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Y4eOHOro Kypca «AJsredpa u Ha4aJjIa MATEMATHYeCKOr0 aHAJIN3A.
Yriay0JieHHbIi YPOBEHD)

1151 ooyuarormuxcst 10 — 11 kiraccos

IMNOACHUTEJBHASA 3AIINCKA

VYyebnslii Kypc «AnreOpa U Hayajga MaT€MaTHUYECKOIO aHAJIN3a» SBISETCS
OJIHUM U3 Haubojiee 3HAYMMBIX B MNpOrpamMMe CpeaHero oOIiero ooOpa3oBaHWS,
MOCKOJIbKY, C OJJHOW CTOPOHBI, OH OOECIEUYMBAET MHCTPYMEHTAIbHYIO 0a3zy Iis
U3YYEHUSI BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYroil CTOPOHBI, (hopMupyer
JIOTHYECKOe W aOCTPaKTHOE MBIIICHUE O0yJaIolUXCcs Ha YPOBHE, HEOOXOIMMOM
JUTST OCBOCHUS WH(GOPMATUKU, OOIIECTBO3HAHNUS, ICTOPHH, CIIOBECHOCTH U JIPYTHX
JUCUMIUIMH. B paMkax aaHHOTO y4eOHOro Kypca OOydaroIuecs OBJIaJIeBalOT
YHUBEPCAIBHBIM SI3IKOM COBPEMEHHON HayKd, KOTopas (OpMYyIUpYyeT CBOU
JTOCTIKEHUSI B MAaTEMaTHIECKOM opMme.

Y4eOHbIil Kypc anreOpbl W Hayal MAaTeMaTHYECKOTO aHadn3a 3aKJIabIBacT
OCHOBY Il YCHENIHOTO OBJaJACHUS 3aKOHAMHM (PU3UKU, XUMHUHU, OHOJIOTHH,



MMOHUMAHUS OCHOBHBIX TCH/ICHIIMI Pa3BUTUS YKOHOMHKH M OOIECTBEHHOHN KU3HH,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX MHU(PPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX U JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPAKTHBIMU M JIOTHYECKHU
CTPOTUMHU KOHCTPYKLMSIMHU alreOpbl M MaTeMaTHYEeCKOro aHalii3a pa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTH, JOKAa3bIBaTh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKUHUU U PacCyXIaTh JEAYKTHUBHO, HCIIOIb30BaTh
0000I1IeHe W KOHKPETH3alMio, aO0CTparupoBaHUE M aHAJIOTHIO, (QopMmupyer
KPEATUBHOE U KPUTHUECKOE MBIILICHHE.

B xone u3yuenusi yuyeOHOro kypca «Ainredpa ¥ Hayalla MaTeMaTHYECKOTO
aHanu3a» OOyYarolIMecs IMOJY4YaroT HOBBIA OIBIT PEIICHHsS NPUKIAJAHBIX 3a/ad,
CaMOCTOATENIBHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJIENIEH PEAbHBIX CUTyaluH,
UHTEPIPETAlUA  TOJYYCHHBIX  PEHIEHUM, 3HAKOMITCS C  IpUMEpaMu
MaTE€MaTU4YeCKUX 3aKOHOMEPHOCTEW B IIpUPOJE, HAYKE U HCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMAaTUYECKUMU OTKPBITUSAMH U UX aBTOPAMH.

VYueOHbIil Kypc 00J1alaeT 3HAYUTEIbHBIM BOCHUTATEIbHBIM IOTECHIIMAIOM,
KOTOPBIM pealu3yeTcsi Kak uepe3 Y4eOHBbIM MaTepuajn, CHocOOCTBYIOIIUMA
(OpMHUPOBAHNIO HAYYHOIO MHMPOBO33PEHMsI, TaK U dYepe3 crneuuduky ydeOHOi
NEeATETbHOCTH, TpeOylomed MNpOJAOIKUTENbHOW KOHIEHTpAIMd BHUMAaHUS,
CaMOCTOATEIbHOCTH, aKKYPAaTHOCTH U OTBETCTBEHHOCTH 32 MOJIyYEHHBIA pe3yJIbTaT.

B ocHoBe MeToanku oOydeHus anreOpe U HayajiaM MaTeMaTUYecKOoro aHaIn3a
JICKUT JIEATETbHOCTHBIA IPUHITUI OOyUEHHUS.

B cTpykType yuebHOTo Kypca «Anredpa 1 Hayajia MaTeMaTHIECKOTO aHATN3a»
BBIJICJICHBI  CIICNIYIOIIUE COAEPKATEIbHO-METOANYECKHEe JuHUU: «Yucina wu
BBIYMCIICHUS», «DYyHKIIMU U Tpadukn», «YpaBHEHHUs U HepaBeHCTBa», «Hauana
MaTE€MaTUYeCcKOro aHanu3a», «MHoXecTBa U JIoTMKa». Bce OCHOBHbIE
COJIEPKATEIIbHO-METOIMYECKUE JIMHUM H3Y4alOTCSd Ha MPOTSHKEHUU ABYX JIET
oOyuyeHusl Ha YpOBHE CpEHET0 00I111ero 00pa3oBaHusl, €CTECTBEHHO JOMOIHSIS IPYyT
Jpyra 1 MOCTENEHHO HACHIAasCh HOBBIMU TEMAaMHM U pasjenamu. JJaHHbI yueOHbIN
KypC SBJSIETCS WHTErPATHBHBIM, IOCKOJIbKY OOBEOUHSET B celde cojaepaHue
HECKOJIbKMX MAaTeMAaTHUYECKHX IUCUUILUIMH, TaKUX Kak aiaredpa, TPUTOHOMETpHS,
MaTeMaTUYECKHIl aHau3, TEOPUSI MHOKECTB, MaTeEMaTHUecKas Jioruka u apyrue. [1o
Mepe TOro Kak 00ydJaroIiuecs OBJIJEBAIOT BCE OoJiee MUPOKUM MaTeMaTHYECKUM
anmnapaTroM, y HUX IMOCJIEI0BAaTEIbHO POPMUPYETCS U COBEPUICHCTBYETCS YMEHHE
CTPOUTh MATEMAaTUYECKYI0 MOJENIb PEAJIbHOW CHUTYyallMd, MNPUMEHATHh 3HaHUS,
MOJIYYCHHBIC TP W3YYCHHH YYEOHOTO Kypca, ISl pPelIeHUsT CaMOCTOSITEIHHO
chOpMyIMPOBAHHONW MaTeMAaTUYECKOW 3a/Jaud, a 3aTeM HHTEPIPETUPOBATH CBOU
OTBET.



CopepxatenpHO-MeTOANYECKass JUHUS «Yuclia W BBIYMCICHUS» 3aBEpIIACT
(dbopMHpOBaHNE HABBIKOB MCMOJIb30BAaHUS JACUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HAYaToO Ha YpPOBHE OCHOBHOTO 0011ero oopazoBanus. Ha ypoBHe cpenHero ooiero
oOpa3zoBaHus 0co0O€ BHUMaHue  yaemnsieTcss  (OPMUPOBAHMIO  HABBIKOB
pallMOHANBHBIX BBIYMCIICHHUM, BKIIOYAIOMIMX B Ce0sl MCIOJIb30BAHUE PA3IUYHBIX
dopM 3amucu 4yHcna, yMEHHUE JeNaTh NPUKUJKY, BBINOJHATH MPHOIMKEHHBIC
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBBIC BBIpAXXEHUS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTAHTaMU. 3HAKOMble OOYy4YaloIMMCS MHOXECTBA HATypalbHBIX, LEJBIX,
pallMOHANBHBIX U JACHCTBUTENBHBIX  YHUCEN  JIOMOJIHAIOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4Hhceld. B  KakaoM M3 53THUX MHOXECTB pPacCMaTpPUBAIOTCS
CBOMCTBEHHbIE €My cHeuu(pHUUEecKHe 3ajJadyd W Olepaluu: JCJeHHE Halelo,
ONEPUPOBAHUE OCTATKAaMH Ha MHOXECTBE LIEJBIX 4YHCEN, OcOoOble CBOMCTBA
paIlMOHANBHBIX U UPPAMOHANIBHBIX YUCEN, apu(METUYECKUE OTepalluy, a TaKxKe
U3BJICUCHUE KOPHS HATYpaJbHOM CTENEHW Ha MHOYKECTBE KOMILJIEKCHBIX YHCEIL.
brnaronapsi mocienoBaTeIbHOMY PACIIMPEHUIO Kpyra HCIOJIb3YEMBIX YHCENT U
3HaKOMCTBY C BO3MOXKHOCTSMH MX MPUMEHEHHS JUIS PEUICHUS Pa3iHyuHbIX 33734
dbopMupyeTcsi TpeaCTaBICHNE O €IUHCTBE MATeMAaTHKH KaK HayKH U €€ POJH B
INOCTPOEHUU MOJIEJEH pEeaJlbHOTO MHUpA, MIMPOKO HCIOJIB3YIOTCA 0000IeHue |
KOHKpETHU3aIHsL.

Jluaust «YpaBHEHHUS W HEPABEHCTBA» peaJU3yeTcs Ha MPOTSHKEHHH BCETO
oOy4yeHHs Ha YpPOBHE CpPEIHEro OOIIero oOpa3oBaHUs, MOCKOJBKY B KaXJIOM
pasnene IIporpaMMbl NpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIOUIMX 3a1ad. B
pe3ynabTaTe OOy4arolUecss OBJIAJEBAIOT Pa3IMUYHBIMU METOJAMH  PELICHUS
palMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTENbHBIX, JIOTApUPMUUYECKUX U
TPUTOHOMETPUUYECKUX ypAaBHEHWH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
colepKanmx mapameTpol. [lodydeHHBIE YMEHHS IIHPOKO HCIOJB3YIOTCS MpH
UCCIIEIOBaHUM (PYHKIUI C MOMOIIBIO MPOU3BOJHOM, MPHU PEIIEHUHN MPHUKIAIHBIX
3a/la4y M 3a7]a4 Ha HAXOXKJECHUE HAMOOBIINX U HAUMEHBITUX 3HAYCHUN (PYHKIUU.
JlanHasi conepxkaTenbHasi IMHUSA BKJIIOYAET B ce0s Takke (OPMUPOBAHUE YMEHUN
BBIMIOJHATH  pacuéTtel 1o  (opmymnam, TpeoOpa3oBaHWs  PalMOHAIBHBIX,
UPPAIMOHATIBHBIX W TPUTOHOMETPHUECKUX BBIPAXKCHHUHM, a TaKXKe BBIPAKCHUH,
COJEpKalIMX CTENEHU U JiorapudMmbl. braronaps u3ydeHHIO anredpanyeckoro
MaTepuasa IpOUCXOANT JajbHeilIee pa3BUTHE aITOPUTMUYECKOTO U aOCTPAKTHOTO
MBIIUICHAST 00yJarommxcsi, OPMUPYIOTCS HaBBIKU JCTYKTUBHBIX PacCyXICHUH,
paboThl C CHUMBOJBHBIMU (OpMaMH, TPEACTABICHUS 3aKOHOMEPHOCTEH W
3aBUCUMOCTEH B BUJIC PABEHCTB M HEPaBEHCTB. AnreOpa npeniaraet 3G PpeKTuBHbIC
UHCTPYMEHTBl [UIsI pPELIEHUS MPaKTUYECKHMX M €CTECTBEHHO-HAYYHBIX 3ajad,
HarJIsHO JEMOHCTPUPYET CBOM BO3MOKHOCTHU KaK SI3bIKa HAYKH.



CopepxxarenpHOo-MeTOMYecKass JuHUAS «DyHKIMM ©u Tpadukm» TECHO
MeperieTaeTCs C JAPYTMMH JIMHUSIMH Yy4e0HOTO Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 331a€T MOCJIEN0BATEIIBHOCTh U3YUCHUsI MaTtepruana. M3yueHne cTeneHHou,
MOKa3aTebHOMU, Jorapu(PMUIECKON U TPUTOHOMETPUICCKUX (PYHKIIUMA, UX CBOMCTB
U rpaduKoB, UCIOIb30BaHUE (QYHKIIMN JIJI PEIICHUs 3ajad U3 APYTUX y4eOHBIX
MIPEIMETOB U PEATIBHOM KU3HU TECHO CBA3aHO KaK C MATEMATHYECKUM aHAIN30M,
TaK ¥ C pPEIICHUEM ypaBHEHWI M HepaBeHCTB. lIpu »ToM OoOJblIOE BHUMaHUE
yaensieTcs GOPMUPOBAHUIO YMEHHUS BbIpakaTh (OpMYyJIaMH 3aBUCUMOCTH MEXKITY
Pa3IMYHBIMM BEIMYMHAMU, HCCIAEA0BATh IOJIyYCeHHBbIE (DYHKIIUM, CTPOUTH HX
rpaduku. Matepuai 3Toi coaepkaTeIbHON JIMHUHM HAIlEJICH Ha Pa3BUTHE YMEHUN U
HAaBBIKOB, ITO3BOJISFOIINX BBIPAKATH 3aBUCUMOCTH MEXKIY BEIMUMHAMHU B PA3JIMYHOU
dbopme: aHaTUTHIECKOH, Tpadudeckoit u cioBecHO. Ero mzydenue crmocoOcTByeT
Pa3BUTHUIO AJTOPUTMHYECKOTO MBIIIICHUS, CIHOCOOHOCTHM K OOOOIICHHIO W
KOHKPETHU3aIuH1, UCTI0JIb30BAaHUIO aHAJIOTHH.

ConepxarenpHas nuHusl «Hauyana maremMaTHYecKOro aHaiu3a» IO3BOJISET
CYIIECTBEHHO PACUIMPUTh KPYI KaK MAaTE€MaTHYECKUX, TAK W MPUKIIAIHBIX 33/ad4,
JOCTYIHBIX OOYYalOMIMMCS, TaK KaK Y HHUX MOSBISETCS BO3MOXKHOCTH CTPOUTH
rpaduKu  CIOXKHBIX (YHKIHH, ONPEACNiaTh WX HauOOJbIINEe W HaWUMEHBIINE
3HAQYCHUS, BBIYUCIATH IUIOMAAU (GUTYp M OOBEMBI TEJ, HAXOJWTh CKOPOCTH M
YCKOpeHUd TpoueccoB. JlaHHas cojepkarenbHas JIMHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH TOCTPOCHUS MATEMATUYECKUX MOJICIEH pEAIbHBIX CHUTYyaluid,
MO3BOJISICT HAXOAUTh HAWJTyYIIIEe PEIICHUE B TPUKIAHBIX, B TOM YHCJIE€ COIUAIBHO-
SKOHOMMYECKHX, 3ajadax. 3HAKOMCTBO C OCHOBAMHM MAaTeMaTHUYE€CKOI'0 aHajin3a
CIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO, (hOPMAJILHO-JIOTHYECKOTO U KPEaTHBHOTO
MBIIIUICHUSI, (OPMHUPOBAHUIO YMEHHUM pacrio3HaBaTh IMPOSIBJICHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEXHUKE U UCKyccTBE. OOyUaronrecs y3HatoT O BbIIAIOIINUXCS
pe3yabpTarax, MOJYYCHHBIX B XOJI€ Pa3BUTHS MaTeMaTHKH KaK HayKH, U 00 HX
aBTOpax.

ConepxarenpHO-MeTOAMYECKask TUHUS «MHOXKECTBA U JIOTUKA» BKJIIOYACT B
ceOsi DPJIEMEHTHl TEOPUM MHOXKECTB M MaTEMAaTHYEeCKOW JOTUKHU. TeopeTuko-
MHOKECTBEHHBIE MPEJICTABICHUS MPOHU3BIBAIOT BECh KYPC MIKOJIbHON MATEMATUKH
W TpejiararoT Hanbojiee YHHUBEPCAIBHBIM S3BIK, OOBCAMHSIONMIMN BCE pa3icibl
MaTeMaTUKM U €€ TMPWIOKEHUW, OHMU CBSA3BIBAIOT pa3HbIE MaTeMaTUYECKUE
JUCHUIUIMHBL W MX NOPWIOXKEHUsS B eauHoe 1enoe. [losroMy BaxHO JaTh
BO3MOXXHOCTh OOydYaromemycsi TOHUMAaTh TEOPETUKO-MHOXECTBEHHBIM  SI3BIK
COBPEMEHHOM MaTE€MaTHUKH U HCMOJIb30BaTh €ro I BBIPAKEHUS CBOMX MBICIICH.
JpyruM BaXHbIM MPU3HAKOM MAaTEMAaTUKU KaK HAayKd CleAyeT MpU3HATh
CBOMCTBEHHYIO €l CTPOTOCTh OOOCHOBAaHWM H CJIEJAOBAHHE OMNPENCIEHHBIM
MpaBujaM  MOCTPOCHUS  JOKA3aTeJIbCTB.  3HAKOMCTBO  C  JJIEMEHTaMHU



MaTEMaTUYeCKOW JIOTUKH CIHOCOOCTBYET PAa3BUTHUIO JIOTHYECKOTO MBIIIICHUS
0Oy4JaroIIMXcsi, TTO3BOJISIET UM CTPOUTH CBOM PACCYXKICHUS HAa OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa M Hauajga MaTEMaTHYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MaTHYE€CKOTO MOJICIUPOBAHMS, KOTOPHIE MPU3BAHbBI
CrocoO0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB IIOCTPOCHUS MOJIEICH peaTbHBIX
CUTyalluid, WCCIEIOBaHMUS JTUX MOJIeJIed ¢ MOMOUIBIO amnmapara aiareOpbl u
MaTEMaTUYECKOr0 aHalin3a, WHTEPIpETalMi MOJYyYEHHBIX pe3yibTaToB. Takue
3aJlaHus BIUIETEHBI B KXK/IbIN U3 Pa3/esioB MPOrpaMMbl, TOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca HIMPOKO HMCIIOJB3yeTCs i pelieHus] MpUKIaaHbX 3anad. [lpu
pPEIICHUN  pPEATbHBIX  MPAKTHYECKUX  3a7ad  OOydJaromiuecss  pa3BHBAIOT
HAOJIOMATeIbHOCTh, YMEHHE HaxXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIb30BaTh  aHAJOTHI0, 0000maTh W KOHKPETH3UPOBaTh  MIpoOiemy.
JesTenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHUS NPUKIAJHBIX 3a7a4
OpraHU3yeTCs B MPOIECCE U3YUCHUS BCEX TEM Yy4eOHOTO Kypca «Anredpa 1 Havasa
MaTeMaTHYECKOr0 aHAJIN3ay.

Ha wu3yueHue yuyeOHOro kypca «AnreOpa M Hayajga MaTeMaTHYE€CKOTO
aHaiau3a» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUYEHUA

10 KITACC

Yuciaa v BIYMCICHUA

Panmonaneupie umcna. OOBIKHOBEHHBIE W ACCSITUYHBIE IPOOU, MPOLEHTHI,
OeckoHeuHbIe Tepuoauueckue apoou. [Ipumenenue npobeil u MPOIECHTOB IS
pelIeHus IPUKIAJHbIX 3a7a4 U3 Pa3JIMYHbIX OTpAciel 3HAHUWM U PEANIbHOU KU3HH.

JleiicTBUTENBHBIE 4YHMCIA. PanuoHaJBHBIE W UPpPALMOHAIBHBIE YHCIIA.
ApudpmeTnueckue  onepauMM € JICWCTBUTENBHBIMU  yHclIaMd.  Moayib
JEHCTBUTENHFHOTO YKCIa U ero cBoicTBa. [IpuOmmkE€HHbIE BBIYUCICHNUS, TTPaBHUIIa
OKPYIJICHHS, IPUKHUJIKA U OLIEHKA pe3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ 1nensiM nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
HOJXOAIIEeH (POPMBI 3aIIMCH IEHCTBUTENBHBIX YNCEN ISl PEILICHUS TPAKTHUYECKUX
3a/1a4 U MPEACTABICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HaTypaJIbHOM CTENIEHU U €ro CBOMCTBA.

CreneHp C palMOHAJbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JEUCTBUTEIBHBIM I0KA3aTEIIEM.

Jlorapugm uymucna. CpoiictBa norapu¢pma. JlecaTnyHble U HaTypajbHbIE
JorapuMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTaHI'€HC YHCIIOBOTO apryMeHTa. ApPKCHUHYC,
aApPKKOCHHYC M apKTaHI€HC YUCIIOBOI'O apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIE ypaBHEHUsI M YypaBHEHHs-ciencTBUs. HepaBeHCTBO,
pelIeHne HEPAaBEHCTBA.

OCHOBHBIE METO/Ibl PEHICHUSI LEIbIX U APOOHO-PAllMOHANIBHBIX YpaBHEHUH U
HEPAaBEHCTB. MHOTOYICHbI OT OJHOW MNEpEeMEHHOMW. JleneHue MHOrodjieHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3zy. MHOrousieHs!I ¢ 11es1bIMU KO3 PUIIUEHTAMHU.
Teopema Buera.

[IpeoOpa3zoBaHus YNCHOBBIX BBIPAKEHUM, COAEPKAIIMX CTENIEHU U KOPHH.

HppauroHansHble YpaBHEHHMUS. OcHOBHBIE METO/IbI penieHus
UPPALMOHATIBHBIX YPABHEHUIA.

[Toka3zatenbHble ypaBHeHHs. OCHOBHBIE METOJBI PEIICHUS IMOKA3aTEIbHBIX

YPaBHEHHUM.
[IpeoOpazoBaHue BRIpaXKEHHM, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmuueckue ypaBHEHHUSI. OcHOBHBIE METO/IbI perieHus

Jorapu(pMUUECKUX YpaBHEHHI.
OcHOBHBIE TPUTOHOMETPHUUECKHUE hopMyJIBL. [IpeobpazoBanue
TPUTOHOMETPUYECKUX BBIPAKECHUH. PellieHue TpUuroHoMeTpU4eCKUX YpaBHEHU M.



Pemenne cucreM JIMHEMHBIX YypaBHEHHMHU. MarTpuua CUCTEMBI JIMHEHMHBIX
ypaBHeHUl. OnpenenuTenb MaTPUILbI 2 X2, €ro TEOMETPUYECKUM CMBICT U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs A1 PEUICHUS CUCTEMBbI
JVHEWHBIX ypaBHEHWI. PelleHWe NpUKIAgHBIX 3aJad C I[OMOLIBID CHUCTEMBI
JMHEWHBIX YpaBHEHUH. McciaenoBanne NOCTPOCHHOW MOJENIN C MMOMOLIBIO MAaTPHII
Y OIIPENICIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aJ1a4 U 3a/1a4 U3 pa3IMuHbIX 00JaCTel HaAyKU U pealibHOM KU3HU.

DOyHKUMH U TPaPUKH

Oynkuusa, crnocoOsl 3amanus ¢GyHKIUH. B3anmHO oOpaTHBIe (QYHKIHU.
Komnosumuss ¢ynkuuidt. I'padux QyHkmmmn. DiaemeHTapHbIe NpeoOpa3oBaHUs
rpadukoB GyHKIIHIA.

OO6unacTh ompeneneHuss U MHOKeCTBO 3HaueHud (ynkumu. Hymu yskium.
[IpomexxyTku 3HaKonocTosiHCTBA. YETHbIe 1 HeuéTHbIe GyHKuMH. [leproauyeckue
¢ynkuun. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
dbyukiuu. Hanbonbiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha TTPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIUH. DJIEMEHTapHOE
UCCIJIEJOBaHUE U IOCTPOCHUE UX IPa(pUKOB.

CrenenHast pyHKIMS ¢ HATypajIbHBIM U IEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CoiicTBa U rpaduk KOpHs N-0i CTENEHN KaK (yHKIMUHA 0OOpaTHOU CTENEeHU
C HaTypaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHast u jorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 pelieHUs ypaBHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(yHKUMNA YUCIOBOTO apryMEHTA.

QDYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Havana maTremMaTH4ecKoro aHajimsa

ITocaenoBaTelbHOCTH, CHOCOOBI 3aJaHWsl IOCJIEAOBATENLHOCTEH. MeTox
MaTeMaTUYeCKOM MHAYKIUH. MOHOTOHHBIE M OTPAaHUYEHHBIE TTOCIEA0BATEIILHOCTH.
HcTopusi BOZHUKHOBEHUS MAaTEeMaTHMUECKOTO aHalli3a KakK aHaiu3a OEeCKOHEYHO
MalbIX.

Apudmernueckas U reoMeTpuueckas mporpeccuu. beckoneyHo yObiBaroias
reoMmerpuyeckas nporpeccusi. Cymma O0€CKOHEUHO yOBIBAIOIIEH TeOMETpUYECKON
MPOTrPEeCCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucio €. @opmyiia CIOKHBIX
npoLeHTOB. Mcnonb30BaHWE MPOTPEecCUU Uil PELIEHUs pealbHbIX —3a1ady
IPUKJIAJHOIO XapaKTepa.



HemnpepsiBHBIe (QYHKIIMM W WX CBOWCTBA. TOukw paspbiBa. ACHMOTOTHI
rpaduxoB ¢yukiuil. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

IlepBas u BrOpas npousBoaHble QyHKIUU. Onpenenenne, reOMeTpUYeCKU 1
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PELICHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble u nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), octaTkoB 1o Moayito, alropurMa EBkiuaa 1 penieHus
3a/1a4 B LIEJIBIX YUCIAX.

KommnekcHble uucia. Anredpandeckas M TpUTOHOMETpUYeckas (HOpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN IJIs1 PeIeHHs] (PU3NUECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPAaBHEHHI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIEACTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO60p  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTHU. PelieHne TpUuroHoMeTpuYecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPpaLMOHATBHBIX, TOKA3aTENbHBIX U JOTAPU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumMeHeHre ypaBHEHHI, CACTEM M HEPABEHCTB K PELICHUIO0 MAaTEMATUYECKUX
3a]a4 U1 33/1a4 U3 pa3’IMuHbIX 00JacTell HAYKU U peabHOM KU3HHU, UHTEPIPETaIUs
MOJIyYEHHBIX PE3yJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPaBEHCTB Ha KOOPJIMHATHOM TIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHMKAIOT NMPHU PEUICHUM 3aad W3 JPYTUX Y4EOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
sKkcTpeMyMmbl. HaxoxaeHre HanboabIIero 1 HAMMEHbLIEro 3HaYeHUI HEeMPEPbIBHON
(yHKUIHUH Ha OTPE3KE.

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
IPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBO0OOpa3HbIX. I[lepBooOpaszHbie
aneMeHTapHbIX QyHKIuH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WuTerpan. ['eomeTpryeckuil cMbICI HHTErpasia. Berauciienne onpenenéHHoro
uHTerpana no gopmyne Herotona-Jleionuna.

