POPMUPOBAHUIO  HABBIKOB
palroHATbHBIX BBIYMCICHHUM, BKIIOYAIOMIMX B CE0S MCIOJIb30BAHUE Pa3TUYHBIX
dopM 3amucu 4YHcCla, YMEHUE JeNaTh NPUKHUIKY, BBIIOJIHATh HPUOIMKEHHBIE
BBIUMCJICHUSI, OLIEHUBATh YUCIIOBBIE BBIpaXXEHUs, padOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYarOIIMMCS MHOXKECTBAa HATYypPalbHBIX, IENbIX,
palMiOHANbHBIX W JCHCTBUTENBHBIX  YHCENT  JOMOJHSIOTCA  MHOXECTBOM
KOMIUIEKCHBIX YHCel. B KaxaoM H3 O3TUX MHOXECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUYecKue 3aJaud U OIepaluu: JeJICHHE Haleo,
ONEPUPOBAHUE OCTAaTKaMU Ha MHOXKECTBE LIEJbIX YHCeN, O0COoOble CBONCTBA
palroOHANBHBIX M HUPPAIMOHATIBHBIX YKCeN, apu(METHIECKUE OTEpaIliy, a TaKkKe
U3BJICYCHUE KOPHS HATYpaTbHOW CTETIEHH Ha MHO>KECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapss mocnenoBaTeNbHOMY paCIIMPEHUIO Kpyra HCIOJIb3YeMbIX YHUCEN HU
3HaKOMCTBY C BO3MO’KHOCTSIMM MX HPHUMEHEHUS ISl PeIlieHUsl pa3IudHbIX 3ajad
dbopMupyeTcsi IpeACTaBI€HUE O €IUHCTBE MATEMAaTUKH KaK HayKu U €€ pojH B
HOCTPOCHUH MOJIENel pPeajbHOro MHpa, LUIMPOKO HCHOJIb3YIOTCS 0000IIeHne U
KOHKPETH3aLIHSI.

JIluaust «YpaBHEHUS U HEPABEHCTBA» DPEATU3YETCs] Ha MPOTSIKEHUH BCETO
oOyueHusi Ha YPOBHE CpelHero oOmero oOpa3oBaHMs, MOCKOJBKY B KaXIOM
pasnene IlporpaMMmbl MpenyCMOTPEHO pELIEHHE COOTBETCTBYIOLIMX 3adady. B
pe3ynabTare oOyyarolMecs OBJIAQJCBAIOT PA3IUYHBIMH METOJAMHU  peIICHUs
palMoOHAaNbHBIX, HUPPAIMOHATBHBIX, TOKA3aTeNbHBIX, JIOTAPUPMUUYECKUX |
TPUTOHOMETPUUYECKUX ypaBHEHWH, HEPaBEHCTB W CHUCTEM, a Takke 3anad,
colepkaimux mnapameTpbl. llomyueHHbIE yMEHUS IIMPOKO HCIOJIB3YIOTCS MpPH
UCCIIEIOBAaHUM (PYHKIIUMH C TOMOIIbIO MPOU3BOJHOM, MPHU PELIEHUHN MPHUKIAIHBIX
3a7a4 U 337a4 Ha HaXOXKJEHUE HauOOJBIINX U HAMMEHBIINX 3HAYCHUH (PyHKIINU.
Jlannast comepkarenbHas IMHUS BKIIOYAeT B ce0s Takke (hOpMHUpPOBAHHE YMEHHIA
BBIMIOJHATH  pacu€rel 1o  (Qopmynam, mpeoOpa3oBaHHs  palOHAJIbHBIX,
UPPALMOHATIBHBIX M TPUTOHOMETPUYECKHX BBIPAKEHUH, a TaKXKe BBIPAKEHU,
CoAepKaluX cTerneHu u Jjorapudmel. brarogaps u3yueHuio anredOpandecKkoro
MaTepHasa MporuCcXoIuT JallbHeHIee pa3BUTHE aJITOPUTMHUUECKOTO U aOCTPAKTHOTO
MBILIUIEHUST 00yJaromuxcs, GOpMUPYIOTCSI HABBIKM JETYKTUBHBIX PACCYKICHUH,



paboTel € CHMBOJBbHBIMU (OpMaMu, MPEACTABICHUS 3aKOHOMEPHOCTEH M
3aBHCHMOCTEH B BHJI€ PABEHCTB U HEPABEHCTB. AnreOpa mpeiaraet 3QQpeKTUBHbIC
MHCTPYMEHTHl JUIA pPELIEHUs MPAKTUYECKUX M €CTECTBEHHO-HAy4YHBIX 3a]1ad,
HaIJISIHO IEMOHCTPUPYET CBOU BO3MOXKHOCTH KakK s3bIKa HAYKH.

ConepxxaTtenbHo-MeToAndecKas JuHUS «DyHKIMKU U rpaduKm» TECHO
neperieTaeTcs ¢ JPYTMMHU JIMHUAMH Y4eOHOTOo Kypca, MOCKOJBKY B KaKOM-TO
CMBICJIE 3aJa€T MOCJIEA0BATEILHOCTh M3YyUEeHUsI MaTtepuana. M3ydeHne CTeneHHOM,
MOKa3aTeabHOM, Jorapu@MUIECKOW U TPUTOHOMETPUIECKUX (PYHKIIUM, UX CBOMCTB
1 TpauKOB, WUCIOIB30BaHUE (PYHKIUHN ISl PEIICHUs 3a7a4 W3 JPYTUX YIeOHBIX
MPEIMETOB U PEATBbHOW XKWU3HUA TECHO CBSI3aHO KAK C MAaTEMaTUYECKHM AHAIU30M,
TaKk W C pEIICHWEM YypaBHEHUU W HepaBeHCTB. [Ipu 3ToM Oo0JbIIOE BHUMAaHUE
yaensiercs (OPMUPOBAHUIO YMEHHUS BbIpaxaTh (OpMYyJIaMU 3aBUCUMOCTH MEXKITY
pa3IMUYHBIMU BEJIMYMHAMH, HCCJIEAOBATh TMOJYYEHHbIC (YHKIUU, CTPOUTH HX
rpaduku. Matepuain 3ToH coJiepKaTeIbHON JIMHUM HalleJIeH Ha Pa3BUTUE YMEHUU U
HAaBBIKOB, IIO3BOJISIFOLIMX BBIPAXKAaTh 3aBUCUMOCTH MEXK/1y BEJIMYMHAMU B PA3IIMYHON
dopme: aHanUTHYECKOM, rpaduueckoit u cioBecHOi. Ero m3yuenue crocoOCTByeT
Pa3BUTHIO AJTOPUTMHUYECKOTO MBIIIIEHUS, CIOCOOHOCTH K OOOOIICHUIO U
KOHKPETHU3aLUH, UCIIOJIb30BAHUIO AaHAJIOTUH.

ConepxarenpHas auHug «Hawyana maTeMaTHYecKOro aHaiu3a» MO3BOJSET

CYILIECTBEHHO PACIIMPUTH KPYr KaK MaTEMaTUYECKUX, TaK U MPUKIAIHBIX 3a7ady,
JOCTYMHBIX O0O0YyYaroIMMCs, TaK KaK y HUX TOSBISETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CcIOXHBIX (YHKLIMM, ONpeAeNiaTb MX HauOOJbIIME W HaWMEHbIINE
3HAYEHHUA, BBIYUCIATH IUIOMAAU QUIYyp U OOBEMBI TeN, HaXOAUTh CKOPOCTH H
YCKOpEeHMsl IpoueccoB. JlaHHas conaepKaTesbHas JMHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH ITOCTPOEHHUS MaTEMaTUYECKUX MOJENIEH pEATbHBIX CUTYalUil,
MIO3BOJISIET HAXOIUTh HAWIIYYILIEE PEIIEHUE B IPUKJIAJIHBIX, B TOM YUCJIE COLIMAIBHO-
HPKOHOMHYECKHUX, 33/Jadyax. 3HAKOMCTBO C OCHOBAaMM MAaTE€MaTHYECKOIO aHajau3a
CIIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (POPMATIBHO-TIOTUYECKOTO U KPEATUBHOTO
MBILUICHUS, (OPMHUPOBAHUIO YMEHHUI pPAclo3HaBaTh MPOSIBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKe U UcKyccTBe. OOyuaronuecs y3HaloT O BbIIAIOIINXCS
pe3yibTaTax, MOJIYYEHHBIX B XOJI€ Pa3BUTHUsSI MAaTEMATUKU KaK HAyKd, U 00 UX
aBTOpax.

ConepxarenbHO-MeToquYecKas JuHUsA «MHOXeCTBa U JIOTHKa» BKJIIOYAeT B
ceOsl DJIEMEHTbl TEOPUUM MHOXKECTB M MaTEMaTUYECKOM JIOTHMKHU. TeopeTHuko-
MHO>KECTBEHHBIE MPECTABIECHUS IPOHU3BIBAIOT BECH KypC IIKOJbHON MaTEMAaTUKH
U TpeiaraloT HamOosee YHUBEPCAJIbHBIA S3bIK, OOBEIUHSIOUINI BCE pa3/esbl
MaTeMaTUKM M €€ MPUIOKEHUN, OHM CBS3bIBAIOT pa3HbIE MaTEMaTUYECKUE
JUCUUIUIMHBL W WX MpWIOXKEHUs B eauHoe wenoe. [losTomy BaxkHO nHath
BO3MOXKHOCTh O0y4Yaromiemycsi TMOHHMaTh TEOPETUKO-MHOKECTBEHHBIM S3BIK
COBPEMEHHOW MAaTEMAaTUKH M HCIOJb30BATH €r0 I BBIPAKEHUS CBOMX MBICIIEH.
JlpyruM BaXHbIM [PU3HAKOM MATEMaTUKU KakK HAyKH CIEQyeT MpU3HATh
CBOMCTBEHHYIO €U CTpOrocTh OOOCHOBAaHMM M CIIEIOBAHHE OIpeaeIEHHBIM
IpaBWJIaM  [IOCTPOCHUSI  JOKAa3aTelIbCTB.  3HAKOMCTBO €  DJIEMEHTAMH



MaTEeMaTUYeCKONW JIOTUKM CIOCOOCTBYET PAa3BUTHUIO JIOTHYECKOTO MBIIIICHUS
OOy4JaroIuXcsl, TTO3BOJISIET UM CTPOUTH CBOM PACCYKJICHUS HAa OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTeMaTHYECKOTO aHaIu3a»
MPUCYTCTBYIOT OCHOBBI MAaTE€MaTHYECKOTO MOJCIUPOBAHUS, KOTOPhIC MPU3BAHBI
criocoOCcTBOBaTh (DOPMUPOBAHMIO HABBIKOB TOCTPOSHUS MOJEIeH pealbHBIX
CUTyalluid, HWCCIEIOBaHUS ATUX MOJEJIEH C TOMOINBIO arapara ajireopsl U
MaTeMaTUYECKOr0 aHajdu3a, WHTEPHpeTalluu MOJYyYEHHBIX pe3yibTatoB. Takue
3a/IaHUs BIUIETEHBI B KOXKIBIA U3 Pa3/IeIOB MPOTPaMMBbI, IOCKOJIBKY BECh MaTepUal
y4eOHOro Kypca IIHPOKO HCIOJIB3YeTCs IS PEIIeHUs MPUKIAHBIX 3aaad. [lpwu
pellIeHUH  peajbHbIX  MPaKTHYECKUX  3a7ad  OoOydaroluecs  Pa3BUBAIOT
HaOJI0/IaTeIbHOCTh, YMEHHME HaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIOJB30BaTh  AHAJIOTHIO, 0000maTh M KOHKPETU3UPOBATh  MPOOJIEMY.
JlesTenbHOCTh 1O (OPMUPOBAHHWIO HABBIKOB pEIICHUS TPHUKIAAHBIX 3a7ad
OpraHU3yeTCs B MPOIECCe U3YUYCHUS BCEX TEM YUeOHOTo Kypca «Anredpa v Hadana
MaTEeMaTHYECKOTO aHaJIN3ay.

Ha wusyuenme ydeOHOro Kypca «Anredpa M Hayajga MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 vacos (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).



COJEPKXAHUE OBYYEHUA

10 KIIACC
Yucaa 1 BIYUCTICHUS
PanmonaneHele uncna. OOBIKHOBEHHBIE M JECSITHUHBIE APOOHU, MPOLIEHTHI,
OeckoHeuHble nepuoandeckue apoou. IlpuMenenue apoOeil U MpOLEHTOB IS
peleHns NPUKIaaHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACIeH 3HAHUN U PEAIbHOM KU3HH.

JerictBuTenpHble  uucna. PanmoHanbHblE W UPPALMOHANBHBIE  YKCIA.
ApudmeTrnueckue  omepanuu € JICUCTBUTEIBHBIMH  4HCIaMd.  Moayinb
JEHUCTBUTEILHOTO YUCIIA U €ro cBoMcTBa. [IpnONMxE€HHbIE BBIYKMCIICHHUS, PABUIIA
OKpPYIJICHUs, IPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYMCICHUMN.

Crenenp ¢ uensiM nokaszareseM. buHom HerootoHa. Hcnosb3oBaHue
NOJXOJAIIEH (POPMBI 3aIIMCH IEUCTBUTENBHBIX YACEN JJIS1 PEIICHUS TPAKTUYECKUX
3a/1a4 U MPEACTABIICHUS JaHHBIX.

ApudmMeTnyecknii KOpeHb HATYPAIBHOW CTENEHU U €r0 CBOMCTBA.

Crenesp C panuMOHANBHBIM ITOKa3aTeieM M €€ CBOMCTBA, CTEIEHb C
JEACTBUTEIBHBIM IIOKA3aTEIIEM.

Jlorapugm uucna. CpolictBa jorapudma. JlecsITUUHBIE U HaTypajlbHbIE
Jorapu@mel.

Cunyc, KOCHHYC, TAHT€HC, KOTAHT€HC YHMCIOBOIO aprymMeHTa. ApPKCHHYC,
aAPKKOCUHYC M ApKTAaHI'€HC YUCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa W TOXIECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCWIIBHBIE YpaBHEHUS M ypaBHEHUSA-CIEACTBUs. HepaBeHCTBO,
pelIeHrEe HEPaBEHCTBA.

OcHOBHBIE METOBI PEUICHUS LETbIX U JPOOHO-pALlMOHANBHBIX YPAaBHEHUN U
HEPaBEHCTB. MHOTOYJIEHb OT OJHOW MNEpPEeMEHHOMW. JleneHne MHOrodjieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema bezy. MHorowieHb! ¢ HeabIMi KO3 (HUIIMEHTAMH.
Teopema Buera.

[IpeoOpa3oBaHus YHCTOBBIX BHIPAKEHUH, COIEPIKAILUX CTETIEHU M KOPHH.

HppauroHanbHble YPaBHEHUSL. OcHOBHBIE METO/IBI peeHns
UppalMOHAIbHbBIX YPAaBHEHUM.

ITokazarenbHble ypaBHEHUS. OCHOBHBIE METOJBI PEIICHHUS IMOKA3aTEIbHBIX
YPaBHEHHUH.

[IpeoOpazoBanue BEIpAKEHUM, COJIEPIKAMINX JIOTAPUPMBI.

Jlorapudpmuyeckue YpaBHEHHS. OcHoBHbIE METO/IbI pelieHust
Jorapu(PpMUYECKUX YPaBHCHUH.
OcHOBHBIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TpUroHoOMETpUYECKUX YPaBHEHUM.



Pemienne cucrem JNMHENHBIX ypaBHEHUW. Martpuiia CUCTEMBI JIMHEWHBIX
ypaBHeHU. OnpeaenuTenas MaTPUILI 2 X2, €r0 FeOMETPUUECKHI CMBICIT M CBOMCTBA,
BBIYUCJICHUE €T0 3HAYEHUS, MPUMEHECHHUE OMPENENUTEN IJIA PEIICHUS CUCTEMBI
JVMHEMHBIX ypaBHEHUW. PelieHne npuKIagHbIX 3a7a4 € MOMOIIBIO CHCTEMBI
JMHEWHBIX YpaBHEHUH. McciaeqoBanrne MOCTPOECHHOM MOJIENN C MMOMOUIBI0O MATPHII
Y OIIPEICIIUTEIICH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN pPEealbHOM CHTyallMH C IMOMOUIBIO
YpaBHEHUII U HEpaBEeHCTB. lIpuMeHeHHE ypaBHEHMII U HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKHX 3a/1a4 U 3374 U3 pa3JIMYHbIX 00J1acTel HAYKHU U peajbHOM KU3HU.

DyHKUUMU U rpaduku

OyHkIus, crnocodbl 3agaHus (QyHkiuu. B3anMHO o00patHbie (QYHKIUU.
Kommnosumms pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpaguKoB (QyHKIHIA.

OO6nactb ompeneneHuss U MHOXKECTBO 3HaueHuil pyukiuu. Hymu QyHkuu.
[IpomexyTku 3HaKOMOCTOSTHCTBA. UETHBIE U HEeuéTHBIE PyHKUMU. [lepuoandeckue
byukiuu. IIpoMexyTku MOHOTOHHOCTU (GYHKIIMU. MakCUMyMbl U MUHHUMYMBbI
dbynkuuu. Hanbospiiee u HauMeHblee 3Ha4eHus: QyHKIIMU Ha TPOMEXKYTKE.

Jluneitnasi, kBajpaTuyHasi W JpOOHO-TMHEWHAs (QYHKIUU. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPa(UKOB.

CrenenHas (QyHKIMS ¢ HATypaJIbHBIM U 1IEJIBIM MokasateneMm. E€ cBolicTBa u
rpaduk. CBolicTBa 1 rpaduk KOpHS n-0i CTENEHU KaK (yHKIHUHA OOPATHOM CTETeHH
C HATypaJIbHBIM MOKA3aTEJEM.

[TokazatenbHas u norapudmudeckass QyHKIMH, UX CBOMCTBA W Tpaduku.
Hcnonb3zoBanue rpadukoB QyHKIUHN AJIs1 peLIEHUs] yPaBHEHUH.

Tpuronomerpruueckasi OKPYKHOCTb, OMNpPEACICHUE TPUTOHOMETPUUECKUX
(GyHKIHNA YUCIOBOTO apTyMEHTA.

QOyHKIMOHAIbHBIE 3aBUCUMOCTA B PEAIBHBIX MPOLECCAX U SBJICHUSIX.
['pacduixy peanbHBIX 3aBUCUMOCTEM.

Hayaja maTeMaTH4eCKOro aHaJIM3a

ITocimenoBaTenbHOCTH, CHOCOOBI 3ajJaHMs IIOCJICIOBATEIbHOCTEH. MeTton
MaTeMaTUYECKOU MHIYKINH. MOHOTOHHBIE U OTPAHUYEHHbBIE TTOCJIEI0BATEILHOCTH.
Hcropusi BO3HMKHOBEHHMS MaTEMaTHYECKOTO aHalkM3a Kak aHaln3a OECKOHEYHO
MaJIbIX.

Apudmerrnueckas 1 reoMmeTpudeckas mporpeccuu. beckoHedHo yObIBaromias
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEUHO YyOBIBAIOUIEH reoMeTpUYeCcKon
nporpeccuu. JINHEWHBIM U SKCIIOHEHIIMAIbHBIN pocT. Hucio e. DopMyria CI0KHBIX
npoieHToB. Vcrmosib30BaHWE TPOTrpecCUH JJisl PEIICHUsI pealbHbIX —3ajad
MIPUKIIATHOTO XapaKTepa.



HenpepeiBHble (QYHKIMM M HMX cBOWCTBAa. TOUKM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMII HENpPEpHIBHBIX HAa OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHUs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPBIBHBIX
byHKIUMI 1715 penieHus 3a1a4.

[lepBas u BTOpast npousBoAHbie PpyHKIMU. OnpeneneHne, reoMeTpUIECKUil U
busznyecKuii CMBICI MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

[IpousBogHele  aneMeHTapHbIX  ¢QyHKuud.  [IpousBomHas  CyMMBl,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIHUH.

MHoskecTBa H JIOTHKA

MHOXeCTBO, OInepanuy HaJ MHOXECTBAMHM M HMX CBOMCTBA. JlmarpaMmsl
Oinnepa—Benna. IlpumeHeHHEe TEOPETMKO-MHOKECTBEHHOI'O — ammapara Ui
ONMCAHUs peaJbHBIX IIPOLECCOB U SBJICHUHM, NPU PELICHUU 3a1ad U3 JPYTrux
y4€OHBIX MPEIMETOB.

Omnpenenenue, Teopema, CBONCTBO MaTeMaTHYECKOro OOBEKTa, CIIEJCTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIE YPABHEHHS.

11 KIIACC

Yucaa 1 BBIYUCTICHUS

Harypanbuble u nensie yucna. [IpuMeHeHre NpU3HAKOB AEIUMOCTH LEIbIX
yuces, HauOonbIuil odmuit nenurtens (nanee — HOJl) u HaumeHnbiiee oOriee
kpatHoe (nanee — HOK), octatkoB 1o Moaysto, anroputMa EBkiina st penieHust
3a/1a4 B LEJIBIX YUCIIAX.

KommnekcHble uuncna. AnreOpamdeckas M TpUTOHOMETpUYecKas (HOpMbI
3aMUCH KOMIUIEKCHOTO 4YHCia. ApudMETHUYECKHEe OIepalud ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCENT Ha KOOPJAMHATHOW TIJIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii cTeneHu M3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMIUIEKCHBIX YHUCEJ JIJIsl pelieHus: PU3NUEeCKUX U TEOMETPUUECKUX 3aj1ay.

YpaBHeHUS U HEPABECHCTBA

CucreMa 1 COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB. PaBHOCUITbHBIE CUCTEMBI
U CUCTEMBI-CIIEJICTBUSA. PaBHOCHUIIbHBIE HEPABEHCTBA.

OTbop  KOpHEH  TPUTOHOMETPUYECKMX  ypaBHEHWH C  TTOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PelieHrne TpuroHoMeTpHU4eCKUX HEPABEHCTB.

OcCHOBHBIE METOABI PEIICHUS TOKA3aTeIbHBIX U  JIOrapuPMUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPALTMOHATIHHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEIICHHUS] CUCTEM M COBOKYIHOCTEH paluOHAIbHBIX,
UPPAMOHATBHBIX, TTOKA3aTEIBHBIX U JOTaPU(PMUYECKUX YPABHCHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C TAPAMETPAMHU.



IIpuMeHeHne ypaBHEHHH, CUCTEM M HEPABEHCTB K PEILIEHUI0 MaTEMAaTHYECKUX
3a]1a4 ¥ 3a/1a4y U3 pa3lInyHbIX 00JIaCTe HAYKH U PEAIbHOM KU3HU, HWHTEPIIpETalus
MOJIyYEHHBIX PE3YyJIbTATOB.

DyHKIUMU U rpaduku

I'paduk xommoszunmu QyHkumii. ['eomerpuueckue o0pas3bl ypaBHEHUH U
HEPaBEHCTB Ha KOOPJIWHATHOM ITUIOCKOCTH.

Tpuronomerpuyeckue pyHKINN, X CBOWCTBA U I'paUKU.

['padmyeckue MeTOnBI pElICHUs YpaBHEHMH W HepaBeHCTB. | 'paduueckue
METO/Ibl PELICHU 3a4a4 C TapaMETPAMH.

Hcnonp3oBanne rpadukoB (QYHKIUN IS WCCICIOBAHUS MPOIECCOB M
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUU 3a7a4 U3 JIPYTUX YUYEOHBIX
IIPEAMETOB U PEATBHOU KU3HMU.

Hayana MmaTeMaTn4ecKoro anajinsa

[IpumeHeHne Mpon3BOIHON K UCCieI0oBaHUI0O (YHKIUI HA MOHOTOHHOCTb U
skcTpeMyMmbl. HaxoxaeHre HanboIbero 1 HAMMEHbIIEro 3HaYeHU N HETPEPhIBHOM
GyHKIUU Ha OTpPE3Ke.

[IpuMeHeHrne NpPOW3BOMHOM [UISi HAXOXKICHHS HAWIy4ylIero peleHus B
IPUKIAJAHBIX 3aJadyax, Ui ONPENENICHUs CKOPOCTH W YCKOPEHHMsS IIpolecca,
3aJlaHHOTO (HOPMYJION WK TpaduKoM.

ITepBooOpa3Hasi, OCHOBHOE CBOMCTBO MepBooOpa3HbIX. IlepBooOpa3Hbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxaeHus nepBooOpa3HbIX.

HNurerpan. 'eomeTpuyeckuii cMbICI HHTErpaia. BeruuciieHue onpeaeaéHHoro
uHTerpana no gopmyne Herotona-Jleionuna.

[IpuMeHeHre uWHTErpana Mg HaxOXKJIEHHUS IUIoIaAed IUIOCKUX (uryp u
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumepsl pemennit auddepeHunanbHbIX ypaBHEHUNW. MareMaTtuueckoe
MOJICJIMPOBAHUE PEATbHBIX IMPOLIECCOB C NOMOILIBI  AuddepeHInaIbHbIX
YpaBHEHUM.



INDIAHUPYEMBIE PE3VJIBTATbI OCBOEHUA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:knaHcKOro BOCIUTAHUSA:

c(hOPMHUPOBAHHOCTD IPAKJAHCKON MO3UIIMN 00YYAIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HAa POCCUIMCKOTO 00I11€CTBA, MPE/ICTABICHUE O MATEMaTHUYECKUX
OCHOBaxX (DYHKIIMOHHUPOBAHMS PA3JIUUHBIX CTPYKTYp, SBJICHUH, MPOUETYP
rpakaaHckoro  oOmiectBa  (BBIOOpPBI,  OMPOCKI W JPYroe),  yMEHHE
B3aMMOJICHCTBOBAaTh C COLMAJbHBIMA HWHCTUTYTAMHU B COOTBETCTBUU C HX
GyHKUIUSIMHA U Ha3HAYCHHUEM;

2) NaTPUOTHYECKOT0 BOCITUTAHMS

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPaXKTAHCKON HUJIEHTUYHOCTH, YBOKCHHS K
MPOIIOMY M HACTOSIIEMY POCCUHCKOM MaTE€MAaTHUKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUAM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKONM MATEMAaTHUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JIOCTHXKCHHM B JAPYrMX HayKax, TEXHOJOTHUAX, cdepax
HSKOHOMUKH;

3) 1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSI:

OCO3HAHME JYXOBHBIX IEHHOCTEH POCCHUICKOTO Hapoja, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, dTHUUYECKOTO IMOBEACHUS, CBSI3aHHOTO C MPaKTHYECKUM
MPUMEHEHUEM JOCTHXKEHUN HAYKU U JEATEIbHOCTBIO YUEHOT0, OCOZHAHUE JIMYHOTO
BKJIJIa B TIOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) 5CTeTHYeCKOr0 BOCIIUTAHMSA:

ACTETUYECKOE OTHOIICHUWE K MUPY, BKIOYAs JICTETUKY MaTEMAaTHYECKUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, pEIICHUH, pacCyK/IeHNUI, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM aclleKTaM pPa3JInYHbIX BUJOB UCKYCCTBA;

S) pu3nvecKkoro BOCIUTAHMS:

c(OPMHUPOBAHHOCTh yMEHUS TPUMEHSATH MAaTeMAaTHYECKHEe 3HAHUS B
HWHTEpecax 3JI0pOBOTO U 06€30macHOro o0pas3a KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JI0pPOBBIO (3I0pPOBOE THTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHITUU U
OTIIbIXa, peryisipHas (GU3NYECKash aKTUBHOCTH), (U3NUECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TpynoBoro BocnuTaHus:

TOTOBHOCTh K TPYIy, OCO3HAHHME IIEHHOCTH TPYAOJIOOUS, HHTEpPEC K
paznuyHbiM  cpepam  NMpodEeCcCUOHANBHOM  JEATEIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ TMPUIOKEHUSIMH, YMEHHE COBEpINATh OCO3HAHHBIA BBIOOD
Oynymeld mpodeccuu W pealn30BBIBATh COOCTBEHHBIE >KM3HCHHBIE IUTAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa3OBaHHMIO M
caM000pa30BaHUI0 Ha TMPOTSDKCHWH BCEH JKW3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMaTHICCKON HAIPABICHHOCTH;

7) 3K0JI0rH4eCKOro BOCIIMTAHUS:

c(hOPMHUPOBAHHOCTh  JKOJIOTHYECKOW KYJIbTYPhl, TIOHUMAHUEC BIIASHHS
COIMAJIBHO-IKOHOMHYECKUX TIPOIIECCOB Ha COCTOSHUE TPUPOJTHON M COIMAIBHOMN
Cpellbl, 0OCO3HAHKE TJIO0AIBHOTO XapaKTepa SKOJOTHICCKUX MPOOJIeM, OPHCHTALIHS
Ha TIPUMCHCHHEC MATEMAaTHYCCKUX 3HAHMK JUIS peIIeHUsS 3agad B 00J1acTH
OKPYXaIOmel Cpefpl, IUIAHWUPOBAHUE IIOCTYNKOB W OIEHKH HMX BO3MOXKHBIX
MOCJIC/ICTBUM JJISI OKPYKAIOIEH CPEIbI;

8) HeHHOCTH HAYYHOT0 IO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIIECTBEHHON IIPAKTUKH, IOHUMAaHNE MaTEMaTHIECKOM
HAyKHU KaK chephl YeTOBEUSCKOMN NESITEIIEHOCTH, 3TAMOB €€ Pa3BUTHUSI U 3HAUMMOCTH
JUTSL pa3BUTHS ITUBIIN3AINH, OBJIAJCHUE SI3IKOM MAaTEMAaTUKH M MaTeMaTHYCCKOM
KyJIbTYPOH KaK CPEJACTBOM IMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISITH TIPOEKTHYIO
U UCCIIEIOBATEIIbCKYIO JEATEIbHOCTh MHANBUIYAILHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATDBI

Ilo3naBaTeibHBbIE YHHBEPCAJIbHbIE YUeOHbIe NeiCTBUA

ba3oBble j1ornueckue aeicTBUA:

BBISIBJIATh M XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKM MAaTE€MaTHUYECKHX
OOBEKTOB, TOHATUH, OTHOUIEHMH MEXIy MNOHATUAMH, (DOPMYIUPOBATH
OTpe/IeNICHUs TIOHATHH, yCTaHAaBIMBATh CYIIECTBEHHbIN NMPU3HAK KiacCU(pUKALINY,
OCHOBAaHMSI /17151 0000ILIEHHS U CPABHEHHUSI, KPUTEPUU TPOBOJUMOTO aHAJIN3A;

BOCIIPUHUMATh,  (QOpMylIHpoBaTh M  OPeoOpa3oBbIBATh  CYXKIACHUS:
YTBEPAMUTEbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIATH MAaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IPOTUBOPEYUS
B (hakTax, JAHHBIX, HAONIONEHUSAX M YTBEP)KICHUSX, MpeAsiaraTb KpUTEpUU IJis
BBISIBJICHUS 3aKOHOMEPHOCTEU U POTUBOPEYUN;

JIeNaTh BBIBOJABI C MCIOJb30BAHUEM 3aKOHOB JIOTHMKH, JE€IyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITENBHO JOKA3aTEIbCTBA MATEMATHUYECKUX YTBEPKICHUN
(mpsiMBIE U OT MPOTUBHOTI'O), BEICTPAUBATh apPIyMEHTALUIO, IPUBOIUTH IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;

BbIOMpATh Crmocod pelieHuss y4eOHOW 3ajaud  (CpaBHUBATh HECKOJBKO
BapHAHTOB PEIIEHUS, BHIOMpPATh HanOoJIee MOAXOASAIMNN C YIETOM CAMOCTOATEIHHO
BBIJICIICHHBIX KPUTEPUEB).

ba3oBble uccienoBare/bcKkue 1eicTBUA:



UCIIOJIb30BaTh BOIPOCHI KaK MCCIEA0BATENbCKUN MHCTPYMEHT IIO3HAHMS,
dbopMynupoBaTh ~ BOMNPOCH,  (DUKCHpYyIOIIME  MIPOTHBOpEUHe,  Mpoliemy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (popMHpOBaTh TUIMOTE3Yy, apryMEHTHPOBATH
CBOIO MTO3ULIUI0, MHEHHE;

MPOBOANTH CAMOCTOATEIBHO CIJIAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEIOBAaHHE
[0 YCTAaHOBJICHHIO OCOOCHHOCTEN MaTEMaTUYECKOTO 00BEKTA, SIBICHMUS, MTpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTAMH, SIBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENIBHO (POPMYIMPOBaTh OOOOUIEHUS] U BBIBOJABI MO pPE3yJbTaTam
IPOBENEHHOIO  HAOJIIOJICHMS, HUCCJIENOBAHMS, OLIEHUBAaTh  JIOCTOBEPHOCTH
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IIpOLIECCa, a TaKXKe BbIABUIATH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmanmei:

BBISBJIATH Me(UIUTH HHPOPMAIUH, JaHHBIX, HEOOXOAMUMBIX JUIsI OTBETa Ha
BOMPOC | JUTSI pEIICHUS 3a/1a4H;

BBIOMpaTh MHPOPMAIIMIO U3 UCTOYHUKOB Pa3IMYHBIX THIOB, aHAIU3HPOBATH,
CUCTEMAaTHU3UPOBATh U UHTEPIPETUPOBATH MH(POPMALIMIO PA3IUYHBIX BUI0B U (popM
IPECTABIICHMUS;

CTPYKTYpUpPOBaTh WMH(GOPMALINIO, MPEACTABIATh €€ B Pa3IUYHBIX (PopMmax,
WUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATh Ha/1EKHOCTD uHbopMauu o CaMOCTOSITENIbHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KomMMyHuKaTHBHBIC YHHBEpPCadbHbIe yUYeOHbIE 1eliCTBUS

Oo0mennue:

BOCIPUHUMATh U (HOPMYIUPOBATh CYXJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMHU OOUIEHUS, SICHO, TOYHO, FPAMOTHO BBIPAXaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaTb IOSICHEHHS II0 XOAYy pELICHHs 3aJauu,
KOMMEHTHPOBATH IOJy4YECHHBIN PE3yJIbTaT;

B XO7le 00CYXJIeHHUsl 3aJjaBaTh BOIIPOCHI MO CYIIECTBY OOCYX IAaeMOW TEMBI,
npoOyieMbl, pelaeMol 3ajlaud, BBICKA3bIBATh HJIEW, HallEJICHHbIE Ha TIOWCK
pPELIEHHUs], COMOCTABIATh CBOU CYXKIEHHS C CYKICHUSAMH JPYTHX YYaCTHUKOB
nuarnora, oOHapy>KMBaTh pa3iu4ve U CXOJCTBO MO3UIIMIA, B KOPPEKTHOU (dopme
(bopMyIMpoBaTh pa3HOTIACHS, CBOM BO3PAXKECHHUS;

IIPEACTABIIATh PE3YJbTAThl PELICHUs 3a7a4M, DKCIEPUMEHTA, UCCIIEN0BaHus,
MIPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIEHHS € Y4€TOM 3aaad
MPE3eHTAlUU U OCOOEHHOCTEN ayIUTOpPHUH.

PeryisiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIE TeiiCTBUSA
Camoopranusamnus:



COCTaBJISITH IJIaH, AJITCOPUTM PEIICHUsS 3a/a4d, BbIOUpATh COCOO pelieHus C
y4IE€TOM UMEIOIINUXCSI PeCYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBAThH
¥ KOPPEKTUPOBATh BApUAHTHI PEIICHUH C Y4ETOM HOBOM WH(MOpPMAITHH.

CaMOKOHTPOJIb, IMOLMOHATbHBIH HHTEJUIEKT:

BIIQZICTh  HaBBIKAMH  [IO3HABATCIBHOW  pe(dIEeKCMH KaKk  OCO3HAHHUS
COBEPIIIAEMbIX JEUCTBUI W MBICIHTEIBHBIX MPOIECCOB, X PE3yJbTAaTOB, BIAJCTh
croco0aMu CcaMONPOBEPKHU, CAMOKOHTPOJIS Mpolecca M pe3yibTaTa peuieHus
MaTeMaTUYEeCKOM 3a/1auu;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYThH TIPH PEUICHUN 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTATa LU U YCIOBUIM, OOBSICHATH IPUUNHBI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YJIbTaTOB JICSITEIBHOCTH, HAXOIUTh OIINOKY,
JaBaTh OIEHKY MIPHOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eATEJIbHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW M WHAUBUAYAJIHHOM
paboThl TpU pEHICHUH YYEOHBIX 3ajay, MPUHUMATH I1€Jdb COBMECTHOM
JESATEIbHOCTH, IJIAHUPOBATh OPraHMU3AIMI0 COBMECTHOW pabOThI, pacrpeneiiarh
BUJIBI pabOT, TOTOBAPUBATHCS, OOCYKAATh MPOLIECC U PE3YIbTaT paboThl, 00001IAThH
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B TPYMNIOBBIX (hopmax paboThl (00CykaeHHs, OOMEH MHEHHUIA,
«MO3TOBBIE IMITYPMbI» U UHBIE), BBHITIOJHATH CBOIO YaCTh pa0OTHl M KOOPAMHUPOBATH
CBOM JICUCTBUS C IPYTUMH YJICHAMHU KOMaH/IbI, OIICHUBATh Ka4eCTBO CBOETO BKJIa/1a
B 00muUiA TPOAYKT TIO KpHUTEPUAM, CHOPMYIUPOBAHHBIM  YYACTHHUKAMU
B3aMMO/JICUCTBUSI.

