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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo mMaremaTuke yriayOJeHHOTO YPOBHS ISl OOyUYarOIMUXCs Ha
YpPOBHE cpeaHero obmiero oopazoBanus paszpadborana Ha ocHoBe PI'OC COO c
Y4€TOM  COBPEMEHHBIX  MHPOBBIX  TpeOOBaHWH,  MPEABSIBISIEMBIX K
MaTeMaTH4eCKOMYy OOpa3oBaHUIO, W TPATUIUA POCCUUCKOr0 0oOpa3oBaHUSI.
Peanuzanmsi mporpaMMbl 10 MaTEMaTHUKE OOCCICYMBACT OBJIAJICHUE KITFOUCBBIMH
KOMITETCHIIUSIMH, COCTAaBIISIOIIIMMH OCHOBY JUISI CAMOPAa3BUTHS M HETPEPHIBHOTO
o0pa3oBaHus, 1IEIOCTHOCTh OOIIEKYJIBTYPHOTO, IMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS IMYHOCTH 00YUaIOIIUXCSI.

B nmporpamMme mo maremaTHKe yYTEHBI HJIEU W TIOJIOKEHHUS KOHIEHIUU
pa3BUTHS  MaTEeMaTHYEeCKOTo oOpa3zoBaHuss B  Poccuiickoit =~ Deneparuu.
Marematudyeckoe  oOpa3oBaHHME JIOJDKHO  pemaTh  3ajady  oOecredeHus
HEOOXOJMMOTO CTpaHe 4YHClIa OOydJaromuxcsi, MaTreMaThdecKkas TOJrOTOBKa
KOTOPBIX ObUTa OBl JOCTATOYHA JISl TIPOJOJDKEHUS OOpa30BaHUS MO Pa3IAYHBIM
HAMpaBJICHUSAM, BKJIIOYAas  MPEMOJaBaHUE  MATEMATHKH, MaTeMaTHYECKHE
uccneaoBanusi, padboty B chepe HHPOPMAIMOHHBIX TEXHOJOTUM U IPYTHUX, & TAKKE
obOecrieueHusT I KaKIOTO OOYYArOIIErocss  BO3MOXHOCTH — JOCTHIKCHHUS
MaTEMaTUYECKOHN MOJATOTOBKH B COOTBETCTBHH ¢ HEOOXOJIUMBIM eMy ypoBHeM. Ha
pEIICHME 3TUX 3aJa4 HalleJIeHa ITporpaMma 1o MaTeMaTHKe YIiIyO0JIeHHOTO YPOBHSI.

HeobxoaumocTh MaTeMaTH4eCKO MOJArOTOBKH 00YCIIOBIIEHA 00YCIOBICHO
pPOCTOM YHCIa CHEIUATbHOCTEN, CBSI3aHHBIX C HEMOCPEACTBEHHBIM MPUMEHEHUEM
MateMaTukn (B cdepe DKOHOMUKH, OH3HECE, TEXHOJOTHYECKUX OO0JaCTsX,
rymMaHuTapHeix chepax). KommdectBo obyuaromuxcs, s KOTOPhIX MaTeMaTHKa
CTaHOBHUTCS (PyHIaMEHTOM 0Opa30BaHUs, TIAHUPYIOMIUX 3aHUMATHCS TBOPYECKOM
U HCCIIEJIOBATEIHCKON paboTON B 00yacTH MaTeMaTuku, WHOOpMATUKH, HU3HKH,
DKOHOMHUKA W B JPYruX OOJACTSIX, YBEIWYMBACTCA, B TOM YHCIE C YYETOM
oOydJaromuxcs, KOMy MaTeMaTHKa HYXKHa JJIs UCIIOJIB30BaHUS B Tpodeccusax, He
CBSI3aHHBIX HEMOCPEJICTBEHHO C HEM.

[IpuknagHas 3HaAYUMOCTH MAaTEMaTHKH OOYCIIOBJICHA TEM, UTO €¢
NpPEeIMETOM  SBISIOTCA  (DyHIaMEHTaJdbHBIE  CTPYKTYpbl  HAIlETO  MUpa:
MIPOCTPAHCTBEHHBIE (DOPMBI M KOJUYCCTBECHHBIC OTHOIICHHS, (DYHKIIMOHAJILHBIC
3aBUCUMOCTH U KaTErOpUH HEOMNpPEeNEeICHHOCTH, OT MPOCTEHIINX, YCBAaUBAEMbIX B
HEMOCPEJICTBEHHOM OINBITE, JIO0 JOCTaTOYHO CIJIOKHBIX, HEOOXOJAMMBIX JUIs
pPa3BUTHS HAYYHBIX U TEXHOJOTUYECKHUX HJCH. be3 KOHKPETHBIX MaTEMaTUYECKUX
3HAHMM 3aTPYyJHEHO TIOHWMAaHWE TMPHUHIIUIIOB YCTPOMCTBA M HCIOJIH30BAHUS
COBPEMEHHOW TEXHWKH, BOCHPHITHE ¢ HHTEPHpETaus Ppa3HOOOpa3HOU
COIMAJILHON, SKOHOMHUYECKOH, MONMUTHYECKOW uHopMarmu, Mmaiaod(dexTuBHA
MOBCEHEBHAS  MpaKTUYeCKas  JeATeNbHOCTh. Bo  MHOrmx  cdepax
po(eCCHOHANBLHON NIEATETLHOCTH TPEOYIOTCS YMEHHUS BBITIOJHATH PAacyeThI,
COCTaBJIAITh QJIITOPUTMBI, TPUMEHITh (OPMYJIBI, MPOBOJUTH TEOMETPHUCCKHE
U3MEPCHUS W TIOCTPOCHHS, YWTaTh, O0OpabaThIBaTh, HMHTCPIPETUPOBATh W



MPEACTaBIATh HHPOPMAIIMIO B BHJIE TAONHI], TUarpaMm M TpaduKoB, TOHUMATH
BEPOSITHOCTHBIN XapakTep CIy4YalHbIX COOBITHIA.