[TpumeHeHrne uWHTErpaja s HAXOXKICHHS IUIOWAAECH IJIOCKUX (GUryp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJIEJIMPOBAHUE peajbHBIX TPOLECCOB C MOMOLIBI0  IuddepeHIaTbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUHCKOTO 0OIIECTBA, MPEJCTABICHUE O MATEMATHIECKIX
OCHOBAaX (DYHKIIMOHMpPOBAHUS pA3JIMYHBIX CTPYKTYp, SBICHUN, MPOIEAYp
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONPOCHI U JIpyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW MICHTUYHOCTH, YBKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE OATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJIOTHSIX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSATEIbHOCTHIO Y4EHOT0, OCO3HAHUE JINYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELICHU, pacCy>KIeHU, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pa3fInyHbIX BUJOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
WHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTIIbIXa, peryispHas (GU3NYECKass aKTUBHOCTH), PU3NUECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pa3uuHbIM  chepaM  MPOodEeCCUOHAIBHOM  JIESITEIBHOCTH,  CBA3aHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTH M  CIIOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa3oOBaHHWIO U
caMOOOpa30BaHUI0 HAa MPOTSHKEHUU BCEU >KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa IKOJIOTUUECKUX MPpoOIieM, OpUeHTAIUS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOMN MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl YeITOBEUECKON ACATEIbHOCTH, ITANIOB €€ pa3BUTHS U 3HAYUMOCTHU
JUISl pa3BUTHUS IMBUIM3AIIMY, OBJIaJICHUE SI3IKOM MaTEMAaTUKU U MaTeMaTH4YeCKOU
KYJbTYpOU KaK CpEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYATIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe HeiiCTBUS

ba3oBble JJornyeckue 1eMcTBUA:

BBISBJISITh M XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKK MaTEMaTHUUYECKUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeieNICHUs MIOHITUH, YCTaHABIUBATh CYIIECTBEHHBIN MPHU3HAK KIacCU(pUKAIIH,
OCHOBAHUS JiJIs1 000OIIEHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBATH U  NPEoOpPa3OBBIBATH  CYXKIACHUSA:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHS
B (akTax, JaHHBIX, HAOIIOJACHUSAX W YTBEPXKICHHIX, MpeajiaraTb KPUTESPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKJIIOUEHUH, YMO3aKIFOUEHUHN 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelieHrus Yy4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB PEILICHUs], BRLIOUPATh HaNOOJIee OAXO AN C YUETOM CaMOCTOATEIIHLHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBare/IbCKHe JAeiiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHEe,  MpolJemy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00BEKTa, SIBICHMUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POrHO3UPOBATh BO3MOXHOE pa3BUTHE IIPOLlecCa, a TaKXKe BBIIBUTATDH
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH HHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THUIOB, aHAIU3UPOBATH,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITIIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaThb MOSICHEHWS [0 XOAYy pEIICHHs 3a/auu,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIAThL CBOM CYXACHUA C CYXIACHUAMHU APYIHX YYAaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITEJIbHO BBIOMpaATh (opMar BBICTYIUIEHHS C YYETOM 3ajad
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJIAITh IJIaH, aITOPUTM pELISHHs 33a/1a4M, BEIOUpATh CIIOCOO PEIICHHUS C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ Y4ETOM HOBOU MH(pOpMAIIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KaK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Mpoliecca W pe3yjbTaTa pelieHUs
MaTeMaTUYeCKOM 3a/1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJ]layH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLIEHMBATh COOTBETCTBUE PE3yJIbTaTa LIETH U YCIOBUSAM, OOBICHATH IPUUUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpU pelIeHHH Y4eOHbIX 3aJady, NPUHUMATh I€b COBMECTHOMU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYXKAATh MPOIIECC U Pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax paboThl (00CykAeHUS, OOMEH MHEHHUU,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMOJIHATH CBOIO YaCTh PaOOThI U KOOPJUHUPOBATH
CBOM JIUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CHOPMYITHUPOBAHHBIM y4aCTHUKAMU
B3aMOJIENCTBHUS.

IMPEAMETHBIE PE3YJIBTATDBI

K koniy ob0yuenuss B 10 kjacce 0OydarOIIMICAd TOJYYUT CICAYIOIIHNE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYECKOTrO aHaTU3ay:

Yucsa v BBIYUCTICHUSA:

CBOOOJIHO OIEpUPOBATh MOHATHUSAMH: paAlMOHATIBLHOE YHCIIO, OCCKOHEUHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

OPUMEHSATh JIpOOM W TPOLEHTHI JUIsl PEIICHUS NPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MIPUMEHSTH MPUOTUKEHHBIC BEIYUCIICHUS, PaBUIa OKPYTIICHUS, IPUKUAKY U
OLICHKY p€3yJIbTaTa BEIYUCICHUM;



cBOOOZHO OMEpUpPOBATh MOHATUEM: CTENEHb C MENbIM TOKa3aTeleM,
UCIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alKCU JEHCTBUTEIbHBIX YUCEI JIJIsl PeIICHUS
NPaKTUYECKUX 3a]a4 U NPEACTaBICHUS JaHHBIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTCIICHU;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUpPOBaTh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH NOHATUAMHU: CHUHYC, KOCUHYC, TAHT€HC, KOTaHT€HC
YHCIIOBOI'O apTyMEHTA;

OIEpUPOBaTh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAaHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPAaBHEHUS U YPABHEHHUSI-CIIEJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UEIbIMHA KO3(pPUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JIEJICHUE
MHOTOWIEHa Ha MHOTOWIEH C OCTaTKoM, Teopemy be3y m teopemy Buera mis
penieHus 3a1ay;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENh MaTpulbl 2 X 2 M €ro TEOMETPUYECKHH CMBICI,
UCIIOJIb30BaTh CBOMCTBA ompenenurens 2 X 2 g BBIYMCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPEAEHUTENN JUIsl PEUIEHUST CUCTEMbl JIMHEHWHBIX YypaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IOMOIIBI0 MAaTpUIl W OIpPEAEIHTEIEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJI30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUH, COJEPKAIINUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSE npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHSTh OCHOBHBIE TPUTOHOMETpUUECKHE (GOPMYIIbI Il TpeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJICJIMPOBATh peajbHbIE CUTyallUd Ha S3bIKE alreOpbl, COCTaBJIATh
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUH, KOMOO3UIMs (yHKUuH, rpadux QyHKIUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKkoB PyHKINH;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUPOBATh MOHATUSAMU: UETHBIE M HEUYETHBIE (PYHKIUHU,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeabIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKIMHU C HATypajlbHbIM U LEJIbIM
nokasaresieM, rpaguk KOpHsS N-Oi CcTeneHH Kak (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJIbHbIM I10Ka3aTeleM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHas, KBaJpaTU4Has U JIpOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHU;

cBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIIONIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN NP PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEAbHON
KU3HU, BBIpaXXaTh (POpMyIaMH 3aBUCUMOCTH MEX]ly BEIMUMHAMY;

Hauaja mareMaTH4ecKOro aHaJIM3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKas U TIeoMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCIOHEHLUATIBHBINA POCT, (POPMYJIa CIOKHBIX MPOLIEHTOB, UMETh MPECTaBICHUE O
KOHCTAaHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapakTepa;



cBOOOHO ONEPUPOBATH MOHATUSAMH: MTOCIEIOBATEILHOCTD, CIIOCOOBI 33 JaHUS
MOCIIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIIEJOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXKACHMS MAaTEMaTHYECKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOTHO ONEPUPOBATH MOHATUSMU: HEMPEPHIBHBIE PYHKIIUHU, TOYKU Pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QyHKINY;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKIUHN JJIs pEIICHUS 3a/1a4;

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

BBIUUCIISATH MPOU3BOJIHBIE CYMMBI, MIPOU3BEACHUS, YaCTHOTO U KOMIIO3UIIUU
NByX (YHKIUH, 3HATH IPOU3BOIHBIEC SJIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJIHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, OMEpaluud  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armnapar Jisi ONMCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IPU PELICHUHN 3a]1a4 U3 IPYTUX yU4€OHBIX MPEAMETOB;

CBOOOJHO OIEpPHPOBaATh TMOHATHUSIMU: OIpEAeTCHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTa, TOKA3aTEIbCTBO, PABHOCHIIbHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOyuyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIOUTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucaa v BBIYUCTICHUSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSMU: HATYPAJIBLHOE U LIEJI0€ YUCIIO, MHOKECTBA
HATYpaJIbHBIX U LEJbIX YHCEJI, UCIIOJIb30BATh MPU3HAKHU JIETMMOCTH LIEJbIX YHCEl,
HOJ/l m HOK HarypanbHBIX 4yucen Mg pelieHus 3aAad, MPUMEHSTh alrOpUTM
EBknupa;

CcBOOOMHO OMEpUpPOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMUHbIX TO3UIIMOHHBIX CUCTEMAX CUMCIICHMUS,

CBOOOIHO ONEpUPOBATh MOHATHUSMHU: KOMIUIEKCHOE YHCJIO U MHOXECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.



YpaBHeHMs U HEPABEHCTBA:

cBOOOJHO OMEpPUPOBATH MOHATUSAMHU: HPPALMOHANBHBIE, MOKAa3aTEIbHbIE U
Jorapu(MHUUECKHe HEpPaBEHCTBA, HAXOAUTh WX PEHICHUS C  TOMOIIBIO
PABHOCHJIBHBIX IIEPEXOOB;

OCYILECTBISATh OTOOp KOpHEW IMIpU pEHIEHUH TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOOJHO OINEpUPOBaTh IOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAUMbIE  (OpPMYJbl Ul  PELICHUS  OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CcBOOO/IHO ONEpPUPOBATh MOHATUIMH: CUCTEMA U COBOKYITHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMBI M CUCTEMBI-CIICJICTBHS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, NPPALMOHAIBHBIX, MIOKA3aTENbHBIX U
Jorapu(pMUUECKUX YpaBHEHUI U HEPABEHCTB;

perarhb palMOHAJIbHBIE, UppaLMOHAJIbHBIE, II0OKa3aTeIIbHEBIE,
jgorapuMUYECKHe W  TPUTOHOMETPUYECKHE YpaBHEHUST W  HEPaBEHCTBA,
COJZIeprKallle MOYJIM U TapaMeTPhl;

IPUMEHSATH TpadUuuecKre METOAbI AJI PEIICHHUs] YPAaBHEHUN W HEPABEHCTB, a
TaKXKe 3a/1a4 ¢ IapaMeTpaMy;

MOJIEJIMPOBATh pEajlbHble CUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPDAXEHNUs, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBI MO YCIOBHIO 3a/1a4H,
UCCJIENOBATh IOCTPOCHHBIE MOJIETM C HCIOJb30BaHUEM ammapara aiareOpsl,
UHTEPIIPETUPOBATH ITOJyYECHHBIN pE3yJIbTar.

DYyHKIUHN U TPAPUKHU:

CTpPOUTHh TpaduKU KOMMIO3UIMU (GYHKIUI C TOMOIIBIO 3JIEMEHTapHOTO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX ()YHKIIMIA;

CTPOUTbH F€OMETPUUECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPIMHATHON
IIJIOCKOCTH;

CBOOOZIHO  OMNEpUpPOBaTh MOHATUSAMU: TpaUKH  TPUTOHOMETPUUECKHUX
yHKUMH;

OPUMEHATh (QYHKUMU JJI1 MOJEITUPOBAHMS U MCCIEIOBAaHUS pPEaIbHbBIX
IIPOLIECCOB.

Hayaja MaTeMaTH4eCKOro aHajImu3a:

UCIIOJIb30BaTh NMPOU3BOIHYIO JUISl UCCIIEI0BaHUs (DYHKIIMM Ha MOHOTOHHOCTD
Y DKCTPEMYMBI;

HAXOJUTh HaUOOJbIIEe U HAMMEHBIIEE 3HAaUCHUS (DYHKIIMM HENPEPbIBHOW Ha
OTpE3KE;

UCIIOB30BaTh MPOU3BOAHYIO JUIA HAXOXKACHUS HAWIIY4dIlero peleHus B
IIPUKIIAIHBIX, B TOM YHCJIE COLMAJIbHO-OKOHOMHUYECKUX, 3a7a4ax, AJIsl ONPEACICHUS
CKOPOCTHU M YCKOPEHHUs MpoIlecca, 3aJaHHOT0 (OpMyIIoi Uil TpaduKkom;



CcBOOOZHO OMNEpUPOBATh TMOHATUSAMHU: TMEPBOOOpa3Has, OINpeaeaEHHbIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIE AIEMEHTAPHBIX (YHKUMHA M BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX (UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO MHTETpaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIIE COI[MAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE ITJNTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpamMMbl Bcero Kontpoaensie — IpakTiieckue o0pa3oBaTte/ibHbIC
padoThI padoTshI pecypenr
MHOXECTBO I€CTBUTEIIbHBIX YHUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
5 Oynkuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
LEJIBIM I10Ka3aTeIeM
3 ApudmeTrueckuil KOpeHb N-Oi CTENEHHU. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 1
YpaBHEHUS
5 Jlorapudpmuueckas GpyHKIUS. 18 1
Jlorapudmudeckue ypaBHEHUS
5 Tpuronomerpuyeckue BeIpaXXeHUs U 29 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHH 10
HenpepsiBable pynkuuu. [IponzBoanas 20
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposbie)
n/m MPOrpaMMblI Bcero Kontpoaensie — IpaxTiiecikue o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypchbl
1 HccnenoBanue GyHKIHIA C TOMOIIIBEO 99 1
MIPOU3BOIHOM
2 [TepBooOpasHas 1 HHTETpa 12 1
3 I'paduxu TpUTOHOMETPHUECKUX (HYHKIIHH. 14 1
Tpuronomerpuieckrue HepaBeHCTBA
4 WppanmoHaibHbie, MOKa3aTeIbHBIC U 24 1
JorapupMHUUECKUE HEPABEHCTBA
) KommnekcHeie yncna 10 1
6 HarypanbHble u nensie yncna 10
CucTeMBbl paroHaTBHBIX, HPPANUOHATBEHBIX
7 MOKa3aTeJIbHbIX U JIOTapu(PMUIECKUX 12 1
ypaBHEHUH
8 3amaqu ¢ mapameTpamMmu 16 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HaHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC
Kon
IIpoBepsiemble peAMeTHBIE Pe3YJIbTAaThl 0CBOCHHS OCHOBHOM
NpoBepsieMoro .
0o0pa3oBaTeILHON MPOrPaMMbl CpeIHero 001ero 00pa3zoBaHus
pe3yJabTara
1 Yucna u BBIYUCIEHUS
11 OnepupoBaTh MNOHATHSAMH: PALUMOHAIBHOE U JEWCTBUTEIBHOE YMUCIIO,
' OOBIKHOBEHHAsSI U AECATHUYHAS IPOOb, TPOIICHTHI
19 BeimonHATe  apu@MeTHdecKkue omepaluu € PAlUOHAIBHBIMH U
' JeMCTBUTEIIBHBIMU YHUCIIAMHU
13 BeimonHATe  npUONMKEHHBIE — BBIYMCICHHS, HCHOJB3YS  IpaBHIIA
' OKpYIJICHUS, J1eaTh NPUKUAKY U OLEHKY pe3yJIbTaTa BIYUCICHUN
OnepupoBaTh MOHATUSAMU: CTENEHb C LEIbIM IIOKa3aTeJIeM, CTaHIapTHAsI
14 dopma 3anucH AEHCTBUTENBHOTO YMCia, KOPEHb HATYypaJIbHOW CTENEHH;
' UCIMOJIb30BaTh MOAXOMAILYI0 (OPMY 3alUCH JEHCTBUTENBHBIX YUCEN IS
peLIeHHs MPAKTUYECKHX 33/1a4 U IPEACTABICHHUS JAHHBIX
OnepupoBaTh MOHATHSAMH: CHUHYC, KOCUHYC M TaHI'€HC IPOU3BOJBHOTO
1.5 yIjla; WCIOJb30BaTh 3alMCh TMPOU3BOJIBHOTO yria 4epe3 oOpaTHbIe
TPUTOHOMETpHUUYECKUE (PYHKIMH
2 VYpaBHEeHUS 1 HEpaBEHCTBA
OnepupoBaTh NOHATUSAMU: TOXKJIECTBO, YpaBHEHHE, HEPABEHCTBO, LENOE,
2.1 panroHaIbHOE, UppanvoHaIbHOe ypaBHEHHE, HEPABEHCTBO,
TPUTOHOMETPUUECKOE YPaBHEHUE
59 BeinonsaTe npeoOpa3oBaHus TPUTOHOMETPUYECKHUX BBIPXKEHUH U periaTh
' TPUTOHOMETPUUYECKUE YPABHEHMS
BeinonHATe mpeoOpa3zoBaHus LENbIX, PALMOHATIBHBIX U HPPALIMOHAIBHBIX
2.3 BBID@KEHUII M peIlaTh OCHOBHBIE THIbI LENbIX, palMOHAIBHBIX U
UppaIMOHATIFHBIX YPAaBHEHHUI U HEPABEHCTB
24 [TpuMeHSTh ypaBHEHUS W HEPAaBEHCTBA IS PEUICHUS MaTEeMaTHYECKHX
' 3aJa4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTel HayKu U pealbHOM KU3HU
MonenupoBaTh peajibHbIE CHUTyallUM Ha S3bIKE€ anreOpbl, COCTaBIATH
2.5 BBIpaXXEHUSI, YpaBHEHHUs, HEPABEHCTBA 110 YCJIOBUIO 3a/1a4M, UCCIIE0BATh
MOCTPOCHHBIE MOJIENIM C MCIIOJIB30BAaHUEM arrapara aareopsl
3 OynHkmn 1 rpaduku




OnepupoBaTh MOHATHAMU: (DYHKIIHSL, CIOCOOBI 331aHus (QYHKIIMU, 001aCTh

3.1 ONpeneNieHusT ¥ MHOXECTBO 3HaueHWi (yHKuuu, rpaduk (yHKIHH,
B3aUMHO OOpaTHbIC (PYHKITUN
32 OnepupoBaTh MOHATUSAMH: YETHOCTb M HEYETHOCTh (YHKLUHU, HYIH
' (byHKIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduku GyHKITUN A1 pEIICHUS] ypaBHEHHUI
34 Crpouth W uuTaTh TpapUKUd JUHEWHOW (YHKIMH, KBaApaTHUYHOU
' GbyHKIMH, cTeneHHON (QYHKIIUU C LIEIbIM MToKa3aTesieM
Hcnonb3oBate Tpapuku (QYHKUWN A HCCIEIOBAaHHUSA IPOLECCOB U
35 3aBHCHUMOCTEH NpU pelIeHUH 3a7ad U3 APYTruX Y4EOHBIX MPEIMETOB U
' peasibHOM  JKWM3HM, BbIpaXaTb (QOpMyJaMH 3aBUCUMOCTH  MEXKIY
BEIMYMHAMU
4 Hayana maremaTndeckoro aHanmsa
41 OnepupoBaTh MOHATHAMMU: I1OCIIEAOBATENBHOCTh, apudMeTHuecKas u
' reoMeTpuYecKasl Iporpeccuu
OnepupoBaTh MOHATUSMM: OECKOHEUHO YyObIBarolasi reoMeTpHYecKast
4.2 nporpeccusi, CyMMa OECKOHEYHO  YOBIBAlOIIeH  TIeOMETPUYECKOMH
POrpeccuu
4.3 3amaBaTh MOCIEI0BATEIILHOCTH PA3IMYHBIMU CIIOCOOaMHU
44 Hcnonp30Barh CBOMCTBA MOCIEIOBATEIIBHOCTEH W IPOTrPEecCHil A
' pelleHus peajbHBIX 3aja4 MPUKIAJHOTO XapaKkTepa
5 MHoxecTBa 1 JIOTHKa
5.1 OrnepupoBaTh NOHITHSIMU: MHOXKECTBO, ONIEpPAI[UN Ha/l MHOYKECTBAMHU
Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIM —ammapaT JUlsl  ONUCAHUs
5.2 peasIbHBIX MPOIIECCOB U SIBJICHUM, U pELIeHUH 3a7a4 U3 JPYTUX y4eOHBIX
IIPEIMETOB
53 OnepupoBaTb  NOHATUSMM:  ONpEAENEHUE, Teopema,  CIEJCTBUE,
' JI0Ka3aTeNNbCTBO
11 KJIACC
Kon
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOM NPOrpaMMBbl CpeHero 001ero oopa3oBaHus
pe3yJbTara
1 Yucna U BBIYUCICHUS




OHepI/IpOBaTB MOHATHAMU: HATYPAJIbHOC, LCIIOC YHUCIIO; HCIOJb30BATb

11 IIPU3HAKN JI€JIMMOCTH LEJNbIX YHCEJ, Pa3jOXKEHHE 4YHcia Ha IMPOCTHIE
MHOXHTENH Ul PEeLIeHUs 3a1a4
1.2 OnepupoBaTh MOHATUEM: CTEIIEHD C PALlMOHAJIBHBIM [10KA3aTEIEM
13 OnepupoBaTh MOHATUAMHE: JIoTapu(M YUCIIa, TECATHUHBIC U HATypaJbHbIE
' JorapudMbl
2 VYpaBHEHUS U HEpaBEHCTBA
[IpuMeHSATH CBOMCTBA CTEMEHM Ui MPeoOpa3oBaHUs BBIPAKCHUH,
2.1 ONEpUpPOBaTh NOHATHUSAMHU: I10KA3aTEIbHOE YpPaBHEHHE U HEPAaBEHCTBO;
pelaTb OCHOBHBIE THIIbI [TOKA3aTEIbHbIX YPAaBHEHUN U HEPABEHCTB
BeinonHATe npeoOpa3zoBaHus BBIPAKEHUH, COAEpKAILUX JIOrapU(MBbI;
2.2 OINEpPUPOBATH MOHATUAMU: JIOTapU(PMUUECKOE YpaBHEHUE U HEPABEHCTBO;
peaTh OCHOBHBIE THITBI JJOTApU(PMHUECKUX YPAaBHEHUN 1 HEPABEHCTB
2.3 HaxonuTh pemieHus npocTeHImx TpUroHOMeTpUYECKUX HEPABEHCTB
OnepupoBaTh MOHATUAMH: CUCTEMa JMHEHHBIX YPAaBHEHUH U €€ pellIeHue;
2.4 UCIIOJIb30BAaTh  CUCTEMY  JIMHEMHBIX  YpPaBHEHMH  JUII  pELICHUS
IIPAKTUYECKUX 3a7a4
25 Haxomute  pemieHuss  OPOCTEHINMX  CUCTEM UM COBOKYIIHOCTEH
' paloHaIbHBIX YPAaBHEHUN U HEPABEHCTB
MonenupoBaTh peajbHbIE CHUTyallUM Ha S3bIKE€ aire0pbl, COCTaBIATh
2.6 BBIPQXCHUSI, YPaBHEHMsI, HEPABEHCTBA U CUCTEMbI 10 YCJIOBMIO 33JauH,
UCCIIeI0BaTh OCTPOSHHBIE MOJIENU € UCIIOJIb30BaHUEM allnapaTa ajreOpbl
3 OyHKIMK U TpaduKu
OnepupoBaTh MOHATHSMM: MEpHOANYEcKas (YHKIUSA, TMPOMEKYTKH
31 MOHOTOHHOCTH (DYHKIIMH, TOUYKH SKCTpeMyMa (YHKLUHU, HauOosbliee U
' HalMEHblIIee 3HaueHUs! (PYHKIIMM Ha MPOMEXYTKE; UCIOIb30BATh UX JUIS
uccieoBaHus pyHKINHU, 3aJaHHOU IrpadukoM
OnepupoBaTb NOHATUSAMU: T'padUKHU MOKA3aTEIbHON, TJorapu(pMUUECcKOi 1
3.2 TPUTOHOMETPUYECKUX (QYHKIMH; H300pakaTb HMX Ha KOOPIMHATHOM
IUIOCKOCTH Y UCIIOJIb30BATh I PEILIEHUS] yPaBHEHUI U HEPABEHCTB
N300paxarh Ha KOOPAMHATHOM IUIOCKOCTH TpaduKH JIMHEHHBIX
3.3 YPaBHEHHH WU HCIHOJB30BaTh HUX JJIS PELIECHUS CHCTEMbI JIMHEHHBIX
YpaBHEHUNU
34 Hcnonb3oBare Tpapuku (QYHKUMN A8 HCCIENOBaHMUSA IPOLECCOB U
' 3aBUCUMOCTEH U3 APYruxX y4eOHBIX TUCIMITIINH
4 Hauvana maremMaTnyeckoro aHaamsa




OnepupoBaTh MOHATHSAMHU: HENpepbIBHAas (QYHKLUSA, MPOM3BOJIHASL

4.1 (GyHKLIMU; HCIOJIb30BaTh TI'€OMETPUYECKUH H  (DU3UYECKHA CMBICI
IIPOM3BOIHOM JJIS pellIeHus 3a/1a4
42 HaxonuTe  TpOM3BOAHBIE  DJIEMEHTApHBIX  (YHKUMH,  BBIYUCIATH
' IPOM3BOJIHBIE CYMMBI, IPOU3BEICHMS], YACTHOI'O (PYHKLUH
Hcnonb3oBaTe MPOU3BOAHYIO U1 MCCIENOBaHMA  (YHKUMU  Ha
4.3 MOHOTOHHOCTb M 3KCTPEMYMBI, IPUMEHATh PE3YJIbTaThl UCCIEAOBAHMS K
MOCTPOCHUIO TpauKOB
44 Mcnonb30BaTh NPOM3BOAHYIO JUISI HAXOXKAECHUS HAMIYYIIEro peleHUs B
' IIPUKIIAJIHBIX, B TOM YHCJIE COLUAIIbHO-DKOHOMUYECKHX, 3a]1a4ax
45 OnepupoBaTb MNOHATUSAMM: I€pPBOOOpa3HAas M HUHTErpaj; I[OHMMAaTh
' reOMETPHUECKUI U (PU3NIECKUI CMBICII HHTETpaa
46 Haxomute mepBooOpa3Hble 3JEMEHTApHBIX  (DYHKIHMA, BBIYUCIATH
' uHTerpan o Gopmyne Herorona — Jleiibnuma
47 Pemartp npukiaaHble 3a1a4u, B TOM YUCIE COLUAIBHO-DKOHOMUYECKOIO U

(u3n9ecKoro xapakrepa, CpeJIcTBAMU MaTEMaTHYECKOTO aHAIN3a




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KUIACC
IIpoBepsieMblii 31eMeHT cOAepP/KAHUA
Koxa
1 Yucna u BIYUCICHUSA
Pammonanbupie  yncna. OOBIKHOBEHHBIE M JIECATHYHBIE ApOOM, MPOICHTHI,
OeCKOHEeuHble  MepHoJuuecKue  Ipobu.  Apudmernyeckue  omepauud  C
1.1  pauuoHaIBHBIMHM YHUCIAMH, IPEOOPa30BaHUS YUCIOBBIX BbIpaxkeHUU. IIpumeHenue
IpoOell U NPOLIEHTOB JUIsl pEelIeHUs NPUKIAJHBIX 33734 U3 Pa3JIM4HbIX OTpaciel
3HAHUM U peaTbHOM JKU3HU
JelictBuTenpbHble  4yMcia.  PalMoHanbHbIE W MPpPALMOHAJBHBIE  YHCIIA.
1.2  Apudmernueckue omepanuu C JeHCTBUTENbHBIMU uHciaamu. [lpuGnmxénHble
BBIUUCIICHUS], [TPaBUJIa OKPYTJICHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BEIYUCIICHUH
Crenenp ¢ mensiM mokaszareneM. CranmapTHas ¢Gopma 3aluch JEeHCTBHUTEIHHOTO
1.3 = uymcna. Mcnonp3oBanue moaxossmield (GOopMbl 3alIUCH JEHCTBUTEIBLHBIX YUCET IS
pelIeHns MPaKTUYECKUX 3aa4 U IPEICTaBICHUS JaHHBIX
14 Apudmernueckuil KOpeHb HaTypajbHOM cTeneHH. JeHcTBHUS ¢ apudMeTHUECKUMU
' KOPHSIMHU HAaTypaJIbHOU CTEIIEHU
15 CuHyc, KOCHMHYC M TaHI€HC 4YMCJIOBOTO apryMmeHTa. ApKCHHYC, apKKOCHHYC,
apKTAHT'€HC YMCIIOBOI'O apryMeHTa
2 VYpaBHEHUSI U HEPABEHCTBA
2.1 ToxaecTBa U TOXKAECTBEHHBIE MPe0oOpa3oBaHUs
99 [IpeoOpa3zoBanue TPUTOHOMETPUYECKUX BBIPAKECHUI. OcHoBHbIE
' TPUTOHOMETpHUECKUE (POPMYJIbI
53 VYpaBHeHHe, KOpeHb ypaBHeHus. HepaBeHCTBO, pelieHune HepaBeHCTBAa. MeTon
HUHTEPBAJIOB
2.4  PemeHue 1enbix U APOOHO-PALMOHATIBHBIX YPABHEHUH U HEPABEHCTB
2.5 Pemrenne nppaiimOHaNbHBIX YPaBHEHUN U HEPAaBEHCTB
2.6  PemieHue TpUrOHOMETPUYECKUX YpaBHEHHM
97 [IpumeneHne ypaBHEHHI 1 HEPABEHCTB K PEILIEHUIO0 MaTeMaTHYECKHUX 3a/1a4 U 3a/1a4
' U3 pa3IMyHbIX 00JacTel HayKH U peaibHOM KU3HU
3 OyHKIMH U TpaduKh
31 Oyukuus, crnocobsl 3aganus ¢yHkuuu. I'paduxk Qynkumu. BzaumHo oOparHbie
' GyHKIHH
3. Ob6nacTh ompeeneHuss U MHOXECTBO 3HaueHud ¢yHkouu. Hymu ¢yHknuu.
' [TpoMexyTkH 3HAaKOMOCTOSIHCTBA. YETHBIE N HEUETHBIE (PYHKUINU
33 CrenenHast QyHKIUS ¢ HATYpaJbHBIM U IIeTbIM MOKa3zareneM. E€ cBoiicTBa u rpaduxk.

