Pa6ouast nporpamma yuyeOHoro npeamera «MaremMaTuka» (yriayoJdeHHbIA
YPOBEHb)

MNOACHUTEJIBHASA 3AIINCKA

VYuebHbIil Kypc «Anredpa U Havyajla MaTeMaTHYECKOrO aHan3a» SIBISAECTCS
OTHUM W3 Hambojee 3HAYMMBIX B TMPOTpaMMe CpPEIHEro o0Imero oOpa3oBaHUS,
MOCKOJIBKY, C OJHOM CTOPOHBI, OH OOECIEeUMBAECT WHCTPYMEHTAIbHYIO 0a3y ams
U3YUYEHUSI BCEX €CTECTBEHHO-HAy4YHBIX KYPCOB, a C JPYroil CTOpOHBI, (popmMupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIUJICHUE O0YyYarONIMXCsd Ha YPOBHE, HEOOX0AUMOM
JUTsl OCBOEHUs MH(OpMaTUKH, 0OIIIECTBO3HAHMSI, UCTOPHH, CIOBECHOCTH U APYTHX
TUCIMIUIMH. B paMkax maHHOTO y4deOHOro Kypca oOydarommecs OBJIaJI€BaiOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HayKu, KoTopas ¢GOpMyJIupyeT CBOU
JOCTHKEHUSI B MaTEMaTHYECKO# opMme.

VY4eOHblll Kypc anreOpbl M Hayajl MaTeMaTUYECKOr0 aHallM3a 3aKJIaJ(bIBAaeT
OCHOBY Il YCHEIIHOTO OBJIAJICHUS 3aKoHaMu (U3UKH, XUMHUH, OUOJIOTHUH,

MOHUMAaHUsI OCHOBHBIX TEHICHIIMA pa3BUTHA S3KOHOMHUKHU U OOIIECTBEHHOM KU3HU,
MO3BOJIIET OPHEHTUPOBATHCS B COBPEMEHHBIX LHUQPPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MCIIOJIb30BaTh UX JAJIs JajbHeHIIero oOpa3oBaHus U B
MOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBiajgeHHE aOCTPAKTHBIMU U JIOTMUECKU
CTPOTMMHU KOHCTPYKLMSIMHU aireOpbl M MaTeMaTHYEeCKOro aHajii3a pa3BUBAET
YyMEHUE HaXOOUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTHHHOCTb, JOKAa3bIBATh
YTBEPKIACHUs C MOMOLIBI0O MHAYKIMU U PACCyKIaTh IEIyKTUBHO, UCIIOJIb30BaTh
0000IIeHNEe W KOHKpETU3allnio, a0CTparupoBaHHWE M aHAJIOTHIO, (HOPMHUPYET
KPEAaTUBHOE U KPUTHUYECKOE MBIILJICHHE.

B xozme usyuenus yueOHOro kypca «Anredpa M Hayaisa MaTeMaTUYECKOTO
aHalln3a» OOydYarollyecs IMOTy4YaroT HOBBIM ONBIT pEIICHHs NMPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUS MAaTEMATUYECKUX MOJEIIEW peallbHbIX CUTyaluu,
WHTEPIPETAlNA  TOJYYEHHBIX  PEUNIEHWH, 3HAKOMATCS C  IpUMEpamu
MAaTeMaTHYECKUX 3aKOHOMEPHOCTEM B NPUPOJE, HAYKE M MCKYCCTBE, C
BBIJIAIOIIMMUCSA MATEMATUYECKUMU OTKPBITUAMU U UX aBTOPAMM.

VY4eOHbIil Kypc 001aaeT 3HAUUTENbHBIM BOCIUTATEIbHBIM NOTEHLUAIOM,
KOTOpBI peanu3yercs Kak uYepe3 Y4yeOHBIM MaTepuay, CHOCOOCTBYIOIIUN
(OpMHPOBAHMIO HAYYHOTO MUPOBO33PEHUS, TaK U 4epe3 creuuduxky yueOHOn
JESTENILHOCTH, TPeOyromel MpOAOHKUTEIIbHON — KOHICHTPAIlMd  BHUMAHWSI,
CaMOCTOSITEJIBHOCTH, AKKYPATHOCTH M OTBETCTBEHHOCTH 32 NIOJIyYEHHBIA pe3ysbTar.

B ocHoBe meToauku 00yueHus anreOpe U HayaiaM MaTeMaTUYeCKOTo aHajIn3a
JIKUT IEATEIbHOCTHBIA TPUHIUI O0yYEHHUS.

B cTpykType yueOHoro Kypca « Anredpa 1 Hauajna MaTeMaTHYeCKOro aHAIN3a»
BBIJICTICHBl  CIICAYIOIIHME COAEPKATEIbHO-METOANYECKHE JMHUK: «Yucna u
BBIYHCIICHUS, «DYHKIIMU U rpadukm», «YpaBHEHUS W HepaBeHCTBa», «Hauama
MaTeMaTH4YeCKOro aHanusa», «MHoxkecTBa M JIOrTMKa». Bce OCHOBHBIE



COJIEPKATEIbHO-METOJJUYECKUE JIMHUM HW3Y4YalOTCSd HAa MOPOTSHKEHUM JABYX JIET
oOy4eHHs Ha YPOBHE CPEJTHEro 00111ero 00pa3zoBaHusl, €CTECTBEHHO JOMOJIHSS APYT
Jpyra 1 MOCTENEHHO HACHIAsACh HOBBIMU TeMaMu U paszesiaMu. JlaHHbIi yueOHbII
KypC SBIISIETCS WHTETPaTHBHBIM, IOCKOJBKY OOBEIUHSET B cebe coaep:kaHue
HECKOJIbKUX MAaTE€MaTUYECKUX AUCIUIUIMH, TaKUX Kak airedpa, TPUTOHOMETpUs,
MaTeMaTUYECKUI aHan3, TEOpHsI MHOXKECTB, MaTeMaTU4eCcKasi JJoruka u ipyrue. [1o
Mepe TOro Kak o0yuaromiuecs OBJaJeBaloT BcE O0Jee MUPOKUM MaTEMaTUYECKUM
anmapaToM, y HUX IOCJEeI0BaTeNbHO (GOPMHUPYETCS U COBEPIICHCTBYETCS YMEHUE
CTPOUTh MATEMATHYECKYIO MOJIeJIb peaJbHOM CUTyalluW, MPUMEHSTh 3HAHUS,
MOJlyYEHHBIE TPH M3YYEHUH Y4eOHOTO Kypca, s PEUICHHs CaMOCTOSTEIHHO
chOpMyTUPOBAHHOW MaTeMaTHUYECKOM 3ajjauM, a 3aT€M WHTEPIPETHUPOBATH CBOU
OTBET.

ConepxarenbHO-MeTOqUYeCcKas JIMHUS «Yucna u BBIYUCICHUS) 3aBEpIIACT
dbopMHpOBaHUE HABBIKOB MCIOJB30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111eT0 00pa3zoBanusi. Ha ypoBHe cpeanero ooiiero
oOpa3oBaHus 0co0O€ BHUMaHHUE  yJeisieTcss  (OPMUPOBAHUIO  HABBIKOB
palMOHANBHBIX BBIYUCICHUH, BKJIIOYAIONIUX B C€0S MCIOJIH30BAHUE PA3IMUHBIX
dbopMm 3amucu YuciIa, YMEHUE JieJaTh NPUKUIKY, BBITOJIHATH MNPUOIMKEHHbBIE
BBIYHCIICHUSI, OIICHWBATh YWCJIOBBIC BBIpKEHHUS, pabOTaTh ¢ MaTeMaTHYCCKUMU
KOHCTAHTaMH. 3HAKOMbBIE OOYYAIOIIMMCS MHOXECTBAa HATypalbHBIX, IIEJIBIX,
pallMOHANBHBIX U JCHCTBUTEIBHBIX  YMCEN  JIOMOJIHSIOTCS  MHOKECTBOM
KOMIUJIEKCHBIX ~4YHCell. B KakaoM H3 3ITUX MHOXECTB paccMaTpHUBAIOTCA
CBOMCTBEHHBIE €My CIelnu(pUYecKue 3aJaud W OMNEepaluu: JeJICHHE HaIeo,
ONEPUPOBAHUE OCTATKAMU Ha MHOXKECTBE IIENBIX YHCEN, OCOObIe CBOWCTBA
paIMOHAIBHBIX ¥ UPPAINMOHATBHBIX YHCEN, apU(PMETHICCKHE OIepariiy, a TaKKe
U3BJICUCHHE KOPHSI HATypaJlbHOM CTENEHW HAa MHOMXECTBE KOMIUIEKCHBIX YHCEIL.
brnaronmapsi mocienoBaTenbHOMY PACIIUPEHUIO KPyra HMCIOJIb3YEeMbIX YHCEN U
3HAKOMCTBY C BO3MOXKHOCTSIMH WX MPUMEHEHHUS IS PEIICHHs Pa3TUYHBIX 3a7ad
dbopMHpyeTCS TIPEACTABICHUE O SAMHCTBE MaTEMAaTHKH KaK HAYKHM M €€ pOlH B
MOCTPOCHUU MOJICNIe PeaTbHOr0 MHUpA, IMUPOKO HCIOIB3YIOTCS 0000IIeHne U
KOHKpETH3aIusl.

Jluaust «YpaBHEHUST U HEPABEHCTBAa» pPEAM3YeTCSd HA MPOTSHKEHUH BCETO
oOy4eHHs Ha YpPOBHE CpeIHero oO0Imero oOpa3oBaHMs, MOCKOJIBKY B KakIOM
pasnene I[IporpaMMbl MPEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3amad. B
pesynbprare oOydJarmuecs OBIAJIEBAIOT PA3TUYHBIMH  METOJaMH  PEIICHHUS
paIMOHAIBHBIX, HWPPAIMOHAIBHBIX, TIOKA3aTENbHbIX, JOTAaPUPMUYECKUX M
TPUTOHOMETPUYECKNX YypaBHCHHM, HEPABEHCTB M CHUCTEM, a TakXke 3ajad,
colepKalmx MmapaMeTphl. lloilydeHHBIE YMEHHS IIUPOKO HCIOJB3YIOTCS IpH
UCCJICIOBAaHNH (DYHKIIMA C TTOMOIIBIO MMPOW3BOIHOM, TIPH PEIICHUM MPUKIIATHBIX
3a/1a4y M 3a7a4 Ha HAXOXKJECHHUE HAaUOOJBIITNX W HAUMEHBIINX 3HAYCHUN (yHKIINH.
JlanHasi comepkaTenbHas JIMHUASA BKJIIOYAET B ce0s Takke POpMUpPOBAHUE YMEHUM
BBITIOJIHATh ~ pacy€Tel 1m0  dopMmyaaMm, MpeoOpa3oBaHUsI  PAIMOHAIBHBIX,



UPPALMOHATIBHBIX M TPUTOHOMETPUYECKHX BBIPAKEHUH, a TaKXKe BBIPAKEHU,
coZiepKallMX CTENneHu M Jjorapudmsl. braromaps u3yueHHro anredpanyeckoro
MaTepHasa MpoUuCXoIuT JalbHeHIee pa3BUTHE aJITOPUTMHUUECKOTO U aOCTPaKTHOTO
MBIIUICHUST 00y4aronmxcs, GOpMUPYIOTCS HABBIKH JEAYKTHBHBIX PacCyXKICHUM,
paboThl C CHUMBOJBHBIMH (OpMaMu, TMPEACTABICHUS 3aKOHOMEPHOCTEH W
3aBHCHMOCTEH B BHJIE PABEHCTB U HEPABEHCTB. Anredpa mpeiaraeT 3QpeKTUBHbIC
UHCTPYMEHTBl Ul pEIIeHUS MPAKTUYECKHMX W eCTEeCTBEHHO-HAayuYHBIX 3ajad,
HATrJISITHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.

ConepxxarenpHo-MeToaudeckas JimHUS «DyHKOUM uW  rpadukm» TECHO
MeperyieTaeTcss ¢ APYTMMH JIMHUSMH y4eOHOro Kypca, MOCKOJBbKY B KaKOM-TO
CMBICJIE 331a€T MOCIEA0BATEIILHOCTD U3YyUYCHUsI MaTepuaia. M3yduenue cTeneHHon,
MOKa3aTeJIbHOM, JTOrapu(pMUIECKON U TPUTOHOMETPUUECKUX (PYHKIUHN, UX CBOMCTB
U rpadvKOB, UCMOJIb30BaHUE (PYHKIUU ISl pelIeHUs 3a7a4 U3 APYruX yueOHBIX
MPEAMETOB U PEaJbHOM KU3HU TECHO CBA3aHO KAK C MAaTEMaTUYECKUM aHAJU30M,
TaK ¥ C pEIICHUEM ypaBHEHUI U HepaBeHCTB. I[lpu sToM OoJibllloe BHUMAaHUE
yaensercss (GOpMUPOBAHHIO YMEHHUS BbIpakaTh (POpMyJiaMH 3aBUCUMOCTH MEXKITY
pa3IMYHBIMM BEJIIMYUHAMU, HCCIEIOBATh TMOJYy4YeHHbIC (YHKIHUU, CTPOUTH UX
rpaduku. Marepuan 3Toi coJiep:KaTeabHOM JIMHUN HAIEICH Ha Pa3BUTHE YMEHUH U
HAaBBIKOB, MO3BOJISIIOIIMX BBIPAXKATh 3aBUCHUMOCTH MEXy BEJIMUMHAMU B Pa3TUYHOMN
dbopme: aHaTUTUYECKOU, Tpaduyeckoil u ciioBecHOU. Ero n3ydenue cnocoOCTByeT
Pa3BUTHIO aJTOPUTMHUYECKOTO MBIIUICHUS, CIOCOOHOCTH K OO0O0OIIEHUI0 W
KOHKPETHU3AIUH, UCIIOIb30BAHUIO AHAIIOTUH.

ConepxatenpHas jauHug «Hayama MatemMaTHYeCcKOro aHain3a» IO3BOJISIET
CYIIECTBEHHO PACIIMPUTH KPYT KaK MaTEeMaTUYECKUX, TaK U MPUKIAIHBIX 3ajad,
JIOCTYIHBIX OOYYarOIIMMCS, TaK KaK y HHUX MOSBIISIETCS BO3MOXHOCTh CTPOUTH
rpa@uky  CIOXHBIX (YHKIMM, ONpeAeNniaTb WX HauOOJbIIME W HaWMEHbIINE
3HAYEHUSA, BBIYUCITH IUIOMAAU (QUTYp U OOBEMBI TeN, HAXOJUTh CKOPOCTU U
yCKOpeHHusl TporeccoB. JlaHHas colepxkaTeinbHas JUHUA OTKPHIBAET HOBBIC
BO3MOXXHOCTH TOCTPOCHUS MAaTeMaTHYECKUX MOJENEeH peaabHbIX CUTYyallUi,
MO3BOJISICT HAXOIUTh HAWITyYIlIee PEIICHUE B TPUKIIAIHBIX, B TOM YHUCJIE COI[UATIBLHO-
SKOHOMHYECKHUX, 3aJlayax. 3HAKOMCTBO C OCHOBaMU MAaT€MaTHYECKOr0 aHaIu3a
CIIOCOOCTBYET Pa3BUTHIO aO0CTPAKTHOTO, (HOPMATBHO-TIOTUYECKOTO U KPEaTUBHOTO
MBIIUICHUS, (POPMUPOBAHUIO YMEHHM pacro3HaBaTh TPOSBICHUS 3aKOHOB
MaTeMaTUKH B HAyKe, TEXHUKE U UCKycCcTBE. OOyJaromuecs y3HatoT O BbIIAFOITUXCS
pesyJibTaTax, MOJYYEHHBIX B XOJ€ PAa3BUTHS MaTEMAaTHKU KaK HaykKu, U 00 HX
aBTOpaXx.

ConepxaTenbHO-MeToANYeCcKast TUHUS «MHOXEeCTBa U JIOTUKa» BKIIOYAET B
ceOs1 DJIEMEHTHI TEOPUU MHOXKECTB M MATEMAaTHYECKON JIOTHMKU. TeOopeTHKO-
MHOYKECTBEHHBIE TTPEACTaBICHUS TPOHU3BIBAIOT BECh KYPC IIKOJILHON MaTeMaTUKU
U TpejaraloT HamOoJiee YHHUBEPCAIbHBIN S3BIK, OOBEAMHSIONINI BCE pPa3/eibl
MaTeMaTUKU W €€ NPWIOKEHUH, OHM CBS3BIBAIOT pa3HbIE MaTeMaTHYECKHE
JUCHMIUIMHBI U UX TPUIOKEHUS B eauHoe uenoe. [loaTomy BaxHO nath



BO3MOXKHOCTh OOy4YarmIeMyCsl TOHMMAaTh TEOPETHUKO-MHOXECTBEHHBIN  SI3BIK
COBPEMEHHOW MAaTEMaTUKHU W MCMOJIb30BATh €r0 JJIs BBIPAKEHUS CBOUX MBICIIEH.
JlpyruM BaXHbIM MPU3HAKOM MATEMAaTUKM KaK HAayKH CIEQyeT MPU3HAThH
CBOMCTBEHHYIO €H CTpOrocTh OOOCHOBAaHWUW U CIICOBAHUE OMPEACIEHHBIM
npaBuiaM  IMOCTPOEHHUs  JI0KAa3aTelIbCTB.  3HAKOMCTBO C  3JIEMEHTaMH

MaTEeMaTHYECKON JIOTMKH CHOCOOCTBYET Ppa3BUTHIO JIOTHYECKOTO MBIIUICHUS
o0yuJaroluxcs, MO3BOJSIET UM CTPOUTh CBOM PACCYKJIEHUS Ha OCHOBE JIOTUYECKUX
paBuil, GOPMUPYET HABBIKK KPUTUYECKOTO MBIIIICHUS.

B yuebHOM Kypce «AiureOpa ©W HayaJla MAaTEMaTHYECKOrOo AaHAIA3a»
IPUCYTCTBYIOT OCHOBBI MAaTEMAaTUYECKOTO MOCIHMPOBAHUSA, KOTOpbIE MpPU3BAHBI
CcrocoO0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB ITOCTPOCHHUS MOJEIEH peaTbHBIX
CUTyalluli, HCCJIENOBAaHUS JTUX MOJEJIEeH C IOMOIIBIO ammapara aireOopsl u
MaTEeMaTUYECKOr0 aHalli3a, MHTEPIPETAllMd IOJyYEHHBIX pe3yJbTaToB. Takue
3aJJaHUs BIUIETEHBI B KaX/IbII U3 Pa3/1esioB MPOTpaMMbl, TOCKOJBKY BECh MaTepual
y4e0HOT0 Kypca IIHUPOKO HCHOJB3YETCS IS PelIeHUs] MPUKIATHBIX 3amad. [Ipu
pellleHn:  peanbHBIX  MPAKTHUECKUX  3adad  oOydaromuecs  pa3BUBAIOT
HaAOJII0JaTEIbHOCTh, YMEHHME HaXOAUTh 3aKOHOMEPHOCTH, abCcTparupoBaThes,
UCIOJIB30BaTh  aHAJIOTHI0, 0000IaTh M KOHKPETHU3UPOBATh  MpOOJIEMY.
JlesiTenbHOCTh 1O (POPMUPOBAHUIO HABBIKOB PEUICHMs TPUKIAJAHBIX 3aj]ad
OpraHu3yeTCs B POIECCe U3YyUEHHS BCEX TEM yUeOHOro Kypca «Anrebpa u Hayana
MaTEeMaTHYECKOTO aHAIN3ay.

Ha wu3yuenue yueOHOro kypca «AireOpa W Hayajla MaTeMaTUYECKOTO
aHanu3za» otBoautcs 272 yvaca: B 10 knmacce — 136 vacoB (4 vaca B Hegeno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COJEPKXAHUE OBYYEHUA

10 KUIACC
Yuciia v BIYUCICHUS
Pannonanpubie yncina. OOBIKHOBEHHBIE U JIECATUYHBIE APOOU, MPOLICHTHI,
OeckoHeuHbIe mepuoandeckue apoou. Ilpumenenue apodeil U MPOLEHTOB IS
peLIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACiIed 3HAHUHN U PeabHOM )KU3HU.

HelictButenpHple 4ncia. PandoHanbHblE W MpPpPAlAOHAIBHBIE  YHUCIHA.
ApudmeTrnueckue  omepanuu € JCUCTBUTEIBHBIMH  YHCIaMd.  Moayinb
JEUCTBUTEILHOTO YHCIAa U ero cBoMcTBa. [IpuOmmk€HHbIE BBIYKMCIICHUS, TPABUIIA
OKpPYTJICHHS, IPUKHUJIKA U OLIEHKA Pe3yJIbTaTa BEIYHCICHUN.

Crenenb ¢ uensiM TnokazaresneM. bunom HerootoHa. lcnosb3oBanue
NOAXOASIIEH (POPMBI 3aMUCH ACHCTBUTENBHBIX YUCEN JIs1 PELICHUS TPAKTUYECKHUX
3a]1a4 ¥ MPEJCTaBICHUS JaHHBIX.

ApudmMernyecknii KOpeHb HATYPAIbHON CTENEHU U €r0 CBOICTBA.

Crenenp C panuMOHANBHBIM ITOKa3aTeieM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm umucna. CpoiictBa norapu¢ma. JleciTuyHble W HaTypaibHbIC
Jorapu@mel.

CuHycC, KOCHHYC, TAHI€HC, KOTAHI'€HC YHUCIOBOTO apryMeHTa. ApPKCUHYC,
apPKKOCHMHYC M ApKTAaHT€HC YMCIOBOI'O apryMEHTA.

YpaBHeHusi 1 HepaBeHCTBA

ToxzaecTBa W TOXKAECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIBbHBIE ypaBHEHUs M ypaBHEHMs-CleACTBUs. HepaBeHCTBO,
pElIeHNE HEPABEHCTBA.

OCHOBHBIE METOJIbI PELICHUS LENIBIX U APOOHO-pallMOHAIBHBIX YPABHEHHUU U
HEpaBEHCTB. MHOroujeHsl OT OJHOW nepeMeHHOW. JleneHue MHoOrousgeHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema bezy. MHoTOWIeHbI € 11epIMU KO3 HUITMEHTAMH.
Teopema Buera.

[IpeoOpa3oBaHus YMCTOBBIX BHIPAKEHUH, COIEPIKALUX CTEIEHU M KOPHU.

HppauroHanpHble YPaBHEHMUS. OcHOBHBIE METO/IbI peLIeHus
UPPALMOHAIBHBIX YPABHEHUIA.

IToka3zaTenbHble ypaBHEHUS. OCHOBHBIE METOJbI PEIICHHS MOKAa3aTEIbHBIX
YPaBHEHUM.

[IpeoOpazoBanue BhIpAKEHUM, COEPIKAIINX JIOTAPUPMBI.

Jlorapudpmuyeckue ypaBHEHUSI. OcHOBHBIC METOJIbI perieHus
Jorapu(pMUYECKUX ypaBHEHUH.
OcHoBHBIE TPUTOHOMETPHUUECKHUE dbopmMy b [IpeobpazoBanue

TPUTOHOMETPUYECKUX BBIPAKECHUH. PellieHue TpUroHoMeTpU4eCKUX YpaBHEHU .



Pemienne cucrteM nMHEHHBIX ypaBHEHMM. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHu#. Onpeaenurens MaTpUllbl 2X2, ero TeOMETPUUYECKUN CMBICT U CBOMCTBA,
BBIYKCIICHUE €Tr0 3HAY€HHUs, MPUMEHEHUE OIpPEACIUTENS JUIsl PEIICHUsS CHUCTEMbI
JUHENHBIX ypaBHEHUHW. PenieHue mNpUKIAAHBIX 33724 C TOMOIIBIO CHCTEMbI
JMHEWHBIX YpaBHEHUU. VccnenoBanrne moCTpOCHHOM MOJEIN C MTOMOLIBIO MATPHII
Y OIIPENICIIUTEIIEH.

[TocTpoeHrne MaremMaTHuecKMX MOJIEJeH peallbHOM CUTyalluu C MOMOIIbIO
YPaBHEHUM W HEPABEHCTB. lIpuMeHEeHHME ypaBHEHMM M HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3a/1a4 U 33]1a4 U3 Pa3IMYHbIX 00J1acTel HAyKH U peajbHOM )KU3HU.

DyHKIUMA U rPauKu

OyHKIMA, crmocoOsl 3amaHus ¢GyHKIUU. B3aumHO oOpaTHbIE (QYHKIIHUH.
Komnosumus Qyukuuit. I'padux QyHkmmmu. DiaemeHTapHbIe MNpeoOpa3oBaHUs
rpadukoB QyHKIIHIMA.

OO6nacth ompeneneHuss U MHOXKECTBO 3HaueHui (yHkuuu. Hynu QyHkiuu.
[TpoMexyTku 3HaKONOCTOSHCTBA. YETHBIE M Heu€THbIE (QyHKUMU. [leproanueckue
¢yskun. IlpomMexxyTku MOHOTOHHOCTH (PYHKIMH. MakCUMyMbl U MHUHUMYMBbI
dbyukiuu. Hanbonbiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha TTPOMEKYTKE.

Jlunelinas, kBajpaTU4HasT U JPOOHO-JIMHEWHAsA (PYHKUMH. DJIEMEHTApHOE
UCCIJIEJOBaHUE U IOCTPOCHUE UX IPa(pUKOB.

CrenenHas QpyHKUMS C HaTypaJdbHBIM M LEJbIM NOKa3zareneM. E€ cBoiicTBa u
rpa¢uk. CoiicTBa U rpaduK KOpHS N-0il cTeneHu Kak GyHKIUN 0OpaTHOW CTENEHH
C HaTypaJbHbIM [TOKA3ATEIIEM.

[TokazatenbHass u norapudmudeckass GyHKIIMH, UX CBOWCTBA U Tpadukw.
Hcnonb3oBanue rpadukoB PYHKITUHN 17151 pelIeHUs] ypaBHEHUH.

TpuroHomerpuyeckas OKPY>KHOCTb, OIPENEICHUE TPUTOHOMETPUUYECKUX
(yHKLIMNA YUCIOBOTO apryMEHTA.

QOYHKIMOHAIBHBIE 3aBUCUMOCTH B PEANBHBIX Ipoleccax W SBJICHUSX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Hauvana maTemaTn4yeckoro anajimnsa

ITocimenoBaTenbHOCTH, CHOCOOBI 3aJaHMs IIOCJICIOBATEIbHOCTEH. MeTton
MaTeMaTU4YeCKOM MHAYKIMH. MOHOTOHHBIE M OTpaHUYEHHBIE MTOCIIEI0BATEIBHOCTH.
Hcropusi BOBHMKHOBEHHMS MAaTEMaTHYECKOIO aHajlu3a Kak aHajln3a OECKOHEYHO
MaJIbIX.

ApudmeTrnueckas U reoMeTpuueckas rnporpeccuu. beckoHeuHo yObIBaromiast
reomerpuyeckas nporpeccusi. CyMma O0€CKOHEYHO YyOBIBAIOIIEH MeOMETPUUECKON
IIpOrpeccui. JINHENHBIN U SKCIIOHEHIMAIBHBIA pocT. Hucio e. DopMyJia CIOKHBIX
npoleHToB. Mcnonb3oBaHWe TMPOTPEecCHMU JUIsl  pEIIeHUs peajbHBbIX —3aaad
NPUKIIATHOTO XapaKTepa.



HemnpeppiBable (GyHKIIMM W WX CBOMCTBA. TOUYKH paspbhiBa. ACHMITOTHI
rpadukoB ¢yHkumii. CBoicTBa (QYHKIMM HEMpPEephIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB ISl PELICHUS HEpaBeHCTB. [IprMeHEHHE CBOWCTB HENMPEPBIBHBIX
byHKUMNA 1S peleHus 3a1ay.

[lepBas u BTOpast npon3BoAHbIe QyHKIMU. OnpeneneHne, reOMeTpUIEeCKUA 1
(bu3MYecKuil CMBICT TPOU3BOIHON. YpaBHEHUE KacaTeIbHOUN K TpaduKy QyHKIUU.

[IpousBogubie  anmeMeHTapHbIX  ¢GyHKiud.  [IpousBomHas  CyMMbl,
MIPOU3BENICHUS, YACTHOTO U KOMIO3UIINH (PYHKIIUHA.

MHosKecTBa H JIOTHKA

MHO»XeCTBO, OIepaluy HaJ MHOXECTBAMU M HX CBOMCTBa. Jluarpammebl
Oiinepa—Benna. IlpumeHeHHE TEOPETMKO-MHOKECTBEHHOIO — ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PELICHUWU 3a1ad U3 JIPYTHUX
y4eOHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEMaTHYECKOTO OOBEKTa, CIEACTBUE,
JI0Ka3aTeIbCTBO, PABHOCHUIIBHBIEC YPAaBHEHUS.

11 KITIACC

Yucaa 1 BBIYUCTICHUS

HartypanbHble u nensle yucna. [IpuMeHeHrne NpU3HAaKOB JEIMMOCTH LIEJIBIX
yucen, HauOonpmui obmui nenurens (nanee — HOJl) u HaumeHsblinee oOiiee
kpaTtHoe (nanee — HOK), octatkoB no Moay:to, anroputMa EBknuna i pemienus
3a/1a4 B LIEJIBIX YUCIIAX.

KommnekcHble uuncna. AnreOpaumyeckas M TpUTOHOMETpUYecKas (HOpMbI
3aMCH KOMIUIEKCHOTO 4YHcia. Apu(METHYECKHE OINepaluyd ¢ KOMIUIEKCHBIMU
yucinamu. M3o0pakeHHe KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW TMJIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHy M3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMIUIEKCHBIX YMCEI JUI pelieHus (PU3NMUECKUX U T€OMETPUUECKHX 3a/1au.

YpaBHeHUS U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPAaBHEHUI M HEPABEHCTB. PaBHOCHIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIEACTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO0Op  KOpHEl  TPUTOHOMETPUYECKMX  YpPaBHEHMH C  TMOMOIIBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OcCHOBHBIE METO/ABl PELICHUS TOKAa3aTelNbHBIX U  JIOrapuPMUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/Ibl PELIECHUSI UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOIIBI PELICHHUS CUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENIbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C TAPAMETPAMHU.



IIprMmenenne ypaBHEHNN, CUCTEM U HEPABEHCTB K PEIICHUIO0 MAaTEMATUYECKAX
3a]a4 U 33/1a4 U3 pa3IMuHbIX 00JaCTe HAYKU U PeasIbHOM JKU3HU, HHTEPIIpETaLIHs]
IIOJIyYEHHBIX PE3YJIbTATOB.

DyHKIUMA U rPauKu

I'padpuk xommoszuumu Qyskumii. ['eomerpuueckue o0pas3bl ypaBHEHUH U
HEPaBEHCTB Ha KOOPAWHATHOM IUIOCKOCTH.

Tpuronomerpuyeckue pyHKINU, X CBOWCTBA U IpauKU.

['padmyeckue MeTOABI pelIeHHs YpaBHEHMH W HepaBeHCTB. | paduueckue
METO/IbI PEIICHU 3aa4 C IapaMETPAMH.

Hcnonp3oBanne rpadukoB (QYHKIUN IS WCCICIOBAHUS MPOIECCOB M
3aBHCHUMOCTEM, KOTOpbIE€ BO3ZHUKAIOT IMPH PEIICHUU 3a7ad U3 JAPYTruxX y4eOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Hayana MaTeMaTH4eCKOro aHajm3a

[IpumeHeHne Mpou3BOIHON K UCCIIEOBaHUIO (QYHKIUII HA MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxneHne HanbobIero 1 HAMMEHbIIEro 3HaueHU N HellpepbIBHOM
(yHKLIHMH Ha OTPE3KE.

[IpumeHeHne NPOU3BOAHOM U HAXOXKACHUS HAWIY4IlEero pEleHus B
NPUKIIAIHBIX 3a/adax, Uil ONpPEACIICHUS CKOPOCTH M YCKOPEHHMs Ipouecca,
3a1aHHOTO (hOopMYJION Ui rpaduKoM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO IepBooOpa3HbIX. llepBooOpasHbie
ayieMeHTapHbIX pyHKuui. [IpaBuna Hax0kaeHUS TIEPBOOOPa3HBIX.

Nuterpan. ['eomeTpryeckuil CMBICH UHTETpalia. Beraucnenne onpeaenéHHoro
uHTerpana no gpopmyne Herotona-Jleibnuna.

[IpumeHeHune uHTErpajia Al HAXOXKJIEHHUS IUIOMIAJeN IUIOCKUX (Uryp H
00BEMOB T€OMETPUUECKUX TElL.