OOHOBPEMEHHO C pacIIMpeHueM cep MPUMEHEHUsT MaTeMaTHUKUA B
COBPEMEHHOM OOIIECTBE BCe 00Jie€ BAXKHBIM CTAHOBUTCS MAaTEMAaTHUYECKUU CTHIIb
MBIIUICHNS, TPOSBIAIOMIMNACA B OIpPEIEJICHHBIX YMCTBEHHBIX HaBbIKax. B
npolecce U3y4YeHUs: MaTeMaTUKA B apCeHall MPUEMOB UM METOJOB MBILUICHUS
YeIOBeKa eCTECTBEHHBIM O00pa30oM BKJIIOYAIOTCS HWHAYKIHMSA ¢ ACIyKIuS,
0000IIeHe ¥  KOHKpETH3alus, aHallu3 W CUHTEe3, Kilaccupukamus u
cuctemMaTusanus, aldcTparupoBaHue u aHajorus. OOBEKTh MaTeMaTHYEeCKUX
YMO3aKJIIOUCHUM, TpaBuUja MX KOHCTPYMPOBAHUS PACKPBIBAIOT MEXaHU3M
JIOTUYECKUX TOCTPOCHHUM, CIOCOOCTBYIOT BBIPaOOTKE YMEHHS (POPMYJIHPOBATH,
00OCHOBBIBaTh U JOKa3bIBATh CYXKICHMS, TEM CaMbIM (DOPMHUPYIOT JIOTHUECKHI
CTWJIb MBILIUICHUA. Benymas posib NpuHAIJIEKUT MaTeMaTuke B (POpMHpPOBaAHHUU
IITOPUTMHUYECKON KOMITOHEHTHI MBIIIJICHUS] U BOCIUTAHUM YMEHUU JIEHCTBOBAThH
N0 3aJaHHBIM aJTOPUTMAaM, COBEPIICHCTBOBATh M3BECTHBIE U KOHCTPYHPOBAThH
HOBbIE. B mpolecce pemieHus 3amad — OCHOBBI JJIsl OpraHU3aluy y4eOHOM
JeATENbHOCTH Ha YpPOKaX MaT€MaTUKH — Pa3BUBAIOTCA TBOPYECKAs W MPHUKIAJIHAS
CTOPOHBI MBITIJICHUSI.

OOyueHue maTemMaTHKe JaeT BO3MOXHOCTh Pa3BUBAaTh y 0OYyYarOLIUXCS
TOYHYI0, pallMOHAIbHYIO U MH(DOPMATUBHYIO pedb, YMEHHE OTOMpaTh Hambojee
MOJIXO/ISIIINE SI3bIKOBBIE, CHMBOJIMYECKHUE, TpauuecKue CpeACcTBa sl BRIPAKECHHUS
CY)KJIEHUH M HArJsJHOTO HUX MpejacTaBieHus. HeoOXoaumbiM KOMIIOHEHTOM
o01iei KyJbTypbl B COBPEMEHHOM TOJKOBAaHUM SIBJISETCS 0OIee 3HAKOMCTBO C
METOJaMU TMO3HAHMs JAEUCTBUTEIBHOCTH, MPEACTABICHUE O MPEeaMETe U METOJE
MaTeMaTHKH, €r0 OTJINYHIX OT METOJIOB €CTECTBEHHBIX U T'yMaHUTapHBIX HAayK, 00
OCOOCHHOCTSIX MPUMEHEHUS MAaTeMaTUKU JJIsl PEIICHUs HAy4YHBIX U MPUKIATHBIX
3agady. MartemaTnueckoe oOpa3oBaHHE BHOCHUT CBOM BKJIaJq B (popmupoBaHHe
oO1Iel KyJIbTYphl YEIOBEKA.

M3yyeHue MaTeMaTHKu CIOCOOCTBYET 3CTETHUYECKOMY BOCIHUTAHUIO
YeJioBeKa, MOHWMAHMIO KpPacoThl M H3SIIECTBA MATEMAaTHUYECKUX PACCYXKACHUM,
BOCTIPUATHIO TEOMETPHUECKUX (POPM, YCBOCHHIO HJIEH CUMMETPHH.

[IpuopurerHbiMu 1easiMu 00yuenuss matematuke B 10 — 11 kmaccax Ha
yIIyOJIEHHOM YPOBHE MIPOJIOJIKAIOT OCTAaBATHCS:

e (opMHUPOBAHUE LEHTPAIbHBIX MATEMATUYECKUX MOHATHH (YUCII0, BEIMYNHA,
reomeTpuyeckas  Qurypa, TepeMeHHas,  BEPOSATHOCTb,  (PYyHKIHA,
NPOU3BO/HAS, HMHTErpayi), OOECNEeYMBAOIINX  MPEEMCTBEHHOCTh U
NEPCHEKTUBHOCTh MaTEMAaTUYECKOI0 00pa30BaHMS 00yUYarOIIUXCS;

® [0/IBEJICHHE OOYYaIOIIMXCS Ha JIOCTYIMHOM JJIi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBS3M MaTeMaTUKU U OKPY’KAIOLIETO MUPA, TOHUMAHUIO MATEMAaTUKU
KaK 4acCTH 00ILel KyJIbTypbl UEJIOBEYECTBA;

® pPa3BUTHE MHTEIUIEKTYyaJIbHBIX U TBOPUYECKUX CHOCOOHOCTEW O0ydaroluxcs,
MO03HABATEIbHON aKTHBHOCTH, MCCIEIOBATENbCKIUX YMEHHH, KPUTHUYHOCTU
MBIIILJIEHUS, UHTEPeca K U3YUEHUI0 MaTEMAaTUKH;



e (¢opmupoBanue (yHKIMOHATIHLHOW MaTeMaTHMYECKON TIPaMOTHOCTH: YMEHUS
pacro3HaBaTb MAaTEMaTUYECKUE ACHEKTbl B  PEAJbHBIX KU3HEHHBIX
CUTyallUsX W TPU HU3YyYCHUHU JPYTUX YYEOHBIX NPEAMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpHOCTEH, (OpPMYIUpOBATh MX HA S3bIKE
MaTEMAaTUKH U CO3/1aBaTh MAaTEMATHYECKUE MOJAEIIH, TPUMEHITh OCBOCHHBIN
MaTeMaTU4YeCKHil anmapaT JUisl PEIICHUS MPaKTHKO-OPUEHTUPOBAHHBIX
3a7a4, UHTEPIIPETUPOBATh U OLICHUBATH I1OJIYYEHHBIE PE3YJIbTATHI.