CaoiicTBa u rpaduk KOpHS N-0if cTeneHn




3.4 Tpuronomerpudeckass OKpyXKHOCTb, ONpEACICHUE TPUTOHOMETPHUUECKUX (PYHKIIUI
' YHCIIOBOIO apryMeHTa
4 Hauana maremaTn4eckoro aHanusa
41 ITocnenoBarenbHOCTH, CHOCOOBI 3aJaHusl IOCieAOBaTeNbHOCTEH. MOHOTOHHbBIE
' [10CJIeI0BATEIbHOCTH
Apudmerndeckass U TeoOMETpUYEcKass Mporpeccuu. beckoHeyHO yObIBaromas
49 | TEOMETpHYECKas MPOTPECCH. Cymma OeckOHEYHO YOBIBAIOUICH TE€OMETPUYECKOM
' nporpeccun. dopmyna CIOXKHBIX NPOLEHTOB. Vcrnonb3oBaHUE MPOrpeccHH JUIs
pelLeHMsl peabHbIX 3aJau IPUKIIAJHOTO XapaKTepa
5 MHosxecTBa 1 JIOTUKA
MHoxecTBO, omnepauuu Haj MHokecTBamH. Jlmarpammbl Oitnepa — BeHHa.
5.1  IlpumeHeHHEe TEOPETUKO-MHOKECTBEHHOI0 ammapara JUlsl ONHCaHMs pPealbHbIX
IIPOLIECCOB U SIBJICHUH, P PEILICHUH 33]a4 U3 APYTUX YUeOHBIX [IPEIMETOB
5.2 Ompenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbCTBO
11 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Hucna v BIYUCICHUS
11 Harypanbhble u nensle uncia. [lpu3Haku AeIMMOCTH LENbIX Yucel
1.2 CreneHb ¢ palioHaJIbHBIM NOKa3aTeneM. CBoMCTBaA CTENEHH
1.3 Jlorapudm yncna. JlecaTuuHble U HaTypajIbHbIE JOrapu(MbI
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 [IpeoOpa3oBanue BbIpaXeHH, COEepPIKALIUX JTOTapUpMBbI
59 IIpeoOpa3oBanue BbIpaXEHUH, COAECPIKAIIUX CTENEHH C PAl[MOHAIBHBIM
' rokasaresem
2.3 [Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 IlokazarenbHble ypaBHEHUS M HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUSI 1 HEPAaBEHCTBA
26 CucreMpl JMHEWHBIX ypaBHEHUH. PellleHne NpUKIAAHBIX 3aJad € IIOMOIIBIO
' CUCTEMBI JINHEWHBIX YPaBHEHHUN
2.7 CucreMpl 1 COBOKYITHOCTH pPallMOHAIbHBIX YPAaBHEHUH U HEPABEHCTB
28 [IpumeHeHne ypaBHEHU, CUCTEM U HEPABEHCTB K PEILIEHUI0 MAaTEMaTHUYECKHX 3a/1a4
' Y 3a71a4 U3 pa3jIMyHbIX o01acTel HayKH U peasibHOM JKU3HU
3 OyHKIMH U TpaduKh
Oyukuus. [lepuonuyeckue ¢GyHkuu. IIpomMexyTKu MOHOTOHHOCTH (YHKIHH.
3.1 MakcuMymbl 1 MUHUMYMbl QyHkuuu. HaunOonbliee W HauMeHbllee 3HauYEHUE
(GYHKIMN Ha TPOMEXYTKE
3.2 Tpuronomerpruyeckue GyHKIMH, UX CBOMCTBA U rpapuKu




3.3

[Toka3zarenbHas u norapudmudeckas GyHKIIMH, UX CBOWCTBA U TPaPUKU

3.4 Hcnons3zoBanne rpagukoB GyHKIHHA 1S pEeIICHUS] YPABHCHUH U TMHEHHBIX CHCTEM
Wcnonb3oBanue rpadukoB QyHKOHMA I WCCIEAOBAHUS  IPOIECCOB U
35 3aBHCUMOCTEH, KOTOPbIC BO3HUKAIOT MPH PEIICHHH 3a7ad M3 JPYruX y4eOHBIX
MPEIMETOB U PEaIbHOMN KU3HU
4 Hauana maremaTn4eckoro aHanusa
4.1 HenpepbiBHble pyHKIIMU. METOA MHTEPBAJIOB JIJISl PEIICHUS HEPABEHCTB
4.2 [TpousBoanas ¢pynkuuu. ['eomerprueckuii 1 GU3NIECKHA CMBICI TPOU3BOIHOM
43 [TpousBoaHbIe 31eMeHTApHBIX (GyHKIUNA. DOPMYIBI HAXOXKACHUS MPOU3BOIHOM
' CYMMBI, IIPOU3BENICHUS U YaCTHOTO (DYHKIIUH
[IpuMeHeHne TPOU3BOAHON K WCCICIOBAaHUIO (QYHKIUH HAa MOHOTOHHOCTh U
4.4 IKCTpeMyMbl. HaxoxaeHne HanOoJbIIero 1 HAauMEHbBINETro 3HaUeHHs (YHKIIMY Ha
OTpe3Ke
[TpuMmeHeHHEe TPON3BOAHOMN TSl HAX0XKICHUS HAMITYUIIETO PEIICHUS B IPHKIIATHBIX
4.5 3aavax, Ui OINpENEeNIeHUs] CKOPOCTH Ipolecca, 3aJaHHoro (opMyiaond wWin
rpadgukom
4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX
47 WuTterpai, ero reoMmeTpuveckuil ¥ GU3MYECKHid CMBICI. BhrurcieHne nHTerpaa mo

¢dbopmyne Hetotona — JleitOnuna




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsieMOro

TpeOoOBaHUS

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATaM OCBOEHUS
OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl CpeHero 0o1ero

o0pa3oBaHus

Biagenue Meromamu JOKa3aTelbCTB, AJTOPUTMAMM pEIIEHUs 3a7ady;
yMeHue (GopMyIHpOBaTh U OMNEPUPOBATh IMOHATUAMU: ONPEACICHHUE,
aKCHOMa, Teopema, CJIEJICTBHUE, CBOWCTBO, IPHU3HAK, J0KAa3aTeIbCTBO,
paBHOCUIIbHBIE (DOPMYIIUPOBKU; IPUMEHSATh UX; yMEHHE (DOPMYIUPOBATD
o0paTHOE M IPOTUBOMOJIOKHOE YTBEP)KIACHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOIB30BATH METOJ MaTEeMaTU4YECKOM WHIYKLHH;
MPOBOJIUTh  JIOKA3aTEJIbHBIE PACCYXKIEHUsS TpPU pEUIeHUW 3ajad,
OLICHUBATh  JIOTMYECKYIO  MPABUIBHOCTh  PACCYXKACHUH;  yMEHHE
ONEPUPOBATH MOHATHIMHU: MHOXECTBO, IIOJMHOYKECTBO, OIEPALMM HaJ
MHOXECTBAMHU; YMEHUE MCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
anmapar JJis1 OMCaHUsl PEaIbHBIX ITPOLIECCOB U SIBJICHUM U NPU PELICHUU
3aJa4, B TOM 4HCIE M3 JAPYruX Y4eOHBIX MPEIMETOB; YMEHHE
OTIepPHPOBATH TOHATHAMHU: Tpad, CBA3HBIN rpad, nepeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaThb M ONHUCHIBATh Tpadbl Pa3IUYHBIMH

crioco0amu; UCIOIb30BaTh Ipadbl IPU PELICHUH 3a/1a4

VYMeHue onepupoBaTh MOHATUSMHU: HaTypaJbHOE YMCIIO, LEI0€ YHCIIO,
CTENEHb C LEIBIM [10Ka3aTeNIeEM, KOPEHb HATYpaJIbHON CTENEHH, CTEIIEHb
C palMOHANbHBIM  [OKa3aTeleM, CTeNeHb C  JeHCTBUTEIbHBIM
nokasareiaeM, JorapuMm yuciaa, CHHYC, KOCHHYC U  TaHIEHC
IIPOM3BOJIBHOTO YHUCIA, OCTATOK II0 MOJIYJO, PalMOHAJIbHOE YHCIIO,
UPpPALMOHAIBHOE  YHUCJIO,  MHOXECTBA  HATypalbHbIX,  LENbIX,
paloOHaIbHBIX, JEHCTBUTENBHBIX YHCEI; YMEHUE MCIOJIb30BaTh
NpPU3HAKU JEIUMOCTH, HAUMEHBIIUI OOLIMI NEIUTeNh U HauMEHbIIee
oO1iee KkpaTHOe, anroput™ EBKiMaa npu pelieHny 3a1ay; 3HaKOMCTBO C
pa3IMYHBIMM  TO3ULMOHHBIMH  CHUCTEMAMM  CUMCIIEHUS; YMEHHE
BBITNIOJHATh BBIUMCIIEHHE 3HAUYE€HUN U MpeoOpa3oBaHUsl BBIPAKEHUH CO
CTeNeHs MU U JorapudmMamu, npeoOpa3oBaHHs IPOOHO-pAlMOHATBHBIX
BBIPQKCHUM; YMEHHE OIEpUPOBATh IMOHITUSIMM: IOCIIEI0BATEIBHOCTD,
apudMeTHUecKas mporpeccus, reoMeTpruecKas mporpeccus, 0eCKOHEUYHO
yObIBaroIasi ~ reoMeTpuYeckass  MpOrpeccus; yMEHHE  3a]aBaTb

MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TTIOMOIIBIO PEeKYPPEHTHBIX (hopMyIT;




YMEHHE ONEpPUPOBATH NMOHATHUAMU: KOMIUIEKCHOE UYHUCIIO, CONPSKEHHBIE
KOMILJICKCHBIE YHCIIa, MOAYJb M apryMEHT KOMITJIEKCHOTO 4Hcia, popma
3allMCH KOMIUIEKCHBIX 4ucell (reoMeTpuyeckasi, TPUrOHOMETpHUecKas U
anreOpanyeckas); yMeTb IMPOU3BOAMTH apu(pMETHUYECKHe ACUCTBUS C
KOMIUIEKCHBIMU ~ YHCJaMM; IPUBOJUTh IPUMEPHI  UCIIOJIb30BAHUS
KOMIUIEKCHBIX YMCEJI; ONEpUPOBATH MOHATUSAMU: Marpuua 2X2 u 3x3,

OonpeaAcCINTECIIb MaTPHUIIbI, FGOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIINTEIIA

YMeHue ornepupoBaTh MOHATUSMU: pallMOHAIbHBIC, WPPALMOHAIBHEIE,
MoKa3aTeibHble, CTENEHHbIE, Jorapu(muueckue, TPUTOHOMETPHUECKHE
YpaBHEHHUS U HEPaBEHCTBA, HUX CHUCTEMbl; YMEHHUE OIEpUpPOBATh
MOHSTHSIMH: TOXJIECTBO, TOXKIECTBEHHOE MpeoOpa3oBaHue, ypaBHEHHE,
HEpPaBEHCTBO, CHCTEMa YpaBHEHHWW W HEPABEHCTB, PaBHOCUJIHHOCTH
YpaBHEHUW, HEPABEHCTB U CHUCTEM; YMEHHE pelaTh YypaBHEHHUS,
HEPAaBEHCTBA M CHUCTEMbl C IOMOIIBIO PA3IWYHBIX MPUEMOB; peIIaTh
ypaBHEHHUs, HEPABEHCTBA U CHCTEMbl C TMapaMeTpOM; IMPUMEHSITh
YpaBHEHHUS, HEPABEHCTBA, UX CHUCTEMBI JJI PELICHUS MATeMaTUYECKUX

3aJiad ¥ 3aaa4 M3 pa3JINIHbIX obnacreit HAayKHU U peaﬂbHOﬁ KHU3HU

YMeHue onepupoBaTh MNOHATUSAMH: (QYHKUUS, UYETHOCTb (DYHKLUH,
HEPUOJIMYHOCTh (YHKIIMU, OIPAaHUYEHHOCTh (PYHKIMH, MOHOTOHHOCTb
¢byHKnu, SKkcTpeMyM (QyHKIMH, HanOoJbIIee ¥ HAUMEHbIIee 3HAYCHUS
(GyHKIMU Ha IPOMEXKYTKE, HEIIpepbIBHAS (DYHKIIHS, aCHMIITOTHI rpaduka
GbyHKLUY, TIepBas U BTOpas NPOM3BOJIHAs (DYHKIMH, T€OMETPUUECKUI U
¢u3nueckuif CMBICI TPOM3BOJIHOW, INEepBOOOpa3Hasi, ONpeAeIEHHbIH
MHTETpall; yMEHHE HAXOAUTh aCUMITOTHI rpaduka (QyHKIUH;, yMEHHE
BBIUMCIATh TMPOU3BOAHBIE CYMMBI, IPOU3BENEHHUS, YaCTHOTO H
KOMIO3UIUHN (DYHKIMH, HAXOIUTh ypaBHEHHE KacaTeNbHOU K rpaduKy
GyHKLIMU; YMEHHE HaXOAUTh NMPOU3BOAHBIE JIEMEHTAPHBIX (DYHKIIMIA;
YMEHHME HCIIONIb30BaTh INPOU3BOAHYIO MJI1 HCCleNoBaHUS (YHKIUH,
HaXOJUTh HauWOOJBIINE W HAaUMEHBIINE 3HAYeHUS (QYHKIMI; CTPOUTH
rpaMKu MHOTOWJIEHOB C HCIOJIb30BAHUEM ariapara MaTeMaTHYecKOro
aHaJIN3a; NPUMEHATh NPOU3BOAHYIO I HAXOXKIEHUS HaWIy4IlEero
pellieHuss B MPUKJIAJAHBIX, B TOM YHCII€ COLUAIbHO-IKOHOMUYECKUX M
bU3HYEeCKUX 3aa4ax; HAaXOJUTh TJIOMAIH U 00bEMBI (PUTYP C TIOMOIIIBIO
MHTETpaa; NPUBOAUTH IIPUMEPHl MATEMaTUYECKOTO0 MOJEIUPOBAHUA C
NOMOIIBIO AU epeHInanbHbIX ypaBHEHUH

YMeHue omnepupoBaTh HOHATHUSAMH: rpaduk (yHKIMHM, oOpaTHas
GbyHKIMA, KoMno3uuus (GYHKIUH, JTuHEeHass (QyHKUMs, KBaapaTHuHas

byHKIMS, panmoHanbHas byHKIMS, CTEIECHHas GbyHKIMS,




TPUTOHOMETpUYECKHE  (YHKUIUH, OOpaTHbIE TPUTOHOMETPHUYECKHUE
¢GyHKIMM, TMOKaszarenbHas H Jorapupmuueckas (yHKIMH; yMEHUE
CTPOUTH TpaUKH U3y4eHHbIX (YHKLMH, BBIIOIHATH MpeoOpa3oBaHMs
rpaguKoB (pYHKIUH, HCIOIB30BATh I'PAPUKH JUIsl U3YYEHUS IPOLIECCOB U
3aBHCUMOCTEM, IpU pELIEHUH 3ajad U3 IPYTHX y4eOHBIX NPEAMETOB U
3a71a4u U3 peaIbHOM JKM3HU; BBIPAXKaTh (POPMyJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; UCII0JIb30BATh CBOMCTBA M rpaduKu (PyHKIMH A1 pereHus
YpaBHEHM, HEpaBEHCTB M 3ajJady C IapaMeTpaMu; H300paxarb Ha
KOOPJHMHATHOM IUNIOCKOCTH MHOKECTBA PELICHUIN YPAaBHEHH, HEPABEHCTB

U UX CUCTEM

YMenue peuiaTth TCKCTOBLIC 3ada4W PA3HbIX THIIOB (B TOM 4YHCJIC Ha
MMPOLCHTHI, JOJHW U YaCTH, HA ABUKCHUC, pa60Ty, CTOUMOCTDb TOBApOB U
YCiyr, HaJIOTH, 3a/1a4n 13 obnactu YIIpaBJICHUA JINYHBIMUA U CeMEHHBIMU
(1)I/IHaHC3MI/I); COCTABJISITh BBIPAKCHHA, YpAaBHCHUS, HCPABCHCTBA U HUX
CUCTCMbI IO YCJIOBHIO 3aJda4du, HCCICAOBATH ITOJIYUYCHHOC PCUHICHUC U
OLICHUBATb HpaB,I[OHOI[O6HOCTL pe3yiibTaToOB;, YMCHHC MOACIUPOBATH
pCaJIbHbIC CUTyallUUM HaA SA3BIKEC MATCMATUKH; COCTABJIATH BbIPAKCHUA,
YpaBHCHHA, HCPABCHCTBA W HUX CHCTCMbI 110 YCJIOBHIO 3aJadvu,
HCCIICAO0BAaTh IOCTPOCHHLIC MOJACIM C MCIIOJIB30BAHHWEM alllapara

anreOpbl, UHTEPIPETUPOBATH MOTYUYCHHBINA PEe3yabTaT

YMeHue oneprupoBarh NOHATUSAMU: CpeAHee apudMeTnyecKkoe, MeIuaHa,
HauOoJIpllIee U HAaMMEHbIlIee 3HaYeHUs, pa3Max, JUCTIePCHsl, CTaHAAPTHOE
OTKJIOHEHUE YHCIIOBOrO HabOpa; yMEHUE U3BJIEKAaTh, UHTEPIIPETUPOBATD
nH(opMaIrIo, TPEACTABICHHYIO B TA0IHIIAX, HA TUarpaMmax, rpadukax,
OTpakarolllylo CBOICTBA pealbHbIX MPOLIECCOB U SBJIEHUMN; IPEICTABIISTD
uHpOpPMALIMIO € TOMOIIbIO TaONUIl W JHarpamM; HCCIel10BaTh
CTaTUCTHYECKUE JIaHHBbIC, B TOM YHCIE C NPUMEHEHHEM IpapUuecKux
METOJIOB U AJIEKTPOHHBIX CPECTB; I'pa)uueCKHU UCCIIE0BATh COBMECTHBIE
HAOJIOJIEHUs C TIOMOILBIO JuarpaMM pPAacCeMBaHUS U JIMHEWHOU

perpeccun

YMeHue onepupoBaTh IMOHATHSAMM: CIYYaWHBIA OINBIT M CIy4aliHOE
COOBITHE, BEpOSITHOCTh CIYYalHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOSITHOCTh C HCIOJB30BaHUEM TpapUUECKUX METOJIOB; MPUMEHATH
(GOpMYIIBI CITOKEHHUS M YMHOXEHHUSI BEpPOSTHOCTEH, (OpMYITy IOITHOU
BepoATHOCTH, (hopmyny bepHymim, koMOMHATOpHBIE GaKThI U (HOPMYIIBL;
OIICHUBATh BEPOSATHOCTH PEAbHBIX COOBITHH; YMEHHE ONEpHUpPOBATH
MOHATUSIMU: CITydailHasg BEJIMYMHA, pACIpPECICHHE BEPOSITHOCTEN,

MAaTEMATUYCCKOC OXHUAAHHUEC, OUCICPCUA W CTAHJAPTHOC OTKJIIOHCHUC




CIlyyailHOM BeNWYMHBI, (YHKIMM paclpenesNeHuss M IUIOTHOCTH
PAaBHOMEPHOI'0, IIOKA3aTeJIbHOIO M HOPMAaJIbHOIO PACIPEIECICHUM;
YMEHHME HCIIOJIB30BATh CBOMCTBA M3YYEHHBIX PpACHpPENEICHUN Ul
peleHus 3a7ady; 3HAKOMCTBO C IOHATHSMM: 3aKOH OOJBIIMX YHCEl,
METO/Ibl BBIOOPOUYHBIX MCCIEAOBAHUN; YMEHUE HPHUBOJIUTH IPUMEPHI
IPOSIBJIICHUSI 3aKOHA OOJBIIMX YHUCEN B MPHPOJIHBIX U OOIECTBEHHBIX
ABJICHUSAX; YMEHHUE ONIEPUPOBATH MOHATUAMU: COYETAHUE, IICPECTAHOBKA,
YHUCIO COYETAaHUHM, YUCIIO IepecTaHOBOK; OuMHOM HbroTOHa; ymeHue
IPUMEHATh KOMOUHATOPHBIE (DaKThI U PACCYKICHHUS IS PEIICHNUs 3a/1a4;
OLICHUBATh BEPOSITHOCTH peanbHBIX COOBITHI; COCTAaBJIATh

BEPOATHOCTHYIO MOJI€TIb 1 MHTEPIPETUPOBATH OTYyYEHHBINA Pe3yabTaT
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VYMeHne omnepupoBaTh IMOHATUAMH: TOYKa, TNpsiMasi, ILJIOCKOCTh,
MPOCTPAHCTBO, OTPE30K, Jy4, BEIWYMHA YyIia, IUIOCKUH yroi,
JIBYTPaHHBIA Yroj, TPEXTPAHHBINA YTOJ, CKPEIIMBAIOIIMECS MpPsMBbIE,
MapajuIeIbHOCTh M MEPHEHIUKYIISIPHOCTD MPSMBIX U TIJIOCKOCTEH, yroi
MEXIY MPSMBIMH, YroJl MEXKIY HPSIMOH M IJIOCKOCTBIO, YIOJd MEXAY
IUIOCKOCTSIMU, PACCTOSIHUE OT TOYKU JIO TIOCKOCTH, PACCTOSIHUE MEXKITY
MPSIMBIMH, PACCTOSIHUE MEXKTY TUIOCKOCTSMH; YMEHHE MUCII0JIb30BaTh IIPU
pEelICHUH 3a7a4 M3y4YeHHbIE (PAaKThl U TEOPEMbI IJIAHUMETPUHU; YMEHHE
OLICHMBATh pa3Mepbl OOBEKTOB OKPYXKAIOLIErO0 MHUpPA; CTPOUTH
MaTeMaTHYeCKUe MOJENId C TOMOIIbI) T€OMETPUUYECKUX TMOHITHHA H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTUYCCKUC 3a1a4n

YMeHue onepupoBaTh MOHATUSAMU: IJIOMIAAL (PUTYpbI, 00BEM (UTYDBI,
MHOTOTPaHHUK, MPaBUWJIbHBIII MHOTOTPaHHUK, CEYEHHE MHOIOTPAHHHUKA,
KyO, mapajienenurne]n, npusMa, nupamuja, ¢urypa ¥ MOBEPXHOCTb
BpallleHNs, UWINHAP, KOHYC, 1ap, cdepa, miomanb chepsl, MIomaib
MOBEPXHOCTU TMHUPAMUbI, MPU3MBI, KOHYCa, LHIUHIApa, 00bEM KyoOa,
IPSIMOYTOJIBHOTO Tapajuieenunea, NUpaMuabl, MPU3Mbl, LHUIMHIpA,
KOHYyca, 1Iapa, pa3BEPTKa MOBEPXHOCTH, CEUEHUS KOHYCa U LWJIMHJIpA,
NapajuleJIbHblE OCH WM OCHOBAHMIO, CEYEHHE I1apa, IUIOCKOCTb,
Kacatomasicss cepbl, IWINHAPA, KOHYCa; YMEHHE CTPOUTh CEueHHe
MHOTOTpaHHHKa, U300pakaTh MHOTOTPAaHHUKHU, (QUTYpbl U TOBEPXHOCTH
BpallleHUs1, UX CEYEHHUS, B TOM YHCJIE C IOMOIIBIO AIEKTPOHHBIX CPE/ICTB;
yYMEHHUE NMPUMEHSATh CBOMCTBAa T€OMETPUUYECKUX (UTYP, CAMOCTOSATEIBHO
dbopMynHupoBaTH ONpeAeIeHHs N3ydaeMbIX (Uryp, BBIABUTATh TUIOTE3bI
O CBOMCTBax W MpHU3HAKaX reOMETPUYECKUX (PUryp, o00OCHOBBIBATH WM

OnpoBepraTh MUX; YMEHHE MPOBOAMTH Kiaccudukanuio ¢uryp Mo




pa3jInuHbIM HpPHU3HAKAM, BBIIIOJHATDH H€O6XOI[I/IMI>IC JOIMOJIHUTCIIbHBIC

MOCTPOEHUS
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YMeHue omnepupoBaTh IMOHATUSMHU: JBW)KCHHE B IPOCTPAHCTBE,
napajuIeNbHBIA TIEPEHOC, CHMMETPHSI Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHuEe TOM00MS, TMOM00HBIE (GUTYPBI; YMEHHE
pacrio3HaBaTh paBHBIC U MOJOOHBIE (QUTYpPHI, B TOM YHCJIE B MPHUPOJIE,
UCKYCCTBE, apXUTEKType; HCIOJIb30BATh TEOMETPUUYCCKUE OTHOIICHHS
MIPH PEIICHAUH 33/1a4; HAXOUTh TEOMETPUUICCKUE BETHUMHBI (JJTHHA, YTOJI,
I0Iaab, 00BEM) IPU PEIICHUH 3a/1a4 U3 IPYTUX YU4EOHBIX IPEIMETOB H
U3 PEANbHOW KM3HM, YMEHHE BBIUUCIISATH T€OMETPUYECKHE BEIUYHHBI
(MHa, yrous, IUIOIAAb, OOBEM, IJIOMIAAL MOBEPXHOCTH), HUCHOJIB3YS
W3YYCHHBIC (OPMYJIBI U METOJbI, B TOM YHCJIC: IUIONIAh MOBEPXHOCTH
UpaMHUIbl, TIPU3MbI, KOHYCa, IHJIMHIPA, IUIomaabs chepbl, 00béM Kyoa,
NPSIMOYTOJIBHOTO MApaJIIeeuIea, MTUPAMUIbI, TPH3MBI, ITHIXHIIPA,