[Ipumepst pemenuit auddepeHnuanbHbIX ypaBHEHUNW. MareMmatuueckoe
MOJICJIMPOBAaHUE peajbHBIX TPOILECCOB € MOMOMLIBI U depeHInanibHbIX
YPaBHEHUM.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJI'EBPA n HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHb) HA VYPOBHE CPEJHEIO OBIIETO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpa:kaIaHCcKOro BOCIMTAHUS

c(hOpPMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMM 00YYAIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUNUCKOT0O 00IIeCTBa, IPEICTABICHHE O MAaTEMAaTUYECKUX
OCHOBAaX (DYHKIIMOHMPOBAHUS PANIUYHBIX CTPYKTYp, SIBICHHUH, MpOUETYp
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, OMPOCBI W JIPYroe), yMEHHE
B3aMMOJICHICTBOBATh C COIHMAJBHBIMA HWHCTHUTYTAMH B COOTBETCTBHH C HX
GYHKIIUSIMU ¥ Ha3HAUCHUEM;

2) MIaTPHOTHYECKOr0 BOCIIUTAHMS S

c(OPMHUPOBAHHOCTh POCCUHCKOMN I'paKAaHCKOW MJAEHTUYHOCTH, YBAXKEHUS K
IPOLUIOMY M HAaCTOSIIEMY POCCHICKOM MaTeMaTHKH, LIEHHOCTHOE OTHOILIEHHUE K
JOCTHKEHUSIM POCCUHCKUX MAaTEMaTHUKOB U POCCUNCKON MaTeMaTHUECKOMN LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTIXKEHHM B JAPYIMX HayKax, TEXHOJOTHUAX, cdepax
HYKOHOMHUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUE JAYXOBHBIX LIEHHOCTEH POCCUHCKOIO Hapoja, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOrO MOBEACHUS, CBA3AHHOIO C MPAKTHUYECKUM
MPUMEHEHUEM JTOCTUKEHUN HAYKHU U JEATENBHOCTbIO YYEHOTO, OCOZHAHHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3¢TeTH4eCKOro BOCIIUTAHUS

ACTETUYECKOE OTHOLIEHHWE K MHUpPY, BKIIOYas 3CTETHKY MaTE€MaTHUYECKHX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, peUIEHUH, pacCy>KJI€HUI, BOCOPUUMUYUBOCTD K
MaTE€MaTUYECKUM ACTeKTaM Pa3INvHbIX BUAOB HCKYCCTBA;

5) pu3nueckoro BOCHUTAHUS:

chOpPMUPOBAHHOCTh YMEHHUS TPUMEHATH MaTeMaTHUeCKUe 3HAHUA B
MHTEpecax 370pOBOro U 0€30MacHOro o0pasa >KU3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 37I0pPOBBIO (370POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHITHU |
OTIIbIXa, peryispHas (u3nvecKass akTUBHOCTh), (PU3NUYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CHIOPTUBHO-03/J0POBUTEIBHOM 1€ATETbHOCTBIO;

6) Tpy10BOr0 BOCIMTAHUS:

TOTOBHOCTh K TpPYAYy, OCO3HaHHE IIEHHOCTH TpPYIOJIO0Us, HUHTEpec K
pa3nuuHbiM  chepam  MPO(PECCHOHAIBHON  JIEATENbHOCTH, CBA3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIIOKEHUSAMH, YMEHHE COBEpILATh OCO3HAHHBIA BBIOOP
Oynymieit mpodeccu W peanu3oBbIBaTh COOCTBEHHBIC >KU3HEHHBIC ILJIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa3OBaHHIO W
caMOOOpa30BaHUI0 Ha TMPOTSKEHWU BCEH KWU3HU, TOTOBHOCTh K aKTHBHOMY
Y4acCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ1ady MaTeMaTHYECKON HAMpPaBICHHOCTH;

7) 3K0JIOTMY€eCKOr0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  DKOJIOTHYECKOW KYJIbTYphl, TTOHUMAHUE BIIHSHUS
COITMATIbHO-DKOHOMUYECKHX IPOIIECCOB Ha COCTOSHUE MPHUPOIHON M COITMATIBLHOMN
Cpebl, OCO3HaHUE IrI00abHOTO XapaKTepa KOJIOTHYECKUX MPOOIeM, OPUEHTALIUS
HAa TIPUMECHCHHE MATeMATHYCCKUX 3HAHWM IS pemieHus 3amad B 00J1acTu
OKpY’)Karolel cpenpl, IUIAHUPOBAHUE IIOCTYNKOB W OIICHKH HUX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) HeHHOCTH HAYYHOT0 TO3HAHMS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH U OOIIIECTBEHHOW MPAKTUKHU, IOHUMaHUE MaTEMAaTHUECKOMN
HayKH Kak cepbl YeJI0BEYECKOU MeATCIIbHOCTH, ITANOB €€ Pa3BUTHS U 3HAYMMOCTH
JUIS pa3BUTHUS [IMBWIM3AIMU, OBJIAJICHUE S3BIKOM MAaT€MaTUKA U MaTeMaTUYECKON
KYJIbTYpOU KaK CPEJCTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYILECTBIISATh TPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYATIBLHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJ/IBTATHI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIC YUeOHbIE T1eHCTBUS

ba3oBble 1ornyeckue AecTBUA:

BBIABJISATH U XapPaKTEPU30BaTh CYILIECTBEHHBIE INPU3HAKA MATEMATHYECKUX
OOBEKTOB, TIOHSATWUN, OTHOIICHUN MEXIy MOHATUSAMH, (PopMyIUpOBaThH
OTpeIeSICHUs TIOHSITUHN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIWU,
OCHOBaHMsI /1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMynupoBaTh U  NPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIATH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U TPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, NpeajiaraTb KPUTEPUU ISt
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEUYMN;

JeNaTh BBIBOABI C WCIOJb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHU, YMO3aKJIIOUCHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATHYECKUX YTBEPKACHUM
(IpsiMbI€ ¥ OT MPOTUBHOTO), BHICTPAUBaTh apryMEHTAIIUIO, IPUBOIUTHh TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHUS U BHIBOIBI;

BBIOMpPATh CMOCOO pelmieHus Y4ueOHOW 3afaun (CpaBHUBATh HECKOJIBKO
BApUAHTOB PEILICHMS, BRLIOMPATh HAaOOJIee TOAXOIAIINNA ¢ YIETOM CaMOCTOSITEIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3zoBble ucciaenoBare/bCKue 1eHCTBUS:



HCIIOJB30BaTh BOMPOCHl KaK MCCIEIOBATEIIbCKUM HMHCTPYMEHT IO3HAHMUS,
dbopMyupoBaTh  BOINPOCHl,  (PUKCUPYIOUIUE  MPOTHUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

MPOBOAUTH CAMOCTOSITEJIBHO CIUIAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEAOBAHUE
M0 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYEeCKOTO 00bEKTa, SBJICHHUS, ITpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMHU, SBJICHUSMHU, POLECCAMMU;

CaMOCTOSTEIbHO (OPMYIMPOBATh OOOOIICHUS M BBIBOJABI 1O pe3yibTaTam
MPOBENEHHOTO  HAONIONCHMS, HUCCJICNIOBAaHMS, OICHUBAaTh  JIOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpollecca, a TakKe BBIIBUTaTh
MPEANOJIOAKEHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ ungopmanmei:

BBISIBIISITH A€UIIUTH MH(DOpPMAIMKU, TaHHBIX, HEOOXOJAUMBIX JIJIi OTBETa Ha
BOIIPOC U JIJIS PELLICHUS 3a]1a4u;

BBIOMpPATh MH(POPMAIUIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATh U MHTEPIIPETUPOBATH MHPOPMAITUIO PA3IUYHBIX BUIOB U POpM
MpeACTaBICHHUS;

CTPYKTYPUPOBAaTh HH(POPMAIIMIO, MPEJCTaBIATh €€ B Pa3IMUHBIX (QopMax,
WUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATh HaJIEKHOCTD uHopMaru 1o CaMOCTOATENIbHO
chopMyIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBIE YHHBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA

OO1menue:

BOCIIPUHUMATh U (DOPMYJIMPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMH OOIIICHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX
M THMCbMEHHBIX TEKCTax, JaBaTh IIOSICHEHUS II0 XOJy PEeIICHUs 3aJauH,
KOMMEHTHUPOBATH MOJYYCHHBIN pe3yJibTarT;

B X0/ic O00CYyXJEeHUs 3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBbI,
npoOJjieMbl, pelIaeMoil 3ajadd, BBICKA3bIBATh WJEH, HAlleJICHHbIE Ha TIOMCK
pEILICHUs, COIMOCTAaBIATh CBOM CYXICHUS C CYXXICHUSMH JPYyTMX YYaCTHHUKOB
nuanora, oOHapy>KMBaTh pa3U4Me W CXOJICTBO TMO3WIIMA, B KOPPEKTHOU (dopme
bopMyJIMpOBaTh Pa3HOTIIACHS, CBOM BO3PAYKECHUS;

MPEACTaBISATh PE3yIbTaThl PEIICHUS 3a/laud, YKCIIEPUMEHTA, UCCIIECIOBAHMS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS € Y4ETOM 3aaad
MPE3EHTAIUN U 0COOEHHOCTEH ayTUTOPHHU.

PeryisiTuBHbIE YHHBepPCAJIbHbIE YYeOHbIE 1eiiCTBUSA
Camoopranuzanus:



COCTaBJISITh IUIAH, AJITOPUTM PEIICHUS 33/1a4, BEIOUPATh CIIOCOO pEeIieHUs C
y4ETOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHATbHBIH HHTEJUIEKT:

BIIQJICTh ~ HaBBIKAMH  ITO3HABATCIBHOW  pediekcur KaKk  OCO3HAHUS
COBEPILIAEMbIX JCUCTBUI W MBICIUTENBHBIX MPOILECCOB, UX PE3YJIbTATOB, BIIAJIETh
crnocobaMy CaMOIIPOBEPKH, CAMOKOHTpPOJSI Mpoliecca W pe3ysibTaTa pEIIeHUs
MaTeMaTUYECKOHN 3a4a4u;

NPEeIBUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEHICHUU 3a]a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBHUE PE3YJIbTATA IIEJIN U YCIOBUSIM, OOBSICHATH IPUIHHBI
JTOCTIDKCHHSI WU HETOCTHKEHUS PE3yIbTaTOB JACITEIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MIPHUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eITEIbHOCTD:

MMOHUMATh M WCIOJB30BaTh MPEUMYIIECCTBA KOMAHAHOW W WHIAWBUIYJTLHON
paboThl mTpU pemieHHH YYeOHBIX 3a7ad, MPUHUMATh I COBMECTHOU
NEATEILHOCTH, TIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacrpeaeisTh
BU/IBI pa0OT, I0rOBapUBATHCS, 00CYKIATh MPOIIECC U PE3YJIbTAT PabOThI, 00001IATH
MHEHHUS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPYMIOBBIX (hopmax paboThl (00CyxkaeHHs, OOMEH MHEHUIA,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOJHATH CBOIO YaCTh pabOThl M KOOPAMHUPOBATH
CBOM JICUCTBHS C IPYTUMH YJI€HAMU KOMaH/IbI, OIICHUBATh Ka4€CTBO CBOETO BKJIa/Ia
B OOmUHA TPOAYKT TIO KpUTEpPUsAM, CHOPMYJIUPOBAHHBIM  YYaCTHHUKAMU
B3aNMO/ICIICTBHSL.

INPEAMETHBIE PE3YJIbTATBI

K konmy o6yuenuss B 10 kiacce oOydaroumiuiicsi MOJYYUT CIEAYIOLIUE
MpeAMETHbIE PEe3yJIbTaThl MO OTMEIbHBIM TeMaM pabouell MporpamMmbl yueOHOTO
Kypca «Anrebpa u Hadajla MAaTEMaTUYECKOTO aHaTN3ay:

Yucia 1 BBIYUCTICHUSA:

CBOOOJTHO OIEpPUPOBATh MOHATHUSMHU: PAIMOHAIBHOE YHUCIO, OECKOHEYHAas
nepuoauyeckass JIpoOb, TPOLEHTHI, HPPAIMOHAIBHOE YHCIO, MHOXECTBa
palMOHANIBHBIX U JCHCTBUTEIBHBIX YHUCEI, MOAYJIb JEHCTBUTEILHOTO YUCIA;

NPUMEHSITh JIpOOM W TPOLEHTHI JJISI pEHIeHUs NPUKIAIHBIX 3ada4 U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEAIbHOM KU3HU,

MPUMEHSTh MPUOIKEHHBIC BRIYUCIICHUS, TTpaBUiIa OKPYTIICHUS, TPUKUIKY H
OLICHKY pE3yJbTaTa BEIYMCICHUM;



cBOOOZHO ONEpUPOBATh TIOHATHEM: CTENEHb C IIeNIbIM [OKa3aTeseM,
UCII0JIb30BaTh MOAXOASANIYI0 (hOpPMY 3aIlCH JIEUCTBUTEIbHBIX YUCEI JIJISl PEIICHUS
MPAKTUYECKUX 3a/1a4 U MPEJCTABICHUS JaHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: apUPMETHUECKUN KOpPEHb HaTypajIbHOU
CTETICHU;

cBOOOHO ONEpPUPOBATh MOHATHUEM: CTETIEHb C PAlMOHAIBHBIM MOKa3aTeleM;

CcBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: JIOTApU(PM UHUCHIA, JECATUYHBIE U
HaTypaJibHbIE JIOTapU(PMBbL;

cBOOOJHO OMEpUPOBATh MOHATHUAMU: CHHYC, KOCHHYC, TaHTE€HC, KOTaHTEHC
YUCJIOBOTO apTyMEHTa;

OIEPUPOBATH MOHATUSAMU: APKCUHYC, AQPKKOCHHYC W apKTAHTE€HC YMCIOBOTO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOO/IHO ONEpUPOBATH MOHITUSIMU: TOXKJIECTBO, YpaBHEHHE, HEPaBEHCTBO,
PaBHOCHWIIbHBIE YPABHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCUIIBHBIE HEPABEHCTBRA,

OPUMEHSTh Pa3jIU4YHbIE METOAbl PEIICHHS pPalMOHAIBHBIX W JPOOHO-
pallMOHANIbHBIX YPaBHEHWM, MPUMEHSATh METOJ WHTEPBAJIOB [JIi PEIICHUS
HEPABEHCTB;

CBOOOJIHO OIEpPUPOBATh MOHATUSMHU: MHOTOWIEH OT OJHOM NEPEMEHHOM,
MHOTOWIEH € HEIbIMU KO3 UIIMeHTaMU, KOPHU MHOTOWJICHA, TPUMEHSTH JICJICHUE
MHOTOWIEHA Ha MHOTOWIEH C OCTaTKoM, Teopemy be3dy m Teopemy Bumera mis
peneHns 3a1ady;

CBOOOJHO ONEPUPOBATH MOHATHUSIMHU: CHUCTEMAa JIMHEWHBIX YpaBHEHUH,
MaTpUla, ONPEAEITUTENIb MaTpUlbl 2 X 2 W €ro TEOMETPUYECKHUM CMBICT,
MCIIOJIb30BaTh CBOWCTBA OMpENeNUTeNs 2 X 2 sl BBIYMCIEHUSI €ro 3HauYeHWs,
MPUMEHSTh ONPEACIIUTENIN Ui PELICHUS] CUCTEMbl JIMHEWHBIX YpaBHEHHI,
MOJEIUPOBATh PEANbHBIE CUTYAIIMU C OMOIIBIO CHCTEMBI JINHEWHBIX YPABHEHUM,
MCCIIEN0BATh IOCTPOEHHBIE MOJENHM C TMOMOIIBI0 MAaTpULl U ONPEACIUTENEH,
WHTEPIIPETUPOBATH MOJTYUYECHHBIN pE3yJIbTarT;

UCIIOJIb30BaTh CBOMCTBA JEHUCTBUI C KOPHAMH JUIsi TNpeoOpa3oBaHMs
BBIPAKCHUI;

BBITIOJIHATH MPE0OPa30BaHUS YHCIIOBBIX BBIPAXKEHUH, COJIEPIKAIINUX CTENEHHU C
palMOHAJIBHBIM [TOKA3aTEeIIEM;

UCIIOJIb30BaTh CBOICTBa jorapu(pmMoB TUTSE npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKCHUI;

CBOOOJTHO OTMEPUPOBATH TOHSTHUSIMHU: HPPAIMOHAIIBHBIE, MOKa3aTe/IbHBIE H
JorapuMUYECKre YpaBHEHHUS, HAXOAUTh UX PEUICHUS C TOMOILbIO PABHOCHIIbHBIX
MIEPEXO0/I0B WIIA OCYIIECTBIISAS POBEPKY KOPHEM;



MPUMEHSTh OCHOBHBIE TPUTOHOMETpHUUYecKrue GopMyIibl I TPeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKECHUI;

CBOOOZIHO OMNEpUpOBAaTh MOHSITHEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh HEoOXOoAuMble (OpMyNbl  JUIsl  PEIICHHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI;

MOJICIMPOBaTh pEaJlbHble CUTyalldd Ha S3bIKE alreOpbl, COCTaBIAThH
BBIPQXCHUS, YpPAaBHEHUS, HEpPaBEHCTBA IO YCJIOBHIO 3a/ayd, MCCIEI0BATh
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DOYyHKUMU U TPaUKu:

CBOOO/IHO ONEpUPOBATH MOHATUAMM: (YHKIUS, CIOCOOBI 3aaHus PYHKIUH,
B3aMMHO OOpaTHbIe (QYHKIMHM, KoMIO3ulMs GyHKIUH, Tpaduk QyHKINH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKkoB PyHKINIH;

CBOOOJHO OIEpPUPOBATH MOHATHSAMHU: OOJACTh ONPENEICHUS U MHOMKECTBO
3HaYeHUH QPyHKINUU, HYJTH (YHKIIHHA, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOZIHO ONEpUPOBATh TMOHATUSMU: YETHBIE U HEYETHblE (YHKIUH,
nepuoanYeckue (QyHKUINU, TPOMEXKYTKH MOHOTOHHOCTH (PYHKIIMHM, MAaKCUMYyMBbI U
MUHUMYMBl (DyHKIIMM, HauOOJblllee W HaWMEHbIee 3HaueHWe (QyHKIUM Ha
IPOMEKYTKE;

CBOOO/IHO ONEpPUPOBATh MOHATUAMHU: CTENEHHAas QYHKIUS C HATYpaJbHBIM U
LENbIM [OKa3zareiaeM, rpauk CTENEHHOW (YHKIMM C HATYpPaJIbHBIM U LEIBIM
nokasaresieM, rpaQuk KOpHS N-Ol CTENEeHW KaK (PYHKIMH OOpaTHOM CTENEeHu ¢
HaTypaJbHBIM ITOKa3aTeleM;

OTEpUPOBATh TOHATUAMU: JMHEHHAs, KBaJpaTU4YHAs M JIPOOHO-TUHEHHAs
(GYHKIUM, BBITIOJIHATH 3JIEMEHTApPHOE MCCIIEA0BaHUE U IOCTPOEHUE UX TPAPUKOB;

CBOOOJIHO ONEpUpOBaTh MOHATHAMH: IOKa3aTelbHas M Jorapudmuyeckas
(GyHKLIMH, UX CBOMCTBA U rpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIs1 PEIICHUS
YPaBHEHU;

CBOOOZIHO ONEpUPOBATh TOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTB,
orpesiesieHue TPUTOHOMETPUUECKUX (QYHKIMI YUCIOBOTO apryMEHTa;

UCTONb30BaTh rpaduku (yHKUUH JUIs  HCCIEAOBAHUSA MPOIECCOB U
3aBHCHUMOCTEH TIpU pelIeHUH 3a7ad U3 JPYTHX Y4eOHBIX MPEAMETOB U peaTbHON
KHU3HU, BBIpAXaTh (HOpMyIaMH 3aBUCIMOCTH MEXy BETUUMHAMU;

Havyana maTtemaTn4eckoro anajmsa:

CcBOOOMHO OMEpHUpOBaTh MOHATUAMHU: apumeTHyeckas W TeoMeTpuuecKas
nporpeccusi, 06CKOHEUHO yObIBarolasi reoMeTpruuecKasl Iporpeccusi, TMHEHHBIN U
AKCMOHEHIIUATBHBINA POCT, (POpMyTia CI0KHBIX TMPOIEHTOB, UMETh MTPEICTABICHHE O
KOHCTaHTE;

MCIIOJIb30BaTh MPOrPECCUU JJI PEIICHUs PealbHbIX 3a/Jay MPUKIIATHOTO
XapakTepa;



CBOOOJTHO OTIEPUPOBATH MOHATUSIMU: MTOCIEAOBATEILHOCTh, CITIOCOOBI 3aIaHuUs
MOCJIEIOBATEILHOCTEH, MOHOTOHHBIE M OTPAaHUYEHHBIC TIOCIEIOBATEIBHOCTH,
MOHUMAaTh OCHOBBI 3apOXKJIEHUS MAaTeMAaTHMYECKOro aHajlih3a KakK aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMH: HETIPEPBIBHBIC (DYHKIIMH, TOYKH pPa3phIBa
rpaduka GyHKIIMH, aCUMIITOTHI Tpadrka QyHKIINH;

CBOOOJHO OIEpPUPOBATh MOHATHEM: (QYHKIIHS, HEMpPEphIBHAs Ha OTPE3KeE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUH JJI PEIICHUS 33714,

CBOOOJTHO OIEpPUPOBATH MOHATUSIMHU: TIEpBasi W BTOpas IMPOU3BOJHBIC
byHKIMH, KacaTelabHas K rpaduky GyHKIUH;

BBIYHUCIIATh MMPOU3BOAHBIC CyMMBI, TTPOU3BEACHUS, YaCTHOTO M KOMITO3HITUH
IBYX (PYHKITMH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (DYHKITUI;

HCIIOJB30BaTh TE€OMETPUUECKUNA W (U3UYECKUI CMBICI MPOU3BOJHON IS
penieHus 3aaa4.

MHo:xecTBa M JIOTHKA:

CBOOOJHO  OMEpPUPOBATh  TOHITHSAMHU: MHOXECTBO, OIEpaluu  Haj
MHOKECTBAMHU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JUisi ONKMCaHUs peabHbIX
MPOLIECCOB U SIBJIICHUM, TP PEIICHUU 3a]]a4 U3 APYTUX yUeOHBIX MPEIMETOB;

CBOOOJITHO OIEPUPOBATH MOHATUSIMH: OIpEJEICHUE, TeopemMa, YpaBHEHUE-
CJIEICTBHE, CBOMCTBO MaTeMaTHUECKOT0 00BEKTa, JOKa3aTeIbCTBO, PAaBHOCUIIHHBIC
ypaBHEHUS U HEPABCHCTBA.

K konmy oOyuenus B 11 kJjacce oOydarOIIMICS TMOMYYUT CIEAYIOIIHE
MPEAMETHBIC PE3yJIbTaThl MO OTACIBHBIM T€MaM pabouell MporpamMmbl Y4eOHOTO
Kypca «Anrebpa u Hadajia MaTEeMaTUYECKOTO aHATN3ay:

Yuciia v BBIYMCJICHHUS:

CBOOOTHO OMIEPUPOBATH MOHITHIMU: HATYPAIBHOE U 1IETI0€ YMCIIO, MHOYKECTBA
HATYpPaJbHBIX U IIEJIBIX YHCEeJI, UCTIOIB30BaTh MPU3HAKU JIETUMOCTH LIEIBIX YHUCET,
HOJl n HOK HaTypasibHBIX 4HMCEN IJIs pEUIeHUs 3aJad, MPUMEHSTh aJIrOpUTM
EBknupa;

CBOOOJHO OIEPUPOBATH IMOHATHEM OCTaTKa 10 MOJIYJI0, 3alUChIBATh
HATypaJbHBIC YMCJIa B Pa3IMYHbBIX IO3UIIMOHHBIX CHCTEMAaX CUHCIICHHUS,

CBOOOJIHO OTICPUPOBATH TOHATHUSIMH: KOMIIEKCHOE YHCIO0 M MHOXECTBO
KOMITJIEKCHBIX YHWCEJI, MPEJCTaBIATh KOMIUICKCHBIE YHClia B airedpandecko u
TPUTOHOMETPHUUECKON (hOpME, BBITIOIHATH apU(PMETHUECKUE OTepaIiu ¢ HUIMU U
N300pakaTh Ha KOOPIMHATHOM TUIOCKOCTH.



YpaBHeHUA U HEPABEHCTBA:

CBOOOJTHO ONEPUPOBATh MOHATUSIMHU: HppAIMOHAIIbHBIC, MOKa3aTelbHbIE U
jJorapuMUYECKUE€ HEpPaBEHCTBA, HAXOJUTh MX PEIICHUS C  T[OMONIBIO
PaBHOCHWJIBHBIX MTEPEXO/IOB;

OCYLIECTBISITh OTOOpP KOpPHEH TpU pEIIEHUH TPUTOHOMETPUUECKOTO
YPaBHEHUS;

CBOOOJHO OMEPUPOBATH TOHATHEM TPUTOHOMETPUYECKOE HEPaBEHCTBO,
NPUMEHATh  HeoOXoammble  (HOPMYINIBI 11T PEIICHWS OCHOBHBIX  THITOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH MOHATUAMH: CUCTEMa U COBOKYITHOCTh YPAaBHEHUU U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMBI U CUCTEMBI-CIICJICTBUS, HAXOAUTh PELICHUS
CUCTEMbl U COBOKYITHOCTEW pallMOHATbHBIX, UPPAIMOHAIIBHBIX, MTOKA3aTEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABCHCTB;

pemarh paloHaIbHbIE, UppallMOHALHEIE, MOKa3aTelIbHbIE,
jJorapuMUYECKUe U  TPUTOHOMETPUYECKHE YpaBHEHHUS U  HEPaBEHCTBA,
coJieprKalllie MOIyJIN U apaMeTphl;

MIPUMEHATH TpauiyecKre METOJIbI JI PEIICHUSI YPaBHEHUM U HEPABEHCTB, a
TaKXKe 3a/1a4 C MapaMeTpaMu;

MOJICJIUPOBAaTh peajbHbIe CUTyalldd Ha fA3bIKE alredOpbl, COCTaBIAThH
BBIPDAKECHUS, YPABHEHUS, HEPABEHCTBA M HMX CHCTEMBI IO YCIOBHIO 3aJayH,
UCCJIEIOBATh IOCTPOCHHBIE MOJIEM C KCHOJb30BAaHUEM ammapara aiareOpsl,
UHTEPIIPETUPOBATH MOJTYUYCHHBIN pe3yJbTar.

DyHKUUMU U TpaduKu:

CTpOUTh TpadUKH KOMMO3ZUIMK (YHKIUHA C TOMOIINBIO DJIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA,

CTPOUTH reoMeTpuUIecKre 00pasbl ypaBHEHUH U HEPABEHCTB Ha KOOPIMHATHOM
IJIOCKOCTH;

CBOOOJTHO  OMEpPUPOBATh  MOHATUSAMH: TpadUKU  TPUTOHOMETPUUYECKUX
dynxumi;

OPUMEHATh (QYHKIUU [ MOJICJIMPOBAHUS U MCCICIOBAHUS PeabHBIX
IIPOLIECCOB.

Hayana MmaTemaTn4ecKkoro aHajiusa:

UCIIO0JIb30BaTh MPOU3BOAHYIO I UCCIEI0BaHUS (DYHKIIUM HA MOHOTOHHOCTD
U SKCTPEMYMBI;

HaXOJIUTh HAMOOJbIIIEE U HAUMEHbIIIEE 3HAYCHUS (PYHKIIUU HETPEPHIBHOW Ha
OTpE3KE;

UCIIOIb30BaTh MPOW3BOAHYIO IS HAaXOXJACHUS HAWJIY4Ilero pelieHus B
MPUKIIAJIHBIX, B TOM YUCJIE COLUAIBHO-3KOHOMUYECKHUX, 3a/1a4ax, JIJIsl ONpeIeIICHUS
CKOPOCTHU M YCKOPEHHUS MpoIiecca, 3aaHHOr0 GopMyion uiu rpadukoM;



CBOOOJHO OMEPHPOBATH TOHIATHSMHU: TIEPBOOOpA3HAs, OIpPEACIEHHBIN
WHTErpall, HaXOAWTh IEPBOOOpA3HbIC AJIEMEHTAPHBIX (PYHKIUNH U BBIUUCIATH
uHTterpai no gpopmyie Herotona-JIeitonuna;

HAXOJUTh TUIOLIAN TUIOCKUX (PUTYp U 0OBEMBI TE€Nl C MOMOIIBIO HHTETpaa;

UMETh MPEJICTABICHUE O MATEMATHYECKOM MOJICIUPOBAHWU HA IPUMEpE
coctaBiieHust AU depeHnanbHbIX YpaBHEHUH;

pelmarh NPUKIAIHbIE 3aa4d, B TOM YHCIE COLMATbHO-DKOHOMUYECKOTO H
(bu3NYECKOTo XapakTepa, CpeICTBAMH MAaTEMaTUIECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KUIIACC
KosnunuyectBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3aesioB H TeM (uudposbie)
n/n NporpaMmbl Bcero Koutpoaeupie | Ipaktuieckue o0pa3oBaTe/bHbIC
padoThbI padoTbI pecypest
MHOX€ECTBO JEHCTBUTEIBHBIX YUCEIL
| MHorounensl. PaninonaiibHble ypaBHEHUS U 24 1
HepaBeHCTBA. CUCTEMBI IMHEUHBIX
YpaBHEHUI
) Oynkuuu u rpadpuku. CreneHnas GyHKIUS ¢ 12 |
LEJIBIM TOKa3aTelleM
3 ApudmeTrndeckuii KOpeHb N-0i CTEICHH. 15 |
HppauronanbHble ypaBHEHHS
4 [Toka3zarenbHas GyHkius. [lokazaTensHble 10 1
YpaBHEHMUS
5 Jlorapudmuueckas GyHKUIUS. 13 |
Jlorapudmuueckre ypaBHEHHUS
6 TpuronomeTpuyecKre BEIPAKEHUS U ” 1
YpaBHEHMUSI
ITocnemoBaTeIbHOCTH U IPOTPECCHH 10 1
HenpepsbiBabie pyHnkimu. [IponszBonnas 20 1
9 [ToBTOpeHme, 0000MIEeHNEe, CHCTEMATH3AIIUS 5 )
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KITACC

KosnunuyectBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3aesioB  TeM (uudposbie)
n/n MPOrpamMMbl Bcero Koutposbusie | Mpakruieckue o0pa3oBartejibHbIE
padoThI padoThI pecypent
i HccnenoBanue GyHKIUH C TOMOIIBIO 22 |
IIPOU3BO/IHOM
2 [TepBoOOpa3Hast U UHTETpaT 12 1
3 ['paduku TpUroHOMETpUYECKUX (PYHKIIUH. 14 1
TpuronomeTpruyeckrue HepaBeHCTBA
4 WppannonanbHble, MOKa3aTeabHbIE U 24 |
JorapupmMUUecKiue HepaBeHCTBA
KommnekcHbie uncna 10 1
HatypaibHble U LieIIbIe Ynciia 10 1
CucreMsbl palliOHaIbHBIX, UPPALIMOHATIBHBIX
7 NOKa3aTeIbHbBIX U JIOrapUPMHUUECKUX 12 1
YPaBHEHUU
8 3aga4u ¢ mapaMmeTpaMu 16 1
9 HOBToPeHHe, 000011IeHNE, CHCTEMATH3AIIS 16 )
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




MPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOU TIPOI'PAMMBI

10 KITACC

Kon
MPoBePSIEeMOro

pe3yJbTara

HpOBepﬂeMble NnpeaAMETHLIC PE3yJIbTAaThl 0CBOCHUS OCHOBHOI1

o0pa3oBaTe/IbHOM MPOrpaMMbl CpeIHero 001ero 00pa3oBaHus

1

Yucna ¥ BEIYUCIIEHUSA

1.1

OnepupoBaTh NOHATUSIMM: pPallMOHAIBHOE U JEUCTBUTEIBHOE YHUCIIO,

OOBIKHOBEHHAsSI U IeCATHYHASI JPOOb, IPOLIECHTHI

1.2

Bemonusate  apudmeTnyeckue  omepandd ¢ palMOHAIBHBIMH U

HeﬁCTBHTeHBHBIMH qucjlaMn

1.3

BremoaHaTh HpI/I6JII/I)KéHHI)IC BBIYMCIICHHUA, HCIIOJIB3YA ImpaBujia

OKpYTIUICHU:, ACJIAaTh IIPUKHUAKY U OLCHKY pE3yJibTaTa BBIYMCIICHUI

1.4

OHepI/IpOBaTb IOHATHAMU: CTCIICHL C LCJIBIM IIOKA3aTCJICM, CTaHJAapTHasA
q)opMa 3alInucu ﬂeﬁCTBHTCHLHOFO quciia, KOpCHb HaTypaHLHOﬁ CTCIICHHU,
HCIIOJIB30BaTh IMOAXOISALIYIO CbOpMy 3aI1nucu ﬂeﬁCTBHTeHLHLIX HYuCCII I

pEeUICHUA ITPAKTHYCCKUX 3aaa4 U MPCACTABJICHUA JaHHBIX

1.5

OHepI/IpOBaTb MNOHATHUAMU: CUHYC, KOCUHYC H TAaHI'CHC IPOU3BOJIBHOT'O
yria; HCIOJIb30BaTh 3allMCh IIPOU3BOJIBHOI'O YTJIa 4Y€pe3 06paTHbIe

TPUTOHOMETpHYECKHEe (PYHKINU

YpaBHEHHS U HEPABEHCTBA

2.1

OHGpHpOBaTB IMOHATHUAMUA: TOXKACCTBO, YPABHCHHUEC, HCPABCHCTBO, LICIIOC,
padnOHaAJIBHOC, HPPAIAOHAIIBHOC YpaBHCHHUC, HEPABCHCTBO,

TPUTOHOMCTPHUYICCKOC YPAaBHCHHUC

22

BoinonnsTh npeodpa3oBaHus TPUTOHOMETPUYECKUX BBIPAKEHUH U pelaTh

TPUTOHOMCTPUYICCKUEC YPABHCHU

23

BrinonHATh peoOpa3oBaHus LEIbIX, pAlMOHATBHBIX U UPPALlMOHATIBHBIX
BBIDAXKEHUM M peliaTb OCHOBHBIE THUIIBI LIEIBbIX, PALMOHAIBHBIX U

VUPPALMOHAJIBHBIX YPABHEHU U HEPABEHCTB

24

HpI/IMeHHTL YpaBHCHHUA U HCEPABCHCTBA JISI PCHICHUSA MATCMATHYCCKHUX

3a/1a4 1 3a/1a4 U3 Pa3IMYHBIX 00JaCTel HAYKU U pEaTbHOU KU3HH

2.5

MopenupoBaTh pealbHBIE CHTYyallUd Ha S3bIKE aireOpbhl, COCTaBISATH
BBIPAXKEHHUSI, YPAaBHEHUSI, HEPABEHCTBA 110 YCIOBHIO 33]]a4H, UCCIEI0BATh