OCHOBHBIMM JIMHUSIMHU cojepkaHus maremaTtukd B 10 — 11 kmaccax
yIIyOJIGHHOTO ypPOBHSA  SIBISIIOTCA:  «YmMcnma W BBIYHCICHUS», «Anredpay»
(«AnreOpanyeckrue BBIpaKEHUA», «YpaBHEHUsS U HepaBeHcTBa»), «Hauana
MaTteMaTH4eckoro ananuzayn, «l'eomerpusi» («I'eomerpuueckue ¢GuUrypsl M HX
CBOMCTBa», «VI3MepeHue TreoOMEeTpUUYECKHX BEJIMYMHY»), «BepodaTHocTh W
CTaTUCTUKAY. JlaHHBIC JTMHUU Pa3BUBAIOTCS NapajlieNIbHO, KaXkaasi B COOTBETCTBUU
C COOCTBEHHOM JIOTMKOW, OJHAKO HE HE3aBUCHMO OJIHA OT JPYTOi, a B TECHOM
KOHTakTe U B3aumojnenctBuu. Kpome »3Toro, ux oObEAMHSET JOTUYECKas
COCTAaBJISIONIAs, TPAJAMIIMOHHO TPUCYIIAasi MaTeMaTUKE U TPOHU3BIBAIOIIAS BCE
MaTeMaTUYeCKue Kypchl W cojnepxkarelbHble JUHUH. CPopMyIHpOBaHHOE BO
OI'OC COO TpeboBaHME «YMEHHE OIEPUPOBATH MOHATHIMH: OMpEEICHHE,
akcuoma, Teopema, CJEACTBHE, CBOMCTBO, TMPU3HAK, JOKA3aTeJbCTBO,
paBHOCWIBbHBIC  (POPMYJIHMPOBKH, YMEHHE (QOPMYIHpPOBaTH OOpaTHOE U
MPOTUBOMOJIOKHOE YTBEPXKICHHUE, MPUBOJUTH MPUMEPHl MU KOHTPIPUMEPHI,
UCIIOJIb30BaTh METOJI MAaTEMaTUYECKON HWHIYKIMH, MPOBOAUTH JOKa3aTeIbHbIE
paccy X JeHusT TMPU PEIICHUH 3ajlad, OIEHUBATh JIOTMUECKYIO0 MPaBUIBLHOCTh
pacCy’kKJI€HUi» OTHOCUTCA KO BCEM YYeOHbIM KypcaMm, a (OpMHpPOBaHUE
JIOTUYECKUX YMEHUH pachpeiessieTcss Mo BCEM TojlaM OOydeHHs Ha YPOBHE
CpeaHero oo1ero oopa3oBaHusl.

B cootBerctBun ¢ ®I'OC COO MmaremaTuka SIBISETCS 00S3aTEIbHBIM
NpeIMETOM Ha JaHHOM YpoBHEe oOpaszoBanus. Hacrosimiedt mnporpammoii 1o
MaTeMaTHKe MpeayCMaTpuBaeTCa u3ydeHue yueoHoro npeamera «MaremaTukay B
pamMKax TpexX y4eOHBIX KypcoB: «Anrebpa v Hauajga MaTEeMaTUYECKOTO aHAIU3ay,
«I'eomerpust», «BepoaTHOCTp U cTaTUCTUKa». @OOpMHUPOBaHHE JIOTUYECKUX
YMEHUH OCYIIECTBISETCS HA MPOTSHKEHUH BCEX JIET 0OYYCHHS HAa YPOBHE CPETHETO
oOmiero o0Opa3oBaHUs, a AJIEMEHTHI JIOTMKHA BKIIOYAIOTCS B COJEPKAHUE BCEX
Ha3BaHHBIX BBIIIE YU€OHBIX KYPCOB.

OO6miee 4nCiIo YacoB, PEKOMEHIOBAHHBIX ISl U3yYCHUSI MaTeMaTuku, — 544
yaca: B 10 kmacce — 272 gaca (8 gacoB B Hezenr0), B 11 kinacce — 272 4gaca (8 gacoB
B HEJICIIO).

Pabouast mporpamma cpemHero oOimero o0pa3oBaHHS MO MaTeMaTHKE
(YyrimyOnieHHBIH YpPOBEHB) COCTOMT U3 pabO4YMX MPOrpaMM Yy4eOHBIX KypCOB
«Anrebpay, «['eomerpus» n «BepoSTHOCTh U CTATHCTHKA.



PaGouasi nporpamma y4e0HOr0 Kypca
«Aare0dpa u HayaJIa MaTEeMATHYECKOr0 aHAJIM3a. YTJIy0JIeHHbIH YPOBEHb)

115t ooyuatromuxcs 10-11 kiaccos
(ID 9185168)

MNOACHUTEJIBHASA 3AIIMCKA

Y4aeOuslii Kypc «Anrebpa ¥ Hadajga MaTEeMAaTHUYECKOTO aHAIIM3a» SIBISETCS
OJTHAM W3 HamboJiee 3HAYMMBIX B TPOTpaMMe cpeaHero oOmiero obpa3oBaHwMs,
MOCKOJIbKY, C OJHOW CTOPOHBI, OH OOECHEeUMBAET MHCTPYMEHTAIbHYIO 0a3y s
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C APYroil CTOPOHBI, GOopMHUpYyET
JOTHYecKoe U abCTpaKkTHOE MBIIIICHHE 00YyJaronInxcs Ha ypOBHE, HEOOXOAUMOM
JUI OCBOCHUSI MHPOPMATUKH, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JAPYTUX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro Kypca oOydaroliuecs OBJIAJEBAIOT
YHUBEPCAJIbHBIM S3BIKOM COBPEMEHHOM HaykH, KoTopas (OpMyIHpYeT CBOU
JOCTHMKEHHSI B MAaTeMaTH4IecKkoii hopme.

VY4eOHblii Kypc anreOppl U Hadall MaTeMaTHYECKOrO aHaiu3a 3aKiaJblBacT
OCHOBY Ui YCIEIIHOTO OBJAJCHHUS 3aKOHAMU (U3UKU, XUMUHU, OHOJIOTHUH,
NOHMMAaHUsl OCHOBHBIX TEHJICHIUI Pa3BUTUS SKOHOMUKH M OOIIIECTBEHHOH KU3HHU,
MO3BOJIIET OPHUEHTHUPOBATHCS B COBPEMEHHBIX HU(MPPOBBIX W KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIb30BAaTh MX ISl JalbHEWIero obpa3oBaHUS U B
MOBCE/IHEBHOM XKM3HU. B TO ke Bpems oBiajieHHE aOCTPAKTHBIMH M JIOTUYECKH
CTPOTMMHU KOHCTPYKLHUSMHU anreOpsl M MaTEMaTHUECKOIO AaHajlu3a pa3BUBACT
YMEHHE HaXOAHWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTHHHOCTH, TOKAa3bIBaTh
YTBEPKACHUS C TMOMOIIBI0O MHAYKIIMU U PacCy AaTh ACIyKTUBHO, UCIOIB30BATh
0000IIeHe M KOHKpPETH3aluio, a0CTparupoBaHUE W aHAJOTHUIo, (opmupyer
KpEaTUBHOE U KPUTHUECKOE MBIIIICHUE.