KOHYCa, [l1apa; YMEHHE HaXOUTh OTHOIICHNE 00BEMOB MOIO0OHBIX QUTYP
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YMmenune OIICPHUPOBATH IMOHATHAMU: NIPAMOYT'OJIbHAA CUCTEMA KOOPAHUHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CymMMa BCKTOPOB,
IMPpOU3BCACHUEC BCKTOPA Ha YHUCIIO, Pa3JI0OKCHUC BCKTOpaA IIO0 68.3I/ICY,
CKaJIIpHOC IIPOU3BCACHUEC, BCKTOPHOC IMPOU3ZBCACHHUC, YI'OJI MCKIAY
BCKTOpaMU; YMCHHUC HUCII0JIb30BaATb BGKTOpHI:II\/JI u KOOpIII/IHaTHI)II\/JI METOL
A1 peHICHUA TCOMCTPHUYCCKUX 3adad W 3aJad JpYyTrux yT-Ie6HI)IX

npeaMeToB
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VYMenue BbIOMpaTh MNOAXOASIIMN METON JJIs pElIeHUs 3aJaud;
[IOHUMAaHUE 3HAYUMOCTHM MAaTEMaTUKU B M3YYCHUM IPUPOIHBIX W
OOIIECTBEHHBIX NPOIECCOB U  SBJIEHHUI; yMEHHE paclo3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTE€MAaTHKU B HCKYCCTBE, YMEHWE IPHUBOIMTH
IIPUMEPBl  MATEMAaTUYECKUX OTKPBITMM POCCUHCKOM UM  MHUPOBOU

MaTeMaTH4eCKOn HAayKHu




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUS
1 Yucna v BEIYHCIICHUS

11 HartypanbHblie u nensie uncia. [lpu3Haku AeTMMOCTH HENbIX YUCell

12 Paumonaneubie uuciaa. OOBIKHOBEHHbIE M JECATUYHBIE JPOOH, TPOIEHTHI,
' OCCKOHEYHBIC TTEPUOIUUECKHE TpoOH

13 Apudmerndeckuii KOpeHb HaTYpaJIbHOU cTereHu. [[eficTBrs ¢ apuMETHICCKUMH
' KOPHSIMHU HAaTypalbHOU CTEIEHH

14 Crenenp ¢ uenbiM mokazareieM. CTeneHb C pPalMOHAIBHBIM IOKa3aTesIeM.
' CBoiicTBa cTenIeHU

15 CuHyc, KOCHHYC M TaHTE€HC 4YHCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC,
' apKTaHTE€HC YMCIOBOTO apryMeHTa

1.6 Jlorapudm yucna. JlecaTuyHbie U HATypaIbHbIE JOrapu(MbI

JeiicTButenpHble uucia. ApudmeTnyeckue Omepanuud ¢ ACHCTBUTEIbHBIMU
1.7 yrcnamu. [IpuOmmkE€HHBIE BBIYHMCICHUS, TNPABWIA OKPYIJICHUS, MPHUKHIKA U
OIICHKA PE3yJIbTaTa BbIYMUCICHHI

1.8 [IpeoOpa3oBanue BeIpaKEHUN

1.9 KomrnekcHeie yncna
2 YpaBHEHHs U HEPABEHCTBA

21 Lenbie u 1poOHO-paIOHANIbHBIE YPaBHEHUS

2.2 HppainoHansHble YpaBHEHHSI

2.3 Tpuronomerpuueckue ypaBHEHUS

2.4 [TokazarenpHbIe U TOTapuPMUIECKIE YPABHEHUS

2.5 Lenbie u 1poOHO-paIOHAEHBIC HEPABEHCTBA

2.6 HppanroHaisHbIe HEpAaBEHCTBA

2.7 [TokazarenbHble U IOrapu(PMUUECKHE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBeHCTBA

2.9 CHcTeMBI ¥ COBOKYITHOCTH YPAaBHEHUH ¥ HEPABEHCTB

210  VYpaBHeHWs, HEPABEHCTBA U CUCTEMBI C TApaAMETPAMU

211 Martpuiia cuCTeMbl JIMHEWHBIX ypaBHEeHUH. OnpeenuTeNb MaTPHIIbI
3 OyHKIWH U TpaduKh




Oynkius, crocodsl 3axanus GyHkuuu. ['padpuk ¢yHkuuu. BzaumHO oOparHbIe

3 ¢ynkuuu. YétHeie u Heu€THBIe QyHKIMU. [lepuoauueckue GpyHKIHHN
OO6nacte ompeneneHus: U MHOXKECTBO 3HaueHW ¢yHkumu. Hymu QyHKmm.
3. [IpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLHMH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. HamOosbliee M HauMeHblIee 3Hau€HHE
(GYHKLIMU Ha IPOMEXYTKE
33 CreneHHass (yHKUUS C HaTypaJbHBIM M IIeJIbIM IOKa3areneM. EE cBolicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-Oi CTETICHH
3.4 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKINU, KX CBOHCTBA U TpaduKH
36 Touku paspeiBa. AcumntoTsl rpadukoB ¢ynkuuid. CpoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 3aaHUS TIOCIEI0BATEIbHOCTEH
3.8 Apudmerndaeckas u reomeTprueckas nporpeccun. @opmyia CI0KHBIX MTPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 [TpousBonnas ¢pynkiuu. [IpousBoiHbIE 371eMEHTAPHBIX (PYHKIIHIA
[IpuMeHeHre NPOU3BOAHOM K HCCIENOBaHUIO (YHKUMHA Ha MOHOTOHHOCTh H
4.2 sKcTpeMyMbl. Haxox/1eHre HanboIbIIero 1 HAaMMEHbIIEro 3HaueHUs! GYHKLIUU Ha
OTpe3Ke
4.3 [TepBooOpasnas. MuaTerpan
5 MHoecTBa 1 JIOTUKA
5.1 MHoXecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTucTUKA
6.1 OmnucatesnbpHas CTATHCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 CeomeTpust
7.1 ®Durypsl Ha IIOCKOCTH
7.2 [IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BpalleHUs
7.5 KoopaunaTsl 1 BEKTOPHI




PABOYAS IPOTPAMMA
(ID 6585317)

yueOHoro kypca «I'eomerpusi. Yriiy0/ieHHbIH YPOBEHb)

115t ooyyatromuxest 10 — 11 kiaccon



IMNOACHUTEJIBHASA 3AIINCKA

["'eomeTpus siBIsETCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEIHETO 0OILEro
oOpa3oBaHMsI, TaK KakK O0O€CIeYMBACT BO3MOXHOCTb M3yY€HUs AMCLHUILINH
€CTECTBEHHO-HAYYHOW HAIpPaBIEHHOCTH W NPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[TockonpKy TOTHYECKOE MBILIUICHKE, (POpMHUpYyeMOe PU U3yYEHUH 00YyJaIOIIUMUCS
NOHATUMHBIX OCHOB TIE€OMETPUM, IPH JOKA3aTeIbCTBE TEOPEM M IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPU PELLICHUU T'€OMETPUUYECKUX 3a]1a4, YMEHUE
BBIJIBUIaTh W OINPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IpU
pelleHny 3a7a4 eCTECTBEHHO-HAYYHOTO LIUKJIA, B YACTHOCTU (PM3UUYECKUX 3a/1a4.

[lenas ocBoeHUs1 mporpaMmMbl yueOHoro kypca «l'eomeTpus» Ha yriayOaéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaroUMXcs MPU U3y4eHUN
reOMETpUH, KaK COCTaBjsAtouled mnpeaMeTHoll obOmactu «MaremaTtuka U
nHpopMaTrKa» yepe3 o0ecreueHrue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaHUs
0oJee TIIyOOKUX T€OMETPUUYECKUX 3HAHUM U JEHCTBUM, CIEIU(PUYHBIX TEOMETPUH,
¥ HEOOXOIUMBIX JIJIs1 YCHEIIHOro MPOpecCHOHAIBHOTO0 00pa30BaHusl, CBA3aHHOIO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 33JayaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOTO YPOBHS, SBJISIOTCS:

pacuIMpeHre NpeCTaBICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpbI U
(bopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMuUpOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEHIIUX MATEMATHYECKUMX MOJEIISAX, MO3BOJIAIONIMX OINMCHIBATH M M3ydaTb
pa3HbIe SIBJICHUS OKPY>KAIOIIEro MUpa, 3HaHWE MOHATUMHOIO amnmapara o pa3ieiy
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpHUU;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMHpOBaHUE YMEHHS pacliO3HABaTh HA YEPTEkKaxX, MOACISIX U B pPEaIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJEIIH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO IMOCTPOCHHUS
MaTEMaTUYECKUX TEOpuil, GOopMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pEILIEHMS], YMEHUS UX IPUMEHATb, TPOBOJUTH JOKA3aTEIbHbIE PACCYKICHHUS B XOJ1€
pelIeHus] CTepEeOMETPUUECKUX 3aJlady U 3aJa4 C MNPAKTHYECKUM COJEPKaHHUEM,



dbopMupoBaHHE TPEACTaBICHUS O HEOOXOJUMOCTH JOKa3aTeNbCTB  MPH
00OCHOBaHUHU MaTEeMATUYECKUX YTBEPXKJIECHUI U POJIM aKCHOMATHKHU B IPOBEJCHUH
JIETYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPILICHCTBOBAHME MHTEIUICKTYaIbHBIX U  TBOPUYECKHUX
CIIOCOOHOCTEW 00y4YaromuXcs, MO3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHHM, KpUTUYHOCTH MBIIIJICHUS, UHTEpPECca K U3YUCHHUIO T€OMETPHUH;

dopMupoBanre (yHKIIMOHATHLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUSI PACloO3HABATh TMPOSIBICHUS T'E€OMETPUYECKUX TMOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX JKU3HEHHBIX CUTYAlMSIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICTIUPOBAHUS PEAbHBIX CHUTYyalllil, HCCIIEJOBAaHUS TOCTPOCHHBIX MOJEIEH,
UHTEPIPETALNN TOTyUYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEpKATEIbHBIMU JIMHUAMU yueOHOro kypca «['eomerpus» B
10-11 «kmaccax sBisitoTcsi:  «lIpsiMble M IUIOCKOCTM B IPOCTPAHCTBE»,
«Muororpannukn», «Tema BpameHus», «BeKTOpsl W  KOOPAWHATHI B
IIPOCTPAHCTBEY, «/{BIKEHHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
HNOHSTUSAMWY», PEICBAaHTHBIMU T'€OMETPUH HA YIIyOIEHHOM YpoBHE 00yueHus B 10—
11 kyaccax, OTHOCHUTCSI KO BCEM COJEpKaTENbHBIM JHHHUIM y4yeOHOro Kypca, a
dbopMupoBaHHE JIOTUYECKUX YMEHUH  pacmpeiensercs He TOJNBKO IO
CoJIep>KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOyudeHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOLIIEE MPEAMETHBIM pe3yibTaTam ocBoeHusi denepanbHoi padboueit
IpOrpaMMBbl, paclpeAeNEéHHbIM MO ToJaM OO0Yy4YeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIUIHAIBHBIM BOIIPOCAM 00yYarouecs
oOpamiaJiucb  HEOJHOKpPAaTHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHHE
Te€OMETPUYECKUMHU OHATUSMH U HABBIKAMU TIOCJIEIOBATENBHO U MOCTYMATEIbHO, C
cOOJII0ICHHEM TIPUHIUIA IPEEMCTBEHHOCTH, a HOBbIE 3HAaHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUYECKUX MPEJCTABICHUN 00Yy4arOIIUXCs, pacIUpsAs U yriyOssis
e€, 00pasys MPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos K M3y4EHUIO TEOMETPUH Ha YIIyOlIEHHOM YPOBHE MO3BOJISAET:

co3math  ychmoBus i auddepeHunanuu 00ydeHHs,  [OCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTeIbHBIX MpOrpamMM, OOECIeunuTh YriIyOJEHHOE
U3y4eHHE T€OMETPUHU KaK COCTaBIISIIONIEeH yueOHOoro npenMera «MareMaTukay;

MOJITOTOBUTh OOYYalONIMXCsA K MPOJODKCHHIO H3yYeHUS MaTeMaTHKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, olOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01uM 1 ipodeccuoHaTLHBIM 00Pa30BaHUEM.

Ha wusyuenue yuebHOoro kypca «l'eomerpusi» Ha YriIyOJIEHHOM YpOBHE
orBoautcs 204 gaca: B 10 kmacce — 102 yaca (3 yaca B Hegemo), B 11 kmacce — 102
yaca (3 Jaca B HEJIEJI0).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE ~ NOHATHS ~ cTepeoMeTpuu. Touka, npsMas, IUIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpelmBaromuecss npsmbie. [Ipu3Hakum CKpemMBarOMMUXCA
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajjIEIbHOTO MPOEKTUpOBaHUs. I300paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (PUTYpbl HaA IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHOE IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBHI Ha IIIOCKOCTh. [lepneHauKyIsipHOCTb
IUIOCKOCTEN: MPHU3HAK IMEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o Tpéx
MEPIICHIUKYIIAPAX.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBolicTBa INTOCKUX YIJIOB MHOTOTrpaHHOro yria. CBOKWCTBA IUNIOCKUX U IBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCUHYCOB M CUHYCOB U1l TPEXTPAHHOIO yTJIa.

MHoOrorpaHHuKHu

Buapsl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapaiutenenunenr, TpsSAMOYTOJIbHBIN NTapalJIeIeUNE] U €ro cBoiicTBa. Kparyanme
NyTH Ha TOBEPXHOCTH MHOTOorpaHHuka. Teopema Oiinepa. I[IpocTtpaHcTBeHHas
teopema [ludaropa. [Tupamuaa: n-yronbHas nupaMuja, NpaBUibHAs U yCeUEHHAs
nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHel NpaBWIBHOM NUPaMHIBbL.
IIpaBriibHBIE MHOTOIDAHHUKM: NPAaBUJIbHAs NPU3Ma W IPaBWIbHAsA INUPaMHUJA,



IpaBWJIbHASA TPEYTOJbHAS TMPaMU/Ia U IPaBUIIbHBIN TETpasap, Kyo. [IpencraBnenue
O NMPABUJIBHBIX MHOTOI'PAHHUKAX: OKTa3Ap, JOAEKA3AP U UKOCADP.

Breruncnenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, OWMaroHaid, YIJIBL.
[Tnomanp OOKOBOM MOBEPXHOCTH U IIOJHOM IOBEPXHOCTU NPSIMOM IIPU3MBI,
IUIOIIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsIMOM 1pu3Msl. [ lnomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW IMHPAMHUJbI, TEOPEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmmeTprss B IPOCTPAHCTBE. OJIEMEHTBI CHUMMETPUM  IPABWIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napaJuIeeNuIe d, CUMMETPHUsS NPABWIBHBIX IPU3M, CHMMETpPHUS IPABHIBHON
MIAPAMHUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

IloHATHS: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTOpP, [IJIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IIPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
yucio. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOXEHHSI BEKTOpPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPHL. [IpU3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapamienenunena. Teopema O pas3lIoKEHUM BEKTOpa 10 TpEM
HEKOMIUIaHApHBIM  BeKTopaMm. [IpsmoyrompHas cucrema  KOOpAMHAT B
npocTtpancTBe. Koopaunatel Bektopa. CBs3b MEXAy KOOPAMHATAMH BEKTOpa U
KOOpJIMHAaTaMH TO4YEK. YTOJI MeExXay BeKkTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnosoxenue chepbl
U TUIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe. M300paxkeHne Ten BpallleHus: Ha
iockocTH. Pa3BépTka nunmHapa u konyca. CumMMmeTpus cepsl U 1mapa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00BbEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeActBus u3 He€. OObEM mnpsmoill u
HAKJIOHHOW MPU3MBI, MIJIMHIAPA, TUpaMHIbl U KoHyca. OOBEM 11apa U 1mapoBOro
CerMEHTa.

KoMOuHanuyu Ten BpamieHuss U MHOrorpaHHuKoB. [Ipu3ma, BnmcanHas B
WIMHApP, OMHCaHHAas okojo wwinHapa. llepeceuenue cdepsl u 1mapa ¢
wiockocThio. Kacanme mapa u chepsl miockocTeio. [loHSATHE MHOTOTpaHHUKA,



OMHUCAaHHOTO OKOJO cdepbl, cheppl, BOUCAHHOW B MHOTOTPAHHUK WM TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tonobue B mpocTtpancTBe. OTHOIIEHHEe OOBEMOB, IUIOIIAACH IMOBEPXHOCTEH
nofaoOHbIx ¢uryp. IlpeoOpazoBanue momoOus, romorerus. Pemienuwe 3agady Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapayyienbHO W MEPINEHAUKYISIPHO OCH), CEYCHHUs KOHyca (TmapajuiesibHbIe
OCHOBAHHUIO U MIPOXOJIAIINE Yepe3 BEPIIUHY), CEUCHUS I1apa, METOAbI TOCTPOCHHUS
CEUCHMI: METOJI CJIEA0B, METOJ BHYTPEHHETO MPOEKTUPOBAHMS, METO MEPEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTopsl B npoctpancTse. Onepaiyu HajJl BEKTopamMu. BekTopHoe yMHOKEHHE
BeKTOpoB. (CBOMCTBa BEKTOPHOTO yMHOXKEHHA. IIpsiMoyrosibHass cucteMa
KOOpJAUHAT B mpocTpaHcTBe. KoopauHatel BekTopa. PazmoxkeHne BekTopa Mo
0azucy. KoopanmHaTHO-BEKTOPHBIA METO/] IIPU PEIICHUN T€OMETPUUECKUX 3a]1au.

/IBUKeHNsI B IPOCTPAHCTBE

JBmwxenus: mpoctpanctBa. OToOpakeHus. [[BrokeHUs W paBEeHCTBO (uTryp.
OO6mme cBoiicTBa JBWKEHUH. Buabl JBMKCHUN: TapaulelbHBIA IEpPEHOC,
LCHTpaJIbHAsT CUMMETpPUS, 3€pKAIbHAA CHUMMETpPHS, TOBOPOT BOKPYT MPSMOIL.
[IpeobpazoBanus nonodus. [Ipsamas u chepa Diinepa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUHCKOTO 00IIIECTBA, IPEICTABICHNE O MATEMATHUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SIBICHHUHA, MPOLEAYP
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONPOCHI U JIpyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOSAILIEMY POCCHUHCKOW MAaT€MaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHXKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCHUMCKON MaTeMaTUYECKOM IIKOJIbI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEJAECHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTUKEHUN HAYKH U AESITENIbHOCTBIO YUYEHOTO, OCO3HAHUE JIMYHOTO
BKJIJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, PELICHH, pacCy)IeHUI, BOCIPUUMYUBOCTD K
MaTE€MaTUYECKUM ACTeKTaM Pa3INvHbIX BUAOB HCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

chOpPMHPOBAHHOCTh yMEHHUS TMPUMEHSATh MaTeMaTUYeCKWe 3HAHUSA B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pPOBOE MUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHIATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



CaMOOOpPa30BaHUI0 HA MPOTSKEHUM BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMAIbHO-IKOHOMHUYECKHUX IPOIIECCOB Ha COCTOSHUE MPUPOJHON M COIMAIbHOU
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW W OOIIECTBEHHOM MTPAKTUKH, TOHUMAHUE MaTEeMAaTHIECKON
HayKH Kak cepbl YeITOBEUECKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTH
JUIS Pa3BUTHSL LIMBWIM3ALMH, OBJIAJICHUE SI3BIKOM MaTEMaTUKU U MaTEMAaTHYECKOM
KYJbTYpOU KaK CPEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYATIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAecTBu:

BBISIBIIATH U XapaKTEPU30BaTh CYLIECTBEHHBIE IPU3HAKA MATEMaTHUYECKUX
OOBEKTOB, TIOHSATWUN, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeieSICHUs TIOHITUH, YCTaHABIUBAThH CYIIECTBEHHBIN MpPU3HAK KiIaccuuKaiuy,
OCHOBaHMsI 711 0000IIEHHS 1 CPABHEHHM S, KPUTEPUHU MTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  NPEeOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U NPOTHUBOPEUUS
B (hakTax, JaHHBIX, HAOIIOACHUAX U YTBEPXKICHUSX, MpeAjiaratb KpUTEpUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMN;

JleJIaTh BBIBOABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX W
MHIYKTUBHBIX YMO3aKIOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMAaTUYECKUX YTBEPKIACHUM
(IpsiMbIE U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUs], BLIOUPATh HarboJee MOAXOIAIINN C YUETOM CaMOCTOATEIIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (hOPMHPOBATH TUIOTE3y, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJibTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPEJINOJIOKEHHUS O €TO0 PA3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH HHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH MHPOPMAIUIO PA3IUYHBIX BHIOB U (HOpM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaThb MOSCHEHHUS IO XOJIy pEUIEHUs 3aJayu,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0JI¢ OOCYXXJIEHHs 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOIl TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTaBIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4Me M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIC YHUBEPCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:



COCTaBJIAITh IJIaH, aITOPUTM pELISHHs 33a/1a4M, BEIOUpATh CIIOCOO PEIICHHUS C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOIMOHAJIBHBIN HHTEJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KaK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTUYeCKOM 3a/1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYThH IIPH PEIICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WIIM HEAOCTUKEHUSI Pe3yIbTaTOB JESATEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
NESATEIbHOCTH, IUIAHUPOBAaTh OPTraHU3allMI0 COBMECTHOM pabOThI, pacHpeneniTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYXKAATh MPOIIECC U Pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNNoBbIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOJIHATH CBOIO YaCTh Pa0OTHl K KOOPJIUHUPOBATH
CBOM JIUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CHOPMYITHUPOBAHHBIM y4aCTHUKAMU
B3aMOJIENCTBHUS.

IMPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMHU TMOHSATHUSAMH CTEPEOMETPUU TPHU
peLIEeHNUH 337a4 ¥ IPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPEOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, NPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTRE;

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacrmo3HaBaThb OCHOBHBIE BHJIbBI MHOTOTPAaHHUKOB (TpU3Ma,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJIaCCU(pUKaALUY;

e CBOOOAHO ONEPUPOBATH  IOHATUSMH, CBSA3aHHBIMH C  CEUYECHHEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiesbHOE, LEHTPAIIbHOE u OpPTOTOHAJIBHOE
IPOEKTUPOBAHKE (PUTYP HA TNIOCKOCTb, BBIIIOJIHATH U300pakeHus pUryp Ha
IJIOCKOCTH;

e CTPOWUTH CEUYECHHSI MHOTOTPAHHUKOB PAa3JIMYHBIMU METOJAMM, BBIIIOIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJU  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCbh ¥ IJIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBL;

e CBOOOJHO ONEPUPOBATH MOHATHUSIMH, COOTBETCTBYIOIIMMH BEKTOpamM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJIHATH JACUCTBUSA HaJ BEKTOPaMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUA U
HaXO0XKJEHUE TEOMETPUUYECKUX BEIMUNH, IPUMEHSS U3BECTHBIE METOIbI IPH
pEUIEHUH MaTEMaTUYECKHX 3a/1ad IOBBIIIEHHOTO W BBICOKOTO YPOBHS
CJIOKHOCTH;

e IPUMEHATH MPOCTEUIINE NPOrPAMMHBIE CPEACTBA M  3AJIEKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e W3BJEKaTh, MNPeOoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMALHMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUIypax, TMpPeACTaBICHHYIO Ha
4epTexkax U pUCyHKax;

e TMPUMEHATH TIOJIyUYCHHbIC 3HAHUS Ha TNPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh U3yUYECHHbIE MOHSATHUS B
mpolecce IOMCKa pelIeHusT MaTeMaTU4yecKu  CcPOopMyIHpPOBAHHON
npo0JieMbl, MOJEIUPOBATh pEANbHbIE CUTYyallMM Ha SI3bIKE T€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
MOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpakTUYECKUe 3aJaud,
CBSI3aHHBIEC C HAXOXKJEHUEM F€OMETPUUYECKUX BEJIUYHH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Tallax pa3BUTHUS T€OMETPUU Kak
COCTaBHOM yacTu (yHJAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K konmy 11 kinacca oGyyaronuiicss Hay4uTcs:



CBOOOJHO OMEPUPOBATh MOHSATHUSIMHU, CBA3AHHBIMU C LUIUHAPUYECKOH,
KOHHUYECKOW U CcepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSAMHU, CBSI3aHHBIMU C TE€JIAMU BPAILLCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEJIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpAaIlCHUS,
O0OBEMBI U IUIONMIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB MU TEJl BpalllCHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOHO OIEpPUPOBATh MOHATUSAMHU, CBA3AHHBIMH C KOMOWHAITUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
OINKCaHHBIM OKOJIO cdepbl, cdepa, BIUCAHHAS B MHOTOTPAaHHUK WA TEJO
BpAaIlCHUS;

BBIYHCIIATh COOTHOIIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOTO0OHBIX TEN;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJI CBEpXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
penaTh reOMETPUYECKHE 3a/1a4U HA BBIYMCIICHUE YIJIOB MEXAY IPSIMBIMU U
IJIOCKOCTSIMH, BBIUYMCIIEHUE PACCTOSHUNA OT TOYKH JI0 IUIOCKOCTH, B LIETIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/A MPHU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpallCHUS TMpH
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus moao0us;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB M TEJ BpAlllCHMs: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSALIUE YepPE3 BEPILUHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHU: METOJ CJIEJ0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh F€OMETPUYECKUE YTBEPIKICHHUS;

NPUMEHATh T€OMETPHUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
NPUMEHEHUS 3aJIaHbl B IBHOM U HEsIBHOM (hopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

IIPUMEHSITH ITOJyYCHHbBIEC 3HAHUS HA IPAKTUKE: CPABHUBATh, AHAJIU3UPOBATh
U OLECHUBATh pEaJbHbIE CUTyalllH, MPUMEHATH H3YyUYECHHBIE MOHSITHSA,
TEOPEMBbI, CBOMCTBA B IMPOLECCE IOUCKA PEHICHUS MaTeMaTH4YEeCKU
copMyIUPOBAHHON MPOOJIEMBI, MOJICIHPOBATh PealbHbIE CUTyaIlMd Ha
A3BIKE TEOMETPUH, UCCIEA0BATh IIOCTPOEHHBIE MOAEIIN C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemnarhb
NPaKTUYECKUE 3aJ1ay, CBS3aHHBIE C HAXO0XJECHHUEM TI'€OMETPUUYECKUX
BEJIUYUH,;