MMOCTPOCHHBIC MOACIIN C UCITOJIB30BAHUEM allrapara anre6pbl

OYHKIMH U TpaPUKu




OnepupoBaTh MOHATUAMU: QYHKITUS, CTIOCOOBI 3a1aHus (YHKITUH, 00JIACTh

3.1 OlpeseNieHus] U MHOXKECTBO 3HaueHUu (QyHKuuu, rpapuk ¢GyHKIHH,
B3alMHO OOpaTHbIE (PYHKIINH
12 OnepupoBarh MOHATHAMH: YETHOCTh M HEYETHOCTh (PYHKIMH, HYIH
' (GYHKIMH, TPOMEKYTKH 3HAKOITOCTOSIHCTBA
3.3 Hcnonp3oBate rpaduku GyHKUIUH 11 pelIeHUs ypaBHEHHHA
34 Crpoutrs u uutaTh Tpaduku IHHEHHOH (YHKUWH, KBaJIpaTHYHON
' GyHKIUY, cTeneHHON (QYHKIIUH C IEJIBIM [T0Ka3aTeleM
Hcnonb3oBate rpaduku GyHKOUN IS HCCIEAOBAaHUS IPOLIECCOB U
15 3aBUCUMOCTEH MpHU PEUICHUH 3a]ad W3 JAPYIHX yYeOHBIX MPEIMETOB U
' peaibHOM  JKM3HU, BBIpaXaTh (OpPMyJIaMHU  3aBUCHUMOCTH  MEXIY
BEIMYUHAMHU
4 Hauana MmareMaTu4yeckoro aHajausa
41 OnepupoBaTh MOHATUSMU: TOCIEAOBATEIBHOCTh, apUPMeTHUecKas Hu
' reoMeTpUYECKast IIPOrPECCHH
OnepupoBaTh NOHATUSAMU: OECKOHEYHO YOBIBAIOILAsi IEOMETpUYECKast
4.2 mporpeccusi, CcymMma  OECKOHEUHO  yOBIBalOIIeH  IeoMEeTpUYeCKOi
Iporpeccun
4.3 3ajaBaTh MOCIEAOBATEIIBHOCTH PA3IMYHBIMUA CIIOCOOAMHU
44 Hcnonbs30Barh CBOWMCTBA MOCAEAOBATENBHOCTEM W MPOTrPECCUd A
' pelIeHns peabHbIX 3ajad IPUKIIATHOTO XapaKTepa
5 MHokecTBa U JOTMKa
5.1 OnepupoBaTh NOHATHSIMH: MHOXECTBO, ONI€pALUU HaJl MHOXKECTBAMU
Hcnonp30BaTh  TEOPETHKO-MHOXKECTBEHHbIM — ammapar Uil ONHCaHHs
52 pealIbHBIX MPOIIECCOB U SIBICHUHN, TP PELLIEHUH 33/1a4 U3 APYTUX YUeOHbIX
IIPEIMETOB
53 OnepupoBaTb  NOHATUSAMM:  OINpPENEIECHUE, TEOPEMA,  CIEACTBHE,
' JI0Ka3aTeNbCTBO
11 KIIACC
Kon
IIpoBepsiemble npeIMeTHbIE pPe3yJIbTAThl 0CBOCHHS] OCHOBHOM
NpOBEPSIEMOro .
o0pa3oBaTe/IbHON NPOrPaMMBbI CpeHero oouero 00pasoBanus
pe3yJabTara

1

Yuciia U BIYKUCIIEHUS




1.1

OnepupoBaTh MOHATHUSMHU: HATYypaJbHOE, 1LIE€JI0€ YHMCIO; HCIOJIb30BaTh
MPU3HAKU JETUMOCTU IEJIbIX YHCEN, Pa3joKEHUE YUClIa Ha MPOCTHIE

MHOXUTCIN IJI1 pCUICHUA 3a1a4

1.2

OHepI/IpOBaTB IMOHATHUEM: CTCIICHD C pallMOHAJIBbHBIM ITIOKA3aTCIIEM

1.3

OHepI/IpOBaTB IIOHATUAMU: J'IOl"apI/I(bM qucia, J1€CATUYHBIC U HATYPaJIbHBIC

norapuMel

YpaBHEHHUsI U HEPABEHCTBA

2.1

[lpumeHATh CBOMCTBAa CTEMEeHW Ui MPeoOpa3oBaHUS  BBIPAKECHHIH,
OIEpPUPOBATh MOHATUSMHU: IIOKA3aTEIbHOEC YPAaBHEHUE U HEPABEHCTBO;

peuiaTb OCHOBHBIC THIILI ITOKA3aTCIIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB

22

BoinonusaTe npeoOpa3oBaHusl BBIPAXKEHHM, COAEpXKAIIUX JOrapu(Mbl;
OTIepUPOBATH MOHATUAMU: JOrapu(PMUIECKOe ypaBHEHHE U HEPABEHCTBO;

peuIaTb OCHOBHBIC THUIIbI JIOFapI/I(I)MI/I‘ICCKI/IX ypaBHeHI/Iﬁ N HCPABCHCTB

23

Haxonguts PCUICHUA HpOCTeﬁHII/IX TPUT'OHOMETPUYCCKHUX HCPABCHCTB

24

OnepupoBaTh NOHATUAMU: CUCTEMA TUHEHHBIX YPABHEHUN U €€ pPElLlEHUE;
HCIIOJIb30BAaTh  CHCTEMY  JIMHEHHBIX  YPaBHEHMM Ul pEIICHUsA

IMPAKTUYCCKUX 3a/laqd

2.5

Haxoauts PCIICHUA HpOCTCﬁH.IPIX CHUCTCEM n COBOKYHHOCTCﬁ

pairOHAJIbHBIX ypaBHeHI/Iﬁ 1 HCPAaBCHCTB

2.6

MO,I[CJ'II/IpOBaTB pCaJIbHBIC CUTYAllUU Ha A3BIKE aJ'Il"erLI, COCTaBJIATH
BBIPpAXKCHUS, YPABHCHUA, HCPABCHCTBA U CUCTCMEBI IO YCJIOBUIO 3aJlda4H,

HCCICA0BAaTh MOCTPOCHHBIC MOJCIIN C UCIIOJIB30BAHUCM allllapaTa anrerLI

OyHKIMY U TpapUKu

3.1

OnepupoBaTh NOHITUAMU: TNEepUOANYECKas (QYHKIUSA, TPOMEKYTKH
MOHOTOHHOCTH (DYHKIIMM, TOUYKH 3KCTpeMyMa (YHKIMHU, HauOoibliee U
HauMeHblllee 3Ha4eHUs] QYHKIUU Ha MPOMEXKYTKE; HUCIOIb30BaTh UX IS

uccienoBaHus pyHKINHU, 3aJaHHOMN rpadukomM

32

OnepupoBaTh NOHATUAMU: TPaPUKU TOKA3ATENBbHOM, TOTapUPMUUECKON U
TPUTOHOMETPUUECKUX (QYHKLUH; M300pakaTh UX Ha KOOPJIMHATHOM

IIJIOCKOCTH M MCTOJIB30BaTh JUIS PEIICHNS YPABHEHUI 1 HEPABEHCTB

3.3

N300paxxaTh Ha KOOPAMHATHOM IUIOCKOCTHM TpaQUKH  JIMHEHHBIX
YpaBHEHMH W UCHOJb30BaTh MX I PEIIEHUS CHUCTEMbl JIMHEHHBIX

YpaBHEHHI

3.4

Ucnons3zoBark rpaduku GyHKIMA O WCCIAEAOBAHHUS IPOIECCOB M

3aBUCHUMOCTEH U3 IPYruX Y4eOHbIX JUCHUIUIUH

Hauana MmatemMaTH4eCKOro aHaiau3a




OnepupoBaTb MNOHATUSAMH: HENpepblBHAA  (QYHKLHUSA, MPOU3BOIHAS

4.1 (YHKIIMY; WCHOJB30BaTh TI'C€OMETPHUYCCKMA U (DU3UYECKHA  CMBICI
MIPOU3BOJHOM JIJIs1 pELICHUs 3a7a4
49 Haxonute  mpou3BomHBIE  3J€MEHTapHBIX  (YHKIMM,  BBIYUCIATH
' MIPOU3BO/IHBIE CYMMBI, TPOU3BECHUS, YACTHOTO (DYHKIIUI
Hcnonp30BaTe  MPOM3BOAHYIO  JUIi  HCCIEAOBaHMs  (YHKIUMM  HA
43 MOHOTOHHOCTb ¥ 3KCTPEMYMBI, IPUMEHSATH PE3yIbTAaThl UCCIEA0BAHUS K
MIOCTPOCHUIO TPaPUKOB
44 Hcnonbs30BaTh NpOU3BOJHYIO Il HAXO0XKJICHUS HAMIIYYILIETO PELICHUs B
' IIPUKJIAHBIX, B TOM YHUCJIE COLUAIbHO-I)KOHOMUYECKHX, 3a7adax
45 OnepupoBaTh MOHSTUSAMHU: TE€pPBOOOpa3Hass M HUHTErpaj; I[OHUMATh
' reoMeTpUUYeCKUil U (pU3NUECKU CMBICT UHTErpajia
46 Haxomute mepBooOpasHble  3J€MEHTAapHBIX  (DYHKIMHA, BBIYHCISTH
' uHTerpain no gopmyie Hototona — JleitOnuna
47 Pemarp npukiaaHble 3a1a41, B TOM YHCIIE COLUAIBHO-IKOHOMUYECKOTO U

(bu3HIeCcKOro XapakTepa, CpeACTBAMI MaTeMaTHIECKOT0 aHAIN3a




INPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KJTACC
IIpoBepsiemMblii 3/1eMEHT CO/Iep:KAHUSA
Kon
1 Yucia u BBIYACICHUS
Panuonanehple  uncna. OOBIKHOBEHHbIE M JI€CATHYHBIE JApOOHM, IPOLIEHTHI,
OECKOHEUHBIE  TepUOAUYecKUue  apodu.  ApudmeTnueckue  omepamuu ¢
1.1 paLMOHATIBHBIMU YUCIIAMH, NIPE0Opa30BaHUs YHUCIOBBIX BbIpakeHHH. [IpumMenenue
OpoOell ¥ MPOLIEHTOB Ui PEIICHUs MPHUKIAIHBIX 3a7ad U3 PasInYHbIX OTpacien
3HAHUU U peabHOM KU3HU
JelicTBUTENIbHBIE yucna.  PanmoHasibHbIE W  HPPAUAOHAIBHBIE  YHCIIA.
1.2 | Apudmernueckue omnepauuu C JACHCTBUTENbHBIMM 4uciaMu. [IpuOmmxéHHbIC
BBIUMCJIEHMS], [TpaBUJIa OKPYIJIEHUS, IPUKUJIKA U OLIEHKA Pe3yJIbTaTa BEIYUCIICHUN
Crenenp ¢ mensiM mokaszareneMm. CranmapTtHas ¢opma 3amucu JCHCTBUTEIHLHOTO
1.3 | uwncna. Mcnonb3oBanue noaxonsued (GopMbl 3alIUCH JEUCTBUTENbHBIX YUCEN JUIS
pelIeHHs PaKTUYECKUX 3a]a4 U IPECTaBICHUs JaHHBIX
1.4 Apudmerndeckuil KOpeHb HaTypanbHOH cTeneHu. JelcTBus ¢ apudmMeTnyecKkuMu
' KOPHSIMU HaTypaJIbHOW CTETIEHU
L5 CuHyc, KOCHHYC M TaHI'€HC YHCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHT'€HC YHCIIOBOTO apryMeHTa
2 YpaBHEHMS U HEPABEHCTBA
2.1 ToxnecTBa U TOXKJIECTBEHHbIE IPe0Opa30OBaHUs
29 [IpeobpazoBanue TPUTOHOMETPUUECKHUX BBIPAKEHUM. OcHoOBHbBIE
' TPUTOHOMETpHUUECKHUE (HOPMYJIIbI
3 VYpaBHeHHne, KopeHb ypaBHeHUs. HepaBeHCTBO, perieHue HepaBeHCTBAa. Meron
MHTEPBAJIOB
24 | PemieHue 1enbIX ¥ JpOOHO-PAIMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB
2.5 | PemeHnue uppanyoHanbHbIX YPaBHEHNUI U HEPABEHCTB
2.6 | PenieHue TpUrOHOMETPUYECKUX YpaBHEHUM
27 [TpuMmeHeHne ypaBHEHUI U HEPABEHCTB K PELICHUIO0 MaTEMAaTUYECKUX 3a/1ay U 3a/1a4
' U3 PA3IUYHBIX 00JIacTel HAYKU U peallbHON XKU3HU
3 OYHKIMH U TpaPUKU
11 Oynkuus, crnocodsl 3aganua ¢yHkuuu. ['paduk GyHkumu. B3aumuo oOpatHble
' GyHKIUH
19 Obnacte ompeneneHUs M MHOXECTBO 3HadeHWH  Qynkumu. Hymm  ¢yHkuumm.
' [IpomexyTKH 3HAKOMOCTOSHCTBA. YETHBIE M HEUETHBIE (PYHKIIUU
33 CrenenHast pyHKIMS ¢ HATypaJbHBIM U LIEJIbIM MoKa3aTeneM. E€ cBoiicTBa u rpaduxk.

CgoiicTBa 1 rpaduK KOPHS 1-0i CTETICHU




14 Tpuronomerpuyeckas OKpyKHOCTb, ONpEAEICHUE TPUTOHOMETPUUECKUX (DYHKIIMH
' YHCJIOBOI'O apryMeHTa
4 Hayana Marematnueckoro aHaamsa
A1 [locnenoBarenbHOCTH, CIOCOOBI 3aJaHUsl IOCIENOBATEIbHOCTEH. MOHOTOHHBIE
' II0CJIEI0BATEIbHOCTH
Apudmernueckass U reomerpuueckas mnporpeccud. beckoHeuHO yObIBaromas
4o | TEOMETpUHECKas MPOrpeccHs. Cymma OeckOHEYHO YOBIBAIOLIEH reoMeTpUdecKoi
' nporpeccud. Dopmysna CIOXKHBIX HPOLEHTOB. lcronb3oBaHue INporpeccuu Uit
pEILIEHNUs PeabHBIX 3a7a4 IPUKJIAJHOTO XapaKTepa
5 MHoxecTBa U JIOTUKA
MHOXeCTBO, oOlepaluMd Haj MHOXecTBamH. Jluarpammbl Oinepa — BenHa.
5.1 [IpumeHeHre TEOPETUKO-MHOKECTBEHHOIO anmnapara JUisli ONMCAHHS PeaJIbHBIX
IPOLIECCOB U SIBIECHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX YUeOHBIX [IPEAMETOB
5.2 Ornpenenenue, TeopeMa, CIeICTBUE, T0KA3aTEIbCTBO
11 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUAS
1 Yucna v BBIYUCIICHHS
1.1 Hatypanbnble u nensle yncina. [Ipu3Haky 1e1MMOCTH LEIbIX YUCel
1.2 Crenens ¢ paluoHaJIbHBIM NIOKa3aresneM. CBOWCTBA CTENEHU
1.3 Jlorapudm uncna. JlecaTuunble U HaTypaibHbIE JJOrapupMBbI
2 YpaBHEHMS U HEPABEHCTBA
2.1 [Ipeo6pa3oBanue BeIpaXeHUH, COAEPKAIIMX JOTapr(PMbI
29 [TpeoOpa3oBanue BbIpakeHUH, COEPKAIUX CTENIEHH C PALlMOHATIBHBIM
' noKazaTesieM
23 [IprMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
24 IToxazarenbHblE ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHs U HEPAaBEHCTBA
26 CucreMbl JTHHEWHBIX ypaBHEHUU. PemieHue NpuUKIaIHBIX 337ad C HOMOIIbIO
’ CHUCTEMBI JINHEVHBIX YPaBHEHUI
2.7 CucTembl M COBOKYITHOCTH PAlIMOHAJIBHBIX YPAaBHEHHUI U HEPABEHCTB
)38 [IpuMmeHeHe ypaBHEHHI, CHCTEM U HEPABEHCTB K PELICHUI0 MaTEMAaTHUECKUX 3aa4
' W 3aJ1a4 U3 pa3IMyuHbIX 00acTell HAyKH U pealibHOM KU3HU
3 OYHKIMH U TpaPUKU
Oynkuus. [lepuoandyeckue GpyHkuuu. [IpoMexyTKd MOHOTOHHOCTH (DYHKIIHH.
3.1 MakcumMyMbl 1 MUHUMYMBI (QyHKUMU. HaunGombliee M HauMeHbIIee 3HAYEHHUE
(GYHKLINU Ha IPOMEXYTKE
32 Tpuronomerpuyeckue GyHKINHU, UX CBOMCTBA U Tpaduku




33 [TokazaTenbHas u orapudmudeckas GyHKIIMH, UX CBOMCTBA U rpaduKu
34 Hcnonb3oBanue rpadukoB PYHKIUN J1s1 pelICHUs YPABHEHUH U JIMHEHHBIX CUCTEM
Ucnonr3oBanne rpadukoB  (QYHKIMHA UL WCCICIOBAHUS  IPOIECCOB U
3.5 3aBHCHUMOCTEH, KOTOpbIE€ BO3HUKAIOT MPH PEIICHUU 3a7ad U3 APYTUX Y4eOHBIX
IIPEIMETOB U PeasibHOM KU3HU
4 Hauana marematrdeckoro anaumsa
4.1 HenpepsiBable hyHKIMH. METOI HHTEPBAJIOB JIJIsl PEIICHUSI HEPABEHCTB
4.2 [IpousBoanas Gpyukiun. I'eomerprudeckuii 1 GU3NIECKHUA CMBICI IPOU3BOTHON
43 [TpousBoaHbie AneMeHTapHbIX (QyHKUIUNA. DopMynbl HAXOXKICHUS MPOU3BOIHOMN
' CYMMBI, IPOU3BEICHUS M YACTHOTO (DYHKITUI
[IpumeneHre NPOM3BOAHONW K HCCIENOBAaHUIO (YHKIMI Ha MOHOTOHHOCTb U
44 sKkcTpeMyMbl. Haxoxnenne HanOoJbIIero 1 HauMeHbILero 3Ha4eHuss QyHKIUU Ha
OTpe3Ke
[IpuMeHeHnne nporu3BOAHOM JIJISl HAXOKICHUS HAMITYYIIIETO PEIICHUSI B PUKJIIATHBIX
4.5 3amadax, IS ONpENeNieHHs CKOPOCTH TpoIecca, 33aJaHHOTO (OpMYJION Wim
rpadukom
4.6 [TepBooOpasnas. Tabmuia nepBooOpa3HBIX
47 HuTerpain, ero reomeTpuyecKkuil v (pU3HMUECKUil CMbICI. BhIuncienne nHTerpaa no

dbopmyne Hetotona — JleiiOuuma




IMPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJIBHOM
IPOT'PAMMBI CPEJHEI'O OBIIIET'O OBPA3OBAHUSI

Kon IIpoBepsiemblie TpeOOBaHMS K MPEAMETHBIM Pe3yJibTATAM 0CBOEHHUS
NpoBepPsIeMOro OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeIHEro 001ero

TpedOBaHUs o0pa3oBaHus

Brnagenne meromamMu J0Ka3aTeNbCTB, aJrOPUTMaMU pELIEHUS 3a]1ady;
yMeHue (opMyJIHpOBaTh M ONEPUPOBATH MOHATHSAMHU: ONpEACICHHUE,
akcuoma, TEOpeMa, CIIEJCTBHE, CBOMCTBO, IPHU3HAK, J0Ka3aTEJIbCTBO,
paBHOCHUIIbHBIE (DOPMYITHPOBKU; IPUMEHSTh UX; YMEHUE (GOPMYIUPOBATH
o0paTHOE U TPOTUBOIMOJIOKHOE YTBEPKICHHE, MPUBOAUTH MPUMEPHI U
KOHTpPIIPUMEPBI, HUCIOJIb30BaTh METOJl MAaTEMaTH4YECKOW WHIYKIUH;
MIPOBOAUTH JIOKA3aTelbHbIE PpACCYKICHUS MpU pPELIEHUH 3ajad,
1 OLICHUBATh  JIOTUYECKYID  MPaBUIBHOCTb  PACCYXICHHUM; yMEHHE
ONEepUPOBATh MOHATUSIMHU: MHOXECTBO, IOJMHOXECTBO, ONEPALMM Hal
MHO>KECTBaMHU; YMEHHE HCIIOIb30BaThb TEOPETHUKO-MHOKECTBEHHbBIN
anmapar AJis ONMCaHUs PEAIbHBIX MIPOLIECCOB U SBJICHUHN U NPU PELICHUU
3ala4, B TOM 4YHCIIE€ U3 JAPYTUX YYEeOHBIX TMPEIMETOB; yMEHHE
OTepUpPOBATh MOHATUAMU: Tpad, CBA3HBIN Trpad, IepeBo, MUK, rpad Ha
IUIOCKOCTH; yMEHHE 337aBaTh W ONHCHIBATH Tpadbl Ppa3INnIHBIMU

Croco0aMu; NCIOJIBb30BaTh Ipadbl PU PEIICHUH 3a]1a4

YMeHue onepupoBaTh NOHATHUSIMU: HATYypaJbHOE YHCIIO, LIEJI0E€ YHUCIIO,
CTENEHb C LIEIBIM I10Ka3aTeNeM, KOPEHb HATYypaJIbHOM CTENEHH, CTEIICHb
C palMOHAIBHBIM  IIOKAa3aTeleM, CTENeHb C  JCHCTBUTEIbHBIM
nokasaTeiaeM, JorapuM uHuciaa, CHHYC, KOCHHYC U  TaHIEHC
MIPOU3BOJIBHOTO 4YHCJIA, OCTaTOK I10 MOAYJI0, PAallMOHAIBHOE YHCIIO,
UPpallMOHAILHOE  YMCJIO,  MHOXECTBA  HATypajbHBIX,  LIEJBIX,
palMOHANIbHBIX, JEHCTBUTENIBHBIX 4YMCEJ; YMEHHE HCIOJIb30BaTh
MPU3HAKU JIETMMOCTH, HAUMEHBIIUN OOLIMI JETUTeNh U HauMEHbIIee
oOuiee KpaTHOE, aropuT™ EBKiIMIA NP pelieHnn 3a/1a4; 3HAKOMCTBO C
pPa3sIMYHBIMM  TO3MLIMOHHBIMH  CHUCTEMAaMHM  CUUCIIEHHS; YMEHHUE
BBINOJIHATh BBIYUCICHHE 3HAYEHUH W MpeoOpa3oBaHUs BBIPAKEHHH €O
CTENEeHsIMH U JiorapudpmMamu, npeoOpa3oBaHHs JPOOHO-pAIIMOHATIBHBIX
BBIpQKEHUI; YMEHHE ONEepUpOBATh IMOHATHUSMU: MOCIEA0BATEIbHOCTD,
apupMeTHyecKasi Iporpeccusi, reoMeTpruecKkas nmporpeccus, 0eCKOHEUHO

Y6BIB8.IOH_[3.}I TreoMCTpHUICCKaA mporpeccus; YMCHUC 3a/laBaThb

oCJICa0BATCIIbHOCTHU, B TOM HUCJIC C TOMOIIBIO PEKYPPCHTHBIX (I)OpMy'J'I;




YMEHME ONEPUPOBATH MOHATUAMU: KOMIUIEKCHOE UYHUCIO, CONPSKEHHBIE
KOMIUIEKCHBIE YHMCIIa, MOJYJIb U apTyMEHT KOMIUIEKCHOTO yHucia, popma
3alMCHU KOMIUIEKCHBIX 4Mce (FeOMETpUYecKas, TPUTOHOMETPUUECKAs U
anreOpandeckas); yMeTb INPOU3BOAUTH apU(pMETHUYECKHE ACHUCTBUS C
KOMIUIEKCHBIMU ~ YHCJIaMM; I[PUBOJUTH IPUMEPBl  HMCIIOJIb30BaHMS
KOMIUIEKCHBIX YMCEJI; ONEpUPOBATh MOHATHAMM: MaTpuua 2X2 m 3x3,

OIPCACIIUTECIIb MaTPULBL, T eOMeTpI/I‘-IGCKI/Iﬁ CMBICJI OIIPCACIIUTCIIA

YMeHue onepupoBarTh NOHATUSAMU: palUOHAIbHBIC, UPPALMOHAIBHEIE,
MoKa3aTeJbHbIe, CTENEHHBIE, JIoTapu(MUYEeCKUe, TPUTOHOMETPHUYECKHIE
YPaBHEHUsT W HEPABEHCTBA, MX CHUCTEMBl; YMEHHUE OIIEpUPOBATh
MOHATUSAMH: TOXKJECTBO, TOKIECTBEHHOE IpeoOpa3oBaHKe, ypaBHEHHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHHH M HEPABEHCTB, PaBHOCHJIBHOCTb
YPAaBHEHUH, HEPAaBEHCTB M CHUCTEM; YyMEHHUE pEIlaTb YpPaBHEHMS,
HEPABEHCTBA W CHUCTEMBI C IIOMOIIBI) PA3JIMUHBIX NPHUEMOB; pEIIATH
YPaBHEHUsS, HEPABCHCTBA M CHUCTEMBI C I1ApaMETPOM; IPUMEHATH
YPaBHEHUS, HEPABCHCTBA, UX CHUCTEMBI U1 PELICHUS MAaTeMaTUYECKUX

3a/la4 U 3a1a4 U3 pa3JIn4YHbIX obnacreit HAayYKH U peaanofI KHU3HHU

YMeHue onepupoBaTh MOHATUSAMH: (QYHKLUHUSA, UYETHOCTh (YHKLUH,
NEPUOJUYHOCTh (DYHKIIMH, OIPAaHUYEHHOCTh (PYHKLIUH, MOHOTOHHOCTb
(GyHKIMH, 3KCTpeMyM (QyHKLUHU, HauOoJIblIee U HaUMEHbILIEe 3HAUCHUS
(GYHKIMY HA IPOMEXYTKE, HeTpephIBHAS (DYHKITUS, aCHMITOTHI Tpaduka
(GbyHKIMY, 1epBasi ¥ BTOpasl MPOU3BOAHAST (PYHKINMU, TEOMETPUUECKUI U
¢u3nyeckuif CMBICI TPOU3BOAHON, NepBOOOpa3Hasi, ONpeAeIEHHbIH
UHTErpaj; yMEHHE HaXOAMTh aCUMIITOTHI Tpaduka (PyHKIUH; yMEHHUE
BBIUUCIATh MPOU3BOAHBIE CYMMBI, IPOU3BEACHUS, YAaCTHOTO W
KOMITO3UIIMU (YHKIMM, HaXOJUTh YpaBHEHHE KacaTeIbHOW K rpauky
(GYHKIMU; YMEHHE HaXOAWUTh MPOU3BOJHBIC 3JIEMEHTApHBIX (DYHKIMIA;
YMEHHUE HCIIOJIb30BaTh IPOU3BOAHYIO JJs MCCIEeNOBaHUS (YHKUHH,
HaXOJUTh HAWOOJIbLINE W HAaUMEHBbIIME 3HaueHUs (QYHKIUI; CTPOUTH
rpad¥K MHOTOUYIEHOB C HCIIOJIb30BAHMEM arllapaTra MaTeMaTH4ecKOro
aHaJM3a; NPUMEHITh NPOU3BOAHYIO Ul HAXOXKIEHUS HAWIIy4lIero
pelleHrs B NPUKIAIHBIX, B TOM YHCJIE COLMAIBbHO-DKOHOMHUYECKHUX U
(bU3MYeCKUX 3a/1auax; HAaXOUTh IO U 00BEMBI PUTYP C TTOMOIIBIO
WHTErpaia; MpuBOAUTH MPUMEPbl MAaTEMATUYECKOTO MOJECIUPOBAHUS C

oMoTIIbio Tu(depeHITnaTbHBIX ypaBHEHUH

YMeHue omnepupoBaTh TOHATUAMH: Tpapuk (yHKUMH, oOOpaTHas
¢byHKIMs, KoMno3uuus (QpyHKUui, nuHeiiHas (YHKUWS, KBaJpaTU4YHAs

byHKIH, panuoHaIbHas byHKIH, CTEINEHHAs byHKIH,




TPUTOHOMETPUYECKHE (QYHKLUUH, OOpaTHbIE TPUTOHOMETPHUYECKHUE
GbyHKIMH, TIOKa3aTenbHas W Jorapugmuueckas (QYHKLIUH; yMEHHUE
CTpOUTH TpauKH U3yUeHHBIX (YHKIWH, BBIIOIHATH MPEOOpPa3OBAHMUS
rpaduKoB YHKIHA, NCIIOIB30BaTh IPAUKH I U3yYSHHUS TIPOLIECCOB U
3aBUCHMOCTEH, MPH PElICHUH 33134 U3 APYTHX Y4YEeOHBIX MPEAMETOB U
3a7a4d U3 pealbHOM KU3HU; BBIPAXKATh (POPMYJIaMHU 3aBHCUMOCTH MEXTY
BEJIMYMHAMU; HCIIOJIb30BaTh CBOWCTBA U rpaduku PyHKIUI 11 pereHus
ypaBHEHHH, HEPaBEHCTB M 33Ja4 C MapaMeTpaMu; H300paxarh Ha
KOOPIMHATHOM MJIOCKOCTH MHOKECTBA PELICHUH ypaBHEHHI, HEPaBEHCTB

1 UX CUCTEM

YMeHue pemath TEKCTOBBIE 33Jaud pPa3HbIX TUIOB (B TOM 4YHCIE Ha
MIPOLIEHTHI, AOJIM U YacTH, Ha JBUKEHHE, pabOTy, CTOMMOCTh TOBAPOB U
yCIIyT, HAJIOTH, 33Ja4d U3 00JIaCTU yNpPaBICHUS JIUYHBIMUA U CEMEHHBIMU
(uHaHCaMM); COCTABIIATh BBIPAXKEHHUsS, YpaBHEHHs, HEpaBEHCTBA U MX
CUCTEMBI 10 YCIIOBHUIO 3aJa4M, HUCCIEAOBATh IOJY4YEHHOE DPEILICHUE U
OLICHMBATh MPABAONOJO0OHOCTh PE3YJITATOB;, YMEHHE MOJAEIUPOBATH
peanbHble CUTyallMM Ha S3BIKE MATEMAaTHUKH; COCTABISATH BBIPAXKCHMS,
YPAaBHEHUs, HEPABEHCTBA M MX CHUCTEMbl II0 YCIOBUIO 3a/ayH,
HCCIEA0BAaTh IIOCTPOCHHBIE MOZCIH C UCIIOJIB30BAaHUEM aImapara

anreOpbl, THTEPIPETUPOBATDH MOTYUYEHHBIN pe3ybTaT

YMeHue onepupoBaTh MOHATHSAMU: CpeHee apupMeTHIecKoe, MeIuaHa,
HanOoJIbIIIEE U HAUMEHDIIIEE 3HA4YCHUA, padMax, IMCepCusd, CTaHAapTHOC
OTKJIOHCHHE YMCIIOBOTO Habopa; yMEHHE H3BJIEKAaTh, UHTEPIIPETUPOBATH
nH(pOpMaINIo, TPEICTABICHHYIO B TA0IHIIAX, HA TUarpaMMmax, rpadukax,
OTpaKarollly0 CBOWCTBA PeaJbHbIX MPOIECCOB U SIBJICHUM; IPEACTABIATH
WHQOpMAIUIO C TIOMOIIBIO TaONHWI[ W JUarpaMM; HCCJIEI0BaTh
CTaTUCTUYCCKUC JTAHHBIC, B TOM YHCJIC C NPUMCHCHHEM Fpa(l)I/ILIeCKI/IX
METOJIOB U AJIEKTPOHHBIX CPENICTB; TpaduecKy UCCIEI0BaTh COBMECTHEIE
HaONIOJIEHHsT C TIOMOUIBI0 JMarpaMM pacceMBaHHUs U JMHEHHOU

perpeccun

YMeHne onepupoBaTh MOHATHUAMM: CIy4alHBIA ONBIT W CIy4YalHOE
COOBITHE, BEPOSATHOCTh CIy4ailHOrO COOBITHS; YMEHHE BBIYUCIATH
BEPOATHOCTh C HCIIOJIb30BAHUEM TIpaUUYECKUX METO/0B; MPUMEHSThH
(GopMyIIbI CIIOKEHUS W YMHOXXEHHsSI BEpOSITHOCTEH, (hopmyiy MoJHOM
BEpOSATHOCTH, (hopmyiry bepHyn, koMOMHAaTOpHBIE (GaKTHl U GOPMYIIBI;
OLIEHUBATh BEPOSTHOCTH PEAIbHBIX COOBITUH; yMEHHE ONEepHUpOBaTh
MOHATUSAMM: Clly4dailHas BEJIIMYMHA, paCHpENelICHHEe BEPOSTHOCTEH,

MAaTEeMaTUUICCKOC OXUIAAHUC, AUCICPCUA U CTAaHAAPTHOC OTKJIIOHCHUC




CllyyailHOM BeNWYMHBI, (YHKIHM pacrpelesieHuss H  IJIOTHOCTH
PaBHOMEPHOIO, II0OKA3aTE€IbHOIO M HOPMAJIbHOIO PACIpEACICHUM;
YMEHUE HCIIOIb30BAaTh CBOMCTBA W3YYEHHBIX paCHpeNeleHud Uit
peleHust 3ajady; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJBIIMX YHCEl,
METO/bl BbIOOPOUYHBIX MCCIEIOBAHUN; YMEHHE HPUBOAUTH IPUMEPHI
MPOSIBJICHUSI 3aKOHA OOJBIIMX YMCEN B MPUPOJHBIX U OOLIECTBEHHBIX
SIBJICHUSIX; YMEHUE OIIEPUPOBATH NOHATUAMU: COYETAHUE, IIEPECTAaHOBKA,
YHMCIO COYETAHUHM, YUCIO IepecTaHOBOK; OuMHOM HbroTOHA; ymeHue
IPUMEHATh KOMOMHATOPHBIE (DAKThI U PACCYXkKIAEHUS Ul PELIeHUs 3a1ay;
OLICHUBATh BEPOSITHOCTH peanbHBIX COOBITHIA; COCTaBJISITh

BEPOSITHOCTHYIO MOJIEJIb U MHTEPIIPETUPOBATH IIOJyYECHHBIN PE3YJIbTaT

YMeHue onepupoBaTh IOHATHUAMM: TOYKa, IpsiMas, ILIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA YIUIA, IUIOCKUH YIOl,
JBYI'PAHHBIA YTOJI, TPEXTPAHHBIM YIroOJ, CKPELIMBAIOIIMECS IPsMBIE,
NapaJUIeIbHOCTh U TEPHEHANKYJIIPHOCTh MPSAMBIX U INIOCKOCTEH, Yroi
MEXy MNPSAMBIMH, YToJl MEXKIY HPSIMOW M IIOCKOCTBIO, YIOJl MEXKIY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE MEXIY
HPSIMBIMH, PACCTOSIHUE MEXKY IUIOCKOCTSMH; YMEHUE UCII0Ib30BATh IIPU
peleHnH 3a7ad U3y4deHHble (akThl U TEOPEMbl IUIAHUMETPUH; YMEHHE
OLIEHUBATh pa3Mepbl OOBEKTOB OKPYXAIOLIEro MHpa; CTPOUTH
MAaT€MaTHYeCKUE MOJEIN C IIOMOIIBIO TI'€OMETPUYECKHUX IIOHATHA H