B xone u3yuyenus ydeOHOro kypca «Airedpa W Hadalla MaTEMaTHYE€CKOTO
aHanm3a» OO0ydYaroIIuecs MOJy4aroT HOBBIM OMBIT PEIICHUS MPHUKIAIHBIX 3a/1ad,
CaMOCTOSITENIFHOTO MOCTPOCHHSI MaTeMaTHUYECKUX MOJIENeH peallbHbIX CUTyaluH,
UHTEPIIPETALlMM  TIOJYYEHHBIX  pPEUIEHMH,  3HAKOMSTCS C  IpUMEpaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEW B TPHUPOJE, HAYKE U HCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMaTUYECKUMU OTKPBITHSIMH U UX aBTOPAMH.

VY4eOHblil Kypc 00JIajaeT 3HAUYUTEIbHBIM BOCHHUTATEIbHBIM MOTEHLIHAIOM,
KOTOpBIA peanu3yercs Kak uepe3 ydeOHbld MaTepuan, CHOCOOCTBYIOLIUIA
(GOpMHpPOBAaHHIO HAYYHOIO MHUPOBO33PEHMs, TaK M 4Yepe3 crneuuduxky ydeOHOM
NeSTENbHOCTH, TpeOyrolel MPOJOIKUTENFHOM  KOHIICHTPAllMM  BHHUMAaHUS,
CaMOCTOSITENIBHOCTH, aKKypaTHOCTM M  OTBETCTBEHHOCTH 3@  IOJIyYEHHBIH
pe3yJbTart.



B ocHoBe Meromumku oOyueHus ainrebpe M HadajgaM MaTeMaTHU4eCKOro
aHaJIM3a JISKUT JeATEIHbHOCTHBIN MPUHIIUI 00yYEHUS.

B crpykType yueOGHOro Kkypca «Airebpa M Hayajga MaTeMaTH4eCKOTro
aHaJIM3a» BBIIEJEHBI CIEIYIOUIUE COAECPKATENbHO-METOANYECKHE JTUHUM: «Hucna
U BhIUUCTICHUS», « DYHKIIMU U Tpadukn», «YpaBHEHUS W HepaBeHCTBa», «Haudana
MaTeMaTU4YeCcKoro aHamusa», «MHoxecTBa U Joruka». Bce ocHOBHBIE
COJIePKATEIIbHO-METOIMYECKUE JUHUU M3YyYarOTCS Ha TPOTSKCHUU JIBYX JIET
oOy4yeHHs Ha YpPOBHE CpeIHEero oOlmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJIHSS
JIpyT ApyTra U MOCTENEHHO HACHIIAsACh HOBBIMU TE€MaMU W pasfenamu. JlaHHbBIN
y4eOHBI KypC SBISIETCS MHTETPATHUBHBIM, TIOCKOJIBKY OObEIUHSET B cebe
COJIEp’)KaHME HECKOJIbKUX MAaTeMaTHYECKUX JUCIUIUIMH, TaKuxX Kak airedpa,
TPUTOHOMETPHSI, MAaTEMATHYCCKUI aHaIW3, TEOPUS MHOXXECTB, MaTeMaTHYECKas
noruka u gpyrue. [lo mepe Toro kak oOydarompecss OBIaAeBaloT BcE Oosee
HIUPOKUM MAaTEMAaTHUYECKHUM allapaToM, Y HUX MOCIEI0BaTENIbHO (HOPMHUPYETCS U
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MATEMAaTHYECKYI0 MOJIENb pealbHOM
CUTYaIlNH, IPUMEHATH 3HAHUS, TIOJYYCHHBIC TIPH U3YYCHUH YIEOHOTO Kypca, IS
PENICHHS] CaMOCTOSTENHHO CHOPMYITUPOBAHHON MaTEMAaTUIECKOHN 3a7au, a 3aTeM
HMHTEPIPETUPOBATH CBOI OTBET.

CopepkaTenbHO-MeTOAMYECKass JUHUA «YMClia U BBIYKMCICHUS 3aBepIIacT
(dhopMupOBaHHE HABBIKOB MCIOJIb30BAHUS JEHCTBUTENBHBIX YKCEI, KOTOPOE OBLIO
HA4aToO Ha YPOBHE OCHOBHOIO 001ero oopazoBanusi. Ha ypoBHe cpeanero oOruiero
oOpa3zoBaHus o0co0oe BHUMaHuUe yaensercss (HOPMUPOBAHHMIO  HABBIKOB
paIMOHAIBHBIX BBIYMCIICHUHA, BKIIOYAIOIINX B Ce0s HMCIOJB30BaHUE Pa3TUIHBIX
dbopM 3amucy YHWCiIa, YMEHHE JeNaTh MPUKUAKY, BBIMOJIHATH MPUOIMKEHHBIC
BBIYHCIICHUS, OLICHUBATh YUCIIOBBIE BBIPAKEHUS, pabOTaTh C MaTeMaTUYECKUMH
KOHCTAHTaMHU. 3HAaKOMble OOYy4YalomMUMCS MHOXECTBA HATYpPaJIbHBIX, LEJbIX,
pallMOHAIGHBIX W JICUCTBUTCIBHBIX  YUCET  JIOTIOJNHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4Hcel. B KaXJoM H3 JSTUX MHOXKECTB paccMaTpUBAIOTCS
CBOMCTBEHHBbIE eMy crenuduyueckre 3a7addl W ONepaluu: JeJICHUe Harleno,
ONEpUPOBAaHUE OCTAaTKAMM Ha MHOXXECTBE II€JIbIX YHCeN, OCOOble CBOMCTBA
paIMOHAIBHBIX M UPPAMOHAIBHBIX YUCEN, apu(PMETHUECKUE OTEPAINH, a TaKkKe
W3BJICUCHUE KOPHS HATypallbHOW CTEMEHM HAa MHOKECTBE KOMIUICKCHBIX YHUCET.
brnaromapsi mocienoBaTeIbHOMY PACHIUPEHUIO Kpyra HCIOJb3yeMbIX YHUCET U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX MPUMEHEHUS JJIsi PEUICHUsl pa3InYHbIX 3a7a4
dbopmupyeTcsi TpeACTaBICHUEe O €IUHCTBE MATEMaTUKH KaK HAyKH M €€ POoJid B
MOCTPOEHUU MOJIENIEH PEeaJbHOI0 MHpa, IMIMPOKO HMCIOJIB3YIOTCS 0000IIeHHE H
KOHKpETH3aIHs.