HPEIMETHBIE PE3YJIbTATDBI

K xonmy oOyuenus B 10 kuacce oOyyaromuiicss MOJyYUT CIEAYIOLIUE
npeaIMeTHbIE Pe3yJabTaThl MO OTAEIbHBIM TeMaM paboueil mporpamMmbl yueOHOTO
Kypca «AnreOpa u Havyajla MaTeMaTUYECKOro aHaIUu3a:

Yucia 1 BBIYMCICHUSA:

CBOOOJHO OIEpUPOBATh MOHATUSMHU: PAlMOHAIBHOE YHUCIO, OECKOHEYHas
nepuoguyeckas JIpoOb, TPOLEHTHI, HPPAIMOHAIILHOE YHCIO, MHOXECTBA
pPALMOHAJIBHBIX U IEUCTBUTENIBHBIX YUCEN, MOAYJb ACHCTBUTEIBLHOTO YUCIIA;

MPUMEHATH JApoOM ¥ TPOLEHTH ISl PEIICHHs] TPUKIAAHBIX 3a1ad W3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

OPUMEHSThH NMPUOIMKEHHBIE BIYUCIICHUS, TPaBUIa OKPYIJICHUS, TPUKUIKY U
OLICHKY PE3yJIbTaTa BBIYNCIICHNN;



CBOOOZIHO ONEpUPOBATh IIOHATHEM: CTENEHb C LENbIM II0Ka3aTeseM,
UCITOJIB30BaTh MOAXOAANIYIO (hOPMY 3aIKUCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

CcBOOOJHO ONEpPUPOBATH MOHATHEM: apU(PMETHUECKUN KOPEHb HATypajIbHOU
CTEIICHU;

CBOOO/HO ONEPUPOBATh MOHATUEM: CTENEHD C PALIMOHAIBHBIM OKA3aTEIIEM;

CBOOOZIHO ONEpUPOBATH MOHATHUSAMHU: JIOTApU(PM UHUCHA, JECATUYHBIE U
HaTypaJIbHbIE JOTapu(MBI;

CcBOOOJHO ONEpUPOBATh MOHATHUAMHU: CHHYC, KOCHHYC, TAHT€HC, KOTaHTEHC
YUCIJIOBOTO apTyMEHTAa;

OIIEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCHUHYC U apKTAaHI€HC 4YHMCIIOBOIO
aprymMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOO/IHO ONEpUPOBATH MOHITUSIMU: TOXKJIECTBO, YpaBHEHHE, HEPaBEHCTBO,
PABHOCHJIBHBIE YPAaBHEHUS U YPABHEHHUSI-CIIECICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

MPUMEHATh PA3JIUYHbIE METOAbl PEHIEHUS pPALMOHAIBHBIX H JIpPOOHO-
pPAallMOHAJIBHBIX YPAaBHEHUN, IMPUMEHATb METOJX MHTEPBAIOB JUIA PELICHUs
HEPaBEHCTB;

CBOOOJHO OIEPUPOBATH TMOHATUSIMH: MHOTOWIEH OT OJHOW IEPEMEHHOM,
MHOTOWIEH C UEJIbIMA KO3 PUIIMEHTaMU, KOPHU MHOTOWJIEHA, IPUMEHSTH JCJICHNUE
MHOI'O4YJIEHA Ha MHOTOWIEH C OCTaTKOM, Teopemy be3dy u teopemy Buera mis
peleHns 3a1ay;

CBOOOZIHO OMNEpUpoBaTh MOHATUSIMM: CHUCTEMa JIMHEMHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENh MaTpulbl 2 X 2 M €ro IeOMETPUYECKHH CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTENA 2 X 2 Uil BBIYMCIEHUS €r0 3HA4YCHWS,
NPUMEHSTh ONPEACIIUTENIN U1 PEIICHUs CUCTEMbl JIMHEWHBIX YpaBHEHUH,
MOJEIUPOBATh PEAIbHBIE CUTYALIMU C IIOMOILBIO CUCTEMBI JIMHEWHBIX YPABHECHUM,
UCCIIE0BATh IIOCTPOCHHBIE MOJEIM C IOMOIIBI0 MAaTpULl U ONPEACIUTENEH,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBHM C KOPHSIMH [JIsi MpeoOpa3oBaHuUs
BBIPAXCHUI;

BBITIOJIHATH MPE0OpPa30BaHUs YHCIIOBBIX BBIPAXKEHUH, COJIEPKAILINUX CTEIEHHU C
paLMOHAJIHBIM [T0KAa3aTEeIIeM;

HCIIOJIb30BaTh CBOMCTBa norapupmMoB TUISt npeoOpa3oBaHUs
Jorapu(pMUYECKUX BBIPAKECHUI;

CBOOOJHO ONEPHUPOBATH MOHATUSIMHU: HPPAIMOHAJIBHBIE, MOKa3aTelIbHbIE U
Jgorapu(pMHUUEcKre YpaBHEHHUS, HAXOUTh UX PEIICHUS C TOMOIIbIO PABHOCUIIBHBIX
IIEPEXO0I0B W OCYILECTBIISAA IPOBEPKY KOPHEM;



OPUMEHSTH OCHOBHBIE TPUTOHOMETpUYEeCcKue (GopMyIIbl il MpeoOpa3oBaHUs
TPUTOHOMETPHUUECKUX BBIPAKCHHI;

CBOOOJTHO ~ ONEPUPOBATH TMOHSATUEM: TPUTOHOMETPUUECKOE YypaBHEHUE,
OPUMEHATh  HeoOxoaumble  (HOPMyYIBI  JIJIi  PEIICHHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI;

MOJIETTUPOBATh pEalbHbIE CUTyallud Ha S3bIKE alreOpbl, COCTaBIAThH
BBIPQXXCHHS, YypaBHEHHUS, HEpPABEHCTBA IO YCJOBHIO 3a/lay, MCCIIEI0BATh
MOCTPOEHHBIE MOJIEJH C UCIIOIB30BAHUEM allapara aareopol.

DOYyHKUMU U TPpauKu:

CBOOOJHO OMEpUPOBATH MOHATHAMH: (QYHKIUS, CIOCOOBI 3amaHus HyHKIUH,
B3aMMHO O0OpaTHble (QYHKUMHU, KoMmOo3uuus GyHKUMd, Tpaduk QyHKUIUH,
BBITIOJIHATDH JIEMEHTapHbIE MTpeoOpa3oBaHus rpadukoB PyHKITHI;

CBOOOJIHO OIEpPUPOBATh MOHATHUAMHU: OOJACTH ONpPEACIECHUS U MHOMXKECTBO
3HauYeHUN QYHKIMH, HYJIH QYHKIIUU, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA;

CBOOOMHO OMEpUPOBATh TMOHATHUSAMHU: UYETHBIE U HEYETHbIE (YHKIUH,
nepuoandeckre QyHKINU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HauOoJiblliee M HauUMEHbIee 3HaYyeHUE (YHKIUU Ha
IPOMEXKYTKE;

cBOOOHO OMEpPUPOBATH MOHATUAMHU: CTENeHHAs (QYHKIUS C HATYpadbHBIM U
HEeNBIM TOoKaszarenaeM, rpaduk CTENeHHOW (YHKIIMH C HATYpaJIbHBIM U LEJIbIM
nokasaresieM, rpaduk KOpHS N-Oi CTENeHW Kak (DYHKIMH OOpaTHOM CTENeHu ¢
HATypaJbHBIM MOKa3aTeeM;

OTepUpOBaATh TOHSATUSMU: JIMHEWHAs, KBaJgpaTH4HAas W APOOHO-TMHEHHas
(GyHKIUH, BBITIONHATH dJIEMEHTApPHOE MCCIIEA0BAHNE U MIOCTPOCHUE UX TPAPUKOB;

cBOOOMHO OMNEpHpOBaTh MOHATHSAMH: IOKa3aTelbHas W Jorapudmuyeckas
byHKIUMA, UX CBOMCTBA U TrpaduKH, HMCIOIH30BATh MX TPAPUKH I pEIICHUs
YPaBHEHU;

CBOOOZIHO OMEpUPOBATHh TOHATUSMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTH,
oTpesieNieHue TPUTOHOMETPUUECKUX (YHKITUI YMCIIOBOTO apTyMEHTa,;

UCIIONb30BaTh Tpaduku (QYHKIUNA IS HUCCIIENOBaHUS IMPOILIECCOB MU
3aBHCHUMOCTEN NpU pelieHuH 3a7ad U3 APYTUX y4eOHBIX MPEAMETOB U peajbHOU
YKU3HH, BBIpAXKaTh (OPMYJIAMH 3aBUCUMOCTU MEXK/y BEIMUYNHAMU;

Hauajna maTemaTHyecKoro aHajm3a:

CBOOOMHO OMEpHUpOBaTh MOHATUAMH: apuPMeTHyecKkas W TeoMeTpHuecKas
nporpeccusi, 06CKOHEYHO yOBIBArOIasi TeOMETPUIECKasi IPOTPecCHsi, TUHEHHBIN 1
HKCIMOHEHLIUAIBHBIA POCT, (POpMyJIa CI0KHBIX MPOIEHTOB, UMETh MTPEICTABICHHUE O
KOHCTAHTE;

MCIIOJIb30BaTh MPOTPECCUU JI PEIICHUs PEeANbHbIX 3a/Jad MPUKIATHOTO
XapakrTepa;



CBOOO/IHO ONEpUPOBATH MOHITUSIMU: MOCIEI0BATEIBHOCTD, CIIOCOOBI 3aJaHMsI
MOCJIEIOBATEIbHOCTE, MOHOTOHHBIE W OIPAaHUYEHHBIE IOCJIEI0BATEIBLHOCTH,
NOHUMATh OCHOBBI 3apOXKIEHUS MAaTEMAaTHYECKOro0 aHajlh3a KakK aHajau3a
OECKOHEUHO MaJIbIX;

cBOOOIHO ONIEPHPOBATH MOHATUSIMU: HETIPEPHIBHbBIE (DYHKIINU, TOUKH pa3phiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpadrka QyHKINM;

CBOOOZIHO OIEpUpPOBaTh MOHATHEM: (YHKIUS, HENpPEephIBHAs Ha OTpE3Ke,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH 17151 peLIeHMs 3a/1a4;

CBOOOZHO OIEpUpPOBaTh TMOHATUSAMU: TIEpBasi U BTOpas MPOU3BOJIHBIC
byHKIIMM, KacaTenbHas K TpaduKy QyHKIIHIH,

BBIYKCIIATH ITPOU3BOJHBIE CYMMBI, IIPOU3BEACHMS, YACTHOTO U KOMIIO3HIINH
IBYX (YHKIUH, 3HaTh IPOU3BOJIHBIE FIEMEHTAPHBIX (PYHKIIMIA;

UCIOJb30BaTh T€OMETPUUECKUM U (PU3MUECKHI CMBICT MPOU3BOJIHON 1Jis
pemeHus 3aaad.

MHoskecTBa H JIOTHKA:

CBOOOJHO  ONEpUPOBAaTh TMOHATHSMHU: MHOXECTBO, OIEpaluud  Haj
MHO>KECTBAMU;

MCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapar Jijisl ONMMCAHUs PeaIbHbIX
IIPOLIECCOB U SIBJICHUM, TPU PELICHUU 3a]]a4 U3 APYTUX yUYEOHBIX MIPEIMETOB;

CBOOOJHO OIEpPUPOBATH MOHATHUSIMH: OINpEIEICHUE, TeopemMa, ypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MaTeMaTHYeCKOro 00ObEKTa, JOKa3aTelbCTBO, PABHOCUIIbHBIE
YPaBHEHUS U HEPABEHCTBA.

K konmy oOyuenuss B 11 kiacce oOydaromuicsi MOJYYUT CIETYIOLIUE
IpPEAMETHBIE PE3YJIbTAThl MO OTACIbHBIM TEMaM pabouell MporpamMmbl y4eOHOIO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOrO aHaIU3a»:

Yucia 1 BBIYMCICHNUA:

cBOOOIHO ONIEPUPOBATh NOHATUAMU: HATYPaJIbHOE U LI€JI0€ YUCII0, MHOXKECTBA
HATypaJbHBIX U LIEJbIX YKHCEJI, UCIOJIb30BATh MPU3HAKU JIETUMOCTH LIEIBIX YHUCET,
HOJl m HOK HaTypaibHBIX 4ucen g pelIeHus 3a7ad, NPUMEHSTh alrOpUTM
EBxmmna;

CBOOOJHO OIEpPUPOBATH MOHATHEM OCTaTKa IO MOJIYJII0, 3alUChIBaTh
HaTypaJbHbIE YMCIIA B PA3JIMYHBIX IO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOZHO OMNEpPUPOBATH TMOHATUSMHU: KOMIUIEKCHOE YHCIO U MHOMXECTBO
KOMILJIEKCHBIX YHWCEJ, MPEJCTaBIATh KOMIUIEKCHBIE 4YMclia B anredpanuecko u
TPUTOHOMETPHUUECKOU (hOpMe, BBIMOIHATh apUPMETHUECKUE ONEepalid ¢ HUIMU U
n300paxaTh Ha KOOPAMHATHOMN MIIOCKOCTH.



YpaBHeHUA U HEPABEHCTBA:

CBOOOJITHO ONEPHUPOBATH MOHATUSIMHU: HppAIMOHAIIbHBIC, OKa3aTelbHbIE U
Jorapu(MHUUECKUe HEpPaBEHCTBA, HAXOAUTh MUX PEUICHHS C  IOMOIIBIO
PAaBHOCHWJIBHBIX IIEPEXOJIOB;

OCYUIECTBJIATH OTOOpP KOpPHEH TpH pEIIEHUH TPUTOHOMETPHUYECKOTO
YpaBHEHUS,

CBOOOJHO OMNEPUPOBATH TOHATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXxoaumble  (HOpMyINBl  JIJI8  PEIICHHs OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOHO ONEpPUPOBAThH MOHATUSIMU: CHCTEMa U COBOKYIHOCTh YpaBHEHUH U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUS, HAXOAUTH PEILICHUS
CUCTEMBI U COBOKYITHOCTEW PALMOHAIBHBIX, UPPALIMOHAIBHBIX, [T0KA3aTEIbHbIX U
Jgorapu(pMUUECKUX YpaBHEHUI U HEPABEHCTB;

pewmarb palroOHaJIbHBIE, UPpALMOHAJIBHBIE, II0OKa3aTeJIbHBIE,
gorapuMUYECKHe U  TPUTOHOMETPUYECKHE YpaBHEHHSA W  HEPaBEHCTBA,
COJZIepIKallle MOYJIM U TapaMeTPhl;

OPUMEHATH TpaduuecKrue METO/Ibl JUIsl PELIECHUS] YPABHEHU U HEPaBEHCTB, a
TaKXKe 3a/1a4 ¢ IapaMeTpaMy;

MOJEIIUPOBATh pEajbHbIE CHUTyalldd Ha S3bIKE€ aireOpbl, COCTaBIAThH
BBIPDAXEHUs, YPAaBHEHHUS, HEPABEHCTBA M MX CHCTEMBI IO YCIOBHIO 3aJayH,
UCCIIEIOBaTh IOCTPOCHHbIE MOJENHU C MCIOJIb30BAaHUEM armapara aiareopsl,
UHTEPIIPETUPOBATH ITOJy4YECHHBIN pE3yJIbTar.

DyHKUUMU U rpadpuku:

CTpOUTh TpaduKd KOMOO3MLIMK (YHKIUM C TIOMOILBIO 3JIEMEHTAPHOTO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX ()YHKIIHIA;

CTPOUTbH Fr€OMETpUUECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB HAa KOOPIMHATHOMN
IIJIOCKOCTH;

CBOOOJTHO  ONEpPUPOBATH MOHATUSAMH: TpadUKd  TPUTOHOMETPUUECKUX
yHKuMi;

OPUMEHATh (YHKIUU A7 MOJICIMPOBAHUS U MCCIECJOBAHMS PeaIbHBIX
ITPOLIECCOB.

Hauaja maTeMaTH4ecKoro anajamsa:

MCIIOJIb30BaTh NMPOU3BOIHYIO JUIsl UCCIIEIOBaHUS (DYHKIIMM HA MOHOTOHHOCTD
Y DKCTPEMYMBI;

HaXOJUTh HauOoJIbIlIee U HAMMEHbIIIee 3HAUeHUs (DYHKIIMKM HENPEPbIBHOW Ha
OTpE3KE;

WCIIOJB30BaTh NPOU3BOAHYIO JUIsI HAXOXKICHWS HAWIIy4dllIero pELICHUS B
MPUKIIAJIHBIX, B TOM YUCJIE COUUAIIBHO-3KOHOMUYECKHUX, 3a/1a4ax, JIJIsl ONPEICICHUS
CKOPOCTHU U YCKOPEHHUSI MpoIiecca, 3aaHHOro GopMysioi uin rpadukoM;



CBOOOJHO ONEpUPOBaTh MOHATHAMH: TEepBOOOpasHasi, ONpeaeEHHBIN
UHTETpall, HAXOJUTh MEPBOOOpa3HBIC AJIEMEHTAPHBIX (DYHKUMNA U BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOAUTh IUIOMIAAH TIOCKUX (PUTYp U 0OBEMBI TE C MOMOIIBI0 WHTETpaa;

UMETh TPEACTABICHUE O MATEMaTHYECKOM MOJCIUPOBAHUM Ha TpUMEpE
cocTaByieHus AU PepeHIMaTbHBIX YPaBHEHHIA;

pemaTh NpUKJIaJHBIC 3aa4d, B TOM YHCIIE COIHMAIbHO-IKOHOMHYECKOTO M
¢u3nueckoro xapakrepa, CpeJCTBaMU MaTEMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosnunyectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB H TeM (uudposbie)
n/n MPOrpamMMbl Bcero Koutpoaeupie | Ipakruieckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypest
MHOX€ECTBO IEHCTBUTEIBHBIX YUCEIL
| Muorounensl. PaninoHansHble ypaBHEHUS U 4 |
HepaBeHCTBA. CHCTEMBbI TUHEHHBIX
YpaBHEHUI
) Oyukuuu ¥ rpaduxu. CreneHHas QyHKINS C 2 |
LEJIBIM TOKa3aTelleM
3 ApudmeTnueckuii KOpeHb N-oi CTENEHU. 15 |
HppanuonaibHble ypaBHEHUS
4 [TokazarensHas Qynkius. [lokazaTenbHbIC 10 |
YpaBHEHMUSI
5 Jlorapugmuueckas GyHKIUS. 18 |
Jlorapudmuueckre ypaBHEeHHUS
6 TpuUroHoMeTpUUYECKNE BBIPAKEHUS U ” 1
YpaBHEHMUSI
[TocnenoBaTenbHOCTH U POTPECCHUU 10 1
Henpepoisubie Gpynkiun. [ponsBoanas 20 1
9 [ToBTOpeHnue, 06001 HNEe, CHCTEMATH3AITUS 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

Kosmn4yecTBo yacoB JIeKTPOHHbIE
Ne HaunmeHnoBaHmue pa3aesioB U TeM (uudposbie)
n/n NPOrpaMMbl Bcero Kontpoannpie | Ipaktuieckue o0pa3oBaTe/IbHbIE
padoThbI padoThbI pecypest
| HccnenoBanue GyHKIUH C TOMOIIBIO ” |
MIPOU3BOIHOM
2 [TepBooOpa3Hast u HHTErpal 12 1
3 I'paduku TpuroHOMETpUIECKUX (QYHKIIHH. 14 |
TpuronomeTpuyeckrue HepaBeHCTBA
4 HppanmoHanpHble, TOKa3aTeIbHbIE U 24 |
norapuMUUEeCKrue HEPABEHCTBA
5 KommnekcHeie yncna 10 1
6 HatypainbHble 1 LieIIbIe Ynciia 10 1
CucreMsbl palliOHaIbHBIX, UPPALIMOHATIBHBIX
7 MOKa3aTeNbHBIX U JIOTApUPMUIECKUX 12 1
YpaBHEHUI
8 3aa4yM ¢ mapameTpamu 16 1
9 [ToBTOpEeHmE, 0000IIEHNE, CHCTEMATH3AIUS 16 )
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo 4yacoB JIeKTPOHHBbIE
Ne ara u(posBbIe
n/n Tema ypoxa Bcero Kourpoapurie | TMpakruecikue f{lsyqennﬂ :)Iﬁlil;l;OBaTeanme
padoThI padoThI pecypent
| [[MHOkecTBO, oniepaliiy Haj MHOKECTBaMU 1
Y UX CBOMCTBA
2 Huarpammel Diinepa-Benna 1
3 [IpuMeHeHne TeOpETUKO-MHOKECTBEHHOTO |
anmnapara Jjs pelieHus 3a1au
PanmonansHbie uncia. OOBIKHOBEHHBIC U
4 JECSITUUHBIE TPOOH, IPOLIEHTHI, 1
OecKOHEUYHbIE TepUoInYecKre qpodu
PanmonansHbie yncia. OOBIKHOBEHHBIC U
5 JeCATUYHbIE APOOH, POLIEHTHI, 1
OecKOHEUYHbIE TePUOInIecKue qpodu
6 [Ipumenenue apooOeit ¥ MPOIEHTOB IS 1
pelieHust NpUKIaAHbIX 3a7a4
7 [Ipumenenue apooOeit ¥ MPOIEHTOB IS ]
perieHust MPUKJIATHBIX 3a7a9
2 JHeicTBuTenbHbIe yncna. PanimonaabHbIC 1 1
HppalMOHAIIbHBIE YHCIIa
9 Apudmernieckue onepammu ¢ ]
JEeWCTBUTEILHBIMHU YUCIIAMH
10 Moaynb 1elCTBUTENBHOTO YHCIIa U €T0 |

CBOMCTBa




[TpubnuxEHHBIC BHIYUCICHUS, IPABUIIA

11 OKPYIJICHMS, IPUKUKA U OLICHKA
pe3yJibTaTa BIYACICHUN

12 KonTponbHas padoTa( BxoHast)
OCHOBHBIE METO/IbI PEILEHUS LETbIX U

13 JTPOOHO-pallMOHATBHBIX YPABHEHUHN U
HEPaBEHCTB
OCHOBHBIE METO/IbI PELICHUS LIETBIX U

14 JIpOOHO-pallMOHANIBHBIX YPABHEHUH U
HEpaBEHCTB
MHOro4wieHsl OT OAHON NEPEMEHHOM.

15 Jlenenrie MHOTO4YJICHA HA MHOTOYJIEH C
octaTtkoM. Teopema besy

16 MHoOro4IeHBI C IeTBIMU K0P DUITUSHTAMH.
Teopema Buera

17 Perenue cucreM JIMHEWHBIX ypaBHEHUN

18 Perenne cucreM JIMHEWHBIX ypaBHEHUN
Martpuna cucTemMsl TMHENHBIX YPaBHEHUN.

19 Ornpenenurens MaTPUIIBI 2X2, €ro
re€OMETPUUYECKUI CMBICIT U CBOWCTBA;
BBIUHCJICHHE €r0 3HAYCHUS
Onpenenuresb MaTPUILbI 2X2, €ro

20 T€OMETPUYECKHUM CMBICIT M CBOMCTBA;
BBIYHCJIEHUE €r0 3HAYCHUS

)1 IIpumeHneHue onpenenuTens Ui peueHHs
CUCTEMBI JINHEWHBIX YPaBHEHUU

” Pemenue npukiagHbIX 3a/1a4 C IOMOIIbIO

CHUCTEMBbI JINHEHHBIX YpaBHEHUM




23

Pemenne npukiagHeIx 3a1a4 C IOMOLIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

24

IIpoBepounas pabora: "PanuoHanbHble
ypaBHEHUs U HepaBeHCTBA. CUCTEMBI
JMHENHBIX YypaBHEHUH"

25

DyHKIUA, CTTOCOOBI 3a1aHus (PYHKITHH.
B3aumHuo oopatHbie ¢pyHkiu. Komnosumnus

byHKIMN

26

I'paduk pynkumuu. dnemeHTapHbIC
npeoOpa3oBanus rpaduKoB PYHKITUI

27

OO6nacTh onpeneICHus] © MHOKECTBO
3HadeHu# pyaknun. Hymn ¢pyHKmm.
[IpoMexyTKH 3HaK OCTOSHCTBA

28

YéErHble 1 HeUETHBIE (PYHKIUH.
[lepuognueckue pynkuuu. [lpomexxyTku
MOHOTOHHOCTH (PYHKIIHH

29

MaxkcuMyMbl 1 MUHUMYMBI (DYHKIIHH.
HauOonbiiee 1 HauMeHblIee 3HaUECHUE
(GYHKINMN Ha IPOMEXYTKE

30

Jlunelinas, kBagpaTHuHasi ¥ APOOHO-
TuHeHas pyHKUIUN

31

DJIeMEHTapHOE UCCIIEAOBAHNE U
MOCTpoeHue rpauKoOB ATUX QYHKIUN

32

DJIEeMEHTapHOE UCCIIEAOBAHHE U
MOCTpOEHHE TPaPUKOB ATUX (PYHKIUI

33

CreneHsn ¢ 1IeJIbIM ITOKa3aTeiieM. buaom
Hrrorona

34

CrereHs ¢ OCJIBIM ITIOKa3aTCICM. bunom




Hrrorona

CrenenHast pyHKIHS C HATYpPAJIbHBIM U

35 LeNbIM TIoKa3aTesieM. E€ cBolicTBa u
rpaduk

36 [IpoBepounas pabota: "CreneHHas
¢ynkuus. E€ cBolicTBa u rpapux”

37 ApudmeTnueckuii KOpeHb HaTypallbHOI
CTEIIEHU U €ro CBOMCTBA

18 ApudmeTnueckuii KOpeHb HaTypalbHOI
CTENEHU U €ro CBOMCTBA

39 [IpeoOpa3oBaHus YHCIOBBIX BRIPAKECHUH,
CoJIeprKallMX CTENEHHU U KOPHU

40 IIpeoOpa3oBaHus YMCIOBBIX BHIPAXKEHUH,
coJieprKallMX CTENEeHU U KOPHU

Al IIpeoOpa3oBaHus YMCIOBBIX BHIPAKEHUH,
coJieprKalluX CTENEeHU U KOPHU
Wppaumonanshble ypaBHeHUs. OCHOBHbBIE

42 METO/BbI PEILIECHNS UPPALMOHAIBHBIX
YpaBHEHHI
HppaumnonaneHsle ypaBHeHHs1. OCHOBHBIE

43 METO/IbI pELIeHHS UpPAIlIOHATBHBIX
YPaBHEHUU
HppauunonaneHsle ypaBHeHHs1. OCHOBHBIE

44 METO/Ibl PELIEHMSI UPPALIMOHATBHBIX
YpaBHEHHI

45 PaBHOCHUIIbHBIE IEPEXO/IBI B PELLIEHUN
UPPaLMOHATIBHBIX YpaBHEHUI

46 PaBHOCHIIBHBIE IIEPEXO/BI B PELICHUU




HMPPALMOHAIIBHBIX YPAaBHEHUU

PaBHOCHIIBHEIC MEPEXOAbI B pCIICHUN

4 HMPPALMOHATIBHBIX YPABHEHUN

43 PaBHOCHIIBHBIE TEPEXO/IBI B pELICHUN
UppalMOHATIbHBIX YpaBHEHUI
CBoiicTBa 1 Tpad K KOPHS N-OU CTENEHH

49 KaK QyHKIIH OOpaTHOW CTETICHH C
HaTypaJIbHBIM [10Ka3aTeleM
CoiicTBa 1 rpaduK KOpHS n-0if CTeneHn

50 Kak (QYHKIIMH 0OpaTHOI CTENCHH C
HaTypaJIbHBIM MOKa3aTelleM
[IpoBepounas pabora: "CBoiicTBa u rpadux

51 KOpHS n-oii cteneHu. VppannoHanbHbie
ypaBHEHUA"

5 CreneHsb ¢ palluOHAJIbHBIM ITOKA3aTeNeM U
e€ CBOICTBA

53 Crenens ¢ pallMOHaIbHBIM I10KA3aTENEM U
e€ CBOICTBA

54 Crenens ¢ pallMOHaIbHBIM I10KA3aTENEM U
€€ CBOICTBA

55 [TokazarenbHas GyHKIUS, €€ CBONCTBA U
rpaduk

56 Wcnonb3oBanue rpaduka QyHKIUN I
pelIeHns] ypaBHEHUI

57 Hcnons3oBanue rpaduka GyHKIUT IS
pelIeHusl ypaBHECHUI

58 ITokazarenbHble ypaBHEHUs. OCHOBHBIE

MCTOABI pCHICHUS ITOKa3aTCIbHBIX




YpaBHEHHI

[TokazarenbHble ypaBHEHUS. OCHOBHBIE

59 METO/Ibl pELIEHMSI IOKA3aTENbHbIX 1
YpaBHEHHI
IToka3zarenbHble ypaBHeHUsA. OCHOBHBIE

60 METO/Ibl PEIIEHUS IMOKA3aTENbHbBIX 1
yYpaBHEHUI

61 IIpoBepounas pabora: "IlokazarenbHas |
¢ynknus. [TokazarenbHbpie ypaBHeHUS"

62 Jlorapudwm uncna. CBoiictBa norapudpma 1

63 Jlorapudwm yncna. Coiicta norapudma 1

64 Jlorapudwm uncna. CBoiictBa norapudpma 1

65 JlecaTUYHBIE M HaTypaibHbIE JIOrapUPMBbI 1

66 €CSTUYHBIE U HATYPAJIbHBIE JTOraprU(pMbl 1

y

67 IIpeoOpa3oBaHue BeIpakeHUI, COAEPIKAIINX |
sorapupmMsl

68 [IpeoOpa3oBanue BbIpaKEHUH, COIEPIKALLINX |
sorapupmMsl

69 ITpomesxyTounas aTTecTanusi( KOHTPOJIbHAs 1
pabora)

70 Jlorapudmuueckas GpyHkIus, e€ cBoiicTBa U |
rpaduk

71 Jlorapudpmuueckas QyHKIM, €€ CBOHCTBA U 1
rpaduk

7 Hcnonb3oBanue rpapuka GyHKUUHU 15 |
pelIeHNs] ypaBHEHUI

73 Wcnonb3zoBanue rpaduka KUY IS 1

YH




peuieHusl ypaBHEHUN

74

Jlorapudmuueckue ypaBHeHust. OCHOBHbIE
METOBI PELICHHUS JTOTapUPMUIECKUX
YpaBHEHHI

75

Jlorapudmuueckue ypaBHeHus1. OCHOBHbIE
METOBI peIIeHUs JIorapu(PMUIECKUX
yYpaBHEHUI

76

Jlorapudmuueckue ypaBHeHUs1. OCHOBHBIE
METO/IbI peIeHHUS JIOTapU(PMUIECKUX
YpaBHEHHI

7

PaBHOCUIIbHBIE IEPEXO/IBI B PELLIEHUU
Jorapu()MUUECKUX ypaBHEHUI

78

PaBHOCHIIBHBIE IEPEXO/IBI B PELLIEHUN
JorapupMHUUECKUX ypaBHEHUN

79

ITpoBepounas s pabora:
"Jlorapudmuueckast pyHKIUS.
Jlorapudmuueckue ypaBHeHus"

80

CuHyc, KOCUHYC, TAHT€HC 1 KOTaHT€HC
YHUCJIOBOI'O apryMeHTa

81

CuHycC, KOCUHYC, TAHT€HC U KOTAaHT'€HC
YHUCJIOBOI'O apryMeHTa

82

ApKCHHYC, apKKOCUHYC ¥ aDKTaHT'€HC
YHUCJIOBOI'O apryMeHTa

83

ApKCHHYC, apKKOCHHYC ¥ apKTaHT€HC
YHCIIOBOTO apryMeHTa

84

Tpuronomerpuyeckas OKpy>KHOCTb,
orpezieNieHue TPUTOHOMETPUYECKUX
(GyHKIUI YMCIOBOTO apryMeHTa




Tpuronomerpuyeckas OKpy>KHOCTb,

85 onpeIelIeHUE TPUTOHOMETPUUECKUX 1
(GYHKINN 9MCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPHUECKUE (HOPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKHE (hOPMYITBI 1

88 OCHOBHBIEC TPUTOHOMETPHUECKUE (HOPMYITBI 1

89 OcHOBHBIE TPUTOHOMETPUYECKHE (HOPMYIIBI 1

90 [IpeoOpa3oBaHue TPUTOHOMETPUICCKUX |
BBIPAKEHU I

01 IIpeoOpa3oBaHue TPUTOHOMETPUUECKUX |
BBIPAKEHU I

0 [IpeoOpa3oBaHue TPUTOHOMETPUUECKUX |
BBIPKEHUN

93 [IpeoOpa3oBaHre TPUTOHOMETPUUECKUX |
BBIpayKCHUI

94 Penenne TpuroHoMeTpHYECKMX ypaBHEHUH 1

95 Pemenue TpuroHoMeTpuuECKUX ypaBHEHUIN 1

96 Pemienne TpuroHoMeTpUYECKMX ypaBHEHUN 1

97 Pemenne TpUroHOMETPUYECKUX YPaBHEHUN 1

98 Pemienne TpUroHOMeTpUYECKUX ypaBHEHUN 1

99 Pemenue TpuroHoMeTpUYECKUX ypaBHEHHIM 1

100 Pemenune TpuroHoMeTpUUECKNX YpaBHEHUI 1
[IpoBepounas pabora:

101 "TpUroHOMETpPUYECKUE BBIPAXKECHUS U 1
TPUTOHOMETPHUUYECKUE YpaBHEHUS"

102 ITocnenoBarenbHOCTH, CIOCOOBI 3a1aHUS |

nociegoBaTelbHOCTEM. MeTo




MaTeMaTUYECKON UHAYKIIUU

MOHOTOHHBIE 1 OIrpaHUYCHHBIC

103 nocyenoBarenbHOCTH. MicTopust ananu3za
0ECKOHEUHO MaJIbIX

104 Apudmernueckas mporpeccus

105 I'eomeTpuueckas nporpeccus

106 beckoneuno yoObIBaroias reoMeTpuiecKkas
nporpeccus

107 CymMa GeCKOHEYHO yOBIBaIOIICH
reOMETPUUYECKOI MpOorpeccuu

108 JIMHEHBIN U YKCIIOHEHIMAIbHBIA POCT.
Uucno e. Dopmyiia CII0KHBIX IPOLUEHTOB

109 JIMHENHBIN U YKCIIOHEHIMAJIBHBIA POCT.
Hucno e. Dopmyra CIOKHBIX POLEHTOB

110 Hcnonb30BaHne Nporpeccuy s pereHus
peaJIbHBIX 3a/1a4 IPUKJIAJHOTO XapaKTepa

11 [TpoBepounas pabdora:
"[locnenoBarenbHOCTH U Iporpeccun”

112 HenpepriBHblEe QyHKIIMM U UX CBOMCTBA

113 Touka pa3psiBa. ACUMIITOTHI TpaUKOB
byHKINN

114 CaoiicTBa (hyHKLNI HETIPEPHIBHBIX HA
OTpe3Ke

115 CaoiicTBa (hyHKIIMI HEMTPEPHIBHBIX HA
OTpe3Ke

116 MeTo HHTEpBaJIOB ISl PELLIEHUS

HEPaBEHCTB




MeTO,I[ HUHTCPBAJIOB AJI PCHICHUA

117
HEPaBEHCTB

118 MeTo HHTEpBaJIOB JUIsl PELIEHUS
HEpaBEHCTB

119 [IpumeHeHne CBOKMCTB HEMPEPBIBHBIX
(GyHKUIMN 1715 pelieHus 3a1a4

120 [IpuMmeHeHne CBOWCTB HEMPEPhIBHBIX
GYHKIUH 1715 pereHus 3a1a4

121 [lepBas u BTOpas mpou3BoHbIC GYHKIUN

122 Omnpenenenne, reoMeTPUIECKUI CMBICIT
MPOU3BOHOM

123 Omnpenenenue, GU3NUECKUN CMBICIT
MPOU3BOHOM

124 VYpaBHeHHe KacaTelnbHOH K rpaduky
byHKIMN

125 VYpaBHeHMe KacaTelbHOH K rpaguKy
byHKIMN

126 ITpon3BoiHbIE 3TIEMEHTAPHBIX QYHKIIUN

127 [Ipon3BoiHbIE 2IIEMEHTAapHBIX (YHKIIHHA

128 IIpon3BoHas CyMMBbI, IPOU3BEIEHUS,
YaCTHOTO M KOMITO3ULIMU (YHKIUI

129 [Ipou3BoiHast CyMMBI, IPOU3BEIEHUS,
YaCTHOTO M KOMITO3ULINU (YHKIUI

130 [Ipou3BoiHast CyMMBI, IPOU3BEIEHUS,
YaCTHOT'O ¥ KOMITO3UIIMU (DYHKIIUH

131 ITpoepounas pabora: "IIponsBognas"

132 [ToBTOpEeHME, 0000IICHNE, CHCTEMATH3AIINS




3HaHui: "YpaBHeHus"

133 [ToBTOpEHME, 0000IIICHNE, CHCTEMAaTH3AITUS 1
3HaHuil: "OyHkun"

134 Hrororas arrectanus( KOHTPOJIbHAS 1 !
pabora)

135 HroroBasarrecrarus( KOHTPOIbHAS | |
pabota)

136 [ToBTOpEeHME, 0000IICHHE, CUCTEMATH3AIIHS 1
3HAHWI

BIIEE KOJIMYECTBO YACOB IT
OBII] OJ1 CTBO YACOBIIO 136 48

[TIPOT'PAMME




11 KJIACC

Ne
n/u

Tema ypoka

KoaudecTBO 9acoB

KonTpoJabubie
Bcero P
padoThbI

IIpakTH4yeckue
padoThbI

Jlara
HU3yYeHUS

DJIeKTPOHHBIE
nudposbie
o0pa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne nponu3BOIHOM K
WCCIJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

[IpumeHeHne Mporu3BOIHOM K
UCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTB U 9KCTPEMYMBI

[IpuMeHeHne npon3BOIHOM K
uccaeaoBaHuio PyHKIMH Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne npon3BOHOM K
uccaea0BaHuio PyHKIUN Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[Ipumenenue npou3BOAHOM K
UCCIIeIOBaHMIO (PYHKIIHI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

[IpuMeHeHne NpOU3BOJHOM K
uccaeaoBaHuio pyHKIUI Ha
MOHOTOHHOCTb U DKCTPEMYMBI

Haxoxnaenue HaMOOJIBIIETO U

HaANMMCHBIICTO 3HAYCHUA HerepBIBHOﬁ

(GbyHKIMH Ha OTpE3Ke

Haxoxneaue HanOoJIbIIETo U




HaMMEHBIIIETO 3HAYCHHSI HEPEPHIBHON
(GyHKINU Ha OTpE3Ke

Haxoxnenne HanOOJIbIIErO U
HAaUMEHBIIIETO 3HAYCHUS HETIPEPBIBHOM
(GbyHKIMU Ha OTpE3Ke