BCJIMYMH, p€IIaTh CBA3AHHBIC C HUMHU IMPAKTHUYCCKUC 3aJa4n
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YMeHue onepupoBaTh MOHATHUAMU: IO QUTYpBI, 00BEM (GUTYDHI,
MHOTOTPaHHUK, MMPaBUJIbHBIA MHOTOIPAaHHUK, CEYEHHE MHOTOTPaHHUKA,
KyO, mMapajulenenunesa, OpusMa, NuUpaMuaa, (Gurypa M IMOBEPXHOCTb
BpallleHHs], LWIMHIpP, KOHYC, map, cdepa, miomanb cepsl, IIOmaab
MOBEPXHOCTH MHUPaMUJbl, MPU3MBI, KOHycCa, LWIMHIpa, o0BEM KyOa,
MPsIMOYTOJIBHOTO Tapajulesienunena, MUpaMubl, HPU3MbI, UIUHAPA,
KOHycCa, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYEHMs KOHYCAa M LMIMHAPA,
napajulefibHble OCH WJIM OCHOBaHHUIO, CEUYEHHE I1apa, IJIO0CKOCTh,
Kacaromasicss cgepbl, LWIMHIpA, KOHYCa; YMEHHE CTPOUTh CEUeHHUE
MHOTOIpaHHHKa, W300pakaTh MHOTOTPAHHUKHU, (PUTYPBI U TIOBEPXHOCTH
BpAIlIEHUs, UX CEYEHMSI, B TOM YHCJIE C IOMOIIBIO AIEKTPOHHBIX CPE/CTB;
yMEHHE NMPUMEHATh CBOMCTBA FT€OMETPUUECKUX (UTYDP, CAMOCTOSTENILHO
(dhopMynupoBaTh onpeAeneHusl U3y4yaeMbIx (GUTyp, BBIABUTATH TUIIOTE3BI
O CBOMCTBaxX W MPU3HAKAX F€OMETPUUYECKUX (UTyp, OOOCHOBBIBATH WU

OlpoBepraTb HX; YMEHHME NPOBOJUTH Kiaccudukauuo ¢Guryp mno




Pa3IMYHBIM IIpHU3HAKaM, BBIIIOJIHATH HGO6XOI[I/IMBI€ JOIIOJITHUTCIIbHBIC

MOCTPOCHHUS
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YMeHue OnepupoBaTh MOHSATHSIMHU: JBHJKCHHE B IPOCTPAHCTBE,
napaulebHbIA MEPEHOC, CHMMETPHUsSI Ha IUIOCKOCTU U B MPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue MMOAOOMS, MOMOOHBIE (UTYpBI;, yMEHHE
pacro3HaBaTh paBHbBIC U MOJOOHBIC (QUTYPBI, B TOM 4YHCIE B HPUPO/IC,
UCKYCCTBE, apXUTEKTYype; HCIOJIb30BaTh I€OMETPUYCCKAE OTHOLICHUS
NIPY PELICHUH 3a]1a4; HAXOJUTh F€OMETPUYCCKUE BEITMYMHBI (JUIMHA, yToJ,
IIONIA/(b, 00BEM) TIPH PELICHUU 3314 U3 IPYyTrUX YYEOHBIX IPEJAMETOB U
U3 pEaIbHOIl JKU3HH; YMEHHE BBIYHCIISATH I'€OMETPUYCCKHE BEIUYUHEI
(uMHa, yroj, IUIOMIAAb, 00BEM, IUIOLIAZb MOBEPXHOCTH), HCHOJIB3YS
U3y4eHHbIC (OPMYJIBI U METOJbI, B TOM YHCJIE: IUIONIA/(b TOBEPXHOCTH
MUPaMUIbI, IPU3MBI, KOHYCa, IIMIIMHAPA, TUIOmaab cepsl; 00bEM Kyoa,
OPSIMOYTOJIBHOTO TMapalulelienuea, MUPaMUIbl, OPU3MBbI, LHIHH/PA,

KOHYCa, 1l1apa; YMCHUC HaXOJUTb OTHOIICHHUE 00BEMOB l'IOI[O6HbIX (1)I/Il"yp
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YMeHue onepupoBaTh MOHATUAMHE: IPIMOYTOJIbHASI CUCTEMA KOOPAUHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATHI BEKTOpPa, CyMMa BEKTOPOB,
MIPOM3BE/ICHNE BEKTOpa Ha YHUCIIO, pa3joKeHUEe BeKTopa Mo Oasucy,
CKaJsIpHOE TPOU3BEIACHHE, BEKTOPHOE TMPOU3BEACHHUE, YTON MEXKIY
BEKTOpPaMH; YMEHHUE HCIOJIb30BaTh BEKTOPHBIN U KOOPIWHATHBIA METO[
JUISL peLIeHUs TEeOMETPUYECKUX 3aJad M 3a]ad JAPYrux Yy4eOHbIX

MIPEIMETOB
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YMenue BbpIOMpaTh MOAXOMAAIIMN METOJ s pELIeHUs 3ajauu;
IIOHUMAaHHWE 3HAYUMOCTHM MATEMaTUKH B M3YYEHMM NPUPOIAHBIX H
OOIECTBEHHBIX IPOLIECCOB M  SBJIEHUH; YMEHHE pPACIIO3HABATh
MIPOSIBJICHUE 3aKOHOB MAaTE€MAaTUKU B HUCKYCCTBE, YMEHUE IPUBOIUTH
IIpUMEPBl  MATEMATHUYECKUX OTKPBITUM POCCUHUCKOM H  MHUPOBOU

MaTeMaTU4eCKOu HayKH




HEPEYEHDb DJIEMEHTOB COAEPKAHUSA, ITPOBEPAEMBIX HA EI'D
IO MATEMATHUKE

Kon IIpoBepsieMblii 3JIEeMEHT COAePKAHUSA
1 Yucna v BEIYMCIICHUS

1.1 Hatypanbnble u nensie yncina. [Ipu3Haku 1e1MMOCTH LEeTbIX YUCell

12 Panmonaneupie uucna. OOBIKHOBEHHBIE W JECATHYHBIC JPOOH, TPOLICHTHI,
' OCCKOHEYHBIC TIEPUOIUUECKHE JPOOH

13 Apudmerndeckuii KOpeHb HaTypaabHOUM cTeneHu. JlelicTBus ¢ apuMEeTHICCKUMU
. KOPHSIMH HaTypalbHON CTENICHU

L4 Crenenp ¢ 1enbiM nokaszateneM. CTeneHb C palMOHAIBHBIM IOKa3aTelieM.
' CBoiicTBa cTeneHu

15 CuHyC, KOCHUHYC M TaHI€HC YHCJIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,
. ApKTaHTeHC YMCIOBOTO apryMeHTa

1.6 Jlorapudm uncna. JlecaiTuunble U HATypalbHbIE TOTapUPMBI

HelictButenbHble uyncia. Apu@METHYECKHUE ONEpaluu C ACHCTBUTEILHBIMHU
1.7 guciamMu. [IpuOmmKk€HHBIE BBIYUCIICHUS, TPaBHIA OKPYTJICHHS, MPHUKUAKA H
OLICHKA pEe3yJIbTaTa BIYMCICHUI

1.8 [IpeoOpa3zoBanue BbIpAKEHUN

1.9 KommuiekcHbie uncna
2 VYpaBHEHHS ¥ HEPABEHCTBA

2.1 Llemnbie 1 APOOHO-pAHOHATIBHBIC YPABHEHHS

22 Hppanmonanbabie ypaBHEHUS

23 TpuronomeTpruecKkue ypaBHEHHUs

24 [TokazarenbHbIE U TOTapuPMUUECKUE YPABHEHUS

25 Hensle u qpoOHO-palioOHaIbHbIE HEPABEHCTBA

2.6 HpparmonansHble HEpaBEHCTBA

2.7 [TokazarenbHbIe U JorapuPMUUECKre HEPaBEHCTBA

2.8 TpuroHomeTpruecKue HepaBeHCTBA

29 CucTtemMbl 1 COBOKYTHOCTH YPaBHEHUN U HEPABEHCTB

2.10 YpaBHEHUsI, HEPAaBEHCTBA U CUCTEMBI C TTapaMeTpaMu

2.11 Martpuiia cucTeMbl TUHEHHBIX YpaBHeHHH. OnpeenuTeah MaTPUIIbI
3 OyHKIMH U TpaPuKu




Oynaknus, crnocods! 3amanus QyHkiuu. ['padux dyakummn. Bzanmao obpaTHBIC

> ¢bynkuuu. YétHble n Heu€THbIe GyHKIMU. [leproanueckue GpyHKINN
OO6nacTp ompeneneHus W MHOXXECTBO 3HaueHWi ¢yHkuuu. Hymm QyHKIuu.
39 [IpomexxyTkn  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIUH.
' MaxkcumyMbl 1 MUHUMYMBI (GyHKIMH. HanOospliee W HauMeHbIIEe 3HAYCHUE
(YHKLHU Ha IPOMEXYTKE
13 CreneHHass (yHKUUS C HaTypaJbHbIM M LENbIM IOKa3aTeneMm. E€ cBolicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS 71-0i CTEIEHU
3.4 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U Tpaduku
3.5 [Toxa3zaTtenbHast 1 norapupmMudeckast pyHKIUHN, UX CBOUCTBA U Tpaduku
16 Touku paspeiBa. Acumnrotsl TpadukoB ¢GyHkuui. CBoHcTBa  (YHKIUH,
' HETPEPHIBHBIX Ha OTPE3KE
3.7 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHUS ITOCIEN0BATEILHOCTEN
3.8 Apudmerndeckast u reoMmerpudeckas nporpeccuu. @opmyiia CIoXKHBIX TPOIIEHTOB
4 Hauana maremaTHueckoro aHaausa
4.1 [IpousBoanas Gpynkiuu. [Ipon3BoaHbIE SIeMEHTAPHBIX (QYHKIUI
[IpumeHeHHe NPOU3BOJHOM K MCCIENOBAHUIO (YHKUMH Ha MOHOTOHHOCTb U
4.2 sKkcTpeMyMbl. HaxoxeHre HanOopIIero 1 HaMMEHbIIEero 3Ha4yeHNus (QyHKIMU Ha
OTpe3Ke
43 [TepBooOpaznas. UnTerpan
5 MHoecTBa 1 JIOTHKA
5.1 MHOXeCTBO, onepaluu HaJl MHOKecTBaMu. Jlmarpammel Ditnepa — Benna
52 Jloruka
6 BeposTHOCTB M CTaTHCTHKA
6.1 OnwucarenbHas CTaTUCTHKA
6.2 BeposTHOCTh
6.3 KomOunaTtopuka
7 Teomerpust
7.1 durypsl Ha IIOCKOCTH
7.2 [IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v TOBEPXHOCTH BPAIIICHUSI
7.5 KoopauHaTs! 1 BEKTOPBI




HOACHUTEJIBHASA 3AIINCKA

["'eomeTpus siBIsETCS OJHUM U3 0a30BBIX KYpPCOB HA YPOBHE CPEIHETO OOLIETO
oOpa3oBaHMs, TaKk KaK OO0ECIEeUYMBAaET BO3MOKHOCTb HW3YUYEHMsI TUCLUIUINH
€CTECTBEHHO-HAYYHOI HANPAaBJIEHHOCTH M MPEAMETOB T'yMaHUTapHOIO LHUKIIA.
[TockonbKy TOTHYECKOE MBILUICHHE, POPMHUPYEMOE TIPU U3YUYEHUN 00YUYAIOITIMUCS
MOHSATUHUHBIX OCHOB TE€OMETPUH, IPHU [0KAa3aTeIbCTBE TEOPEM U IOCTPOCHHUU
LENOYKH JIOTHYECKUX YTBEPKICHUN IIPU PELICHUU T'€OMETPUUYECKUX 3a/1a4, YMEHUE
BBIIBUIaTh W OIPOBEPraTb TIMIIOTE3bl HENOCPEACTBEHHO MWCIOJIB3YIOTCS IIPU
pEIIeHNH 3aj]a4 eCTECTBEHHO-HAYYHOTO LIMKJIA, B YACTHOCTU (PU3UUYECKUX 3a/1a4.

[lenp ocBOeHUs1 MporpaMmMbl y4eOHOro Kypca «l'eoMeTpus» Ha yriryOJI€HHOM
YPOBHE — pa3BUTHE UHIAUBUIYABHBIX CIIOCOOHOCTEN O0YyYAIOIIMXCA IPU U3YUEHHUH
reOMEeTpUH, KaK COCTaBJsIOUIe mnpeameTHol obmactu «Marematuka u
MH(pOpMaTHKa» yepe3 00ecreueHue BO3MOKHOCTH TPUOOPETEHUS U UCIIOJIb30BAHUS
0oJiee rIyOOKMX T€OMETPUUECKUX 3HAHUI U EHCTBUM, CIELU(PUIHBIX TEOMETPUH,
Y HEOOXOAUMBIX ISl YCIIEITHOTO MPO(PECCHOHATEHOTO 00pa30BaHus, CBA3aHHOIO C
HCIIOJIb30BAaHUEM MAaTEMATHUKH.

[TpuoputeTHBIMM 33laYaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
pacIIMPSIIOUIMMH U YCUJIMBAIOIIUMU KypC 0a30BOr0 ypOBHS, SIBISIFOTCS:

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

dopMUpOBaHUE TMPEACTABICHUS O TMPOCTPAHCTBEHHBIX (QUIYpax Kak o
BOXHEHIINX MAaTEMAaTHYECKUX MOJEINAX, MO3BOJISIIOIIMX ONUCHIBATH M HM3y4daTb
pa3HbIE SABJICHUS OKPYIKAIOIIET0 MUPA, 3HAHKUE IIOHATUWHOTO arapara o pa3aeiny
«CrepeomeTpus» yueOHOro Kypca FeOMETpHH;

dopMupoBaHHE  yMEHHUS ~ BIAJETh  OCHOBHBIMM  TOHATUSMHU O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMM CBOMCTBaMH, 3HaHHE TEOPEM,
GopMyn M yMeHHE MX NPHUMEHATb, YMEHUS JOKa3blBaTh TEOPEMbl M HAXOIUTh
HECTaHIapTHBIE CIIOCOOBI pEIICHUs 3a/1a4;

(dbopMHpOBaHE YMEHUS pacliO3HAaBaTh HA YEPTEkKaX, MOAEISIX U B pealbHOM
MUpE MHOIOTPaHHUKHA M TeJa BpallEHUs, KOHCTPYHUPOBATh TI'€OMETPUYECKUE
MOJIETIN;

¢bopMHpOBaHHE MOHMMAaHHUS BO3MOXKHOCTH aKCHOMAaTHYE€CKOTO MOCTPOCHHUS
MaTeMaTHYECKUX TEOpHuil, (OPMUPOBAHHME MOHUMAHHUS POJU AKCUOMATHKU MpU
IIPOBEJICHUN PACCYKICHUN;

dbopMHpoBaHUE yMEHUsS BIAJETh METOJIAMU JOKA3aTelIbCTB M aJTOPUTMOB
pelIeHus], YMEHHs UX IPUMEHSTh, IPOBOANTH JI0KA3aTENbHBIE PACCYKIEHUS B X0
pEelIeHUs] CTEPEOMETPUYECKHUX 3aJad M 3aJad C MPAKTHYECKHM COJEPKAHHEM,



GopMupoBaHHe TpPEACTaBICHUS O HEOOXOAMMOCTH  JOKa3aTeNbCTB  IMpH
000CHOBaHUU MAaTEMAaTUYECKUX YTBEPKICHUN U POJIM AKCUOMATUKU B MPOBECHUHU
JEAYKTUBHBIX PacCyKICHUM;

pa3BUTHE U COBEPILICHCTBOBAHME HHTEIJICKTYalbHBIX W  TBOPYECKHUX
CIIOCOOHOCTEN 00yYaronuxcsi, M03HABATENLHON aKTUBHOCTH, MUCCIEI0BATEIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHUS, UHTEPECa K U3YUCHUIO TEOMETPHUH;

dbopmupoBanre (HyHKIIMOHATBHOM TPaMOTHOCTH, PEJICBAHTHOM T'€OMETPUU:
YMEHUS pacro3HaBaTh MPOSBICHUS TE€OMETPUUYECKUX IMOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX KM3HEHHBIX CUTYyallUsX U MPHU U3YUYEHUU APYTHX
y4eOHBIX  MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEH,
MOJICTTUPOBAHUSl PEATbHBIX CHUTyalldii, HCCIIEOBAaHUS TOCTPOCHHBIX MOJIEIIEH,
WHTEPIPETAINH MTOTYYECHHBIX PE3YIHTATOB.

OCHOBHBIMH COJICP)KATEIBHBIMH JIUHUSAMU y49eOHOTO Kypca «l'eomeTpus» B
1011 «xnaccax sBusitoTcsi:  «lIpsiMble W MIIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus», «BekTtoppl ©  KOOpAWMHATHI B
MIPOCTPAHCTBE», «/[BIIKEHNUS B MPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHSATUSIMUY, PEJIEBAHTHBIMU T€OMETPUU Ha YriIyOa€HHOM ypoBHE 00Oy4deHus B 10—
11 xmaccax, OTHOCUTCSI KO BCEM COJIepKaTeJIbHBIM JIMHUAM Yy4eOHOTO Kypca, a
dbopMHUpOBaHHE JIOTHUECKUX yMEHHUH  pacmpeiensercs He  TOJbKO  T0
coJiepKaTeNIbHBIM JIMHUSM, HO U 10 TojiaM oOydeHus. Conepxanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yJibTaTaM OCBOoeHUsI DeaepanibHON padoueit
MPOTpaMMBbl, pacnpeneN€HHBIM TI0 ToJaM OOYYEHHsS, CTPYKTYPHUPOBAHO TaKHUM
o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHITUIIUATILHBIM BOIIPOCAM 00yYaromuecs
oOpamaiuch HEOJHOKpPATHO. ITO TO3BOJSET OpPraHW30BaTh  OBJIAJICHUE
TCOMETPUYCCKUMH TIOHATHSIMHU U HaBBIKAMH TIOCIIEAOBATEIIBHO 1 MTOCTYMATEIBHO, C
COOIOICHNEM TMPUHITUIIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHMSI BKIIFOYATh B OOIIYIO
CUCTEMY T'€OMETPHUYECKUX MPEICTaBICHUN OOYYarOMIMXCs, PACIIUPSS U YTITyOJsis
e€, 00pasys NPOYHbIE MHOKECTBEHHbBIE CBSI3H.

[Tepexon Kk M3y4eHHUIO T€OMETPUHN Ha YTiyOIEHHOM YPOBHE MO3BOJISIET:

co3gath  ycioBus qns  auddepeHnmanvii  oOy4eHHs,  TOCTPOCHHS
WHANBUAYATbHBIX 00pa30BaTENbHBIX MPOTPAaMM, OOECIEeYUTh YIIIyOJIEHHOE
M3y4YeHUE TEOMETPUH KaK COCTaBIIAIONICH yueOHOro npeameTa «MaremaTukay,

MOATOTOBUTH OOYYAIOIMIMXCA K TPOJOJDKEHUIO H3YyUYCHUS MATEMAaTHKU C
yu€ToM BbBIOOpa Oymymiei mpodeccun, obOecrieuynBas MPEEMCTBEHHOCTh MEXKIY
0o01muM u npodeccuoHaIbHbEIM 00pa30BaHUEM.

Ha wu3ydenue ydebHoro kypca «l['eomeTpusi» Ha yTIIyOJIEHHOM YypOBHE
otBoauTcs 204 yaca: B 10 kiacce — 102 vaca (3 yaca B Heznento), B 11 kimacce — 102
yaca (3 yaca B HEZIeJNI0).



COILEPKXAHUE OBYYEHMUSA
10 KJTACC

IIpsiMmble M MJIOCKOCTH B NPOCTPAHCTBE

OcHOBHbIE TIOHATHUA  cTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCTb,
npoctpancTBO. [loHsTHE 00 aKCHOMAaTHYECKOM TOCTPOEHUH CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3auMHOe pacnonokeHue npsMbIX B IIPOCTPAHCTBE: IIE€peceKarolmecs,
napajuleJbHble W CKpeluuBarouecss npsaMble. [Ipu3Haku CxpemmBaromumxcs
npsAMbIX. [lapaninenbHOCTh MPSAMBIX U INIOCKOCTEW B POCTPAHCTBE: MTapajuIeiIbHbIE
IPsIMBIE B IPOCTPAHCTBE, NAPAJUIEIIBHOCTD TPEX MPSAMBIX, APAUIEIBHOCTD IPSIMOI
U 1iockocTd. [lapannenbHoe M IEHTpaJbHOE NPOEKTUPOBAHUE, H300pakKeHHE
¢uryp. OcCHOBHbIE CBONCTBa MapajlIENbHOIO NPOEKTUpOBaHuUs. I300pakeHue
Guryp B nmapajuieqbHOM MPOEKIUU. YTJbl C COHANPABIEHHBIMA CTOPOHAMH, YIOJl
MEKly NPSAMBIMH B MPOCTpaHCTBE. [lapamienbHOCTh IIOCKOCTEN: MapajieibHbIE
IJIOCKOCTH, CBONCTBA IapajuIesIbHBIX IIJIOCKOCTEH. [Ipocrenmme
OPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTH: TETpa’Ap, HNapajlesenunesn,
MMOCTPOCHUE CCUCHUU.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPIEHANKYJISIPHBIE MIPSMBIE B
IIPOCTPAHCTBE, NPSMBIE NApPAJUICIbHBIE M TEPNEHAUKYISPHBIE K IUIOCKOCTH,
MPU3HAK NEPNEHAUKYJSPHOCTA NPSIMOM M IUIOCKOCTH, TeOpemMa O MpsSAMOU
NIEPIEHINKYJIAPHOU IIJIOCKOCTH. OpTtoronajibHoe IIPOEKTUPOBAHHUE.
IleprieHIMKyISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IIJIOCKOCTH, PACCTOSIHUE
OT MPSAMOM J10 TNTIOCKOCTH, MPOEKIUs (PUTyphI Ha MIIOCKOCTh. [leprneHuKyIsipHOCTh
IJIOCKOCTEN: MPU3HAK MEPHEHAUKYISAPHOCTH ABYX IUIOCKOCTEW. TeopemMa o Tpéx
NEPIEHANKYIISIPAX.

VYriael B NPOCTPAHCTBE: Yrod MEXAY INMPSAMOM MU INIOCKOCTBIO, IBYTPaHHBIN
yIOJI, JIMHEWHBIM yTOJI ABYIPAHHOIO yriia. TpEXTpaHHbIl U MHOTOI'PaHHBIE YTJIbIL.
CBolicTBa IUTIOCKHX YIJI0B MHOIOTpaHHOTO yria. CBOMCTBA INIOCKUX U ABYTPAHHBIX
YIJIOB TPEXTPAHHOTO yria. TeopemMbl KOCHHYCOB U CUHYCOB JUISl TPEXTPAHHOTO YIJIA.

MHOrorpaHHuKu

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. lIpusma: n-yrosbHas
npu3Ma, npsmasi ¥ HaKJIOHHAasi IPU3Mbl, OOKOBasl U MOJHAsI TTOBEPXHOCTh MPU3MBI.
[Tapautenenurnen, MpsMOYTOJIbHBIN MAPAILICIICIUIIE U €0 CBOMCTBA. Kparuaitimue
MyTH Ha TMOBEPXHOCTHM MHoOrorpaHHuka. Teopema Oinepa. IIpocTpaHcTBeHHas
teopema [ludaropa. [lupamuaa: n-yronpHas nupamMuia, IpaBUIbHAS U yCEUEHHAS
nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHEd MPaBUIBLHON MUPaMUIbL.
[IpaBuiibHBIE MHOTOTPAaHHUKH: MpaBWJIbHASA NpPHU3Ma W IPaBUJIbHAS NHUPAMUJA,



MpaBUJIbHAS TPEYTOIbHAS MUPAMUIA U PABWIIBHBIN TeTpalap, ky0. [Ipeacrasnenue
O IIPaBWJIBHBIX MHOTOTPAHHUKAX: OKTadAp, NOJCKAdIP U UKOCASIP.

BrlunciieHre SJIE€MEHTOB MHOTOTPAHHUKOB: péEOpa, AuaroHaliud, YIJIbL.
[Inomans OOKOBOW MOBEPXHOCTH W IOJHOM MOBEPXHOCTH MNPSIMOW IPU3MBI,
TJI0Ia]Ib OCHOBAHUM, TeOpeMa 0 O0KOBOI IMOBEPXHOCTH MPSMOM Tpu3Mbl. [11o1mans
OOKOBOM IMOBEPXHOCTH M TIOBEPXHOCTH IPABWJIBHOM MHUpaMUIbI, Teopema o
IUIOIIAIN YCEUEHHOU MTUPAMU/IBI.

CumMmeTpuss B MOPOCTPAHCTBE. DJIEMEHTHl CHUMMETPUU  MPABUIIBHBIX
MHOTOTpaHHUKOB. CHUMMETpHsi B TMPABUIBHOM MHOTOTPAHHHMKE: CUMMETpHUS
napajjiejenunesa, CUMMETPUS MPaBWIbHBIX MPU3M, CHUMMETPUS MPABUIBHOU
MAPaAMUJIBI.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHSA: BEKTOp B MPOCTPAHCTBE, HYJIEBOHM BEKTOp, JJIMHA HEHYJEBOIO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHAMPABJICHHBIE W MPOTUBOIIOJIOKHO
HalpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [[eHCTBUS ¢ BEKTOpaMU: CI0KEHUE
Y BBIUUTAHUE BEKTOPOB, CyMMa HECKOJBKMX BEKTOPOB, YMHOXKEHHE BEKTOpa Ha
yucio. CBOWCTBA CIOKEHUSI BEKTOPOB. CBOMCTBA YMHOXEHHUSI BEKTOpPA HA YUCIIO.
[TonsiTie KOMIUIaHApHBIE BEKTOPHI. [IpHM3HAK KOMILJIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapawienenunena. Teopema O pa3lIoKEHWH BEKTOpa IO TpPEM
HEKOMIUTAaHapHBIM  BekTopam. IIpsiMoyrosibHass  cucremMa  KOOpJMHAT B
npoctpadcTBe. Koopaunatel BekTopa. CBsA3b MEXKIYy KOOpAMHATaAMU BEKTOpa U
KOOpAMHATAaMH TOYEK. YToJ Mexay Bekropamu. CKalspHOE MPOU3BEIICHHE
BEKTOPOB.

11 KITACC

Tena BpaleHus

[TonsiTvsi: IWIMHApPUYECKAss TOBEPXHOCTh, KOHHMYECKas TOBEPXHOCTH,
chepuueckas TOBEPXHOCTh, OOpa3yomue TMoBepxHocTeld. Tema BpaleHUs:
LHWJIMHIIP, KOHYC, YCeUEHHBIN KOHYC, cdepa, map. BzanMmHoe pacrosoxeHue chepsl
U TUIOCKOCTH, KacaTellbHasl IJIOCKOCTh K cdepe. M300paxkeHue Ten BpallleHus: Ha
iockocTH. Pa3BépTka uunuHapa u konyca. CuMMmeTpus cepsl U mapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NpSIMOYTOJLHOTO Tapajuienenunena v ciaefactBus u3 He€. OObEM mnpsmoil u
HAKJIOHHOM TPU3MBI, IMIMHIPA, MUPaMHUIbl U KoHyca. O0BbEM mapa M I1apoBOro
CerMEHTA.

KoMOuHnanuyu Ten BpaiieHuss U MHoOrorpaHHukoB. [Ipu3sma, BmmcaHHas B
IWIMHIpP, OMWCaHHAs OKojo IpumHApa. llepecedenne cdepsl u mapa ¢
mwiockocThio. Kacanue mapa u cdepsl miockocTsio. [loHsITHE MHOTOrpaHHMKA,



OMHCAaHHOTO OKOJIO cdepbl, cheppl, BOUCAHHOW B MHOTOTPAHHUK WU TEJO
BpalICHUSI.

[Tnomans MOBEPXHOCTH IWIMHAPA, KOHYyCa, TUIOMAab chepbl U e€ yacTei.
[Tonobue B mnpoctpanHcTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MOBEPXHOCTEN
nono6Heix Quryp. IlpeoOpazoBanne mnogoOusi, romoTeTusi. Pemienue 3amay Ha
IJIOCKOCTH € UCIIOJIb30BAaHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJ BPALICHUA: CEYEHUS TUINHIpPA
(mapajuienbHO W MEPHEHAUKYJSIPHO OCHU), CEYEHUs KOHyca (mapajuielibHbIe
OCHOBAHHUIO U MIPOXOSIIME Yepe3 BEPIINHY), CEUEHUS IIapa, METObI TOCTPOCHUS
CEUYEHUI: METOJ| CIIEIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHUS, METOJ MEPEHOCA
CEKYILEH IIOCKOCTH.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bexkropsl B mpoctpancTBe. Onepanuu HaJl BEKTOpaMH. BEKTOpHOE YMHOKEHUE
BEKTOpoB. (CBOHCTBAa BEKTOPHOTO yMHOXeHUA. I[IpsMoyrosibHas cucremMa
KOOpAWHAT B mpocTtpaHcTBe. KoopaumHaTel BekTopa. PasiioxkeHue BeKTOpa MO
6a3ucy. KoopauHaTHO-BEKTOPHBIM METO]T IIPU PEIICHUU TEOMETPUUECKUX 3a/1au.

JIBUKeHUs1 B IPOCTPAHCTBE

JBrxenust mpoctpanctBa. OtoOpakeHus. [[BH>kKeHUsT W paBEHCTBO (uryp.
OO6mue cBoiicTBa JBM)KCHUH. BuIbl JBWXXEHUN: TIapauIeNIbHBIM IEpPEHOC,
LIEHTpaJIbHAasl CUMMETPHs, 3€pKajbHas CHUMMETpPUS, MOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.



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

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpaxxaanckoe BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00yYAFOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUMCKOTO 0OIIECTBA, MPEJCTABICHUE O MATEMATUYECKHUX
OCHOBaX (DYHKIITMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUH, TMPOICAYP
TpaXIAaHCKOTO  oOmectBa  (BBIOOPBI,  OMPOCBI W JApPYyroe), yMEHHue
B3aUMOJICHCTBOBaTh C COLMAJIbHBIMU HWHCTUTYTaMH B COOTBETCTBHH C HX
GYyHKUUSIMHA U Ha3HAYCHHUEM;

2) naTpuoTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TpakAaHCKOW WMJEHTUYHOCTH, YBAXKEHUS K
MPOIIOMY U HACTOSIIEMY POCCHUHCKOM MaTE€MAaTHUKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTUKEHUSAM POCCUHUCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKOUN IIKOJIBI,
UCIIOJIb30BAHUE JTUX JOCTIDKCHHM B JAPYrMX HayKax, TEXHOJOTHUAX, cdepax
SKOHOMUKHY;

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Haponaa, chopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSA, STUYECKOTO IMOBEJICHHS, CBSI3aHHOIO C MPAKTUYECKUM
MIPUMEHEHUEM JOCTHXKEHUN HAYKU U JEATeTbHOCThIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIa/ia B IOCTPOCHHUE YCTOWUMBOTO OYIyIIETo;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKIIOYAash 3CTETUKY MaTEMAaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, pEUICHUH, pacCy>KI€HU, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acleKTaM pa3jInyHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BOCIUTAHME:

chOpPMHUPOBAHHOCTh yYMEHHUS TPUMEHSATh MaTeMaTUYeCKHe 3HAHUS B
MHTEpEecax 3JI0pOBOro 1 0€30MmacHOro 00pasza KU3HU, OTBETCTBEHHOE OTHOIIECHHUE K
CBOEMY 3I0pOBBIO (3I0pPOBOE IHUTAHHE, COATAHCUPOBAHHBIM PEXUM 3aHATHH U
OTIIbIXa, peryisipHas (u3uvecKas aKTUBHOCTH), (PU3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHITUSX CIIOPTUBHO-03/I0POBUTEIHHOM €SI TEILHOCTHIO;

6) TpyaoBO€ BoCIIUTAHUE:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYAOJIIO0Us, HWHTEpeC K
pasnmuyHbiM  chepaM  MPOPECCHOHAIBHONW  JCATENBHOCTH, CBA3AaHHBIM  C
MaTeMaTUKOW W e€ TPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBINA BBHIOOD
Oynymeir mpodeccur U pearn30BbIBATH COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,
FOTOBHOCTh U CIIOCOOHOCTh K  MaTeMaTUuyeckoMy  OOpa3oBaHUIO W



caM0O0Opa30BaHUIO HA TMPOTSDKCHWH BCEW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUHU MPAKTUUECKUX 3aJ]1a4 MaTeMaTHYECKON HaIPaBJICHHOCTH;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHUE:

c(OPMHPOBAHHOCTh  DKOJIOTHUECKOW KYJIbTYphl, TOHUMAHUE BIIHSHUS
COITMAJIbHO-DKOHOMHUYECKHUX IPOIIECCOB Ha COCTOSHUE MPUPOJHON M COIMAIbHOM
Cpelnbl, 0CO3HAHUE TIO0ATHHOTO XapaKTepa KOJIOTHUESCKUX MPOOIeM, OpUEHTAITUS
Ha TMPUMEHEHUE MaTEeMAaTHYEeCKUX 3HAHUW JUIsl pelleHHus 3ajad B o0JacTu
OKpYy’Karolllel cpenpl, IUIAHUPOBAHHE IIOCTYNKOB M OIICHKH HX BO3MOXKHBIX
MOCJICACTBUMN JIJIs1 OKPY KalOIel Cpeibl;

8) HeHHOCTH HAYYHOI'0 IO3HAHUSA:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIIECTBEHHON MPAKTHKH, TOHUMaHNE MaTEMaTHICCKOM
HayKH Kak cephl 4eITOBEUSCKON AeATEIbHOCTH, ATAIIOB €€ Pa3BUTHS U 3HAUUMOCTH
JUIS Pa3BUTHS LIMBUJIM3ALIMM, OBJIAJICHUE SI3bIKOM MAaTEMATUKU M MAaTE€MaTHUYECKOU
KYJIbTYpOH KaK CpEJCTBOM MO3HAHUS MUPA, TOTOBHOCThH OCYIIECTBIISITH MPOCKTHYIO
1 HUCCIIEIOBATENIbCKYIO JIEATEIbHOCTh MHANBUIYAIBHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJ/IbTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIC YUeOHbIe JeCTBHUS

ba3oBble 1ornyeckue aAeicTBu:

BBISIBISAITH M XapaKTEPU30BaTh CYILIECTBEHHBIE INPU3HAKA MATEMATUYECKUX
OOBEKTOB, TIOHSATUM, OTHOIICHUH MEXKIYy MOHATUAMH, (POPMYIHUPOBATH
OTIpe/IeJICHUS TIOHATUM, YCTaHABIMBATh CYIIECTBEHHBIA MPU3HAK KJIaCcCU(UKAIIUU,
OCHOBaHMUS /171 000OIICHHS 1 CPABHEHH S, KPUTEPUHU MTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (QopMyIupoBaTh HW  TPEOOPa3OBBIBATH  CYXKIACHUS:
YTBEPAUTEIBHBIE U OTPHUIIATENIbHBIC, CAMHUYHbBIC, YACTHBIE U OOIIHE, YCIOBHbIC;

BBISIBJIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U IPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOMIONCHUSX W YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEU U IPOTUBOPEY U,

JleJIaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHAYKTUBHBIX YMO3AKIIOUEHN, YMO3aKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEIIBHO JIOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHUIN
(TIpsiMbIE U OT TPOTUBHOTO), BBICTPAUBATh APTyYMEHTAIIUIO, IPUBOJAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOCOO pemieHnus Yy4eOHOW 3amaud  (CpaBHHUBATh HECKOJIBKO
BAapUAHTOB PEIICHUs], BRLIOMPATh HaOOJIee MOAXOAAIINNA ¢ YIETOM CaMOCTOSITEILHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3zoBble ucciegoBare/bCKkue 1eUCTBUS:



WCITOJIP30BaTh BOIMPOCHI KaK HCCIEAOBATEILCKUI WHCTPYMEHT TO3HAHUA,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCHUPYIOIIME  MPOTHUBOpEUYUE,  MpoOiieMy,
yCTaHaBJIMBaTh MCKOMOE U JaHHOe, (OPMHUPOBATH TUIIOTE3Y, APryMEHTHUPOBATH
CBOIO MO3ULIUI0, MHEHHUE;

MIPOBOJIUTH CAMOCTOSITENIbHO CIJIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEIOBAHHE
[0 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKOro 00beKTa, SIBJICHHUS, Ipolecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEXIY 00bEKTaMu, SIBJICHUSIMU, TIPOIIECCAMU;

CaMOCTOATEILHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaM
NPOBEIEHHOTO  HAOJIOJIEHUs, HUCCIIEIOBAaHUS, OILIEHUBaTh  JOCTOBEPHOCTH
MOJIyYeHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IIIECHMIA;

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIPOIECcCa, a TakKe BBIABUTATH
MIPEAMOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmanueii:

BBISIBIIATH Je(UIUTHI UHPOPMALIMU, TAHHBIX, HEOOXOAUMBIX JJIsI OTBETa Ha
BOIIPOC U JJI PEIICHUS 3a]1auH;

BBIOMpATh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJIM3UPOBATb,
CHUCTEMaTHU3UPOBATh U HHTEPIIPETUPOBATH MH(POPMAITHIO PA3TUIHBIX BUIAOB U (HOPM
MIPEICTABIICHUS;

CTPYKTYpPUPOBaTh MH(POPMALIUIO, MPEJCTABIATh €€ B pa3IUuHbIX (PopMmax,
WUTIOCTPUPOBATH TpadUUuecKy;

OIICHUBATh HaAEKHOCTD uHbOpMaIuu 1o CaMOCTOSITENTEHO
c(hOpMyYITUPOBAHHBIM KPUTCPHUSIM.