Jlunust «YpaBHEHUS M HEPABEHCTBA» pEATU3YETCs HA MPOTSHKEHUU BCETO
oOy4yeHHs Ha YpPOBHE cpelHero oOiiero oOpa3oBaHUs, IMOCKOJBKY B KaJIOM



pasznene IIporpaMMbl IpPEeIyCMOTPEHO pELIEHHWE COOTBETCTBYIOIIMX 3a1ady. B
pesynbTate OOydYarolIMecss OBJIAJEBAIOT Pa3UYHBIMM METOJIaMHU  PEILIEHUs
palMOHANIBHBIX, HWPPALMOHAIBHBIX, [OKAa3aTEIbHBIX, JIOTAPUPMHUUECKUX U
TPUTOHOMETPUYECKUX YpPAaBHEHMI, HEPABEHCTB M CHUCTEM, a TaKXe 3ajad,
colepxalux MmapaMerpsl. [lomydeHHbIE yMEHHS IIMPOKO HCIONB3YIOTCA IpPH
UCCJIeI0BaHUM (DYHKIMI C TOMOIIBIO MTPOU3BOJHOM, MPU PEIICHUU MPUKIIATHBIX
3a/la4y ¥ 337a4 Ha HaXOXJCHUE HAOONBbIIMX U HAUMEHBUINX 3HAYCHUH (QYHKIUU.
JlanHas conepikaresibHas JUHUS BKIIIOYAET B ce0s Takke (POPMUPOBAHUE YMEHHIM
BBIMOJHATH  pacu€Tel 1o  (GopMmynaM, NpeoOpa3oBaHUS  pPALMOHAIBHBIX,
UPPALMOHANBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUI, a TaKXKE BBIPAKECHUH,
coJlepKallluX CTerneHu W Jiorapudmbl. brarogaps u3ydeHuio anredpanuyecKkoro
MaTepualia  IPOUCXOAUT  JAJbHEWIIEe  pa3BUTHUE  ANTOPUTMUYECKOTO U
abCTPaKTHOTO MBILIUICHUSI O0y4aroumxcs, (pOpMHUPYIOTCS HABBIKU JE€AYKTHBHBIX
paccyxJeHud, paboTbl ¢  CHUMBOJBHBIMH  (opmamu,  MpeAcCTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCHMOCTEH B BUJIE€ PABEHCTB W HEpPaBEHCTB. Airedpa
npeanaraetr 3(QQEKTUBHbIE HWHCTPYMEHTBI JUISI PpEUIEHUS NPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HarjasJHO JEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
A3bIKa HAYKH.

CopepxarenbHo-MeToAnueckass JuHUA «DyHKUMH H  TpaduUKU» TECHO
NeperieTaeTcsa ¢ JAPYrMMH JIMHUAMH Y4€0HOro Kypca, IMOCKOJbKY B KaKOM-TO
CMBICIIE 33a€T NOCIIE0BATENIbHOCTh U3YUEHHs MaTepuana. M3yduenue cteneHHoi,
MOKa3aTeNIbHOM, JIorapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUN, UX CBOMCTB
U rpadMKOB, UCIOJb30BaHUE (DYHKIMI ISl pelIeHus 3aJad U3 JAPYTUX YYeOHbIX
NPEIMETOB U PEATIbHON U3HU TECHO CBS3aHO KAK C MAaTEMaTUYECKUM aHAIM30M,
TaKk U C pelIeHHeM ypaBHEHUH U HepaBeHCTB. [Ipum 3Tom OosbliO€ BHHMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (HOpMyJaMu 3aBUCHUMOCTU MEXKITY
pa3IUYHBIMU BEJIMYMHAMH, HCCIEAOBAaTh MOJIY4YEHHbIE (DYHKIUU, CTPOUTH HX
rpadguku. Marepuan 3Toil coJiepxkaTeIbHON JIMHUU HalEJEH Ha pPa3BUTHE YMEHUI
U HABBIKOB, ITO3BOJSIOIIMX BbIpAXXaTb 3aBUCUMOCTH MEXKIy BEIWYMHAMU B
paznmuuHor ¢opme: aHaATUTHYECKOU, rpaduueckol u cioBecHou. Ero usydenue
CIIOCOOCTBYET Ppa3BUTHUIO AJITOPUTMHUYECKOTO MBILIUIEHUS, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJb30BAHUIO aHAJIOTUMA.

CopnepxarenpHas nuHusA «Hauana mMareMaTnyeckoro aHajvsa» MO3BOJISIET
CYIIECTBEHHO PACIIUPUTHh KPYyr KaK MaTeMaTHYECKHUX, TAK W MPUKIAIHBIX 3a7ady,
JIOCTYITHBIX OOydYaromuMmcs, TaK KaK y HUX MOSIBISETCS BO3MOXHOCTb CTPOMTH
rpauKy CIOXKHBIX (YHKUWNA, ONpPENessATh HMX HauOOJIbIIME W HAWUMEHBIIHE
3HAYEHMsI, BBIYMCIATH IUIOMIATU (GUTYp U OOBEMBI TeN, HAXOAUTH CKOPOCTU H
YCKOpeHHusl TporeccoB. JlaHHas coaepkaTenbHash JIMHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHUSI MAaTeMaTHYEeCKUX MOJeNed peanbHbIX CUTyaluH,



MO3BOJISICT HAXOJUTh HaWJIydlllee pENICHHEe B MPUKIATHBIX, B TOM YHUCIE
COLIMAJIbHO-DKOHOMHMYECKHX, 3aJja4aX. 3HAKOMCTBO C OCHOBAMH MAaT€MaTHYE€CKOTO
aHajgu3a CIIOCOOCTBYET pa3BUTHUIO a0CTPAKTHOTO, (POPMATBHO-TOTHUYECKOTO |
KPEAaTUBHOTO MBbIIIJIEHUS, (OPMHUPOBAHUIO YMEHUN pacllO3HABaTh MPOSBICHUS
3aKOHOB MAaT€MaTHK{ B Hayke, TEXHHKE W UCKyccTBe. OOyuaromuecss y3HAIOT O
BBIJIAIONINXCS. PE3YJIbTaTaX, IMOJYYEHHBIX B XOJ€ Pa3BUTHS MaTeMaTHKU Kak
HayKH, U 00 UX aBTOpax.