UMETh TpeACTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTH (yHJaMEHTa Pa3BUTUSI TEXHOJIOTHI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/m NPOrpaMMblI Bcero Kontpoabneie  [paxtireckue o0pa3oBaTe/bHbIE
padoThI padoTshI pecypenr
1 BBenenue B ctepeoMeTpuio 23 1
2 B3anMHOe pacnionokeHue npsmsIx B 5 1
IIPOCTPAHCTBE
3 [TapannenbHOCTh NPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [leprieHAUKYISAPHOCTD NPSMBIX U 25
IUIOCKOCTEH B IPOCTPAHCTBE
Vel U paccTosTHUS 16 1
MHororpanHuku 7 1
BekxTops!l B IpocTpaHCcTBE 12
3 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne ni/mm P Kourpoubnbie IIpakTHyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsbl
1 AHaMTHYECKasi TEOMETPHS 15 1
5 [ToBTOpeHwMeE, 0606meHlile u 15 1
CUCTEeMAaTH3alMsl 3HAaHHHA
3 O0BEM MHOTOTpaHHUKA 17
4 Tena BpameHus 24
5 [Tnomanu nmoBepxHOCTH U 0OBEMBI 9 1
KPYTJIBIX T
6 JBr>xeHus 5 1
7 [ToBTOpEHwue, O606HI€HI§G U 17 5
cUCTeMaTH3aIHs 3HAHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble peAMeTHBIE Pe3YJIbTAaThl 0CBOCHHS OCHOBHOM
NpoBepsieMOro .
o0pa3oBaTe/IbHON NPOrpaMMBbl CpeHero 001ero 0opa3oBaHusA
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBaTh MOHATUSAMU: TOUKA, IPsAMasi, INIOCKOCTb
79 [TprMeHATh aKCHOMBI CTEPEOMETPUH U CIEJICTBHS U3 HUX IPU PELICHUU
' reoOMEeTPUUECKUX 3aa4
73 OnepupoBaTb MNOHATUSAMHU: MAPAJUIEIBHOCTh W IEPHEHAUKYISIPHOCTD
' HPSMBIX U MJIOCKOCTEN
74 KnaccugumupoBars B3anMHOE pacroNOXEHUE MPSMBIX U IIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTb MOHATUAMU: JBYIPAaHHBIN Yroj, IpaHd ABYTPAaHHOIO YIJa,
7.5 peOpo ABYIpaHHOIO yriia, JUHEHHBIH YTroJl JBYTPaHHOrO Yria, IpaaycHas
Mepa IBYTPaHHOI'O yria
76 OnepupoBaTh MOHATHSIMU: MHOTOTPAaHHHK, BBIMYKJBIA M HEBBITYKIIbIHI
' MHOT'OI'PaHHMK, 3JIEMEHThI MHOTOTPaHHUKA, IPAaBUJIbHBIA MHOTOI'paHHUK
77 Pacrnio3HaBaTh OCHOBHBIE BBl MHOTOTPAaHHHMKOB (IIHpamMuaa, NpU3Ma,
' IPSIMOYTOJIBHBIN Mapajieenunes, Kyo)
KnaccupunupoBarb  MHOTOIpaHHHMKHM, BbIOMpas  OCHOBAaHUS  JJs
78 ki1accupukauy  (BBIMYKJIbIE WM HEBBINYKIbIE  MHOTOTPAHHUKH,
' NpaBWIbHBIE MHOTOTPAHHUKH, TIPSMBIE U  HAKIOHHBIE IPH3MBI,
napauie’Ieuneibl)
79 OnepupoBaTb HOHSATHAMMU: ceKyIas IJIOCKOCTB, CeueHue
' MHOT'OI'PaHHHUKOB
710 OOBACHATH MPUHIIMITH TOCTPOSHUS CEUYSHHI MHOTOTPAHHUKOB, HCITOTB3YSI
' METO/I CIIEIOB
Crpoutpb ceyeHHs] MHOTOTPAaHHMKOB METOJOM CJI€/I0B, BBIIOJIHATh
7.11 (BBIHOCHBIE) TJIOCKHE YEPTEKU U3 PUCYHKOB IPOCTHIX 0OBEMHBIX QUTYD:
BU/] CBEpPXY, COOKY, CHU3Y
Pemate 33124 Ha HaXOX/IEHUE F€OMETPUUECKUX BEJIMYUH 10 0Opaslam
WIA aJrOpuTMaM, MPUMEHSS W3BECTHBIE AHAJTUTUYECKHE METOJIbl NpHU
7.12 pEelICHHH CTaHJApTHBIX MaTeMaTHYeCKHWX 3a7ad Ha BBIYHCIICHHE
PacCTOSTHUN MEXKIy JABYMSI TOUYKaMH, OT TOYKH JIO TPSIMOM, OT TOYKHIO
TUTOCKOCTH, MEXK]Ty CKPEIINBAIOIIMMUCS TPSIMBIMU
Pemate 33124 Ha HaXOX/IEHUE F€OMETPUUECKUX BEJIHMYUH 10 0Opaslam
7.13 WIA aJrOpuTMaM, MPHUMEHSS H3BECTHbIE AHAIUTHUYECKHUE METOJAbI IpHU

PEIICHUN CTAaHAAPTHBIX MATCMATHUYCCKUX 3a/lad Ha BBIYMUCICHUC YIJIOB




MEXJly CKPEIIMBAIOIIMMUCA NMPSAMBIMHM, MEXAY NPSAMOM M IUIOCKOCTBIO,
MEXy IUNIOCKOCTSMH, JBYIPAHHBIX YIJIOB

Boruucnsate 00bEMBI M IUIOHIAAM TMOBEPXHOCTEH MHOTOIPAaHHHKOB
(mpu3ma, mupamMuaa) ¢ MpuMEeHEeHUEM (HOPMYII, BBIYUCIIATH COOTHOIICHHS

714 MEXIY IJIOIIA IMU MTOBEPXHOCTEN, 00BéMamMu MOJO0HBIX
MHOTOTPaHHUKOB
715 OrnepupoBaTh MOHATHSAMHU: CHMMETPHUS B MPOCTPAHCTBE, IEHTP, OCh
’ MJIOCKOCTh CHMMETPUH, LIIEHTP, OCh H IJIOCKOCTh CUMMETPUU (UTYPHI
N3Bnekarb, npeoOpa3oBbIBaTh M HHTEPIPETHPOBATH HWH(MOpPMAIUO O
7.16 MIPOCTPAHCTBEHHBIX T'€OMETPUUYECCKUX (UTypax, MPEACTABICHHYIO Ha
yepTekax U pUCyHKax
[TpuMeHsITh TeoMeTpUdecKre (akThl ISl PEHICHHS] CTEPEOMETPHUCCKHUX
7.17 3aja4, MPEIIoiarafoliuX HECKOJIbKO IIaroB PEHICHUS, €CJIHU YCIOBHUS
MIPUMEHEHHUS 3a/1aHbl B IBHOU (popme
718 IIpuMeHATH mpocCTEHIIE NPOrpaMMHBIE CPEACTBA M JJIEKTPOHHO-
' KOMMYHHKAITIOHHBIC CHCTEMBI TIPH PEIICHUN CTCPEOMETPUICCKHX 3312
719 [IpuBOAUTH MpPUMEPHI MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U
' JKU3HU, paclio3HaBaTh MPOSBICHHE 3aKOHOB T€OMETPUH B UCKYCCTBE
[TpuMeHsITh TIOTyYCHHBIC 3HAHUS HA MPAKTUKE: aHATTU3UPOBATh PEabHBIC
CUTYallUU ¥ IPUMEHATH U3y4YEHHBIE TIOHATHUSA B MPOIIECCEe MOMCKA PEIICHHS
MaTeMaTuuecku  chopMmynupoBaHHOW  MpoOIEeMbl,  MOJEIUPOBATH
7.20 peallbHble CUTyallud Ha S3bIKE T'€OMETPUU, HCCIENOBATh MOCTPOCHHbBIC
MOJICIIH C UCIIOJIb30BAaHUEM IeOMETPHICCKUX TTOHATUH U TEOpPEM, arlrapara
anreOphl, pemaTh MPAKTUYCCKUE 3aJladd, CBS3aHHBIE C HAXOXKJICHUEM
TEOMETPHUYCCKUAX BEIIMIUH
11 KJIACC
Kon .
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI OCBOEHUSI OCHOBHOI
MpPOBEPsSIEMOr0 .
0o0pa3oBaTeILHON NPOrpPaMMbl CpeHero 001ero 00pa3oBaHus
pe3yJbTara
6 ['eomerpus
OnepupoBaTh MOHATUSAMU: IWIHHIPUYECKAs TOBEPXHOCTh, 00pa3yrolne
6.1 WIMHIPUYECKON TMOBEPXHOCTH, MMIUHAP, KOHUYECKas MOBEPXHOCTb,
' oOpa3yromme KOHHYECKOW  TMOBEPXHOCTH, KOHYC, cdepuueckas
MOBEPXHOCTh
6.2 Pacrnio3HaBath Tena BpaeHus (IHJIMHAP, KOHYC, cdepa u map)
6.3 OOBSACHATH CITOCOOBI ITOTyYSHHST TSN BPALCHHS
6.4 KnaccuduimpoBaTs B3auMHOE pactoiokeHue cepbl U MI0CKOCTH




6.5

OnepupoBaTh NOHSATHUSIMHU: IIAPOBOM CETMEHT, OCHOBAHHE CETMEHTa,
BBICOTA CETMEHTA, IIapOBOW CJOW, OCHOBAaHWE IIAPOBOIrO CJIOS, BHICOTA
[IapOBOTO CJI0S, IAPOBOM CEKTOP

6.6

6.7

6.8

Boruucnsate 00BEMBI W TUIOMIAAM TOBEPXHOCTEH TeN  BpallleHHUs,
TEOMETPHYECKUX Tell C MPUMEHEHUEM POopMYIT

OnepupoBaTh MMOHATUSAMHU: MHOTOTPAHHHMK, BIIMCAHHBIK B chepy u
OINKMCAHHBIN 0KO0JIO chepsl, chepa, BIMcaHHAS B MHOTOIPAHHUK HIIM TEJIO
BpalleHus

BBIYHCIATE COOTHOIIEHUS MEXTY TUIOIIAISIMH IIOBEPXHOCTEH M 00BbEMaMHu
IMOAOOHBIX TEN

6.9

N300paxkaTh n3ydyaembie (QUTYphl OT PYKH U C NMPUMEHEHHEM IMPOCTHIX
YEepTEKHBIX UHCTPYMEHTOB

6.10

6.11

6.12

BbImonHATE (BBIHOCHBIE) IUIOCKHME YEPTEXKU U3 PHUCYHKOB MPOCTHIX
00BEMHBIX (DUTYp: BHI CBEpXy, COOKY, CHH3Y; CTPOHMTH CEUYCHHUS Tell
BpaleHus

W3Brekatb, WHTEPIPETHPOBATH M MPEOOPa30BbIBATH HHGPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUrypax, MPEACTABICHHYI0 Ha
YepTekax U pUCYHKaxX

[TpumeHsTh TeOMeTpuYecKrue (aKThl ISl PEHICHUS CTEPEOMETPHUECKUX

3aja4, MPEANoJaralolliuX HECKOJIbKO IIAaroB pEIICHUs, €CIH YCIOBUS
MPUMEHEHHUS 3a/IaHbl B ABHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOIHATE JIEHCTBUSA CIOKEHHS BCEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOXEHHUSI BEKTOpa Ha YHCIO, OOBACHATH, KAKMMH CBOWCTBAMH OHH
o0ramaoT

HpI/IMeHHTL IMMPpaBUJIO MTapaJlICJICITUIICAA TTPH CIIOKECHUU BEKTOPOB

6.16

OnepupoBaTh NOHSTUSIMU: JAEKApTOBBI KOOPAMHATHI B TMPOCTPAHCTBE,
BEKTOP, MOJlyJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA,
yrol MeXJ1y BEKTOpaMH, CKaJSIpHOE IPOU3BEICHUE BEKTOPOB,
KOJUIMHEApHbIE U KOMILJIaHAPHBIE BEKTOPBI

6.17

6.18

Haxoauth cymMMy BEKTOPOB M IMPOU3BEACHHE BEKTOpAa Ha YHUCIO, Yroi
MEX/ly BEKTOpaMHU, CKaJISIpHOE MPOU3BEACHUE, PACKIIAbIBATH BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

38.IlaBaTB IIJIOCKOCTh YPABHCHUEM B I[eKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

PemraTs HpOCTeI\/’IIHI/Ie TCOMETPHUICCKUEC 3a1a4r HAa IPUMEHCHUC BEKTOPHO-
KOOpJAWHATHOTO METOAa

6.20

Pemarn 3aJadyyd Ha A0Ka3aTCJIbCTBO MATCMAaTHYCCKHUX OTHOIIIEHUH U
HAaXO0XJICHUC IT'COMECTPHUICCKUX BCIWYHUH I10 06pa3uaM WK aJirOpuTMaM,
IMPpUMCEHAA HN3BECTHBIC METObI npu pPEIICHUA CTaHAAPTHBIX
MaTeMaTHYCCKUX 3a1a4




6.21

IIpuMeHATs mpocTeWIIMe IPOrpaMMHBIE CPEACTBA U JIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI ITPH PEILICHUN CTEPEOMETPUUECKHX 3aa4

6.22

6.23

IIpuBOAUTE MpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOLIE U
JKU3HH, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

[TpuMeHsTh MOTy4YeHHbIE 3HAHUS HA IPAKTHKE: aHATU3UPOBATh pealibHbIC
CUTYallU ¥ IPUMEHATH U3yYEHHbIE MOHATHUS B IIPOLIECCE MOUCKA PEIICHUS
MaTeMaTu4ecku  cHOpMYIUPOBAaHHOW  MpOOJIEMBbI,  MOJEIUPOBATH
pealbHbIE CUTYallMM Ha SI3bIKE T€OMETPHUM, UCCIIENOBATH MOCTPOCHHBIE
MO/ICJIU C UCIIOJIb30BAHUEM I'€OMETPUUECKUX TOHITUH U TEOPEM, arnapara
anreOphl, pemaTh MPAKTUYECKHE 3aadd, CBS3aHHBIC C HAaXOXKICHHEM
F€OMETPUUYECKUX BEJIMYUH




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kox

IIpoBepsieMblii 3JIeMEeHT COIePKAHUS

7

I'eomerpus

7.1

7.2

OcHOBHbIE MOHATHS cTepeoMeTpuu. Touka, mpsiMasi, IIOCKOCTb, MPOCTPAHCTBO.
[TonaTne 06 aKCHOMaTHYECKOM IIOCTPOCHUH CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHUU
U CJIECTBUS U3 HUX

B3aumHoe  pacrnonokeHue HpSAMBIX B MPOCTPAHCTBE:  IEpeceKaroImecs,
napajuiefibHble M CKpeluBaromuecss npsimble. [lapamiensHOCTh MNpSMBIX U
IUIOCKOCTEl B MPOCTPAHCTBE: MapajuielbHble MpsSMbIEe B  IPOCTPAHCTBE,
MapajuieTbHOCTh TPEX MPSMBIX, MAPAUICTBHOCTh MPSMONW U TUIOCKOCTH. YTJIBIC
COHAMNPABJICHHBIMU CTOPOHAMH, YIroJl MEXAYy TMPSIMBIMH B TPOCTPAHCTBE.
[TapannenpbHOCTh MIIOCKOCTEN: MapajuIeNIbHbIE MIJIOCKOCTH, CBOMCTBA MAPaJJIEIbHbBIX
iockocteit. [Ipocreiimuie npocTpaHCTBEHHBIC PUTYPHI Ha TUIOCKOCTH: TETPadIp, Ky,
napajuieNienumne/1, IOCTPOSHNUEe CeUeHU

7.3

7.4

[lepneHUKYIAPHOCTE OPSIMOM M IUIOCKOCTH: IEPIEHIUKYJISPHBIE IPSIMBIE B
IIPOCTPAHCTBE, NIPSIMbIE NTapAJIEIbHBIE U MIEPIICHINKYIISPHBIEC K IUIOCKOCTH, IIPU3HAK
MEPIEHIUKYISIPHOCTH IIPSMOM U IJIOCKOCTH, TEOpPEMA O MPSAMOM NEPIEHANKYIISIPHON
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YTOJI MEXAY IPSIMOM U ITIOCKOCTBIO, ABYTPAHHBIN
yToJI, TMHEMHBIN yroJl IByTpaHHOro yria. [lepneHinkysp U HaKJIOHHBIE: pACCTOSHUE
OT TOYKH JI0 IIJIOCKOCTHU, PACCTOSIHUE OT IPAMOM 0 MIOCKOCTHU, TPOEKLUs (pUrypsl Ha
IJIOCKOCTB. [IepreHIUKyYyIApHOCTD INIOCKOCTEN: IIPU3HAK NIEPIIEHIUKYIISPHOCTU ABYX
mockocTeil. Teopema o TpEX MepreHUKYIApax

[loHsiTHE MHOrOrpaHHMKa, OCHOBHBIE JJIEMEHTbl MHOI'OTPAHHHUKA, BBIIYKIBIE U
HEBBIITYKJIbIE MHOIOIPAaHHMKHU, pa3BEPTKa MHOrorpaHHuka. IIpusma: N-yronbHas
IpU3Ma, TPaHU U OCHOBAHMs NPHU3MBI, IpsMas U HAKJIOHHAs MPU3MbI, OOKOBas U
IIOJIHAs ITOBEPXHOCTh Ipu3Mbl. Ilapamtenenumnesn, NpsAMOYroJIbHBIA IapAJICIICIIUIIE]
u ero coucrtsa. [lupamuna: n-yronpHas nupaMuaa, rpaHd U OCHOBAHHWE ITUPAMU/IBI,
OOKOBas M TOJIHAs MOBEPXHOCTh MHUpPAaMUAbI, PaBUWIbHAS U yCEUE€HHAs MUpaMUJa.
OneMeHThl Npu3Mbl W nUpaMuabl. [IpaBUiIbHbIE MHOTOIPDAaHHUKH: TOHSTHE
MIPAaBUJIBHOTO MHOTOTPAaHHUKA, INPABWIbHAS IPU3Ma M IIpaBUJIbHAsA NHPAMHJA,
MpaBWIbHAs TPEYrojibHas NUpaMuJa U MpaBUIbHBIA TeTpasap, kyO. [IpencraBienue
O IpaBWIBHBIX MHOTOTPaHHMKAaX: OKTa’Ap, JOAEKadap M uKocadapyrue CeueHus
IIPU3MBI U TUPaAMUIbI

7.5

CummeTpHs B IPOCTPAHCTBE: CHUMMETPHUSL OTHOCUTEIIBHO TOYKH, MPSIMOM, INIOCKOCTH.
ONeMEeHTbl CUMMETPUM B INHPaMHJIAX, MapajUIeNICNUIENax, PaBUIbHBIX
MHOT'OTPaHHUKAX

7.6

Bblunciienue 31€MEHTOB MHOTOIpaHHHMKOB: pEOpa, auaroHanu, yriasl. Ilmomans
OOKOBOI IOBEPXHOCTH M TIOJHOW TOBEPXHOCTH NPSIMON MPHU3MBI, IUIOIIAIh
OCHOBaHUH, TeopeMa 0 OOKOBOI MOBEpXHOCTU MpsAMOil mpu3Msbl. [Tnomane 60koBoit




IIOBEPXHOCTH M IIOBEPXHOCTH IPABWIBHOW IHMPAaMHUIBI, TeOpeMa O IUIOLIAaH
yceu€HHoi mupamubl. [lonstre 06 00béMe. OOBEM TUPaMHUIBI, TTPU3MbI

1.7

[TomoGHbIe Tena B mpocTpaHcTBe. COOTHOLICHHS MEXTY IJIOIAIIMHU TIOBEPXHOCTEH,
00bEMaMU MTOJI00HBIX TENT

11 KIIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

6

I'eometpus

6.1

[unuaapudeckas MOBEPXHOCTh, 00pa3yroIye WIHHIPHYECKON TOBEPXHOCTH, OCh
WIAHIPUYECKON TOBEpXHOCTH. [lMmuHAp: OCHOBaHUS U OOKOBasi MOBEPXHOCTD,
oOpasyromas 1 0Ch, TUIONIaab OOKOBOW 1 MOJIHON TOBEPXHOCTH

6.2

Konnueckass TOBEpXHOCTh, OO0pa3yroIIMe KOHHYECKOW IMOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM noBepxHocTU. KoHyc: ocHOBaHMe U BepllnHa, oOpa3yolas
1 OCh, TUTOMIA/Ib OOKOBOW ¥ TIOJTHOM TTOBEPXHOCTH. Y CCUEHHBIN KOHYC: 00pa3yronue
U BbICOTa, OCHOBAHUS U OOKOBasi MOBEPXHOCTh

6.3

6.4

Coepa u map: HeHTp, paguyc, THaMeTp, IUIO0Iab IIOBEepXHOCTH chephl. Bzanmuoe
pacrosioxeHune chepsl ¥ IIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, IIomanb
cepsl

N300paxkeHue Tel BpallleHUs Ha IUIOCKOCTH. Pa3BEépTka HUIHHIpA U KOHYyca

6.5

KomOuHanmu Ten BpalleHWs W MHOTOTPAHHUKOB. MHOTOTPaHHUK, OIMHMCAHHBIN
okoJio chepsl, chepa, BliMcaHHAs B MHOTOTPAHHUK, WM TEJIO BPAICHUS

6.6

6.7

6.8

[Tonsitue 06 006bEMe. OcHOBHBIE CBOMCTBa 00bEMOB Tel. Teopema 00 00BEME
MPSMOYTOJIBHOTO MMapajuieNienunena u ciueactBust w3 He€. OO0bEM MUIMHIpA,
konyca. O0bEM 1mapa u mionaab chepsbl
[Tomo6ubie Tenma B mpocTpaHcTBE. COOTHOUICHHS MEXAY  IJIOMIAJSIMH
MOBEPXHOCTEH, 00bEMaMH MOAOOHBIX TET

Ceuenust nuiuHApa (MapamienbHO U HEPHEHAUKYISIPHO OCH), CEUEHUs KOHyca
(mapasuiebHOE OCHOBAHUIO M ITPOXO/AIIee Yepe3 BEPIIMHY), CEUSHHS 11apa

6.9

BexTtop Ha miockocT U B mpocTpaHcTBe. ClOXKEHHE U BBIUUTAHUE BEKTOPOB.
YMHO)K€eHue BeKTopa Ha yucio. Pas3noxkeHne BekTopa 1o TpéM HEKOMILJIaHAPHBIM
BektopaM. [IpaBuno mapamnenenunena. Pemenue 3amad, CBSI3aHHBIX C
IIPUMEHEHHEM NIPAaBUJI ACUCTBUM C BEKTOPaAaMU

6.10

IIpsmoyronbHast cucreMa KOOpAWMHAT B MpOCTpaHCTBE. KoopamHaTel BEKTOpa.
[Ipocreiimme 3amaun B KOOpAMHATaxX. YToJI MeEkXIy BekTopamu. CkaiasipHOe
MIPOM3BEICHNE BEKTOPOB. BbIUKcieHne yrioB MeXIy NpSIMBIMH U IUIOCKOCTSIMHU.
KoopauHaTHO-BEKTOPHBIN METO/ MPH PELICHUN T€OMETPUUYECKUX 3a7a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Koxa
MPOBEPAEMOro

TpeOoOBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl CpeHEro 0011ero

oOpa3oBaHus

Biagenue Meromamu JOKa3aTelbCTB, AJTOPUTMAMM pEIIEHUs 3a7ady;
yMeHue (GopMyIMpoBaTh U ONEPUPOBATh IMOHATUAMU: ONpPEAEICHHUE,
aKcuoma, TeOopeMa, CIIEICTBHE, CBOMCTBO, IIPHU3HAK, J0KA3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYIIUPOBKH; IPUMEHSATH UX; YMEHUE (POPMYITUPOBATH
0o0paTHOE M IPOTUBOMNOJIOKHOE YTBEP)KIACHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEDBI, HCIIONb30BaTh METOJ MaTeMaTHYECKOM HWHAYKLNU;
IIPOBOAMTH  JOKA3aTEJIbHBIE pACCYKICHUS IpU PpELICHUM 3anad,
OLICHUBATh  JIOTUYECKYIO  IPABUIBHOCTb  PACCYXKACHUM; yMEHHE
ONEPUPOBATH MOHATHIMHU: MHOXECTBO, IIOJMHOYXECTBO, OIEPALMM HaJ
MHOKECTBAMH; YMEHHE HCIIOJIb30BATh TEOPETHUKO-MHOKECTBEHHBIN
annapar AJIs ONMCAaHUS PEAJIbHBIX IIPOLECCOB U SIBJICHUH U IIPU PELICHUH
3aJa4, B TOM 4HCI€ M3 JAPYyruX Y4eOHBIX MPEIMETOB; YMEHHE
OTIePHPOBATH TOHATHIMHU: Tpad, CBA3HBIN rpad, 1epeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTb M ONHUCHIBATh TIpadbl pasIUnYHBIMU

crioco0amu; UCIOIb30BaTh Ipadbl IPU PELICHNH 3a/1a4

VYMeHue onepupoBaTh NOHATHAMHU: HAaTypaJbHOE YMCIIO, LIEJIO0E YHCIIO,
CTENEHb C LEIbIM M0Ka3aTeNleM, KOPeHb HaTypallbHON CTENEeHH, CTEIEHb
C palMOHANbHBIM  [IOKa3aTeleM, CTeNeHb C  JeHCTBUTEIbHBIM
mokaszarejaeM, JorapugMm ymciaa, CHHYC, KOCHHYC U  TaHIEHC
IIPOU3BOJIBHOIO YHUCIA, OCTATOK II0 MOJIYJIIO, PAlUOHAIBHOE YHUCIIO,
UppAllMOHATIBHOE  YHUCIIO,  MHOXECTBA  HATypalbHbIX,  LEJbIX,
paloHaIbHBIX, JEHCTBUTENBHBIX YMCEI; YMEHHUE MCIOJIb30BaTh
NPU3HAKKU JIEIMMOCTH, HaUMEHbIIUI OOIIMI AenauTenb U HAauMEHbIIee
o01iee kpaTHOe, anroput™M EBKiMia npu perieHuu 3ajad; 3HaKOMCTBO ¢
pa3IMYHBIMM  TO3ULIMOHHBIMU ~ CHUCTEMAMM  CYHCIIEHUS; YMEHHE
BBITNIOJHATh BBIUMCIIEHHE 3HAUYE€HUN U MpeoOpa3oBaHUsl BBIPAKEHUH CO
CTENeHsAMHU U JiorapudmMamu, npeoOpa3oBaHUs IPOOHO-pallMOHATBHBIX
BBIPQXCHUI; YMEHHUE OIEpUPOBaTh IMOHITUSIMM: I1OCIEI0BATEIBHOCTD,
apu@meTnyeckas nporpeccusi, reoMeTpudeckas mporpeccus, 0eCKOHEUHO
yObIBaroIasi ~ reoMeTpuYecKass  MpOorpeccus; yMEHHE  3a/aBaTb

MMOoCJICA0BATCIIBHOCTHU, B TOM YHCJIC C TIOMOMIIBIO PEKYPPCHTHBIX (I)OpMyJ'I;




YMEHHE ONEpPUPOBATH NMOHATHUAMU: KOMIUIEKCHOE UYHUCIIO, CONPSKEHHBIE
KOMILJICKCHBIE YHCIIa, MOAYJb M apryMEHT KOMILJIEKCHOTO yHcia, popma
3allMCH KOMIUIEKCHBIX 4ucell (reoMeTpuyeckasi, TPUrOHOMETpHUecKas U
anreOpanyeckas); yMeTb IMPOU3BOAMTH apu(pMETHUYECKHe ACUCTBUS C
KOMIUIEKCHBIMU ~ YHCJaMM; IPUBOJUTh IPUMEPHI  UCIIOJIb30BAHUS
KOMIUIEKCHBIX YMCEJI; ONEpUPOBATH MOHATUSAMHU: MaTpuua 2x2 m 3x3,