KoMMyHHUKATHBHBIE YHUBEPCAJIbHbIE YUeOHbI€e JeiicTBHS

Oo01enue:

BOCIIPUHUMATh U (GOPMYJIMPOBATH CYKJACHUS B COOTBETCTBUU C YCIIOBUSIMU U
IEJISIMH OOIICHUS, SICHO, TOUHO, TPAMOTHO BBIPAKATh CBOIO TOUKY 3PEHHS B YCTHBIX
U TNHUCbMEHHBIX TEKCTaxX, JaBaTh TOSICHEHUS II0 XOJy PEeIICHUs 3aJlauH,
KOMMEHTHUPOBATh MOJYYCHHBIN pe3yIbTarT;

B X0Ji€ 0OCYXJICHUSI 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIa€MOW TEMBHI,
nmpoOJieMbl, pelraeMoi 3ajayu, BBICKA3bIBATh WJICU, HAIICJICHHbIE Ha TOUCK
pEIIICHUs, COMOCTABIATh CBOM CYXICHHUS C CYXICHUAMH JPYyTMX YYaCTHHUKOB
nuanora, oOHapy>KUBaTh Pa3jIM4Me M CXOJCTBO TMO3UIIUNA, B KOPPEKTHOU (opme
dbopMyIIMpOBaThH pa3HOTIIACHS], CBOM BO3PAKEHUS;

MPEACTABIATh PE3YJbTAThl PEUICHUS 3a/aud, YKCIEPUMEHTA, UCCIICIOBAHMS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS € Y4&€TOM 3aaad
MIPE3EHTAIUU U OCOOEHHOCTEH ayTUTOPHH.

PeryasiTuBHbIe YHHBEpPCcAJIbHbIE Y4eOHbIE eiiCTBUSA
Camoopranmuzanus:



COCTaBJISITH IIJIAH, AJITOPUTM PEIICHUS 3a/1aui, BRIOUPATh CIIOCOO PEIIeHUS C
y4E€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN ¢ Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOIHOHAIbHBIH HHTE/IEKT:

BIAJCTh HABBIKAMH  IIO3HABATEILHON  pedeKkcuu KaKk  OCO3HAHUS
COBEPILIAEMbIX JCHCTBUN M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAJIETh
croco0aMy CaMOTIPOBEPKH, CaMOKOHTPOJISI Tpollecca M pe3yibTaTa pelieHUs
MaTeMaTUYECKON 3aJa4H;

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

OIICHWBATh COOTBETCTBHE PE3yJIbTaTa IEIH M YCIOBUSAM, OOBSICHITH TPUYUHBI
JOCTIOKCHUS WUITH HEIOCTHKCHHS PE3yJIbTaTOB JIEATCILHOCTH, HAXOAUTh OIIHUOKY,
JlaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHasl 1eATEJIbHOCTD:

MOHMUMATh M KCIOJL30BaTh MPEUMYINECTBA KOMAaHAHOW W WHANBHUIYJIBHON
paboThl TpHU pEIICHWH YYEOHBIX 3a7a4, MPUHUMATH IIeJb COBMECTHOM
NEATEIBPHOCTH, TJIAHUPOBATh OPTAHMU3AIMI0 COBMECTHOM DPAOOTHI, pacmpeneisTh
BU/JIBI pabOT, I0TOBApUBATHCS, 00CYKIATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTH
MHEHUS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B TpyNMOBBIX ¢opmax padoThl (00CykeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BHITTOJHSITH CBOIO YACTh pa0OThI U KOOPJAMHUPOBATH
CBOM JICUCTBUS C IPYTUMH YJICHAMU KOMaH/IbI, OIEHUBATh KA4€CTBO CBOETO BKJIaa
B OOmUHA TPOAYKT TO KpUTEpHUsM, CHOPMYIUPOBAHHBIM  YYaCTHHUKAMU
B3aUMOJICHCTBHA.

HPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca o0yyaromuiicst HAy4YUTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSITUSMH CTEPECOMETPUM TIPU
pELIEeHNUH 337a4 ¥ IPOBEACHUU MaTeMaTHYECKUX PACCyKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJaccU(PUIIMPOBATh B3aMMHOE PACIIOJIOKEHHUE MPSMBIX B MPOCTPAHCTRE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMNEPUPOBATH TOHSATUSMHU, CBS3aHHBIMH C yIJlaMHd B
MPOCTPAHCTBE: MEXKAY MPSMBIMH B TPOCTPAHCTBE, MEXIYy MNPSIMOM U
MJIOCKOCTBIO;

e CBOOOJHO ONIEPUPOBATH MOHATHUSIMH, CBSI3aHHBIMU C MHOTOTPAaHHUKAMU;



e CBOOOJHO pAacmo3HaBaThb OCHOBHBIE BHJbl MHOTOIPAaHHUKOB (IpHU3Ma,
nupamuza, NpsSMOYToJIbHBINA Mapaienenunea, Kyo);

e KIacCUPUIMPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJTaCCU(UKAIIAH;

e CBOOOJHO OINEPUPOBATH TMOHATHUSIMHU, CBSI3aHHBIMU C  CEYCHHEM
MHOTOI'PaHHUKOB TIOCKOCTHIO;

e BBINOJHATH napajiesibHOe, LEHTPAIbHOE u OpPTOTOHAIBHOE
POEKTUPOBaHKE PUTYP HA TUIOCKOCTb, BHIMOIHITH H300pakeHus Guryp Ha
IUIOCKOCTH;

e CTPOUTH CEUYECHHUS]I MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBIMOIHATH
(BBIHOCHBIE) TIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOIIAAM MOBEPXHOCTEH  MHOTOTPAHHUKOB  (IIpU3Ma,
MUpaMK/ia), FTCOMETPUUYECKUX TEJl C TPUMEHEHHEM (HOpMYII,

e CBOOOJHO OMEPUPOBATH MOHATUSIMHU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP,
OCb U IJIOCKOCTh CHMMETPHH, LIEHTP, OCh U IIIOCKOCTh CAMMETPUU (DUTYPBI;

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH JIEUCTBHS HAJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUA U
HAXO0XJIEHUE T€OMETPUYECKUX BEJTMYHH, TPUMEHSS] N3BECTHBIE METOIbI IIPU
pelIeHU MaTEeMaTUYECKUX 3a/1ad MOBBIIIEHHOTO W BBICOKOTO YpPOBHS
CJI0KHOCTH;

e IPUMEHATH IMPOCTEUIINE IPOTrPaMMHBIE CpPEACTBA M  JIJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e U3BJIEKATh, MpPEOOpPa3OBBIBATH W HWHTEPIPETHPOBATH HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeJCTaBICHHYIO Ha
YEepTeKax U pUCYHKAX;

e IMPUMEHATH MOJYYCHHbIE 3HAHMA HAa MPAKTUKE: CpaBHUBATh MU
aHaJIM3UPOBaTh peajbHbIE CUTYyallMd, NPUMEHATh U3YUYECHHbIC MOHATUS B
npolecce IOMCKAa pELIeHUs MaTeMaTU4ecKu  CPOopMyJTUPOBAHHOM
npoOJeMbl, MOJAEIMPOBATh pPEANbHbIE CHUTyallUd Ha SI3bIKE TE€OMETPHH,
UCCJIEI0OBATh MOCTPOEHHBIE MOJEIN C HCIOJIb30BAHUEM TI'€OMETPUUYECKUX
NOHATUNA M TEOpeM, ammapara anreOpbl, pellaTh MpPaKTUYECKUe 3a/1ayi,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEIUYMH;

e HMETh NPEJCTaBJICHUS 00 OCHOBHBIX 3Tamax Pa3BUTHS T'€OMETPUU Kak
COCTaBHOM 4acTu (PyH1aMeHTa pa3BUTHUS TEXHOJIOTHH.

K xoniry 11 kiacca oOydaromuiicss HAy4uTCs:



CBOOOJTHO OMEPUPOBATH TMOHSATHUSMH, CBSI3aHHBIMU C IMUIMHIPUYIECKOM,
KOHUYECKOM U chepruyeckor MOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTyYEHUS;

OTEepUPOBATh MOHATUAMHU, CBSI3aHHBIMH C TEJIAMH BpALCHUS: IIMJIHMHIPOM,
KOHYCOM, c(hepoii u mapom;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAp, KOHYC, cdepa u map) u
OOBSICHATH CIIOCOOBI MOYYESHUS TEJ BPAICHHUS,

KJIaCCU(DUIMPOBATH B3aMMHOE PACTIONOKEHHE C(HEPHI U TNIOCKOCTH;
BBIYHCIIATh BEJIMYUHBI AJIEMEHTOB MHOTOTPAaHHUKOB WM TEJI BpallcHUS,
O0OBEMBI U TIIOMIAM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpalllCHHUS,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (popMyT;

CBOOOJHO OIEPUPOBATH MOHATHIMH, CBS3aHHBIMH C KOMOWHAIMSAMHU TEI
BpaIeHUs ¥ MHOTOTPAHHUKOB: MHOTOTPAaHHHWK, BIHCAHHBIA B cepy u
ONMMCAHHBIA OKOJO c(epbl, chepa, BOUCAHHAS B MHOTOTPAHHUK HIIUA TEJIO
BpAIllCHNUS;

BBIYHCIIATh COOTHOIICHHSI MEXAY IUIOMIAIIMHU TOBEPXHOCTEN U 00bEMaMu
ITOTO0OHBIX TEN;

n300paxatb u3ydaemble (UTYphI, BBIMOJHATH (BBIHOCHBIE) TIJIOCKUE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHUS TEJl BPAIICHUS;

U3BJICKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATh HHGPOPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (HUTypax, TMPEeACTaBICHHYIO Ha
YepTeKax U PUCYHKAX;

CBOOOTHO ONIEPUPOBATH MOHITHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHATH OTICPAIIMA HAJ] BEKTOPAMHU;

3a]1aBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT;
peraTh reOMETPUYECKHE 3a/1a91 Ha BHIYUCIICHUE YTIIOB MEXKTY MIPSIMBIMU U
MJIOCKOCTSIMH, BBIUUCIIEHUE PACCTOSIHUM OT TOYKH J0 IIOCKOCTH, B I[EJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PEIICHHH;
CBOOOJTHO ONEPHPOBATH TOHATHSAMH, CBS3aHHBIMA C JIBIDKCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA IBUKEHUN;

BBITIOJIHATh HM300paXE€HUS MHOTOTPAHHUKOB W TeJl BpalcHUS IpH
MMapajuIEIbHOM  MEPEHOCE, LEHTPAIBHOW CUMMETPUM, 3€pPKaJIbHOMN
CUMMETPHH, TIPH TTIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus MOA00HS;
CTPOUTH CEUEHUS MHOTOTPAHHUKOB W TEJ BPAIICHUS: CEUEHUS IMJIMHIPA
(mapaJuienbHO U NEPHEHIUKYIISIPHO OCH), CEUYEHHUSI KOHYca (MapaijieIbHbIe
OCHOBAHMIO ¥ MPOXOJSIIUE YepEe3 BEPIINHY ), CEUEHUS Iapa;
UCIIOJIb30BaTh METOJbl MOCTPOEHUSI CEUYECHM: METOJA CJEJ0B, METO]l
BHYTPEHHETO MPOEKTUPOBAHUS, METO/ IEPEHOCA CEKYIIEN MIIOCKOCTH;



JI0Ka3bIBaTh TEOMETPUUECKHE YTBEPIKICHHS,

NPUMEHATh TEOMETPUYECKHE (PAaKThI ISl PEUICHUS] CTEPEOMETPUICCKHIX
3a/a4, TPEANOoaraloIuX HECKOJBKO IIaroB PEIICHUs, €CIH YCIOBHS
NPUMEHEHUS 33JIaHbl B IBHOW M HEIBHOU (hopMe;

pemath 3agadd Ha JIOKa3aTelbCTBO MAaTEMATHUECKUX OTHOIICHWHA |
HaXO0XJICHUE TeOMETPUICCKUX BEITUYNH;

MPUMEHSATh MPOTPAMMHEIE CPEACTBA U AJICKTPOHHO-KOMMYHUKAITMOHHBIC
CUCTEMBI MPHU PEIICHUH CTEPEOMETPUUICCKUX 3a]1aY;

PUMEHSATD TIOJTyUYCHHBIC 3HAHMS Ha TPAKTHKE: CPAaBHUBATH, aHATU3UPOBATH
U OILICHWBAaTh pEalbHbIC CHUTYallMd, MPUMEHSATh HW3yYCHHBIC MOHSITHS,
TEOPEMBI, CBOWCTBA B TMPOIECCE TOWUCKA pEIICHUS MaTeMaTHYECKU
chOpMYTUPOBAHHONW TPOOJIEMBI, MOJICIUPOBATh PEAbHBIC CUTyallud Ha
SI3BIKE TEOMETPUH, UCCIICIOBAThH MMOCTPOCHHBIE MOJICIIH C UCITOJI30BAaHUEM
r€OMETPUYECKUX TMOHSATUH U TeopeM, arrmaparta aireOpbl, peniaTh
MPaKTUYECKUE 3aJlay, CBSI3AHHBIE C HAXOXKJICHHEM T'€OMETPUUYECKUX
BCJIMYH;

UMETh TIPEACTaBICHUS 00 OCHOBHBIX JTallax pPa3BHTHS TEOMETPHUH Kak
COCTaBHOM 4yacTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KUIIACC
KosnunuyectBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3aesioB H TeM (uudposbie)
n/n NporpaMmbl Bcero Koutpoaeupie | Ipaktuieckue o0pa3oBaTe/bHbIC
padoThbI padoTbI pecypest
1 BBenenue B ctepeomMeTputo 23 1
) B3aumHoe pacrnonoxxeHue npsmbIx B 6 |
MIPOCTPAHCTBE
3 [TapanneabHOCTh NPSAMBIX U INIOCKOCTEN B g
MIPOCTPAHCTBE
4 HepneHz(mfynﬂpHOCTb MPSIMBIX U )5
IJIOCKOCTEN B IPOCTPAHCTBE
Yrisl ¥ paccTOsHUS 16 1
MHororpanHuKu 7 1
BexkTopsl B IpocTpaHCTBE 12
g HOBTO})GHI/IG, 000011IeHNEe U CUCTEMATHU3aI 1S 5 )
3HAHUHI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KITACC

KoanuecTBo 1yacoB DJIeKTPOHHbIE
No 1/t HaumeHoBaHue pa3aesioB H TeM Korrponsmsie | Tparmueckie (uudposrbie)
NMPOrpamMMbI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI pecypest
1 AHanuTHyecKas reoMeTpus 15 1
) [ToBTOpEHHE, o606meHI/ie u 15 |
CUCTEeMAaTH3alMsl 3HAHHUH
3 O0bEéM MHOTOTpaHHHUKA 17 1
4 Tena BpareHus 24 1
5 [Tnomany moBepXHOCTH U O0BEMBI 9 1
KPYTJIBIX TEJ
6 JIBmxeHust 5 1
7 [ToBTOpeHue, o6061ueH1/£e u 17 )
cucTeMaTtu3anus 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 8 0




MMPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOU TIPOI'PAMMBI

10 KITACC

Kon
MPOBEPSIEMOT0
pe3yiabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTe/ibHOI MPOrpaMMbI CpeIHero 0011ero 00pa3oBaHus

7

I'eomerpus

7.1

OHGpI/IpOBaTb MOHATUAMU: TOUKA, IIpsAMast, IIJIOCKOCTb

7.2

[IpuMeHATH aKCHOMBI CTEPEOMETPUM U CIEACTBUSA U3 HUX IIPU PELLICHUH
reOMETPUYECKUX 3a/1a4

7.3

OHepI/IpOBaTb NOHATUAMU: MMAPAJUICIIBHOCTE W HNCPICHIAUKYIISIPHOCTDH
MMPpAMBIX U IUIOCKOCTEH

7.4

KnaccudummpoBars B3auMHOE pacroioKEHUE NPSMBIX U IIOCKOCTEH B
IPOCTPAHCTBE

7.5

OnepupoBaTh NOHATUSAMU: IBYTPAHHBIA yroJ, IPaHU JBYTPaHHOIO yIJa,
peOpo ABYIpaHHOIO yria, JMHEWHBIH Yol JBYTPaHHOTO yIjia, IpaaycHas
Mepa JIByTPaHHOIO yria

7.6

OHGpI/IpOBaTI) IOHATHUAMU. MHOTI'OI'paHHUK, BBIHYKHLIﬁ u HGBBIHYKHLIﬁ
MHOTI'OI'paHHHUK, 3JICMCHTBI MHOI'OI'PAaHHHKA, HpaBI/IHBHHﬁ MHOI'OI'paHHHK

7.7

PacriozHaBaTh OCHOBHBIE BH/bl MHOTOTPaHHUKOB (IIMpaMuJia, MPU3MA,
OpSAMOYTOJIbHBIN Mapasuienenunesn, Kyo)

7.8

KnaccudumupoBaT  MHOTOTpaHHHKH, BBIOMpas  OCHOBAaHHUS  JUIS
Knaccnquaunn (BI)IHYKJ'II)IG u HCBBIITYKIIBIC MHOTI'OIrpaHHUKH,
IMpaBUJIbHBIC MHOTI'OTr'paHHUKH, IIpsAMBIC n HAKJIOHHBIC IMPU3MBbI,
napauIeNIeUIe bl

7.9

OHepI/IpOBaTB INOHATHUAMMU: CCKyIIasa IJIOCKOCTD, CCUCHHUC
MHOT'OI'PaHHUKOB

7.10

OOBSICHAITE MMPUHOUIILI TOCTPOCHUA CCUCHUU MHOT'OI'PaHHUKOB, UCITIOJIB3YS
MCETO CJICO0B

7.11

CTpOI/ITI) CCUCHUA MHOI'OIpaHHHUKOB MCETOJOM CJICA0B, BBIIIOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (HUTYD:
BU/] CBEpPXY, COOKY, CHU3Y

7.12

PemraTs 3ala4 Ha HaXO0XJICHUE I'COMCTPUYCCKUX BCIWYHH I10 o6pa3uaM
Ui aJroputMamM, NPHUMCHAA HU3BCCTHBIC AHAJIMTUYCCKHUC MCTOABI IMPU
pemICHUN CTAHAAPTHBIX MATCMATUYCCKHUX 3ada4 Ha  BbIUYUCICHUC
paCCTOSIHI/II\/'I MCXKAY ABYMSA TOYKaMH, OT TOYKHU OO HpHMOﬁ, OT TOYKHUIOO
IJIOCKOCTHU, MECKAY CKPCIIUBAOIIUMUCA ITPAMBIMHU

7.13

Pemrate 3agaun Ha HaXO0XKICHHUE TCOMCTPHUICCKUX BCIIMYUH I10 06pa3uaM
WU ajJlroputMaM, MNPpUMCHAA H3BCCTHLIC AHAJIUTUYCCKHUEC MCTOAbI IIpU
pCHICHUN CTAHAAPTHBIX MATCMATUYCCKHX 3aJa4 Ha BBIYHUCICHHUC YIJIOB




MEX/y CKPEIIUBAIOLUIUMUCS MPSAMBIMH, MEXAY MPSAMOM U IIOCKOCTBIO,
MEX/1y TUIOCKOCTSIMH, IByTPAHHBIX YIJIOB

Bbruucnare 00bEMBI M IUIOIIAJM  IOBEPXHOCTEH MHOIOIPaHHHUKOB
(mpu3ma, mupamMua) ¢ IpUMEHEHHEM (HOpMyJI, BEIYUCISATH COOTHOIICHUS

7.14 MEXTY IUTOLIAISIMHU MTOBEPXHOCTEH, 00BéMaMu MOIOOHBIX
MHOTOTPaHHUKOB
715 OnepupoBarh NOHATUSMHU: CUMMETPHUSI B IIPOCTPAHCTBE, LEHTP, OCh U
' IJIOCKOCTh CUMMETPHUH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (DUTYPBI
W3Bnekarb, mpeoOpa3oBbIBaTh M HMHTEPIPETUPOBATH HHOOPMALUIO O
7.16 MPOCTPAHCTBEHHBIX T'C€OMETPHUECKUX (UTYpaX, NPEICTABICHHYIO Ha
YepTekax U pUCYHKax
[TpumensITh reomMeTpudeckrne (akThl AN PEIICHUSI CTEPEOMETPUICCKUX
7.17 3a/1a4, MpPEIoiarallluX HECKOJIbKO IIAroB PELICHUs, €CIU YCIOBUS
MIPUMEHEHUS 3a/1aHbI B AIBHOU opMme
718 [IpumensaTs mpocTediMe IIPOrpaMMHBIE  CPENCTBA M AJIEKTPOHHO-
' KOMMYHHKAIIMOHHBIE CUCTEMBI ITPU PELIEHUN CTEPEOMETPUUYECKUX 3a]1a4
719 [IpuBoaUTE MpUMEpPHl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOAE U
) KU3HU, pacliO3HaBaTh MPOSIBICHNUE 3aKOHOB T€OMETPUU B UCKYCCTBE
[IpuMeHATh OJTy4eHHBIC 3HAHUS HA MPAKTUKE: aHAIU3UPOBATh PEAIbHBIC
CUTYAIIMU U IPUMEHATh U3YUCHHBIC TTOHATHUS B MPOIECCE MOUCKA PEIICHUS
MaTeMaTH4eCKd  CPOPMYIMPOBAHHOW  MPOOJIEMBI,  MOJEIHPOBATH
7.20 pealibHble CUTYallUM Ha S3bIKE I'€OMETPUHU, UCCIEN0BAaTh MOCTPOCHHBIE
MO/JIEJH C UCII0JIb30BAHUEM I'€OMETPUUECKUX MOHATUI U TEOPEM, alllapara
anreOphl, perarh MPAaKTHYECKHE 3a7aud, CBSI3aHHBIE C HAXOXKICHHEM
T€OMETPUYECKUX BEIIMUNH
11 KUIIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOI
NMpoBEPSIEMOro .
o0pa3oBaTeJIbHOM MPOrpaMMbl CpeIHEro 001Iero 00pa3oBaHus
pe3yJabTara
6 I'eomerpus
OnepupoBaTh MOHATUSMU: IIWIHHIPUYECKAs MMOBEPXHOCTh, 00pa3yroIime
6.1 HAJTUHAPUYECKOW TOBEPXHOCTH, IHWJIMHJpP, KOHUYECKas IMOBEPXHOCTH,
' oOpa3yroniye  KOHHYECKOW  MOBEpXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 PacnioznaBats Tena BpaieHus (UIUHAP, KOHYC, chepa U map)
6.3 OOBSICHATH CITOCOOBI MOTYUYEHHS TEJ BpaIlleHUs
6.4 KnaccudunupoBars B3auMHOE pacmioio)eHue chephl U TUIOCKOCTH




6.5

OnepupoBaTh MOHATHSIMH: LIAPOBOM CErMEHT, OCHOBaHHE CErMEHTa,
BBICOTA CETMEHTA, LIApOBOIl CIOW, OCHOBAaHUE IIAPOBOTO CJIOSI, BHICOTA
IaPOBOTO CJI0S, IIAPOBOM CEKTOP

6.6

Beruncnare 00BEMBI W IUIOMIAAM  TTOBEPXHOCTEH TENI  BpaIlCHUS,
TEOMETPHUUYECKUX TEJl C MPUMEHEHHEM (opmyT

6.7

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

6.8

BBIYHCIATE COOTHOIICHUS MEXK/TY TUIOIIA IIMHU TOBEPXHOCTEH U 00bEMaMu
MOIOOHBIX Te

6.9

N3o006paxaTts u3yyaembie GUTYpbl OT PyKH M C IPUMEHEHUEM IMPOCTHIX
YepTEKHBIX UHCTPYMEHTOB

6.10

BbInonHATE (BBIHOCHBIE) IUIOCKME YEPTEXXKU W3 PHUCYHKOB IPOCTHIX
00BEMHBIX (QUryp: BHJ CBEPXY, COOKY, CHM3Y; CTPOUTH CEUECHHUS Tel
BpalleHus

6.11

W3Bnekatb, WHTEPHIPETHPOBATH M MPEOOPa30BBIBATH WHGOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTYypax, MPEACTaBICHHYIO Ha
YepTeKax U pUCyHKax

6.12

[TpumeHnsTh reoMeTpudecKkrue (QaxkThl JUISI PEIICHHS CTEPEOMETPUUYESCKUX
3a/a4, IPeaIoJIaraloliuX HECKOJBKO IIAaroB PEIIEHUs, €CIU YCIOBHS
IIPUMEHEHMS 3aJJaHbl B IBHOH Qopme

6.13

OnepupoBath MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BBINOMHATE JEHCTBUS CIIOKEHHST BEKTOPOB, BBIYMTAHHS BEKTOPOB H
YMHOXEHHUSI BEKTOpa Ha YHCIIO, OOBSACHATH, KaKUMH CBOWCTBAMHU OHH
00a1ar0T

6.15

HpI/IMeH}ITB IIpaBHJIO MMapaJljieJICIUIIC A ITPU CJIOKCHUHN BEKTOPOB

6.16

OHepI/IpOBaTI) MOHATHUAMUA: JCKAPTOBBI KOOPAWHATHEI B IIPOCTPAHCTBE,
BCKTOpP, MOAYJIb BCKTOpPA, PAaBCHCTBO BCKTOPOB, KOOPAWHATHI BCKTOpA,
yroa MCKOY BCKTOpPaMH, CKaJIIpHOC MMPON3BCACHUC BCKTOPOB,
KOJUIMHCApHBIC U KOMIIJIAHAPHBIC BEKTOPbI

6.17

Haxomuts cymMMy BEKTOpPOB U TNpPOM3BEACHHME BEKTOpa HAa YHCIO, Yroi
MEXJly BEKTOPAMH, CKAIIPHOE MPOU3BEACHUE, PACKIIAABIBATE BEKTOP IO
JIByM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3a)IaBaTB IIJIOCKOCTH YPABHCHHUEM B I[eKapTOBOﬁ CUCTEMEC KOOpJAUHAT

6.19

Pemrate HpOCTCf/'IHJHe TCOMCTPHUYCCKUC 3a1a4U Ha IPUMCHCHNUEC BCKTOPHO-
KOOPAUHATHOI'O METO1a

6.20

Pemate 3amaun Ha [0Ka3aTELCTBO MAaTEMATHYECKUX OTHOIIEHHH |
HaxO0XX/IEHWE TE€OMETPUYECKUX BEIMYMH MO 00pa3liaM WA aJIrOpUTMam,
MPUMEHsIST  W3BECTHBIE  METOABl TPU  PEHICHHH  CTaHAapTHBIX
MaTeMaTHUYECKHX 3a0a4




6.21

[IpuMeHsTh mpoCTEHIIME NPOrpaMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPH PEIICHUN CTEPEOMETPUUECKHX 3a]1au

6.22

[IpuBOIUTE MpUMEpPbl MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B MPHUPOAE U
YKU3HH, PACIIO3HABATH MPOSBICHHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE

6.23

[IpuMeHATh NOJy4eHHbIE 3HAHUS HA MPAKTUKE: aHAIIU3UPOBATh PEAJIbHbBIC
CUTyalUU U IPUMEHATH U3YUYCHHBIE ITIOHATHS B IIPOLIECCE IIOUCKA PEILIEHUS
MaTeMaTH4ecku  cHOpMyIMpOBaHHOW  MPOOIEMBI,  MOJEIHPOBATH
pealbHbIE CUTYyallMU Ha S3bIKE I'€OMETPUH, HCCIIEIOBATH MOCTPOCHHBIE
MOJIEJIU C UCIIOJIb30BAHUEM F€OMETPUUYECKUX ITOHATUI U TEOPEM, alllapara
anreOpbl, perarh MPAKTHYECKUE 3a7aud, CBS3aHHBIE C HAXOXKIACHHEM
reOMETPUYECKUX BEJIMYNH




ITPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COAECPKAHUA

7

I'eomerpus

7.1

OcHOBHBIE MOHATHS cTepeoMeTpuu. Touka, mpsMas, IIOCKOCTb, HPOCTPAHCTBO.
[TonsiTve 06 aKCMOMATHYECKOM ITIOCTPOEHUH CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUN
U CIIEJICTBUS U3 HUX

7.2

B3aumHoe  pacmosokeHue OpsAMBIX B NPOCTPAHCTBE:  IEpeceKaroluecs,
napajuleJibHble M CKpeuuBarouiyecs: mnpsamble. [lapamienbHocTs MpsMBIX U
IUIOCKOCTEl B IPOCTPAaHCTBE: MapaiielbHble MpsSMble B  IPOCTPAHCTBE,
NapaJyIeIbHOCTh TPEX MPSAMBIX, MAPAUIETBHOCTh MPSAMONM M IUJIOCKOCTU. YTJIBIC
COHaIIpaBJICHHBIMHU CTOpOHaMHu, yroua MCKOY IMPpAMBbIMHA B IMPOCTPAHCTBE.
[TapannenbHOCTh MJIOCKOCTEN: MapajuielIbHbIE MJIOCKOCTH, CBOMCTBA MAPAJIIEIbHbBIX
iockocteit. [IpocTeiinme mpocTpaHCTBeHHBIC (UTYPHI HA TUIOCKOCTH: TETPadIp, KyoO,
napasuiesienune/1, IOCTPOSHHE CeUeHUI

7.3

[lepnieHIUKYISIPHOCTh NPSAMOM W IUIOCKOCTH: NEPIEHIUKYJSIPHBIE MpSMBIE B
IIPOCTPAHCTBE, NPSMBIE NTAPAILICIbHBIE U NEPIECHANKYIISIPHBIE K INIOCKOCTH, IPU3HAK
NEPHEHAUKYISIPHOCTH MPSMOM U IIJIOCKOCTH, TEOPEMA O NMPSMOM MEePIEHIUKYIIPHON
IUIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJl MEKAY NPSAMOM U IIJIOCKOCTBIO, IBYIPaHHBIN
YTOJL, IMHENHBIN Yo ABYIPaHHOrO yria. [lepnenaukyisp 1 HakJIOHHBIE: PACCTOSHUE
OT TOYKH JI0 INIOCKOCTH, PACCTOSIHUE OT MPSIMOM J10 TUNIOCKOCTH, IPOEKIMS GUTYpPhI HA
IJIOCKOCTH. [Iepnen AuKyIApHOCTD INIOCKOCTEN: IPU3HAK MEPIICHIUKYIIIPHOCTH ABYX
mrockocrei. Teopema 0 TpEX NMeprneHIuKyIIIpax