ConepxkaTenbHO-MeTOANYECKast JIMHUST «MHOXKECTBA U JIOTUKa) BKIIIOYAET B
ceOst DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTHYECKOW JIOTHKHU. TeopeTHko-
MHO>KECTBEHHBIE MPEJICTABICHUS IPOHU3BIBAIOT BECh KYPC IIKOJIbHON MAaTEMaTHUKH
W TpejjararoT Hanbojiee YHUBEPCAIbHBIN S3bIK, OOBEIMHSIONIUM BCE pas3ieiibl
MaTeMaTUKU U €€ MPWIOKEHUW, OHU CBSI3BIBAIOT pPa3HbIE MAaTeMaTHYECKHE
JTUCIUIUIMHBL W WX TPWIOKEHUS B eAauHoe Ienoe. [loatomMmy BaxkHO JaTh
BO3MOXKHOCTh OOy4aroleMycs IOHUMATh TEOPETUKO-MHOKECTBEHHBIM  SI3BIK
COBPEMEHHON MaTEeMAaTHKU U KMCIOJIb30BaTh €ro ISl BHIPAXKEHUSI CBOMX MBICIICH.
JlpyruM BaXXHBIM TPU3HAKOM MaTeMaTHKA KaK HAyKd CIEIyeT TMpU3HATh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHMI M CJEIOBAHHUE OMNPENCIEHHBIM
npaBujiaM  TMOCTPOCHUS  JOKA3aTeNbCTB.  3HAKOMCTBO  C  DJIEMEHTAMH
MaTeMaTUYECKOW JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIIUICHUS
00y4arommxcs, MO3BOJISET UM CTPOUTH CBOU PACCYKEHUSI HA OCHOBE JIOTUUECKUX
npaBui, GOPMUPYET HABBIKH KPUTHUECKOTO MBIITUICHHUS.

B yueOHOM Kkypce «Anrebpa W Hauyajga MaTEeMaTHYECKOTO aHaJIM3a
MPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAHMS, KOTOPHIE MPU3BAHBI
crocoOCTBOBaTh (HOPMUPOBAHUIO HABBIKOB IMOCTPOEHUS MOJENEH pealbHbIX
CUTyallii, WCCJIEAOBAHMS O3TUX MOJENed C TMOMOIIBIO afmapara anredpbl u
MaTEMaTUYECKOr0 aHajan3a, WHTEPHpPETalUUd MOITYYEHHBIX pe3yJNbTaToB. Takue
3a/IaHus BIUIETCHBI B KAXK/IbIN U3 pa3/iesioB MPOrpaMMbl, TOCKOJIBKY BECh MaTepra
y4eOHOro Kypca HIMPOKO HUCIOIB3YETCs AJIsl PElIeHUs] MPUKIaIHbIX 3anad. [lpu
pPEIICHUH  peaNbHBIX  MPAKTHYECKUX  3a7a4  OoOydarmuecss  pa3BUBAIOT
HAOJIOAATENIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  aHAJIOTHIO, 0000IaTh M KOHKPETU3UPOBATH  IMpoOJeMy.
HearenbHOCTh TO (OPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIAJHBIX 3a/1ad
OpraHU3yeTCs B MPOIIECCe N3YUEHUS BCEX TEM yueOHOro Kypca «Anredpa u Hauaia
MaTEMaTUYECKOTO aHaTTU3ay.

Ha wusyuenue ydeOHOro kypca «Anrebpa W Hadaja MaTEMaTHYECKOTO
aHanuza» otBoauTcs 272 vaca: B 10 knacce — 136 gacoB (4 daca B Henento), B 11
Kkiacce — 136 yacoB (4 yaca B HEJIEIIO).



COJAEPKXAHUE OBYUYEHUA
10 KVIACC

Yuc/i1a ¥ BBIYUCTICHUSA

PannonanbHble yncia. OOBIKHOBEHHbIE W JECATUYHBIE OpPOOHM, MPOLIEHTHI,
OeckoHeuHble Tepuoanyeckue aApoou. IlpumeHeHue apoOelt W MPOIECHTOB IS
pelIeHns MPUKIAJAHBIX 3a/1a4 U3 PA3JIUYHBIX OTPACIIE 3HaHUI U pEAIbHOW KU3HU.

JeucrBurenbHble uyucia. PanvoHalbHbIE YW UPPAUMOHAIBHBIE YHCIA.
ApudmeTnueckue  Onepandd ¢ JIGHCTBUTENBHBIMH  YHMCIaMH.  MOIyib
JIEHCTBUTEIILHOTO YHCIIa U €r0o CBOMcTBa. [IpubnmkEHnHbie BBIUKUCICHUS, TTpaBUia
OKpPYTJICHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYUCICHUM.

Crenenp ¢ uenpiM mnokaszareneMmM. bumHoM Hbrorona. Hcenons3oBanue
NOAXOASIIENH POPMBI 3aIUCH TEUCTBUTENIbHBIX YHCEI JUIsl PEIICHUS PAKTHYECKUX
3a/1a4 U NPEICTABIICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOICTBA.

Crenenp C palMOHAJbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JEHCTBUTEIBHBIM ITOKA3ATEIIEM.

Jlorapudm uymcma. CpoiicTBa norapudma. JlecsTHUHblE W HaATypajbHBIC
Jorapu@mel.

CHHyC, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIOBOIO aprymeHTa. ApPKCHHYC,
APKKOCHHYC M ApKTAaHI'€HC YMCJIOBOT0 apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxxnecTBa W TOXIECTBEHHbIE MpeoOpa3oBaHUsl. YpaBHEHHE, KOpPEHb
ypaBHEHMs. PaBHOCMIIBHBIE ypaBHEHMS M ypaBHEHHUs-cieIcTBUSA. HepaBeHCTBO,
pelIeHne HEpaBEeHCTBA.

OCHOBHBIE METO/IbI PEIICHUS LENbIX U IPOOHO-pallMOHAIBHBIX YPaBHEHUN U
HEpPAaBEHCTB. MHOrowieHbl OT OJHOW NEPEMEHHOW. JlelleHne MHOroudseHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema be3dy. MHorowiensl ¢  LEIbIMU
kodpdunuentamu. Teopema Buera.

[TpeoOpa3zoBaHusl YMCIOBBIX BBIPAXKEHUHN, COJEPKAIIUX CTETIEHN U KOPHHU.

HppanmonanbHbie YpaBHEHHS. OcHOBHBIE METOBI penieHus
MppALMOHATIBHBIX YPAaBHEHUM.

[Toka3zarenbHble ypaBHEHHs. OCHOBHBIE METOJIbI PELIEHUS MOKA3aTEJbHBIX
YpaBHEHUM.

[IpeoOpa3zoBaHue BbIpRXXEHH, COAEpKAITUX JTOTapU(MBI.

Jlorapupmuyeckue YpaBHEHUSI. OcHOBHBIC METOJIbI pereHus
JorapuMUYECKUX YPABHCHHM.
OcHOBHbIE TPUTOHOMETPHUUECKHUE bopMyIIBL. [IpeoOpazoBanue

TPUTOHOMETPUUECKHUX BbIpakeHH. Pellienre TpuroHoMeTpruueckux ypaBHEHUH.