OonpeaAcCINTECIIb MaTPHUIIbI, FGOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIINTEIIA

YMeHue ornepupoBaTh MOHATUSMU: pallMOHAIbHBIC, WPPALMOHAIBHEIE,
MoKa3aTeibHble, CTENEHHbIE, Jorapu(muueckue, TPUTOHOMETPHUECKHE
YpaBHEHHUS U HEPaBEHCTBA, HUX CHUCTEMbl; YMEHHUE OIEpPUpPOBAThH
MOHITHSIMH: TOXJIECTBO, TOXKJIECTBEHHOE MPeoOpa3oBaHue, ypaBHEHUE,
HEpPaBEHCTBO, CHCTEMa YpaBHEHHWW W HEPABEHCTB, PaBHOCUJIHHOCTH
YpaBHEHUW, HEPABEHCTB U CHUCTEM; YMEHHE pelaTh YypaBHEHHUS,
HEPAaBEHCTBA M CHUCTEMbl C IOMOIIBIO PA3IWYHBIX MPUEMOB; peIIaTh
ypaBHEHHUs, HEPABEHCTBA W CHCTEMBI C TapaMeTpoOM; NPUMEHSITh
YpaBHEHHUS, HEPABEHCTBA, UX CHUCTEMBI JJI PELICHUS MATeMaTUYECKUX

3aJiad ¥ 3aaa4 M3 pa3JINIHbIX obnacreit HAayKHU U peaﬂbHOﬁ KHU3HU

YMeHue onepupoBaTh MNOHATUSAMH: (QYHKUUS, UYETHOCTb (DYHKLUH,
HEPUOJIMYHOCTh (YHKLMH, OIPaHMYCHHOCTbh (DYHKIMHM, MOHOTOHHOCTb
¢byHKnu, SKkcTpeMyM (QyHKIMH, HanOoJbIIee ¥ HAUMEHbIIee 3HAYCHUS
(GyHKIMU Ha IPOMEXKYTKE, HEIIpepbIBHAS (DYHKIIHS, aCHMIITOTHI rpaduka
GbyHKLUY, TIepBas U BTOpas NPOM3BOJIHAs (DYHKIMH, T€OMETPUUECKUI U
¢u3nyeckuif CMBICI TPOM3BOJHOW, IepBooOpa3Hasi, ONpenenEHHbINH
MHTETpall; yMEHHE HAXOAUTh aCUMITOTHI rpaduka (QyHKIUH;, yMEHHE
BBIUMCIATh TMPOU3BOAHBIE CYMMBI, IPOU3BENEHHUS, YaCTHOTO H
KOMIO3UIUHN (DYHKIMH, HAXOIUTh ypaBHEHHE KacaTeNbHOU K rpaduKy
GyHKLIMU; YMEHHE HaXOAUTh NMPOU3BOAHBIE IJIEMEHTAPHBIX (DYHKIIMIA;
YMEHHME HCIONb30BaTh MPOU3BOAHYIO Ul HCCIeI0BaHUS (DYHKIUH,
HaXOJUTh HauWOOJBIINE W HAaUMEHBIINE 3HAYeHUS (QYHKIMI; CTPOUTH
rpaMKu MHOTOWJIEHOB C HCIOJIb30BAHUEM ariapara MaTeMaTHYecKOro
aHaJIN3a; NPUMEHATh NPOU3BOAHYIO I HAXOXKIEHUS HaWIy4IlEero
pellieHuss B MPUKJIAJAHBIX, B TOM YHCIE COLHAIbHO-IPKOHOMUYECKUX M
bU3HYEeCKUX 3aa4ax; HAaXOJUTh TJIOMAIH U 00bEMBI (PUTYP C TIOMOIIIBIO
MHTETpaa; NPUBOAUTH IIPUMEPHl MATEMaTUYECKOTO0 MOJEIUPOBAHUA C
NOMOIIBIO AU epeHInanbHbIX ypaBHEHUH

YMeHue omnepupoBaTh HOHATHSAMM: rpaduk (yHKIMH, oOOpaTHas
GbyHKIMA, KoMno3uuus (GyHKUUHN, JuHEHHas (QYHKIMs, KBajJpaTH4Has

byHKIMS, panmoHanbHas byHKIMS, CTEIECHHas GbyHKIMS,




TPUTOHOMETpUYECKHE  (YHKUIUH, OOpaTHbIE TPUTOHOMETPHUYECKHUE
¢GyHKIMM, TMOKaszarenbHas H Jorapupmuueckas (yHKIMH; yMEHUE
CTPOUTH TpaUKH U3y4yeHHbIX (YHKLHUH, BBIIOIHATH MPEoOpa3OBaHUs
rpaguKoB (pYHKIUH, HCIOIB30BATh I'PAPUKH JUIsl U3YYEHUS IPOLIECCOB U
3aBHCUMOCTEM, IpU pELIEHUH 3ajad U3 IPYTHX y4eOHBIX NPEAMETOB U
3a71a4u U3 peaIbHOM JKM3HU; BBIPAXKaTh (POPMyJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; UCIIOJIb30BATh CBOMCTBA M rpadMKu (QYHKIMH 1715 peLeHUs]
YpaBHEHM, HEpaBEHCTB M 3ajJady C IapaMeTpaMu; H300paxarb Ha
KOOPJHMHATHOM IUNIOCKOCTH MHOKECTBA PELICHUIN YPAaBHEHH, HEPABEHCTB

U UX CUCTEM

YMenue peuiaTth TCKCTOBLIC 3ada4W PA3HbIX THIIOB (B TOM 4YHCJIC Ha
MMPOLCHTHI, JOJHW U 4aCTH, HA ABUKCHUC, pa60Ty, CTOUMOCTBb TOBAapOB U
YCiyr, HaJIOTH, 3a/1a4n 13 obnactu YIIpaBJICHUA JINYHBIMUA U CeMEHHBIMU
(1)I/IHaHC3MI/I); COCTABJISITh BBIPAKCHHA, YpAaBHCHUS, HCPABCHCTBA U HUX
CUCTCMbI IO YCJIOBHIO 3aJda4du, HCCICAOBATH ITOJIYUYCHHOC PCUHICHUC U
OLICHUBATb HpaB,I[OHOI[O6HOCTL pe3yiibTaToOB;, YMCHUC MOICIUPOBATH
pCaJIbHbIC CUTyallUUM HaA SA3BIKEC MATCMATUKH; COCTABJIATH BbIPAKCHUA,
YpaBHCHHA, HCPABCHCTBA W HUX CHCTCMbI 110 YCJIOBHIO 3aJadvu,
HCCIICAO0BAaTh IOCTPOCHHLIC MOJACIM C MCIIOJIB30BAHHWEM alllapara

anreOpbl, UHTEPIPETUPOBATH MOTYUYCHHBINA PEe3yabTaT

YMeHue onepupoBath MOHATUSMHU: CpeHee apumeTnueckoe, MeIuaHa,
HauOoJIbIlIee ¥ HAUMEHbIIIee 3HAYCHUS, pa3Max, TUCTIEPCHUs, CTAaHJapTHOE
OTKJIOHEHHE YUCIIOBOTO HaOOpa; yMEHUE U3BIIEKaTh, HHTEPIPETUPOBATD
nH(opMaIrIo, TPEACTABICHHYIO B TA0IHIIAX, HA TUarpaMmax, rpadukax,
OTPaXKaIOIIYIO0 CBOWCTBA peajbHBIX MPOIIECCOB U SIBJICHUH; TIPEICTABIIATh
uH(pOpMAILIMI0O C TIOMOIIbIO TalNMIl ¥ JAWarpaMM; HCCIIEIOBaTh
CTaTHCTUYECKUE JaHHBbIC, B TOM YHCIIe€ C MPUMEHEHHEM TpadruyecKux
METO/IOB M JIEKTPOHHBIX CPEJICTB; TpadUueCKH NCCIIeI0BATh COBMECTHBIC
HAOJNIOZICHUSI C TIOMOINBIO JHMarpaMM pacCeMBaHUs W JUHEHHOUN

perpeccun

YMeHue onepupoBaTh IMOHATHSAMM: CIYYaWHBIA OINBIT M CIy4aliHOE
COOBITHE, BEpOSITHOCTh CIYYalHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOSITHOCTh C HCIOJB30BaHUEM TpapUUECKUX METOJIOB; MPUMEHATH
(GOpMyYIIBI CITOKEHHUS U YMHOXEHHUS BEPOSTHOCTEH, (OpMYITy IOTHOU
BepoATHOCTH, (hopmyny bepHymiu, koMOMHATOpHBIE (GaKThI U (HOPMYIIBL;
OIICHUBATh BEPOSATHOCTH PEAbHBIX COOBITHH; YMEHHE ONEpHUpPOBATH
MOHATUSIMU: CITydailHasg BEJIMYMHA, pACIpPECICHHE BEPOSITHOCTEN,

MAaTEMATUYCCKOC OXHUAAHHUEC, OUCHCPCUA W CTAHJAPTHOC OTKJIIOHCHHUC




CIlyyailHOM BeNWYMHBI, (YHKIMM pacrpelesieHuss H  IJIOTHOCTH
PAaBHOMEPHOI'0, IIOKA3aTeJIbHOIO M HOPMAaJIbHOIO PACIPEIECICHUM;
YMEHHME HCIIOJIB30BATh CBOMCTBA M3YYEHHBIX PpACHpPENEICHUN Ul
peleHus 3a7ady; 3HAKOMCTBO C IOHATHSMM: 3aKOH OOJBIIMX YHCEl,
METOJIbl BBIOOPOUYHBIX MCCIEI0BAHUMN; YMEHHE NPUBOJUTH IPUMEPHI
IPOSIBJIICHUSI 3aKOHA OOJBIIMX YHUCEN B MPHPOJIHBIX U OOIECTBEHHBIX
ABJICHUSAX; YMEHHUE ONIEPUPOBATH MOHATUAMU: COYETAHUE, IICPECTAHOBKA,
YHUCIO COYETAaHUHM, YUCIIO IepecTaHOBOK; OuMHOM HbroTOHa; ymeHue
IPUMEHATh KOMOUHATOPHBIE (DAKThI M PACCYXKICHUSA JJIS pEIICHUS 3a/1a4;
OLICHUBATh BEPOSITHOCTH peanbHBIX COOBITHI; COCTAaBJIATh

BEPOATHOCTHYIO MOJI€TIb 1 MHTEPIPETUPOBATH OTYyYEHHBINA Pe3yabTaT
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VYMeHne omnepupoBaTh IMOHATUAMH: TOYKa, TNpsiMasi, ILJIOCKOCTh,
MPOCTPAHCTBO, OTPE30K, Jy4, BEIWYMHA YyIia, IUIOCKUH yroi,
IBYTPaHHBIA Yroj, TPEXTPAHHBIA YToJi, CKpEIIMBAIOIIMECS MpsMbIE,
MapajuIeIbHOCTh M MEPHEHIUKYIISIPHOCTD MPSMBIX U TIJIOCKOCTEH, yroi
MEXIY MPSMBIMH, YroJl MEXKIY HPSIMOH M IJIOCKOCTBIO, YIOJd MEXAY
IUIOCKOCTSIMU, PACCTOSIHUE OT TOYKU JIO TIOCKOCTH, PACCTOSIHUE MEXKITY
MPSIMBIMH, PACCTOSIHUE MEXK/TY TNIOCKOCTSMH; YMEHUE UCIIOJIb30BATh TIPH
pEelICHUH 3a7a4 M3y4YeHHbIE (PAaKThl U TEOPEMbI IJIAHUMETPUHU; YMEHHE
OLICHMBATh pa3Mepbl OOBEKTOB OKPYXKAIOLIErO0 MHUpPA; CTPOUTH
MaTeMaTHYeCKUe MOJENId C TOMOIIbI) T€OMETPUUYECKUX TMOHITHHA H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHUYCCKUC 3a1a4YU

YMeHue onepupoBaTh MOHATUSAMU: IJIOMIAAL (GUrYpbl, 00BEM (UTYDEI,
MHOTOTPaHHUK, MPaBUWJIbHBIII MHOTOTPaHHUK, CEYEHHE MHOIOTPAHHHUKA,
KyO, mapajienenurne]n, npusMa, nupamuja, ¢urypa ¥ MOBEPXHOCTb
BpallleHHs, UWIMHAP, KOHYC, 1ap, cdepa, miomanb chepsl, IIOMmaab
MOBEPXHOCTU TMHUPAMHUJBI, MPU3MBI, KOHYCa, IMINHApa, 00bEM KyOa,
IPSIMOYTOJIBHOTO Tapajuieenunea, NUpaMuabl, MPU3Mbl, LHUIMHIpA,
KOHYyca, 1Iapa, pa3BEPTKa MOBEPXHOCTH, CEUEHUS KOHYCa U LWJIMHJIpA,
NapajuleJIbHblE OCH WM OCHOBAHMIO, CEYEHHE I1apa, IUIOCKOCTb,
Kacatomasicsi cepbl, IUINHAPA, KOHYCa; YMEHHE CTPOUTh CEeueHHe
MHOTOTpaHHHKa, U300pakaTh MHOTOTPAaHHUKHU, (QUTYpbl U TOBEPXHOCTH
BpallleHUs1, UX CEYEHHUS, B TOM YHCJIE C IOMOIIBIO AIEKTPOHHBIX CPE/ICTB;
yYMEHHUE NMPUMEHSATh CBOMCTBAa T€OMETPUUYECKUX (UTYP, CAMOCTOSATEIBHO
(bopMyIMpOBaTH ONpeAEICHUs U3y4aeMbIX (QUTyp, BBIIBUTaTh THIIOTE3bI
O CBOMCTBax W MpHU3HAKaX reOMETPUYECKUX (PUryp, o00OCHOBBIBATH WM

OnpoBepraTh MUX; YMEHHE MPOBOAMTH Kiaccudukanuio ¢uryp Mo




pa3jInuHbIM HpPHU3HAKAM, BBIIIOJHATDH H€O6XOI[I/IMI>IC JOIMOJIHUTCIIbHBIC

MOCTPOEHUS

11

YMeHue OmnepupoBaTh IOHSATUSMHU: JIBIDKGHHE B TIPOCTPAHCTBE,
napajuIeNbHBIA TIEPEHOC, CHMMETPHSI Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHuEe TOM00MS, TMOM00HBIE (GUTYPBI; YMEHHE
pacrio3HaBaTh paBHBIC U MOJOOHBIE (QUTYpPHI, B TOM YHCJIE B MPHUPOJIE,
UCKYCCTBE, apXUTEKType; HCIIOJIb30BATh T€OMETPUUYCCKUE OTHOIICHHS
MIPH PEIICHAUH 33/1a4; HAXOUTh TEOMETPUUICCKUE BETHUMHBI (JJTHHA, YTOJI,
I0Iaab, 00BEM) IPU PEIICHUH 3a/1a4 U3 IPYTUX YU4EOHBIX IPEIMETOB H
U3 PEANbHOW KM3HM, YMEHHE BBIUUCIISATH T€OMETPUYECKHE BEIUYHHBI
(MHa, yrous, IUIOIAAb, OOBEM, IJIOMIAAh MOBEPXHOCTH), MCIOIB3YS
W3YYCHHBIE (POPMYJIBI U METOJBI, B TOM YHCJIC: IUIONIAh MOBEPXHOCTH
UpaMHUIbl, TIPU3MbI, KOHYCa, IHJIMHIPA, IUIomaabs chepbl, 00béM Kyoa,
NPSIMOYTOJIBHOTO MApaJIIeeuIea, MTUPAMUIbI, TPH3MBI, ITHIXHIIPA,

KOHYCa, [I1apa; YMEHNE HAXOUTh OTHOIIEHHE 00BEMOB MO00HBIX (QUTYD

12

YMmenune OIICPpHUPOBATH IMOHATHAMU: MIPAMOYTOJIbHAA CUCTEMA KOOPAHUHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CymMMa BCKTOPOB,
IMPpOU3BCACHUEC BCKTOPA Ha YHUCIIO, Pa3JI0OKCHUC BCKTOpaA IIO0 68.3I/ICY,
CKAJIIpHOC IIPOU3BCACHUEC, BCKTOPHOC IPOU3ZBCACHHUC, YI'OJl MCKAY
BCKTOpaMU; YMCHHUC HUCIIOJb30BaTh BGKTOpHI)If/'I 41 KOOpILHHaTHBIfI METOL
A1 peHICHUA TCOMCTPHUYCCKUX 3adad W 3aJad JpYyTrux yT-Ie6HI)IX

npeaMeToB

13

VYMenue BbIOMpaTh MNOAXOASIIMN METON JJIs pElIeHUs 3aJaud;
[IOHUMAaHUE 3HAYUMOCTHM MAaTEMaTUKU B M3YYCHUM IPUPOIHBIX W
OOIIIECTBEHHBIX ~NPOIECCOB UM  SBJIEHUM; YyMEHHE paclo3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTE€MAaTHKU B HCKYCCTBE, YMEHWE IPHUBOIMTH
IIPUMEPBl  MATEMAaTUYECKUX OTKPBITMM POCCUHCKOM UM  MHUPOBOU

MaTeMaTH4eCKOn HAayKHu




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUS
1 Yucna v BEIYHCIICHUS

11 HartypanbHblie u nensie uncia. [lpu3Haku AeTMMOCTH HENbIX YUCell

12 Paumonaneubie uuciaa. OOBIKHOBEHHbIE M JECATUYHBIE JPOOH, TPOIEHTHI,
' OCCKOHEYHBIC TTEPUOIUUECKHE TpoOH

13 Apudmerndeckuii KOpeHb HaTYpaJIbHOU cTereHu. [[eficTBrs ¢ apuMETHICCKUMH
' KOPHSIMHU HAaTypalbHOU CTEIEHH

14 Crenenp ¢ uenbiM mokazareieM. CTeneHb C pPalMOHAIBHBIM IOKa3aTesIeM.
' CBoiicTBa cTenIeHU

15 CuHyc, KOCHHYC M TaHTE€HC 4YHCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC,
' apKTaHTE€HC YMCIOBOTO apryMeHTa

1.6 Jlorapudm yucna. JlecaTuyHbie U HATypaIbHbIE JOrapu(MbI

JeiicTButenpHble uucia. ApudmeTnyeckue Omepanuud ¢ ACHCTBUTEIbHBIMU
1.7 yrcnamu. [IpuOmmkE€HHBIE BBIYHMCICHUS, TNPABWIA OKPYIJICHUS, MPHUKHIKA U
OIICHKA PE3yJIbTaTa BbIYMUCICHHI

1.8 [IpeoOpa3oBanue BeIpaKEHUN

1.9 KomrnekcHeie yncna
2 YpaBHEHHs U HEPABEHCTBA

21 Lenbie u 1poOHO-paIOHANIbHBIE YPaBHEHUS

2.2 HppainoHansHble YpaBHEHHSI

2.3 Tpuronomerpuueckue ypaBHEHUS

2.4 [TokazarenpHbIe U TOTapuPMUIECKIE YPABHEHUS

2.5 Lenbie u 1poOHO-paIOHAEHBIC HEPABEHCTBA

2.6 HppanroHaisHbIe HEpAaBEHCTBA

2.7 [TokazarenbHble U IOrapu(PMUUECKHE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBeHCTBA

2.9 CHcTeMBI ¥ COBOKYITHOCTH YPAaBHEHUH ¥ HEPABEHCTB

210  VYpaBHeHWs, HEPABEHCTBA U CUCTEMBI C TApaAMETPAMU

211 Martpuiia cuCTeMbl JIMHEWHBIX ypaBHEeHUH. OnpeenuTeNb MaTPHIIbI
3 OyHKIWH U TpaduKh




Oynkius, crocodsl 3axanus GyHkuuu. ['padpuk ¢yHkuuu. BzaumHO oOparHbIe

3 ¢ynkuuu. YétHeie u Heu€THBIe QyHKIMU. [lepuoauueckue GpyHKIHHN
OO6nacte ompeneneHus: U MHOXKECTBO 3HaueHW ¢yHkumu. Hymu QyHKmm.
3. [IpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLHMH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. HamOosbliee M HauMeHblIee 3Hau€HHE
(GYHKLIMU Ha IPOMEXYTKE
33 CreneHHass (yHKUUS C HaTypaJbHBIM M IIeJIbIM IOKa3areneM. EE cBolicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-Oi CTETICHH
3.4 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKINU, KX CBOHCTBA U TpaduKH
36 Touku paspeiBa. AcumntoTsl rpadukoB ¢ynkuuid. CpoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 3aaHUS TIOCIEI0BATEIbHOCTEH
3.8 Apudmerndaeckas u reomeTprueckas nporpeccun. @opmyia CI0KHBIX MTPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 [TpousBonnas ¢pynkiuu. [IpousBoiHbIE 371eMEHTAPHBIX (PYHKIIHIA
[IpuMeHeHre NPOU3BOAHOM K HCCIENOBaHUIO (YHKUMHA Ha MOHOTOHHOCTh H
4.2 sKcTpeMyMbl. Haxox/1eHre HanboIbIIero 1 HAaMMEHbIIEro 3HaueHUs! GYHKLIUU Ha
OTpe3Ke
4.3 [TepBooOpasnas. MuaTerpan
5 MHoecTBa 1 JIOTUKA
5.1 MHoXecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTucTUKA
6.1 OmnucatesnbpHas CTATHCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 CeomeTpust
7.1 ®Durypsl Ha IIOCKOCTH
7.2 [IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BpalleHUs
7.5 KoopaunaTsl 1 BEKTOPHI




PABOYAS IPOTPAMMA
(ID 6585324)

y4eOHOro Kypca «BeposiTHOCTh M CTATHCTHUKA. YTIJIY0JI€eHHbIH YPOBEHb)

st ooyvaromuxest 10-11 knaccoB



MNOACHUTEJIBHASA 3AIINCKA

VYuebnblii Kypc « BeposiTHOCTB U CTaTUCTHKA» YTITYOJIEHHOTO YPOBHS SIBISIETCS
MPOJOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOIO Y4YeOHOro Kypca YriayOia&éHHOTro
YPOBHSI HA YPOBHE CPEIHETO 001Iero oopa3oBaHus. Y YeOHbIM Kypc MpeiHa3HAuYeH
st popMUPOBaHUS y OOYYAIONTUXCSl CTATUCTUYECKOW KYJIBbTYPhl M TTOHUMAaHUS
PO TEOPUH BEPOSTHOCTEHW KAaK MATEMaTHYECKOTO MHCTPYMEHTA IS U3Y4YEHUS
CIIy4ailHBIX COOBITHI, BEIMYMH U TmporieccoB. [Ipu n3yuenun kypca odoramarorcs
MPEACTaBICHUS] OOYYaIOIIUXCA O METOJaX HCCIEAOBaHUS W3MEHUMBOIO MHPA,
pa3BUBAaETCSl NMOHMMAHHE 3HAYUMOCTU W OOIIHOCTH MATEeMaTUYECKUX METOJIOB
MO3HAHUSI KaK HEOThEMJIEMOW YaCTH COBPEMEHHOIO €CTECTBEHHO-HAYYHOI'O
MHPOBO33PEHUA.

Copnepkanve y4eOHOro Kypca HalpaBJIC€HO Ha 3aKperyieHue 3HaHWM,
MOJTYYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO OO0IIero oopa3oBaHusi, U
Ha pa3BUTHE MPEACTABICHUM O CIyYalHBIX BEIMYMHAX W B3aUMOCBA3SAX MEXKIY
HUMM Ha BaXKHBIX MPUMEpPaX, CIOKEThI KOTOPBIX MOUYEPIIHYTHI U3 OKPY>KAIOIIErOo
mupa. B pesynbrare y o0ydaronuxcsi 10JKHO ¢POPMUPOBATHCS MPEICTABICHUE O
HanOoJIee YyIOTPEOUTEIbHBIX U OOIIUX MaTEeMAaTHUYECKUX MOJIETISX, UCIOJIb3yEMbIX
JUUIS1 ONTMCAHUS aHTPOITOMETPUYECKUX U AEMOTpapUUECKUX BETUYNH, TOTPEIIHOCTEN
B pa3JIMUHbIC PO/Ia U3MEPEHUSX, IITUTEIBHOCTU 0€30TKAa3HON pabOThl TEXHUYECKUX
YCTPOMCTB, XapaKTEPUCTUK MAaCCOBBIX SIBIICHUI U TIPOIIECCOB B 00IIECTBE. Y UeOHBIN
Kypc siBisieTcsi 0a30il 11 OCBOCHMSI BEPOSTHOCTHO-CTATHUCTUYECKHX METOJIOB,
HEOOXOIMMBIX CHEIUAIMCTAM HE TOJIbKO MHKEHEPHBIX CIEIMAIBHOCTEN, HO TaKXKe
COIIMAIBHBIX U MICUXOJIOTUYECKHUX, TOCKOJIBKY COBPEMEHHBIE OOIIECTBEHHBIC HAYKU
B 3HAUUTEJILHOW MEpe UCIOJB3YIOT anmapar aHajiu3a OOJbIINX JTaHHBIX.
[lenTpanbHyl0 4YacTh Y4eOHOTO Kypca 3aHMMaeT OOCYXKICHHE 3aKOHa OOJBIINX
yucen — (PyHIaMEHTaJIbHOTO 3aKOHA MPUPOJbI, MMEIONIET0 MaTeMaTUYECKYIO
dbopmanuzaiuio.

B cooTBeTcTBUMM C yKa3aHHBIMU IEJSIMU B CTPYKType ydeOHOro Kypca
«BeposiTHOCTh M CTaTUCTUKA» Ha YriayOJIEHHOM YPOBHE BBIACICHBI OCHOBHBIC
coniepkatenbabie TUHUH: «CiydaiiHble COOBITHS U BEpOSITHOCTU» U «CiydaliHbIe
BEJTUYMHBI U 3aKOH OOJIBIIIUX YHUCEID.

[ToMuUMO OCHOBHBIX JUHUN B y4€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUHU
rpadOoB U TEOPUM MHOXKECTB, HEOOXOJIWMMBbIC ISl TIOJHOLIEHHOTO OCBOCHUS
MaTepuaia JaHHOTO Yy4eOHOTO Kypca M CMEXHBIX MATEMaTHYECKUX YUEOHBIX
KYPCOB.

Coneprxanue muann «CiydaiiHbIe COOBITUS U BEPOSITHOCTHY CITY>KUT OCHOBOM
1. GOpPMUPOBAHUS TIPEJCTABICHUN O pacHpeieIeHUH BEPOSITHOCTEH MEXTY
3HAYCHUSMHU CIyYaWHBIX BEJIMYMH. BaXXHyI0 4acTh B 3TOM COAEPKATEIbHOW JTUHUU
3aHMMAeT HW3YYEHUE TEOMETPUYECKOTO M OMHOMHAIBHOTO pAaCHpeieiCHn |



3HAKOMCTBO C MX HENPEPBIBHBIMH aHAJIOTaMU — MOKAa3aTeJIbHbIM U HOPMaJIbHBIM
pacnpeneIeHUsIMU.

Tembl, CBSI3aHHBIE C HENPEPBIBHBIMU  CIYYaWHBIMU BEIMYMHAMH U
pacnpeneNeHns My, aKIEHTUPYIOT BHUMaHWE OOydyaroluXcs Ha OINHCAaHUU U
U3YYEHUU CITyYalHBIX SBJICHUN C MOMOILBIO HENPEPBIBHBIX (QYHKIMH. OCHOBHOE
BHHUMAaHHE YAEISIETCS MOKa3aTeIbHOMY U HOPMAJIIBHOMY PACIIPECICHHSIM.