10

KontposnbHas padota ( BXoHas)

11

Haxoxnenne HanOoJIbIIero U
HAaWMEHBIIIETO 3HAYCHUS HETIPEPHIBHOM
(byHKINU Ha OTpE3Ke

12

Haxoxnenue HanOOJIBIIETO U
HaWMEHBIIIETO 3HAUYCHHUS HEPEPHIBHOM
(GbyHKINU Ha OTpE3Ke

13

[IpuMeHeHune TpOU3BOAHOM ISt
HAXO0XJACHUS HAWITYYIIeTO PEIICHUS B
MIPUKJIAIHBIX 3a7a9ax

14

[IpuMeHeHne npou3BOAHON IS
HAax0’KJICHNs HAWJTY4ILIEeTO PEIICHUS B
MIPUKIIAJHBIX 3a/1a4ax

15

[IpuMeHeHne npOU3BOAHON AJIS
OIIpEJICJIEHUs] CKOPOCTU M YCKOPEHUS
nporiecca, 3alaHHOro (OpMYIION HITH
rpadukomM

16

[TpumeHeHne NPOU3BOIHOM ISt
OIIPEAETICHUS] CKOPOCTH M YCKOPEHUS
nporiecca, 3alaHHOTro (POpMYIION HITH
rpadukomM

17

Komnozunus pyHkumit

18

Kommozumus dhyHkimit




19 Komnozunus pynkumit

20 ['eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIUHATHOMN TIOCKOCTH

)1 ['eomerprueckue oOpa3bl ypaBHEHUN Ha
KOOPJAMHATHOW INIOCKOCTH

” [TpoBepounas padora: "HccnenoBanue
(GYHKIHU ¢ TOMOIIBIO TPOU3BOTHON"

3 [lepBoobOpa3Hasi, 0CHOBHOE CBOMCTBO
[1epPBOOOPA3HBIX

24 [TepBooOpazHbIe F71eMEHTAPHBIX (PYHKITHIA.
[IpaBuiia HaXOXACHUS IEPBOOOPAZHBIX

)5 [TepBooOpazHbIe AIeMEHTAPHBIX (PYHKITHIA.
[IpaBuiia HaxOX/1€HUS IEPBOOOPAZHBIX

2% HNurerpai. ['eomeTpuyeckuii CMbICI
UHTErpaia

7 Beruucnenue onpenenéHHOro HHTerpaia
o gopmyne HoroTona-JleiiOnumna

)3 Brruncnenue onpenenéHHoro HHTerpana
o gopmysne HoroTona-JleliOHuna

29 [IpumeneHue UHTErpasa A1 HAX 0K ACHUS
TUIOIIAAEH TIOCKUX GUTyp

30 [Ipumenenue uHTErpasa A1 HAX 0K ACHUS
00BbEMOB IreOMETPUYECKHX TeT

| [Tpumeps! perenuit auddepeHnnanbHbIX

3 YpaBHEHHI

0 [Tpumeps pemenunii tuddepeHnanbHbBIX
YpaBHEHUU

33 MatemaTuueckoe MOAEIUPOBaHNE




PEaNTbHBIX MPOLIECCOB C TOMOIIBIO
mudQepeHIranbHbIX ypaBHEHUH

IIpoBepounas pabota pabora:

34 "[TepBooOpa3zHas u uHTErpaT"

35 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

36 Tpuronomerpuueckue GyHKIMH, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpuueckue GyHKIMHU, UX
CBOMWCTBA U IrpapuKu

18 Tpuronomerpuieckne QyHKIMH, UX
CBOWCTBA U TpapuKu

39 Tpuronomerpuueckue GyHKINH, UX
CBOMCTBA U rpaduKu
OT100p KOpHEH TPUTOHOMETPUUECKUX

40 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUUYECKON OKPYKHOCTH
OT60p KOpHEN TPUTOHOMETPUUYECKUX

41 YPaBHEHUH € TOMOILBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT60p KOpHEN TPUTOHOMETPUUECKUX

42 YPaBHEHUH € TOMOILBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUECKUX

43 YPaBHEHUH C IIOMOIIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH

44 Pemienue TpuroHoMeTpudecKux

HEPaBEHCTB




Pemenne TPUT'OHOMETPHUYCCKUX

45
HEPaBEHCTB

46 Pemenue TpuroHoMeTpu4ecKuX
HEpaBEHCTB

A7 Pemienue TpuroHoMeTpudecKux
HEPaBEHCTB
[ToBepounas padora: "I'paduku

48 TPUTOHOMETPUUECKUX (PYHKIIMM.
Tpuronomerpuyeckue HepaBeHcTBA"

49 OCHOBHBIE METO/IbI PEIICHHUS
[OKa3aTeJIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEIICHHUS
[IOKa3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IBI PEIICHHUS
II0Ka3aTeIbHBIX HEPABEHCTB

5 OCHOBHBIE METO/IBI PEIICHHUS
MIOKa3aTeIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/IbI pEeIICHUS
Jorapu(MUYECKUX HEPABEHCTB

54 OCHOBHBIE METO/IBI PEIICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI pEeIICHUS
Jorapu(PMUIECKUX HEPABEHCTB

56 OCHOBHBIE METO/IBI PELICHHUS
norapu(pMHUUECKUX HEPABEHCTB

57 OCHOBHBIE METOABI PELLIEHUS
UppalMoOHAIbHBIX HEPABEHCTB

58 OCHOBHBIE METO/IbI PEIICHUS




HUPPALMOHAIIBHBIX HEPABEHCTB

OCHOBHEBIE MCTOJbI pCHICHUSA

5 HppalMOHATILHBIX HEPABEHCTB

60 OcHOBHbBIE METOBI PELICHUS
UppalroHaIbHBIX HEPABCHCTB

61 I'paduueckue MeToIbI perIeHus
UppalMOHANIBHBIX YpaBHEHUI

& I'paduueckue MeTOIbI peIeHus
UppalMOHAIEHBIX YPaBHEHHHA

63 I'paduueckue MeTOIbI peIeHus
MOKa3aTeIbHBIX YPAaBHEHUI

64 I'padmyeckue MeTOIbI perieHUs
MOKa3aTeIbHBIX HEPABEHCTB

65 I'paduueckue MeTO bl peleHus
Jorapu(PMUUECKUX YpaBHEHHM

66 I'padrueckue MeTOIbI pelIeHus
Jorapu(pMHUUECKUX HEPABEHCTB

67 I'paduueckue MeTO bl peleHus
Jorapu(MUIECKUX HEPABEHCTB
I'paduaeckue METO B! peIICHHS

68 MOKa3aTeIbHBIX U JIOTapUPMUIECKUX
YpaBHEHHI

69 [Tpomenyrounas aTrecrarusi( KOHTPOJIbHAs
pabpra)
I'paduueckue MeTO B! peleHHs

70 MMOKa3aTEIbHBIX U JIOTApU(HMHUUECKIX
HEPaBEHCTB

71 I'paduueckue METO bl peleHHs




MOKa3aTeIbHBIX U JIOrapu(pMUIECKUX
HEPABEHCTB

[IpoBepounas padota: "UppauroHanbHele,

72 NoKa3aTeJabHbIE U Jorapu(mMuyecKue
HepaBeHCTBA"
KomrmuiekcHbie uncna. AnreOpandeckas u

73 TpUrOHOMETpHUecKasi (pOpMBbI 3aucu
KOMILIEKCHOTO Yuciia
KommiekcHsble yncna. Anredpanydeckas u

74 TpUrOHOMETpHUecKasi (pOPMBI 3arucu
KOMILIEKCHOTO Yuciia

75 Apudmernueckue onepanuu ¢
KOMIUIEKCHBIMU YHCIIaMU

76 ApudmeTrueckre onepanuu ¢
KOMIUIEKCHBIMU YHCIIaMHU

77 N300paxeHne KOMIUIEKCHBIX YHCEN Ha
KOOPJAWHATHOM ITUIOCKOCTH

73 N300pakeHne KOMITJIEKCHBIX YHCEN Ha
KOOPJMHATHOM TNIOCKOCTH

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

20 ®opmyna Myaspa. Kopuu n-oii crenenu us
KOMIIJIEKCHOTO YHUCIIa
[IpuMmeHeHne KOMIUIEKCHBIX YUCEIT s

81 pereHust PU3NIECKUX U TEOMETPUIECKUX
3ama4

2 [TpoBepounas padota: "KoMriekcHbIe

yucia"




83

HarypainbHsle u nienbie yncna

84 HarypainbHsle u 1ienbie yncna

85 [TpuMmeHeHne MPU3HAKOB IETUMOCTH
LIEJIbIX YUCEl

26 [TpuMmeHeHHnEe MPU3HAKOB IETUMOCTH
LEJIbIX YUCEIl

27 [TpuMmeHeHHE MPU3HAKOB JISTTHMOCTH
uensix yucen: HOJl u HOK

28 [TpuMeHeHHE MPU3HAKOB JISTHMOCTH
uensix yucen: HOJl u HOK

29 [IpumeHeHne npu3HaKoB IETUMOCTH
LEJIbIX YUCEJI: OCTATKH 10 MOIYJIIO

9% [TpuMeHeHHE MPU3HAKOB JICTHMOCTH
LEJBIX YUCEI: OCTATKH M0 MOIYJIO
[TpuMeHeHHE IPU3HAKOB JICTUMOCTH

91 LETBIX YHUCeN: alropuT™ EBKIMa st
pelIeHurs 3a/1a4 B LIEJIbIX YHCIax

0 [IpoBepounasi pabora: "Teopus membIx
gucen"
Cucrema 1 COBOKYITHOCTh YPaBHEHU.

93 PaBHOCWIIBHBIE CHCTEMBI H CHCTEMBI-
CIIEZICTBUSA
Cucrema 1 COBOKYITHOCTh YPaBHEHU.

94 PaBHOCHIIbHBIE CHCTEMBI i CHCTEMBI-
CIIeICTBUS

95 OCHOBHBIE METO/IBI PEIICHHSI CUCTEM H
COBOKYITHOCTEM pallMOHAIBHBIX YPaBHEHUM

96 OCHOBHBIE METO/IBI PELIEHUSI CUCTEM U




COBOKYITHOCTEH UPpalMOHATBHBIX
YpaBHEHHI

97

OCHOBHEBIE MCTOABI PCUHICHUA CUCTCM U
COBOKYIHOCTEW MOKa3aTEeIbHBIX
YpaBHEHHI

98

OCHOBHBIE METO/Ibl PEILICHUS CUCTEM U
COBOKYIIHOCTEH IOKa3aTeNIbHBIX
yYpaBHEHUI

99

OCHOBHbBIE METO/Ibl pEILICHUS CUCTEM U
COBOKYITHOCTEH JIoTapu(hMUIECKUX
ypaBHEHUI

100

OcHOBHBIE MCTOABI pCICHUA CUCTEM U
COBOKYITHOCTEH JIOTapru(PpMHUECKIX
YpaBHEHHI

101

[IpuMeHeHne cuCTEM K pELIEHUIO
MaTeMaTHYECKUX 3a/]1a4 U 3a7a4 U3
pa3IMYHbIX 00JIacTel HayKu U pealbHON
YKU3HU, UHTEPIIPETALUS IIOJTY4EHHBIX
pe3yJIbTaToB

102

[IpuMeHeHne cuCTEM K pEeLIEHUIO
MaTeMaTHYeCKUX 3314 U 3a7a4 U3
pa3IMYHbIX 00JIacTel HayKu U pealbHON
YKWU3HH, HHTEPIIPETALUS TOJTYYEHHBIX
pe3yJIbTaToB

103

[IpuMeHeHne HEPABEHCTB K PEIICHHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 3a]1a4 u3
pa3IUYHBIX 00JaCTE HAYKH U PeasTbHON
KHU3HU, HHTEPIPETALUS OTYyYECHHBIX
pe3yNbTaToB




[IpoBepounas padorta: "Cucremsl
pallnOHAJIBHBIX, HPPALIMOHAJIbHBIX

104 [I0Ka3aTeIbHbIX U JOrapu(PMUUECKUX
ypaBHEHU"

105 PanvoHanbHbIE YpaBHEHHUS ¢ TapaMeTpaMu

106 PanyonanbHble HEPaBEHCTBA C
napameTpamu

107 ParonanbHble cCUCTEMBI C TapaMeTpaMu

108 HppauunoHanbHble ypaBHEHUS,
HEpaBEHCTBa C IlapaMeTpamMu

109 HppaunoHaibHble CUCTEMBI C
napameTpamu

110 IlokazarenbHbIC ypaBHEHHUS, HEPABEHCTBA C
napaMmeTpamMu

111 IToka3aTenbHBIE CUCTEMBI C ITapaMETPaMU

112 Jlorapudmudeckue ypaBHeHU,
HEPABEHCTBA C IapaMeTpamMu

113 Jlorapudmuueckue CUCTEMBI ¢
napameTpamMu

114 Tpuronomerpruyeckue ypaBHEHUS C
napaMeTpamMu

115 TpuronomeTpruyeckrie HEpABEHCTBA C
napaMmeTpamMu

116 TpuroHoMeTpUYECKUE CUCTEMBI C
napameTpamMu
[TocTpoenue u uccnenoBaHue

117 MaTeMaTHUYECKUX MOJICTIEH pealbHBIX

CUTYyallUi C TOMOUIBIO YPAaBHEHUH C




napameTpamu

118

ITocTpoenue u uccieoBaHue
MaTEMaTHYECKUX MOJENIECH PEAIbHBIX
CUTYAalUH C IOMOIIBIO CUCTEM YPABHEHUI
C ImapaMeTpamu

119

ITocTpoenue u uccieoBaHue
MaTEMaTHYECKUX MOJENIEH PEAIbHBIX
CUTYyAalUH C IOMOIIBbIO CUCTEM YPABHEHUI
C ImapaMeTpamu

120

[IpoBepounas pabora: "3anauu c
napameTrpamu”

121

[ToBTOpeHME, 0000IIECHNE,
cucTeMaru3anus 3HaHui: "YpaBHenus"

122

[ToBTOpenue, 0600IIEHNE,
cUcTeMaru3auus 3HaHui: "YpaBHenus"

123

[ToBTOpenue, o6o0IIEHNE,
cucTeMaTHu3anys 3HaHui: "YpaBHEeHus.
Cucremsbl ypaBHeHUI"

124

[ToBTOpenue, 06001IeHNE,
cucreMmarn3anus 3Hanui: "HepaBeHncrsa"

125

[ToBTOpenue, 060061IeHNE,
cucrtemaTtusanus 3Hanui: "HepaBencrsa"

126

[ToBTOpenue, 060061IeHNE,
cucrtemaTtusanus 3Hanui: "HepaBencrsa"

127

[ToBTOpenue, 0600IIeHNE,
cucreMmaru3anus 3Hanuil: "[IponsBoaHas u
e€ npuMeHeHue"

128

[ToBTOpeHME, 06001ICHNE,




cucreMmaru3anus 3Hanui: "[IponsBogHas u
e€ npumeHeHue"

[ToBTOpeHME, 0000IIECHNE,

129 cucreMaTtu3anus 3Hanui: "[IpousBoaHas u 1
e€ npumeHeHue"
[ToBTOpeHue, 0600IEeHNE,

130 cucreMaru3auus 3Hanui: "Muterpan u ero 1
npuMeHeHue"

131 [ToBTOpeHue, 0600mEeHNE, |
cucreMaTtu3anus 3Hanui: "Oyukuun"

13 [ToBTOpeHME, 0000IIECHNE, 1
cucreMaTtu3arus 3HaHui: "OyHkun"

133 [ToBTOpenue, 0600IIEHNE, |
cucteMaTtu3aius 3HaHui: "OyHkun"

134 Wrororas aTrecranus(KOHTPOJIbHAS | 1
pabora)

135 Wrorosas arrectanus (KOHTPOJIbHAS | |
pabota)

136 [ToBTOpenue, o000IICHNHE, 1
CUCTEMaTH3aIUs 3HAHUH

OBILIEE KOJIMYECTBO YACOB IIO 136 4/8

[TPOIT'PAMME




IMPOBEPSIEMBIE TPEGOBAHMUSI K PE3YJIBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIBHON
IHPOI'PAMMUBI

10 KJIACC
Kon
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpOBePsIEMOro .
o0pa3oBaTeJbHOM MPOrpaMMbI CpeIHEro 001ero 00pa3oBaHus
pe3yabTara
1 Yucna 1 BBIYUCICHUS
1 OnepupoBaTh TOHITHSIMH: PANMOHAIBHOE W JCUCTBUTEIHHOE YHUCIIO,
' OOBIKHOBEHHAs U JAeCSITUYHAS IPOOk, MPOLIEHTHI
12 BemonHITe  apudMeTHYECKHUE  ONepali ¢ PalMOHAIBHBIMH U
' JNEHCTBUTENbHBIMH YHCTIAMU
13 BemonsasaTe  mpUOMDKEHHBIE  BBIYUCIICHHS,  WCIONB3YyS  TpaBHIIa
' OKPYTJICHUS, IeaTh MPUKUIKY U OLEHKY Pe3yJIbTaTa BEIYUCICHHMA
OnepupoBaTh MOHATUSMHU: CTCIICHD C IEJIBIM TIOKa3aTelIeM, CTaHIapTHAS
14 dbopMa 3amucH ACHCTBUTEIHHOTO YHCIIA, KOPCHb HATYPAJILHOW CTCIICHH;
' MCIIOJIF30BaTh MOIXOAIIYI0 (OPMY 3alUCU ASHCTBUTEIBHBIX YHUCET IS
pelIeHus MPaKTHUECKUX 3a/1a4 U TIPEJICTABICHUS JAaHHBIX
OnepupoBaTh MOHATHSIMH: CHHYC, KOCUHYC W TAaHT€HC IMPOU3BOJIEHOTO
1.5 yrila; MCIOJIb30BaTh 3alHCh IMPOM3BOJIBHOTO yria 4epe3 oOpaTHBIC
TPUTOHOMETpHYECKHEe (DYHKIIUU
2 YpaBHEHMS U HEPaBEHCTBA
OnepupoBaTh MOHATUSMU: TOXKAECTBO, YPaBHEHHE, HEPABEHCTBO, LIETI0E,
2.1 paroHaIbHOE, HPPaIMOHATILHOE ypaBHEHHE, HEPABEHCTBO,
TPUTOHOMETPHUECKOE YpaBHEHUE




Brinonuate npeoOpa3oBaHusi TPUTOHOMETPUUECKUX BBIPAKEHUN U peIIaTh

22 TPUTOHOMETPUUECKHUE YPaBHEHUS
BeinonuaTe npeoOpa3oBaHus LEbIX, pallMOHAIBHBIX U HPPALIMOHAIBHBIX
23 BBID@)KEHUII M pellaTh OCHOBHBIE THIIbI IIEJIBIX, PALMOHAIBHBIX U
MPPaLMOHAJIbHBIX YPaBHEHUI U HEPABEHCTB
Y [IpumeHsTh ypaBHEHUS U HEpaBEHCTBA JJIS PEIICHUS MaTeMaTUYeCKHX
' 3ajlay U 3ajia4y U3 pa3IMyHbIX 001acTeil HAyKU U peabHON KU3HU
MopnenupoBaTh peajbHbIE CUTYallUd Ha S3bIKE alnreOpbl, COCTaBIATH
2.5 BBIPAKECHMSI, YPAaBHEHHUsI, HEPABEHCTBA 10 YCIIOBUIO 33]1a4M, UCCIIEI0BATh
HOCTPOEHHbIE MOJIENIN C UCIIOJIB30BAaHUEM alllapara ajareopsl
3 OYHKIMH U TpaPUKH




OnepupoBaTh NOHATUAME: (PYHKIIKSA, CHOCOOBI 3aJaHusl PYHKIMH, 00TaCTh

3.1 OTIpENIeICHUs] W MHOXKECTBO 3HAueHHH (yHKUIWHU, TpaduK (QYyHKIUH,
B3aUMHO OOpaTHbIC PYHKITUN
39 OnepupoBarh MOHATHSAMH: YETHOCTh W HEYETHOCTh (PYHKIMH, HYIH
' (GYHKIIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
33 Hcnonb3oBate rpaduku GyHKINN 1715 pEICHUS YpaBHEHHHA
34 Crpoutrb u uuTaTh TpaduKH JHHEHHONH (QYHKIUH, KBaJApaTHIHON
' (GyHKIUH, cTeneHHOW (DYHKIIUH C IEJIBIM [T0Ka3aTelieM
Ucnonb3oBate rpaduku GyHKOUN IS HCCIEIOBAaHUS IPOLIECCOB U
35 3aBUCHMOCTEH TpH pelIeHUH 3a7ad U3 APYTUX y4eOHBIX MPEeIMETOB U
' peTbHOM  JKW3HH, BBIpAXATh (HOPMYJIaMH  3aBUCHUMOCTH  MEXKIY
BEIIMYUHAMH
4 Hauana maremarnueckoro ananmsa
41 OnepupoBarh MOHSATUSAMH: IOCIEAOBATEIBHOCTh, apUPMETHUCCKAS H
' reoMeTpHUYecKas Mporpeccuu
OnepupoBaTh MHOHATUSAMU: OECKOHEYHO YOBIBAIOILAsi IEOMETpUYECKast
4.2 mporpeccus, CcymMma OECKOHEUHO  yObIBaroIield  TreoMeTpUdecKoit
Iporpeccuu
4.3 3amaBaTh MOCIEOBATENILHOCTH PA3IMYHBIMU CIIOCO0aMHU
44 Hcnone30Barh CBOMCTBAa MOCIHEAOBATENBHOCTEW W IMPOTPECCUR  UIA
' pelieHust peasibHbIX 3a7a4 MPUKIIATHOTO XapaKTepa
5 MHoxecTBa U JIOTHKA
5.1 OnepupoBath MOHATUSIMH: MHOKECTBO, OTIEpAllUU HAJ] MHOKECTBAMH
Hcnonp3oBaTh TEOPETHKO-MHOKECTBEHHBIM — ammapaT JUis  ONKCAHHS
5.2 peaNbHBIX MPOIIECCOB U SIBICHUMN, IPH PEIICHUH 337124 U3 APYTUX YUeOHBIX
MIPEIMETOB
53 OnepupoBaTh  TMOHATHUSMHU:  ONpEACTECHUE, TEOopeMa,  CJEICTBHE,
' JI0KA3aTeNbCTBO
11 KJIACC
Kon
IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
NMpoBepPsieMOro
00pa3oBaTe/IbHO NPOrpaMMbI CpeiHero o01ero oopasoBanus
pe3yJabTarta
1 Yucnia 1 BBIYUCIICHUS




1.1

OHepI/IpOBaTb MNOHATHUAMU: HATYPAJIIbHOC, HCJIOC YUCIIO, HCIOJb30BATh
IMPU3HAKKU ACIUMOCTH LCJIBIX YUCCII, PA3JIOKCHUC 4YHMCJIa Ha HPOCTLIC

MHOXUTCIN JJI pCUHICHUA 3a1a4

1.2

OHCpI/IpOBaTB MOHATHUEM: CTCIICHD C pallMOHAJIbHBIM ITOKA3aTCJICM

1.3

OmnepupoBaTh NOHATUAMH: JOTapU(PM YHCIIa, TECATUYHBIC U HATYpAIbHBIE

norapupmMbl

VYpaBHEeHUs U HEpAaBEHCTBA

2.1

[IpumeHsTh CBOWCTBA CTENEHM [UIi MPeoOpa3oBaHUS  BBIPAKEHHIA,
OIEpUPOBATh MOHATUSMU: MOKA3aTEIbHOE YpaBHEHHE U HEPaBEHCTBO;

peiiaTb OCHOBHBIC THIILI ITOKA3aTCJIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB

22

BoinmonHsaTe npeoOpa3oBaHUsl BBIPAKEHUM, COAEPXKAIIUX JIOTapuU(pMBbL;
OIIEpUPOBATh NOHATUAMU: JOrapu(PMUUECKOE YPAaBHEHUE U HEPABEHCTBO;

peuIaTb OCHOBHBIC THUIIbI J'IOFapI/I(i)MI/I‘ICCKI/IX ypaBHeHI/Iﬁ H HCPABCHCTB

23

Haxonuts pemenns npocTenmx TPUroHOMETPUYECKUX HEPABEHCTB

2.4

OnepupoBaTh NOHATUIMU: CUCTEMA TUHEHHBIX YPABHEHUN U €€ pPElLleHUE;
UCIOJb30BATh  CUCTEMY  JIMHEHWHBIX  YPaBHEHHMH U1 PELUCHUSA

IMPAKTUYCCKUX 3alaqd

2.5

Haxomute  pemeHMs  OpOCTEMIIMX  CHCTEM M COBOKYIHOCTEH

palnMoHabHBIX YPaBHEHUH 1 HEPAaBEHCTB

2.6

MopenupoBaTh peaibHbIE CHUTYallUM Ha S3bIKE alreOpbl, COCTABIATH
BBIPAXKEHHS, YPABHEHUSI, HEPABEHCTBA U CHUCTEMBI IO YCJIOBHUIO 33Ja4H,

HCCIea0BaTh MNOCTPOCHHBIC MOJCIIN C UCIIOJIB30BAHUCM allllapaTa anre6pbl

OYHKIMU U TpapUKu

3.1

OnepupoBaTh MNOHATUSIMU: HepUoAnuYeckas (QYHKIUS, TPOMEKYTKH
MOHOTOHHOCTH (PYHKIIMM, TOYKH SKCTpeMyMa (YHKIMH, HauOoJjblliee U
HauMEHblIlee 3HaueHUs! QYHKIHUU Ha MPOMEXYTKE; UCIOIb30BaTh UX JUIs

uccieoBaHus GyHKIMH, 3a1laHHON TpaduKkoM

32

OnepupoBaTh NOHATHAMU: TPa(UKU MOKAZATEILHON, TOTapUPMUUECKON 1
TPUTOHOMETPUYECKHX (PYHKIMI; M300pakaTh UX Ha KOOPJMHATHOU

IIJIOCKOCTH U UCITIOJIb30BATh IJIA PCIICHUA ypaBHCHI/Iﬁ 1 HCPABCHCTB

33

N3o0paxkxaTh Ha KOOpPAMHATHOM IUIOCKOCTHM TpaQUKH  JIMHEHHBIX
YPAaBHEHUH M MWCIONb30BaThb HX M PELIEHUS CHCTEMbl JIMHEWHBIX

YpaBHEHHI

34

Hcnonp3oBare Tpaguku (YyHKIOMM JUIs HCCIEIOBaHHUS MPOIECCOB H

3aBUCUMOCTEHN U3 APYTUX YUSOHBIX JUCIUTUINH

Hauana mareMaTudeckoro aHaiamsa




OnepupoBaTh TMOHATUSMM:  HENpepbIBHAS  (QYHKIMS, HPOU3BOAHAS

4.1 (GYHKIUM, HCIIONB30BAaTh TI'EOMETPUYECKUH U (PU3HYECKUH  CMBICI
IIPOU3BOIHOM IS peLIeHus 3a1a4
42 Haxomute  mpou3BOAHBIE  DIEMEHTAPHBIX  (YHKUWH,  BBIYHCIATH
' MIPOU3BO/IHBIE CYMMBI, TPOU3BECHUS, YACTHOTO (DYHKIIUI
Hcnonp30BaTh  MPOM3BOMHYIO  JUIT  HCCIEAOBaHMSA  (YHKIUMH  Ha
43 MOHOTOHHOCTb U SKCTPEMYMBI, IPUMEHSTh PE3YJIbTaThl UCCIEIOBAHUS K
MOCTPOSHHIO TPpahuKOB
44 Hcnonp30BaTh NpOU3BOIHYIO Ui HAXOXKJICHHSI HAWJIYYIIETO PEIICHHS B
' MPUKIIAJHBIX, B TOM YHCIIE COLMATIbHO-?)KOHOMHYECKHX, 3a/1auax
45 OmnepupoBaTh TOHATHAMH: TMEpBOOOpa3Hass ¥ WHTErpaj; IOHUMATh
' reoMeTprUecKuil U GU3NUECKUi CMbICT HHTErpaia
46 Haxomute mepBooOpasHble  3J€MEHTAapHBIX  (DYHKIMH, BBIYHCITH
' unTerpain no gopmysne Hototona — JleitOnuna
47 Pemare npukiagHble 3a1a41, B TOM YUCJIE COLUATBHO-3KOHOMUYECKOTO U

(bu3H9IecKOro Xapakrepa, CpeACTBAMI MaTeMaTHIECKOT0 aHAIN3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KUJIACC
IIpoBepsieMblii 31eMEHT COAEPKAHUS
Kon
1 Yucna 1 BBIYUCICHUS
Panmonaneupie uncina. OOBIKHOBEHHBIE M JAECATUYHBIE JPOOH, MPOLEHTHI,
OeckOoHEYHbIe  IepHoguYeckue  ApoOu.  Apudmernueckue  omepauuu ¢
1.1 palroHaIbHBIMU YHCIIAMH, MpeoOpa30oBaHMs YMCIOBBIX BbIpakeHUU. [IpuMeHneHue
Ipo0eil W MPOIEHTOB I PEIICHUS MPUKIAIHBIX 33/1ad U3 Pa3IUYHBIX OTpaciiel
3HAHUU U PEabHOM KU3HU
JlelicTBUTENIbHBIE yucna.  PanmoHasibHbBIE W  HPPAUAOHAIBHBIE  YHCIIA.
1.2 | Apudmernueckue ornepanuud ¢ JEHCTBUTENbHBIMH uuciamMu. [IpuOmmxEéHnble
BBIYHCIICHHUS], IPABUIIA OKPYTJIEHUS, IPUKUIKA U OLICHKA PE3YJIbTaTa BIYUCICHUI
Cremnenp ¢ nenbiM mokazateneM. CranmaptHas (opma 3amucu J1eHCTBUTEIHLHOTO
1.3 yrcna. VMcnonp3oBanue noaxopsmend (Gopmbl 3alucu ACHCTBUTEIBHBIX YUCEN IS
pELICHHS TPAKTUYECKUX 3a7a4 U IPEACTABICHHS JaHHBIX
14 Apudmerndeckuii KOpeHb HATypalbHOU cTerneHu. JleHcTBus ¢ apudmMeTnyeckuMu
' KOPHSIMU HAaTYpaJbHOM CTEIICHU
15 CuHyc, KOCMHYC M TaHI'€HC YMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
ApPKTaHT'€HC YUCIIOBOTO apryMeHTa
2 YpaBHEHHS U HEPABEHCTBA
2.1 ToxxaecTBa U TOKIECTBEHHBIE IPEOOPa3OBaHU
29 [TpeoGpaszoBanue TPUTOHOMETPUYECKUX BBIpaKCHUM. OcHoBHbIE
' TPUTOHOMETpHUECKHE (HOPMYIIbI
)3 YpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHHe HepaBeHCTBa. Meron
WHTEPBAJIOB
24 Perenue nenbix U IpoOHO-pallMOHANBHBIX YPAaBHEHUN U HEPABEHCTB
2.5 Pemenue uppanmoHanbHbIX YPaBHEHUN U HEPABEHCTB
2.6 Pemenne TpUroHOMETpUYECKUX YPaBHEHUI
27 [IprMmeHeHne ypaBHEHUN U HEPABEHCTB K PEIIEHUIO MaTEeMaTUYECKUX 3a/1a4 U 3a/1a4
' W3 pa3InYHBIX 00J1acTel HAYKU U PEATbHON KU3HH
3 OyHKINUA U TpadUuKu
31 OyHK1Ms, crnocodbl 3aganus yHkuuu. I'paduk ¢yHkuu. BzaumHo oOpatHbie
' byHKIIUH
39 Ob6nactp ompeneneHus M MHOXeCTBO 3HaueHWM  ¢yHkuuu. Hymum  dyHkumu.
' [TpoMexyTku 3HAKOMOCTOSTHCTBA. YETHBIC U HEUETHBIE (DYHKIIUU
33 CrenenHast yHKIHSI C HATYpaIbHBIM U IIEJTbIM MoKa3aTeneM. E€ cBoiicTBa u rpaduxk.

CgoiicTBa 1 rpaduK KOPHS 71-0i CTETICHU




34 TpuronomeTrpuyeckass OKpY>KHOCTb, ONpPEJIEICHUEe TPUTOHOMETPUUYECKUX (PYHKUIUN
' YUCIIOBOTO aPryMeHTa
4 Hauana marematndeckoro anaumsa
41 [TocnenoBarenbHOCTH, CIIOCOOBI 3aJaHUs IOCIeNoBaTeIbHOCTEH. MOHOTOHHBIE
' IOCJICI0BATEILHOCTH
Apudmernueckass W TeoMeTpHUEcKass mporpeccud. beckoHeyHO yObIBaromias
4o | TEOMETpUHECKas MPOrpeccHs. Cymma OECKOHEYHO YOBIBAIOLIEH Te€OMETPUYECKOM
' nporpeccur. dopmyna ciaoXXHBIX IpoLeHTOB. lcrosib30oBaHME MPOrpeccuu st
pelleHus peaJbHbIX 3a7a4 MPUKIATHOTO XapaKTepa
5 MHOXecTBa U JIOTHKa
MHoxecTBO, omnepanud Haja MHOXecTBamMHu. Jluarpammbl Ditepa — Benna.
5.1 [IpuMeHeHrne TeOopeTUKO-MHOKECTBEHHOIO ammapaTa Ui OINMCaHUs pealbHBIX
MIPOLIECCOB U SIBJICHUM, IPU PELICHUH 3a/1a4 U3 IPYTUX y4eOHBIX MPEIMETOB
52 Ornpenenenue, TeopeMa, CIeICTBUE, T0KA3aTEIbCTBO
11 KJIACC
Kon IIpoBepsiemMblii 3/1eMEHT coepKAHUSA
1 Yucna v BEIYHCICHUS
1.1 Hatypanbnble u nenblie yucna. [Ipu3Haku JenMMOCTH HEIbIX YHCET
1.2 Crenens ¢ paluoHAIbHBIM TTOKa3zaresneM. CBOWMCTBa CTENEHU
1.3 Jlorapudwm uncna. JlecaTuuHble U HATypallbHbBIE TOTapUPMBI
2 YpaBHEHHS U HEPABEHCTBA
2.1 [TpeoOpa3zoBaHue BeIpaXKEHUIA, COAEPIKAIIMX JTOTapr(MbI
29 [Ipeo6pa3oBanue BeIpaKeHHM, COEPKAIMX CTEIIEHU C PALlMOHAIBHBIM
' noKaszaresieM
23 [IpuMepsl TPUTOHOMETPUUECKUX HEPABEHCTB
24 IToka3aTenbHbIe ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHUSI 1 HEPABEHCTBA
6 Cucrtembl JTMHEHHBIX ypaBHEHMI. PelleHne NpUKIaAHBIX 3aJad C OMOIIbIO
' CUCTEMBI JINHEWHBIX YPAaBHEHUI
2.7 CucTemMbl U COBOKYITHOCTH PAllMOHAJIBHBIX YPaBHEHUM U HEPABEHCTB
’38 [TpumMeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PEIICHUI0 MaTeMaTHUECKUX 3a1a4
’ W 3a]1a4 U3 pa3IMyHbIX 00acTel HAyKH U pealbHOM KU3HU
3 OyHKUMYU U Tpaduku
Oyukuus. [lepuoanueckue pyHkuuu. IIpomexxyTku MOHOTOHHOCTH (DYHKIIMH.
3.1 Makcumymbl 1 MUHMMYMBbI GyHKIUH. Haubonbliee M HauMeHblee 3HAUYEHUE
(GYHKIIUMA Ha TPOMEKYTKE
32 Tpuronomerpudeckue PyHKIIUN, UX CBOWCTBA U TpaduKu




3.3

[Toxa3zaTenbHast u norapupmMudeckas GyHKIUHU, UX CBOWCTBA U Tpaduku

34 Hcnonb3oBanue rpadukoB PyHKITUHN J1s pelIeHUs YPABHEHUH U IMHEHHBIX CUCTEM
UcnonezoBanne rpadukoB  (GYHKUME IS HMCCIIEAOBaHMS — IPOLIECCOB U
3.5 3aBHCUMOCTEH, KOTOPHIE BO3HUKAIOT MPH PEUICHUU 3334 U3 APYIHX Y4eOHBIX
IIPEAMETOB U peabHOM JKU3HU
4 Hayana Marematuueckoro aHaamsa
4.1 HenpepsiBabie GpyHKImy. MeTox MHTEPBAJIOB ISl PELICHUS] HEPABEHCTB
4.2 [TpousBoaHas GpyHKIMU. ['eomeTprdeckuii 1 PU3NUECKUI CMBICI POU3BOTHOM
43 [IpousBoaHbIe dreMeHTapHBIX (YHKUUNA. DOpMYIBI HaXO0XKIECHUS MPOU3BOIHOM
) CYMMBI, IPOU3BEIEHUS U YACTHOIO (YHKIIMUH
[IpumeneHre TPOM3BOJHONW K HWCCIEAOBAHHIO (YHKIHMHA HA MOHOTOHHOCTH H
44 IKCTpeMyMBbl. Haxoxaenne HanbobIIero ¥ HaMMEHBIIIETO 3HaUYeHUs ()YHKIIMH Ha
OTpe3Ke
[TpuMeHeHne IPOU3BOIHOM AJI HAXOXKACHNS HAWITYUIIEr0 PEIEHUs B IPUKIIaIHbBIX
4.5 3ajjayax, s ONpEeAENeHHs CKOPOCTU Ipoliecca, 3aAaHHOro (opMyJol WU
rpaduxom
4.6 [TepBooOpaznas. Tabnwuiia mepBooOpa3HbIX
47 Wurerpan, ero reomerpuueckuii 1 pusndeckuii cMpici. Boruncnenue narerpana no

dopmyne Hetorona — JleiiOnuna




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3BOBATEJIBHON
IMPOTPAMMBI CPEJHEI'O OBIIIET'O OBPA3OBAHUSI

Kon IIpoBepsiemble TPeOOBAHMS K NPEAMETHBIM Pe3yJibTATaAM 0CBOECHHUS
MPoBePSIEeMOro OCHOBHO# 00pa30BaTeIbHOI NMPOrpaMMbl CpeHero 001ero