7.4

[TonsiTne MHOrOrpaHHHMKa, OCHOBHBIE D3JIEMEHTHl MHOIOIPAHHHKA, BBIMYKIBIE U
HEBBINTYKJIbIE MHOTIOIDaHHUKH, pa3BEPTKAa MHoOrorpaHHuka. llpusma: n-yrosbHas
npu3Ma, TpaHU U OCHOBAHMs NMPHU3MBbI, IpsMas U HAKJIOHHAs MPHU3MbI, OOKOBas U
II0JIHAs TIOBEPXHOCTH Npu3Mbl. [lapannenenunesn, NpsAMOYyroJbHbIN NapauIeIeIUIe
u ero coiictea. [Iupamuzaa: n-yronpHas nupaMuja, FpaHd U OCHOBAaHUE MUPAMHUJBL,
OOKOBasi U IMOJIHAS MOBEPXHOCTh MUPAMUbI, IPAaBUIIbHAS M yCEUEHHAS MUpaMuia.
OnemMeHTbl Npu3Mbl M nupamuabl. llpaBuiabHbIE MHOTOTPpAaHHUKHU: MOHSTHE
NPaBWJIBHOTO MHOTOTpaHHMKA, IpaBUJIbHAs MpU3Ma U MpaBWIbHasg NHpPaMUAA,
IpaBUJIbHAs TPEyroJibHas NMUpaMuja U MpaBUIbHBINA TeTpadip, Kyo. [lpencrasnenue
O MPaBUJIBHBIX MHOTIOTPAHHHUKAX: OKTa’Ap, AOAEKa’ap M ukocasapyrue CedeHus
IIPU3MBI U IMPAMHU/IBI

7.5

CI/IMMeTpI/Iﬂ B IIPOCTPAHCTBC: CUMMETPUSA OTHOCHUTCIIbHO TOYKH, HpHMOf/'I, IIJIOCKOCTH.
OJIEMEHTHI CUMMCTpPUHU B nupaMmujaax, napajjejiecnmIic1ax, MMPpaBUJIBHBIX
MHOT'OI'paHHUKaX

7.6

Brruncnenue 31€MEHTOB MHOTOIpaHHMKOB: pEOpa, auaroHanu, yriel. [lmomans
OOKOBOW TIOBEPXHOCTM M TIOJHOW MOBEPXHOCTH NPSAMON TMPU3MBI, IUIOLIA/b
OCHOBaHHUH, TeopeMa 0 OOKOBOM MOBEPXHOCTH MpAMOM mpu3Mebl. [lnomane GokoBoOMH




MOBEPXHOCTH W TIOBEPXHOCTH MPaBMUIBHONW NHUPaMUIbL, TeopemMa O IUIOUIaau
yceuénHoii nupamuabl. [lonstie 06 06bpéMe. OOBEM MUPaMUIBL, TPUIMBI

7.7

[TomoOHbIe Tena B mpocTpancTBe. COOTHOMICHHUS MEXKIY TUIOIIAIIMU TOBEPXHOCTEH,
00BpEMaMU TTOOOHBIX TEI

11 KIIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COAECPKAHUA

6

I'eomerpus

6.1

Hunuaapuyeckasi HOBEPXHOCTh, 00pa3yolue HUIMHIPUUECKON TIOBEPXHOCTH, OCh
HUIMHIPUYECKON moBepXHOCTH. L{unuHap: ocHOBaHMsSI U OOKOBasi MOBEPXHOCTb,
oOpa3yroniasi ¥ 0Cb, IUIOMIA/Ib OOKOBOH U MOJIHOM MOBEPXHOCTU

6.2

Konnueckasi moBepxHOCTb, OOpa3ylollde KOHUYECKON IOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOM NoBepxHOCTH. KOHyC: ocHOBaHWE U BepInHa, oOpa3yromas
U OCb, ITOMIA b OOKOBOI M MOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yrolue
Y BBICOTa, OCHOBaHMS M OOKOBas IOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paguyc, IMameTp, IIomaab MoBEpXHOCTH chepsl. B3anmuoe
pacronoxeHue chepbl U INIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, MIomaib

cdepsl

6.4

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

6.5

KomM0OuHamuu ten BpalieHuss U MHOTOTPAHHUKOB. MHOIOrpaHHHK, OMMCAHHBIN
0KOJIO cepsl, cepa, BIIMCAaHHAS B MHOIOI'PAaHHUK, WIIH TEJIO BPALLICHUS

6.6

[Tonsartue 06 oO6bEmMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 00 00BEME
NPsIMOYTOJIBHOTO Mapaiienenunena M ciueAactBus u3 He€. OO0bEM HUIMHIpA,
koHyca. O0BEM mapa u mIomaab chepol

6.7

[Togobuele Tema B mpocTpaHcTBe.  COOTHOLIEHMS  MEXKAY — IJIOMIAASMU
MOBEpXHOCTEH, 00bEMAMHU MTOJOOHBIX TE

6.8

CeueHus OUJIMHApPAa (napannenLHo " NCPHCHAUKYIISIPHO OCI/I), CCUCHUA KOHYCa
(napannenLHoe OCHOBAHUIO U MMPOXOAAIICC YCPE3 BepH_II/IHY), CCUCHUS Iapa

6.9

BekTop Ha miaockocT M B mpocTpaHcTBe. CIOKEHHE W BBIYMTAHUE BEKTOPOB.
YMHOXkeHue BeKTopa Ha uucio. Pa3noxkeHne BeKTopa Mo TpEM HEKOMILTAHAPHBIM
BektopaM. IlpaBuno mnapamienenunena. Pemenue 3amad, CBSI3aHHBIX  C
MPUMEHEHUEM MPABUII ACUCTBUIN C BEKTOpaMU

6.10

IIpssmMoyrosnbHast cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopaumHaTel BekTOpa.
[Ipocreiimue 3amaun B KOOpAMHATAaX. YTOJI Mexay BeKropamu. CKaisipHOe
[IPOU3BEJICHUE BEKTOPOB. BBIUNCICHUE YIVIOB MEXAY NPSIMBIMU U IUIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBII METOI IIPY PELIEHUH FEOMETPUUYECKUX 3a/1a4




IMPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJIBHOM
IPOT'PAMMBI CPEJHEI'O OBIIIET'O OBPA3OBAHUSI

Kon IIpoBepsiemble TPeOOBaHMS K NIPEeIMETHBIM Pe3yJIbTATAM OCBOEHHS
MPoBePSIEMOro OCHOBHO# 00pa30BaTe/IbHOM MPOrpaMMbI CpeIHEro 00111ero
TpedoOBaHUs o0pa3oBaHus

Brnagenne meromamMu J0Ka3aTeNbCTB, aJrOPUTMaMU pELIEHUS 3a]1ady;
yMeHue (OopMyJIHpOBaTh M ONEPUPOBATH MOHATHAMHU: ONpEACICHHUE,
aKcuoma, TEOpeMa, CIIEJCTBHE, CBOMCTBO, IPHU3HAK, J0KAa3aTEJIbCTBO,
paBHOCHUIIbHBIE (DOPMYITHPOBKU; IPUMEHSTh UX; YMEHUE (GOpPMYIUPOBATH
o0paTHOE U TPOTUBOIMOJIOKHOE YTBEPKICHHE, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJIb30BaTh METOJl MAaTEMaTH4YECKOW WHIYKIUY;
MIPOBOAUTH JIOKA3aTelbHbIE PpACCYKICHUS MpU pPELIEHUH 3ajad,
| OLICHUBATh  JIOTUYECKYID  MpPaBUIBHOCTb  PACCYXIECHHUM; yMEHHE
ONEepUPOBATh MOHATUSIMHU: MHOXECTBO, IOJMHOXECTBO, ONEPALMM Hal
MHO>KECTBaMHU; YMEHHE HCIIONIb30BaThb TEOPETHUKO-MHOXKECTBEHHbBIN
anmnapar JJis ONMCaHUs PEAIbHBIX IIPOLIECCOB U SBJICHUHN U NPU PELICHUU
3ala4, B TOM 4YHCIIE€ U3 JAPYTUX YYEeOHBIX TPEIMETOB; yMEHHE
OTEepUpPOBATh MOHATUAMU: Tpad, CBA3HBIN Trpad, IepeBo, UK, rpad Ha
IUIOCKOCTH; yMEHHE 337aBaTh W ONHCHIBATH Tpadbl Ppa3INnIHBIMU

croco0aMu; UCIOJIb30BaTh Ipadbl PU PEIICHUH 3a]1a4

YMeHue onepupoBaTh NOHATHAMU: HATYypaJbHOE YHCIIO, LIEJIOE YHUCIIO,
CTENEHb C LIETBbIM MOKa3aTeseM, KOpeHb HaTypaJbHON CTENEeHH, CTEEHb
C pAalMOHAIBHBIM  IIOKAa3aTeJeM, CTENeHb C  JCHCTBUTEIbHBIM
nokaszateneM, Jorapugm umucia, CHHYC, KOCHMHYC W  TaHI€HC
IIPOU3BOJILHOIO YHCJIA, OCTATOK II0 MOIYJIIO, PAlMOHAIBHOE YHUCIIO,
UppalMOHAILHOE  YHUCJIO,  MHOXECTBa  HATypajbHBIX,  LIEJBIX,
palMOHANIbHBIX, JEHCTBUTENIBHBIX 4YHMCEJ; YMEHHE HCIOJIb30BaTh
NPU3HAKK JIEIMMOCTH, HAUMEHBIIUN OOIIMH AEIUTENb M HauMEHbIIee
oOuiee KpaTHOE, aropuT™ EBKiIMIA NP pelieHnn 3a/1a4; 3HAKOMCTBO C
pPa3IMYHBIMM  TO3MIMOHHBIMU ~ CHUCTEMaMH  CUHUCIICHUS, YMEHHUE
BBINOJIHATh BBIYUCICHHE 3HAYEHUH W NpeoOpa3oBaHUs BBIPAKEHHH €O
CTENeHsMH U JorapudmMamu, npeoOpa3oBaHUs IPOOHO-PAIIOHAIBHBIX
BBIpQKEHUI; YMEHHUE ONEepUpOBATh IMOHATHUSMU: MOCIEA0BATEIbHOCTD,
apudmernyeckas mporpeccus, reoMeTpuieckasi Iporpeccusi, 0eCKOHEYHO

Y6BIB8.IOH_[3.}I TreoMCTpHUICCKaA mporpeccus; YMCHUC 3a/laBaThb

MOCJIeIOBATELHOCTH, B TOM YHUCJIE C TIOMOIIBIO PEKYPPEHTHBIX (POPMYT;




YMEHME ONEpPUPOBATH NOHATUSAMM: KOMIUIEKCHOE YHCIIO, CONpPSHKEHHBIE
KOMIUIEKCHBIE YUCIIa, MOJYJIb U apTyMEHT KOMIUIEKCHOTO Yucia, (hopma
3alMCHU KOMIUIEKCHBIX 4MceN (FeOMETpUYEcKas, TPUTOHOMETpUUECKas U
anreOpandeckas); yMeTb NPOU3BOAMTH apu(pMETHUYECKHE HEHCTBUS C
KOMIUIEKCHBIMH ~ YHMCJIaMM; [PUBOAUTH IPUMEPbl  HCIIOJIBb30BAaHUS
KOMIUIEKCHBIX YMCEJI; ONEpUPOBATh MOHATHAMM: Marpuua 2x2 m 3x3,

OIPCACIIUTECIIb MaTPULBL, T eOMeTpI/I‘-IGCKI/Iﬁ CMBICJI OIIPCACIIUTCIIA

YMeHue onepupoBarTh NOHATUAMU: PAalUOHAIbHBIC, UPPALMOHAIBHEIE,
MoKa3aTeJbHbIe, CTENEHHBIE, JIoTapu(MUYECKUe, TPUTOHOMETPUUYECKHE
YPaBHEHUsT W HEPABEHCTBA, MX CHUCTEMBl; YMEHHUE OIIEpUPOBATh
MOHATUSAMH: TOXKJECTBO, TOKIECTBEHHOE IpeoOpa3oBaHKe, ypaBHEHHUE,
HEPABEHCTBO, CUCTEMA YPAaBHEHMW M HEPABEHCTB, PAaBHOCHJIBHOCTD
YPAaBHEHUH, HEPAaBEHCTB M CHUCTEM; YyMEHHUE pEIlaTb YpPaBHEHMS,
HEPABEHCTBA W CHUCTEMBI C IIOMOIIBI PA3JIMYHBIX NPHUEMOB; PEIIATH
YPaBHEHUS, HEPABCHCTBA M CHUCTEMBI C I1ApaMETPOM; INPUMEHATh
YPaBHEHUS, HEPABCHCTBA, UX CHUCTEMBI U1 PELICHUS MAaTeMaTUYECKUX

3a/la4 U 3a1a4 U3 pa3JIn4YHbIX obnacreit HAayYKH U peaanofI KHU3HHU

YMeHue onepupoBaTh MOHATUAMHU: (GYHKLIUSA, 4YETHOCTh (YHKLHMH,
NEePUOJUYHOCTh (DYHKIIMH, OIPAaHUYEHHOCTh (PYHKUIUH, MOHOTOHHOCTb
(GyHKIMH, 3KCTpeMyM (QyHKLUHU, HauOoJIblIee U HaUMEHbILIEe 3HAUCHUS
(GYHKIMK HA TIPOMEXYTKE, HeTIpephIBHAS (DYHKIIHSI, ACUMIITOTHI Tpaduka
(GbyHKIMY, TepBasi ¥ BTOpasi MPOU3BOAHAS (PYHKLNHU, T€OMETPUUECKUI U
¢u3nyeckuif CMBICI TPOU3BOAHON, NepBOOOpa3Hasi, ONpeAeIEHHbIH
UHTErpaj; yMEHHE HaXOAMThb aCUMMOTOTHI Tpaduka (yHKIHMH; yMEHHE
BBIYMCIISITH  IIPOU3BOAHBIE CYMMBI, IPOU3BEACHUS, YacCTHOIO U
KOMITO3UIIMU (YHKIMM, HaXOJUTh YpaBHEHHE KacaTeIbHOW K rpauky
(GYHKIMU; YMEHHE HaXOAWUTh MPOU3BOJHBIC 3JIEMEHTAPHBIX (DYHKIIHIA;
YMEHHUE HCIIOJIb30BaTh IPOU3BOAHYIO JJsl MCCIENOBaHUS (YHKIMH,
HaXOJUTh HAWOOJIbIINE W HAaUMEHBbIIME 3HaueHUs (QYHKIUI; CTPOUTH
rpad¥Kyu MHOTOUYJIEHOB C HCIIOJIb30BAHMEM arllapaTa MaTeMaTH4ecKOro
aHaJM3a; NPUMEHATH NPOU3BOAHYIO [UI HAXOXKIEHUS HAWIY4lIero
pelleHrs B NPUKIAAHBIX, B TOM YHUCIIE COLUAIbHO-)KOHOMHUUYECKUX U
(bU3MYeCKUX 3a/1auax; HAaXOUTh IO U 00BEMBI PUTYP C TTOMOIIBIO
WMHTETpaJla; MPUBOJUTH IPUMEPHI MAaTEMaTUYECKOrO0 MOJEIMPOBAHUS C

oMoTIIbio Tu(depeHITnaTbHBIX ypaBHEHUH

YMeHue omnepupoBaTh TOHATUAMH: Tpapuk (yHKUMH, oOOpaTHas
¢byHKUMA, KOMOO3ULUs (DYyHKIUH, JuHEHHas (YHKUUS, KBaJpaTHUYHAs

byHKIH, panuoHaIbHas byHKIH, CTEINEHHAs byHKIH,




TPUTOHOMETpUYECKHE (YHKLIMH, OOpaTHble TPUTOHOMETPHUYECKUE
GyHKIMM, TIOKa3aTenbHas W Jorapugmuyeckas (QyHKIUH; YMEHHE
CTpOUTH TpauKH W3yYeHHBIX (YHKIMH, BBIIOIHATH MPEOOpa3OBAHMUS
rpaduKoB YHKIHIA, NCTIOIB30BATh TPA(UKH ISl N3YUEHHS IPOLIECCOB U
3aBUCHMOCTEH, MPH PELICHUH 33/1a4 U3 JPYTUX Y4YEeOHBIX HPEJAMETOB U
3a7a4 U3 peajdbHOM KU3HU; BBIpaXKaTh (OPMyJIaMU 3aBUCUMOCTU MEXITY
BEJIMYMHAMU; HCIIOJIb30BaTh CBOMCTBA U rpadpuku GYHKIUH TS pEeLICHHUs
ypaBHEHHH, HEpPaBEHCTB M 3adad C IapaMeTpaMu; H300paxkaTh Ha
KOOPIMHATHOM MJIOCKOCTH MHOKECTBA PELICHUH ypaBHEHHI, HEPaBEHCTB

1 UX CUCTEM

YMeHue pemath TEKCTOBBIE 33Jaud pPa3HbIX TUIOB (B TOM 4YHCIE Ha
MIPOLIEHTHI, AOJIM U YacTH, Ha JBUKEHHE, pabOTy, CTOMMOCTh TOBAPOB U
yCIIyT, HAJIOTH, 33/1a4d U3 00JIaCTH yNpPaBICHUsS JINYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTABJIATh BBIPAXKEHHUS, YPAaBHEHUS, HEPAaBEHCTBA M HUX
CUCTEMBI II0 YCIIOBHUIO 3aJayM, MCCIEAOBATh IOJyYECHHOE DPEIICHUE U
OLICHMBATh IPaBAONOJOOHOCTh PE3YJITATOB; YMEHHE MOJEINPOBATH
peanbHble CUTyallMH Ha SI3bIKE MATEMAaTUKH; COCTABISATH BBIPAKCHMS,
YPaBHEHUs, HEPABCHCTBA M MX CHUCTEMbl II0 YCJIOBHUIO 3aJayH,
HCCIEA0BAaTh IIOCTPOCHHBIE MOZCIH C UCIIOJIB30BAaHUEM aImapara

anreOpbl, THTEPIPETUPOBATDH MOTYUYEHHBIN pe3ybTaT

YMeHue onepupoBaTh MOHATHAMU: CpeHee apudmeTrndeckoe, MearaHa,
HanOoJIbIIIEE U HAUMEHDIIIEE 3HA4YCHUA, padMax, IUCICPCrs, CTaHJApPTHOC
OTKJIOHEHHE YMCJIOBOTO Habopa; yMEHHE H3BJIEKaTh, HHTEPIIPETUPOBATH
nH(pOpMaIIKIo, TPEICTABICHHYIO B Ta0INIIaX, HA TUarpaMmmax, rpadukax,
OTpaKarollly0 CBOWCTBA PeaJbHbIX MPOIECCOB U SIBJICHUM; IPEACTABIATH
WHQOpMAIUIO € TIOMOIIBIO TaOMHWI] U JUarpaMM; HCCJIEI0BaTh
CTaTUCTUYCCKUC JTAHHBIC, B TOM YHCJIC C NPUMCHCHHEM r*pa(bnqecxnx
METOJIOB U AJIEKTPOHHBIX CPEICTB; rpadUueCKU UCCIIEA0BAaTh COBMECTHbBIE
HaONIOJIEHNsT C TIOMOIINBI0 JUarpaMM paccerBaHUS U JIMHEWHOU

perpeccun

YMeHHne onepupoBaTh MOHATUAMM: CIy4alHBIA ONBIT M CIIy4ailHOE
COOBITHE, BEPOSATHOCTh CIy4ailHOrO COOBITHS; YMEHHE BBIYUCIATH
BEPOSTHOCTh C HCIIOJIb30BAHUEM TIpaUUYECKUX METO/0B; MPUMEHSThH
(GopMyIIbI CIIOKEHUS U YMHOXXEHUSI BEpOSITHOCTEH, (HopMyiy IOJHOM
BEpOSATHOCTH, (hopMyny bepHyin, koMOMHaTOpHBIE (GaKTHl U GOPMYIIBI;
OLIGHUBATh BEPOSTHOCTH PEAIbHBIX COOBITUH; yMEHHE ONepHUpOBaTh
MOHATUSAMM: Clly4dailHas BEJIIMYMHA, paCHpENelICHHEe BEPOSTHOCTEH,

MAaTEeMaTUUICCKOC OXUIAAHUC, AUCICPCUA U CTAaHAAPTHOC OTKJIIOHCHUC




CllyyailHOMH BeNWYMHBI, (YHKIHM pacrpelesieHuss M IJIOTHOCTH
PaBHOMEpPHOr'0, I10Ka3aTe€IbHOTO W HOPMAJIBHOIO paclpeaeieHull;
YMEHHME HCIIOJIb30BATh CBOMCTBA M3YUEHHBIX pacHpeneieHui Uit
peleHust 3ajady; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJBIIUX YHUCEl,
METO/bl BbIOOPOUYHBIX MCCIEIOBAHUN; YMEHHE HPUBOAUTH IPUMEPHI
MPOSIBJICHUSI 3aKOHA OOJBIIMX YMCENl B HMPUPOAHBIX U OOIIECTBEHHBIX
SIBJICHUSIX; YMEHME OIEPUPOBATh NOHATUSMU: COUETAHUE, [IEPECTAHOBKA,
YHUCIO COYETAHUHM, YUCIO IepecTaHoBOK; OumHOM HproTOHA; ymeHue
IPUMEHATh KOMOMHATOPHBIE (DAKThI U PACCYXKIEHU Ul PELIeHUs 3a1ay;
OLIGHUBATh  BEPOSTHOCTH  PEAIbHBIX  COOBITHH; COCTaBJIAATh

BEPOSITHOCTHYIO MOJIEJIb U MHTEPIIPETUPOBATH IIOJyYECHHBIN PE3YJIbTaT

YMeHue onepupoBaTh IOHATHUAMM: TOYKa, IpsiMas, ILIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA YIUIA, IUIOCKUH YIOl,
JBYI'PAHHBIA YTOJI, TPEXTPAHHBIM YIroOJ, CKPELIMBAIOIIMECS IPsMBIE,
NapaJUIeIbHOCTh U TEPHEHANKYJIIPHOCTh MPSAMBIX U INIOCKOCTEH, Yroi
MEXy MNPSAMBIMH, YToJl MEXKIY HPSIMOW M IIOCKOCTBIO, YIOJl MEXKIY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE MEXIY
HPSIMBIMH, PACCTOSIHUE MEXKY IUIOCKOCTSMH; YMEHUE UCII0Ib30BATh IIPU
peleHnH 3a7ad U3y4deHHble (akThl U TEOPEMbl IUIAHUMETPUH; YMEHHE
OLIEHUBATh pa3Mepbl OOBEKTOB OKPYXAIOLIEro MHpa; CTPOUTH
MAaT€MaTHYeCKUE MOJEIN C IIOMOIIBIO TI'€OMETPUYECKHUX IIOHATHA H

BCJIMYMH, PCIIAaTh CBA3AHHBIC C HUMHU IMPAKTHUYCCKUC 3aJa4n
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YMeHue onepupoBaTh MOHATHUAMU: IO QUTYpBI, 00BEM (GUTYDHI,
MHOTOTPaHHUK, MMPaBUJIbHBIA MHOTOIPAaHHUK, CEYEHHE MHOTOTPaHHUKA,
KyO, mMapajulenenunesa, OpusMa, NuUpaMuaa, (Gurypa M IMOBEPXHOCTb
BpallleHHs], LWIMHIpP, KOHYC, map, cdepa, miomanb cepsl, IIOmaab
MOBEPXHOCTH MHUPaMUJbl, MPU3MBI, KOHycCa, LWIMHIpa, o0BEM KyOa,
MPsIMOYTOJIBHOTO Tapajulesienunena, MUpaMubl, HPU3MbI, UIUHAPA,
KOHycCa, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYEHMs KOHYCAa M LMIMHAPA,
napajulefibHble OCH WJIM OCHOBaHHUIO, CEUYEHHE I1apa, IJIO0CKOCTh,
Kacaromasicss cgepbl, LWIMHIpA, KOHYCa; YMEHHE CTPOUTh CEUeHHUE
MHOTOIpaHHHKa, W300pakaTh MHOTOTPAHHUKHU, (PUTYPBI U TIOBEPXHOCTH
BpAIlIEHUs, UX CEYEHMSI, B TOM YHCJIE C IOMOIIBIO AIEKTPOHHBIX CPE/CTB;
yMEHHE NMPUMEHATh CBOMCTBA FT€OMETPUUECKUX (UTYDP, CAMOCTOSTENILHO
(dhopMynupoBaTh onpeAeneHusl U3y4yaeMbIx (GUTyp, BBIABUTATH TUIIOTE3BI
O CBOMCTBaxX W MPU3HAKAX F€OMETPUUYECKUX (UTyp, OOOCHOBBIBATH WU

OlpoBepraTb HX; YMEHHME NPOBOJUTH Kiaccudukauuo ¢Guryp mno




Pa3IMYHBIM IIpHU3HAKaM, BBIIIOJIHATH HGO6XOI[I/IMBI€ JOIIOJITHUTCIIbHBIC

MOCTPOCHHUS
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YMeHue OnepupoBaTh MOHSATHSIMHU: JBHJKCHHE B IPOCTPAHCTBE,
napaulebHbIA MEPEHOC, CHMMETPHUsSI Ha IUIOCKOCTU U B MPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue MMOAOOMS, MOMOOHBIE (UTYpBI;, yMEHHE
pacro3HaBaTh paBHbBIC U MOJOOHBIC (QUTYPBI, B TOM 4YHCIE B HPUPO/IC,
UCKYCCTBE, apXUTEKTYype; HCIOJIb30BaTh I€OMETPUYCCKAE OTHOLICHUS
NIPY PELICHUH 3a]1a4; HAXOJUTh F€OMETPUYCCKUE BEITMYMHBI (JUIMHA, yToJ,
IIONIA/(b, 00BEM) TIPH PELICHUU 3314 U3 IPYyTrUX YYEOHBIX IPEJAMETOB U
U3 pEaIbHOIl JKU3HH; YMEHHE BBIYHCIISATH I'€OMETPUYCCKHE BEIUYUHEI
(uMHa, yroj, IUIOMIAAb, 00BEM, IUIOLIAZb MOBEPXHOCTH), HCHOJIB3YS
U3y4eHHbIC (OPMYJIBI U METOJbI, B TOM YHCJIE: IUIONIA/(b TOBEPXHOCTH
MUPaMUIbI, IPU3MBI, KOHYCa, IIMIIMHAPA, TUIOmaab cepsl; 00bEM Kyoa,
OPSIMOYTOJIBHOTO TMapalulelienuea, MUPaMUIbl, OPU3MBbI, LHIHH/PA,

KOHYCa, 1l1apa, YMCHUC HaXOAUTb OTHOIICHUC 00BEMOB HO)IO6HI>IX (1)I/Il“yp

12

YMeHue ornepupoBaTh MOHATUAMU: IPSIMOYTOJIbHAS CHCTEMa KOOPJIMHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATHI BEKTOpPa, CyMMa BEKTOPOB,
MIPOU3BEICHNE BEKTOpa Ha YHUCIO, pa3jioKEHUE BEKTopa 1Mo Oasucy,
CKaJsIpHOE TPOU3BEACHHE, BEKTOPHOE TMPOU3BEACHUE, YION MEXKIY
BEKTOpPaMH; YMEHHUE HCIOIb30BaTh BEKTOPHBIM U KOOPAMHATHBIN METOA
JUISL peLIeHUs TEeOMETPUYECKUX 3aJad M 3a]ad JAPYrux Yy4eOHbIX

MIPEIMETOB

13

YMenue BbpIOMpaTh MOAXOASIIMH METON Ui pelleHus 3a/ladd;
IIOHUMAaHHAE 3HAYUMOCTM MAaTEMaTUKH B M3Y4YEHUM MPUPOIHBIX U
OOIIECTBEHHBIX IPOLIECCOB M  SBJIEHUWH; yMEHHE pPACIO3HaBaTh
MIPOSIBJICHUE 3aKOHOB MAaTE€MAaTUKU B HUCKYCCTBE, YMEHUE IPUBOIUTH
IIpUMEPBl  MATEMATHUYECKUX OTKPBITUM POCCUHUCKOM H  MHUPOBOU

MaTeMaTU4eCKOu HayKH




HEPEYEHDb DJIEMEHTOB COAEPKAHUSA, ITPOBEPAEMBIX HA EI'D
IO MATEMATHUKE

Kon IIpoBepsieMblii 3JIEeMEHT COAePKAHUSA
1 Yucna v BEIYMCIICHUS

1.1 Hatypanbnble u nensie yncina. [Ipu3Haku 1e1MMOCTH LEeTbIX YUCell

12 Panmonaneupie uucna. OOBIKHOBEHHBIE W JECATHYHBIC JPOOH, TPOLICHTHI,
' OCCKOHEYHBIC TIEPUOIUUECKHE JPOOH

13 Apudmerndeckuii KOpeHb HaTypaabHOUM cTeneHu. JlelicTBus ¢ apuMEeTHICCKUMU
. KOPHSIMH HaTypalbHON CTENICHU

L4 Crenenp ¢ 1enbiM nokaszateneM. CTeneHb C palMOHAIBHBIM IOKa3aTelieM.
' CBoiicTBa cTeneHu

15 CuHyC, KOCHUHYC M TaHI€HC YHCJIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,
. ApKTaHTeHC YMCIOBOTO apryMeHTa

1.6 Jlorapudm uncna. JlecaiTuunble U HATypalbHbIE TOTapUPMBI

HelictButenbHble uyncia. Apu@METHYECKHUE ONEpaluu C ACHCTBUTEILHBIMHU
1.7 guciamMu. [IpuOmmKk€HHBIE BBIYUCIICHUS, TPaBHIA OKPYTJICHHS, MPHUKUAKA H
OLICHKA pEe3yJIbTaTa BIYMCICHUI

1.8 [IpeoOpa3zoBanue BbIpAKEHUN

1.9 KommuiekcHbie uncna
2 VYpaBHEHHS ¥ HEPABEHCTBA

2.1 Llemnbie 1 APOOHO-pAHOHATIBHBIC YPABHEHHS

22 Hppanmonanbabie ypaBHEHUS

23 TpuronomeTpruecKkue ypaBHEHHUs

24 [TokazarenbHbIE U TOTapuPMUUECKUE YPABHEHUS

25 Hensle u qpoOHO-palioOHaIbHbIE HEPABEHCTBA

2.6 HpparmonansHble HEpaBEHCTBA

2.7 [TokazarenbHbIe U JorapuPMUUECKre HEPaBEHCTBA

2.8 TpuroHomeTpruecKue HepaBeHCTBA

29 CucTtemMbl 1 COBOKYTHOCTH YPaBHEHUN U HEPABEHCTB

2.10 YpaBHEHUsI, HEPAaBEHCTBA U CUCTEMBI C TTapaMeTpaMu

2.11 Martpuiia cucTeMbl TUHEHHBIX YpaBHeHHH. OnpeenuTeah MaTPUIIbI
3 OyHKIMH U TpaPuKu




Oynaknus, crnocods! 3amanus QyHkiuu. ['padux dyakummn. Bzanmao obpaTHBIC

> ¢bynkuuu. YétHble n Heu€THbIe GyHKIMU. [leproanueckue GpyHKINN
OO6nacTp ompeneneHus W MHOXXECTBO 3HaueHWi ¢yHkuuu. Hymm QyHKIuu.
39 [IpomexxyTkn  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIUH.
' MaxkcumyMbl 1 MUHUMYMBI (GyHKIMH. HanOospliee W HauMeHbIIEe 3HAYCHUE
(YHKLHU Ha IPOMEXYTKE
13 CreneHHass (yHKUUS C HaTypaJbHbIM M LENbIM IOKa3aTeneMm. E€ cBolicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS 71-0i CTEIEHU
3.4 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U Tpaduku
3.5 [Toxa3zaTtenbHast 1 norapupmMudeckast pyHKIUHN, UX CBOUCTBA U Tpaduku
16 Touku paspeiBa. Acumnrotsl TpadukoB ¢GyHkuui. CBoHcTBa  (YHKIUH,
' HETPEPHIBHBIX Ha OTPE3KE
3.7 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHUS ITOCIEN0BATEILHOCTEN
3.8 Apudmerndeckast u reoMmerpudeckas nporpeccuu. @opmyiia CIoXKHBIX TPOIIEHTOB
4 Hauana maremaTHueckoro aHaausa
4.1 [IpousBoanas Gpynkiuu. [Ipon3BoaHbIE SIeMEHTAPHBIX (QYHKIUI
[IpumeHeHHe NPOU3BOJHOM K MCCIENOBAHUIO (YHKUMH Ha MOHOTOHHOCTb U
4.2 sKkcTpeMyMbl. HaxoxeHre HanOopIIero 1 HaMMEHbIIEero 3Ha4yeHNus (QyHKIMU Ha
OTpe3Ke
43 [TepBooOpaznas. UnTerpan
5 MHoecTBa 1 JIOTHKA
5.1 MHOXeCTBO, onepaluu HaJl MHOKecTBaMu. Jlmarpammel Ditnepa — Benna
52 Jloruka
6 BeposTHOCTB M CTaTHCTHKA
6.1 OnwucarenbHas CTaTUCTHKA
6.2 BeposTHOCTh
6.3 KomOunaTtopuka
7 Teomerpust
7.1 durypsl Ha IIOCKOCTH
7.2 [IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v TOBEPXHOCTH BPAIIICHUSI
7.5 KoopauHaTs! 1 BEKTOPBI




HOACHUTEJBHASA 3AIIMCKA

VY4eOHbIi Kypc « BeposITHOCTB U CTaTUCTHKA» YTIIyOJIEHHOTO YPOBHS SBIISETCS
OPOAODKEHHEM M Pa3BUTHEM OJHOMMEHHOI'O Y4eOHOro Kypca yriyOoJaéHHOro
YPOBHSI Ha YPOBHE CpeHETO 0011ero oopa3oBanus. YUeOHbIN Kypc IpeaHa3HaueH
s GOPMUPOBAHUSA Y OOYYAIOUIMXCA CTATUCTUYECKOW KYJIbTYypbl W MOHUMAaHHS
pOJIN TEOPUM BEPOSITHOCTEH KaK MAaTEMaTHYECKOTO MHCTPYMEHTA I U3yYCHHS
CJIy4aiiHbIX COOBITHH, BETMYMH U IpoueccoB. ITpu uzydyennu kypca oboramarorcs
IpPEICTaBICHNUA OOYYaIOIIUXCS O METOJaxX HCCIIEIOBaHUS HM3MEHYHMBOIO MUDA,
pa3BUBAaeTCAd MOHMMAaHWE 3HAYMMOCTH M OOLIHOCTH MAaTEMaTHYECKHUX METOJOB
IIO3HAHUS KaK HEOThEMJIEMOW 4YaCTU COBPEMEHHOIO €CTECTBEHHO-HAY4YHOIO
MUPOBO33PEHHUS.