B yueOHOM Kypce npeaycMaTpuBaeTcs 0O3HAKOMHTEIBHOE HU3YyYEHUE CBS3H
MEXIYy CIy4YallHbIMM BEJIMYMHAMH H OINMCAHME OTOM CBS3M C IIOMOILBIO
KO3 QUIMEHTa KOPPEISUUU MU €ro BbIOOPOYHOIO aHajora. OJTH 3JIEMEHTHI
COJIEp>KaHMs PA3BUBAIOT TeEMY «JluarpaMMbl pacCEMBaHUA», U3YYCHHYIO Ha YPOBHE
OCHOBHOTO 00111ero 00pa30BaHus, 1 BO MHOTOM OTIMPAIOTCS Ha CBEJICHUS U3 KypCOB
anreOpbl U T€OMETPHH.

Emé oamH 2JIEeMEHT  COAEp)KaHWsA, KOTOPBIM  IIpeajaraercss  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IIOCJIEA0BATEIBHOCTh CIyYalHbIX HE3aBHCHUMBIX
COOBITHI, HACTYMAIOMINX B €IUHUIY BpeMeHU. O3HAKOMJICHUE C paclpe/ieICHHEM
BEPOSITHOCTEM KOJIMYECTBA TAaKUX COOBITUH HOCUT Pa3BUBAIOIIMI XapakTep u
ABJIAETCS] AKTyaJIbHBIM ISl OyIylIMX aOUTYpHEHTOB, MOCTYNAIOIIMX Ha Yy4eOHbIE
CHELMAIbHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMH HAayKaM{, IICUXOJIOTMEH U
YIPABJICHUEM.

Ha u3ydenue yueOHOro Kypca «BeposiTHOCTb U CTaTUCTHKa» HA yriyOJIEHHOM
ypoBHe oTBoauTcs 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Hegento), B 11 kiacce
— 34 yaca (1 gac B Hezemio).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

I'pad, cBsa3ubIN rpad, myTH B rpade: ukisl U nenu. CteneHb (BaICHTHOCTH)
BepunHbL. ['padsl Ha TiockocTu. JlepeBbsi.

CrnyualiHble SKCTIEpUMEHTHI (OTBITHI) U CIy4aiiHble COOBITHS. DJIEMEHTapHBIC
coObITHsl (McXo/bl). BepodaTHocTh ciydailHOro coObITHS. biu3ocTh 4YacToThl U
BEpPOSTHOCTH COOBITHI. CydaifHbIE OTBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHUSMU.

Omnepanuu HajJ COOBITUSIMU: TepecedeHue, O0bEIUHEHUE, TPOTUBOIIOIOKHBIE
coObITHs. J{uarpammel Ditnepa. Dopmyiia clI0KeHUS BEPOSATHOCTEM.

VYcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSITHOCTEN. [lepeBO CiydallHOTrO
skcniepumenTa. Gopmyna noHou BepoatHocTu. Popmyna balieca. HezaBucumbie
COOBITHS.

bunapHbIil ciydaifHbIN ONBIT (MCTIBITAHUE), YCIIEX U Heyaada. HezaBucumsie
ucnblTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 MepBoro ycrexa. IlepectanoBku
u ¢aktopuan. Yucno coueranuil. TpeyronpHuk Ilackansa. dopmyna OuHOMA
HeroTona.

Cepust He3aBUCUMBIX UcTibITaHUN bepHyiun. CiydaiftHblid BEIOOP U3 KOHEUHOM
COBOKYITHOCTH.

CnyuvaitHas  BennuuHa. Pacnpenenenune  BepodTrHocteil.  [{uarpamma
pactpenenenusa. Onepanyu Haj CIy4YyalHbIMH BEIWYMHAMH. buHapHas ciydaiiHas
BennunHA. lIpumepsl pacnpeneneHuii, B TOM YHMCIE TE€OMETPHUYECKOE U
OMHOMMAIILHOE.

11 KUIACC

CoBMmecTHOE pachpenesieHHe JIByX CiydalHbIX Beau4yuH. He3aBucumblie
CJIy4aliHbI€ BEJIMYHHBI.

MaremaTuyeckoe OXHUAaHUE CIy4yalHOW BEJIUYMHBI (paclpeiesiCHHUs ).
[Ipumepsl TpUMEHEHUsT MAaTEMaTUYECKOro OXHAAHMs (CTpaxOBaHHE, JIOTepes).
Matematnyeckoe OxujaHue OWHAPHOW CIy4alHOUW BeNMWYWHBI. MaTemMaTtndeckoe
OKMJIAHUE CYMMBbl  CIIy4allHbIX BEJIMYMH. MaTreMaThuueckoe O0XHUJaHue
r€OMETPUYECKOT0 U OMHOMHAILHOTO PacipeeICHU.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHEHWE  CIy4alHOM  BEJIMYMHBI
(pacnpenenenus). Jlucniepcus OMHAPHOM ClydaiiHON BeMMYMHBL. MaTeMaTrudeckoe
OKHMJIAHUE MPOU3BEJEHUS U IUCIIEPCUSI CyMMbI HE3aBUCUMBIX CITyYalHBIX BEJTUYMH.
Jlucniepcusi ¥ CTaHIApTHOE OTKJIOHEHHWE OWHOMHUAIBLHOTO pacHpeneleHMUs.
Jucnepcust ¥ CTaHAAPTHOE OTKJIOHEHUE T€OMETPUUECKOTO pacipeaeieHusl.



HepasenctBo YeOnimeéBa. Teopema UebnimeBa. Teopema bepuymmu. 3akon
Oonpmimx  uyucen.  BeiOopounslii  Merom — uccienoBaHuil.  BriOopouHbie
XapakTepUCTUKU. OLIEHMBAHUE BEPOSITHOCTH COOBITUS 1O BHIOOPOYHBIM JTAHHBIM.
IIpoBepka npoCTERIIMX TMIIOTE3 C IOMOUIBIO U3YYEHHBIX PacIpeIeIeHUN.

HenpepsiBHBIE cilydaiiHble BeauuuHbL. [IprMeppl. @PYyHKIUSA IUIOTHOCTH
BEPOSTHOCTH pacnpenesicHus. PaBHOMepHOE pachpeneneHue M €ro CBOWCTBA.
3ajauun, NpUBOASIINE K NTOKA3aTEIbHOMY pAacHpeaeIeHHUI0. 3a1auu, MPUBOIALINE K
HOPMAJIBHOMY  pacIpeAeICHHUIO. OyHKIUA IUIOTHOCTH BEPOSITHOCTH
NOKa3aTeNbHOIO pacnpeesieHus, QyHKIUS IUIOTHOCTU BEPOSITHOCTH HOPMAJIBHOTO
pacnpenenenns. PyHKIUA ITIOTHOCTU ¥ CBOMCTBA HOPMAJIBHOTO PACTIPEACICHUS.

IlocmenoBaTebHOCTh  OAWHOYHBIX  HE3aBHCHMBIX  COOBITHHM. 3ajaun,
IIPUBOJAIINE K pacupenenennto [lyaccona.

KoBapuauust 1Byx ciaydailHblx BenuuuH. KoadduuueHnt nuHeiHON
koppemsiiui.  CoBMecTHble  HAOMIOACHMST JIByX  BEJIWYMH. BbpIOOpOUHBIi
Kod(phuLMeHT Koppenauuu. Paznuune Mexay JUHEWHOW CBSI3bIO U MPUYMHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHAs perpeccusi, METOI HANMEHBIINX KBaJAPATOB.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOATHOCTD U CTATUCTUKA» (YTJIYBJEHHBII YPOBEHB) HA
YPOBHE CPE/IHET'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS

c(hOpPMHPOBAHHOCTh IPAKIAHCKON MO3UIIMU 00YUalOIIerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUHCKOTO 00IIIECTBA, IPEICTABICHNE O MATEMATHUECKUX
OCHOBaX (DYHKIIMOHMPOBAHUS PA3UYHBIX CTPYKTYp, SBIICHHUHA, MPOICAYP
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONPOCHI U JIpyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COLMAJIbHBIMA HWHCTUTYTAMHU B COOTBETCTBHUM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTUKEHUSIM POCCUHUCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKOUN MIKOJIBI,
WCIIOJB30BaHUE OATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUWA, 3THYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JTOCTHKEHUN HAYKH U AESTEIbHOCThIO Y4EHOT0, OCO3HAHUE JIMYHOTO
BKJIJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAsl SCTETHUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELIEHU, pacCy>KIeHUN, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

chOpPMHPOBAHHOCTh yMEHHUS TMPUMEHSATh MaTeMaTUYeCKWe 3HAHUSA B
MHTepecax 3/10pOBOTo U 0e301acHOro 00pasa *KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIM PEXKUM 3aHATHU U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESATEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HAHME IIEHHOCTH TPYyIOdIO0Us, HHTEpeCc K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnr W Ppeann3oBBIBATH COOCTBEHHBIC JKU3HEHHBIE TIUIAHBI,
TOTOBHOCTh M  CIOCOOHOCTh K  MaréMaTH4eCcKoMy  OOpa30BaHUIO U



caM0OOpa30BaHUIO HAa TPOTSDKCHWHM BCEH JKWU3HHW, TOTOBHOCTh K AaKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBICHHOCTH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh  AKOJIOTMYECKOH KyJIbTYpbl, TOHUMAHHUE BIIUSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY’Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIICHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW W OOIIECTBEHHOM MTPAKTUKH, TOHUMAHUE MaTEeMAaTHIECKON
HayKH Kak cpepbl YeIOBEUECKOM AEATEIbHOCTH, ITANOB €€ pa3BUTHS M 3HAYUMOCTHU
JUUIS. pa3BUTHUSI LIMBUJINM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTH4YECKOU
KYJbTYpOU KaK CPEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYATIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAecTBu:

BBIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHSATWUN, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeIeSICHUs TIOHITUHN, YCTaHABIMBATh CYIIECTBEHHBIA MPU3HAK KJIacCUUKAIUH,
OCHOBaHMsI /7151 0000IIEHHS M CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  NPEeOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMN;

JIeJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

MIPOBOJAUTH CAMOCTOSITEJILHO JOKA3aTEICTBA MATEMATHYECKUX YTBEPKICHUIM
(IpsiMbIE U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOCOO pelieHus Yy4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BApUAHTOB PEILICHUs], BRLIOUPATh HaNOOJIee TOAXO AN C YUETOM CaMOCTOATEIIHLHO
BBIJICJICHHBIX KPUTEPHUEB).



ba3oBble ucciaenoBarenbCcKue 1eiCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUI HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEUHEe,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE M JaHHOE, (hOopMHpOBaTh TMIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTAMH, SIBICHUSMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IIPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IPOIECCA, A TAaKKE BbIIBUTaTh
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBISIBIIATH A€(UUNTHI UHPOPMALIMU, JAHHBIX, HEOOXOAUMBIX JJI OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMAaTHU3UPOBATh U MHTEPIPETUPOBATH HHPOPMAIIUIO Pa3IUYHbIX BUAOB U (PopM
IIPE/ICTABIICHHUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (Popmax,
WUTIOCTPUPOBATh TpaUueCcKH;

OLICHMBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HEeIIMU OOUIEHUS, SICHO, TOYHO, TPAMOTHO BbIPaKaTh CBOIO TOUKY 3PEHHMS B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaThb IOSCHEHHS IO XOJIy pPEUIeHUs 3aJayu,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUs 3aJaBaThb BOIPOCHI MO CYLIECTBY 00CYX/1aeMOMl TEMBl,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMynIupoBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.



PeryasiTuBHbIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUS

Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/1au, BRIOUPATh CIIOCOO pEIIeHUs C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpPMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJIBLHBIN HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pPelIeHHUs
MaTeMaTUYEeCKOM 3aJ1auu;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYThH IIPH PEUICHUU 3a/1ayH,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBIACHIATH MPUUUHBI
JTOCTIDKCHHSI WU HEIOCTHIKCHUST PE3YJIBTATOB JICSITCIIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMmecTHasl 1eSITEJIbHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIUBHUIYaIbHOM
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieb COBMECTHOMU
NEATEILHOCTH, TJIAHUPOBATh OPTAHM3AIIMI0O COBMECTHOW pPabOThI, pacrpeneisiaTh
BUJIBI pa0OT, I0rOBAPUBATHCS, 0OCYKAaTh MPOLIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHUS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNmoBbIX (opMax paboThl (0OCykneHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOIHATH CBOIO YaCTh PA0OTHI U KOOPIMHUPOBATH
CBOM JICUCTBHS C IPYTHMH YICHAMH KOMaH/bl, OIICHMBATh KA4E€CTBO CBOETO BKJIaa
B 0OmUHA TPOAYKT TIO KPUTEPHUSIM, CHOPMYITHMPOBAHHBIM ydYaCTHUKAMHU
B3aUMOJCHUCTBU.

HPEIMETHBIE PE3YJIBTATBI

K xoniy 10 kiacca o0yyaromuics HayquTCs:

CBOOOJHO OMEpUpOBaTh MOHATUSAMHU: Tpad, miiockuil rpad, cBsA3HBIA rpad,
nyTe B rpade, Lemnb, ITUKI, JIEPEBO, CTEMEHb BEPIIMHBI, JIEPEBO CIYy4ailHOTO
HKCIEPUMEHTA;

CBOOOJTHO OMEPUPOBATH TMOHATHUAMH: CIYYalHBIA OKCIEPUMEHT (OIIBIT),
CIIy4aitHO€ COOBITHE, PJIEMEHTApPHOE CIydaiiHOe COOBITHE (DIIEMEHTAPHBIN UCXO.)
CIIy4dalHOTO  ONbITa, HAXOJAUTh BEPOSTHOCTH COOBITUA B  OMBITaX C
PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITHUSIMU;

HAXOJUTh U (POpMYyITHUPOBaATH COOBITHS: TIEPECEUCHHE, OOBETMHEHNE TaHHbBIX
COOBITHI, COOBITHE, TPOTHUBOIOJIOXKHOE JAAHHOMY, HCIIOIh30BaTh JIUATPAMMBI



Oiinepa, KOOPIAWHATHYIO MPSIMYIO U PELIEHUs 3a/ay, MOJIb30BaThes (HOPMYIIOit
CJI0’KEHUS BEPOSITHOCTEH 7151 BEPOSITHOCTEH IBYX U TPEX CIIy4alHBIX COOBITUIA;

ONEPUPOBATH ITOHATHUSIMU: YCIOBHAS! BEPOATHOCTh, YMHOKEHUE BEPOATHOCTEM,
HE3aBUCHUMBIE  COOBITHS, JIEPEBO  CIy4yalHOrO  3KCIEpPUMEHTa, HaXOJUTh
BEPOATHOCTH COOBITHI C IOMOIIBIO IPaBUJIa YMHOXKEHUS, JIepeBa CIIy4alHOTO
OTbITa, WCIOJB30BaTh (OpMyINy MONHON BeposTHOCTH, Gopmyny baiteca mpu
pellleHnu 3a/ay, OMPEIeNATh HE3aBUCUMOCTb COOBITUH MO QopMmyie U IO
OpraHU3alliy CIy4alHOIO SKCIIEPUMEHTA;

OPUMEHATh W3y4YEHHblE KOMOMHATOpHBIE (QOPMYJbl [Jsl NEPEUUCICHUS
3JIEMEHTOB MHOXKECTB, 3JIEMEHTAPHBIX COOBITUH CIy4YallHOTO OIbITa, PELICHUS
3a/1a4 110 TEOPUHU BEPOSTHOCTEN;

CBOOOJHO  ONEpUPOBATh MOHATHSAMHU: OWHAPHBIM  CIy4alHbBIA  ONBIT
(ucmipITaHKE), ycHex W Heyjada, He3aBUCHUMBIE HCIIBITAHUS, CEpUsl WCIBITaHUH,
HaXOAUTb BEPOATHOCTH COOBITHI: B CEpUU UCTIBITAHUM 0 IEPBOTO ycIiexa, B CEpuu
UCIIBITaHUI bepHysuH, B ONbITE, CBSI3aHHOM CO CIyYalHBIM BRIOOPOM K3 KOHEUHOMN
COBOKYITHOCTU;

CBOOOJHO OIEpUPOBATH MOHATHSMU: CIy4yalHas BEJIMYMHA, PACIPEICICHHE
BEPOATHOCTEW, JauarpaMMa paclpelerieHus, OWHapHas ciydailHas BeJIU4YMHA,
reoMeTpUYECcKOoe, ONHOMUATIBHOE paclpeieNiCHUE.

K koniy 11 kiaacca oOyvaromuiicss HayduTCs:

ONEPUPOBATH TOHATUSAMH: COBMECTHOE pACIpPEICICHUE IBYX CIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO PACHpENENICHUs JIByX CIIydalHBIX
BEJIMYMH JUIS BBIACIICHUSA PACHPEACIICHUS KaXKIOM BEIUYUHBI, OIPEICICHUs
HE3aBUCUMOCTH CIIyYalHbIX BEJINYUH;

CBOOOJIHO OMEpPUPOBATh MOHATUEM MATEMATHYECKOTO OXHMIAHUS CITydailHOU
BEJIMYMHBI (pacnpenesieHus), IPUMEHSITh CBOMCTBA MATEMATHYECKOTO OXKUJAHUS
IpU PELIEHUH 3a/lay, BBIYUCIATh MATEMaTUYECKOE OKUIaHHEe OMHOMHUAIBHOTIO U
r€OMETPUYECKOIO PACIIPEEICHUN;

CBOOOJIHO OIEpPUPOBATh MOHATHUSAMU: TUCIEPCHUS, CTAaHAAPTHOE OTKIOHEHHE
CIIy4YallHOW BEJIMYMHBI, TPUMEHATh CBOMCTBA IHUCIIEPCUM CIIy4YaWHON BEJIMYUHBI
(pactipeiesieHHsi) NPU PELIEHUN 3a/lay, BBIUUCIATH AUCHEPCHIO M CTAHAAPTHOE
OTKJIOHEHHE F€OMETPUUECKOr0 U ONHOMHUAJILHOTO pacipe/leieHHUI;

BBIUUCIISATH BHIOOPOYHBIE XapaKTEPUCTUKU 1O JAHHOM BBIOOPKE U OLIEHHWBATH
XapaKTEPUCTUKUA T€HEPAJIbHOM COBOKYMHOCTH JIaHHBIX 1O  BBIOOPOYHBIM
xapaktepucTukaM. OIeHUBaTh BEPOSITHOCTU COOBITUN M MPOBEPSTH MPOCTEHIINE
CTATUCTUYECKUE TUIIOTE3BI, TIOJIb3YSACh N3YYEHHBIMU PACIIPEACICHUSIMU.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Ne ni/m Konrposbnsie  IIpaxkrunyeckue
NPOrpaMMmblI Bcero o0pasoBare/ibHbIC
padoThI padoThI pecypenr
1 DOnemMeHThl Teopuu rpados 3
2 CriyyaliHbl€ OIBITHI, CIIy4aiiHbIE COOBITUS U 3
BEPOSTHOCTH COOBITUI
Ornepanuu HaJ MHOKECTBAMH U
3 coObITusiMU. Cl10’K€HHE U YMHOKEHHUE 5
BEPOSATHOCTEMN. Y CJIOBHASI BEPOSITHOCTb.
HezaBucumblie coObITUS
4 OneMeHTbl KOMOMHATOPUKH 4 1
Cepun nocie0BaTeIbHBIX UCIIBITAHUI.
5 Wcnbitanus beprymm. Ciay4aliHelid BBIOOp 5
13 KOHEYHON COBOKYITHOCTH
6 CrnyualiHble BEJIMUMHBI U pacripeiesieHUs 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/l Konrpoabnsie IIpakruueckue
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
3aKoH OOJBIINX YHCET
DNIEMEHTB MAaTEeMAaTHYECKON CTaTUCTUKU
HenpepriBHble cllydaliHble BETUYHHbBI
3 (pactipeenieHus ), oKa3aTeIbHOE U 4
HOpPMaJIBbHOE pacIpeIeTICHUS
Pacnpenenenue Ilyaccona 2
CBs13b MEX/Ty CITy4allHBIMH BEJTMIHHAMHA 6
O06o01IeHre u crucTeMaTu3alus 3HaHu| 11 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJBHOM MPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBePSIEeMOro .
00pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3zoBanusi
pe3yjabTara
6 Teopus BepossTHOCTEN U CTaTUCTUKA
6.1 YuTaTh U CTPOUTH TAOJIHUIIBI M TUATPAMMBI
6.2 OnepupoBaTh NOHATHSAMH: CpelHEee apu(METHYecKoe, MeJHaHa,
HauOoJIbIlIee, HAUMEHbIIEE 3HAUEHUE, pa3Max MACCHUBA YMCIIOBBIX TAHHBIX
OnepupoBaTh MOHATUSAMH: CIIyYalHBIM SKCIIEPUMEHT (OIIBIT) U CIIydaiiHOe
COOBITHE, DIIEMEHTAapHOE COOBITHE (JIEMEHTApHBIA HMCXOJ) CIy4ailHOTO
6.3 ONbITa; HAXOJIUTh BEPOSTHOCTH B ONBITaX C PaBHOBO3MO>KHBIMU
CITy4aifHBIMU COOBITHSMH, HAXOAUTh M CPABHUBATH BEPOSTHOCTH COOBITHI
B M3YYEHHBIX CIy4YalHbIX dKCIIEpUMEHTAX
Haxomute u (dopmynupoBarh COOBITHA: TepecedyeHue U OO0bEeIUHEHUE
6.4 JAHHBIX COOBITUH, COOBITHE, NPOTUBOINOJIOXKHOE JAHHOMY COOBITHIO;
' MOJIB30BAThCS  AuarpaMmamu  Jitlepa  u QopMynold  CIOKEHHUs
BEPOATHOCTEN MIPH PEIICHNUH 33]a4
OnepupoBaThb MOHATHSMHU: YCJIOBHAsi BEpPOSITHOCTb, HE3aBUCHUMBbIEC
6.5 COOBITHSI; HAXOAUTh BEPOSITHOCTH C MOMOUIbIO MPaBHJIAa YMHOXEHHS, C
MMOMOUIBIO AEPEBA CIYYANHOTO OMbITa
6.6 [TpuMeHsTh KOMOMHATOPHOE MPABHUIIO YMHOKEHUS TIPU PEIICHUH 3a7a4
OnepupoBaTh MOHATUSAMU: HCIBITAHUE, HE3aBUCUMBbIE UCIIBITAHUS, CEPUSI
6.7 UCIBITaHUH, yCIIeX U HeyJaua; HaXOAUTh BEPOATHOCTU COOBITUN B CEPUU
' HE3aBHCHUMBIX HCIBITAaHUHM /10 MEpPBOro ycrexa, HaXOJAUTh BEPOSITHOCTH
coObITHI B cepun ucnibITaHuil beprysu
6.8 OnepupoBaTh MNOHATHSIMM: CiIy4aiiHas BeJIMYWHA, paclpeeeHue
' BEPOATHOCTEMH, ArarpaMma pacrpeesieHus
11 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
NpoBepsieMOro .
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeiHero 001ero o0pa3oBaHus
pe3yJbTara
5 Teopus BeposiTHOCTEN U CTaTUCTHKA
5.1 CpaBHMBaTh  BEpPOSTHOCTM  3HAUYEHHH  CIlydalHOW  BEJTUYUHBINO

pacnpeaciiCHuI0 Uin € IOMOLIbIO JUarpamMm




OnepupoBaThb MOHSATUEM MATEMATHUUYECKOTO OKHUJIAHUS, TMPUBOJIUTH
IIPUMEPHI TOTO, KaK IPUMEHSETCS MaTeMaTUYECKOe OXKHUIaHNE CIIydailiHOI

52 BEJIMYMHBI, HAXOJUThb MaTEeMaTHYeCKOe OXHUJAHHE M0 JaHHOMY
pacrnpeziesieHUIo

5.3 HmeTpb npeacTaBieHne 0 3aKoHe OOJIbIINX YHCET

5.4 HmeTh npeacTaBiieHne 0 HOpMajabHOM pacrpeaeieHuu




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kox

IIpoBepsieMblii 3JIeMEeHT COIePKAHUS

6

Teopust BEpOATHOCTEN U CTATUCTHUKA

6.1

6.2

6.3

[IpenacraBnenne maHHBIX C TOMOIIBI0 Tabiaui, W amarpamMm. CpemHee
apudmernueckoe, MeauaHa, HauOoOJbIIee W HAUMEHBIIEC 3HAYCHHS, pa3Max,
JUCTIEPCHUS ¥ CTAHJIAPTHOE OTKJIOHCHHE YHCIIOBBIX HA0OPOB

CrnydaifHple JKCIIEPUMEHTHI (OIBITBI) M CIy4allHbIe COOBITHS. DJEeMEHTapHBIC
coObiTua (Mcxoabl). BeposTHOCTh ciywaiiHOro coObiTHs. Bau3ocTh YacToThIU
BEPOATHOCTH COOBITUN. CiyyaiiHble OMBITHI C PABHOBO3MOXKHBIMH 3JIEMEHTapHBIMU
COOBITHSIMH. BEeposSTHOCTH COOBITHI B ONIBITAXC PABHOBO3MOXXHBIMH dJIEMEHTAPHBIMHU
COOBITHSIMH

Onepauuu Hax COOBITUSMHU: TIEpeceYeHHe, OObEeIWHEHHE, MPOTUBOMOIOKHBIC
coObITud. uarpammel Ditnepa. @opmyna caoxkeHus: BEpOSTHOCTEN

6.4

YcnoBHas  BEPOSATHOCTb. YMHOXKEHHME BEpPOATHOCTEH. [lepeBo  cirydailHOro
skcnepumenTa. @opmyna nonHoi BeposTHocTH. HezaBucumble coObITUs

6.5

6.6

6.7

Kombunatopaoe mnpaBwio ymHoxenus. IlepectanoBku wu ¢akropuan. Yucio
coueranuii. Tpeyronsauk [lackans. @opmyna 6maoma Hetotona

bunapHblif cioy4aliHbplii ONBIT (MCHBITAaHUE), ycmex M Heynada. HesaBucumble
ucnbiTanud. Cepus HE3aBUCHMBIX HCHBITaHMM [0 1neporo ycmexa. Cepus
HE3aBUCHMBbIX UCHbITaHUN bepHymim

CnyuaitHas BenuuuHa. Pacnipenenenue BeposTHOCTEH. Jluarpamma pacnpeneneHus.
[Tpumeps! pactipesienieHni, B TOM YHCIIe FeOMETPUYEeCKOer OMHOMHUAIIBHOE

11 KJIACC

Kon

IIpoBepsieMblii 3JIeMEHT COAECPKAHUS

5.1

Teopust BEpOATHOCTEN U CTATUCTHUKA

HucnoBble XapaKTEPUCTUKU CIIyYaWHBIX BEIWYMH: MATEMATHYECKOE OXKUAAHUE,
JACTIEPCHS U CTaHAAPTHOE OTKJIOHEHHME. [[puMephl MpUMEHEHNSI MaTEMaTUHYECKOTO
OKMJIaHHs, B TOM YHUCJE B 3aJadax M3 IOBCEIHEBHOM XW3HH. MareMaTtndeckoe
OKMJIaHWE OWHAPHOW CITydalHOW BEMTWYMHBI. MaTeMaTHUeCKOe OXKUJAHUE CYMMBI
CIIy4alHbIX BEJIMYMH. MareMaTnueckoe OKUAAHUE U JUCTIEPCHUS TEOMETPUUYECKOTO
1 OMHOMUAJIBHOTO pacIpeieIeHH