Pemienne cucteM NMHEWHBIX ypaBHEHHW. MarTpuua CHCTEMBI JIMHEUHBIX
ypaBHEeHMI. OrnpenenuTens MaTpulbl 2X2, €ro TreOMETPUYECKH CMBICT U
CBOICTBA, BHIYUCIIEHUE €r0 3HAYEHUs, MPUMEHEHHE ONPENEIUTENs s PEeIIeHUs
CHUCTEMbl JIMHEMHBIX ypaBHEHWW. PellleHMe NpUKIaIHBIX 3aJad C ITOMOIIBIO
CUCTEMbl JIMHEWHBIX YypaBHEHUU. lccinenmoBanue MNOCTPOCHHOM MOJEIH C
MTOMOIIBIO MaTPHI] U ONIPEIETUTEIIEH.

[TocTpoeHne mMareMaTUYEeCKUX MOJIENIEM pPEaJTbHOU CUTyallMd C MOMOIIBIO
YpPaBHEHMU W HepaBeHCTB. [IprMeHeHne ypaBHEHHWH M HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3aJlad U3 Pa3IuvHbIX 00JlacTell HayKHM W peajbHOU
KU3ZHU.

DYyHKIUHN U TPaPUKHU

@OyHkusA, crnocoObl 3amanus (yHKUMU. B3aumHO oOpaTHble (YHKLHH.
Kommnosummst  pynkiuit. I'paduk  yHkmum. DnemeHTapHbIE MpeoOpa3oBaHUs
rpauKoB QyHKIIH.

OO6unactp ompenenaeHuss 1 MHOKECTBO 3HaueHud ¢yHkumu. Hymu dyHkimm.
[IpomexxyTkH 3HaKOMOCTOSTHCTBA. UETHBIE M HEUETHBIE PyHKIMU. [lepuoanueckue
bynkuun. [IpoMexyTKu MOHOTOHHOCTH (PYHKIMU. MaKCUMyMbl U MUHUMYMBI
¢bynkuuu. Hanbomnpiee n HauMeHsblee 3HadeHus1 QyHKIUUA Ha TPOMEKYTKE.

Jluneiinas, kBagpaTu4Has W JIpOOHO-IMHEHHAass (YHKIUU. DJIeMEHTapHOE
MCCJIEIOBAHNUE U MTOCTPOEHUE UX IPAPUKOB.

CremnenHas (GyHKIHS ¢ HATYpaJIbHBIM U IIEJBIM Moka3aTeneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaguK KOpHA N-OM CTEMEHUM Kak (PYHKIUU OOpaTHOM
CTENIEHU C HATYpaJIbHBIM [TOKA3aTEIIEM.

[loka3zaTtenbHass U jorapupmuyeckas (QPyHKUUU, UX CBOHCTBA U TpauUKH.
Hcnonp3oBanue rpadukoB GyHKIMMA 1S pelIeHUs ypaBHEHUH.

TpuronoMmerpuyeckass OKPYKHOCTb, OINPEACICHUE TPUTOHOMETPUUYECKHUX
(GyHKUHNA YUCIOBOTO apryMeHTa.

OYHKIMOHAIBHBIE 3aBUCMMOCTH B peaJbHBIX IMpoleccax M SIBICHUSX.
['padmku peanbHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4eCKOro aHajamn3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJlaHUsl IIOCJIEAOBATEILHOCTEH. MeTox
MaTeMaTUYeCKON UHIYKIUU. MOHOTOHHBIE u OrpaHUYCHHbIE
MIOCJIEOBATENBHOCTHA. VICTOpHSA BO3HMKHOBEHHS MAaTEMaTHYECKOIO aHaIM3a Kak
aHann3a OECKOHEYHO MaJIbIX.

Apudmernueckas U reomeTpuueckas nporpeccun. beckoHeuHo yObIBaroIast
reoMerpudeckas nporpeccus. Cymma OECKOHEYHO YOBIBAIOIIEH T'€OMETPUYECKOM
MPOrpeccuu. JINHENHBIA U 3KCIOHEHIHAIBHBINA POCT. Hucno e. @opmyiia CIOKHBIX
npoueHToB. Mcnonb30BaHWE TPOTPECCHMU  [Jis  PEILICHHs pealbHbIX 3aj1ay
MIPUKJIATHOTO XapaKTepa.



HenpepbiBHbIe (YHKIIMM W WX CBoMcTBAa. TOYKM pa3pbiBa. ACHMITOTHI
rpadukoB QyHkiui. CBOHCTBAa (QYHKIMHA HENpPEpPHIBHBIX Ha OTpe3ke. Mertoj
WHTEPBAJIOB JJI PEUICHUS HEpaBeHCTB. [IpuMeHeHHe CBONCTB HENMPEPBIBHBIX
GyHKUMNA U1 pelieHus 3a/1ay.

[lepBas u BTOpast mponsBoaHbIe GyHKIHH. OnpeneneHue, rTeOMETPUIECKUN U
bu3HUecKuil CMBICT IPOU3BOIHON. YpaBHEHHUE KacaTelbHOU K rpaduKy (yHKIIHH.

[IpousBoaHbIE  ANEMEHTApHBIX  (QYHKIUH. IIpousBogHass  CymMHlI,
MPOU3BEACHUS, YACTHOTO U KOMIO3UIIUK (PYHKIIH.

MHo:xecTBa U JIOTMKA

MHoO)kecTBO, omnepanuy HaJ MHOXECTBAMU M HMX CBOWCTBA. Jluarpammsl
Oiinepa—Benna. IIpuMeHEeHHE TEOPETMKO-MHOKECTBEHHOrO — ammapara  JJis
OMMCAHUSI PEATBHBIX IPOLECCOB W SBICHUW, NMPU PELICHUM 3aJad W3 JAPYTUX
y4eOHBIX MPEIMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MaTeMaTHYECKOrO OOBEKTa, CIEICTBHE,
JI0Ka3aTeNbCTBO, PABHOCUJIBHBIE YPABHEHUS.

11 KJTACC

Yucaa v BIYMCICHUSA

Harypanbsubie u nenslie uncna. [I[puMeHeHrne MpU3HAKOB JIETMMOCTU LEIbIX
yuces, HauOosbmuid obuui genutens (nanee — HOJl) u HaumeHsbliee ooOiee
kpatHoe (nanee — HOK), ocratkoB o moyinto, anroputMa EBkianaa sl peleHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kommnekcubie uwucna. AnreOpanueckas W TpUTOHOMETpUuYeckas (opMbl
3alUCU KOMIUIEKCHOTO YHclia. ApudpMeTudeckue omnepanud ¢ KOMIUIEKCHBIMHU
yuciamu. M3o0paxeHrne KOMIUIEKCHBIX YHCEI Ha KOOPAWHATHOW IIJIOCKOCTH.
®opmyna Myaspa. KopHu n-oii cTeneHu u3 KOMIUIEKCHOro uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIsl pelieHns] PU3NYECKUX U T€OMETPUUECKUX 3a/ay.