TpeOoBaHuUsA o0pa3oBaHust

Brnanenue meromamu J0Ka3aTeNbCTB, ITOPUTMAMH DPEILICHUS 3a]1ay;
yMeHue (GOopMyIUpOBaTh M ONEPUPOBATH IMOHATHSAMU: OIMpEIesieHuE,
aKcuoma, TeopeMma, CIEICTBHE, CBONCTBO, MpPH3HAK, J0KAa3aTelIbCTBO,
pPaBHOCHIIbHBIC (DOPMYITHPOBKHU; TPUMEHSITh UX; YMEHUE (GOPMYITUPOBATH
o0paTHOE ¥ TPOTHUBOIOJIOKHOE YTBEP)KIECHUE, NMPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIHOJIb30BaTh METOJl MaTeMaTH4YeCKOW WHIYKIIHH,
MPOBOANTh JIOKa3aTelbHbIE PACCYKICHUS TMpU pPEIIeHUH 3ajad,
1 OIICHUBATh  JIOTUYECKYIO  MPaBUIBHOCTh  PACCYXKACHHUH; yMEHHE
OTIEpUPOBATH TMOHATUSIMH: MHOYECTBO, MOJMHOXECTBO, OTEPAIMHU Ha
MHO)KECTBaMH; YMEHHE HCIONb30BaTh TEOPETHKO-MHOXKECTBEHHbIN
anmapar AJis OMKMCAHUS PealbHBIX MPOLECCOB U SABICHUN U MPU PELICHUH
3a/a4, B TOM 4YHCIIE U3 JPYrUX Yy4eOHBIX TMPEAMETOB; YMEHHE
OTIepUPOBAThH MOHATUAMHU: Tpad), CBA3HBIN rpad, AepeBo, NUKI, rpad Ha
IJIOCKOCTH; YMEHHE 3a7aBaTh W OMNHUCHIBaTh Trpadbl Pa3IUYHBIMU

crioco0amMu; UCTIOIb30BaTh Tpadbl MPH PELICHUHN 3a]1a4

YMeHue onepupoBaTh NOHATHUAMHU: HaTypaJbHOE YHCIIO, LIEJIO€ YHCIIO,
CTENEHb C LIEIBbIM MOKa3aTeaeM, KOpeHb HaTypalbHOM CTENeHH, CTENEeHb
C palHMOHAIbHBIM  TOKa3aTeleM, CTeNeHb C JAEMCTBUTEIbHBIM
nokaszaTeieM, JIorapugM 4Yucia, CHHYC, KOCHHYC U  TaHI€HC
IIPOU3BOJIBHOIO YHCJA, OCTATOK II0 MOJIYJIIO, PalMOHAJIbHOE YHCIIO,
UppallMOHAILHOE  YHUCJIO,  MHOXECTBa  HATypajbHBIX,  LIEJBIX,
palMoOHAaNbHBIX, JIEHCTBUTENIbHBIX 4YHCEN; yMEHHE HCIOJIb30BaTh
MPU3HAKK JIEIMMOCTH, HAUMEHBIIUN OOIIMI AEIUTENb U HauMEHbIIee
of1iee KpaTHOe, anropuT™M EBKimIa mpu perieHuu 3ajad; 3HAaKOMCTBO ¢
pPa3IMYHBIMM  TO3MLIMOHHBIMH ~ CHUCTEMaMHM  CYHUCIICHHUS;  YyMEHHE
BBITIOJIHATH BBIUMCJICHHE 3HAUEHUN W MPeoOpa3oBaHUs BBIPAXKEHUN CO
CTENEeHsAMH U JorapupmMamu, mpeoOpa3oBaHUs IPOOHO-pAIIMOHAIBHBIX
BBIPAKEHUI; YMEHHE OIEPUPOBATH IOHATHSAMU: IOCIEN0BATENbHOCTD,
apupMeTHyecKas Iporpeccus, reoMeTpruIecKas porpeccus, 0eCKOHEYHO

yObIBatoliasi ~ reoMeTpuueckas  Mporpeccusi;  yMEHHe  3ajaBaThb

MOCIIEZI0BATEIBHOCTH, B TOM YHCJIE C TOMOUIbIO PEKYPPEHTHBIX (HOpMYI;




YMEHHUE OINEepUPOBATh MOHITUSMU: KOMIUIEKCHOE YHCIIO, CONMPSKEHHBIE
KOMIUICKCHBIC YKCJIa, MOJIYJIb U apTyMEHT KOMIUIEKCHOTO 4yucia, hopma
3aIMCU KOMILJIEKCHBIX YHCell (FreoOMeTpUUecKasi, TPUTOHOMETpUUYECKash U
anrebpandeckas); yMETh MPOM3BOAHUTH apu(PMETHUECKUE ACUCTBHS C
KOMIUIEKCHBIMM ~ YWCJIAMHU; TMPUBOAUTH IMPUMEPHl  UCIIOJIb30BAHUS
KOMIUIEKCHBIX YHCEN; ONEPUPOBATh MOHATUSIMHU: MaTpula 2X2 u 3%3,

OIPCACIIUTECIIb MAaTPUILIBL, I‘eOMeTpI/I‘-IeCKI/Iﬁ CMBICJT OIIPCACIIUTCIIA

YMeHue onepupoBarh MOHATHSAMU: PALMOHAIBHBIE, UPPALMOHAIBHBIE,
MoKasaresibHble, CTENEHHbIE, Jorapumuueckue, TPUTOHOMETPHUUECKHE
YpPaBHEHUS U HEPABEHCTBA, MX CHUCTEMBI; YMEHHE OIIEpUPOBATH
MOHSATUSAMH: TOXKJECTBO, TOXKJIECTBEHHOE MpeoOpa3oBaHUEe, YpaBHEHUE,
HEpPABEHCTBO, CHUCTEMa YPAaBHEHU M HEPABEHCTB, PaBHOCUJIBHOCTH
YpaBHEHUH, HEPAaBEHCTB M CHUCTEM; YMEHHUE peniaTb ypaBHEHUS,
HEpPAaBEHCTBA U CHUCTEMBI C IOMOILIBIO PA3JIMYHBIX NPUEMOB; pEIIATh
YpaBHEHMS, HEPABEHCTBA M CHCTEMBI C IApaMETPOM; IPUMEHSITh
YpaBHEHUS, HEPABEHCTBA, UX CHUCTEMBI IS PELICHHS MaTEMaTUYECKHX

3a/1a4 ¥ 3aja4 U3 Pa3IMYHbIX 00JacTel HAyKU U pealbHOM JKU3HU

YMeHue onepupoBaTh MOHATUAMHU: (GYHKUUSA, 4YETHOCTh (YHKLHUH,
MEePUOJUYHOCTh (PYHKIIMH, OTPAaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb
(GyHKIMY, 3KCTpeMyM (pyHKUMHU, HauOoblIee U HaUMEHbIIee 3HAUEeHHs
(GyHKIMU HA TPOMEXYTKE, HelpephIBHAs (DYHKIMS, aCHMITOTHI Irpaduka
¢byHKIMH, TIepBast ¥ BTOpasi MPOU3BOAHAs (YHKLIMHU, TEOMETPUUECKUN U
¢u3nueckuii CMBICI MTPOU3BOJHOW, MEpBOOOpa3zHas, OMNPECIIEHHBIN
WHTErpai; yMEHHE HaXOJUTh AaCUMIITOTHI rpaduka (QyHKIHMH;, YMEHHE
BBIUUCIATh TPOU3BOAHBIE CYMMBI, IPOMU3BEACHHs, YAacCTHOTO W
KOMIO3ULMHU (QYHKIUI, HAaXOAUTh YpaBHEHHE KacaTelIbHOW K rpaduky
(yHKIIMM; YMEHUE HaXOAWUTh IPOU3BOJIHBIE AJIEMEHTApHBIX (DYHKLM;
YMEHHE HCIONb30BaTh MPOU3BOAHYIO I HCCIeloBaHUS (YyHKIUH,
HaXOAWTh HaWOOJbIINE W HAMMEHBIIME 3HAa4YeHUs (YHKUUH; CTPOUTH
rpadMKd MHOTOYJIEHOB C MCIOJIb30BAHUEM arrapara MaTeMaTHUYeCKOro
aHaJiM3a; MPUMEHSTh NPOU3BOJHYIO MJI HAXOXKICHHUS HaWIydIlIero
pelleHrs B MPUKIAIHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMHUYECKUX U
¢u3nYecKux 3a1a4ax; HaXOAUTh IIOMAU U 00BbEMBI (PUTYDP C TOMOIIIBIO
MHTErpana; MNpUBOAUTH MPUMEPl MAaTEMATUYECKOTO MOJEIUPOBAHMS C

MOMOMIbI0 U PepeHInanbHbIX YpaBHEHHH

YMeHue omnepupoBarh TOHATUSMH: Tpaduk (yHKIMH, oOpaTHas
byHKIMS, KOMIO3UIUS (YHKIANA, JTHHEHHAs (YHKIWS, KBaJpaTHYHas

byHKIu, panyoHaIbHas ¢byHKIHS, CTEINEHHasI byHKIHS,




TPUTOHOMETPUYECKHE (QYHKIUH, OOpaTHbIE TPUTOHOMETPUUYECKHE
GyHKLIMH, TOKa3aTenbHas W Jorapugmuueckas QYHKUUU; yMEHHE
CTPOUTH TpaUKU U3Yy4EHHBIX (YHKLUH, BBIMNOJHATH MPEOOpa3OBaHMs
rpaduKoB QYHKIUH, HCIIOIB30BaTh rpauKu Il U3YYSHHS POLIECCOB U
3aBHCUMOCTEH, MPHU PEUICHUU 3a/1a4 U3 APYruX Y4eOHBIX MPEAMETOB M
3aJa4 U3 peaNbHOM )KU3HU; BBIpAXKaTh (JOPMYJIaMU 3aBUCHMOCTH MEX]Y
BEJIMYMHAMU; HCII0JIb30BaTh CBOWCTBA U rpaduKku PyHKIUHI 11 perieHus
ypaBHEHMI, HEPABEHCTB M 3aJad C MapaMeTpaMu; H300paxarb Ha
KOOPAMHATHOU INIOCKOCTH MHOKECTBA PEIICHUN YpaBHEHUM, HEPABECHCTB

1 UX CUCTEM

YMeHue pemath TEKCTOBBIE 33Jaud pPa3HbIX TUIOB (B TOM 4YHCIE HA
IIPOLIEHTHI, AOJIM M YacTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTh TOBapOB U
yCIyT, HAJIOT'H, 33Jjaud U3 00JacTH yIpaBieHHs! IMYHBIMUA U CEMEHHBIMU
(uHaHCAMM); COCTABIIATh BBIPAKCHUS, YpaBHEHHs, HEPAaBEHCTBA M MX
CHUCTEMBI II0 YCJIOBMIO 3aJa4d, MCCICNOBATh IOIYYCHHOE DPEUICHHE U
OLIEHUBATh NPaBJONOJO0OHOCTh pE3yJbTaTOB;, YMEHUE MOJEIMPOBATH
peanbHBIE CUTyallud Ha A3BIKC MATEMAaTUKH; COCTABIATH BBIPAXKCHMUS,
YPaBHEHUs, HEPABEHCTBA M MX CHUCTEMBbI II0 YCJIOBHUIO 3aJ1a4H,
UCCIIEN0BATh IIOCTPOCHHBIE MOJCIN C HCIOJIb30BAHUEM  allapara

anreOpbl, THTEPIPETUPOBATDH MTOJIYUYEHHBIN pe3yIbTar

YMeHue onepupoBaTh MOHIATHAMU: CpeaHee apudmeTrndeckoe, MeanaHa,
HauOoJbIIIee M HAUMEHBIIIee 3HAYCHHUSI, pa3Max, TUCIEPCUs, CTAHapPTHOE
OTKJIOHEHHE YHCIIOBOTO Ha0Opa; yMEeHHE M3BIEKaTh, HHTEPIPETUPOBATH
nH(pOpMaIUIO, TPEACTABICHHYIO B Ta0IUIAX, HA TUarpaMMax, rpagukax,
OTPaXKaIOIIyI0 CBOMCTBA PeabHBIX MPOIECCOB U SIBJICHUMN; IPEICTABISThH
uHOpPMALIMI0O C TIOMOUIBIO TaOnWIl MW JUarpaMM; HUCCIIEIOBaTh
CTaTUCTUYECKUE JaHHBIC, B TOM YHCIE C MPUMEHEHHEM TpadudyecKux
METOJIOB 1 AJIEKTPOHHBIX CPECTB; TpadUUECKU UCCIIEeI0OBATh COBMECTHBIE
HaOMIOJIEHUST C TIOMOIIBIO JUarpaMM pPAacCEeUMBaHUS U JIMHEHHOU

perpeccun

YMeHue onepupoBarh IOHATUAMM: CIyYalHBIM ONBIT W ClIydyallHOE
coOBITHE, BEPOSTHOCTh CIy4YaHOTO COOBITHS; YMEHHE BBIYHUCIATH
BEPOSTHOCTh C HCIIOJIb30BAHHEM TpaUUeCKUX METOAOB; MPUMEHSThH
(OpMyIIBI CIOKEHUS U YMHOXXEHUS BEPOSITHOCTEH, (HOpMyITy MOITHOM
BEpOATHOCTH, popmyiny beprymiu, komOuHaTOpHBIE (DAKTHI U HOPMYIIBI;
OIICHUBATh BEPOSTHOCTH pPEAThHBIX COOBITHH; YMEHHE OINEpPUPOBATH
MOHATUAMM: ClIydailHasi BEJIIMYMHA, paACHpE/IClICHUE BEPOSTHOCTEH,

MAaTCMaTUUYCCKOC OXHUIAHUC, AUCICPCUA U CTAHAAPTHOC OTKJIOHCHUC




CIlyyailHOM BEJWYMHBI, (YHKIMHM paclpelesieHus] M IJIOTHOCTH
PaBHOMEPHOI'O, II0Ka3aTe€IbHOTO W HOPMAJIbHOIO paclpeaeieHul;
YMEHHE HCIOJIb30BATh CBOMCTBA M3YYEHHBIX PACHpPEIEICHUNA UL
pelleHns 3aJayd; 3HAKOMCTBO C IOHATHUSAMHU: 3aKOH OOJBIIMX 4YHCEl,
METOJIbl BbIOOPOYHBIX MCCIEAOBAHUN; YMEHHUE IPUBOJIUTH IPUMEPHI
IIPOSIBJICHUS 3aKOHA OOJBIIMX YHUCENl B MPUPOAHBIX U OOLIECTBEHHBIX
SBJIICHUAX; YMECHUE ONIEPUPOBATH IOHATUAMU: COYETAHUE, [IEPECTAaHOBKA,
YHCIO COYETAHUH, YUCIIO TEepecTaHOBOK; OmHOM HbroTOHA; ymeHHe
MPUMEHSATH KOMOMHATOPHBIE (DAKTBI U PAaCCYKIEHUS IS PELICHUS 3a1a4;
OLICHUBATb BEPOSITHOCTH  PEAIIbHBIX COOBITHIA; COCTaBJISATh

BEPOSATHOCTHYIO MOJIEJIb U UHTEPIPETUPOBATH IOJyUYECHHBIN PE3ysbTaT

YMeHue onepupoBaTh MNOHATHSIMM: TOYKA, MpsAMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jyd, BEJIWYMHA YIJA, IUIOCKUH Yrodi,
JIBYTPaHHBIA Yroj, TPEXTPAHHBIM YToOJI, CKPEIIMBAIOILIMECS IIPSIMBIE,
MapajuleIbHOCTh U MEPHEHAUKYISIPHOCTh MPSAMBIX U IJIOCKOCTEH, YroJ
MEXIY NPSAMBIMH, YTojl MEXIY HPSIMOHW M IJIOCKOCTBIO, YToJl MEXIY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH [0 IJIOCKOCTH, PACCTOSIHUE MEXIY
IPSIMBIMHU, PACCTOSIHUE MEKIY IIOCKOCTSIMH; YMEHHME MCIIONIb30BaTh IIPU
pelIeHnU 3aJa4 U3y4eHHbIE (PAKThl U TEOPEMbl IJIAHUMETPUU; YMEHUE
OLICHMBATh pa3Mepbl OOBEKTOB OKPYXKAIOLIEr0 MHpPA; CTPOUTH
MaTEMaTHYECKUE MOJEIN C IMOMOLIBI0 T€OMETPUYECKHX IOHATHI H

BCJIMYMH, p€IIaTh CBA3AHHBIC C HUMHU IMPAKTHUYCCKUC 3aJa4n
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YMeHue onepupoBaTh MOHATUSMU: IUIOMAAL GUTYpPhI, 00BEM (GUTYDHI,
MHOTOTPaHHUK, MPaBUJIbHBIH MHOTOTPAaHHUK, CEYEHHE MHOTOTPAaHHUKA,
KyO, Tapajulesenuie]l, mpu3Ma, Nmupamuja, (Gurypa U IMOBEPXHOCTH
BpaleHus1, WIUHJpP, KOHYC, Imap, cdepa, miomanbs chepsl, TUIomaab
MOBEPXHOCTH MHUPAMUJBI, TPU3MBI, KOHyca, HWIMHIpa, 00BEM KyOa,
MPSMOYTOJIBHOTO TapajuleNienumnena, MUpaMUbl, TPU3MBI, HIUHAPA,
KOHYca, I1apa, pa3BépPTKa MOBEPXHOCTH, CEYCHHS KOHYCa W IHIUHAPA,
napajuiefibHble OCH WJIM OCHOBAaHUWIO, CEUYEHHE IIapa, IJIOCKOCTh,
Kacaromiasicss cdepbl, IWIMHIpA, KOHYCa; YMEHHE CTPOUTh CEueHUe
MHOTOTpaHHHKa, N300pakaTh MHOTOTPaHHUKHU, (QUTYpPbl U MTOBEPXHOCTH
Bpali€Hus, UX CEYCHH, B TOM YHUCJIC C ITIOMOIIBIO 3JICKTPOHHBIX CPEACTB,
yYMEHHE TPUMEHSTh CBONCTBA TEOMETPHUYECKHUX (PUTYP, CAMOCTOSITENHEHO
(hopMynpoBaTh ONpeAeNeHUs] U3y4yaeMbIX (DUTYp, BBIABUTATH TUIIOTE3bI
O CBOMCTBax M MpHU3HAKax I'eOMEeTpUYecKuX QUryp, o00OCHOBHIBATH WU

ONpoBepraTb MX; yMEHHE MPOBOAUTH Kiaccupukanuio GUryp 1o




Pa3JINUHbIM IIPpHU3HAKAM, BBIIIOJIHATH HGO6X0,III/IMI>IG JOIIOJTHUTCIIBHBIC

MIOCTPOEHUS
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YMeHue OomnepupoBaTh IMOHSATHUSMHU: JIBIDKEHHE B IPOCTPAHCTBE,
napajuieNIbHbIA MEPEHOC, CHMMETPHUSI Ha TUIOCKOCTU U B TPOCTPAHCTRBE,
MOBOPOT, TpeoOpa3oBaHue TMOA00HUS, TOM00HBIE (UTYpPBI; yMEHHE
pacro3HaBaTh paBHBIC U MOJO0HBIC (UTYPHI, B TOM YHCII€ B MPHUPOJIE,
HCKYCCTBE, apXUTEKType; HCIOJIb30BaTh T€OMETPUUYCCKUE OTHOIICHHUS
MIPH PEIICHHUH 33/1a4; HAXOIUTh T€OMETPUICCKHE BETMUMHBI (JJTUHA, YTOII,
TUIOIIA/Ib, 00BEM) IIPH PEIICHUH 33124 U3 APYTHX YICOHBIX MPEAMETOB U
W3 pealbHOM JKU3HU; YMEHUE BBIUUCISTH T€OMETPHYECKHE BEITHYUHBI
(nmHa, yrom, Iiomangbs, 0O0bEM, IUIOMmAaNb MOBEPXHOCTH), HUCHOJB3YS
n3ydeHHbIe (OPMYJIbl U METObI, B TOM YHCIE: IUIOIAAb MTOBEPXHOCTH
MUPaMUJIbI, IPU3MBI, KOHYCa, IHINHAPA, TUIOMAab chepbl; 00bEM KyOa,
MPSMOYTOJIBHOTO TIapaJUICJICIINIIeIa, MHPAMUIBI, MPHU3MBbI, IMIMHApPA,

KOHYCa, I1apa; YMEHUE HAXOIUTh OTHOIICHHE 00BEMOB MTOTIOOHBIX (hUTYp

12

YMmenue OIICpHUPOBATH IMIOHATUAMU: IPAMOYIOJIbHAad CUCTEMA KOOPAHUHAT,
BCKTOP, KOOPpAWHATBI TOYKH, KOOPAHWHATHI BCEKTOpA, CyMMa BCKTOPOB,
IIPpOU3BCACHUC BCKTOPA Ha YHUCIIO, PA3JI0OKCHUC BCKTOpaA IIO 63.3I/ICY,
CKaJIIpHOC MPOU3ZBECACHHUEC, BCKTOPHOC IMPOU3ZBCACHHUE, YIOoJl MCKIAY
BCKTOpaMH; YMCHUEC HCII0JIb30BAThH BeKTOpHBIfI n KOOpI[I/IHaTHI)II\/JI METOJ
IJid pelICHUS TCOMETPUUCCKHUX 3alad W 3a4dad JpYrux y‘{e6HLIX

MIPEIMETOB
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YMeHue BbpIOMpaTh MOAXOAAIIMN METOJ s pELIeHUs 3ajauu;
IIOHUMAaHHUE 3HAYUMOCTM MATEMAaTUKH B U3YYCHUM IPUPOIHBIX W
OOIIIECTBEHHbIX TPOLIECCOB U  SBJICHWI; yMEHHE paclo3HaBaTh
MPOSIBJIEHUE 3aKOHOB MAaTE€MAaTHKU B HCKYCCTBE, YMEHUE IPHUBOJIUTH
IIpUMEPBl  MATEMATHUYECKUX OTKPBITHA POCCUMCKOW M  MHPOBOU

MaTeMaTHU4eCKOi HayKn




IHHEPEYEHDb 9JIEMEHTOB COAEPKAHMUS, ITIPOBEPAEMbBIX HA EI'D
11O MATEMATUKE

Kon IIpoBepsieMblii 31eMEHT COAePKAHUS
1 Yucna u BBIYUCTIECHUS

1.1 Hatypanbnble u nenplie ynucna. [IpusHaku JenMMOCTH HEIbIX YHCET

12 Panmonaneupie umcna. OOBIKHOBEHHBIE W JAECATUYHBIE JpOOU, MPOLEHTHI,
' OCCKOHEYHBIC TIEPUOIUUECKHUE JPOOH

13 Apudmerndeckuii KOpeHb HaTypaIbHOU cTeneHu. J{elicTBus ¢ apuMETHICCKUMU
' KOPHSIMU HaTypaJbHOU CTENEHU

14 Crenenb ¢ nenbiM nokaszarteneM. CreneHb € palMOHAIBHBIM I10Ka3aTelIeM.
' CBoiicTBa cTeneHu

L5 CuHyC, KOCHHYC M TaHI€HC YHCJIOBOIO aprymMeHTa. ApPKCUHYC, apKKOCHHYC,
. ApPKTaHI€HC YHUCIIOBOTO apryMeHTa

1.6 Jlorapudm umcna. JlecaiTuunble U HATypallbHbIE JTOrapupMBI

HelictButenbHble uyncia. ApuMETHUYECKHUE ONEpalru C ACHCTBUTEIHLHBIMHU
L7 yrcnamu. [IpubnuxEHHbIE BBIYMCICHUS, MpPaBUIA OKPYIJICHUS, NPUKHUAKA U
OLICHKA pe3yJIbTaTa BHIYUCICHUI

1.8 [Ipeo6pa3oBanue BblpakeHUI

1.9 KommekcHbie uncna
2 VYpaBHEHHS 1 HEpaBEHCTBA

2.1 [enbie u APoOHO-pallMOHATIEHBIE YPAaBHEHUS

22 HppanuonaibHble ypaBHEHUS

23 TpuroHomeTpruieckue ypaBHEHHs

24 [TokazarenbHbIE U JOTapuPMUUECKUE YPABHEHUS

2.5 Lenble u 1poObHO-palMOHaTbHBIE HEPABEHCTBA

2.6 WppanmonanbHble HEpaBEHCTBA

2.7 [ToxazarenbHble U JorapuMUyecKrie HepaBeHCTBA

2.8 TpuronomeTpuyeckrue HepaBeHCTBA

29 CucTtembl 1 COBOKYITHOCTH YPAaBHEHUHN U HEPABEHCTB

2.10 YpaBHEHUsI, HEpAaBEHCTBA U CUCTEMBI C ITapaMeTpaMu

2.11 Martpuna cucteMsl JIMHENHBIX ypaBHEHUN. ONpeIeInTeNb MaTPHULIbI
3 OyHKIMU U TPadUKH




Oyukuus, crnocodsl 3amanus Gyakiun. [papux Qynkiuu. B3anmuo oOpaTHbie

> dbyakuun. YétHpie n Heu€THbIe QyHKIMU. [leproanyeckue GyHKIIMN
OO6nacTp ompeneneHus W MHOXXECTBO 3HaueHWi ¢yHkumu. Hymu QyHKImm.
39 [TpomexxyTkn 3HAKONOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (YHKLUH.
' Maxkcumymbl 1 MUHUMYMBI ¢GyHKuuMu. HanbGonbliee n HauMeHbllee 3HaueHUE
(GyHKINU HAa IPOMEKYTKE
13 CrenenHass GyHKUHMS ¢ HAaTypaJbHBIM M LEJNbIM IOKa3aTeneMm. EE cBoiicTBa u
. rpaduk. CBoiicTBa U rpadMK KOPHS n-OW CTENECHU
34 Tpuronomerpuyeckue GyHKIUHU, UX CBOMCTBA U Tpaduku
35 [TokazarenbHas u orapupmMudeckas QyHKIMH, UX CBOICTBA U TpapuKu
16 Toukn paspeiBa. Acumnrotel TpadukoB ¢yHkumil. CBolcTBa  (YHKIHIA,
' HENPEePbIBHBIX Ha OTPE3Ke
3.7 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHMS ITOCIEN0BATEILHOCTEN
3.8 Apudmerndeckast u reoMmeTpudeckast nporpeccuu. @opmyia CI0XKHBIX MTPOIIEHTOB
4 Hauana maremaTHueckoro aHaausa
4.1 [TpousBonHas pynkuuu. [Ipon3BoaHbIe 31€eMEHTAPHBIX (QYHKIMHA
[IpumeneHne TPOM3BOMHONW K HCCIENOBaHWIO (YHKIMKA HAa MOHOTOHHOCTh M
4.2 IKCTpeMyMBbl. HaxosxaeHrne HanOobIero 1 HAMMEHBIIETO 3HAYeHUsT YHKIINU Ha
OTpE3Ke
4.3 [TepBooOpaznas. UnTerpan
5 MHoxecTBa 1 JIOTHKA
5.1 MHokecTBO, onepaluu HaJ MHOXKecTBaMHU. J{narpamMmsl Diiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OmnwucarenpHas CTaTUCTHUKA
6.2 BepositHocTh
6.3 KomOunaropuka
7 TeomeTpust
7.1 @urypsl Ha IIOCKOCTH
72 [IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHHuku
74 Tena ¥ MOBEPXHOCTH BpPAILICHUS
1.5 KoopauHaTsl 1 BEKTOPHI




PABOYASA TIPOI'PAMMA
(ID 6585317)

yueOHoro kypca «I'eomerpusi. Yriy0J1eHHbIH YPOBEHD)

s ooygaromuxes 10 — 11 kmaccos



HHOACHUTEJIBHASA 3AIINCKA

['eomeTpust sIBIISIETCSI OTHUM U3 0A30BBIX KYPCOB Ha YPOBHE CPEAHEr0 0OIIETO
oOpa3oBaHMs, TaK KakK OO0ECrmeYMBaeT BO3MOXKHOCTh W3YYCHHS TUCIHUILIAH
€CTECTBEHHO-HAYYHON HAMpaBIEHHOCTH M MPEAMETOB T'YMAaHUTAPHOTO IMKIIA.
[TockonbKy JOTHYECKOE MBILIIEHUE, (POpMUpyEMOe NpU U3YUCHUH 00yUYatOIUMHUCS
MOHATUHUHBIX OCHOB TE€OMETPHM, IPH JOKA3aTEeIbCTBE TEOPEM M MOCTPOCHUU
LETIOYKH JIOTUYECKUX YTBEPKJACHUHN NP PEIICHUN T€OMETPUUYECKUX 3a7a4, YMEHHE
BBIJIBUTaTh W OMPOBEPraTh TUIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MpU
pEIICHUH 3aj]a4 €CTECTBEHHO-HAYYHOIO [UKJIA, B YACTHOCTH (PU3NYECKUX 3a]1ay.

[lens ocBoeHuUst mporpaMmbl yaeOHoro Kypca «I'eoMeTpusi» Ha yriryOJI€HHOM
YPOBHE — pa3BUTHE UHAUBUIYATBHBIX CIIOCOOHOCTEN 00YYAIOIIMXCA MTPU U3YYCHHUH
reOMETpUHU, KaK COCTaBISIONIEH mpeaMeTHol obnactu «MaremMatuka H
nHpopMaTHKa» yepe3 00ecredyeHne BO3MOKHOCTH MPUOOPETEHHUS U UCTIOJIb30BAHUS
OoJee MIyOOKUX T€OMETPUUECKUX 3HAHUM U IEHCTBUM, CTICIIU(PUIHBIX TEOMETPUH,
U HE0OXOIMMBIX JIJI YCIEHTHOTO MpodecCuoHaIbHOro 00pa3oBaHusl, CBI3aHHOTO C
UCIIOJIb30BaHUEM MATEMATUKH.

[IpuopuTeTHBIMU 3aJa4yaMy Kypca TE€OMETPUU Ha YriayOJEHHOM YpOBHE,
PaCIIUPSAIONIMMU U YCUIUBAIOIUMU Kypc 0a30BOT0 YPOBHS, SIBJISIFOTCS:

pacuIMpeHue MpeICTaBICHUsI O TEOMETPUU KaK YacTH MUPOBOU KYJIbTYpPbI U
dbopMHpoBaHrE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIIM MUPOM;

dbopMupoBaHUE TPEACTaBICHUS O TMPOCTPAHCTBEHHBIX (QUIYypax Kak o
BOKHEUIIMX MAaTEeMaTUYECKUX MOJICNAX, IMO3BOJIAIONIMX OMNKUCHIBATh W HU3Yy4yaTh
pa3HbIC SIBJICHUS OKPYXKAIOIIEro MUpa, 3HaHUE TOHATUMHOTO anmnapara 1o pas3zeiny
«CtepeoMeTpus» y4eOHOTO Kypca reOMETpHH;

dbopMHupoBaHUEe  yMEHHS  BJAaJ€Th  OCHOBHBIMH  TOHSATHUSMHU O
MPOCTPAHCTBEHHBIX (UTYpaX M MX OCHOBHBIMU CBOWMCTBAMHU, 3HAHUE TEOPEM,
dbopMyll U yMEHHE MX MNPUMEHSATh, YMEHHS JOKa3bIBaTh TEOPEMbI U HAXOJUTh
HECTaHJapPTHBIE CIIOCOOBI PEIICHUS 3a/1a4;

dbopMHpoBaHE YMEHUS PACIIO3HABATh HA YEPTEKAX, MOJCISIX U B PeaTbHOM
MHUpPE MHOTOTPAaHHUKU M TeJla BpalleHUs, KOHCTPYUPOBATh T'€OMETPUYECKHUE
MOJIEJIH;

dbopMupOBaHUE MMOHUMAaHUS BO3MOXHOCTH aKCMOMATHYECKOTO0 MOCTPOCHUS
MaTeMaTUYECKUX TEOpui, (GopMHUpOBaHUE MOHUMAHUS POJIU AKCUOMATUKHU TIPU
MIPOBEICHUHN PACCYKICHUN;

dbopMupoBaHUE yMEHUS BIAJETh METOJIAMU JOKA3aTeIbCTB M aJTOPUTMOB
pelIeHus, YMEHUs UX TPUMEHSTh, MPOBOAUTH JI0Ka3aTEIbHbIE PACCYKIACHUS B X0O/I€
pelIeHUs] CTEPEOMETPUYECKUX 3a7ady M 3aJad C MPAKTUYECKUM COJEP)KAHHUEM,



dbopMHpoBaHUEe TpPEACTaBICHUS O HEOOXOAMMOCTH  JIOKa3aTeNIbCTB  IPH
000CHOBaHMM MATEMATHYECKUX YTBEPKIACHHUIM U POJIM AKCMOMATUKH B POBEIECHUN
JNEAYKTUBHBIX PacCyKICHUM;

pa3BUTHE M COBEPIICHCTBOBAHWE HHTEJUIEKTYaJIbHBIX M  TBOPYECKHX
COCOOHOCTEN 00y4aronIMXcsl, MO3HABATEIbHON aKTUBHOCTH, MCCIIEI0BATEIbCKUX
yYMEHUH, KpUTUYHOCTU MBIILIEHUS, UHTEPECa K U3YYSHHUIO T€OMETPUH;

dbopmupoBaHre (PYHKIIMOHAIBHONM T'PAaMOTHOCTH, PEJIEBAHTHON T€OMETPHH:
YMEHHUSl paclo3HaBaTh IMPOSBICHUS T'C€OMETPUUYECKUX TMOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pEaJbHBIX )KM3HEHHBIX CUTYyallUsX U NPHU U3YyUYECHHH IPYTUX
Y4E€OHBIX TMPEAMETOB, TNPOSBICHHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUS PEAJbHBIX CHUTYallMi, HCCIIEIOBAaHHS ITOCTPOCHHBIX MOJEIEH,
UHTEPIPETALNHN [TOJIYYEHHBIX PE3YyJIbTaTOB.

OCHOBHBIMH COZEpKATEIBHBIMU JIMHUAMU yueOHOro kypca «['eomerpusi» B
10-11 «xmaccax sBusrorcs: «lIpssMple HW  TUIOCKOCTH B IIPOCTPAHCTBEY,
«Muororpanaukn», «Tema Bpamenus», «BeKkToppl W  KOOpAHMHATHI B
IPOCTPAHCTBE», «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHMEe «yMETh OMNEPUPOBATH
HOHATUSAMUY», PEJIEBAaHTHBIMU T€OMETPUU Ha YIiyOJIEHHOM ypoBHE 00yueHus B 10—
11 xmaccax, OTHOCUTCSI KO BCEM COJIEpKaTeJIbHBIM JIMHUSM y4e€OHOTO Kypca, a
(bopMHpOBaHHE  JIOTMUYECKUX YMEHUH  pacmpeiensercs He  TOJbKO 10
coliepKaTeNIbHBIM JIMHUSAM, HO U 10 rojgaM o0ydyeHusi. Coaepxanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysibTaraM ocBoeHus DenepanbHON padoueit
OpOrpaMMBbl, paclpeAeNEéHHbIM MO rojaM OOy4YeHHs, CTPYKTYPHUPOBAHO TaKUM
00pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIMITMAIBLHBIM BOIIPOCAM 00yYarolmuecs
oOpamjaJiuch ~ HEOJHOKPAaTHO. IJTO  TMO3BOJSET OpPraHuW3OBaThb  OBJAJICHHUE
r€OMETPUYECKUMH MOHATHIMHU U HaBBIKAMM TOCIIEA0BATENIBHO U MTOCTYNATENBHO, C
cOOJII0ICHUEM MPUHIUIIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUECKUX MPEJCTaBICHUN 00YyJaroIuXcs, paciuupsist U yriryossis
e€, o0pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon Kk M3yueHHUIO TEOMETPUHN Ha YIIyOIEHHOM YPOBHE MO3BOJISIET:

co3gath  ycnoBus ans  auddepeHnmanuvi  OOy4eHHs,  TOCTPOCHHS
WHIUBUyAIbHBIX ~ 00pa30BaTeNbHBIX MPOTPAaMM, OOECHEUUTh YIIIYOJIEHHOE
U3Y4YEeHHE T€OMETPHUH KaK COCTaBJsitolIel yueOHoro npeamera «MaTemaTukay;

MOATOTOBUTH OOYYAIOIIMXCA K TNPOJOJDKEHUIO H3YyYEHUS MATEMaTHKU C
y4€ToM BbIOOpa Oyayuied mpodeccuu, olOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01uM 1 ipoeccuoHaIbHBIM 00Pa30BaHUEM.

Ha wusyuenue yuebHOro kypca «l'eomerpusi» Ha yriayOJIEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kitacce — 102 gaca (3 yaca B Hezento), B 11 kimacce — 102
yaca (3 Jaca B HeJIeIi0).



COIEPKAHUE OBYYEHUA
10 KITACC

IIpsiMble M JIOCKOCTH B NPOCTPAHCTBE

OcHOBHbIE  TIOHATHUA  cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHMYECKOM IIOCTPOECHUU CTEPEOMETPHH:
AKCHUOMBI CTEPEOMETPHUH U CIICICTBUS U3 HUX.