5.2

5.3

3akoH OONBIINX YHCEN U €r0 poJib B Hayke, pupoje u odiiecTBe. BriOopodHbIit
METOJI UCCIIEIOBAaHNHU

[Ipumepsl  HENpepBIBHBIX  CIy4YalHbIX BENUMYMH. [loHATHE O IIIOTHOCTH
pacnpeneneHus. 3a1auu, NPUBOSIINE K HOPMAIbHOMY pacnpeneneHuto. [lonstue
0 HOPMAJIbHOM PacipeneIecHun




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NpoBePSIeMOr0  OCHOBHOI 00pa3oBaTe/IbHOM MPOrpaMMBbI CpeHero 0o1ero
TpeOoOBaHUS o0pa3oBaHus

BJIaIIGHI/Ie MCTOJaMH JOKa3aTCJIbCTB, AJITOpUTMaMH PCUICHUA 3alay;
yMeHHe (QOpMYyIUPOBaTH U OINEPUPOBATH MOHITHUSIMH: OIpE/IeICHHE,
aKcuoma, Teopema, CIEJCTBUE, CBOMCTBO, IPU3HAK, JOKAa3aTEJbCTBO,
paBHOCUIIbHBIE (POPMYITUPOBKH; IPUMEHSITh UX; yMEeHUE (POPMYIHPOBATH
o0paTHOE M IPOTUBOIOJIOKHOE YTBEPXKACHUE, NMPUBOAUTH IPUMEPHl U
KOHTPIIPUMEPHI, HCIOIb30BaTh METOJ MaTeMaTUYeCKOW WHIIYKIUY;
MMPOBOAUTD JOKA3aTCJIbHBIC PACCYKACHUW IIPHU PCIICHNH 3a/ia4, OLICHUBATb
1 JIOTUYECKYI0 TPaBHIBHOCTh PACCYXKJICHUW; YMEHHE OIepHpOBaTh
MOHATHUAMU. MHOKCCTBO, IIOJAMHOXKXCCTBO, OIICpallu Had MHOXKXCCTBAMMU,
YMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH —ammapar A
OnmrucaHusd pCaJIbHBIX IMMPOLCCCOB U SIBJICHUU U IIpu pCUICHUMA 3aaa4, B TOM
qHclie U3 IPYTUX y4eOHBIX MIPEIMETOB; YMEHUE ONEPUPOBATH TOHATHIMHU:
rpad, cBsI3HBIN rpad, 1epeBo, UK, rpad Ha MIIOCKOCTH; YMEHUE 3a1aBaTh
U OMHCHIBAThH Ipadbl pa3IMUHBIMU CIIOCOOAMU; UCIIONIB30BATh rpadbl MpU

pelIeHUH 3a/1a4

YMeHue onepupoBaTh MOHITHSIMH: HaTypaJbHOE YHUCIO, LIEJIO0€ YUCIIO,
CTENEHb C LENBIM II0Ka3aTeNIeEM, KOPEHb HATYypaJIbHOM CTENIEHH, CTENIEHD C
paloHaIbHBIM MOKa3aTeNleM, CTENEHb C AEHCTBUTEIbHBIM MTOKA3aTEeNIEM,
JorapuM 4HCIA, CUHYC, KOCHHYC W TaHTEHC NPOU3BOJBHOIO YHCIA,
OCTaTOK IO MOAYJIO, PALMOHAIBHOE YHCIJIO, HPPALMOHAIBHOE YHUCIIO,
MHOKE€CTBAa HATYpaJbHBIX, LEJbIX, pAalOHAIbHBIX, ACHCTBUTEIbHBIX
2 YHCeT; YMEHHE UCII0JIb30BaTh MPU3HAKHU JETUMOCTH, HAUMEHBIIUH 00Imunit
JenuTelh W HauMeHblllee oOllee KpaTHoe, alroputM EBknmna mpu
pEILIEHNN 3a/1a4; 3HAKOMCTBO C Pa3JINYHBIMU IMO3ULIIMOHHBIMU CUCTEMaMU
CUMCIICHUS;  YMEHHE  BBINOJHATH  BBIUMCICHHE  3HAYEHUH U
npeoOpa3oBaHUsl  BBIPQXEHUH €O  CTENEHSAMH M Jorapudmamu,
npeoOpa3oBaHus  JpOOHO-pAllMOHAIBHBIX  BBIPAKEHUH;  yMEHHE

OneprupoBaTh IOHATHUAMUN IOCICI0BAaTCIIbHOCTD, apI/I(bMeTI/I‘-ICCKaSI




MporpeccHsi, TreoMeTpuuecKas Tporpeccusi, OECKOHEYHO YyObIBaroImast
reoOMETpUUECKasi MPOTPECCHUs; YMEHHE 3a]1aBaTh IOCJIEI0BATEILHOCTH, B
TOM 4YHCJIE C ITOMOIIBIO PEKYPPEHTHBIX (OPMYJ; YMEHHUE ONEPUPOBATH
MOHSATUSMU: KOMIUIEKCHOE YHCIIO, COMPSKEHHBIE KOMIUIEKCHBIE YHCIIA,
MOAYJIb M apTYMEHT KOMIUJIEKCHOTO YKclia, opMa 3alMMCH KOMITIEKCHBIX
qrcel (reoMeTpuyecKas, TPUrOHOMETpUYECKast U anredpanyeckas); yMeTh
MPOM3BOJUTE apU(METUUECKHE JCHCTBUS C KOMIUICKCHBIMU YHCIIaMHU;
MPUBOAUTH IPUMEPHI UCIIOJIH30BAHUS KOMIUIEKCHBIX YUCEI; ONIEPUPOBATh
NOHATUSAMU: MaTpuia 2X2  u  3X3, onpeaeiuTeNb  MaTpHIbI,

T eOMeTpI/I‘IGCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMenue OIICpHUPOBATH INOHATUAMU: pPATUOHAIBHBIC, HWPpPALUOHAIIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA MW HCPABCHCTBA, HWX CUCTEMBI; YMCHHC OIICPpUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXICCTBCHHOC npeo6pa3013aHI/Ie, YpaBHCHUC,
HCPAaBCHCTBO, CHCTCMa ypaBHeHI/Iﬁ U HCPABCHCTB, PaBHOCHUIIBHOCTb
ypaBHeHPIﬁ, HCPaBCHCTB U CHCTECM; YMCHHC pPCIIAaTb YPAaBHCHUA,
HCPAaBCHCTBA W CHCTCMbI C IMOMONIBIO PAa3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHUA, HCEPABCHCTBA MW CHUCTEMbI C IAapaMEeTpoOM; IMPUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CHCTCMbI IJId PCHICHUA MATCMATUYCCKHUX

3aJiad ¥ 3aaa4 U3 pa3JINIHbIX obnacreit HAayKHU U peaﬂbHOﬁ KHU3HU

YMeHue omnepupoBaTh MOHATUAMHU: (QYHKLUSA, YETHOCTh (YHKIIHH,
NePUOANYHOCTh (DYHKLMHU, OrPaHUYEHHOCTh (PYHKIHMH, MOHOTOHHOCTh
GbyHKLINH, SKCTpeMyM (YHKIMH, HauOojblIee U HAaUMEHbIIee 3HAUYCHUS
(GYHKIIMM Ha IPOMEXYTKE, HEeTIpepbIBHAs (PYHKIIMS, aCUMITOTHI Ipaduka
¢byHKLIMHU, TIepBasi U BTOpas MPOU3BOJHAS (YHKIHUU, TEOMETPHUUECKUI U
¢u3nyecKkuil CMbICA TPOU3BOJHOM, IEepBOOOpa3Has, OMPENCIIEHHBIH
UHTETpajl; YMEHHE HaxXOAMTh AaCUMMTOTHI Irpaduka (yHKIHUH; yMEHUE
BBIUMCISATh IPOU3BOJHBIE CYMMBI, IIPOM3BENEHHUS, YacTHOIO U
KOMIO3UIUN (YHKIMH, HAXOAUTh ypaBHEHHME KacaTelbHOH K rpaduky
GyHKIIMM; yMEHHE HaXOIUTh IMPOU3BOJHBIE 3JIEMEHTAPHBIX (YHKIIHIA;
YMEHHUE HCHOJIb30BaTh MPOM3BOJHYIO ISl HCCIEAOBAaHUS (DYHKIIMIA,
HaXOJUTh HAuOOJbIIMEe U HAUMEHbIINE 3HaueHUs (QYHKIHHA; CTPOUTHh
rpaduKd MHOTOYJICHOB C MCIOJb30BAHHEM alllapaTa MaTeMaTHYeCKOTro
aHalK3a; NPUMEHATh MPOU3BOJIHYIO JMJI HAXOXIACHHUS HaWIy4IIero
pelieHus] B MPHUKJIAJHBIX, B TOM YHCJIE COLUAIBHO-DKOHOMUYECKUX U

(bUBUYECKUX 3a/1a4ax; HAXOAUTh IO U 00bEMBI (GUTYP C TTOMOIIBIO




HHTCErpaia; MnmpuBOJUTH MPHUMEPBI MATEMATHUYCCKOrO MOJCIHMPOBAHHA C

NOMOILIO AU(PepeHInaNbHBIX YpaBHEHU I

YMeHue oneprupoBaTh MOHATUSAME: TpaduK QYHKIIUN, 0OpaTHas QyHKIHA,
KOMITO3UIMST (YHKIUH, JTUHEHHas (yHKUIUS, KBaapaTHUHAs (QYHKIHA,
paunoHanbHas (YHKIMSA, CTENEHHAas (YHKIHSA, TPUTOHOMETPHUYECKUE
¢GyHKIMH, 0OpaTHBIE TPUTOHOMETpHYECKHE (DYHKIMH, MOKa3aTelbHas U
jgorapupmuueckas (QYHKIUH; YMEHHE CTPOUTh TpaduKd H3YYCHHBIX
GyHKUMA,  BBIONHATH  OpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJIB30BaTh TPaQUKH ISl U3yYSHHUS MPOIECCOB M 3aBUCHUMOCTEH, PU
peUIeHu: 3ajad U3 JPYruX Y4eOHBIX NMPEIMETOB M 3ajad M3 pealbHOU
KU3HHU;, BBIpAKATh (OPMYJIaMH 3aBUCHMOCTH MEXAY BEINYMHAMU;
UCIIOJIb30BATh CBOMCTBA M Ipauku (QYHKUUI U PEHICHHUs YpaBHEHUH,
HEpaBEHCTB M 33Jad C NapaMeTpamu; H300paxkaTb Ha KOOPAMHATHON

IIJIOCKOCTHU MHOXKCCTBaA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pemniath TEKCTOBbIE 3aJaud Pa3HbIX THUIOB (B TOM 4HUCIIE Ha
IIPOLIEHTHI, JOJU U YacTH, Ha JBWXKEHUE, pabOTy, CTOUMOCTh TOBAPOB U
yCIIyT, HAJIOTH, 33Jjaud U3 00JIaCTH yNpaBJIEHUS JUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISATh BBIPAXKEHHUS, YpPaBHEHMs, HEPAaBEHCTBA M UX
CUCTEMBI II0 YCIIOBHIO 3aJa4d, MCCIIEN0BaTh IIOJIYyYEHHOE pPEUICHUE U
OLICHMBAaTh MPaBJONOJO0OHOCTh PE3YJIbTATOB, YMEHHME MOJEINPOBAThH
peanbHBIE CUTYallMM Ha S3bIKE MAaTEMaTUKH; COCTABIIATH BBIPAXKCHUSA,
YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBHIO 3341, UCCIIEIOBATh
IOCTPOCHHbIE  MOJENIM €  MCIIOJB30BAaHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yabTaT

YMeHne onepupoBaTh MOHATUAMHU: Cpe/lHee apu(MEeTHIecKoe, MeIhaHa,
HauOoJIbIlIee U HAMMEHBIIIEE 3HAYEHUs, pa3Max, JUCTIEPCHs, CTAaHIapTHOE
OTKJIOHEHHE YHCIOBOro Habopa; yMeHHE H3BJIEKaTh, HHTEPIPETHPOBATH
nH(OopMaIrIo, MPEICTABIECHHYIO B TAOJMWIIaX, HA JUAarpaMMax, rpapukax,
OTPaXKaIOIIYIO0 CBOMCTBA peajbHBIX MPOLIECCOB U SIBJICHUI; MTPEACTABIAThH
uHpOpMaIMI0O C TIOMOIIBID TaOMWIl W JWarpamMMm; HCCIEA0BaTh
CTAaTHCTUYECKUE JIaHHBIE, B TOM 4YHCIE C MPUMEHEHHEeM TpaduuecKux
METOJIOB U AJIEKTPOHHBIX CPEJICTB; TPaUIECKH UCCIIEI0BATh COBMECTHBIE

Ha6J'IIOI[eHI/I$I C IOMOIIBIO JUarpaMm pacCCuBaHUA U JIMHEMHOMN perpeccuun

YMeHue OmnepupoBaTh IOHATHAMH: CIyYalHBIA OIBIT U CIydalHOE

coObITHE, BEPOATHOCTb CIy4YallHOTO COOBITHS; YMEHHE BBIUUCISATH




BEPOSITHOCTh C HCIOJIB30BAHUEM TpadUUYECKUX METOIOB; INPUMEHATH
(GOpMyIBI CIOXKECHHSI U YMHOXEHUS BEPOSITHOCTEH, (OpMyIy MOIHOM
BeposATHOCTH, (hopmyny bepHyrmm, komOuHaTOpHBIE (GaKThl U (HOPMYJIBI;
OIICHUBATh BEPOSTHOCTU PEATBHBIX COOBITHUH; YMEHHE OIEepHUpPOBATH
NOHATUSIMH:  CIIy4aliHasi BEIIMYMHA, pACIpEICICHHE BEPOSTHOCTCH,
MaTEeMATHYECKOE OXKHJIAHUE, ITUCIEPCUST M CTAHJIAPTHOE OTKJIOHEHUE
CIIy4allHOW  BEJIMYMHBL, (QYHKIUU paclpelesieHuss W IUIOTHOCTH
PaBHOMEPHOTO, TOKA3aTEILHOTO M HOPMAJILHOTO paclpeieieHui; yMeHue
UCTIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACpeACICHUN ISl PEIICHUS 3a/1a4;
3HAKOMCTBO C MOHSATHUSMU: 3aKOH OOJBIIMX YUCEI, METOJIbI BEIOOPOYHBIX
UCCIIC/IOBAHMIA; yMEHHE MPHUBOAUTH TPHUMEPHl TPOSIBICHHS 3aKOHA
OONBINIUX YHUCENI B TPUPOTHBIX M OONICCTBCHHBIX SIBIICHUSX, YMCHHE
OIIEPUPOBAThH MOHATUSAMU: COYCTAHUE, IMEPECTAHOBKA, YHCIIO COUCTAHUH,
YHCII0O  TEPECTaHOBOK, OwHOM HpBIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (haKThl U PACCYKICHHS JJIsl PEIICHHsI 3a71a4; OI[CHUBATh
BEPOSTHOCTH PEATBHBIX COOBITHIA; COCTABIISTH BEPOSITHOCTHYIO MOJICIb U

HHTCPIIPCTUPOBATDH l'IOJ'Iy‘lGHHLIﬁ pe3yiibTat

YMeHHe onepupoBarh IOHATUAMM: TOYKa, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIUYMHA YIJIa, IVIOCKUH YToJI, ABYTPAHHBIN
yroJl, TPEXIPAaHHBIM Yo, CKPEUIUBAIOUIUECS NPSMBIE, 1apaJIEIbHOCTD U
NEPNCHAUKYJIAPHOCTh HNPAMBIX H HJ'[OCKOCTGfI, yroia MExay HnpsAMbIMUA,
Yroa MeXAy IpsMOM M IUIOCKOCTBIO, YOI MEXAY IUIOCKOCTSAMH,
pPacCTOsIHUE OT TOYKH N0 IUIOCKOCTH, PACCTOSHHE MEXKIY MPSMBIMU,
pacCTOsIHUE MEXKIY IIIOCKOCTSMU; YMEHHME UCIOJIb30BaTh IPU PELICHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPEMBI INIAHUMETPUH, YMCHHUEC OLUCHHUBATDH
pasMepsl OOBEKTOB OKPYXKAIOLIEr0 MHpa; CTPOUTh MaTeMaTHYeCKue
MOACIIN C TIOMOIIBIO TCOMCECTPHYCCKUX MOHATHH W BCJIMYMH, pCIIaTb

CBA3aHHBIC C HUMHU ITPAKTHYICCKUC 3a1a4n
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YMeHue onepupoBaTh MOHATHAMH: IUIOMIANb (QUTYpBI, 00bEM (QUTYDHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOTI'OrpaHHUK, CEYCHHUEC MHOI'OI'paHHHUKA,
KyO, mapajuienenunesa, Mpu3Ma, nupamMuaa, (Gurypa ¥ TOBEPXHOCTh
BpaleHus1, MWINHAP, KOHYC, mmap, cdepa, miomanas chepsl, IUIONaab
MOBEPXHOCTU MHUPAMHJIBI, TPU3MBI, KOHYCa, IIWIMHIpA, 00BEM KyOa,
MNPSAMOYTOJIBHOTO MNapajuleenuIieqa, MUpamMuabl, TPU3MBbl, LUIUHAPA,
KOHyca, Iapa, pa3BEéPTKa MOBEPXHOCTH, CEUEHHUs KOHyca M IWIMHIPA,

napajjaCJbHbIE OCH HJIM OCHOBAaHUIO, CCYCHHUC I1Iapa, IIJIOCKOCTb,




Kacaromasicss cepbl, MWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CEUYCHHE
MHOTOTpaHHHKA, U300pakaTb MHOTOTPaHHUKH, (UTYpHl U TOBEPXHOCTH
BpalICHUs, UX CEYEHUS], B TOM YHUCJIE C IOMOILBIO 3JEKTPOHHBIX CPEACTB;
YMEHHE MPUMEHSITh CBOWCTBA T€OMETPHUYECKUX (PUTYP, CAMOCTOSITEIHHO
dbopMynupoBaTh onpeAeNeHUs U3ydaeMbIX (PUTyp, BBIIBUTATH THIIOTE3bI O
CBOWCTBAaX M MNpPHU3HAKAX TC€OMETPUYECKUX (HUTyp, OOOCHOBHIBATH HIIU
OmpoBepraTh HX; YMEHHE TMPOBOAUTH Kiaccuukanuio ¢Guryp Imo
Pa3NIMYHBIM TPHU3HAKAM, BBIIOJHATH HEOOXOAWMBIC JIOTIOJHUTEIIbHBIC

IMOCTPOCHUA
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YMeHHue OmnepupoBaTh IOHATHUSMHU: JBH)KEHHE B IPOCTPAHCTBE,
napajuIeNbHBIA MIEPEHOC, CHMMETPHSI Ha IUIOCKOCTH U B TPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHHe MOA00US, MOA0OHBIE (UTYPBI; YMEHUE
pacro3HaBaTh paBHBIC W MOJO0HBIC (PUTYpPHI, B TOM YHCIE B MPHUPOJE,
UCKYCCTBE, apXUTEKTYPE; UCTIOIH30BATh FTCOMETPUUCCKUE OTHOIICHHS TIPU
peIIeHNU 3aJla4y; HaXOJWUTh T'€OMETPHUYSCKHUE BEIUYHMHBI (JUTMHA, YTOJI,
IIOIab, 00EM) MPU PEIICHUH 33]a4d U3 IPYTUX y4eOHBIX MPEIMETOB U
U3 pealbHOW JKU3HW; YMEHHE BBIUHCIISATH T'€OMETPUUYECKUE BEITUYHHBI
(MHA, yroj, IUIOIMIAAb, OOBEM, ILIOMIANb TOBEPXHOCTH), HCHOJIB3YS
W3YYCHHBIC (OPMYIIBI U METOJBI, B TOM YHCIIC: IUIOMIA]h TTOBEPXHOCTH
UpaMHUIIbI, TPU3MBI, KOHYCA, IWIUHIPA, IUIOMAaAb chepbl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO  TTapaJlIeIICTHITe[a, MUPAMUIBI, TMPHU3MBI, IIHIUHJIPA,

KOHYCa, l1apa; YMCHHUC HAXOAUTb OTHOLICHUEC 00BEMOB HOI[O6HBIX (I)I/Il"yp

12
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YMmenue OIICpHUPOBATH MMOHATUAMU: IPAMOYT'OJIbHAsA CUCTEMAa KOOPAUHAT,
BCEKTOpP, KOOpAHWHATBI TOYKH, KOOPAWHATBI BCKTOpPA, CymMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpa Ha 4YHCIIO, Pa3JIOKCHUEC BCKTOpa II0 6a31/1cy,
CKaJIIpHOC MPOU3SBCACHHUEC, BCKTOPHOC TIIPOMU3BCIACHUC, YIOJd MCKIAY
BCKTOpaMHu; YMCHHUEC HCIIOJIB30BaATh BCKTOpHHﬁ u KOOp)II/IHaTHHﬁ METOA

JJI pCHICHUA TCOMETPUUCCKUX 3a/1a4 U 3a1a4 IPpYTrux y‘-I€6HI)IX nmpeamMcTOB

YMmenue BLI6I/IpaTB HOI[XOI[SIH_[I/II\/'I MCTOJ AJId pCIICHUS 3aa4u; TIOHUMAaHUC
SHAYUMOCTH MATCMATHKU B HW3YYCHHU IMPUPOJHBIX M O6HI€CTB€HHBIX
nmponeccoB " HBHCHHﬁ; YMCHHEC pacClliO3HaBaTh IMPOABIICHHUC 3aKOHOB
MAaTE€MAaTHUKH B UCKYCCTBE, YMCHUC ITPUBOANUTE MPUMEPHLI MATEMATUUCCKHUX

OTKPBITUM POCCUICKON U MUPOBOW MaTeMaTHUECKOU HAYKHU




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUS
1 Yucna v BEIYHCIICHUS

11 HartypanbHblie u nensie uncia. [lpu3Haku AeTMMOCTH HENbIX YUCell

12 Paunonaneubie uuciaa. OOBIKHOBEHHBIE M JECATUYHBIE JPOOH, MPOLICHTHI,
' OCCKOHEYHBIC TTEPUOIUUECKHE TpoOH

13 Apudmerndeckuii KOpeHb HaTypalibHOM cTerneHu. JleicTBus ¢ apudmeTnaecKkumMu
' KOPHSIMHU HAaTypalbHOU CTEIEHH

14 Crenenp ¢ uenbiM mokazareieM. CTeneHb C pPalMOHAIBHBIM IOKa3aTesIeM.
' CBoiicTBa cTenIeHU

15 CuHyCc, KOCHHYC M TaHT€HC YHUCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC,
' apKTaHTE€HC YMCIOBOTO apryMeHTa

1.6 Jlorapudm yucna. JlecaTuyHbie U HATypaIbHbIE JOrapu(MbI

JeiicTButenpHble uucia. ApudmeTnyeckue Omepanuud ¢ ACHCTBUTEIbHBIMU
1.7 yrcaamu. [IpuOmmkE€HHBIE BBIYMCICHUS, TMpaBWIIA OKPYTJICHUS, MPHUKHIKA U
OIICHKA PE3yJIbTaTa BbIYMUCICHHI

1.8 [IpeoOpa3oBanue BeIpaKEHUN

1.9 KomrnekcHeie yncna
2 YpaBHEHHs U HEPABEHCTBA

21 Lenbie u 1poOHO-paIOHANIbHBIE YPaBHEHUS

2.2 HppainoHansHble YpaBHEHHSI

2.3 Tpuronomerpuueckue ypaBHEHUS

2.4 [TokazarenpHbIe U TOTapUMUYECKIE YPABHEHUS

2.5 Lenbie u 1poOHO-paIOHAEHBIC HEPABEHCTBA

2.6 HppanroHaisHbIe HEpAaBEHCTBA

2.7 [TokazarenbHble U IOrapu(PMUUECKHE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBeHCTBA

2.9 CHcTeMBI ¥ COBOKYITHOCTH YPAaBHEHUH ¥ HEPABEHCTB

210 VYpaBHeHWs, HEPABEHCTBA W CUCTEMBI C TAPAMETPAMHU

211 Martpuiia CUCTeMBI JIMHEHHBIX ypaBHEHUH. OnpeaenuTeb MaTPUIIbI
3 OyHKIWH U TpaduKh




Oynkius, crocodsl 3axanus GyHkuuu. ['padpuk ¢yHkuuu. BzaumHO oOparHbIe

3 ¢ynkuuu. YétHeie u Heu€THBIe QyHKIMU. [lepuoauueckue GpyHKIHHN
OO6nacte ompeneneHus: U MHOXKECTBO 3HaueHW ¢yHkumu. Hymu QyHKmm.
3. [IpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLHMH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. HamOosbliee M HauMeHblIee 3Hau€HHE
(GYHKLIMU Ha IPOMEXYTKE
33 CreneHHass (yHKUUS C HaTypajbHbIM M LEJbIM Ioka3zateneM. EE€ cBoiicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-Oi CTETICHH
3.4 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKINU, KX CBOHCTBA U TpaduKH
36 Touku pazpeiBa. AcuMmntorsl rpadukoB ¢ynkuuid. CpoiicTBa (YHKUHUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUs TIOCIIEOBATEIILHOCTEH
3.8 Apudmerndaeckas u reomeTprueckas nporpeccun. @opmyia CI0KHBIX MTPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 [IpousBonnas ¢pynkiuu. [IpousBoaHbIe 3JIeMEHTAPHBIX (HYHKIUI
[IpuMeHeHre NPOU3BOAHOM K HCCIENOBaHUIO (YHKUMHA Ha MOHOTOHHOCTh H
4.2 sKcTpeMyMbl. Haxox/1eHre HanboIbIIero 1 HAaMMEHbIIEro 3HaueHUs! GYHKLIUU Ha
OTpe3Ke
4.3 [TepBooOpasnas. MuaTerpan
5 MHoecTBa 1 JIOTUKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTucTUKA
6.1 OmnucatesnbpHas CTATHCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 CeomeTpust
7.1 ®Durypsl Ha IIOCKOCTH
7.2 [IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BpalleHUs
7.5 KoopaunaTsl 1 BEKTOpHI




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremaruka. ['eometpust: 10 - 11-e kinaccsl: 6a30BbIil U MPOGUIBHBIN YPOBHHU:
yaeOHuK; 14-e nznanue, nepepadorannoe, 10-11 kimacc/ Aranacsa JI.C., byty3oB
B.®., Kagomies C.b. u 1p., AkiimorepHoe o01iecTBo «M3aaTenbeTBo

«IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

* Maremaruka. ['eometpusi: 10 - 11-e kinaccel: 6a30BbIi U TPOPUILHBIN YPOBHH:
yueOHuK; 14-e uznanue, nepepadorannoe, 10-11 knacc/ Aranacsan JI.C., byry3oB
B.®., Kagomies C.b. u ap., AkunonepHoe o0iiectBo «M31aTeancTBO
«IIpocBemieHue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
HUHTEPHET

1. bubmuoreka I1OK https://m.edsoo.ru/
2. https://uchitelya.com/matematika/

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

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

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