Conmepxanue ydeOHOro Kypca HaNpaBlI€HO Ha 3aKpelyIeHUEe 3HaHUM,
HOJyYEHHBIX MPU U3YYEHHH Kypca Ha YPOBHE OCHOBHOT'O 0O0IEro oopa3oBaHus, U
Ha pa3BUTHE MPEACTABICHUM O CIy4allHbIX BEJIMYMHAX U B3aUMOCBS3AX MEXKIY
HUMH Ha BA)KHBIX NPUMEPaAX, CIOKETbl KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOIIErO
Mmupa. B pesynbraTe y 00yyaromuxcs 10KHO CPOPMUPOBATHCS NIPEICTABICHUE O
Haubosee ynoTpeOUTENbHBIX U OOIIMX MAaTEMAaTHYECKUX MOJENSX, UCIIOJIb3YEMbIX
JUI ONTMCAHUS aHTPOIIOMETPUUECKHX U IEMOTpapUueCKUX BETMUHH, IOIPEITHOCTEH
B pa3JIMYHbIE POJA U3MEPEHUSX, ITUTEIBHOCTU O€30TKa3HOM pabOThl TEXHUYECKUX
YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SBJICHUMN U TPOIIECCOB B 00IIECTBE. YUeOHBIN
Kypc siBIsieTcsi 0a30M Al OCBOEHUS BEPOSTHOCTHO-CTATUCTUYECKUX METOJIOB,
HEOOXOMMBIX CHELMATUCTaM HE TOJIBKO MHKEHEPHBIX CIEIUAIbHOCTEHN, HO TaKkKe
COLIMAJIbHBIX U MCUXOJIOTMYECKHX, TOCKOJIbKY COBPEMEHHBIE OOIECTBEHHbIE HAYKH
B 3HAQUMTEJIbHOM Mepe UCHOJIb3YIOT anmapar aHajiu3a OOJbIIMX JIaHHBIX.
[lenTpanbHyI0 4YacTh y4yeOHOTO Kypca 3aHUMaeT OOCYKJIEHHE 3aKOHA OOJBIINX
yucesl — (YHIAMEHTAJIBHOTO 3aKOHA MPHUPOJIbI, MMEIOLIEr0 MaTeMaTHYECKYIO
dbopmanm3zaruto.

B cooTBeTrcTBUM € yKa3aHHBIMM LEISIMH B CTPYKType y4eOHOro Kypca
«BeposTHOCTP M CTAaTUCTUKAa» Ha YINIyOJEHHOM YPOBHE BBIJIEJICHBI OCHOBHbBIE
cozepxkatenbHble TUHUU: «CiaydaliHble COOBITHS U BEepOsITHOCTU» U «CiydailiHble
BEJIMYHMHBI U 3aKOH OOJIBILIUX YHUCEI.

[ToMMMO OCHOBHBIX JIMHUW B yU€OHBIH KypC BKIIFOUEHBI 3JIEMEHTBI TEOPHU
rpagoB M TEOPUU MHOXKECTB, HEOOXOJUMBbIE JJISi TMOJIHOLEHHOTO OCBOCHUS
MaTepuanga JIaHHOTO Y4eOHOTrO Kypca M CMEXKHBIX MaTeMaTHYeCKHUX Y4YeOHBIX
KypCOB.

Conepxanue muHUM «CirydailHble COOBITHS U BEPOSTHOCTHY CIY>KUT OCHOBOM
wis GOpMUPOBAHUSA TPEJCTABICHUN O paCHpPEEICHUN BEPOSTHOCTEH MEXIY
3HAQYEHUSMM CIIyYalHbIX BEJIMYMH. Ba)KHYIO 4acTh B 3TOU CONEPKATEIBHON JINHUN
3aHUMAEeT H3Y4YEHUE TeOMETPUUYECKOr0 W OMHOMHUAIBLHOTO paclpeiesieHuid |



3HAKOMCTBO C UX HENPEPHIBHBIMU aHAJIOTaMU — MOKAa3aTEIbHBIM M HOPMAaJIbHBIM
pacrpeeIeHUsMU.

TeMbl, CBsI3aHHBIE C HEMNPEPHIBHBIMU  CIyYallHbIMU BEJIMYMHAMU U
pacupeneNeHus MU, aKUEHTUPYIOT BHUMaHUE OOYYarolMXCS Ha ONHCAaHUM U
U3YYEHUU CIy4YalHBbIX SIBICHUN C MOMOIIBIO HEMpEepbIBHBIX (QyHKIMI. OCHOBHOE
BHUMAHHE YENSIETCs MOKa3aTeIbHOMY U HOPMAJIbHOMY pacIpe/ielICHUSIM.

B ydeGHOM Kypce mpeaycMaTpuUBaceTCs O3HAKOMUTEIBHOE H3YyYEHHE CBSI3U
MEXKJy CIy4YalHbIMM BEJIMYMHAMU M OINHUCAHUE JTOM CBA3M C MOMOIIBIO
Koo purmenTa KOppesIMd W €ro BBIOOPOYHOTO aHajgora. OJTH AJIEMEHTHI
coJiepKaHus pa3BUBAIOT TeMY «/lnarpamMmbl pacceuBaHUs, U3YUECHHYIO HA YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHusl, 1 BO MHOI'OM OITMPAIOTCS HA CBEICHUS U3 KypPCOB
anreOpbl U TEOMETPHUH.

Emé oauH s1emMeHT  coaep:KaHWs, KOTOPBIM  Mpeajaraercs  Ha
O03HAaKOMUTEIBHOM YpPOBHE — TMOCIEA0BATEIbHOCTh CIyYalHbIX HE3aBUCUMBIX
COOBITHH, HACTYNAIOIIUX B €IMHUILY BpeMeHH. O3HaAaKOMJICHUE C paclpeieIeHuEM
BEPOSITHOCTEHM KOJMYECTBA TaKUX COOBITUHA HOCUT pPAa3BUBAIONIMN XapakTep H
SBJISIETCA AKTYaJIbHBIM ISl OyAyIIUX aOUTYpPUEHTOB, MOCTYHAIOMIUX HA YYCOHBIC
CIICIMAIBHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMM HayKaMH, TICUXOJIOTHEH U
yIPaBJICHUEM.

Ha uzydenue yueObHoro kypca « BeposTHOCTh U CTaTUCTHKA» HA YTIIIyOJICHHOM
ypoBHe oTBoAUTCS 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Henento), B 11 kiacce
— 34 gaca (1 gac B HeemIO).

C 01.09.2026 - yTO4YHEHO B COOTBETCTBHHM C COAECPKAHUEM pPaACIpPEIAECICHUE
pe3ynbTaTOB MO KjaccaM yuyeOHoro kypca "BeposiTHOCTh U CTaTUCTHKA" yueOHOro
npeaMera "Maremaruka" (yriyOneHHbIN YPOBEHB)



COILEPKXAHUE OBYYEHMUSA
10 KJTACC

I'pad, cBs3ubI Tpad, myTn B Tpade: nuxibl U nenu. CTeneHb (BAJICHTHOCTS)
BepiuHbl. ['padbr Ha miockocTu. [lepeBbs.

CnyyaiiHble SKCIIEpUMEHTHI (OMBITHI) M CIIy4alHbIE COOBITHUA. DJIEMEHTapHBIC
coObITust (Mcxozwl). BeposiTHOCTH cliydaitHOro coObiTHs. bBiM30CTh 4YacTOThI U
BepOSITHOCTU cOObITHI. CilyyallHble ONBITHI C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMHU.

Onepanu Hajg COOBITUSAMH: TIEpeceueHue, OO0bEeIMHEHUE, MPOTUBOIOIOKHBIC
coObITus. Jlnarpammel Ditiepa. @opMyiia CI0KEHHs BEPOSITHOCTEH.

VYcil0BHass BEPOSTHOCTb. YMHOXEHHUE BEpPOSATHOCTEH. JlepeBO CiydailHOro
akcriepumenTa. Gopmyna nonHou BepostHocTH. Popmyna baiieca. HesaBucumbie
COOBITHSI.

bunapHbIil ciydaiiHbld ONBIT (MCHBITAHUE), YCIIeX M HeyAada. HezaBucumbie
ucnbiTanust. Ceprst HE3aBUCUMBIX MCIBITAHUM A0 IepBoOro ycnexa. [lepectanoBku u
¢dakropuan. Yucno coueranuil. Tpeyronsauk [lackans. ®opmyna omaoma HeroToHa.

Cepust He3aBUCHMBIX HcnbITaHUl bepHyim. CiydaiiHblid BBIOOP M3 KOHEYHOM
COBOKYITHOCTH.

Cnyuaitnas  BenumuuHa.  Pacnpenenenwe — BeposiTHocTed.  Jlmarpamma
pactpenenenud. Onepanuu Haj ClIydalHbIMM BeIWYMHAMH. buHapHasd ciiydaiiHas
BennuuHa. [Ipumepbl  pacnpenesneHud, B TOM 4YHUCJIE TE€OMETPUYECKOE U
OMHOMUAJBHOE.

CoBmecTHOe pacnpeaeseHue ABYX Ciay4YaWHbIX BeqanduH. HeszaBucumble
cJIy4yaiHble BeJUYUHDI.

MaremaTnueckoe OXXUJAaHME CJOYYAHWHOW BeJMYHMHBbI (pacmpeaeieHus).
IIpuMepbl NpUMeHEeHUST MATEMATHYECKOI0 OKUAAHMA (CTpaxoBaHue, JoTepesi).
MaremaTu4yeckoe OKMIaHHE OuMHapHoOI CIAyYalHOM BEJIUYMHBI.
MareMaTn4yeckoe O0XKHMJAAHME CYMMBbI CJIYy4YaiHbIX BeJu4nH. Maremaruueckoe
0’KHIAHUE TeOMEeTPUYECKOr0o 1 OMHOMHAJIBLHOIO pacnpeae/eHui.

Jluciepcusi W CTaHAAPTHOE  OTKJIOHEHHE  CJY4YailHOH  BeJUYHUHbI
(pacnpenesienus). JAucnepcus OMHApHOU CJIy4aHOH BEJIMYHMHBI.
MareMaTH4yecKoe 0KUAAHUE NPOU3BEACHUS U JUCIIEPCUA CYMMbI HE3aBHCHUMBbIX
CJIy4ailHbIX BeJIMYHH. /[UcIiepcusi M CTAHAAPTHOE OTKJIOHEHHe OMHOMHUAJIBLHOIO
pacnpeneaenus. /lucnepcus M CTaHAAPTHOE OTKJIOHEHHE IeOMETPHYECKOro
pacnpeaejeHus.

11 KITACC

HepasenctBo YeOwiméBa. Teopema UeOwnméBa. Teopema beprymiu. 3akon
Oonmpmmx — uymcen.  BwiOopouHbld  MeTOn — HWccienoBaHui.  BwriOopouHbie
xapakTepucTuku. OTIeHUBaHUE BEPOATHOCTU COOBITHS MO BHIOOPOYHBIM JTAHHBIM.
[TpoBepka mpOCTEHINX TUTIOTE3 C MTOMOIIBIO0 U3YUECHHBIX paclpeaeeHui.

HenpeppiBHble ciydaiiHble BenuuuHbl. lIpumepsl. DyHKIUA IIIOTHOCTH



BEPOSITHOCTH pachnpeneieHus. PaBHOMEpHOE pacnpelesieHue U €ro CBOWCTBA.
3agaun, NpUBOASIIME K IOKA3aTEIbHOMY PACIPEACICHUIO. 3a/1a4, IPUBOISIINE K
HOpPMaJIbHOMY pacrpeaeneHuto. OyHKIMSA IJIOTHOCTH BEPOSATHOCTU
MOKAa3aTeIbHOTO pachpeesieHus, GyHKIUS MIOTHOCTH BEPOSTHOCTH HOPMAJIHLHOTO
pactpenenenus. OyHKIUA ITIOTHOCTU U CBOMCTBA HOPMAJIBHOT'O PAaCTIPEIEIICHHUS.

ITocnemoBaTeIbHOCTh,  OAWHOYHBIX  HE3aBUCHUMBIX  COOBITHH.  3ajayu,
NpUBOISIIME K pacnipeneneHuto [lyaccona.

KoBapuanus nByx ciayuyailHeix BenmuuuH. Kosdduiment nunHeiHon
koppemsiiui.  CoBMeCTHbIE — HAOMIOJIEHUS  JBYX  BEIMYHMH. BBIOOpOUHBIiA
kod(urmenT xoppemsauu. Paznmudane MeXmy JTHHEWHOW CBSI3bI0 M MPUYHUHHO-
CJIEACTBEHHOU CBs3bI0. JIMHEHAs perpeccusi, METO/I HAMMEHBIINX KBaApaTOB.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» (YT JIYBJIEHHBIA YPOBEHB) HA
YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00yYAFOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUMCKOTO 0OIIECTBA, MPEJCTABICHUE O MATEMATUYECKHUX
OCHOBaX (DYHKIITMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUH, TMPOICAYP
TpaXIAaHCKOTO  oOmectBa  (BBIOOPBI,  OMPOCBI W JApPYyroe), yMEHHue
B3aUMOJICHCTBOBaTh C COLMAJIbHBIMU HWHCTUTYTaMH B COOTBETCTBHH C HX
GYyHKUUSIMHA U Ha3HAYCHHUEM;

2) NaTPHOTHYECKOT0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOXKCHUS K
MPOIIOMY U HACTOSIIEMY POCCHUICKOW MAaTeMaTHUKH, IIEHHOCTHOE OTHOILICHHE K
JOCTUKEHUSAM POCCUIUCKUX MAaTEMAaTUKOB U POCCUMCKON MAaTeMaTUYECKOW IIKOJIbI,
UCIIOJIb30BAHUE JTHX JOCTIXKEHMM B JPYyTUX HayKax, TEXHOJIOTHsX, cdepax
SKOHOMUKHY;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

OCO3HAaHME JYXOBHBIX IEHHOCTEH POCCHUUCKOTO Hapojaa, chOPMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUSA, dTUYECKOTO IMOBEJICHHS, CBA3aHHOIO C MPAKTHUYECKUM
MPUMEHEHUEM JOCTIXKEHUN HAYKU U JIEATEIIbHOCThIO YUEHOT0, OCO3HAHUE JTMYHOTO
BKJIa/ia B IOCTPOCHHUE YCTOWUMBOTO OYIyIIETo;

4) 3¢TeTU4eCKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAas 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, pEIICHUH, PacCyKJIeHUI, BOCIPUUMYHUBOCTD K
MaTeMaTUYECKUM acleKTaM pa3jInyHbIX BUJOB UCKYCCTBA;

5) pu3u4ecKOro BOCIMTAHMS:

chOPMHPOBAHHOCTh yMEHHUS TPUMEHSATh MAaTeMaTHYeCKHUE 3HAHUS B
MHTEpecax 3JI0pOBOro 1 0€30MmacHOro oopasza KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 370pOBBIO (370pOBOE MHUTAHUE, COAJTAHCUPOBAHHBIM PEKUM 3aHATUU U
OTJIbIXa, peryJisipHas (u3nuvecKas aKTUBHOCTH), (PM3HMUECKOE COBEPLICHCTBOBAHUE
IIPU 3aHITUSX CIIOPTUBHO-03/I0POBUTEIHHOM €SI TEILHOCTHIO;

6) Tpy10BOI0 BOCIMTAHMSA:

TOTOBHOCTh K TPYAy, OCO3HAaHHME IIEHHOCTH TPYAOJIOOUS, HHTEpEC K
pasnuyHbiM  chepaMm  MPOPECCHOHAIBHON  JACSATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TMPUJIOKCHUSIMH, YMEHHE COBEpINAaTh OCO3HAHHBIA BBIOOD
Oynymeir mpodeccur U pealM30BBIBATH COOCTBEHHBIC IKU3HEHHBIC ILIAHBI,
FOTOBHOCTh U CIIOCOOHOCTh K  MaTEMaTHYECKOMY  OOpa30BaHHUI0 U



caM0O0Opa30BaHUIO Ha TMPOTSDKCHWHM BCEH JKW3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUHU MPAKTUUECKUX 3aJ]1a4 MaTeMaTHYECKON HaIPaBJICHHOCTH;

7) 3K0JI0THYeCKOr0 BOCIIUTAHMSI:

c(OPMHPOBAHHOCTh  DKOJIOTHYECKOW  KYJIbTYpbl, TOHUMAHUC BIUSHUS
COITMAJIbHO-DKOHOMHUYECKHUX IPOIIECCOB Ha COCTOSHHUE MPUPOJHONU M COIMAIBHOU
Cpelbl, OCO3HAHUE TJI00AIBHOTO XapaKTepa IKOJIOTUUECKUX MPOOJIeM, OpHUeHTAIUS
Ha TPUMCHCHHE MAaTeMaTHYEeCKUX 3HAHWN IJIs peIIeHUs 3amad B 001acTh
OKpYy’XKarollleld cpenpl, IUIAHUPOBAHUE IIOCTYIIKOB M OIICHKM WX BO3MOXKHBIX
MOCJICACTBUMN JIJIs1 OKPY KalOIel Cpeibl;

8) HeHHOCTH HAYYHOI'0 IO3HAHUSA:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIIECTBEHHON MPAKTUKHU, IOHUMAaHUE MaTEMaTHICCKOM
HayKH Kak cephl 4eIOBEUSCKON AeATeIbHOCTH, ITAINOB €€ Pa3BUTHUS U 3HAUUMOCTH
JUIS Pa3BUTHST LIMBUJIA3ALIMM, OBJIAJICHUE SI3BIKOM MaTEMaTUKH U MAaTEMAaTUYECKOU
KYJIbTYpOH KaK CPEJACTBOM MO3HAHUSA MUPA, TOTOBHOCTh OCYIIECTBIISATH MPOCKTHYIO
1 HUCCIIEIOBATENIbCKYIO JIEATEIbHOCTh MHANBUIYAIBHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJ/IbTATBI

Ilo3HaBaTe/ibHbIC YHUBEPCAJIbHbIE YUeOHbIE 1elCTBUS

ba3oBble 1ornyeckue aAeicTBu:

BBISBJISITh M XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKA MaTEMATHUYECKUX
OOBEKTOB, TIOHSATUM, OTHOIICHUN MEXKIYy MOHATUAMH, (POPMYIUPOBATH
OTpe/IeJICHUs] TIOHATUM, YCTaHABJIMBATh CYIIECTBEHHBINH MPU3HAK KJIaCCU(pUKAIIUU,
OCHOBaHMUS /171 000OIICHHS 1 CPABHEHH S, KPUTEPUHU MTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (QopMyIupoBaTh HW  TPEOOPa3OBBIBATH  CYXKIACHUS:
YTBEPAUTEIBHBIE U OTPHUIIATENIbHBIC, CAMHUYHbBIC, YACTHBIE U OOIIHE, YCIOBHbIC;

BBISIBJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOJIIOACHUSAX W YTBEPXKICHMSX, MpeajiaraTb KPUTEPUU st
BBISIBJICHHS] 3aKOHOMEPHOCTEU U IPOTUBOPEY U,

JIeJIaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX H
WHJIYKTUBHBIX YMO3aKJIIOUEHUHN, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MIPOBOUTH CAMOCTOSTENIBHO JOKA3aTeIhCTBA MATEMATHUECKUX YTBEPIKICHUM
(TIpsiMbI€ U OT IPOTUBHOTO), BHICTpAUBATh apryMEHTALIUIO, PUBOJIUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOCOO pemieHnus Yy4eOHOW 3ajaun  (CpaBHHBATh HECKOJIBKO
BapUAHTOB PEIlICHUs, BRIOMPATh HAOOJIee TOAXO AN ¢ YIETOM CaMOCTOSITEIBLHO
BBIJICJICHHBIX KPUTEPHUEB).



Bba3oBnle ncciienoBarejabcKkue AelcTBUSA:

UCIIOJIb30BaTh BOMNPOCHl KaK HCCIENOBATEIIbCKUM HMHCTPYMEHT ITO3HAHUS,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCHUPYIOIIME  MPOTHUBOpEUYUE,  MpodIiieMy,
yCTaHaBJIMBaTh MCKOMOE U JaHHOe, (OPMHUPOBATH TUIOTE3y, APryMEHTHPOBATH
CBOIO TIO3ULIHIO, MHEHHE;

MPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICIOBAHHE
110 YCTAaHOBJICHUIO OCOOCHHOCTEW MAaTeMaTUYECKOro 00ObEKTa, SIBJIICHUS, MPOIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXIy 00bEeKTaMU, SIBJICHUSIMH, TIPOILIECCAMU;

CaMOCTOATENHLHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
NPOBEIEHHOTO  HAOJIOJIEHUs, UCCIEIOBAaHUS, OILIEHUBaTh  JOCTOBEPHOCTh
MOJTYUYEHHBIX PE3yIbTAaTOB, BEIBOJOB U 0000IIECHNUIA;

MPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE IIpollecca, a TakKe BBIIBUTATh
MPEOJIOKEHUSI O €TO Pa3BUTHH B HOBBIX YCIIOBUSIX.

Pabora ¢ undgopmanueii:

BBIABJIATh AeUIMTH MHPOpPMAIINK, TaHHBIX, HEOOXOAUMBIX JIJIi OTBETA Ha
BOIIPOC U JJIsI PEILICHUS 3a/1auu;

BBIOMpaTh MH(POPMALINIO U3 UCTOYHUKOB PA3JIMUHBIX TUIOB, aHATU3UPOBATH,
CHUCTEMaTU3UPOBATH U UHTEPIPETUPOBATH HHPOPMAIUIO PA3IUUHBIX BUIOB U PopM
MpeACTaBICHHUS;

CTPYKTYpPUPOBaTh MH(POPMAIIUIO, MPEJCTABIATh €€ B pa3IUuHbIX (popMmax,
WUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATH HaJIEKHOCTD uHpopManmn o CaMOCTOSITEIILHO
c(hopMyIMPOBAaHHBIM KPUTEPUSIM.

KoMMyHHUKATHBHBIE YHUBEPCAJbHbIE YUeOHbIEe JeiicTBHS

Oo01enue:

BOCIIPUHUMATh U (GOPMYJIMPOBATH CYKJACHUS B COOTBETCTBUU C YCIIOBUSIMU U
IEJSIMH OOIICHUS, SICHO, TOUHO, TPAMOTHO BBIPAKATh CBOIO TOYKY 3PEHHS B YCTHBIX
U TNHUCbMEHHBIX TEKCTaxX, JaBaTh TOSICHEHUS II0 XOJy pEeIICHUs 3aJlauH,
KOMMEHTHUPOBATH MOJYYCHHBIN pe3yIbTarT;

B X0Ji¢ 0OCYXXJICHHS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXIa€MOM TEMBHI,
npoOJieMbl, pelraeMoi 3ajauyu, BBICKA3bIBAaTh WJICHU, HAIICJICHHbIE Ha TIOUCK
pELIEHUs], COIMOCTABIISITh CBOU CYXKIEHUA C CYXKICHHUSIMU JPYTUX YYaCTHUKOB
nuanora, oOHapy>KUBaTh PAa3jIMYMe€ M CXOJCTBO TMO3UIIMNA, B KOPPEKTHOU (opme
dbopMyIIMpOBaThH pa3HOTIIACHS, CBOM BO3PAKEHUS;

MPEACTABIATh PE3YJIbTAThl PELICHUS 3a/Jaud, YKCIIEPUMEHTA, UCCIICIOBAHMS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS € Yy4€TOM 3aaad
MPE3EHTAIUUA U OCOOEHHOCTEH ayTUTOPHH.



PeryasiTuBHbIe YHUBEpPCAJIbHbIE YUeOHbIEe 1eiCTBUSA

Camoopranu3anus:

COCTaBJISITH IJIaH, AJITOPUTM PEIICHUS 3a/1aui, BRIOUPATh CIOCO0 pElIeHUs C
y4E€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
1 KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOW MH(OpMAITUH.

CaMOKOHTPOJIb, IMOIIHOHAIbHBIH HHTEJIEKT:

BIAJE€Th HAaBBIKAMHM  TO3HABATENbHON  pedieKkcud KaKk  OCO3HaHUS
COBEPIIIAEMBIX JCHUCTBUN W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIhTATOB, BIA/ICTh
croco0aMy CaMOTPOBEPKH, CAMOKOHTPOJISl TMpolecca M pesyibTaTa pelieHus
MaTEeMaTUYECKOH 3a/1auu;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYThH IIPH PEIICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JIAHHBIX,
HalJEHHBIX OMMOOK, BEIIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTAaTa LIETTU U YCIOBUAM, OOBSICHATH IPUUHHBI
JOCTHKEHUS WIIM HEIOCTUKEHUSI PE3YJIbTATOB JIEITEIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHasl 1eATEIbHOCTD:

MOHMUMATh M KCTOJB30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAWBUIYJTBHON
paboThl MpU pEHIeHUH Y4YEOHBIX 3aja4y, MPUHUMATH 1I€Jb COBMECTHOM
NEATEIHPHOCTH, TJIAHUPOBATh OPTAHM3AIMI0 COBMECTHOW pPabOTHI, pacmpeneisTh
BUJIbI pabOT, TOTOBAPUBATHCS, OOCYXKIATh MPOLIECC U PE3YIbTAT paboThl, 00001IAThH
MHEHHS HECKOJILKUX JTIOJICH;

y4acTBOBaTh B TPYNIOBBIX Gopmax padoThl (00CykIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbID» M UHBIE), BHITTOJHITH CBOIO YACTh pa0OThI M KOOPAMHUPOBATH
CBOM JICUCTBUS C IPYTHUMH YJICHAMU KOMaH/IbI, OIEHUBATh KA4€CTBO CBOETO BKJIaa
B OOmUHA TPOAYKT TIO KpUTEPHUsM, CHOPMYIUPOBAHHBIM  YYaCTHHUKAMU
B3aUMOJICHCTBHA.

HPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOy4aromuiicss Hay4YuTCs:

CBOOOJHO OMepupoBaTh MOHATUAMHM: Tpad, miockuil rpad, cBsA3HBIA rpad,
nyTh B Tpade, Uenb, UK, AEPeBO, CTENEHb BEPIIMHBI, AEPEBO CIy4alHOTO
AKCIIEPUMEHTA;

CBOOOJTHO OMEPUPOBATH TMOHATUSAMH: CIYYalHBIA OSKCIEPUMEHT (OIIbIT),
Cly4aiiHO€ COOBITHE, DJIEMEHTAPHOE CIyYailHOE COOBITHE (PIIEMEHTApHBIN HUCXO/)
CIIy4yallHOTO  ONBITa, HAXOAWTh BEPOSITHOCTH COOBITHM B  OMBITAX C
PABHOBO3MOHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU,

HaxOJUTh U (POPMYIUPOBATH COOBITHS: MEpeceUeHE, OOBEIUHEHUE JaHHBIX
COOBITHH, COOBITHE, MPOTUBOMOJOKHOE JaHHOMY, HCIOJIb30BaTh JAHATPaAMMBI



Diinepa, KOOPIAWHATHYIO MPSMYIO JUIsS PELIeHUs 3a/1ad, MOJb30BaThes (HOpMysoi
CJIOKEHHSI BEPOSITHOCTEH JIJIs1 BEPOSITHOCTEN IBYX U TPEX CIIy4alHbIX COOBITU;

ONEPUPOBATH MOHATHUIMU: YCIOBHAS BEPOATHOCTD, YMHOKEHUE BEPOSITHOCTEN,
HE3aBUCUMBIE  COOBITHS, JEPEBO  CIy4ailHOrO  HKCIEPUMEHTa, HaxOJUTh
BEPOATHOCTU COOBITHI C IMOMOILIBIO MPaBUJIa YMHOXKEHUS, JI€PEBA CIIy4ailHOTO
OIbITa, HCIOJIB30BaTh (OpMyINy MOJHOW BepoATHOCTH, (opMyny baiieca npu
pELIEHNN 3a/ad, ONPENENATh HE3aBUCUMOCTb COOBITMH 1O ¢opMyle U IO
OpPraHM3aLMHN CIIy4aHOTO YKCIIEPUMEHTA;

NPUMEHATHh M3yYECHHbIE KOMOWMHATOPHBIE (OPMYJbl I MEPEUUCICHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTApHBIX COOBITUH CIIy4allHOTO OIIBITA, PEIICHUs
3a/1a4 110 TEOPUH BEPOSTHOCTEM;

CBOOOJHO  ONEPHPOBATH TMOHATHUSAMHU: OWHAPHBIA  CIyYalHBIA  OIBIT
(ucnpiTaHKE), yclex W HeyJaya, He3aBHCHMbIEC HWCIBITAHUS, CEpUsl HUCIIBITAaHUM,
HAaXOJIUTh BEPOSITHOCTUA COOBITUI: B CEPUU UCTIBITAHUH JI0 IEPBOrO yCIeXa, B CEPUU
UCTbITaHUI bepHyn, B ONbITE, CBA3aHHOM CO CIIy4ailHBIM BBIOOPOM M3 KOHEUHOU
COBOKYIIHOCTH;

CBOOOJHO OIEPUPOBATH MOHATHSIMH: CIy4yaliHas BEJIIMYMHA, PACIPEICICHHE
BEPOSITHOCTEH, AuarpaMMa pachnpeieneHus, OWHapHas clydaiiHas BEJIMYMHA,
reoMeTpuuecKoe, OMHOMHAIILHOE paclpeiesieHue.

K kxoniy 11 kiaacca oOyyaromuiicss Hay4YuTCs:

OIIEPUPOBATH TOHATUSAMU: COBMECTHOE pACIpPEIEICHUE IBYX CIy4anHbIX
BEJIMYMH, UCIIOJIb30BaTh TAOJIMILy COBMECTHOTO pacHpeeieHusl IBYX CIy4YalHBIX
BEJIMYMH JUIS BBIACIICHUS PACHPENCIICHUS KaXIO0M BEIWYUHBI, OIIPEICICHUs
HE3aBUCUMOCTH CIIyYalHbIX BEJIUYUH;

CBOOOJTHO OMEpPUPOBAThH MOHATUEM MATEMATHUYECKOTO OXHUAAHMS CIydalHON
BEJIMYMHBI (pacnpeneseHus), TPUMEHSITh CBOMCTBA MATEMaTUUYECKOTO OKHUJIAHUS
IIpU PEUIEHUU 3a7a4, BBIYMCISITH MATEMAaTHUYECKOE OXXKHIaHHE OMHOMHUAIBHOTO U
r€OMETPUYECKOI0 PaCIIpeIeIICHNN;

cBOOO/IHO ONEpPUPOBATH MOHSTUSAMU: TUCHEPCUS, CTAaHAAPTHOE OTKJIOHEHUE
CIIy4YallHOW BEJIMYMHBI, TPUMEHSATh CBOMCTBA IHUCIEPCUM CIIyYaWHOW BEJIWYMHBI
(pactipenienieHys) MpU PELICHUU 3a/lad, BBIUUCIATH AUCHEPCHIO M CTAHAAPTHOE
OTKJIOHEHHE F€OMETPUUECKOr0 U OMHOMHAIILHOTO paclpeeIeHU;

BBIUUCIISATH BHIOOPOYHBIE XapaKTEPUCTUKU 1O JaHHOM BHIOOPKE M OLIEHHWBATH
XapaKTePUCTUKH TEHEPAJbHOM COBOKYNMHOCTH JIaHHBIX IO  BBIOOPOYHBIM
xapaktepucTukaM. OLEHUBaTh BEPOSTHOCTU COOBITUN U MPOBEPSTH MPOCTEHINNE
CTaTUCTUYECKUE TUITOTE3BI, NOJIb3YSACh U3YUYEHHBIMU PACIIPEACICHUSMH.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KUIIACC
KosnunuyectBo yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Ne n/m Konrtpoanneie | IlpakTnyeckue
NPOrpamMmbl Bcero o0pa3zoBaTre/bHbIE
padoTbI padoTbI pecypesI
1 DneMeHTHl Teopuu rpadoB 3
) Ciy4aiiHble ONBITHI, CITy4aiiHble COOBITUS U 3
BEPOSTHOCTH COOBITUI
Omnepanuu Hajl MHOXKECTBaMH U
3 coObITHsIMH. CI0KEHHE U YMHOXKEHUE 5
BEPOSATHOCTEH. Y CIIOBHASI BEPOSTHOCTb.
HezaBucumeble coObITus
4 DneMeHThl KOMOMHATOPUKHU 4 1
Cepu nociie1oBaTeIbHbIX UCIIBITAHUI.
5 Ucneiranus bepuynnu. CayyaitHsiii BHIOOD 5
13 KOHEYHO! COBOKYITHOCTHU
6 CrnyualiHble BEIMYUHBI U pacrpeieieHus 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KIIACC

Kosaun4vecTBOo 4acos JIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (uudposrbie)
Ne i/ Kontpoabusie | Ilpakruyeckue
NPOrpaMMbl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
3aKoH OOJIBIINUX YUCENT
2 DJIEMEHThI MATEMAaTUYECKON CTATUCTUKU 6
HenpepbiBHBIE Ciy4daiiHbIe BETUYMUHBI
3 (pacripenenenus), Moka3aTeabHOE U 4
HOpMaJIbHOE pacnpeeNeHuUs
4 Pacnpenenenue Ilyaccona
CBsi3b MEX]y CITy4ailHBIMU BETMYMHAMU
6 O06o0muieHne 1 cucTeMaTH3aus 3HAaHAN 11 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0




HHPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KITACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOI
NPOBEPsSIeMOro .
o0pa3oBaTe/IbHOM MPOrpaMMbl CpeIHero 001ero 00pa3oBaHus
pe3yJabTara
6 Teopus BEpOSITHOCTEN U CTATUCTUKA
6.1 YuTaTh ¥ CTPOUTH TAOIMIIBI U AHATPAMMBI
6.2 OnepupoBaTh  NOHATHAMHU: CpeiHEe  apU(PMETHYECKoe, MeAuaHa,
HauOoJIblIIee, HAUMEHbLIEe 3HaUeHHEe, pa3MaxX MacCHBa YUCIIOBBIX JAHHBIX
OnepupoBaTh MOHATUSAMU: CIIyYalHbII 3KCIIEPUMEHT (OIBIT) U CIy4aiiHOe
COOBITHE, JIEMEHTAapHOE COOBITHE (3JIEMEHTapHBIH HMCXOJ) CllydyailHOro
6.3 OMbITA; HAXOJUTh BEPOSTHOCTH B ONbITAX C PaBHOBO3MOKHBIMHU
CilydalfHbIMU COOBITUSIMH, HAXOUTh U CPABHUBAThH BEPOSTHOCTH COOBITUIH
B M3YUYCHHBIX CITy4ailHbIX KCIIEpUMEHTaX
Haxomute u dopmynupoBatbs coOBITHS: TepecedeHne W OO0beIUHEHHE
64 JAHHBIX COOBITHIA, COOBITHE, MPOTHUBOIIOJIIOKHOE JaHHOMY COOBITHIO;
' [I0JIb30BAThCA ~ JuarpamMmamu  Oiinepa HW (QOpMYJION  CIIOKEHUS
BEPOSTHOCTEN IPU pelIeHUH 331a4
OnepupoBaTb IOHATUSAMHU: YCJIOBHAas BEPOSTHOCTb, HE3aBUCHUMBbIE
6.5 COOBITHS; HaXOAUTh BEPOSITHOCTH C MOMOILBIO MPABUIIa YMHOXEHHS, C
MOMOIIBIO IepeBa CIIy4allHOTO OIbITa
6.6 [TprMeHsITh KOMOMHATOPHOE MPABUJIO YMHOXKEHHUSI ITPU PEIICHUH 3a7a4
OnepupoBaTh NOHATUSAMU: HCIBITAHUE, HE3aBUCUMBIE UCIIBITAHUS, CEPUS
6.7 UCTIBITAHUH, yClleX U HeyJauya; HaXOAUTh BEPOSATHOCTH COOBITUH B CEpUU
’ HE3aBHCHUMBIX HCIBITAHMNA JI0 MEPBOTO yCIEXa, HAXOAUTHh BEPOSATHOCTH
coObITHI B cepun ucnbiTauuii beprysum
6.8 OnepupoBaTb NOHATHUSAMU: CilydaiiHas BEJIWYMHA, paclpelesieHue
' BEPOATHOCTEH, AUarpaMma pacrpeaesieHus
11 KIIACC
Kona .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOM
NPOBEPsIEMOro .
o0pa3oBaTe/IbHOM MPOrPaMMbI CpeHero 001ero o0pa3oBanus
pe3yJabTara
5 Teopus BEpOSTHOCTEN U CTAaTUCTHKA
51 CpaBHMBaTh  BEpPOATHOCTH  3HAUEHMM  CIOy4yallHOM  BEJIMYMHBINO

pacnpeaciiCHUIO UJIN C IOMOIIBIO JUarpamMm




OHepI/IpOBaTB IMOHATUCM MATEMATH4YCCKOIO0 OXHWJAaHUA, TIPHUBOINUTDH
IIPHUMEPEI TOI'0, KaK IPUMCHACTCA MAaTEMATUUCCKOC OXKHNJAaHNE cnyqaﬁﬁoﬁ

32 BEJIMYMHBI, HAXOJIUTh MAaTEMaTUYECKOE OXXKHJAHHE II0 JaHHOMY
pacnpeesieHUI0

53 Nwmetpb npencraBiaeHue 0 3aK0OHE OOJIBIINX YHUCEIT

54 Nmets npeacraBieHue 0 HOPMAJIIBHOM PACIIPENEICHUN




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3JIeMEHT COIEPIKAHUS

6

Teopust BEpOATHOCTEN U CTATUCTUKA

6.1

[IpencraBneHre  JaHHBIX C MOMOIIBK Tabmui W amarpamm.  Cpemnee
apudmernueckoe, MeAraHa, HauOOJbIIeE W HAMMCHBIIEE 3HAYEHHS, pazMmax,
JUCTIEPCHUS U CTAHJIAPTHOE OTKJIOHCHHUE YHCIIOBBIX HA0OPOB

6.2

CrnyualiHple SKCHEPUMEHTHI (OMBITHI) U CIIy4aiHbIE COOBITHS. ODIEeMEHTapHbIE
coObiTHst (Ucxoapl). BeposiTHOCTH ciydailHOTO CcOOBITHS. bBIM30CTh YaCTOTHIM
BEPOSATHOCTH COOBITUH. CiydyaiiHbIe ONBITHI C PABHOBO3MOXXHBIMU AJIEMEHTAPHBIMU
coObITUsIMH. BeposiTHOCTH COOBITHH B OMIBITAXC PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMHI

6.3

Onepauun Haj CcOOBITUSAMHU: IE€peceyeHue, OObEANHEHUE, IPOTUBOIOIOXKHbIE
coObITus. uarpammsl Diinepa. opmyia ciaoxkeHus: BEposATHOCTEN

6.4

VcnoBHass  BEpOSITHOCTb.  YMHOMKEHHE  BEpOATHOCTEH. JlepeBOo  CirydailiHOrO
skcriepuMenTa. @opmyria MmoTHoH BeposTHOCTH. HezaBucuMbIie COOBITHS

6.5

KombOunatopaoe mpaBuino ymHoxeHus. IlepecranoBku wu daxrtopuan. Yucmo
couetanuii. Tpeyronpauk Ilackans. ®opmyna 6unoma HeroTona

6.6

bunapHbili cimyuyaliHpli ONBIT (MCIBITAaHME), yclexX U Heydada. HesaBucumble
ucnelTanus. Cepusi HE3aBUCHMBIX MCHBITAHMW 10 mnieporo ycmexa. Cepus
HE3aBUCUMBIX UCNIBITAaHUN bepHymm

6.7

Cnyyvaitnas BennunHa. Pactipenenenue BepostHocTel. JluarpaMma pacnpeaesieHus.
[Tpumeps! pacnipeieieHnit, B TOM YHCIIE T€OMETPUIECKOen OMHOMHUATBHOE

11 KITACC

Kon

IIpoBepsiemMblii 3J1eMEHT COAePKAHUS

Teopust BEpOATHOCTEN U CTATUCTHKA

5.1

UucnoBble XapaKTEPUCTUKHU CIIyYaWHBIX BEIMYMH: MAaTEMATHYECKOE OXHUIAHUE,
JIUCTIEPCHUS U CTAHJIAPTHOE OTKJIIOHEHUE. [[puMepbl MpUMEHEHHS] MATEMAaTUYECKOTO
0’KUJaHUsI, B TOM YHUCJE B 3aJladax M3 MOBCEIHEBHOM >XU3HU. MaremaThdeckoe
OXKHJIaHWe OWHAPHOM CIIy4alfHOW BEJIMYMHBI. MaTeMaTH4eCcKoe OXHUIAHUE CYMMBI
CIIyYalHBIX BEJIMYMH. MaTeMaTH4eCKoe OKUIAHUE U JUCTIEPCUS] TEOMETPUUYECKOTO
¥ OMHOMHAIILHOTO pactpeieieHu

52

3aKoH OOJNBIINX YHCET U €r0 POJIb B HAyKe, MpHUpoie U obmiecTBe. BriOopoUuHbIif
METOJI UCCIEJOBAaHUI

53

[Ipumepbl HENpPepBIBHBIX ~ CIyYalHBIX BeNMWYWH. [lOHSATHE O TIOTHOCTH
pacrpezeneHus. 3a1auu, TPUBOAIINE K HOPMAITLHOMY pactpe/encHuto. [lonsarue
0 HOPMaJIBHOM pacCIpeeICHUH




MPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJIBHOM
ITPOT'PAMMBI CPEJHEI'O OBIIETO OBPA3OBAHUSI

Kon IIpoBepsiemble TpeGoOBaHNsl K PeAMETHBIM pe3yJibTaTaM OCBOCHHS
MPoBePSIeMOro | OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl CPeHEro 001ero
TpeOoBaHuUsI o0pa3oBaHusi

Bnanenne Mmerogamm 10Ka3aTeNbCTB, JITOPUTMaMH pPELICHMs 3ajad;
yMeHue (GOpMyIHpPOBaTh M ONEPUPOBATh MMOHATUSAMH: OIpEICICHHE,
aKCcuoMa, TeopeMa, CIEJICTBHE, CBOICTBO, NpPU3HAK, [0Ka3aTeJbCTBO,
paBHOCHIIbHBIE (POPMYIMPOBKH; IPUMEHSTh UX; yMEHUE (OPMYIHPOBATH
0o0paTHOE M IPOTHBOIOJIOKHOE YTBEP)KJIEHHE, NMPUBOJIUTH HMPUMEPHI U
KOHTPIIPUMEPBI, HCIOJIb30BaTh METOJ MaTeMaTHUYeCKON HWHAYKLHUU;
IIPOBOJIUTH JOKA3aTeNIbHbIE pACCYKICHHsI IIPU PEILIEHUH 33124, OLIEHUBATh
1 JOTMYECKYI0 IPaBWIBHOCTb PAacCyXJIE€HUH; YMEHHE OIepUpOBaTh
MOHATUSAMHU: MHOXECTBO, IOJIMHOKECTBO, ONEPALUU HaJl MHOKECTBAMU;
YMEHHME HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH —ammapar Jyis
OIMCaHMsI pealIbHBIX MPOLIECCOB U SABJICHUM U MPH PEIIEHUH 33/1a4, B TOM
YHCIIe U3 IPYTUX Y4eOHBIX PEAMETOB; YMEHHE ONIEPUPOBATH NOHIATUAMU:
rpad, CBA3HBIN rpad, 1epeBo, UK, rpad Ha MIIOCKOCTH; YMEHHUE 3a/aBaTh
1 ONMCHIBATh I'padbl pa3InYHBIMU CIIOCOOAMU; UCIOIB30BaTh Ipadbl MpH

peuieHuu 3ajia4

YMeHue onepupoBaTh NOHATHUSIMM: HATypaJbHOE YHUCIO, LEJIOE YHUCIIO,
CTENEHb C LEJIBIM I0Ka3aTesleM, KOpEHb HaTypaJIbHOM CTENEHH, CTETIEHb C
palMOHaIbHBIM IIOKA3aTENIEM, CTENEHD C ACUCTBUTEIbHBIM IIOKA3aTENIEM,
jJorapum 4uciaa, CUHYC, KOCUHYC M TAaHI€HC IPOU3BOJBHOIO YHUCIA,
OCTaTOK II0 MOJYJI0, PAallMOHAJIBHOE YHCIIO, MPPALMOHAIBHOE YHCIIO,
MHO)KECTBA HATypaJbHBIX, LEJbIX, PallMOHAIbHBIX, JAEHCTBUTEIbHBIX
2 YHCeN; YMEHHE HCII0JIb30BaTh IPU3HAKU JEIMMOCTH, HAUMEHBIINH 00IMii
JeNuTeNb W HaMMEHblee oOlee KpaTHoe, airoputM EBknmna mpu
pELIEHNN 33/1a4; 3HAKOMCTBO C PAa3JIMYHBIMU MO3MIIMOHHBIMUA CHCTEMaMU
CUMCIICHHS;  yMEHHE  BBINOJHATH  BBIUMCICHME  3HAYEHUH U
npeoOpa3oBaHusi  BBIPAKEHUH €O  CTENEHSAMH U Jorapugmamu,
npeoOpa3oBaHus  JPOOHO-pALMOHAIBHBIX  BBIPAXKEHUH;  yMeHUe

OICpHUpPOBATH INOHATHUAMMU IoCIC10BAaTCIIbHOCTD, apI/I(I)MCTI/I‘-ICCKaﬂ




MpPOrpeccusi, TeOMETpPHYeCKass MpPOrpeccusi, OECKOHEUHO YyObIBaroIias
reoMeTpuyecKas Mporpeccus; yMeHHUEe 3a/1aBaTh MOCIEeI0BATEIbHOCTH, B
TOM YHUCJIE C TIOMOMIBI0 PEKYPPEHTHBIX (HOPMYIN; YMEHHUE ONEepPHUpPOBATH
MOHATHAMH: KOMIUIEKCHOE YHCIO, CONPSDKEHHBIE KOMIUIEKCHBIE YHUCIA,
MOJIYJIb U apTYMEHT KOMIUICKCHOTO 4Hciia, (hopMa 3aluCh KOMITICKCHBIX
yucen (reoMeTpuyecKas, TPUroHOMeTpruiecKas 1 anredpanyeckas); yMeTh
MPOU3BOJIUTE apU(PMETHUECKUE ACUCTBHS C KOMIUIEKCHBIMU YHCIIAMU;
MIPUBOJIUTH IPUMEPHI UCIIOJIH30BAHUS KOMITIEKCHBIX YHCEI; OTIEpUPOBAThH
MOHATUSIMM: MaTtpuma 2x2 wu  3%3, onpeaeiauTeab  MaTpHIIbL,

FCOMeTpI/I‘-IeCKI/Iﬁ CMBICJI OIIPCACIIUTCIIA

VYMmenune OIICpHUPOBATh IMOHATHAMHU: PAMOHAJIBHBIC, HPPALMOHAJIBHEIC,
II0KAa3aTCIBbHBIC, CTCIICHHBIC, JIOFapI/I(I)MI/I‘ICCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA HW HCPABCHCTBA, HWX CUCTEMbI; YMCHHC OIICPUPOBATH
IIOHATHUAMU: TOXKACCTBO, TOXIACCTBCHHOC npeo6pa30BaHHe, YpaBHCHHUC,
HCpPaBCHCTBO, CHCTCMaA ypaBHeHPIfI U HCPABCHCTB, PaBHOCHUJIIBHOCTbH
ypaBHeHHﬁ, HEpaBCHCTB W CHUCTEM; YMCHUC PpCHIATh YpPABHCHU,
HCpPaBCHCTBA W CHUCTCMbLI C IIOMOIIBIO Pa3JIUYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHH, HCPABCHCTBA MW CHCTCMbBI C TIIapaMCTpOM; IPUMCHATH
YpaBHCHH, HCPABCHCTBA, UX CUCTEMBI IJId PCHICHUA MATCMATHYCCKUX

3a/la4 U 3a1a4 U3 pa3JIn4YHbIX obnacreit HAayYKH U peaanofI KHU3HHU

YMeHue omnepupoBaTh MOHATUAMU: (yHKUUS, UYETHOCTh (DPYHKIMH,
NEPUOUYHOCTh (YHKIMH, OrPaHHMYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb
(GyHKIMHU, SKCTpeMyM (QYHKIMH, HauOOJIbllIee U HaUMEHbIIEe 3HAYCHUS
(GYyHKIMK Ha IPOMEXYTKe, HeIpepbIBHAS (DYHKIMS, aCUMIITOTHI rpaduka
(GyHKIMYU, TIepBasi ¥ BTOpas MPOU3BOAHAS (YHKIIMHM, T€OMETPUUYECKUI U
¢u3nyeckuif CMBICI TPOM3BOJHOM, TepBOOOpa3Has, OIpeaeTIEHHBIN
MHTErpajl; YMEHHE HaxOOuUTh aCUMIOTOTHI Trpaduka (QYHKIMH; yMEHHE
BBIUHCIIATh  INPOU3BOJHBIE CyMMBI, IIPOM3BEICHMS, YAaCTHOTO U
KOMITO3UIIMN (PYHKIMH, HaXOOUTh YpPaBHEHHE KacaTeJbHOM K rpaduky
(GyHKIMK; YMEHHE HaXOJUTh HPOM3BOJIHBIC 3JIEMEHTAPHBIX (YHKIIMA;
YMEHHE HCII0JIb30BaTh MPOU3BOJIHYIO JUIsl HCCIENOBaHUS (YHKIIHM,
HaXOJWUTh HAuOOJIbIIME M HAaUMEHbIIWE 3HAYeHHUS (QYHKUUH; CTPOHUTH
rpad¥Kd MHOTOWIEHOB C KCIIOJb30BAaHHEM arlapara MaTeMaTH4YeCKOIro
aHaIM3a; NPHUMEHATh IPOU3BOJHYIO I HAXOXKJICHHS HaWIydIlero
pelIeHNs B MPHUKIAJHBIX, B TOM YHCJIE COLUAIBHO-DKOHOMUYECKUX U

(bU3UYEeCKUX 3a/1auax; HAXOAUTh TUIOMATN U O0BEMBI (PUTYP C TTIOMOIIIBIO




HUHTCTpajia, MPUBOAUTL MNPUMCPBI MATCMATUYCCKOTO MOACIUPOBAHUA C

OMOIIbI0 AU PepeHInanbHbIX YpaBHEHHIHA

YMeHue onepupoBaTh NOHATUAMHU: TpapuK GyHKIMH, 0OpaTHAs (QYHKIIHS,
KoMIo3uiusi (pyHKIUWA, JTuHEWHas (QyHKIusS, KBaapaTHyHas (QYHKIIHS,
panmoHanpHas (YHKIMS, CTerneHHas (YHKIUS, TPUTOHOMETPUYECKHE
(GyHKIMU, OOpaTHBIE TPUTOHOMETPHUYECKUE (DYHKIMH, TOKa3aTeiabHas U
aorapumuueckasi (QyHKUIUH; YMEHHE CTPOUTHb TpadUKd H3YyYSHHBIX
(GyHKOMA,  BBINOJIHATH  IpeoOpa3oBaHuss  rpaduKoB  (QYHKIIUH,
WCTOJIb30BaTh TPaQUKHU IJIsl M3YyYCHHS MPOLIECCOB M 3aBUCHUMOCTEH, MPU
pellieHrH 3aa4 U3 APYruX y4eOHBIX MPEJAMETOB W 3ajad M3 pealbHOU
KU3HU; BBIpAXaTh (QOpMyJIamMH 3aBHCHUMOCTH MEXIy BEIMYUHAMU;
WCIOJIb30BaTh CBOWCTBA M rpaduku QYyHKIMHA Ui PeICHUS YpaBHEHHIHA,
HEpaBEHCTB M 3a/a4 C IapaMeTpaMH; M300pakaTh Ha KOOPAMHATHOW

IINIOCKOCTH MHOXKCCTBaA peIJ_ICHI/Iﬁ ypaBHCHHfI, HCPaBCHCTB U UX CUCTCM

YMeHue pemiatb TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4MCIIE Ha
MPOIEHTHI, JOJIM U 4YacTH, Ha JIBWXKEHUE, pabOTy, CTOUMOCTh TOBAapOB U
yCIIyT, HaJIOTH, 33Jjauu U3 00JIaCTH yNpaBJIEHUS JUUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBIATH BBIPAKCHHS, yPAaBHEHHs, HEPABEHCTBA M WX
CUCTEMBI II0 YCIIOBHIO 3a/ayd, HUCCIEAOBATh IIOJYYEHHOE DEIICHHUE U
OLICHMBATh INPABJONOJO0OHOCTb pPE3YJbTAaTOB; YMEHHME MOJEINPOBATH
peanbHBIE CUTyallMd Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBHIO 3aJ1a4H, UCCIIEI0BATh
MIOCTPOEHHbIE ~ MOJENTM C  HUCIHOJb30BAHWMEM  ammapara  aiareOpsl,

MHTEPIIPETUPOBATH ITOIYYEHHBIN PE3YJIbTAT

YMeHue onepupoBaTh NOHIATUIMU: CpefHee apupMeTHYecKoe, MearaHa,
HauOoJblIee U HAaUMEHbIIIee 3HaYCHUs, Pa3Max, TUCIEPCHs, CTaHIapTHOE
OTKJIOHEHHE YMCIOBOr0 Habopa; yMEHHE H3BIEKaTh, UHTEPIPETUPOBATH
nH(pOpMaIHIo, MPEICTABICHHYIO B TaOIUIaX, HA qUarpaMMmax, rpapukax,
OTPaKaIOIIyI0 CBOMCTBA peaIbHBIX MPOLECCOB U SBJIECHUH; MPEACTABIATh
uHbOpMAlMIO C TOMOUIbI0 TaOJNUI] M JMarpaMM; HCCIENOBaTh
CTaTHUCTUYECKUE JIaHHbIe, B TOM 4YHCII€ C NMPUMEHEHHEM TpaduuecKux
METOIOB U 3JIEKTPOHHBIX CPE/ICTB; IpapUUecKH UCCIe0BAaTh COBMECTHBIE

HaOJIIOCHNUS C IOMOUIBIO AUArPaMM PACCEMBAHUS U TMHEHHON perpeccuu

YMeHue oIepupoBaTh IOHATHUSAMHU: CIIy4alHBIA OIBIT U CIy4alHOE

COOBITHE, BEPOSITHOCTh CIy4alHOTO COOBITUSI; YMEHHE BBIYMCIATDH




BEPOSTHOCTh C HCIOJb30BAaHUEM TIpaUUYeCKUX METOIOB; NPUMEHSThH
(GOpMyIIBI CIOKEHHS W YMHOXKCHHS BEPOSTHOCTEH, (HOpMyiy MOIHOU
BEpOSATHOCTH, popmyiy bepHysuim, komOuHaTopHbIe (HAaKThl U (HOPMYIIBL;
OLICHMBATh BEPOSTHOCTU pEATbHBIX COOBITHH; YMEHHE OIEpUpPOBATH
MOHATUSIMHU: CIy4yaiHas BeJNWYHMHA, pACHpeAeSiCHHEe BEpOSTHOCTEH,
MaTeMaTU4ecKoe OKUAAaHUe, IHUCIEPCHs M CTAaHIApTHOE OTKIOHEHHUE
CllyyailHOH BENWYMHBL, (DYHKIUH paclpenesneHus] W IUIOTHOCTH
PaBHOMEPHOT0, IT0KA3aTeJIbHOI'0 U HOPMAJIbHOTO PaclpeielIeHUH; yMEHUE
UCIIOJIB30BAaTh CBOMCTBA M3YYEHHBIX PACHPEACICHHUH Ul PeIIeHHs 3a/1a4;
3HAaKOMCTBO C MOHSATHUAMU: 3aKOH OOJIBIINX YHCEIN, METObI BHIOOPOYHBIX
UCCIICOBAaHM; YMEHHE NPUBOIUTH TIPHUMEPHl MPOSBICHUS 3aKOHA
OONBIINX YHCENl B TMPHUPOIAHBIX M OOLICCTBEHHBIX SIBICHUSAX; yMEHUE
OIIEPUPOBATH MOHATHUSMH: COYETAHUE, NEPECTAaHOBKA, YUCIO COYCTAHHH,
YHCIO TEepecTaHoBOK; OwHOM HpIOTOHa; yMeHHWE TNPUMEHATH
KOMOMHATOPHBIE (PAaKThI M pacCy>KACHUS IS PELICHHs 33/1a4; OL[CHUBATh
BEPOSITHOCTH PEATbHBIX COOBITHIA; COCTABISITh BEPOATHOCTHYIO MOJEIH H

HMHTEPIIPETUPOBATH ITOITYYEHHBIN PE3YJIbTAT

YMeHue onepupoBarb IMOHATHUSMH: TOYKA, MpsAMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIyY, BEJINUMHA yIJa, JIOCKUN yroJl, AByTrpaHHbIH
YIOJI, TPEXTPAHHBIN YTOJI, CKPEIIMBAKOIIMECS MPSAMbIE, MAPAIIIETBHOCTD U
MEePHEHIUKYISIPHOCTh MPSAMBIX U IJIOCKOCTEH, yroi MEXIy MNpSIMbIMU,
YroJl MEeXAy HpsAMOA M IUIOCKOCTBIO, YIOJ MEXIAY IJIOCKOCTSIMHU,
paccTossHUE OT TOYKM IO IUIOCKOCTH, PACCTOSHUE MEXAY MPSIMBIMU,
pacCcTOIHUE MEXAY IIIOCKOCTSIMHU; YMEHHUE HCIIOJIb30BaTh NMPU PEIICHUN
3a/1a4 u3y4eHHble (aKThl U TEOPEMBbI MIAHUMETPUU; YMEHUE OIICHHUBAThH
pa3Mepbl  OOBEKTOB OKPYKAIOMIETO MHpA; CTPOUTh MaTEMaTUYECKUE
MOJEJIM C TOMOIIBI T€OMETPUUECKUX TOHATUA W BEJIMYUH, pelarh

CBA3aHHLIC C HUMH ITPAKTUYCCKUE 3a1a4n
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YMeHue onepupoBarh MOHATHUSAMU: IUIOWAAb GUIYpbI, 00BEM (UTYPHL,
MHOTOTPaHHUK, NMPaBUWJIbHBIII MHOTOTPaHHHUK, CEYEHHE MHOTIOI'PAaHHUKA,
Ky0, mMmapaijenenumnes, Mnpu3Ma, NUpaMuia, (Gurypa u TOBEPXHOCTh
BpallleHHs, LUINHAP, KOHYC, map, cdepa, miomans cdepsl, MIONAIb
MOBEPXHOCTU MHUPaMHbI, MPU3MBbI, KOHYyca, LWIHHIpa, 00BbEM Kyoa,
MIPSIMOYTOJIBHOTO TapajuleieNunena, MUPaMHUAbI, MPU3MBbl, LWIMHIPA,
KOHyca, 11apa, pa3BEpTKa MOBEPXHOCTH, CEYEHHsS] KOHyca M LWIMHJIPA,

nmapajiyieJIbHBIC OCH HWJIM OCHOBAHHIO, CCUYCHHUC IIapa, IUIOCKOCTD,




Kacarommascs cdepbl, IWIMHApPA, KOHYCa; yYMEHHE CTPOUTh CEUYECHUE
MHOTOTpaHHUKa, U300paXkaTh MHOTOIPAaHHUKU, QUTYpbl U TOBEPXHOCTH
BpAIllEHHUs, UX CEUYEHUs, B TOM YHCJIE C IOMOIIbIO AIEKTPOHHBIX CPEJCTB;
yMEHHE MPUMEHATh CBOWCTBA F€OMETPHUYECKUX (PUTYp, CaMOCTOSTEIBHO
(opMyIHpPOBATH OIPEACIICHHUS N3ydaeMbIX (PUTYD, BBLABUTATh THIIOTE3BI O
CBOMCTBaX M MpHU3HAKAX IeOMETpHYECKHX (uryp, oOOCHOBBIBATH WIIU
OmpoBepraTb MX; yMEHHE MPOBOAUTH Kiaccuukanuoo ¢GUryp mo
pa3NUYHBIM TPU3HAKAM, BBIMOJHATE HEOOXOAMMBIC JIOTIOJHHUTEIBLHBIE

MOCTPOCHHUS
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VYMmenne OIICpHUPOBATH IIOHATUAMMU: JABHUKXCHUC B MMPOCTPAHCTBC,
napajuieNibHbIM MepeHoc, CUMMETPHUsSl Ha TUIOCKOCTU U B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue Moa00UsI, TOAOOHBIE (UTYpPHI; YMEHHE
pacrno3HaBaTh paBHbIE M MOJOOHBIE (PUTYpBI, B TOM 4YHCIE B MPHUPOJE,
HCKYCCTBC, ApXUTCKTYPC; UCITIOJIB30BATb ITCOMCTPUUCCKNUEC OTHOIICHUWA ITPpH
pelleHny 3a/a4y; HaXOAUTh T€OMETPHUYECKHE BENUYHMHBI (IJIUHA, Yrod,
I0a1b, 00BbEM) MPH PELICHUH 33a]a4 U3 IPYTHX y4eOHBIX MPEIMETOB U
u3 peaHBHOﬁ KN3HU,; YMCHHUC BBIYHUCIATL I'COMCTPUUYCCKHUC BCIMYHHDBI
(nmuHa, yrois, IUIOMIAAL, OOBEM, IUIIOIIAAh MOBEPXHOCTH), HCHOJB3YS
HU3Y4YCHHBIC (1)OpMy.HI>I U MCTOJZbI, B TOM YHCJIC. IUIOMAAb IMOBCPXHOCTH
MMPaMHJIbI, IPU3MBI, KOHYCa, IMIMHIpPA, IJI0aab cepbl; 00bEM Kyda,
MIpsAMOYTOJIBHOTO TapaliCJICIMIICAa, NHUpaMUAbl, MMPU3MBI, HUWJIHHApPA,

KOHYCa, Il1apa; yMEHUE HaXOAUTh OTHOLIEHHE 0O0bEMOB OJOOHBIX HUTYD
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VYMmenne ONCprpOBaATh MOHATHAMU: NIPAMOYTOJIbHAA CUCTEMaA KOOpJAMWHAT,
BEKTOp, KOOPJMWHATHI TOYKH, KOOPJIUHATHI BEKTOpA, CyMMa BEKTODPOB,
NPOM3BECHHE BEKTOpa Ha YHMCIIO, Pa3joKEHHE BEKTOpa Mo 0a3wucy,
CKaJISIPHOE TPOM3BEACHUE, BEKTOPHOE WPOM3BEICHUE, YIOJ MEXIy
BCKTOpaMH; YMCHHUEC HUCIIOJb30BATh BeKTOpHBIfI n KOOp}IHHaTHI:IfI METOJ

JUIS peIICHUS TCOMETPUYCCKHUX 3a/1ad U 3aa4 JPYTrUux y‘-Ie6HI:>IX npeaAMETOB
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YMmenue BI)I6I/IpaTI> HOI[XOI[SIHH/Iﬁ MCTO AJid PCIICHHUA 3a]a4r; IOHNUMAaHNC
SHAYUMOCTU MATCMATHUKU B HU3YUCHUH HNPHUPOAHBIX U 06H_ICCTBCHHLIX
IponeccoB " SIBJ'IGHI/II\/'I; YMEHHUE pacClio3HaBaTb IIPOSABJICHUC 3aKOHOB
MaTEMaTUKHU B HCKYCCTBC, YMCHUC IPUBOJUTHL TPUMEPBI MATCMATUYCCKUX

OTKPBITHHA POCCHUUCKON U MUPOBOM MaT€MAaTHYECKOW HAyKH




HEPEYEHDb DJIEMEHTOB COAEPKAHUSA, ITPOBEPAEMBIX HA EI'D
IO MATEMATHUKE

Kon IIpoBepsieMblii 3JIEeMEHT COAePKAHUSA
1 Yucna v BEIYMCIICHUS

1.1 Hatypanbnble u nensie yncina. [Ipu3Haku 1e1MMOCTH LEeTbIX YUCell

12 Panmonanbupie uucna. OOBIKHOBEHHBIE M JECATHYHBIC JAPOOH, TPOICHTHI,
' OCCKOHEYHBIC TIEPUOIUUECKHE JPOOH

13 Apudmerndeckuii KOpeHb HaTypaIbHOU cTeneHu. [[eficTBUs ¢ apudMEeTHISCKIMH
. KOPHSIMH HaTypalbHON CTENICHU

L4 Crenenp ¢ 1enbiM nokaszateneM. CTeneHb C palMOHAIBHBIM IOKa3aTelieM.
' CBoiicTBa cTeneHu

15 CuHyC, KOCHUHYC M TaHI€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
. ApKTaHTeHC YMCIOBOTO apryMeHTa

1.6 Jlorapudm uncna. JlecaiTuunble U HATypalbHbIE TOTapUPMBI

HelictButenbHble uyncia. Apu@METHYECKHUE ONEpaluu C ACHCTBUTEILHBIMHU
1.7 yucinamu. [lpuOnuxEHHbIC BBIYUCICHHS, MpPaBWIA OKPYTJEHUs, TPUKUIKA U
OLICHKA pEe3yJIbTaTa BIYMCICHUI

1.8 [IpeoOpa3zoBanue BbIpAKEHUN

1.9 KommuiekcHbie uncna
2 VYpaBHEHHS ¥ HEPABEHCTBA

2.1 Llemnbie 1 APOOHO-pAHOHATIBHBIC YPABHEHHS

22 Hppanmonanbabie ypaBHEHUS

23 TpuronomeTpruecKkue ypaBHEHHUs

24 [ToxazarenbHbIe U JorapuMHUUECKUE YPaBHEHHUS

25 Hensle u qpoOHO-palioOHaIbHbIE HEPABEHCTBA

2.6 HpparmonansHble HEpaBEHCTBA

2.7 [TokazarenbHbIe U JorapuPMUUECKre HEPaBEHCTBA

2.8 TpuroHomeTpruecKue HepaBeHCTBA

29 CucTtemMbl 1 COBOKYTHOCTH YPaBHEHUN U HEPABEHCTB

2.10 YpaBHEHUsI, HEPAaBEHCTBA U CUCTEMBI C TTapaMeTpaMu

2.11 Martpuiia cucTeMbl TUHEHHBIX ypaBHeHHH. OTpeeuTenh MaTPUIIbI
3 OyHKIMH U TpaPuKu




Oynaknus, crnocods! 3amanus QyHkiuu. ['padux dyakummn. Bzanmao obpaTHBIC

> ¢bynkuuu. YétHble n Heu€THbIe GyHKIMU. [leproanueckue GpyHKINN
OO6nacTp ompeneneHus W MHOXXECTBO 3HaueHWi ¢yHkuuu. Hymm QyHKIuu.
39 [IpomexxyTkn  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIUH.
' MaxkcumyMbl 1 MUHUMYMBI (GyHKIMH. HanOospliee W HauMeHbIIEe 3HAYCHUE
(YHKLHU Ha IPOMEXYTKE
13 CreneHHas (QyHKUUS C HaTypalbHbIM U LEJbIM IOKa3areneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS 71-0H CTETIeHH
3.4 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U Tpaduku
3.5 [Toxa3zaTtenbHast 1 norapupmMudeckast pyHKIUHN, UX CBOUCTBA U Tpaduku
16 Touku paspeiBa. Acumnrotsl rpadukoB ¢yHkuuil. CpoiicTBa  (yHKUUH,
' HETPEPHIBHBIX Ha OTPE3KE
3.7 ITocnenoBareIbHOCTH, CIIOCOOBI 3aJaHU ITOCIEN0BATEILHOCTEN
3.8 Apudmerndeckast u reoMmerpudeckas nporpeccuu. @opmyiia CIoXKHBIX TPOIIEHTOB
4 Hauana maremaTHueckoro aHaausa
4.1 [IpousBoanas pynkimu. [Ipon3BoaHbIE 2IeMEHTAPHBIX (QYHKINH
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YUYEBHO-METOJNYECKOE

OBECIIEYEHME

OBPA3OBATEJIBHOI'O TPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

- Maremaruka. ['eometpus: 10 - 11-e kinaccel: 6a30BbIH 1 TPOGUIBLHBIN
ypoBHH: yueOHUK; 14-¢ nznanue, nmepepadborannoe, 10-11 xmacc/
-Atanacss JI.C., bByty3oB B.®., Kagomies C.b. u ap., AKunoOHEpHOE

obmectBo «M3narenscTBO «IIpocBenieHue»

METOANYECKHUE MATEPHUAJIBI IJISA YUUTEJIA
- Maremaruka. I'eomerpus: 10 - 11-e knaccsl: 6a30BbId U IPODUITBHBII
ypoBHHU: yueOHUK; 14-¢ uzganue, nepepadorannoe, 10-11 kiacc/
-Atanacss JI.C., bByry3oB B.®., Kagomues C.b. u ap., AKunoHEepHOE

obmectBo «M3narenscTBO «IIpocBenieHues

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI
CETHU UHTEPHET

— bubmuoteka [{OK https://m.edsoo.ru/
— https://uchitelya.com/matematika/

— https://urok.1sept.ru/

— https://resh.edu.ru/

— https://4ege.ru/gia-matematika/