B3anmHOe pacnosiokeHue TMpsAMBIX B NPOCTPAHCTBE: IEPECEKArOIIMeECs,
MapajulesibHble M CKpEIMBAIOIMecs npsAMble. lIpu3Hakym CKpemmBarommXxcs
npsAMbIX. [lapamuienbHOCTh IPSAMBIX U INIOCKOCTEH B IIPOCTPAHCTBE: NapalIeIbHbIC
IIPsIMBIE B IIPOCTPAHCTBE, apAJUIEIBHOCTD TPEX MPAMBIX, IaPAJLIEIBHOCTD IIPAMOU
u 1aockocT. [lapanmnenbHoe W LIEHTpanbHOE MNPOEKTUPOBAHUE, H300paKEHHE
¢uryp. OCHOBHBbIE CBOMCTBa NapaJJIENbHOrO MpOeKTUpoBaHUs. M300paxeHue
(Guryp B mapayyiesbHON MPOEKUUU. YTJbl C COHAMPABIECHHBIMU CTOPOHAMH, YIOJI
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. llapajuienbHOCTD IIJIOCKOCTEN: Napajule/IbHbIE
IJIOCKOCTH, CBOMCTBA [apauieabHbIX IJIOCKOCTEMN. [Ipocrenmue
MIPOCTPAHCTBEHHbIE (UTYpPhl HA IUIOCKOCTH: TETpadlp, MNapajuieJenunes,
MMOCTPOCHUE CEYCHHUI.

IleprieHIUKYJISIPHOCTD IPSIMOM U IIJIOCKOCTH: NEPIEHANKYJISIPHBIEC IIPSMBIE B
IIPOCTPAHCTBE, MPSAMBIE MAPAJIIEIBHBIE W IEPIECHAUKYJSIPHBIE K INIOCKOCTH,
IPU3HAK MEPHEHAUKYIAPHOCTH MPSAMOM M IUIOCKOCTH, Teopema O IpsSMOU
MIEPIICHIUKYJISIPHOU IIJIOCKOCTH. OpTroroHaneHOE IIPOEKTUPOBAHMUE.
[leprieHAUKYISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSHHE
OT IPSIMOH J10 MJIOCKOCTH, MPOEKIHs (PUTyphl Ha TUNIOCKOCTb. [leprnenauKynspHoCThb
IJIOCKOCTEM: MPU3HAK MEPIEHAUKYISIPHOCTH JBYX IUIOCKOCTEH. Teopema o Tpéx
MEPIEHANKYIISIPAX.

VYriael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOW M INIOCKOCTBIO, JBYIPaHHBIN
YIOJI, JIMNHEWHBIM yToJl ABYIPAHHOIO yriia. TpEXrpaHHbId U MHOTOI'PAaHHBIE YTJIbL.
CBOMCTBA IUTOCKUX YIJIOB MHOTOIPAHHOTO yria. CBOMCTBA INIOCKUX U IBYTPaHHBIX
YIJIOB TPEXTPAHHOTO yriia. TeopeMbl KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIIA.

MHoOrorpaHHuKU

Buasl MHOrorpaHHukoB, pa3BEpTka MHOrorpanHuka. lIpusma: n-yronbHas
npu3Ma, npsiMasi 1 HakJIOHHasl IpU3Mbl, OOKOBasi U MOJIHASL TTOBEPXHOCTH MPU3MBI.
[Tapannenenurnen, npsAMOYTrOJIbHBIA MapAJUICICTIUIIE U €ro CBOMCTBA. KpaTyaitiue
IyTH HAa TOBEPXHOCTH MHOrorpanHuka. Teopema Ounepa. [IpoctpancTBeHHas
teopema [Iudaropa. [lupamuaa: n-yroiapHasi nupamuaa, npaBuibHas U ycedEHHas
nupamuel. CBoiictBa péGep M OOKOBBIX TpaHeWd MPaBUIBHOW MHUPAMUJIBI.
IIpaBuiibHBIE MHOTOTPAaHHUKH: NPAaBWIbHASA NPHU3Ma M IIPaBUJIbHAS INHPAMHJA,



IpaBUJIbHAS TPEYrOJIbHAs MMPAMK/JIa U IPAaBUIbHBIN TeTpadap, KyO. IIpencraBienue
O MPABUJIBHBIX MHOTOIPAHHUKAX: OKTa3Ap, JOAECKA3AP U UKOCABP.

Bbruncnenne 51€MEHTOB MHOTOTPAHHUKOB: pEéOpa, JauaroHajv, YIJIbl.
[Inomans OOKOBOM MOBEPXHOCTH M MOJHOM IMOBEPXHOCTU NPSIMOM MPU3MBI,
TUIOIIA/Ib OCHOBAHMI, TeOpeMa 0 OOKOBOM MOBEPXHOCTHU NMPsMOi pu3Msbl. [1nomans
OOKOBOIl TOBEPXHOCTH M TIOBEPXHOCTH MPABUIBHOW MHUPaMHIBI, TEOpEeMa O
IUIOIIAIM YCEUYEHHOU MUPAMUIBI.

CuMmmeTprss B HPOCTPAHCTBE. JJIEMEHTBl CUMMETPUM  IIPABUIIBHBIX
MHOTOIpaHHUKOB. CHMMETpuss B IPAaBWIBHOM MHOIOI'DAaHHHUKE: CUMMETPHUS
napajuleJienunesa, CUMMETPUS IPAaBWIBHBIX NPU3M, CUMMETPHs IPABHIBHOU
MTAPAMUIBI.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B NPOCTPAHCTBE, HYJIEBOW BEKTOP, JIMHA HEHYJIEBOIO
BEKTOPa, BEKTOPHl KOJUIMHEAPHBIE, COHAIIPABICHHBIE W MPOTHUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEeHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMHU: CIOKEHHE
U BBIYMTAHHE BEKTOPOB, CYMMa HECKOJIbKUX BEKTOPOB, YMHOKCHUE BEKTOpa Ha
yucio. CBolcTBa ClI0KEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOpa Ha YHCIIO.
IlonaTne koMIUIaHapHbIE BEKTOpHI. [IpHM3HAK KOMILIAHAPHOCTH TPEX BEKTOPOB.
IIpaBuno mapamtenenunena. Teopema O pasIOKEHUM BEKTOpA II0  TPEM
HEKOMIUIaHApHbIM  BekTOopam. lIpsaMoyronpHass  cucrtemMa  KOOpAMHAT B
npoctpaHcTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpPAMHATAMHM BEKTOpA U
KOOpJIMHAaTaMHd TOYEK. YTOJd Mexay BekTopamu. CKalspHOE IPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpalenus

[loHATHS: UIUMAMHAPUYECKAs IOBEPXHOCTb, KOHHWYECKAas ITOBEPXHOCTH,
chepuueckas TMOBEPXHOCTb, OOpasyrolue MoBepxHocTed. Tema BpalleHUs:
HWIMHIP, KOHYC, YCeUEHHBIN KOHYC, cepa, map. BzanmHoe pacnonioxxenue cepsl
U IJIOCKOCTH, KacaTeiabHas MIOCKOCTh K chepe. M3o0paxkeHue Ten BpalleHUsl Ha
iockocTu. Pa3BépTka nununHapa u konyca. Cummerpus chepsl 1 mapa.

O6béMm. OcHoBHBIE CBoOicTBa 00bEMOB Ten. Teopema 00 o00BEME
NpsIMOYTOJIBHOTO Tapajjienenumnena u ciaenctsus u3 He€. OO0bEM mpsiMOd U
HAKJIOHHOM NpPU3MBbI, HWIMHJpA, MUpaMuabl U KoHyca. O0bEM IIapa U MIapoBOro
CErMeHTa.

KomOunanuu Ten BpamieHuss ¥ MHOTorpaHHukoB. [Ipu3ma, BhucaHHas B
UWIMHIpP, ONHCaHHAas okojo uwinHapa. Ilepeceuenue cdeppl u 1mapa ¢
wiockocThro. Kacanue mapa u chepsl miockoctsro. IloHsTHE MHOrOrpaHHUKA,



OMKHCAHHOTO OKOJO cdepbl, cdepbl, BIMCAHHOW B MHOTOTPAaHHUK WM TEJO
BpAILICHUSL.

[Inomans MOBEPXHOCTH LWIMHApA, KOHYyca, IIoHaab chepbl U e€ yacTei.
[Tonobue B mnpoctpanHcTBe. OTHOIIEHHE OOBEMOB, IUIOIIAACH IMOBEPXHOCTEH
nonobueix ¢uryp. IlpeoOpazoBanue mnogoOus, romorteTs. Pemienue 3amay Ha
IJIOCKOCTH € UCIIOJIBb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB M TEJT BPALICHHUS: CEUEHUS HWJIHHAPA
(mapanmienbHO YW TMEPHEHAMKYJISIPHO OCH), CEUYEHHUsl KOHyca (mapaluielibHble
OCHOBAHHIO U MPOXOJSIIME Yepe3 BEPIIMHY), CEUCHHU IIapa, METObI TOCTPOCHUS
CEYEHUM: METOJ| CJIEIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHUSA, METOJ IEPEHOCA
CEKYIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

Bexkropsl B npocTpancTBe. Onepanuu Ha1 BEKTOpaMH. BEKTOpHOE yMHOKEHUE
BEKTOpOB. (CBONWCTBa BEKTOPHOIO yMHOXeHudA. IIpsmoyrospHas cucrema
KoopAauHaT B mpoctpaHcTBe. KoopauHarel BekTopa. PasnokeHne BekTOpa MO
6a3ucy. KoopanHaTHO-BEKTOPHBIN METOJT IPHU PEIICHUU T€OMETPUUECKUX 3aad.

JIBMKeHHs1 B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OtoOpakeHus. [[B>KEHUS W paBEHCTBO (puryp.
OO6mue cBoicTBa JBWKEHUM. BuIbl JNBUXEHUN: MapalieJbHbIA TEpPEeHoC,
LECHTPpAJIbHA CUMMETPHS, 3€pPKaJIbHAs CHUMMETpPHs, NOBOPOT BOKPYI HPSMOW.
[IpeoOpazoBanus mogodus. [Ipsmas u chepa Diinepa.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUSl» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpa:xknanckoe BocmuTaHue:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MMO3HUIIMH 00YYarOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHAa POCCUICKOT0 00IIECTBA, MPEJCTABICHUE O MATEMATUYECKUX
OCHOBaX (DYHKIIMOHMPOBAHUSA pA3JIUYHBIX CTPYKTYp, SBICHUN, MPOIEAYD
rpaXJaHCKoro  oOmiectBa  (BBIOOpPBI,  OMpPOCBI W JApPYroe), yMEHHUE
B3aMMO/JICHCTBOBATh C COIMAJbHBIMU HWHCTUTYTAMH B COOTBETCTBUM C HX
GYHKIUSAMUA U HA3HAYECHUEM;

2) naTpuoTHYecKoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTh POCCUUCKON TpakAaHCKOW WIEHTUYHOCTH, YBAXKEHUS K
IPOILIOMY M HACTOSIIEMY POCCHICKOW MAaTEMAaTHUKH, EHHOCTHOE OTHOIICHHUE K
JOCTHKEHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKOM MAaT€MaTUYE€CKOW IIKOJIbI,
WCTIOJB30BAaHUE OSTHUX JOCTHKEHUW B JPYTrMX HaykKaX, TEXHOJOTrusX, cdepax
AKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUICKOTO Hapoja, ChOPMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUS, 3TUYECKOTO IMOBEJCHHUS, CBSI3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTHKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOT0, OCO3HAHHUE JIMYHOTO
BKJIaJIa B IOCTPOEHUE YCTOWYUBOTO OYIyIIIETO;

4) 3cTeTHYeCKOe BOCITUTAHHE:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIOYAas 3CTETUKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, PELIEHUH, pACCyKI€HUI, BOCOPUUMYHUBOCTD K
MaTeMaTUYECKUM acIieKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BOCIUTAHME:

chOPMHPOBAHHOCTh YMEHHUS TPUMEHSATh MaTeMaTUYeCKWe 3HAHUS B
MHTEpecax 3JI0pOBOTO U 0€30MacHOTO 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHE K
CBOEMY 30pOBbIO (3I0POBOE TMUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTIIbIXa, peryisipHas (u3uvecKas aKTUBHOCTH), (U3MUECKOE COBEPIIICHCTBOBAHUE
[P 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBLHOMN AEATEIBHOCTHIO;

6) TpynoBoe BociuTaHue:

TOTOBHOCTh K TpYyIy, OCO3HaHWUE IIEHHOCTH TPYIOIIOOUS, HWHTEpPEC K
paziuuHbIM  cepam  TPodEeCCUOHAIBHOW — JIESITEIBHOCTH,  CBA3aHHBIM  C
MaTEMaTUKOW M €€ NPWIOKEHUSMU, YMEHHE COBEpUIaTh OCO3HAHHBIM BHIOOD
Oynymeid npodeccu U peai30BbIBATh COOCTBEHHBIC JKU3HEHHBIC IJIaHbI,
TOTOBHOCTh W CIOCOOHOCTP K  MaTeMaTHYeCKOMY  OOpa3oBaHUIO U



caMOOOpa30BaHUIO Ha TMPOTSHKCHHHM BCEH JKU3HH, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1ad MaTEMaTHIECKON HAIIPABICHHOCTH;

7) DK0JI0rH4ecKoe BOCIIUTaHHe:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYPhl, TIOHUMAHUE BIIASIHUS
COIMATPHO-PKOHOMHYECKUX TPOIIECCOB HA COCTOSHHE NMPHUPOIHOU M COIMATBHON
Cpelbl, 0CO3HAHHUE TIO0AIBHOTO XapaKTepa SKOJOTHUSCKHUX MPOOJIeM, OPUCHTAITUS
Ha TPUMCHCHHEC MAaTEMAaTHYCCKMX 3HAHMHA JUISI pEIICHUS 3a7a4 B 00JIacTH
OKPYXKAIOMIeH Cpebl, TUIAHUPOBAHWUE IIOCTYIKOB W OIEHKH WX BO3MOXHBIX
MTOCJICICTBUM JIJIS1 OKPY KAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOT0 IO3HAHNS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U 0OIIIECTBEHHOMN MPAKTUKH, TOHUMAaHUE MaTEMaTHYECKOM
HayKH Kak cephl YeIIOBEUECKOMN TSI TEIILHOCTH, 3TAMOB €€ Pa3BUTHS U 3HAYUMOCTH
JUTSI pa3BUTHUS ITUBUJIU3AIAN, OBJIAJICHHUE SI36IKOM MAaTEMAaTUKA U MaTeMaTHYECKOU
KyJIbTYpPO# KaK CpEJCTBOM IMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISITH IPOSKTHYIO
U UCCIIEIOBATEIbCKYIO AEATCIbHOCTh MHANBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbDI

ITo3naBaTe/ibHBbIEC YHHBeEPCAJIbHbIE YUeOHbIe 1elCTBUS

Bba3oBble 1ornueckue aeiicTBUs:

BBISIBJIAITh M XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKKM MaTEMaTUYECKHX
OOBEKTOB, TMOHATHUN, OTHOUICHHMM MEXIy NOHATUAMH, (DOPMYIUPOBATH
oTpe/ieNIeHUs MOHATHUI, yCTaHaBIMBATh CYLIECTBEHHbIN NMPU3HAK KilacCU(UKALINY,
OCHOBaHMS 1J1s1 0000IIEHHS U CPAaBHEHMSI, KPUTEPUHU MTPOBOJIMMOIO aHAJIN3a;

BOCIIPUHUMATh,  (opMylIupoBaTh M  OPeoOpa3oBbIBATh  CYXKACHUS:
YTBEPAMUTENIbHBIE U OTPULATEIbHbIC, EAMHUYHbBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJIAITH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IIPOTHUBOPEUYUS
B (haKkTax, JAHHBIX, HAOJIOJEHUSX M YTBEPXKICHUSX, MpEAjiaratb KpUTEPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JenaTb BBIBOABI C MCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JAEIYKTUBHBIX U
MHIYKTUBHBIX YMO3aKJIFOUEHHUH, YMO3aKJIFOUEHHI 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENBHO JAOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHUN
(IpsiMBIE M OT IPOTUBHOTIO), BEICTPAUBATh APIYMEHTALMIO, TPUBOJAUTH IPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIbI;

BBIOMpATh CHOCOO pelleHus y4yeOHOW 3ajauu (CpaBHMBATh HECKOJIBKO
BapUaHTOB PELLIEHUS, BHIOMpaTh Hanboee NOIXOIAIINNA ¢ YYETOM CaMOCTOSITENIBHO
BBIJICTICHHBIX KPUTEPUEB).

ba3oBeble ncciieoBare/ibCKHe 1eCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEAOBATEIbCKUN HMHCTPYMEHT IO3HAHMS,
GopMynupoBaTh  BOMPOCH,,  (UKCHpYIOIIME  MIPOTHBOpeuHe,  mpobiemy,
YCTaHaBIMBAaTh MCKOMOE U JaHHOE, (OPMHUPOBATH TUIIOTE3y, apryMEHTHPOBAThH
CBOIO MTO3ULIUI0, MHEHHUE;

POBOJUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN IKCIEPUMEHT, UCCIICIOBAHHE
10 YCTAaHOBJICHHIO OCOOCHHOCTEN MaTEMaTHYECKOTO 00BEKTA, SIBJIEHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTAMH, SBJICHUSMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POPMYIMPOBaTh OOOOIIEHMSI U BBIBOJBI IO pe3yibTaTaM
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBaHWSA, OICHUBATh  JIOCTOBEPHOCTH
MOJTy4YEHHBIX PE3yJIbTaTOB, BEIBOJIOB 1 0000IIECHNUI;

IPOrHO3UPOBAaTh BO3MOXHOE pa3BUTHE IIpolLlecca, a TaKXKe BBIIBUIATH
IPEIIOJIOKEHHUS O €0 Pa3BUTUHU B HOBBIX YCIOBUSX.

Pabora ¢ undgopmanueii:

BBISIBJISITH JeOUIUTHl HHPOPMAIH, JAHHBIX, HEOOXOAMMBIX Ui OTBETa Ha
BOIIPOC | JJIsl pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHATH3UPOBATH,
CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATh MH(OPMALIMIO Pa3IMUHBIX BUAOB U POpM
IPEJCTABIICHMUS;

CTPYKTYpUpPOBaTh WHGOPMAIMIO, MPEICTaBIATh €€ B PasNUYHbIX (Popmax,
WJUTIOCTPUPOBATH IpapUuecK;

OLIEHUBATh Ha/IEKHOCTD uHbopMauu o CaMOCTOSITENIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBUA

O01mennue:

BOCIPUHUMATh U (POPMYIHPOBATh CY’KICHHS B COOTBETCTBUU C YCIOBUSIMU U
LeasIMU OOLIEHUS, ICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M TNHUCBMEHHBIX TEKCTax, JaBaTb IIOSCHEHUS II0 XOAY pEUICHUS 3aJayH,
KOMMEHTHPOBATH MOJyYEHHBIN PE3yJIbTAT;

B Xoje 00CYXIeHHUsl 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMON TEMBI,
npoOsieMbl, pelaeMoi 3ajjaud, BBICKA3bIBATH HJIEW, HALICJICHHbIE Ha IOUCK
pPELIEHHUs], COIMOCTABIISITh CBOU CYXIEHHS C CYKICHUSMH JPYTMX YYaCTHHKOB
auanora, oOHapy>KMBaTh pa3jM4yve M CXOJCTBO MO3ULIUNA, B KOPPEKTHOU (opme
(GopMyIHUpOBaTh Pa3HOTIACHS, CBOM BO3PAXKECHHUS;

IIPEACTABIIATh PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIIEIOBAHMS,
IPOEKTa, CaMOCTOSATENIbHO BbIOMpaTh (opMaT BBICTYIUIEHHS € Y4Y€TOM 3ajad
pe3eHTallui U 0OCOOEHHOCTEN ayJUTOPHUHU.

PeryasiTuBHbIE YHUBEpPCcAIbHbIE Y4eOHbIE eiiCTBUSA
Camoopranusanus:



COCTABJISITH IJIaH, AJIFOPUTM PEIICHUS 3a/1auu, BRIOUpATh COCOO pElIeHUs C
Y4IETOM UMEIOIINUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
1 KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOU MH(OpMAITUH.

CaMOKOHTPOJIb, SMOIHOHAIbHBIH HHTE/IEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedeKkcun KaKk  OCO3HAHUS
COBEPIIIAEMBIX JEHUCTBUI W MBICIUTEIBHBIX MPOIECCOB, X PE3yJIbTATOB, BIIAJIETh
croco0aMy CaMOTPOBEPKH, CAMOKOHTPOJISL Tpoliecca W pe3yjbTaTa pelieHus
MaTEeMaTUYECKOH 3a/1auu;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYThH TIPH PEIICHUN 3a/1auH,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JTAHHBIX,
HaWJECHHBIX OIMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIU U YCIOBUSAM, OOBSICHATH TPUUUHBI
JOCTH)KEHUS WJIM HEIOCTHKCHUS PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OICHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eATEIbHOCTD:

MOHUMATh M HCIOJB30BATh MPEUMYIIECTBA KOMAaHAHOW W WHAMBUIYaTbHON
paboThl mMpuU peHieHUH Y4YeOHBIX 3ajad, MPUHUMATh 1€Jb COBMECTHOM
JeSTEIbHOCTH, TJIAHUPOBATh OPTaHU3AIUI0 COBMECTHOM DPaOOTHI, pacmpenemsiTh
BUJIbI paOOT, TOTOBAPUBATHCS, OOCYXKIATh MPOLIECC U PE3YIbTaT paboThl, 00001IATH
MHEHHS HECKOJILKUX JTIOJICH;

y4acTBOBaTh B TPyNIOBBIX Gopmax padoThl (00CYykeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» M UHBIE), BHITIOJHSITH CBOIO YACTh paOOThI U KOOPJAUHUPOBATH
CBOM JICUCTBUS C IPYTHMH YICHAMU KOMaH/IbI, OIEHUBATh KQ4€CTBO CBOETO BKJIAJa
B O0mMWHA TIPOAYKT TIO KPHUTEPUAM, CHOPMYIUPOBAHHBIM  YYaCTHHUKAMHU
B3aUMO/ICHCTBUSI.

HPEIMETHBIE PE3YJIBTATDBI

K xoniy 10 kiacca oOyuaromuiicss HAy4uTCs:

e CBOOOJHO OMNEPUPOBATH OCHOBHBIMU TMOHSATUSMHU CTEPEOMETPUU TPHU
pelIeHn  3a7a4 U MPOBEACHUN MaTEMaTHYECKUX PACCYKICHHUI;

e IPUMEHATH AKCUOMBI CTEPEOMETPUU U CIEACTBUS W3 HUX NPH PELICHUU
F€OMETPUYECKHX 33]1a4;

e KJAcCU(UIMPOBATh B3aUMHOE PACIIOJIOKEHHE MPSAMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSAMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJHO ONEpPUPOBATH TMOHSATUSMHU, CBS3aHHBIMU C YIJIAMH B
MPOCTPAHCTBE: MEXAY MPSMBIMH B MPOCTPAHCTBE, MEXIY HIpsAMON U
IUIOCKOCTBIO;

e CBOOOIHO ONEPUPOBATH MOHATUIMU, CBA3aHHBIMU C MHOIOI'PaHHUKaMU;



e CBOOOJHO pacrno3HaBaThb OCHOBHBIE BHJIbBI MHOTOIPAHHHUKOB (IIpU3Ma,
nupamuaa, NpsMOYTOJIbHBINA Napajuienenunen, Kyo);

e KJIaCCU(PUIUMPOBATH MHOTOTPAHHWKH, BBIOMpas  OCHOBAHMS IS
KJ1acCUUKALIUH;

e CBOOOJHO ONEPUPOBATH MOHATHUSIMH, CBSI3AHHBIMH C  CEUEHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIbHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHUE (PUTYP HA TUIOCKOCTb, BHIMOIHATH H300paxeHus: PUryp Ha
IUIOCKOCTH;

e CTPOUTH CEYCHHUSI MHOTOTPAHHUKOB PA3IUYHBIMU METOJAMU, BBIMOJIHATH
(BBIHOCHBIC) TIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BHJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOIIAAM  TMOBEPXHOCTEH  MHOTOTPAHHUKOB  (IIpHU3Ma,
nupamua), F€OMETPUUYECKUX TEN ¢ IPUMEHEHUuEM (HopMyI;

e CBOOOJHO ONEPHPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
0Cbh 1 TNIOCKOCTh CHMMETPHH, LIEHTP, OCh U IIJIOCKOCTh CAMMETPHUH (DUTYPBI;

e CBOOOJHO ONEPUPOBATH MOHSATHSIMH, COOTBETCTBYIOLIUMH BEKTOpaM H
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ICUCTBUS HAJl BEKTOPAMH;

e pemaTh 3aJaud Ha JOKa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUA U
HAXO0XKJIEHUE FT€OMETPUUYECKHUX BEJIMYMH, TPUMEHSIS U3BECTHBIE METO/IbI IPH
pElIEHNH MaTEMAaTHYECKUX 3a7a4 TOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPHUMEHATH MNPOCTEUIINE MPOrPaMMHBIE CPEACTBA M  DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1aY;

e W3BJEKaTh, MNPe0oOpPa3OBBIBATH M WHTEPIPETUPOBATH HH(MOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeJCTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

e TMPUMEHATH TIOJYYCHHBbIC 3HAHUS HaA TPAKTUKE: CpaBHUBATh U
aHaJM3UPOBATh peajbHbIE CUTyallMU, MPUMEHSATh MU3YYCHHBIC TOHSATUS B
mpoliecce IMOMCKAa  PEeIIeHUs  MaTeMaTH4ecKu  CHOpMYIMPOBAHHOU
mpoOJIeMbl, MOJEIMPOBATh peabHbIE CHUTyallMd Ha S3bIKE TE€OMETPHH,
UCCJIEN0BATh MMOCTPOEHHBIE MOJEIN C HCIOJIb30BAHUEM I'€OMETPUUYECKHUX
NOHATUH M TEOopeM, ammapara aiareOpbl, penarh MPaKTUYECKHE 3a/layw,
CBSI3aHHBIEC C HAXOXKJIECHUEM F'€OMETPUUYECKUX BEJIMYHH;

e HMETh NPEJCTABICHUS 00 OCHOBHBIX JTamax pa3BUTHUS T€OMETPUU Kak
COCTaBHOM YacTu (yHJAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K xoniy 11 kiacca oOyuaromuiicss HAy4uTCs:



CBOOOJTHO OMNEPUPOBATH MOHSATUAMHM, CBSI3aHHBIMU C IWJIMHIPUYECKOM,
KOHHUYECKOW U CHEpUYECKON MOBEPXHOCTSIMHU, OOBSICHITH CIOCOOBI
TIOJTyYCHUS;

OTIEpUPOBATh MOHATHSMH, CBSI3aHHBIMH C TEJIAMH BpAICHUS: IIMIHHIPOM,
KOHYyCOM, c(hepoii u mapowm;

pacno3HaBaTh Teda BpamleHus (UMIUHAP, KOHYC, cdepa U 1ap) u
OOBSCHATH CIIOCOOBI TTOJIYYECHHUSI TEJl BPAIICHUS;

KJIaCCU(DUIMPOBATH B3AMMHOE PACTIONOKEHHE C(HEPHI U TNIOCKOCTH;
BBIYHCIIATh BEJIMYHUHBI DAJIEMEHTOB MHOTOTPAaHHUKOB WM TENI BpallcHUS,
O0BEMBI M TUIOIIAIU MOBEPXHOCTEH MHOTOTPAHHUKOB U TENl BpAIICHHUS,
r€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOpMYIT;

CBOOOJTHO OIEPUPOBATH MOHATHUIMH, CBS3aHHBIMU C KOMOMHAIMSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIHMCAHHBIA B chepy H
ONMCAHHBIA OKOJO cephl, chepa, BIUCAHHAS B MHOTOTPAHHUK HIIA TEJIO
BpAIICHNUS;

BBIUUCIISATH COOTHOIICHUS MEXTy TUIOIIAIIMU MMOBEPXHOCTEN U 00bEMaMu
ITOJIOOHBIX TEI;

U300pakaTh u3ydaembie (UTYpBI, BBITIOJHATH (BBIHOCHBIC) IUIOCKHE
YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY,
CHH3Y, CTPOUTH CEUCHUS TEJ BPAILICHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3OBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTexkax U pUCyHKax;

CBOOOJIHO ONEPUPOBATH MOHITHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHATH OTICPAIIMA HaJ] BEKTOPAMHU;

3aJ1aBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT;
peniaTh reOMETPUYECKUE 3a/1a4U Ha BHIYUCIICHUE YTIIOB MKy MIPSIMBIMU U
MJIOCKOCTSIMH, BBIUMCIIEHUE PACCTOSHUM OT TOUKH A0 MJIOCKOCTH, B LIEIOM,
Ha MPUMEHEHNE BEKTOPHO-KOOPANHATHOTO METO/a TIPY PEIICHUH;
CBOOOJTHO OMEPHUPOBATH TOHITHSIMHU, CBSI3AHHBIMA C JIBIDKCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUsT MHOTOTPAHHUKOB U TeNl BpaleHUs Mpu
MapajuIeIbHOM  TIEPEHOCE, LEHTPAJIbHOM CUMMETPUH, 3€pPKaJIbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPSMOMA, IpeoOpazoBaHus o100us;
CTPOUTH CEUCHHS MHOTOTPAHHUKOB W TEJ BPAICHUS: CEUCHUS MJIMHIPA
(mapayienTbHO U MEPIEHIUKYJIISPHO OCH), CEUCHUs KOHYca (MapaiieIbHbIe
OCHOBAHHIO M TIPOXO/ISAIINE YePEe3 BEPIIUHY), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHM: METOJ CJEN0B, METOJ
BHYTPEHHETO POEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKIACHUS;

NPUMEHSATh TreoMeTpuueckre (akTbl Uil PEIICHHS] CTEPEOMETPUUECKUX
3a/1a4, TPEANOJIAraloIuX HECKOJIBKO IIAaroB pEIICHUS, €CIM YCIOBUS
MIPUMEHEHUS 3aJIaHbI B IBHOW M HESIBHOU (opMme;

pelarh 3aJadyd Ha JOKa3aTeJIbCTBO MATEMATUYECKUX OTHOLICHUW U
HAXOX/JICHUE T€OMETPUUECKUX BEITUYMH;

MIPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIC
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUUECKHX 3a/1aY;

MIPUMEHSATH MMOJYYEHHBIEC 3HAHUS HA IPAKTUKE: CPABHUBATH, AHATTU3UPOBATH
Y OILICHUBAaTh pPEAIbHBIE CHUTYAllMH, MNPUMEHSITHh HU3YYCHHBIC ITOHATHS,
TEOpPEMBbI, CBOMCTBA B MPOLECCE IOUCKA PEIICHUsS MaTeMaTUYECKU
chOpMYIUPOBAHHONW MPOOJIEMBI, MOJEIUPOBATh pPEAbHBbIC CUTYallUd Ha
A3bIKE T€OMETPUH, UCCIEN0BATH IIOCTPOCHHBIE MOJIEIIH C UCIIOJIb30BAHUEM
FEOMETPUYECKUX TIOHATUA UM TEOpeM, ammapara ajireOpbl, pelarh
MIPAKTUYECKUAE 3aJla4d, CBSA3AHHBIE C HAXOXKICHUEM T€OMETPUUYECKHUX
BEJINYNH,;

UMETh MpeJCTaBICHUSI 00 OCHOBHBIX JTallax pa3BUTHS T€OMETPUU Kak
COCTaBHOM yacTu (yHJAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTACC
KosnunyectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB H TeM (uudposbie)
n/n MPOrpamMMbl Bcero Koutpoabupie | Ipakruieckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypest
1 BBeznenue B ctepeomMeTpuio 23 1
) B3anmMHOe pacrionoxeHue npsmsIx B 6 |
IIPOCTPAHCTBE
3 [TapannenbHOCTb NPSIMBIX U IIJIOCKOCTEH B g
HPOCTPAHCTBE
4 HepneHz(mfynﬂpHocn, IPSIMBIX U 75
IJIOCKOCTEH B MPOCTPAHCTBE
5 VYTl U pacCTOSHUSA 16 1
6 MHororpaHHuKu 7 1
Bekropsl B mpocTpaHCTBE 12
2 [ToBTOpeHnue, 06001IeHNE U CUCTEMATH3ALIHS 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 TTPOTPAMME 102 6 0




11 KJIACC

Kosmn4yecTBo yacoB JIeKTPOHHbIE
No /it HaunmeHnoBaHue pa3aesioB U TeM Komrponnmse | Tpasrusecke (uudposbie)
NMPOrpamMMbI Bcero o0pa3oBaTejbHbIE
padoThbI padoTsbI pecypest
1 AHanuTuyeckas TeoMeTpus 15 1
) [ToBTOpEeHue, 0600MIICHNE 1 5 1
CUCTEMAaTH3AIIHsI 3HAHHHA
3 O0BEM MHOTOTpaHHHKA 17 1
Tena BpameHus 24 1
5 [Tmomraayu MOBEpXHOCTH U 0OBEMBI 9 |
KPYTJBIX TET
6 JBrxeHust 5 1
7 [ToBTOpEHwMeE, o606meHI/£e u 17 )
CUCTEMAaTH3AIIHsI 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBLHOM ITIPOI'PAMMOBI

10 KJIIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThl 0CBOCHHUSI OCHOBHOI
NPOBEPSIEMOr0 .
00pa3oBaTeILHOM NPOrpaMMbI CpeIHero o01ero o0pa3oBanus
pe3yJbTara
7 ['eomerpust
7.1 OnepupoBaTh MOHATHAMH: TOUKA, IPsMasi, MJIOCKOCTh
79 [TpuMeHsITh aKCHOMBI CTEPEOMETPUHU U CIICCTBUS U3 HUX MIPH PEIICHUN
’ TreOMETPUYECKUX 3a/1a4
73 OnepupoBaTh MOHATUSMM: MapAJUIEIBHOCTh U IEPHEHAUKYISIPHOCTD
’ HPSIMBIX | TIOCKOCTEH
74 KnaccugumupoBars B3auMHOE PACIIONOKEHHE MPSMBIX M TUIOCKOCTEH B
' POCTPaHCTBE
OnepupoBaTh MOHATUSMU: JBYTPAHHBIN yroll, TPaHU JBYTPAHHOTO yria,
7.5 pedpo IBYIpaHHOIO yriia, JMHEHHBIM yroJl IByrpaHHOTO yria, rpajaycHas
Mepa JBYrpaHHOro yria
76 OnepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, BBIMYKIIBIM U HEBBITYKJIBIN
’ MHOTOT'PaHHUK, 2JIEMEHTHl MHOTOTPAHHUKA, TTPABUILHBI MHOTOTPAHHUK
77 Pacnio3naBaTh OCHOBHBIE BUIBl MHOTOTPAHHUKOB (TIHpaMuia, MpHU3Ma,
' MPSIMOYTOJIBHBIN Mapajienenunes, Kyo)
KnaccupunupoBate  MHOrOrpaHHHMKHM, BBIOMpas  OCHOBAaHMS  JUIS
78 KIaccupuKauu  (BBIMYKJIBIE U HEBBIMYKIbIE  MHOTOTPAHHHKH,
’ MpaBUJIbHbIE MHOTOTPAHHUKH, TIpSMbIe W  HAKIOHHBIE TPU3MBI,
napaieenune bl)
79 OnepupoBaTh MOHATUSIMHU: ceKymias IJIOCKOCT, ceueHue
’ MHOTOTPaHHHKOB
710 OOBACHATH MPUHIIUIIBI TOCTPOSHUS CEYEHUI MHOTOTPAHHUKOB, UCTIOIB3YS
' METOJI CIEN0B
CTtpouTh ceuyeHUus MHOTOIPAaHHUKOB METOJOM CJIEJIOB, BBINOJIHATH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX QUTYD:
BUJ CBEPXY, COOKY, CHU3Y
Pemmath 3a1aun Ha HaXOXKJCHHE T€OMETPUYECKHUX BEIHYMH MO 0Opasiam
WM alNTOpUTMaM, MPUMEHSISI W3BECTHBIE AaHATUTUYECKUE METONBI TMpHU
7.12 pEUICHNH CTaHJAPTHBIX MATEMAaTHYECKWX 3a/lad Ha BBIYHACIEHHUE
PAcCTOSIHUN MEXIy ABYMSI TOYKaMH, OT TOYKH O MPSMOM, OT TOUKHJIO
MJIOCKOCTH, MEKY CKPEUIUBAIOIIMMUCS IPSIMBIMU
Pemars 3a1aun Ha HaXOXKACHUE TEOMETPUUYECKUX BEIMYMH 110 00pas3am
7.13 WU aJropuTMaM, MPUMEHSS W3BECTHBIC AHAIMTHYECKHE METOABI MPH

PEIICHUN CTaHAAPTHBIX MAaTECMATUUYCCKHUX 3aJad Ha BBIYHCICHHUEC YIJIOB




MEXIY CKPELIUBAIOLUIUMUCS MPSAMBIMH, MEXAY NMPSMOM U IIIOCKOCTHIO,
MEX/y IUIOCKOCTSIMU, IBYTPAHHBIX YTJIOB

Boruucnsate 00BEMBI M IUIOLIAAM TOBEPXHOCTEH MHOTOIPAHHHKOB
(mpusma, nupamuza) ¢ IpuMeHeHueM (popMyI1, BEIUUCISITH COOTHOLICHUS

7.14 MEXITY IUIOIIAASIMU MMOBEPXHOCTEH, 00BéMamu MOJ00HBIX
MHOTOTPaHHUKOB
715 OnepupoBarh MOHATHSAMH: CUMMETPHS B MPOCTPAHCTBE, LEHTP, OCh U
' IJIOCKOCTh CHMMETPUH, LIEHTP, OCh U MJIOCKOCTh CHMMETPUH (PUTYPHI
W3BnekaTh, mpeoOpa3oBbIBaTh W HHTEPIPETUPOBATH HH(OpMAIMIO O
7.16 MIPOCTPAHCTBEHHBIX TI'E€OMETPUUECKUX (UTypax, MpPEICTaBICHHYIO Ha
4epTekax U pUCyHKaX
[IpumensaTh reomeTpudeckre (pakThl AN PELICHUS CTEPEOMETPUUESCKUX
7.17 3a/1a4, MPEIIoNIaralolliuX HECKOJIbKO IIaroB PELICHHMs], €CIU YCIOBUSA
MIPUMEHEHHUS 3a/IaHbl B IBHOU (hopMme
718 [IpumensaTe mpocTeiilie MporpaMMHBIE CpEICTBA UM AJIEKTPOHHO-
' KOMMYHHKAITUOHHBIC CHCTEMBI ITPH PEIICHUH CTEPEOMETPUICCKIX 3a]1ad
719 [TpuBOIUTH MPUMEPHI MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE U
' KU3HU, paclio3HABaTh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
[IpumeHsTH OTyYEHHBIC 3HAHUS HAa MPAKTHUKE: aHAIM3UPOBATh peajbHbIe
CUTYallMU ¥ IPUMEHSITh U3YUYEHHBIE TOHITHSI B TIPOIIECCE TTOUCKA PEIICHUS
MaTeMaTH4ecKu  cQOpMYIUPOBAHHOW  MpPOOIEMBI,  MOAETUPOBATH
7.20 pealibHbIe CUTYyallud Ha S3bIKE T€OMETPUHU, MCCIENOBATh MOCTPOCHHBIC
MO/IETI C UCTIOJIb30BAHUEM FeOMETPUUECKHX MOHSATUH U TeopeM, armapara
anreOphl, pemiaTh MPaKTHYECKUE 3a7adyd, CBSI3aHHBIE C HAXOXKICHHUEM
TCOMETPHUSCKUX BEITUINH
11 KJIACC
Kon .
IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
NMpPOBEPSIEMOro .
00pa3oBaTeILHOM NPOrpaMMbI CpeIHero o0uero o0pa3oBanus
pe3yJabTara
6 I'eomerpust
OnepupoBaTh MOHITUSMH: IHIUHIPHYECKAs IOBEPXHOCTH, 00pa3yromme
6.1 UIMHIPAYECKON TMOBEPXHOCTH, MUIUHAP, KOHUYECKas MOBEPXHOCTb,
’ oOpa3ylole  KOHHYECKOM  IOBEPXHOCTH, KOHYC, cdepuueckas
MOBEPXHOCTh
6.2 Pacnio3naBate Tena BpaneHus (IWIHHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CIOCOOBI TOTYUYEHHUS TEJ BpaILlCHUs
6.4 KnaccudumupoBats B3auMHOE pacronokeHne chepbl U MI0CKOCTH




6.5

OHCpI/IpOBaTb IIOHATUAMMU: IHapOBOfI CCIrMCHT, OCHOBAHUC CCTMCHTA,
BBICOTA CErMEHTA, IIAPOBOW CJIOH, OCHOBAaHHE ILIAPOBOTO CIIOS, BBHICOTA
IIAPOBOT'O CJI0s1, IIAPOBOI CEKTOP

6.6

Bbruncnate  00bEMBI W TUIOMIAAM  TIOBEPXHOCTEH TEN  BpalleHUs,
T€OMETPUUYECKHUX TEJI C MPUMEHEHHEM (POPMYIT

6.7

OnepupoBarh MOHATUSIMU: MHOTOTPAaHHHK, BIHCAaHHBIM B cdepy u
OIHMCaHHBIN OKOJIO cepbl, chepa, BIUCAHHAS B MHOTOI'PAaHHUK WITU TEJIO
BpalleHus

6.8

BrIuuciasTh COOTHOLIEHUS MEXKTY TUIOIIA/ISIMU ITOBEPXHOCTEH M 00bEMaMU
HOJTOOHBIX TEN

6.9

N3o0paxkaTh n3ydaemble QUTYpHl OT PYKH U C TPUMEHEHHUEM IPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB

6.10

BbInonHATE (BBIHOCHBIE) IIJIOCKME YEPTEKU W3 PHUCYHKOB IPOCTHIX
00BEMHBIX (QUryp: BHJ CBEPXY, COOKY, CHH3Y; CTPOUTH CEUECHHUS Tel
BpallleHUs

6.11

W3BnekaTh, WMHTEPHPETHPOBATH M IPEoOpa3oBBIBATH HH(GOPMAIHIO O
MPOCTPAHCTBEHHBIX T'EOMETPUYECKUX (PUTypax, MpPEACTaBICHHYIO Ha
4YepTekKax U pUCYHKaxX

6.12

[TpumensTh reoMeTpudeckrue (QaxkThl JUIsI PEIICHUS CTEPEOMETPUIECKUX
3a/1a4, MPEaoIaralolliuX HECKOJIbKO LIaroB PEIICHMs, €CIU YCIOBUS
MIPUMEHEHHUSI 3a/1aHbl B IBHOU (hopMe

6.13

OHepI/IpOBaTB TIOHATHUECM: BEKTOP B IPOCTPAHCTBEC

6.14

BI)IHOJ'IHSITI) HeﬁCTBHH CIIOXKCHUA BeKTOpOB, BBIYUTAHUA BeKTOpOB %1
YMHO)KCHI/IH BCKTOpa Ha YuCIIO, O6T)$[CH$ITI), KaKuUMHU CBOﬁCTBaMH OHHU
00J1a1a10T

6.15

[IpuMmeHsTH paBUIIO Mapajiesenumesa Npu cI0KeHUN BEKTOPOB

6.16

OnepupoBaTh NOHATHUAMHU: JE€KapTOBBI KOOPAHMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA,
yrojll MEXIy BEKTOpaMH, CKaJsIpHOE IPOU3BEIECHUE BEKTOPOB,
KOJUIMHEapHbIE U KOMITJIAHAPHbIE BEKTOPHI

6.17

HaXO,E[I/ITB CYMMY BCKTOPOB W NPOU3BCACHUC BCKTOpPAa Ha 4YHCJIO, YIroJl
MCKAY BCKTOpaMH, CKaJIAPHOC MPOU3BCACHUC, paCKIaJAblBaTh BCKTOP I10
ABYM HCKOJUIMHCAPHBIM BCKTOPaM

6.18

3a,Z[aBaTL IIJIOCKOCTh YPABHCHUCM B I[CKapTOBOf/'I CUCTCMC KOOpAWHAT

6.19

Pemrate HpOCTefIHIHe TCOMETPHUICCKUEC 3a1a4U HA IPUMCHCHHUE BEKTOPHO-
KOOpPAWHATHOI'O ME€TOJa

6.20

Pemate 3amaun Ha JOKa3aTeNbCTBO MATEMATUYECKHX OTHOIICHHH U
HaXOXJCHUC TCOMECTPUYCCKUX BCIIMYUH I10 06pa3uaM HJIN aJIrOpuUTMaM,
IIPUMCHSA HN3BECTHBIC METObI npu pEeIICHUN CTaHJapTHBIX
MaTEMaTUYCCKUX 3aJa4




6.21

[IpuMeHsITh MpoCTEHIIME NPOrpaMMHBIE CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIUOHHBIC CUCTCMBI ITPHU PCHICHUU CTCPCOMCTPUICCKHUX 3a/1a1

6.22

IIpuBOUTE NpUMEpPBl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEUW B IPHUPOAE U
JKU3HU, PaCllO3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUN B UCKYCCTBE

6.23

[IpuMeHsATH NOJIy4eHHBIC 3HAHUS HA MPAKTUKE: aHAIU3UPOBATh PeAJIbHbIC
CUTYAILlMU U IPUMEHSTh U3YUCHHBIC TOHSATHUS B MPOIECCE MOUCKA PEIICHUS
MaTeMaTHuecku  chopMynHpoBaHHOW  MPOOIEMbI,  MOJEIUPOBATH
peayibHbIE CUTYyallud Ha S3bIKE T'€OMETPUHU, HCCIEN0BATh MOCTPOCHHBIE
MO/IEJIH C UCIIOJIb30BAHUEM F€OMETPUUECKHX MMOHATHI U TeopeM, anmnapara
anreOppl, pemiatb MPaKTHYECKHUE 3a/a4yd, CBA3AHHBIE C HAXOXKIECHHUEM
F€OMETPUUYECKUX BEITHUUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

7

I'eomerpus

7.1

OcCHOBHbBIE TMOHATUS CTEpeOMETpUHM. Touka, HpsiMasi, IMJIOCKOCTb, MPOCTPAHCTBO.
[TonsiTrie 06 aKCMOMATHUYECKOM ITOCTPOEHUH CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUN
U CIICJICTBUS U3 HUX

7.2

B3auMHOe  pacnonoxkeHue OpsAMBIX B MPOCTPAHCTBE:  IMEPECEKAOIINEcs,
napajuleJibHble M CKpeuuBarouiyecss npsmble. llapamienbHocTh NpsAMBIX U
IUIOCKOCTEM B IPOCTPAaHCTBE: MapajlielbHbIE MpsSMbIE B  IPOCTPAHCTBE,
NapajuleJIbHOCTh TPEX NPSMBIX, MAapaJIEIbHOCTh MPSAMOM U IJIOCKOCTH. YTJIBIC
COHANPABJICHHBIMU CTOPOHAMH, YIroJl MEXAYy MpAMbIMU B IPOCTPAHCTBE.
[TapamnenbHOCTh MIIOCKOCTEN: MapajuieabHble IIOCKOCTH, CBOMCTBA MapajuleIbHbIX
rockocteit. [IpocTeiinye mpocTpancTBeHHbIE (GUTYPHI HA TIOCKOCTH: TETPadp, Kyo,
napajuie’enunes, MOCTpPOEHUe CeUeHU !

7.3

[lepieHAUKYIAPHOCTh NPSAMOM M IUIOCKOCTH: NEPIEHIUKYJSPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, IPSIMbIE NTAPAJUICIbHBIE U IEPIEHIUKYIISPHBIE K INIOCKOCTH, IPU3HAK
NEPIEHIUKYJIIPHOCTHU MPSIMON U IIJIOCKOCTH, TEOPEMA O MPSAMOM NEPIEHIUKYIIAPHON
IJIOCKOCTH. YTUIBI B IPOCTPAHCTBE: YIOJI MEXAY IPSIMOM U IIJIOCKOCTBIO, ABYT PaHHBIN
YTOJ1, TMHENHBIN yroJl IBYTPAaHHOrO yria. [lepneHauKysp 1 HaKJIOHHBIE: PaCCTOSTHUE
OT TOYKH JI0 TJIOCKOCTH, PACCTOSIHUE OT MPSAMOI 10 INIOCKOCTH, IPOEKLUs PUTYpbI Ha
IJIOCKOCTH. [ lepnenAuKyISIpHOCTD INIOCKOCTEN: MPU3HAK NEPIICHINKYIAPHOCTH ABYX
mockocTel. Teopema o TpEX NMepIeHIUKYIIpax
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IloHsATHE MHOIOrpaHHMKA, OCHOBHBIE JJIEMEHTbl MHOIOIPAHHHUKA, BBINYKIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHMKH, DPa3BEPTKAa MHOrorpaHHuka. IIpusma: n-yroibHas
npu3Ma, TpaHU M OCHOBAHUS MPHU3MBI, MpsiMas U HAKJIOHHAs NMPU3MbI, OOKOBas U
MIOJIHAS TOBEPXHOCTh NpHU3MbI. [lapaenenunesn, npsAMOyroibHbIA TapalIeIeUIe]]
U ero coicTBa. [lupamuna: n-yronpHas nupaMuia, TpaHd U OCHOBaHUE ITHUPAMU/IBI,
OOKOBas U MOJHAsI MOBEPXHOCTh MUPAMUJIBI, TPABUIIbHAS U yceu€HHas MUpaMUia.
OneMeHTbl Npu3Mbl M nupamuabl. lIpaBunbHBIE MHOTOrpaHHUKHU: IOHSTHE
IPAaBWJIBHOTO MHOIOTpaHHMKA, NpaBWJIbHAs IpU3Ma W IpaBWIbHAs IHpaMHIA,
NpaBUJIbHAS TPEYTrOJIbHAs MHUpaMUJa U MPaBUIbHBIN TeTpa’p, KyO. [IpencraBnenue
O NIPaBWJIBHBIX MHOTOTPAaHHMKAX: OKTa’Jp, AOAECKa’aAp U ukocadapyrue CeueHus
MIPU3MBI U TMPAMUBI

7.5

CummeTpHs B IPOCTPAHCTBE: CHMMETPHSI OTHOCUTENIBHO TOYKH, IIPSIMOU, IMJIOCKOCTH.
OneMeHTbl CUMMETPUM B NHMpaMuAax, MapajuleleNunenax, IpaBUIbHBIX
MHOTI'OTpaHHUKAX

7.6

Bbruncnenune 31eMEHTOB MHOTOTPAaHHHUKOB: péOpa, nuaroHanu, yribl. [lmomane
OOKOBOW TOBEPXHOCTH M TIOJHOW TOBEPXHOCTH TMPSIMOW MPHU3MBI, ILJIOMAIb
OCHOBaHUH, TeopemMa 0 OOKOBOH MOBEPXHOCTH MPsAMOU npu3Mbl. [Lnomans 60koBoM




MOBEPXHOCTH M TIOBEPXHOCTH NPABWIBHONH TNUPAaMHIBI, TEOpeMa O IUIOMAAN
yceu€nHoi nupamupl. [lorsrue 06 06béme. O0BEM nupaMuIbl, IPU3MBI

1.7

[Tomo6nbIe Tena B mpocTpancTBe. COOTHOMIEHUS MKy TUIOMIAISIMHA TOBEPXHOCTEH,
00BEMaMU ITOTOOHBIX TEN

11 KIIACC

Kon

IIpoBepsieMblii 3JIeMEHT COIePKAHUS

6

I'eomerpus

6.1

[mmHaprYecKas MOBEpXHOCTh, 00pa3yIOIIUE IMIIMHAPHIECKON TTOBEPXHOCTH, OCh
HHHHHIIpH‘ICCKOﬁ IMOBCPXHOCTH. I_[I/IJH/IHIIpI OCHOBAHUA U 6OKOBa$I IMOBCPXHOCTD,
o0pasyroias ¥ 0Ch, IJIOIIalb OOKOBOM U MOJTHOM MOBEPXHOCTH

6.2

Konuueckass moBepxHOCTh, 0Opa3ylollue KOHUYECKOM MOBEPXHOCTH, OCh H
BepIlIMHA KOHUYECKOUM MoBepXHOCTH. KOHYC: OCHOBaHME U BepIIMHA, 00pa3yromas
1 OCh, TIJIOIIAh OOKOBOH U MOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yromme
" BbICOTA, OCHOBAaHUA U OoKkoBas IMMOBCPXHOCTH

6.3

Cdepa u map: neHTp, paguyc, AMaMeTp, IIOMaab TOBEpXHOCTH chepbl. BzanmHoe
pacrionoxeHue cdepbl ¥ IUIOCKOCTH, KacaTelbHas IIOCKOCTh K cdepe, mionaas

chepsl

6.4

M3o0paxeHnue Ten BpalieHus: Ha IIIOCKOCTU. Pa3BépTka unHapa 1 KOHyca

6.5

KoMmOunanuu Ten BpallleHHs U MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMHCAHHBIN
okoJio cepsl, cepa, BiMCaHHAST B MHOTOTPAHHUK, HJIM TEJIO BpaIIEHUS

6.6

[Tonste 06 o0wnEme. OcHOBHBIE CBOMcTBa 00bEMOB Ten. Teopema 00 00BEME
NPSMOYTOJIBHOTO Tapaienenunena u cieacrsus u3 He€. OO0OBEM IHIMHIpA,
KoHyca. O0BEM 1mapa u miaouaas chepsl

6.7

ITogobueie Tema B mpoctpancTBe. COOTHOIICHHS  MEXIY — IUIOIMIAIIMU
MOBEPXHOCTEH, 00bEMaMHU MOTOOHBIX TN

6.8

Ceuenus nunuHApa (MapajjiesibHO U MEPHEHIUKYISIPHO OCH), CEUEHHUs KOHyca
(mapasuienbHOE OCHOBAHHIO U IPOXOAIIEe Yepe3 BEPIINHY), CEUEHHUS I1apa

6.9

BekTop Ha miockocTM M B MpoCTpaHcTBE. CIOKEHHWE W BBIYMTAHUE BEKTOPOB.
YMHOXk€EHNE BEKTOpa Ha 4ncio. Pa3noxkeHne BeKTOpa M0 TPEM HEKOMILIAHAPHBIM
BekTopaM. IlpaBuno mapamnenenunena. Pemenwe 3amad, CBSA3aHHBIX C
IIPUMEHEHNEM NIPAaBUII ACUCTBUI C BEKTOpaMU

6.10

[IpsimoyrosnpHas cucreMa KOOpAMHAT B NpocTpaHcTBE. KoopaMHATBI BEKTOpA.
IIpocreiimne 3agaun B KOOpAMHATAX. YTod Mexay Bekropamu. CkanspHoe
MIPOU3BE/IEHNE BEKTOPOB. BhIUKCIEHNE YIIIOB MEXY MPSIMBIMU U IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIM METOJI PU PELIEHUH T€OMETPUUYECKUX 3a1au




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3BOBATEJIBHON
IMPOTPAMMBI CPEJHEI'O OBIIIET'O OBPA3OBAHUSI

Kon IIpoBepsiemblie TpeOOBaHMS K NIPeIMETHBIM Pe3yJIbTaTaM 0CBOEHHS
NMpoBepPsieMOro OCHOBHOM 00pa30BaTe/ibHOI MIPOrpaMMBbI CpPeIHEro 0011ero
TpeOOBaHUSA o0pa3oBaHus

Brnanenue meromamu J0Ka3aTeNbCTB, ITOPUTMAMH DPEILICHUS 3a]1ay;
yMeHue (GOopMyIUpOBaTh M ONEPUPOBATH IMOHATHSAMU: OIMpEesieHuE,
aKcuoma, TeopeMma, CIIeJICTBHE, CBOMCTBO, IMPHU3HAK, 0KAa3aTEJIbCTBO,
paBHOCHIIbHBIC (DOPMYITHPOBKHU; IPUMEHSITh UX; YMEHUE (OPMYITUPOBATH
o0paTHOE ¥ MPOTHUBOIOJIOKHOE YTBEP)KIECHUE, NMPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIOIb30BaTh METOJl MaTeMaTH4YeCKOW WHIYKIIHH,
MPOBOANTh JIOKA3aTeNbHBIE PACCYXKICHHS TMpPU PpEUIeHHH 3ajad,
1 OIICHUBATh  JIOTUYECKYIO  MPaBUIBHOCTh  PACCYXKACHHUH;  yMEHHE
OTIEpPUPOBATH TOHATUSIMH: MHOXECTBO, MOJMHOXECTBO, ONEpalud Haj
MHO)KECTBaMH; YMEHHE HCIONb30BaTh TEOPETHKO-MHOXKECTBEHHbBIN
anmapart AJis OMKMCAHUS PealbHBIX MPOLECCOB U SBICHUN U MPU PELICHUH
3a/a4, B TOM 4YHCJI€ W3 JAPYrUX YUeOHBIX TMPEIMETOB; YMEHHUE
OTIepUPOBATH MOHATUAMU: Tpad, CBA3HBIN rpad, AepeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHE 3a7aBaTh W OMNHUCHIBaTh Trpadbl Pa3IUnYHBIMU

crioco0amMu; UCTIOIb30BaTh Tpadbl MPH PELICHUHN 3a]1a4

YMeHue onepupoBaTh NOHATHAMU: HATYPaJIbHOE YHUCIIO, LIEJIOE YHUCIIO,
CTENEHb C LIEIBIM I10Ka3aTeleM, KOPEHb HATypaJIbHON CTENEHH, CTETIEHb
C palMOHAIBHBIM  TOKa3aTeleM, CTeNeHb C  JAEMCTBUTEIbHBIM
noKaszaTejaeM, JIorapugM Uucia, CHHYC, KOCHHYC M  TaHI€HC
IIPOU3BOJIBHOIO YHUCJA, OCTATOK II0 MOJIYJIIO, PalMOHAIBHOE YHUCIIO,
UppallMOHAILHOE  YMCJIO,  MHOXECTBAa  HATypalbHBIX,  LIEJBIX,
palMoOHaNbHBIX, JIEHCTBUTENBHBIX 4YHMCEJ; YMEHHE HCIOJIb30BaTh
MPU3HAKU JIETMMOCTH, HAUMEHbIIUN OOLIMI JeTuTeNlh U HauMEHbIIee
of1iee KpaTHOe, anroput™ EBKimIa mpu perieHuu 3ajad; 3HAaKOMCTBO €
pa3sIMYHBIMM  TO3MLIMOHHBIMH  CHCTEMAMHM  CUMCIICHHS; YMEHHUE
BBITIOJIHATH BBIUMCJICHHE 3HAUYEHUN W MpeoOpa30BaHUs BBIPAKEHUH CO
CTENEHsIMH U JiorapupmMamu, npeoOpa3oBaHHs IpOOHO-paIlOHATBHBIX
BBIPAKEHUI; YMEHHE OIEPUPOBATH IOHATHSMHU: IOCIEN0BATENbHOCTD,
apupMeTHyecKas Iporpeccusi, reoMeTpruecKas mporpeccus, 0eCKOHEUHO

yObIBaroliasi ~ reoMeTpuueckas  Mporpeccus; yMEHHe  3ajaBaThb

MOCTIeIOBATEIBHOCTH, B TOM YHCIIE C TOMOIIBIO PEKYPPEHTHBIX (OPMYIT;




YMEHHUE OINEepUpPOBATh MOHATUSMHU: KOMIUIEKCHOE YHUCIIO, COMPSKEHHBIE
KOMILUICKCHBIEC YHCJIa, MOJIYJIb U apTyMEHT KOMIUIEKCHOTO Yucia, Gpopma
3alMCU KOMILUIEKCHBIX YHcell (FreoMeTpUUecKasi, TPUrOHOMETpUUYECKast 1
anrebpandeckas); yMETh TPOU3BOIAUTH apUPMETHUCCKHE ICHCTBUS C
KOMIUIEKCHBIMM ~ YMCJIAMHU; TPUBOAUTH MPUMEPHl  HCHOJIb30BaHUS
KOMIUIEKCHBIX YMCEN; ONEPUPOBATh MOHATUSIMU: MaTpuua 2X2 u 3x3,

OIpCACIIUTECIIb MAaTPUIIBI, I‘eOMeTpI/I‘-IeCKI/Iﬁ CMBICJT OIIPCACIIUTCIIA

YMeHue ornepupoBaTh MOHIATHSMU: palMOHAIbHBIC, UPPALMOHAIBHEIE,
MoKasaresbHble, CTENEHHbIE, JorapumMuuecKue, TPUTOHOMETPUUECKHE
yYpaBHEHHS U HEPaBEHCTBA, HUX CHUCTEMbl; YMEHHE OINEpPUpPOBAThH
MOHSATUSAMH: TOXKJECTBO, TOXKJIECTBEHHOE IMpeoOpa3oBaHUEe, YpaBHEHUE,
HEPABEHCTBO, CHCTEMa YpaBHEHHWW W HEPABEHCTB, PaBHOCWJIHHOCTH
ypaBHEHUH, HEPaBEHCTB W CHUCTEM; YMEHHUE peliaThb YpaBHEHUS,
HEpPaBEHCTBA M CHUCTEMBbI C TIOMOIIBIO PA3IMYHBIX MPUEMOB; pelIaTh
ypaBHEHUsI, HEPABEHCTBA M CHUCTEMbl C MapaMeTpOM; NPUMEHSITh
ypaBHEHUs, HEPABCHCTBA, UX CHUCTEMBI JJISI PEHICHUS MATeMaTUYECKUX

3a/1a4 ¥ 3ajja4 U3 Pa3IMYHbIX 00JacTel HAyKU U pealbHOM JKU3HU

YMeHue onepupoBaTh MOHATUAMHU: (GYHKUUSA, YETHOCTh (YHKLHUH,
MEePUOJUYHOCTh (PYHKIIMM, OTPAaHUYEHHOCTb (PYHKIMH, MOHOTOHHOCTh
(GyHKIUH, 3KCTpeMyM (pyHKLMHU, HauOoblllee 1 HAUMEHbIIEe 3HAUCHUS
(GYHKIMU HA IPOMEXYTKE, HeTIpepbIBHAs (DYHKIIMSI, aCUMIITOTHI Tpaduka
¢GbyHKIMH, TIepBas U BTOpas MPOU3BOAHASA (PYHKLUHU, FEOMETPUUECKUN U
¢u3nyeckuif CMBICT TPOU3BOJHOW, MEpBOOOpa3Has, OMNPENCIEHHBIN
WHTErpai;, yMEHHE HaXOIUTh AaCUMIITOTHI rpauka (yHKIHMH; YMEHHE
BBIUUCIATh TNPOU3BOAHBIE CYMMBI, IIPOU3BENEHHUS, YAaCTHOIO H
KOMIO3ULMHU (QYHKIUI, HAXOAUTh YpaBHEHHE KacaTelIbHOW K rpaduky
(yHKIIMM; YMEHUE HaXOAWUTh IMPOU3BOJIHBIE AJIEMEHTApHbBIX (DYHKUUIA;
YMEHHE HCIONb30BaTh MPOU3BOAHYIO Ui HCCIeloBaHUS (QYHKIUH,
HaXOJWUTh HaWOOJbIINE W HAMMEHBIINE 3HAUYEHUS (QYHKIUI; CTPOUTH
rpadMKd MHOTOYJIEHOB C MCIOJb30BAHUEM almapara MaTeMaTHUYeCcKOro
aHaJiM3a; MPUMEHSTh NPOU3BOJHYIO JI HAXOXKICHHUS HaWIydIlero
pelleHrs B NPUKIAJAHBIX, B TOM YHUCJIE COLUAIbHO-3KOHOMHUYECKUX WU
¢u3nYecKux 3a1a4ax; HaXOAUTh IIOMAU U 00BbEMBI (PUTYDP C TTOMOIIBIO
MHTErpaa; MNpUBOAUTH MPUMEPHl MAaTEMATUYECKOTO MOJEIUPOBAHMS C

MOMOIIBI0 U PepeHInanbHbIX YpaBHEHHH

YMeHue omnepupoBarh TOHATUSMH: Tpaduk (yHKIMH, oOpaTHas
byHKIMS, KOMIO3UIMS (YHKIIUN, JHHEHHAsS (YHKIWS, KBaJpaTHIHAs

byHKIu, panyoHaIbHas ¢byHKIUS, CTEIEHHAsI byHKIHS,




TPUTOHOMETpUYECKHE (YHKUUH, OOpaTHble TPUTOHOMETPHUECKUE
GyHKLIMH, TOKa3aTenbHas W Jorapugmuueckas (QYHKUUU; yMEHHE
CTPOUTH IpaUKM U3y4eHHBIX (YHKLUH, BBINOIHATH MpPeoOpa3oBaHMs
rpaduKoB QYHKIUH, HCIIONB30BaTh rPaUKU I U3YUEHUS TPOLECCOB U
3aBUCHUMOCTEH, IPU pELIEHUH 3aJad U3 IPYIMX Y4eOHBIX NPEAMETOB U
3aJa4 U3 peajbHOH KHU3HU; BeIpakaTh (OPMYIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; KCII0JIb30BaTh CBOMCTBA U Ipauky GYHKUUH U1 peLIeHus
ypaBHEHMI, HEPABEHCTB M 3aJad C IapaMeTpaMu; H300paxaTb Ha
KOOPAMHATHOU INIOCKOCTH MHOKECTBA PEIICHUN YPaBHEHUM, HEPABECHCTB

1 UX CUCTEM

YMeHue pemath TEKCTOBBIE 33Jaud pPa3HbIX TUIOB (B TOM 4YMCIE HaA
IPOLIEHTHI, JOJIM U YacTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTb TOBAapOB U
yCIyT, HaJIOT'H, 33Jja4i U3 00JacTH yIpaBlIeHUs JINYHBIMU U CEMEHHBIMU
(uHaHCAaMU); COCTABIIATh BBIPAKCHHUS, YpaBHEHUS, HEPAaBEHCTBA M HUX
CHUCTEMBI II0 YCJIOBMIO 3aJa4d, MCCICNOBATh IOIYYCHHOE DPELICHUE U
OLIEHUBAaTh MPaBIONONO0OHOCTh pE3yIbTATOB; YMEHHE MOJEIUPOBAThH
peanbHBIE CUTyallud Ha fA3BIKE MATEMATUKH; COCTABIATH BBIPAXKCHUS,
YpPaBHEHUs, HEPABEHCTBA M MX CHUCTEMbl II0 YCJIOBHUIO 33J1a4H,
UCCIIE0BATh IIOCTPOCHHBIE MOJCIN C HCIOJIB30BAHUEM allapara

anreOpbl, THTEPIPETUPOBATDH MTOJIYUYEHHBIH pe3yabTar

YMeHue onepupoBaTh MOHATHAMU: cpejHee apudmeTrndeckoe, MeanaHa,
HauOoJbIIIee M HAMMEHbBIIIee 3HAYCHHUSI, pa3Max, IUCIIEPCHs, CTAHIaPTHOE
OTKJIOHEHHE YUCIIOBOTO Ha0Opa; yMEHHE U3BIIEKATh, HHTEPIIPETUPOBATH
nH(pOpMaIUIO, TPEACTABICHHYIO B TA0IUIAX, HA IMarpaMMax, rpapukax,
OTPaXKaIoIyI0 CBOWCTBA peabHBIX MPOIECCOB U SIBJICHUM; IPEACTABISTH
nHOpPMALIMIO C TOMOUIBI0 Ta0NHWII M JUarpamMM; HUCCIEI0BaTh
CTaTUCTUYECKUE JaHHBIC, B TOM YHCIE C MPUMEHEHHEM TpadudecKux
METOJIOB Y AJIEKTPOHHBIX CPECTB; Tpa)uuecKu UCCIeT0BaTh COBMECTHBIC
HaOMIOJIEHUsT C TIOMOIIBIO JUarpaMM pacCEeMBaHUs U JIMHEHHOU

perpeccun

YMeHue onepupoBaTh IOHATHUSMM: CIYYaWHBIA OMBIT W CIy4aiiHOE
coOBITHE, BEPOSTHOCTh CIy4YaHOTO COOBITHS; YMEHHE BBIYHUCIATH
BEPOSTHOCTh C HCIIOJIb30BaHUEM TpaUUeCKUX METO/OB; MPHUMEHSThH
(OpMyIBI CIOKEHUS U YMHOXXEHUS BEPOSITHOCTEH, (HOpMyITy MOITHOM
BEpOATHOCTH, (popmyny beprymnu, komOuHaTOpHBIE (HAKTHI M HOPMYIIBI;
OIICHUBATh BEPOSTHOCTH pPEAThHBIX COOBITHH; YMEHHE ONEPUPOBATH
MOHATUAMM: ClIydailHasi BEJIIMYMHA, paCHpe/IClIiCeHUEe BEPOSTHOCTEH,

MAaTCMaTUYCCKOC OXUIAHUC, ANUCICPCUA U CTAHAAPTHOC OTKJIOHCHUC




CIlyyailHOM BEJWYMHBI, (YHKIMM paclpelesieHus] M IJIOTHOCTH
PaBHOMEPHOI0, II0Ka3aTeIbHOTO W HOPMAJIBHOIO paclpeaeieHul;
YMEHHE HCIOJIb30BATh CBOMCTBA M3YYEHHBIX PACHpPENEICHUNA UL
pelleHns 3ajad; 3HaKOMCTBO C IMOHSATUSMHU: 3aKOH OOJIBIIMX 4YHCED,
METOJIbl BBIOOPOYHBIX MCCIEAOBAHUN; YMEHHUE IPUBOJIUTH IPUMEPHI
IPOSIBICHUS 3aKOHA OOJBIIMX YUCEN B IPUPOAHBIX U OOLIECTBEHHBIX
SBJIICHUAX; YMEHUE ONIEPUPOBATH IIOHATUAMU: COYCTAHUE, IIEPECTAHOBKA,
YHUCJIO COYETAaHWM, YUCIIO IepecTaHOBOK; OuMHOM HpbloTOHA; ymeHue
MPUMEHSATh KOMOMHATOPHBIE (DAKTHI U PACCYKICHUS I PELICHUS 3a1ay;
OLICHUBATb BEPOSITHOCTH  PEAIIbHBIX COOBITHIA; COCTaBJISATh

BEPOSATHOCTHYIO MOJIEJIb U UHTEPIPETUPOBATH IOJyUYECHHBIN PE3ysbTaT

YMeHue onepupoBaTh MNOHATHSIMM: TOYKA, MpsAMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jyd, BEIMYMHA Y[, IUIOCKUH Yrod,
JIBYTPaHHBIA Yroj, TPEXIPAaHHBIM YroJl, CKPEIIMBAIOIIUECS IIPSMBIE,
MapajuleIbHOCTh U MEPHEHAUKYISIPHOCTh MPSAMBIX U IJIOCKOCTEH, YroJ
MEXIY NPSAMBIMH, YTojl MEXIY HPSIMOHW M IJIOCKOCTBIO, YToJl MEXIY
IJIOCKOCTSIMHU, PACCTOSHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSHUE MEXIY
IIPSIMBIMU, PACCTOSIHUE MEKIY IIOCKOCTSMH; YMEHHME MCIIONIb30BaTh IPU
pelIeHNU 3aJa4 U3y4eHHbIE (PAKThl U TEOPEMbl IJIAHUMETPUU; YMEHUE
OLICHMBATh pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHpPA; CTPOMTH
MaTEMaTUYECKHE MOJEIN C IMOMOLIBI0 T€OMETPUYECKHX IOHATHI H

BCJIMYMH, PCIIAaTh CBA3AHHBIC C HUMHU IMPAKTHUYCCKUC 3aJa4n
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YMeHue onepupoBaTh MOHATHAMU: IUIOMAAL QUTYpBI, 00BEM (QUTYpHI,
MHOTOTPaHHUK, MPaBUJIbHBIH MHOTOTPAaHHUK, CEYEHHE MHOTOTPAaHHUKA,
KyO, Tapajulesenuie]l, mpu3Ma, Nmupamuja, (Gurypa U IMOBEPXHOCTH
BpalleHus1, MWINHIP, KOHYC, Iap, cdepa, miomanas chepsl, Tiomagb
MOBEPXHOCTH MHUPAMUIBI, TMPU3MBI, KOHYycCa, IMIMHApA, O00BEM Kyoa,
MPSMOYTOJIBHOTO TapajuleNienumnena, MUpaMUbl, TPU3MBI, HIUHAPA,
KOHYca, I1apa, pa3BépPTKa MOBEPXHOCTH, CEYCHHS KOHYCa W IHIUHAPA,
napajuieibHble OCH WJIM OCHOBAaHUWIO, CEUYCHHE Iapa, IUIOCKOCTh,
Kacaromasicss cdepbl, IMWIMHIpA, KOHYCa; YMEHUE CTPOUTH CEUYCHHE
MHOTOTpaHHHKa, N300pakaTh MHOTOTPaHHUKHU, (QUTYpPbl U MTOBEPXHOCTH
Bpali€Hus, UX CEYCHH, B TOM YHUCJIC C ITIOMOIIBIO 3JICKTPOHHBIX CPEACTB,
yYMEHHE TPUMEHSTh CBOMCTBA T€OMETPHUECKHUX (UTYD, CAMOCTOSITENEHO
(hopMyIUpoBaTh ONpeAeNeHUs] H3y4yaeMbIX (PUTYp, BBIABUTATH TUIIOTE3bI
0 CBOMCTBax M MpHU3HAKaX T'e€OMETpUYEeCKUX QUryp, 000OCHOBHIBATH WU

ONpoBepraTb MX; yMEHHE MPOBOAUTH Kiaccupukanuio GUryp 1o




Pa3JINUHbIM IIPpHU3HAKAM, BBIIIOJIHATH HGO6X0,III/IMBIG JOIIOJTHUTCIIBHBIC

MIOCTPOEHUS

11

YMeHue OomnepupoBaTh IOHSATUSMHU: JBMKCHHE B TPOCTPAHCTRBE,
napajuieNIbHbIA MEPEHOC, CHMMETPHUSI Ha TUIOCKOCTU U B TPOCTPAHCTRBE,
MOBOPOT, TpeoOpa3oBaHue TMOA00HUS, TOM00HBIE (UTYpPBI; yMEHHE
pacro3HaBaTh paBHBIC U MOJO0HBIC (UTYPHI, B TOM YHCJE B MPHUPOJE,
HCKYCCTBE, apXUTEKType; HCIOJIb30BaTh T€OMETPUUYCCKUE OTHOIICHHUS
MIPH PEIICHHUH 33/1a4; HAXOIUTh T€OMETPUICCKHE BETMUMHBI (JJTUHA, YTOII,
TUIOIIA/Ib, 00BEM) IIPH PEIICHUH 33124 U3 APYTHX YICOHBIX MPEAMETOB U
W3 pealbHOM JKU3HU;, YMEHHE BBIUUCISTH T€OMETPUYCCKUE BEITUUHHBI
(nmHa, yrom, Iiomangbs, 0O0bEM, IUIOMmAaNb MOBEPXHOCTH), HUCHOJB3YS
u3ydeHHbIe (GOPMYIIBI U METOBI, B TOM YHCJIE: TUIOIAAb TOBEPXHOCTH
MUPaMUJIbI, IPU3MBI, KOHYCa, IHINHAPA, TUIOMAab chepbl; 00bEM KyOa,
MPSMOYTOJIBHOTO TIapaJUICIICIINIIeIa, MUPAMUIBI, MPU3MBbI, IMIMHApPA,

KOHYCa, IIIapa; yMEHHE HaXOAUTh OTHOIIEHUE 00BEMOB MOIOOHBIX (HUTYD
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Ymenue OIICpHUPOBATH ITOHATUAMU: IPAMOYI'OJIbHAsd CUCTEMAa KOOPJAUHAT,
BCKTOP, KOOPpAWUHATBI TOYKH, KOOPAHWHATHBI BEKTOpA, CyMMa BCKTOPOB,
IIPpOU3BCACHUC BCKTOPA Ha YHUCIIO, PaA3JIOKCHUC BCKTOpaA IIO 6aSI/ICY,
CKaJIIpHOC MPOU3ZBCACHHUEC, BCKTOPHOC IMPOU3IBCACHUEC, YIOJl MCEKAY
BCKTOpaMH; YMCHUC HCIIOJIB30BATh BeKTOpHBIfI u KOOpILI/IHaTHHﬁ METO
IJid pelICHUS TCOMETPUUCCKHUX 3alad MW 3aJdad JpYyrux y‘{e6HLIX

MIPEIMETOB
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YMenue BbpIOMpaTh MNOAXOASIIMNA METOJ JUId pEIIeHUs 3aJauu;
IIOHUMAaHHUE 3HAYUMOCTM MATEMaTUKH B M3YYCHUM MPUPOAHBIX W
OOIIIECTBEHHbIX TPOLIECCOB U  SBJICHWI; yMEHHE paclo3HaBaTh
MPOSIBJIEHUE 3aKOHOB MAaTE€MAaTHKU B HCKYCCTBE, YMEHUE IPHUBOJIUTH
IIpUMEPBl  MATEMATHUYECKUX OTKPBITHA POCCUMCKOW M  MHPOBOU

MaTeMaTHU4eCKOi HayKn




IHHEPEYEHDb 9JIEMEHTOB COAEPKAHMUS, ITIPOBEPAEMbBIX HA EI'D
11O MATEMATUKE

Kon IIpoBepsieMblii 31eMEHT COePKAHMS
1 Yucna u BBIYUCTIECHUS

1.1 Hatypanbnble u nenplie ynucna. [IpusHaku JenMMOCTH HEIbIX YHCET

12 Panmonaneupie umcna. OOBIKHOBEHHBIE W JAECATUYHBIE JpOOU, MPOLEHTHI,
' OCCKOHEYHBIC TIEPUOIUUECKHUE JPOOH

13 Apudmerndeckuii KOpeHb HaTypaIbHOU cTeneHu. JlelicTBus ¢ apuMEeTHICCKUMU
' KOPHSIMU HaTypaJbHOU CTENEHU

14 Crenenb ¢ nenbiM nokaszarteneM. CreneHb € palMOHAIBHBIM I10Ka3aTelIeM.
' CBoiicTBa cTeneHu

L5 CuHyC, KOCHHYC M TaHI€HC YHCJIOBOIO aprymMeHTa. ApPKCUHYC, apKKOCHHYC,
. ApPKTaHI€HC YHUCIIOBOTO apryMeHTa

1.6 Jlorapudm yncna. JlecaTuunble U HATypallbHbIE JTOrapupMBI

HelictButenbHble uyncia. ApuMETHUYECKHUE ONEpalru C ACHCTBUTEIHLHBIMHU
L7 yrcnamu. [IpubnuxEHHbIE BBIYMCICHUS, MpPaBUIA OKPYIJICHUS, NPUKHUAKA U
OLICHKA pe3yJIbTaTa BHIYUCICHUI

1.8 [Ipeo6pa3oBanue BblpakeHUI

1.9 KommnnekcHbie uncna
2 VYpaBHEHHS 1 HEpaBEHCTBA

2.1 [enbie u APoOHO-pallMOHATIEHBIE YPAaBHEHUS

22 HppanuonaibHble ypaBHEHUS

23 TpuroHomeTpruieckue ypaBHEHHs

24 [TokazarenbHbIE U JOTapuPMUUECKUE YPABHEHUS

2.5 Lenble u 1poObHO-palMOHaTbHBIE HEPABEHCTBA

2.6 WppanmonanbHble HEpaBEHCTBA

2.7 [ToxazarenbHble U JorapuMUyecKrie HepaBeHCTBA

2.8 TpuronomeTpuyeckrue HepaBeHCTBA

29 CucTtembl 1 COBOKYITHOCTH YPAaBHEHUHN U HEPABEHCTB

2.10 YpaBHEHUsI, HEpAaBEHCTBA U CUCTEMBI C ITapaMeTpaMu

2.11 Martpuna cucteMsl JIMHENHBIX ypaBHEHUN. ONpeIeInTeNb MaTPHULIbI
3 OyHKIMU U TPadUKH




Oyukuus, crnocodsl 3amanus Gyakiun. [papux Qynkiuu. B3anmuo oOpaTHbie

> dbyakuun. YétHpie n Heu€THbIe QyHKIMU. [leproanyeckue GyHKIIMN
OO6nacTb ompeneneHus U MHOXECTBO 3HaueHWil ¢yHkumu. Hymu QyHKmm.
39 [TpomexyTkH 3HAKONOCTOSHCTBA. IIpOMEXYTKM MOHOTOHHOCTH — (DYHKIMH.
' Maxkcumymbl 1 MUHUMYMBI ¢GyHKuuMu. HanbGonbliee n HauMeHbllee 3HaueHUE
(GyHKINU HAa IPOMEKYTKE
13 CrenenHass GyHKUMS ¢ HATypaJbHBIM M LEJNbIM IOKa3ateneM. EE cBoiicTBa u
. rpaduk. CBoiicTBa U rpadMK KOPHS n-OW CTENECHU
34 Tpuronomerpudeckue GyHKIUHU, UX CBOMCTBA U Tpaduku
35 [TokazarenbHas u orapupmMudeckas QyHKIMH, UX CBOICTBA U TpapuKu
16 Toukn paspeiBa. Acumnrotel TpadukoB ¢yHkumil. CBolcTBa  (YHKIHIA,
' HENPEePbIBHBIX Ha OTPE3Ke
3.7 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHMS ITOCIEN0BATEILHOCTEN
3.8 Apudmerndeckast u reoMmeTpudeckast nporpeccuu. @opmyia CI0XKHBIX MTPOIIEHTOB
4 Hauana maremaTHueckoro aHaausa
4.1 [TpousBonHas pynkuuu. [Ipon3BoaHbIe 31€eMEHTAPHBIX (QYHKIMHA
[IpumeneHne TPOM3BOMHONW K HCCIENOBaHWIO (YHKIMKA HAa MOHOTOHHOCTh M
4.2 IKCTpeMyMBbl. HaxoxaeHne HanOobIero 1 HaMMEHBIIETO 3HAYeHUsT PYHKIIMU Ha
OTpE3Ke
4.3 [TepBooOpaznas. UnTerpan
5 MHoxecTBa 1 JIOTHKA
5.1 MHokecTBO, onepaluu HaJ MHOXKecTBaMHU. J{narpamMmsl Diiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OmnwucarenpHas CTaTUCTHUKA
6.2 BepositHOCTH
6.3 KomOunaropuka
7 TeomeTpust
7.1 @urypsl Ha IIOCKOCTH
72 [IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHHuku
74 Tena ¥ MOBEPXHOCTH BpPAILICHUS
1.5 KoopauHaTsl 1 BEKTOPHI
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HOACHUTEJBHASA 3AIIMCKA

Y4eOHslii Kypc «BeposSTHOCTB U CTaTUCTHKa» YIITyOJIEHHOTO YPOBHS SIBIISIETCS
IPOJOHKEHUEM M Pa3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca YIriIyOoIE€HHOTO
YPOBHS Ha YPOBHE CpeJHEro 001ero oopazoBanus. Y4eOHbIN Kypc MpeHa3HAuYCH
st GOpMUPOBAHUS Y OOYYAIOIIUXCS CTATUCTUYECKOW KYJIbTYPhl U TOHUMAHUS
pOJIM TEOPUHM BEPOSITHOCTENM KaK MAaTEMaTHYECKOTO MHCTPYMEHTA JJIsi U3y4YEHHs
CIIy4alHbIX COOBITUH, BEIUYUH U TpolneccoB. [Ipu u3ydenuun xKypca oboraiarorcs
MIPEACTABICHHUS] OOYYalOIIMXCA O METOJax HCCIEI0BaHUS HW3MEHYMBOTO MU,
pa3BUBAETCd MOHUMAHUE 3HAYUMOCTH MU OOIIHOCTH MaTeMaTHYECKUX METOJOB
NO3HAHUS KAK HEOTHEMJIEMOM 4YacTH COBPEMEHHOIO €CTECTBEHHO-HAYYHOIO
MHPOBO33PEHHSI.

CopepxaHne y4yeOHOrOo Kypca HalpaBlI€HO Ha 3aKpEIUICHHE 3HaHUM,
MOJYYEHHBIX MPU W3YUYEHUH Kypca Ha YPOBHE OCHOBHOI'O OOIIETO 0Opa3oBaHUs, U
Ha Pa3BUTHE IPEACTABICHUNA O CIIyYaliHBIX BEJIIMYMHAX U B3aUMOCBA3SAX MEXKAY
HUMHU Ha BaXHBIX NPUMEpax, CIOXKETBl KOTOPBIX IOYEPIHYTHl U3 OKPYXKAIOILIErO
mupa. B pesynbrare y o0yyaronmxcs J0KHO ¢(hOpPMUPOBATHCS MIPEICTABICHUE O
HanOoJiee ynoTpeOUTEIbHBIX U OOIIUX MaTeMaTHYECKUX MOJECIISAX, UCIIOIb3YEMBIX
JUTSl OTIMCAHUS aHTPOIIOMETPUUECKUX U IEMOTpaUueCKUX BEJIMYMH, TOIPELITHOCTEN
B pa3JIMUHBIE POJIa U3MEPEHUSIX, JJIUTEIBHOCTH 0€30TKa3HON PabOThl TEXHUYECKUX
YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJIEHUH U ITPOLIECCOB B 00111eCTBE. Y YeOHBII
Kypc sBisieTcss 0a30il 11 OCBOEHHUSI BEPOSTHOCTHO-CTATUCTUUYECKUX METOJOB,
HEO0OXOJAMMBIX CIEUUATUCTAM HE TOJIbKO MHKEHEPHBIX CIIEMAIBHOCTEHN, HO TaKXkKe
COLIMAJIBHBIX U MCUXOJIOTMYECKUX, TOCKOJIbKY COBPEMEHHBIE OOIIECTBEHHbIE HAYKH
B 3HAYUTENIbHOM Mepe UCHOJb3YIOT anmnapaT aHajiu3a OOJBIIMX JaHHBIX.
[leHTpanpHYyI0 4YacTh y4eOHOTO Kypca 3aHMMAaeT OOCYXKIEHHE 3aKOHa OOJBIIUX
yucen — (PYHIaMEHTaJbHOTO 3aKOHA MPHUPOAbI, MMEIOLIEr0 MaTEeMaTUYECKYIO
dbopmanuzanuro.

B cooTBercTBHM € yKa3aHHBIMHM LIEJSIMH B CTPYKType Y4eOHOro Kypca
«BeposTHOCTh M CTAaTUCTUMKA» Ha YIIyOJEHHOM YPOBHE BBIJEICHBI OCHOBHBIE
coJiepkatenbHble JTUHUN: «CiaydaiiHble COOBITUS U BEpOSITHOCTH» U «CiydaiiHbie
BEJIMYMHBI U 3aKOH OOJBIINX YUCEID.

[ToMuUMO OCHOBHBIX JTUHUN B y4€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUH
rpagoB U TEOpPUH MHOXKECTB, HEOOXOJUMBIE Il TOJHOIIEHHOTO OCBOEHUS
Marepuajga JaHHOTO Y4YeOHOro Kypca M CMEXKHBIX MaTeMaTHYeCKUX YYCOHBIX
KYpCOB.

Copnepxxanne muHUU «CllydaiiHble COOBITHS U BEPOSITHOCTH CITY>KUT OCHOBOM
st (opMUPOBaHUS TPEJCTABICHUN O paclpeiesieHUd BEPOSITHOCTEH MEXAY
3HAYEHUSIMU CIIyYalHbBIX BEJIMUMH. BaXKHyI0 4acTh B 3TOW COJEPKATEIbHON JTMHUN
3aHUMaeT M3y4YeHHE T€OMETPUYECKOTO W OWHOMHAIBHOTO paclpeiesieHud u



3HAKOMCTBO C MX HEINPEPBIBHBIMU aHAJIOraMU — ITOKa3aTeJIbHBIM U HOPMaJIbHBIM
pacrpeneneHus M.

Templ, CBSI3aHHBIE C HENPEPBIBHBIMU  CIyYaWHbIMU BEIWYMHAMU U
pacnpeesIeHUs MU, aKIEHTUPYIOT BHUMaHHE OOydyaroluXCsi Ha ONMCAaHUU U
M3YYCHUU CIyYalHBIX SIBJICHUN C TIOMOINBIO HENMpPEpBIBHBIX (GyHKIMI. OCHOBHOE
BHUMAaHHE YEISIETCS OKA3aTeIbHOMY U HOPMAJIbHOMY PACIIPEAECICHUSIM.

B yueOHOM Kypce mpeaycMaTpHUBaeTCsl 03HAKOMHUTEIBHOE H3YYEHHE CBSI3U
MEXAY CIy4allHbIMM BEJIMYMHAMH W OIMCAaHUE 3TOM CBA3HM C IIOMOIIBIO
KOA(pPUIUMEHTa KOPPEISALUHM U €ro BbIOOPOYHOIO aHajora. OTH SJIEMEHTHI
coJiep KaHus pa3BUBAIOT TeMY «/lnarpamMmbl pacceuBaHUsD), U3YUYEHHYIO HA YPOBHE
OCHOBHOT'0 00I1I€eT0 00pa30BaHusl, 1 BO MHOI'OM OMHUPAIOTCS Ha CBEICHUS U3 KypCOB
anreOpbl U TEOMETPUH.

Emé oauH 2JIeMEHT  COAEp)KaHWs, KOTOPBIM  IpeajlaraeTcsi  Ha
O3HAaKOMHUTEJIBHOM YpPOBHE — IOCIEAOBATEIBHOCTD CIy4alHbIX HE3aBUCUMBIX
COOBITUM, HACTYTIAIONINX B €IUHUIYY BpeMeHU. O3HAKOMJIEHHUE C pacipeacicHueM
BEPOSITHOCTEM KOJIMYECTBA TAaKUX COOBITUH HOCUT pPa3BUBAIOUIUMN XapakTep W
ABJIACTCS AKTYaJIbHBIM JUIS OyIylIuX aOUTYpHUEHTOB, NOCTYMHAIOIIMX Ha y4eOHbIE
CHELMAJIbHOCTH, CBSI3aHHbIE C OOIECTBEHHbIMU HayKaMH, IICUXOJOTHEH u
YIPAaBJICHUEM.

Ha u3ydenue yueOHOro Kypca « BeposTHOCTh M CTaTUCTHKA» Ha YIiIyOJIEHHOM
ypoBHe oTBoauTCcs 68 yacoB: B 10 kinacce — 34 vaca (1 yac B Hezento), B 11 kiacce
— 34 gaca (1 gac B HeneIO).



COIEPKAHUE OBYYEHUA
10 KITACC

['pad, cBsa3ubBIN rpad, myTH B Tpade: mukibl 1 nenu. CTeneHb (BAJICHTHOCTS)
BepmuHbL [ padsl Ha TTOCcKOCTH. JlepeBbsi.

CrnyualiHble SKCTIEpUMEHTHI (OMbBITHI) U Cy4YaliHble COOBITHS. DIIEMEHTApHBIC
coObITust (KMcxonbl). BeposTHOCTh ciiydaitHoro coObiTusi. bin3zocth 4acToTel U
BEPOATHOCTU COOBITHI. ClydailHbI€ OMBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMH.

Onepanuu HajJ COOBITUSIMU: TIEpeceUeHUE, 00BEIUHEHNUE, TPOTUBOMOJIOKHBIC
coObITus. Jluarpammel Ditiepa. @opMmyiia CI0KEHHS BEPOSATHOCTEH.

VYcil0BHass BEpPOSATHOCTb. YMHOXXEHHE BEpPOATHOCTEU. JlepeBo ciry4ailHOTO
skcriepumenTa. Gopmyna nonHou BepoatHocTu. Dopmyna balieca. HeszaBucrumbie
COOBITHSI.

bunapHbIil ciydaiiHblil onBIT (MCIIBITAHKE), YCIIeX U Heynadya. HesaBucumblie
ucnbiTanus. Cepusi HE3aBUCUMBIX UCIIBITAaHUN 10 mepBoro ycnexa. [lepecranoBku
u Qakropuan. Yucno coueranuit. TpeyronpHuk I[lackama. dopmyna OuHOMA
HeroToHa.

Cepust He3aBUCUMBIX HcTibITaHul bepHyiu. Ciy4aiiHblid BBIOOP U3 KOHEUHON
COBOKYITHOCTH.

CnyuvaitHas  BenmuuHa. Pacnpenenenne  BeposiTHocTed.  J{marpamma
pacnpeaenenus. Onepanuu HaJA CIydYallHBIMUA BeIWYMHamMu. buHapHas ciiyyaliHas
BenmunHa. lIpumepsl pacnpeneneHuil, B TOM YHMCIE TE€OMETPUYECKOE H
OMHOMUAIBHOE.

11 KJIACC

CoBMecTHOE paclpeqesieHue JBYX Cily4allHbIX BelnunH. HeszaBucumbie
CIy4aliHbl€ BEJIMUUHBI.

MaremaTudyeckoe OXUAaHUE CIy4yallHOW BEJIMYHMHBI (pacmpencsieHus).
[IpumMepbl TIPUMEHEHUST MAaTEMaTHYECKOTO OXHUAaHUs (CTpaxoBaHUE, JIOTEpes).
Marematnyeckoe OKuJaHue OMHAPHOUN ciaydallHOM BeIMYMHBI. MaremaTrhuueckoe
0XKMJAHUE CYMMBI  CIIy4YalHbIX  BEJIMYMH. MaremMaThuuecKkoe  OXHUIAHUE
T€OMETPUYECKOTO U OMHOMHAIILHOTO pPaclpe/IeIeHUM.

Jlucnepcuss W CTaHAApTHOE  OTKJIOHEHHWE  CIYyYalHOM  BEJIWYMHBI
(pacnpenenenus). ucnepcusi OMHapHOM CiiydyallHON BeTWYUHBI. MaTtemaTuueckoe
0’KMJIaHUE TPOU3BEJICHHS U JUCIIEPCUS CYMMbI HE3aBUCUMBIX CIIyYalHbBIX BEIUYHH.
Jlucnepcust ¥ CTaHIAPTHOE OTKJIOHEHWE OWHOMHAIBLHOTO paCIpeIesICHUs.
Jlucnepcus v CTaHIAPTHOE OTKJIOHEHHE TEOMETPUUYECKOTO PACTIPEAECTICHHUS.



HepasenctBo UeoOniméBa. Teopema UeOwimeéra. Teopema bepHynmau. 3akon
Oonpmx  uyncen.  BwiOopouHblii  MeTOn — uccienoBaHuil.  BwiGopouHbie
XapakTepuCTHKU. OLIEHUBAHUE BEPOSTHOCTH COOBITHS MO BHIOOPOYHBIM JAHHBIM.
IIpoBepka NpOCTEUIINX TUITOTE3 € IIOMOIIBIO U3YYEHHBIX PACIIPENCIICHUM.

HenpeppiBHble ciydaiinble BenuunHbL. [Ipumeppl. DyHKIUA IIOTHOCTH
BEPOSATHOCTH paclpeacieHus. PaBHOMEpHOE pacmpencsieHue W €ro CBOMCTBA.
3aiauy, IpUBOASIINE K ITOKA3aTEIILHOMY PACIPEACICHUIO. 3a1auH, IPUBOISIINE K
HOPMAJIBHOMY  PacIpeAeICHHUIO. OyHKIUA IUIOTHOCTH BEPOSITHOCTH
MOKAa3aTeIbHOTO pachpeesienus, GyHKIUS MIOTHOCTH BEPOSTHOCTH HOPMAJIBLHOTO
pacnpenenenus. OyHKIUA ITIOTHOCTU U CBOMCTBA HOPMAJIBHOT'O PACTIPEIEIICHHUS.

[TocnenoBaTenbHOCTh  OAMHOYHBIX  HE3aBUCUMBIX  COObITHH.  3agauw,
IpUBOSIIME K pacnpeneneHuro Ilyaccona.

KoBapnauust nByx caywailHeix BenmuuuH. Koadduument nunelHoi
koppesmsaund. CoBMecTHble  HAOJMIOJEHUS  JBYX  BEJIWYMH. BbIOOpOUHBIA
K03 bULMeHT Koppensiuu. Paznuune Mexay JUHEHMHOW CBA3bI0 M MPUYUMHHO-
CJICZICTBEHHOU CB:A3b10. JIMHENHAs perpeccusi, METOI HAMMEHBIINX KBAAPaTOB.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOSAATHOCTH U CTATUCTHUKA» (YTJIYBJIEHHBIA YPOBEHB) HA
YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpa:knaHCcKOro BOCIUTAHUSA:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MMO3HUIIMH 00YYarOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMCKOT0 00IIECTBA, MPEJCTABICHUE O MATEMATUYECKUX
OCHOBaX (DYHKIIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYp, SBJICHHUHA, MPOLEAYD
rpaXJaHcKoro  obmectBa  (BBIOOpPBI,  OMpPOCBI W JApPYyroe), yMEHHUe
B3aMMO/JICHCTBOBATh C COIMAJbHBIMU HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSIMUA U HA3HAYCHUEM;

2) NIaTPUOTUYECKOT0 BOCTIUTAHMS S

c(hOpMUPOBAHHOCTh POCCUNCKOM T'PaKIAHCKOM MACHTUYHOCTH, YBOKCHUS K
MPOILIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOILIECHHE K
JTOCTHKEHUAM POCCHMCKUX MATEMATHUKOB U POCCUHMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCTOJB30BAHUE OSTHUX JOCTHXKEHUM B APYrMX HaAyKax, TEXHOJIOrusX, cdepax
AKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHMS:

OCO3HAHME JTYXOBHBIX IEHHOCTEH POCCUUCKOr0 Hapoaa, ChOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUSI, dTUUYECKOTO MOBEACHUS, CBSI3AHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTHKEHUN HAYKU U JEATEIbHOCThIO YUEHOT0, OCOZHAHUE JIMYHOTO
BKJIaJIa B IOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) 3cTeTHYECKOr0 BOCITUTAHNSA:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAas 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEHN, 00BEKTOB, 3a/1a4, pELIEHUH, PACCyKI€HNUI, BOCHPUUMYUBOCTD K
MaTeMaTUYECKUM acIieKTaM pa3jInuHbIX BUJOB UCKYCCTBA;

S) pu3nuecKoro BOCIUTAHMS:

chOPMHPOBAHHOCTh, yMEHHUS TPUMEHSATH MAaTeMaTHYEeCKHUE 3HAHWUS B
MHTEpecax 3JI0pOBOTO U 0€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 30pOBbIO (3710pOBOE MUTAHUE, COATAHCUPOBAHHBIM PEXKHUM 3aHATUNA U
OTIIbIXa, peryisipHas (pu3udecKas aKTUBHOCTH), (DM3MUECKOE COBEPIICHCTBOBAHUE
[P 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBLHOMN AESATEIbHOCTHIO;

6) Tpya10BOr0 BOCIMTAHUS:

TOTOBHOCTh K TpPYyIy, OCO3HAaHWUE IIEHHOCTH TPYAOTIIOOUS, HHTEpeC K
paziuuHbIM  cepaM  MPOdEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSMU, YMEHHUE COBEpIIATh OCO3HAHHBIM BHIOOP
Oynymed npodeccur U peaiM30BbIBATH COOCTBEHHBIE IKU3HEHHbBIC IUIAHBI,
TOTOBHOCTh W CHOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa3oBaHUIO U



caM0oOOpa30BaHHUIO Ha TMPOTSHKCHWM BCEH JKU3HH, TOTOBHOCTh K aKTHUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1ad MaTEMaTHIECKON HAIIPABICHHOCTH;

7) IKOJIOrH4eCKOro BOCIIUTAHNS:

c(OPMHPOBAHHOCTh  JKOJIOTHYECKOW KYJIbTYpPhl, TOHUMAHUE BIUSHUS
COIMAIBHO-PKOHOMHYECKUX TPOIIECCOB HA COCTOSIHME MPHUPOIHOW M COIUATBLHOM
Cpelibl, 0OCO3HAHUE TJI00ATBHOTO XapaKTepa SKOJOTHUESCKUX TPOOJIeM, OpUEHTAITUS
Ha TPUMCHCHHEC MATEMAaTHYCCKMX 3HAHWK JIJI pelIeHUs 3aJad B 00JacTH
OKPYXKAIOMIeH Cpebl, TUIAHUPOBAHUE IIOCTYIKOB W OIEHKHM WX BO3MOYHBIX
MTOCJICICTBUM JIJIS1 OKPY KAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOT0 IO3HAHNS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U 0OIIIECTBEHHOM MPAKTHUKH, TOHUMaHUE MaTEMaTHYECKOM
HayKH Kak cephl YeIIOBEUECKON ACATSIBHOCTH, TAMOB €€ pa3BUTHS U 3HAYUMOCTH
JUTSI pa3BUTHUS ITUBUJIU3AIAY, OBJIAJICHUE S3BIKOM MAaTEMAaTUKH M MaTEeMaTHYECCKOM
KyJIBTYpO# KaK CpEJCTBOM MO3HAHUS MUPA, TOTOBHOCTH OCYIIIECTBIIATH IPOSKTHYIO
U UCCIIeIOBATEIbCKYIO AEATCIbHOCTh HHANBUYATBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbDI

ITo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiCTBHA

ba3oBble 1ornyecKkue 1eicTBUA:

BBISIBJIAITh M XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKM MaTEMAaTHYECKHX
OOBEKTOB, TMOHATUN, OTHOUIEHHMH MEXIy MNOHIATUAMH, (POPMYIUPOBATH
OTpe/ieNieHUs MOHATUH, YCTaHAaBIMBATh CYLIECTBEHHBIN MPU3HAK KiIacCU(UKALINH,
OCHOBaHMs 1J1s1 0000IIEHNS U CPABHEHMSI, KPUTEPUU MTPOBOJIMMOI0 aHAJIN3a;

BOCIIPUHUMATh,  (opMylIupoBaTh M  IPeoOpa3oBbIBATh  CYXKACHUS:
YTBEPAMUTEINIbHBIE U OTPULATENbHbIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJIAITh MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U ITPOTHUBOPEUMS
B (haKkTax, JAHHBIX, HAOJIIOEHUSAX M YTBEPXKACHUAX, NpeuiaraTb KpUTEpUU AJis
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JenaTb BBIBOABI C MCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JAEIYKTUBHBIX U
MHIYKTUBHBIX YMO3aKJIFOUEHUH, YMO3aKIFOUEHHI 10 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENBHO J0KA3aTEIbCTBA MATEMATUUYECKUX YTBEPKIACHU I
(OpsiMBIE M OT MPOTHUBHOTO), BEICTPAUBATh APTYMEHTALMIO, IPUBOINUTH PUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BBIBOJIbI;

BBIOMpATh CHOCOO pelleHus Y4yeOHOM 3amau  (CpaBHUBATh HECKOJIBKO
BapUaHTOB PELLIEHUS, BHIOMpaTh Hanboiee NOIXOIAIIMNNA ¢ YYETOM CaMOCTOSITENILHO
BBIJICJICHHBIX KPUTEPUEB).



basoBble ucciaeaoBare/ibCKue 1eMCTBUA:

UCIIOJIb30BaTh BOMNPOCHI KaK HCCIENOBATEIIbCKAUM HMHCTPYMEHT ITO3HAHUS,
dopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MOPOTHBOpEYHe,  MpolieMmy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (POPMHpPOBATH TUIOTE3Yy, apTyMEHTHUPOBAThH
CBOIO MTO3ULIUI0, MHEHHUE;

MIPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIIECIOBAHHE
10 YCTAHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4eCKOoro 00beKTa, SIBJIICHUS, Tpolecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy OOBEKTaMH, SIBIICHUSIMU, TPOLIECCAMU;

CaMOCTOATEIFHO (OPMYITHPOBATh OOOOIIEHUS W BHIBOJABI IO pe3yibTaTam
MpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBaHUSA, OICHUBATh  JIOCTOBEPHOCTH
HOJIyYEHHBIX Pe3ylbTaTOB, BEIBOJOB U 0000ILIEHUH;

IIPOTHO3UPOBATh BO3MOXXHOE pPa3BUTHE MPOLECCA, a TAKXKE BBIIBUIaTh
IPEAIIOIOKEHHUS O €70 Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pabora ¢ undgopmanueii:

BBISIBIIATH JeUIUTH UHPOPMALIMU, TAHHBIX, HEOOXOAUMBIX JJIi OTBETa Ha
BOIIPOC U IS PELICHUS 3a]1a4H;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IUYHBIX TUIOB, aHAJU3UPOBATH,
CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATHh HH(OPMAITUIO PA3IUUHBIX BUIOB U (OpM
IPEJICTaBJICHHUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pPa3IMYHBbIX (PopMmax,
WJUTIOCTPUPOBATH IpapUuecKu;

OLICHUBATH HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSATEIIBHO
c(hOpMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUA

OO01mennue:

BOCIPUHUMATh U (OPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
LeasIMU OOLIEHU S, ICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOUKY 3PEHHS B YCTHBIX
M THCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHWsS N0 XOIy PEUIEHUs 3aJayu,
KOMMEHTHPOBATH MOJyYEHHBIN PE3yJIbTaT;

B X0J€ OOCYXXJIeHUs 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMON TEMBI,
npoOyieMbl, pelaeMoi 3ajaud, BBICKA3bIBATH HJIEW, HALEJICHHBIE HA IIOUCK
pELIEHUs], COIMOCTABIISITh CBOU CYXIEHUA C CYXKICHHSIMU IPYTMX YYAaCTHUKOB
auanora, oOHapy>KUBaTh pa3jiM4Me M CXOJCTBO MO3UILMNA, B KOPPEKTHOW (opme
(opMyIUpOBATH Pa3HOTIACHS, CBOM BO3PAKCHHUS,;

IIPEACTABIIATh PE3YIbTAThl PELICHUs 3a1a4d, YKCIIEPUMEHTA, UCCIIEIOBAHMS,
IPOEKTa, CaMOCTOATENbHO BbIOMPaTh (OpMAT BBICTYIUIEHHS C YYETOM 3ajay
IPE3EHTALNN U OCOOEHHOCTEN ayTMTOPUH.



PerynasiTuBHbIE yHUBEpPCAJIbHbIE YUeOHbIE 1eiCTBUSA

Camoopranm3anus:

COCTaBJISITH IIJIAH, AJITOPUTM PEIICHUS 3a/1au, BRIOUPATh CIIOCOO PEIICHUS C
Y4ETOM UMEIOIINXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN ¢ Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJIEKT:

BJIAJCTh  HABBIKAMHM  TO3HABAaTEIbHOM  pedieKcMr Kak  OCO3HAHUs
COBEPILIAEMbIX JEUCTBUN M MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIIAJIETh
crocodbamMu CaMOIPOBEPKH, CAMOKOHTPOJISL TMpoIlecca W pe3ysibTaTa pEIIeHUs
MaTEMaTUYECKON 3aJa4H;

MPEABUIETh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh IPU PEIIEHUHU 33]1a4u,
BHOCUTBH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HaWJCHHBIX OIMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa I[N U YCIOBUSAM, OOBICHITH IPUUUHBI
JOCTUKEHUS WJIM HEJOCTUKEHUS PE3yJbTaTOB JEATCIbHOCTH, HAXOJUTh OIIUOKY,
JaBaTh OLICHKY PUOOPETEHHOMY OIBITY.

CoBMecTHasI 1eATEJIbHOCTD:

MOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOU U WHIAWBUIYATHHOM
paboThl TpU pelIeHUH Y4YEOHBIX 3aJay, NPUHUMATh I€db COBMECTHOM
JeSATEeILHOCTH, TIJIAHUPOBATh OPTAHM3AIMI0 COBMECTHOW pPabOThI, pacmpeneisiTh
BUJIBI pabOT, IOTOBApUBATHCS, 0OCYXKIATh MPOIIECC U Pe3yIbTaT paboThl, 00001IaTh
MHEHUS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPynmnoBbIX (opmax padoThl (0OCYykJeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BHITIOJIHITH CBOIO YACTh Pa0OThI U KOOPAMHUPOBATH
CBOU JICUCTBUS C IPYTMMH YJICHAMH KOMaH/Ibl, OI[EHUBATh Kau€CTBO CBOETO BKJIaJa
B OOHMH TPOAYKT TO KpUTEpPHUsM, CHOPMYJIUPOBAHHBIM YYACTHHUKAMHU
B3aUMO/ICHCTBUSI.

HPEAMETHBIE PE3YJIbTATBI

K xoniy 10 kiacca oOy4arommiicss Hay4YnuTCs:

CBOOOJIHO OMepupoBaTh MOHATUAMU: Tpad, miockuil rpad, cBs3HbIA Tpad,
nyTb B rpade, nemb, LUKI, JAEPEBO, CTENEHb BEPILIMHBI, JEPEBO CIy4ailHOTO
HKCIEPUMEHTA;

CBOOOIHO OMEPUPOBATh MOHATHUSAMH: CIyYaWHBIM OKCIIEPUMEHT (OIBIT),
CIlydaifHOE€ COOBITHE, DJIEMEHTAPHOE CIIydallHOe COOBITHE (dIIEMEHTAPHBIA MCXON)
CIIy4aifHOTO  OTbITa, HAXOJWUTh BEPOSITHOCTH COOBITMI B  OMNBITaX C
PaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU;

HAXOJUTh U (POPMYyTHUPOBaATH COOBITHS: TIEPECEUCHHE, OOHEIMHEHHUE TaHHbBIX
COOBITUH, COOBITHE, MPOTHUBOIOJIOKHOE JTaHHOMY, HCIIOJIb30BaTh JHWArpaMMBI



Dlinepa, KOOPAMHATHYIO MPSAMYIO JUIsl PELIEHUs 3ajad, M0Jb30BaThCcsl Gopmyson
CJIOYKEHUSI BEPOSITHOCTEN JIJIs1 BEPOATHOCTEN ABYX U TPEX CIyYallHBIX COOBITUH;

OIIEpUPOBATh ITOHATUSAMH: YCIOBHASI BEPOATHOCTH, YMHOKEHHE BEPOSATHOCTEH,
HE3aBUCHUMBbIE  COOBITHS, JIEPEBO  CIy4yalHOrO0  3KCIEPUMEHTa, HAXOJUTh
BEPOATHOCTH COOBITUN C TOMOINBIO TMpaBWIa YMHOXKEHHUS, J€peBa CIy4aillHOTO
OTbITa, HWCIOJB30BaTh (OpMyINly TMOJTHOW BeposTHOCcTH, (opmyny baiteca mpu
pelIeHnr 3a/Jad, OMPENeNsITh HE3aBUCUMOCTh COOBITHI 1O ¢opMylie H TIO
OpraHU3alMH CIy4alHOIO SKCIIEPUMEHTA;

OPUMEHATh W3y4YEHHblE KOMOMHATOpHBIE (OPMYJBl ISl NEPEUUCIICHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTApHBIX COOBITUN CIly4alHOTO OIBITA, PEIICHUS
3a/1a4 110 TEOPUU BEPOSITHOCTEM;

CBOOO/JIHO  ONEpUPOBATH TMOHATUSAMU: OWHApPHBIA  CIOy4yallHBIH  ONBIT
(ucmbITaHue), ycnex MU Heyjada, He3aBHCHMBIE MCIIBITAHMSI, CEPUsl UCIBITAHUH,
HaXOAUTb BEPOATHOCTHU COOBITHI: B CEPUU UCIIBITAHUH JI0 IEPBOTO yCIIE€Xa, B CEPUU
UCIIBITaHUI bepHyJUIH, B OMBITE, CBA3aHHOM CO CIIy4ailHbIM BIOOPOM U3 KOHEYHOM
COBOKYITHOCTH;

CBOOO/IHO ONEPUPOBATH MOHATHUAMHU: ClIy4yaiiHas BEIMYMHA, pacHpeleeHUe
BEpOATHOCTEW, JuarpaMMa paclpeleleHus, OuHapHas ciaydailHas BeJIWYMHA,
reoOMeTpuYecKoe, ONHOMHUAJILHOE pacIpe/iesieHUE.

K koniy 11 kaacca o0yyaromuiicst HAy4YnuTCS:

OIEPUPOBATH TOHATUSAMU: COBMECTHOE PACIPENEICHUE IBYX CIIy4alHBIX
BEJIMYMH, UCIOJB30BaTh TA0JIMIy COBMECTHOIO PACHpEeeNICHUsl IBYX CIIydalHbIX
BEJIMYMH [JI1 BBIACICHUS PACHPEACIICHUS KAaXKIOW BEJIWYMHBI, OIPEICICHUS
HE3aBHCUMOCTH CIIyYalHbBIX BEJINYUH;

cBOOO/IHO ONEpPUPOBATH MOHATHEM MAaTEMaTHUYECKOIO OXKMJAHUS ClIy4yailHOH
BEJIMUMHBI (pacrpeziesieHus), MPUMEHATh CBOMCTBA MaTeMaTUYECKOTO OXUAAHUS
IpU PELIEHUH 3a/1ay, BHIYMCIATh MaTEeMAaTUYECKOE OKHUJaHUE OMHOMMAJIBHOTO U
r€OMETPUYECKOTO PaCIIpEIEICHNN;

CBOOOJIHO OIEpPUPOBATH MOHATHUSAMU: TUCIEPCHUS, CTAaHAAPTHOE OTKIOHEHHE
CIIy4allHOM BEJWYMWHBI, IPUMEHSATh CBOWCTBA JUCIEPCUU CIIYYAWHOW BEJIWYMHBI
(pactipenenieHns) MpU PELIEHWN 3a/1ad, BBIYMCIATH JUCHEPCHIO M CTaHAAPTHOE
OTKJIOHEHHE F€OMETPUUYECKOr0 U OMHOMHUAIBHOTO pacIpeiesIeHU;

BBIUUCIISATH BHIOOPOYHBIE XapaKTEPUCTUKU 1O JAHHOM BHIOOPKE U OLIEHHWBATH
XapaKTEPUCTUKU TEeHEPalbHOM COBOKYMHOCTH JI@HHBIX 1O  BBIOOPOYHBIM
xapakrepucthukaM. OIeHUBaTh BEPOSITHOCTU COOBITHI M MPOBEPSTH MpOCTEHIIne
CTaTUCTUYECKUE TUITOTE3BI, NTOJIb3YSACHh N3YYEHHBIMU PACIIPEACICHUAMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosimyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne i/ Kontpoabnbie | IIpakTnyeckne
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
1 DneMeHTHl Teopuu rpadoB 3
) CrnyyaiiHble OIBITHI, CITy4aiiHbIe COOBITHS U 3
BEPOSITHOCTH COOBITUH
Omneparuu HaJ MHOKECTBAMH U
3 coObITHsIMH. CII0KEHHE M YMHOKEHUE 5
BEPOATHOCTEM. Y CIIOBHASI BEPOATHOCTb.
HezaBucumeble coObITHs
4 DneMeHThl KOMOMHATOPUKU 4 1
Cepun mociie10BaTeNbHBIX UCTIBITAHUI.
5 Wcnsitanusa bepnymnnu. CinydaiiHsiii BEIOOp 5
13 KOHEYHON COBOKYITHOCTH
6 CrnyyaiiHble BEIMYUHBI U pacrpeieieHus 14 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 2 0




11 KJIACC

KoanuecTBo 4yacoB DJIeKTPOHHBbIE
HanmeHnoBaHMe pa3iesioB U TeM (uudposbie)
Ne i/ Konrpoasnsie | IIpakruyeckue
NMPOrpaMMbI Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypchbl
3aKoH OONBIINX YHCENT 5
2 DIeMEHTHI MATEMaTUYECKON CTATUCTUKU 6
HenpepriBHbIe c1y4yaiiHble BETUYHHBI
3 (pactipenenenusi), MokKa3aTeabHOE U 4
HOPMAaJIbHOE pacIipeeTeHus
Pacnpenenenue Ilyaccona 2
5 CBs13b MEX]y CTy4allHBIMU BETMYMHAMU 6
O0600611eHre 1 cucTeMaTH3aIus 3HaHUHA 11 1
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 1 0




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM
OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KITIACC
Kon y
IIpoBepsiemble IpeAMeTHBIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOI
NPOBEPsIEMOro .
o0pa3oBaTe/IbHON NPOrPaMMBbI CpeHero oo1ero 00pasoBaHus
pesyJabTara
6 Teopust BEpOATHOCTEN U CTATUCTHKA
6.1 YuTaTh U CTPOUTH TAOIHIIBI U AUATPAMMBI
62 OnepupoBaTb  NOHATHAMH: CpelHEe  apu(MeTHYecKoe, MeAHaHa,
HauOoJIbIlIee, HAMMEHBIIIEE 3HAYCHHE, pa3MaX MacCHBa YUCIIOBBIX TaHHBIX
OnepupoBaTh MOHATUAMU: CIy4alHbIM SKCIIEPUMEHT (OIIBIT) U CITydaiiHOe
COOBITHE, DJIEMEHTAapHOE COOBITHE (JIEMEHTApHBIA HMCXOJ) CIy4ailHOTO
6.3 ONbITa; HAXOJIUTh BEPOSTHOCTH B ONBITAX C PaBHOBO3MOXHBIMU
CIIy4ailiHBIMU COOBITHSIMU, HAXOAUTh U CPAaBHUBATh BEPOSITHOCTU COOBITUI
B U3YYEHHBIX CIIy4allHbIX DKCIIEPUMEHTAX
Haxonute u ¢opmynupoBarh cOOBITUSA: NEpeceyeHue U OObeIUHEHUE
6.4 JAHHBIX COOBITHH, COOBITHE, NPOTUBOIOJIOKHOE JAHHOMY COOBITHIO;
’ [OJb30BaTbCsA  AMarpaMmamu  Oiinepa . QOpMysoil  cioKeHUs
BEPOATHOCTEN MPU PEILLICHUU 3aa4
OnepupoBaTb INOHATUSAMHU: YCIOBHAs BEPOSATHOCTb, HE3aBUCHMBIE
6.5 COOBITHS; HaXOAUTh BEPOSITHOCTU C MOMOILBIO MPAaBUIIa YMHOXKEHHUS, C
IIOMOUIBIO AE€PEBA CIYYallHOTO OIIBITA
6.6 [TpuMeHATH KOMOMHATOPHOE MPABUIIO YMHOXKEHUS IIPU PEIICHUH 3a1a4
OnepupoBaTh NMOHATUSAMU: HCIBITAHHE, HE3aBUCUMBIE UCIIBITAHUS, CEPUS
6.7 UCIBITaHUH, yCIeX U HeyJayda; HaXOAUTh BEPOSATHOCTU COOBITUN B CEPUU
’ HE3aBHCHUMBIX HCIIBITAHUNA J10 TIEPBOTO ycCleXa, HaXOAUTh BEPOSITHOCTH
coObITHI B cepuu ucnblTauuii beprysmu
6.8 OnepupoBaTh MOHATUSAMHU:  CllydailHas BEJIIMYMHA, PACIpEeAeICHUe
' BEPOATHOCTEN, AUarpaMma paclpeaciieHus
11 KIIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOM
NpoOBEPsIEMOro .
pesy:IbTaTa o0pa3oBaTe/IbHO NPOrpaMMBbI CpeIHero 061ero 00pa3oBaHus
5 Teopus BEpOSITHOCTEN U CTAaTUCTUKA
51 CpaBHMBaTh  BEPOSATHOCTM  3HAYEHUH  CIIy4allHOM  BEJIMYMHBIIIO

pacnpeaAcCICHHUIO UJIN C ITOMOIIBIO JUarpamMm




OnepupoBaTh MOHATHEM MAaTEMaTUYECKOTO OXHUJAAHUSA, HIPUBOJUTH
IIPUMEPBI TOTO, KaK IPUMEHSIETCS MaTEMaTHUECKOE OKUAAHHUE CIydaitHON

52 BEJIMYUHBI, HAXOJUTh MATEMaTUYECKOE OXHUJAHUE TI0 JIAHHOMY
pacrpeieneHuto

53 Nwmets npencraBiieHne 0 3aKOHE OOJIBITNX YHCEI

54 HmeTts nipeacTaBiieHuE 0 HOPMAJTIbHOM paclpeaeICHUN




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

6

Teopust BEpOATHOCTEN U CTAaTUCTUKA

6.1

[IpencraBienne naHHBIX C TOMoUbI0 Tabmun u  jguarpamm.  CpenHee
apudmernyeckoe, MeAuaHa, HauOoJyblliee W HaMMEHbIIEe 3HaueHUs, pa3Max,
JUCTIEPCHUs U CTaHJIAPTHOE OTKJIOHEHHE YHCIOBBIX HA0OPOB

6.2

CrnyuyaliHple JKCHEPUMEHTHI (OMBITBI) WM CIIyYalHbIE COOBITHUS. DIIEMEHTApHBIE
coObiTust (ucxozsl). BeposiTHOCTh ciyuyaiiHOro coObITHS. bBauM30cTh YacTOTHIM
BEPOATHOCTH COOBITUH. Cry4aiiHble OMBITHI C PABHOBO3MOXKHBIMH 3JIEMEHTaPHBIMU
coObITUsIMH. BeposiTHOCTH COOBITUH B OINBITAXC PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMHI

6.3

Onepauuu Haa COOBITUSIMU: TIEpecedeHHe, OOBEAMHEHUE, MPOTHUBOIOIOKHBIC
coObItus. uarpammsl Diinepa. opmyra ciaoxkeHus: BepossTHOCTEN

6.4

VYcnoBHass  BEpOSITHOCTb.  YMHOMKEHHE  BEpPOSATHOCTEH. JlepeBo  Ciiy4aiiHOrO
skcnepumenTa. @opmyna nosHoi BeposTHOCTH. He3aBucuMble coObITUS

6.5

KomOunatopHoe mnpaBuwino ymHokeHus. IlepecranoBku u daxrtopuan. Hucno
couetanuil. Tpeyronbuuk Ilackans. @opmyna buHoma HeroToHa

6.6

bunapHblii ciay4aliHeli ONBIT (MCHBITaHUE), ycmex M Heynada. HesaBucumble
ucnelTanus. Cepusi HE3aBUCHMBIX HCIBITAaHUA 10 mnepBoro ycmexa. Cepus
HE3aBHCUMBIX UCIIBITAHUN bepHyium

6.7

Crnyuaiinas BennuuHa. Pacripenenenue BeposiTHocTel. [luarpamma pacnpeeneHus.
[Ipumeps! pacnipenenenuii, B TOM 4Kciie TeOMETPUIECKOEen OMHOMHUAIbHOE

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT CO/IEPsKAHUS

Teopust BEpOSATHOCTEHN U CTAaTUCTHKA

5.1

YucnoBble XapaKTEPUCTHKU CIy4YallHBIX BEIMYMH: MaTeMaTHYECKOe O)KHJaHue,
JUCIIEPCUS U CTaHJAPTHOE OTKJIOHEHHuE. [IpuMeprl mpuMeHEeHNsT MaTEMaTUYECKOTO
OXKMJaHMs, B TOM 4YHCJIE B 337adax M3 IMOBCEJHEBHOW >XM3HU. MaTtemarnueckoe
OKuj1aHue OMHapHOW CilyyailHON BeNMYMHBI. MaTeMaTHuecKoe OKUJAaHUE CYyMMBbI
CIIy4alHbIX BEMYMH. MaTeMaTUUECKOE OKUAAHUE U AUCIIEPCUS TEOMETPUUECKOTO
¥ OMHOMHUAJIBHOTO PacHpe/ieeHui

52

3aKoH OOJBIINX YHCEN U €r0 POJb B HaAyKe, Ipupojie 1 obmectBe. BoiOopouHbIii
METO]I UCCIIEOBAHUN

53

[Ipumepbl HENPEpPBIBHBIX  CAy4YallHbIX BedWMYMH. [loHsATHE O TIOTHOCTH
pacnpezneneHus. 3ajauu, IpUBOJAIINE K HOPMAJIbHOMY pacnpenenenuto. Ilonsarue
0 HOPMaJILHOM pacIpeesIeHUH




ITPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHMUS K
PE3YJBTATAM OCBOEHUS OCHOBHOM OFPA3OBATEJLHOM
HHPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30BAHUA

Kon IIpoBepsiemble TPeOOBAHUSA K IPEAMETHBIM Pe3yJIbTATaM OCBOEHUS
NMPoBePSIeMOro | OCHOBHOM 00pa30BaTeJIbHOM MPOrpaMMbl CPeHEro 001ero
TpeOOBaHUA oOpa3oBaHus

Bnanenne meromamm 10Ka3aTeNbCTB, JITOPUTMaMH pPELICHMs 3ajad;
yMeHue (QOpMyNIHpOBaTh M ONEPUPOBATh IMOHATUSAMH: OIpEICICHHE,
aKCcMoMa, TeopeMa, CIEJICTBHE, CBOICTBO, HpPU3HAK, [10Ka3aTeIbCTBO,
paBHOCHIIbHBIE (POPMYIMPOBKH; IPUMEHSTh UX; yMEHUE (OPMYIHPOBATH
o0paTHOE M NIPOTUBOIOJIOKHOE YTBEP)KICHHE, NMPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPBI, HCIOJIb30BaTh METOJ MaTeMaTHMYeCKONM WHAYKLUU;
IIPOBOJIUTH JOKA3aTeNIbHbIE PACCYKICHHs IPU PEIIEHUH 3a1a4, OLIEHUBATh
1 JOTMYECKYI0 IPAaBWIBHOCTb PACCyXJACHUN; yMEHHUE OIEepUpPOBaTh
MOHATUSAMHU: MHOXKECTBO, ITOJIMHOKECTBO, OIEPALMU HaJl MHOXKECTBAMU;
YMEHHME HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH ammapar Jyis
OIMCAHUs PEAIbHBIX MPOLIECCOB U SBJIECHUN U IIPU PELICHUH 3a1ad, B TOM
YHClie U3 IPYruX y4eOHBIX MPEAMETOB; YMEHHUE ONIEPUPOBATH OHITUIMU:
rpad, CBA3HBIN rpad, 1epeBo, UK, Tpad Ha INIOCKOCTH; YMEHUE 3a/1aBaTh
1 ONMCBHIBATh I'padbl pa3InYHBIMU CIIOCOOAMU; UCTIOIB30BaTh Ipadbl MpH

peuIeHuu 3aj1a4

YMeHue onepupoBaTh MOHATUSIMH: HATypallbHOE YHUCIIO, IEJI0€ YHUCIO,
CTETICHb C IEJIBIM TI0Ka3aTelleM, KOpEHb HAaTypPaJIbHOM CTEIIeHH, CTEIIEHb C
paloHaIbHBIM TOKa3aTelleM, CTENeHb C JeHCTBUTENBHBIM MTOKA3aTeIeM,
jJorapudM dHCIa, CHHYC, KOCHHYC M TAaHTEHC IPOU3BOJHHOIO YHCIIA,
OCTaTOK IO MOAYII0, PallMOHAILHOE YHCIO, MPPAIMOHAIBHOE YHCIIO,
MHOXECTBa HAaTypaJbHBIX, LEJIbIX, palMOHAJIbHBIX, )IeﬁCTBHTeHLHBIX
2 qrcell; yMEHUE UCTIONB30BaTh MPU3HAKH ISTUMOCTH, HAUMEHBIINNA 00N
JeNITeh W HAaWMMEHbIee OoOIee KpaTHOe, aJlropuT™M EBKkimma mpu
pelIeHnH 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMU MO3UIIMOHHBIMU CHCTEMaMHU
CUMCIICHUA, YMCHUC BBITIOJIHATH BBIYUCJICHUC 3Ha4YCHUH n
MpeoOpa3oBaHUs  BBIpAXEHHH €O CTENEHSAMH U Jorapupmamu,
npeoOpazoBaHus  APOOHO-pAIlMOHAIBHBIX  BBIPAXKCHUH;  yMEHHE

OICpHUpOBATH IIOHATUAMMU IIOCJICA0OBATCIIbHOCTD, apI/Iq)MeTI/I‘IeCKaSI




MPOrpeccusi, TEOMETpPUYECKas MPOTrpeccusi, OECKOHEYHO YOBIBaroIIas
r€OMETpUYECKasi IPOTPECCHsl; YMEHHE 3aJ]1aBaTh IOCIICI0BATEIHLHOCTH, B
TOM YHUCJIE C TIOMOIIbI0 PEKYPPEHTHBIX (DOpPMYN; YMEHHE OIEepUpOBATH
MOHATHUSAMH: KOMIUIEKCHOE YHCJIO, COMPSKEHHBIE KOMIUICKCHBIC YHCIIA,
MOJIYJIb M apTYMEHT KOMIUIEKCHOTO YHcia, (hopMa 3aIUCH KOMIUIEKCHBIX
yucen (reoMeTpuiecKkas, TPUroHOMETpUUYecKas U aredpandeckas); yMeThb
MPOU3BOJIUTE apu(PMETHUECKUE ICUCTBHUS C KOMIUIEKCHBIMU YHCIIAMU;
MIPUBOJUTH IPUMEPHI UCIIOIB30BAHUS KOMIUJIEKCHBIX YHCEIT; ONIEPUPOBATH
MOHATUSIMM: MaTpuma 2x2 wu  3%3, OonpeiaeiauTeab  MaTpHIIbl,

FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACINTCIIA

YMeHue OIICPHUPOBATL IIOHATHAMU: PAOWMOHAJIBHBIC, HPPAIWOHAJIBHBIC,
II0KAa3aTCIBbHBIC, CTCIICHHBIC, J'IOFapI/I(bMI/I‘IeCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHA MW HCPABCHCTBA, HWX CUCTEMbI; YMCHHC OIICPpUPOBATH
IIOHATHUAMU: TOXKACCTBO, TOXIACCTBCHHOC Hp606paBOBaHI/IC, YpaBHCHHUC,
HCpPaBCHCTBO, CHUCTCMaA ypaBHeHI/Iﬁ U HCPABCHCTB, PaBHOCUJIBHOCTH
ypaBHeHHﬁ, HEpaBCHCTB U CHUCTEM; YMCHHUC DPCUIATb YpPABHCHU,
HCpPaBCHCTBA W CHUCTCMbI C IIOMOIIBIO Pa3JIUYHBIX HpI/IéMOB; peuaTtb
YpaBHCHH, HCPABCHCTBA W CHCTCMBI C TIapaMETpOM; HPUMCHIATH
YpaBHCHUA, HCPABCHCTBA, UX CHUCTCMbI JIA PCHICHUA MATCMAaTHUYCCKUX

3a/1a4 ¥ 3aja4y U3 Pa3IMYHbIX 00JIacTell HAyKU U pealibHOM KU3HU

YMeHue omnepupoBaTh NOHATUAMHU: (DYHKUUSA, YETHOCTh (DYHKIMH,
NEPUOMYHOCTh (YHKIIMH, OrPaHMYEHHOCTh (YHKIIMH, MOHOTOHHOCTh
(GyHKIUH, SKCTpeMyM (pyHKIHMH, HauOOJIbIllIee U HaWMEHbIIEe 3HAYCHUS
(GYHKIMN Ha IPOMEXYTKE, HeNpepbIBHAS (DYHKIMS, aCUMIITOTHI Ipaduka
(GyHKIMM, TIepBasi ¥ BTOpas NPOM3BOAHAS (YHKIMH, T€OMETPUUYECKUI U
¢u3nyeckuif CMBICI TPOM3BOJHON, TepBOOOpa3Has, OINpeaeIEHHBIN
WHTErpaj; yMEHHE HaxXOJUTh aCUMOTOTHI Tpaduka (QYHKIHH;, yMEHUE
BBIUUCIATh  INPOU3BOJHBIE CYMMBI, IIPOM3BEACHMS, YAaCTHOIO U
KOMITO3UIIMN (DYHKUMN, HaXOJIUTh YpaBHEHHE KacaTelbHOW K rpaduxy
(GYHKIMU; YMEHHME HaxXOIUTh MPOMU3BOJHBIC AJIEMEHTAPHBIX (YHKIHUH;
YMEHHE HCI0JIb30BaTh MPOU3BOJHYIO [UISI HCCIENOBAaHUS (YHKIIHM,
HaXOJWUTh HAWOOJIbIIME M HAaWMEHbIIWE 3HAa4YeHUs (PYHKIUI; CTPOUTH
rpad¥K MHOTOWIEHOB C KCIIOJb30BAaHHEM arllapara MaTeMaTH4YeCKOIro
aHaIM3a; NPHUMEHATh IPOU3BOJHYIO JUISI HAXOXKICHHUS HaWIIydlIero
pelleHNs B IMPHUKIAIHBIX, B TOM YHCJIE COLUAIBHO-DKOHOMUYECKUX U

(bu3MUeCKUX 3a7a4ax; HaXOIUTh TUIOMIAIN U 00BEMBI (PUTYP C TIOMOIIBIO




HUHTCTpajia, MPUBOAUTL MNPUMCPBI MATCMATUYCCKOTO MOACIUPOBAHUA C

MOMOIIBIO T hepeHInATBHBIX YpaBHEHUH

YMeHue onepupoBaTh NOHATUAMHU: Tpaguk GyHKIMH, 0OpaTHas (YHKIIHS,
KoMIo3ulusl (DyHKIMA, JTUHEWHas (QyHKIMS, KBaapaTHyHas (QYHKIIHS,
panmoHanpHast (YHKIHS, CTeneHHas (YHKIHS, TPUTOHOMETPUYECKHE
GbyHKIIMK, OOpaTHBIE TPUTOHOMETpHUYECKHe (DYHKIUH, TOKa3aTelbHas U
norapumuyeckasi (QyHKUUH; YMEHHE CTPOUTh TpapuKd H3yYEHHBIX
(GyHKIMA,  BBINOJHATH  IpeoOpa3oBaHus  rpadukoB  (QYHKIUH,
WCIOJIb30BaTh TPaQUKHU sl U3yUCHHUS MPOLIECCOB M 3aBUCHUMOCTEH, MPU
pellieHUH 3aJa4 U3 APYruX y4eOHBIX MPEJAMETOB W 3a7ad W3 peallbHOU
KU3HHM, BBIpAXaTh (OPMYyJIaMH 3aBUCHMOCTH MEXAY BEIWYHHAMHU;
WCIOJIb30BaTh CBOWCTBA M rpaduku (QYHKIMHA Ui PEHICHUS YPAaBHEHHIA,
HEPaBEHCTB M 3a/a4 C IapaMeTpaMu; H300pakaTh Ha KOOPAWHATHOU

IIJIOCKOCTH MHOKECTBA PEIICHUI YPaBHEHHI, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4MCIE Ha
MIPOLIEHTHI, TOJIM U YacTH, Ha JBUKEHHE, paboTy, CTOMMOCTh TOBapOB U
yCIIyT, HaJIOTH, 3aJjaud U3 00JAaCTH YNpaBJIEHUS JUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISTh BBIPAXKEHUSI, YPaBHEHMs, HEPABEHCTBA U HUX
CUCTEMBI IO YCIIOBHUIO 3a/ayd, HCCIENOBATh IOJYYEHHOE DEIICHHUE U
OLICHMBATh NPaBIONOJO0OHOCTh pE3yJIbTaTOB; YMEHHE MOJEIUPOBATh
peanbHBIE CUTyallMM Ha S3bIKE MATEMAaTUKH; COCTAaBJIATb BBIPAXKEHUS,
YPaBHEHUs1, HEPABEHCTBA U X CUCTEMBI 110 YCIIOBHIO 3aJ1a4M, UCCIIEI0BATh
MOCTPOEHHbIE MOJEIM C HUCIOJb30BAHMEM  ammapara  aireOpsl,

MHTEPIPETHUPOBATH MOITYUYEHHBIN pe3ybTar

YMeHue onepupoBaTh NOHIATUIMU: CpeAHee apupMeTH4YecKoe, MeAraHa,
HauOoJbllee U HAaUMEHbIIIee 3HaYeHUs, pa3Max, IUCIepCHs], CTaHAapTHOE
OTKJIOHEHHE YHMCIIOBOro Habopa; yMeHHE H3BJIEKaTh, UHTEPIPETUPOBATH
nH(pOpMaIHIO, PEICTABICHHYIO B TaOIMIIaX, Ha JUarpaMMax, rpaukax,
OTPaXXaIOIIyI0 CBOMCTBA peabHBIX MPOLECCOB U SBJICHUH; MPEACTABIATh
uHpOpMAlMIO C TOMOUIbI0 TabNUI] M JMarpaMM; HCCIENOBaTh
CTaTHCTUYECKUE JlaHHbIe, B TOM 4YHCII€ C NPUMEHEHHEM TpauuecKux
METOIOB U 3JIEKTPOHHBIX CPE/ICTB; rpapUUecKH UCCIIe0BAaTh COBMECTHBIE

Ha0JII0/IeHNUs C IOMOIIBIO THarpaMM pacCcerBaHUs U TUHEHHON perpeccun

YMeHue omnepupoBaTh MOHITHSAMH: CIYYallHBIA ONBIT W CIy4daiHOE

COObITHE, BEPOATHOCTh CIIy4YaHOTO COOBITUS; YMEHHE BBIYUCIIATDH




BEPOSTHOCTh C HCIHOJB30BAHWEM TIpaUUeCKUX METOAOB; NPUMEHATH
GOpMyIIBI CIOKEHHS W YMHOXCHHS BEPOSITHOCTEH, (OPMYIy IOTHON
BepOsATHOCTH, popmyny bepHymnu, komOuHaTOpHbIE (GaKThl U (HOPMYIIHI;
OLICHUBATh BEPOSTHOCTU pEATbHBIX COOBITHH; yMEHHE OIEpUPOBATH
MOHATUSIMHU: CIydaifHas BEJNWYHMHA, pACHpelesiCHHe BEpOSTHOCTEMH,
MaTeMaTU4ecKoe OKUAaHUe, IHUCIEPCHs M CTaHIApTHOE OTKIOHEHHUE
CIlyyailHOM BENMYMHBL, (DYHKIUH pacmpeneseHusi W IJIOTHOCTH
PaBHOMEPHOT0, T0KA3aTeJIbHOI'0 U HOPMAJIbHOTO PACIpeielIeHUH; yMEHUE
UCTIOJIB30BAaTh CBOMCTBA M3YUYEHHBIX PACHPEACICHHUH Ul PEIIeHHs 3a/1a4;
3HAaKOMCTBO C TOHSATHAMH: 3aKOH OOJIBIINX YHCEN, METObI BHIOOPOYHBIX
UCCIICIOBaHMI; YMEHHE NPUBOIUTH TIPHUMEPHl TPOSBICHUS 3aKOHA
OOJNBIINX YHCENl B TMPHUPOIAHBIX M OOLICCTBEHHBIX SIBJICHUSAX, YMEHHUE
OIIEpUPOBATh MOHATHUSAMH: COYETaHUE, NEPECTAHOBKA, YHCIIO COYCTAHUH,
YHCIO  TEepecTaHoBOK; OwmHOM HpIOTOHA; yMeHHWE  TNPUMEHATH
KOMOMHATOpHBIE (PAaKThI M PacCY>KACHUS JJIS PEICHHs 33/1a4; OL[CHUBATh
BEPOSITHOCTH PEATbHBIX COOBITHIA; COCTABIISITh BEPOATHOCTHYIO MOJICIb H

MHTEPIPETUPOBATH ITOIYYCHHBIN PE3yIbTaT

YMeHue onepupoBarh MOHATHSIMH: TOYKa, MpsAMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIy4, BEIMUMHA YIJIA, ITIOCKUM YroJl, ABYIPAHHBIN
YIoJI, TPEXTPAaHHBIN YIroJI, CKPEIIMBAIOIIUECS MPSIMbIE, TAPAICIIBHOCTD U
MEPIIEHAUKYISIPHOCTD MPSAMBIX U IUIOCKOCTEM, Yrojl MEXKIY IPSMBIMH,
YroJl MEXAy NpsSMOA M IUIOCKOCTBIO, YrOJI MEXAY IUIOCKOCTSIMHU,
paccTossHUe OT TOYKM IO IUIOCKOCTH, PACCTOSHUE MEXAY IPSIMBIMU,
paccTOsHUE MEXAY IIIOCKOCTSIMHU; YMEHUE UCIIOJIb30BaTh NMPU PEIICHUHN
3a/1a4 U3yuyeHHbIe (aKThl U TEOPEMbI IJIAHUMETPUU; YMEHHUE OIEHUBATh
pa3Mepbl OOBEKTOB OKPYXKAIOIIETO MHpPA; CTPOUTh MaTEMaTUYECKHE
MOJEIM C TOMOIIBI0 T€OMETPUYECKUX IIOHSITUM W BEJIHMYMH, pPEIIaTh

CBA3aHHLIC C HUMH NPAKTUYCCKUE 3a1aun

10

YMeHue onepupoBarh MOHATHUSAMU: IUIOWAAb (GUTYpPBI, 00BEM (UTYPHL,
MHOTOTPaHHUK, MPaBUJIbHBIII MHOTOTPaHHHUK, CEYEHHWE MHOTIOI'PAaHHUKA,
KyO, mMapajienenumnes, Mpu3Ma, NUpamuaa, (purypa M TOBEPXHOCTh
BpallleHHs, LUINHAP, KOHYC, IIap, cdepa, miomans cgepsl, MIOMAIb
MOBEPXHOCTH MHUPaMUAbI, NPU3MBI, KOHyca, LWIUHApa, O00BEM KyOa,
MPSIMOYTOJIBHOTO TapajuieleNuena, NUPaMHUAbI, MPU3MBbl, LWIMHIPA,
KOHYyca, I1apa, pa3BEpPTKa MOBEPXHOCTH, CEUEHHUs KOHyca M LWIMHIPA,

mapalyiCJIbHbIE OCH HJIM OCHOBAaHHMIO, CCUCHHEC IIapa, IIIOCKOCTD,




Kacatomascss cdepbl, MWIMHAPA, KOHYCA; yYMEHHE CTPOUTHh CEUYECHUE
MHOTOTpaHHHKA, MU300pakaTh MHOTOTPAaHHUKH, (QUTYPHI U MOBEPXHOCTH
BPAILCHHS, UX CEYCHHS, B TOM YHUCIIE C TIOMOIIBIO JIEKTPOHHBIX CPEICTB;
yYMEHHE MPUMEHATh CBOWCTBA F€OMETPUYECKUX (UTYp, CAMOCTOATEIHEHO
(bopMyIHpOBATH OMPEEIICHHUS N3y4aeMbIX (PUTYP, BBLABUTATh THIIOTE3BI O
CBOMCTBaX M NpPU3HAKaX TI'€OMETPUYECKUX (Uryp, 0OOCHOBHIBATH HWIIU
OlpoBepraTb MX; YyMEHHE MPOBOAUTH KiIacCHPUKanuio QGUryp Imo
pa3NUYHBIM TPU3HAKAM, BBIMOJHATE HEOOXOAMMBIEC JIOMIOJHHUTEIILHBIE

MIOCTPOCHHUS
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YMenune OIICpHUPOBATH  I[MOHATHAMMU: JBHUXXCHUC B MMPOCTPAHCTBC,
napaulelbHBI TIEPEHOC, CUMMETpPHUSl Ha TUIOCKOCTH U B NPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue MM0A00Ms, NOJOOHBIE (UTYpPBI, YMEHHE
pacro3HaBaTh paBHBIE M MOJOOHBIE (DUTYpPHI, B TOM YHCIE B IPUPOJE,
HCKYCCTBE, apXUTEKTYpE; UCIOIB30BaTh T€OMETPUIECKHE OTHOLICHUS ITPH
peUIeHNH 3ajad; HaXOAWTh TF€OMETPHYECKHUE BEIMYUHBI (IJIMHA, Yrod,
oAb, 00bEM) MU PELICHUH 33/1a4 U3 IPYTUX YUIEOHBIX IPEIMETOB U
u3 peaJIBHOfI JKN3HU, YMCHHUC BBIYUCIIATH I'COMETPUUCCKHUEC BCIIMYHHBI
(MHa, yrois, miomags, oO0BEM, IUIOMAAb MOBEPXHOCTH), HUCIOJIB3YS
HU3Y4YCHHBIC q)OpMYHI)I n METOJbI, B TOM 4YHCJIC: IJIOMaAb IMOBCPXHOCTHU
MUpPaMUIbl, IPU3MBbI, KOHYCa, HWIMHAPA, IIomans chepbl; 00bEM Kyoa,
NPSAMOYTOJIBHOTO NapajuleNenuIena, MUpamMuabl, TPU3MBIL, LWIUHIPA,

KOHYCa, Il1apa; YMEHHE HaXOJUTh OTHOILIEHHE 00bEMOB OJOOHBIX (UTYD

12

YMeHue onepupoBaTh MOHATUSIMH: MPSIMOYTOJIbHAs CUCTEMa KOOPJIUHAT,
BEKTOp, KOOpPAMHATHI TOYKH, KOOPJIMHATHI BEKTOpPA, CyMMa BEKTOPOB,
MIPOM3BEICHNE BEKTOpa Ha YHWCIO, pa3jiokKEeHHEe BEeKTopa Mo 0Oasucy,
CKAJIIPHOE TMPOU3BEICHHUE, BEKTOPHOE IPOU3BEIEHUE, YIOJd MEXIY
BEKTOPaMH;, YMEHHUE HCIIOJIH30BaTh BEKTOPHBIM M KOOPJUHATHBIA METO]

JJIA peIICHUS TCOMETPUICCKHUX 3aJa4 U 3a1a4 JPYyrux y‘—Ie6HI)IX npeaMETOB
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YMeHue BEIOUpATh MOAXOASAIINN METOJ JIJISl pEIISHUs 3a/1a4H; TOHUMaHHE
3HAYUMOCTH MATEMATHKU B HM3YyUYEHUU TPUPOTHBIX M OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHMH; yMEHHME paclio3HaBaTh MPOSBICHHE 3aKOHOB
MaTEeMaTHKHU B UCKYCCTBE, YMEHHE IPUBOIUTH IPUMEPHI MATEMAaTUIECKUX

OTKPBITHUHA POCCUMCKOM U MUPOBOM MaTeMaTUUECKOU HAyKU




IHHEPEYEHDb 9JIEMEHTOB COAEPKAHMUS, ITIPOBEPAEMbBIX HA EI'D
11O MATEMATUKE

Kon IIpoBepsieMblii 31eMEHT COePKAHMS
1 Yucna u BBIYUCTIECHUS

1.1 Hatypanbnble u nenplie ynucna. [IpusHaku JenMMOCTH HEIbIX YHCET

12 Panmonaneupie umucna. OOBIKHOBEHHBIE W JACCATUYHBIE JPOOU, TMPOLIEHTHI,
' OCCKOHEYHBIEC TIEPUOIUUECKHUE JPOOH

13 Apudmerndeckuii KOpeHb HaTypaIbHOM cTereHH. [{efcTBUs ¢ apudMETHICCKIMH
' KOPHSIMU HAaTypaJbHOU CTENEHU

14 Crenenb ¢ nenbiM nokaszarteneM. CreneHb € palMOHAIBHBIM I10Ka3aTelIeM.
' CBoiicTBa cTeneHu

L5 CuHyC, KOCHHYC M TaHI€HC YHCJIOBOIO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,
. ApPKTaHI€HC YHUCIIOBOTO apryMeHTa

1.6 Jlorapudm yncna. JlecaTuunble U HATypallbHbIE JTOrapupMBI

HelictButenbHble uyncia. ApuMETHYECKHUE ONEpalru C ACHCTBUTEIHLHBIMHU
L7 yrcnamu. [IpubnuxEHHbIE BBIYMCICHUS, TMpaBUia OKPYIVICHUS, NPUKHUIKA U
OLICHKA pe3yJIbTaTa BHIYMCICHUI

1.8 [Ipeo6pa3oBanue BblpakeHUI

1.9 KommnnekcHbie uncna
2 VYpaBHEHHS 1 HEpaBEHCTBA

2.1 [enbie u APoOHO-pallMOHATIEHBIE YPAaBHEHUS

22 HppanuonaibHble ypaBHEHUS

23 TpuroHomeTpruieckue ypaBHEHHs

24 [TokazarenbHbIe U JorapuMHUUECKUE YPaBHEHHUS

2.5 Lenble u 1poObHO-palMOHaTbHBIE HEPABEHCTBA

2.6 WppanmonanbHble HEpaBEHCTBA

2.7 [ToxazarenbHble U JorapuMUyecKrie HepaBeHCTBA

2.8 TpuronomeTpuyeckrue HepaBeHCTBA

29 CucTtembl 1 COBOKYITHOCTH YPAaBHEHUHN U HEPABEHCTB

2.10 YpaBHEHUsI, HEpAaBEHCTBA U CUCTEMBI C ITapaMeTpaMu

2.11 Martpuna cucteMsl JIMHENHBIX ypaBHEHUN. ONpeaenuTesb MaTpHILIbI
3 OyHKIMU U TPadUKH




Oyukuus, crnocodsl 3amanus Gyakiun. [papux Qynkiuu. B3anmuo oOpaTHbie

> dbyakuun. YétHpie n Heu€THbIe QyHKIMU. [leproanyeckue GyHKIIMN
OO6nacTp ompeneneHus W MHOXXECTBO 3HaueHWi ¢yHkumu. Hymu QyHKImm.
39 [TpomexyTkH 3HAKONOCTOSHCTBA. IIpOMEXYTKM MOHOTOHHOCTH — (DYHKIMH.
' Maxkcumymbl 1 MUHUMYMBI ¢GyHKuuMu. HanbGonbliee n HauMeHbllee 3HaueHUE
(GyHKLINU HAa IPOMEKYTKE
13 CrenenHass GyHKUMS ¢ HATypaJbHBIM M LENbIM TOKa3zareneM. EE cBoiicTBa u
. rpaduk. CBoiicTBa U rpadK KOPHS -0 CTENIEHU
34 Tpuronomerpudeckue GyHKIUHU, UX CBOMCTBA U Tpaduku
35 [TokazarenbHas u orapupmMudeckas QyHKIMH, UX CBOICTBA U TpapuKu
16 Toukn paspeiBa. Acumnrotsl rTpadukoB ¢yHkuuii. CpoiicTBa  (yHKUUH,
' HENPEPbIBHBIX Ha OTPE3Ke
3.7 ITocnenoBarenbHOCTH, CIIOCOOBI 3a4aHUS ITOCIENOBATEILHOCTEN
3.8 Apudmerndeckast u reoMmeTpudeckast nporpeccuu. @opmyia CI0XKHBIX MTPOIIEHTOB
4 Hauana maremaTHueckoro aHaausa
4.1 [TpousBonHas pynkuuu. [Ipon3BoaHbIe 31eMEHTAPHBIX (QYHKIUI
[IpumeneHne TPOM3BOMHONW K HCCIENOBaHWIO (YHKIMKA HAa MOHOTOHHOCTh M
4.2 IKCTpeMyMBbl. HaxoxaeHne HanOobIero 1 HaMMEHBIIETO 3HAYeHUsT PYHKIIMU Ha
OTpE3Ke
4.3 [TepBooOpaznas. UnTerpan
5 MHoxecTBa 1 JIOTHKA
5.1 MHoecTBO, onepaluu HaJ MHOXKecTBaMU. J{narpamMmMsl Jinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OmnwucarenpHas CTaTUCTHUKA
6.2 BepositHOCTH
6.3 KomOunaropuka
7 TeomeTpust
7.1 @urypsl Ha IIOCKOCTH
72 [IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuku
74 Tena ¥ MOBEPXHOCTH BpPAILICHUS
1.5 KoopauHaTEl 1 BEKTOPHI




YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

* Maremaruka. ['eomeTpus: 10 - 11-e knaccel: 6a30BbIi 1 IPOGUIBLHBINA YPOBHHU:
yuebHuk; 14-e uznanue, nepepadorannoe, 10-11 kmacc/ Aranacsu JI.C., Byty3oB
B.®., Kagomues C.b. u ap., AkunonepHoe o01iectBo «M31aTeascTBO

«Ipocsenienne»

METOANYECKUE MATEPHUAJIBI IJI1SA YUUTEJIA

* Maremaruka. 'eomerpusi: 10 - 11-e knaccsl: 6a30BbIi U TPODUITBHBIN YPOBHU:
yueOHuK; 14-e uznanue, nepepadorantoe, 10-11 kmacc/ Atanacsin JI.C., Byty3oB
B.®., Kagomues C.b. u ap., AkunonepHoe o6iiectBo «M31aTeascTBoO
«IIpocsenienue»

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCbHI U PECYPCBI CETU
MHTEPHET

1. bubmmoteka [{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/
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