YpaBHeHUs U HEPABEHCTBA

CucrtemMma U COBOKYNHOCTh YpPaBHEHUW U HEPABEHCTB. PaBHOCUIIbHbBIC
CUCTEMBI U CUCTEMBI-CIIEJICTBHS. PABHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUUECKMX  YpPaBHEHHH C  TMOMOIIBIO
TPUTOHOMETPHUUECKON OKPY>KHOCTH. PerieHne TpuroHoMeTpuuecKux HEPaBeHCTB.

OCHOBHBIE METOABI PEIICHUS TIOKA3aTeIbHBIX U  JIOTApU(DMHUECCKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBl PEIICHUS CHUCTEM M COBOKYIHOCTEH paIlMOHAIbHBIX,
HUPPAMOHATBHBIX, TTOKA3aTEIBHBIX U JIOTAPUPMUICCKUX YPAaBHCHUM.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C MAPAMETPAMMU.



IIpumeHeHne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PEUICHHIO
MaTeMaTUYeCKUX 3aJad M 3aJlad U3 Pa3Iu4HbIX 00JlacTell HayKHM W peajbHOU
KU3HU, UHTEPHPETALINS MOTYYEHHBIX PE3YIbTATOB.

DYyHKIUN U TPaPUKH

['padux xommosurnuu ¢yuknuii. ['eomerpudeckue o0pa3bl ypaBHEHUU W
HEPABEHCTB Ha KOOPAUHATHOM MJIOCKOCTH.

Tpuronomerpuyeckue GyHKIIMHN, UX CBOUCTBA U TpadUKH.

['papuueckre mMeTonbl pElIeHHUs YpaBHEHH W HepaBeHCTB. ['paduueckue
METO/IbI PEILICHHUS 3a]1a4 C TapaMeTPaMH.

Hcnonb3oBanue rpadukoB (QyHKIMI A7 HCCIEIOBAaHUS MPOILIECCOB H
3aBUCUMOCTEM, KOTOpbIE BO3HUKAIOT NPHU PEIICHUM 3aJad U3 JPYruX y4eOHBIX
MPEIMETOB U PEAIBHOM KU3HU.

Hauana MaTeMaTH4ecKOro aHajan3a

[IpumeneHnue Mpou3BOAHON K MCCIENOBAHUIO (DYHKIIMM HA MOHOTOHHOCTH M
skcTpeMyMmbl.  HaxoxzaeHue  HauOONbIIEr0 W HAUMMEHBIIET0  3HAYECHHI
HENPEePbIBHON (YHKLMU HA OTPE3KE.

[IpuMeHeHne NOPOU3BOJHOM [JI1 HAXOXKICHUS HAWIY4YLIEro pEHIeHUs B
MPUKIIAIHBIX 3a/ladax, sl OMpENENIeHHs] CKOPOCTM W YCKOpPEHHs Ipoliecca,
3aIaHHOTO (hOPMYJION UJTH TPAPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBO0Opa3HbIX. I[lepBooOpaszHbie
aneMeHTapHbIX QyHkImi. [IpaBuiia HaX0XeHUS TEPBOOOPA3HBIX.

WNnTerpain. ['eomeTprueckui CMBICJI WHTErpala. Brruuciienue
onpenenéHHoro uHTerpana o gopmyne Hetorona-JleliOnuiia.

[IpumeHeHue uHTErpana A HAXOXACHUS IUIONIaJAeH IJIOCKUX (QUryp u
00BEMOB TEOMETPUIECKUX TEII.

[Ipumepnr pemenuii auddepeHIaTbHbIX YpaBHEHUN. MartemaTtnueckoe
MOJICIMPOBAHUE pEAJbHBIX MPOLECCOB C TMOMOUIbI0 AU depeHIInaIbHbIX
YPaBHEHUM.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMS YYEBHOI'O KYPCA
«™AJITEBPA "N HAYAJJA MATEMATHYECKOI'O AHAJIU3A»
(YIJIYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3UIIMKM O0YYaIOIIEeTOoCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  4J€HA  POCCUHCKOrO  OOIIeCTBa,  MNPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaxX (PYHKIIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBICHHI,
IpoLenyp TpakIaHCKOro oOmiecTBa (BBIOOPHI, OMNPOCHl M JIPYroe), yMeHHe
B3aMMOJICHCTBOBAaTh C COIMAJIBLHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKIUSIMHA 1 HA3HAYCHUEM;

2) NaTPUOTHUYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW UACHTUYHOCTH, YBAKEHHUS K
MPOILJIOMY M HACTOSIIIIEMY POCCHICKOW MaTeMaTHKH, [IEHHOCTHOE OTHOIICHHE K
JOCTHKEHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
UCIIOJIb30BAaHUE JTHX JOCTIDKCHHMA B JPYyTrUX HayKaxX, TEXHOJOTUSX, cdepax
SKOHOMHUKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHHE JYXOBHBIX IIEHHOCTEH POCCHUICKOTO Haponaa, chopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUSA, 3TUYECKOTO MOBEJCHHUS, CBA3AHHOIO C MPAKTUYECKUM
MIPUMEHEHUEM JOCTH)KECHUNM HAyKH U JEATEIbHOCTBIO YUYEHOr0, OCO3HAHUE
JUYHOTO BKJIaJa B TOCTPOCHHUE YCTOMUHUBOTO OYIYIIETO;

4) 3¢cTEeTH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKIIOYAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/lay, PEIICHUN, PACCYKIECHUN, BOCIPUUMYHBOCTD
K MaTEMaTUYECKUM acCleKTaM Pa3JIMuHbIX BUJOB UCKYCCTBA;

5) pu3uYecKOro BOCIUTAHUSA:

chOpMHPOBAHHOCTh yMEHHUS TPHUMEHSATh MaTEeMaTU4YeCKUe 3HaHUS B
MHTEpecax 3I0pOBOro U 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTaHHE, COATIAHCUPOBAHHBIN PEXUM 3aHATUN U
OTIIbIXa, PETyJspHas (u3ndecKasi aKTUBHOCTb), (PH3NYECKOE COBEPIICHCTBOBAHKE
MIPU 3aHATUSAX CIIOPTUBHO-03OPOBUTEIBHON IESITENBHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTH TPYAOJIIO0Us, HHTEpeC K
paznmuyHbiM  chepaM  TpoPecCHOHANBLHON  NEATENTbHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeld mnpodeccur U peanu3oBbIBATH COOCTBEHHbIC KU3HEHHBIC IUIAHBI,



TOTOBHOCTh M  CIHOCOOHOCTH K  MAaTeMaTHYeCKOMy  OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha MPOTSHKEHUU BCEH KU3HM, TOTOBHOCTh K AKTHUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKHUX 33]1a4 MaTeMaTHICCKON HAIPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIMTAHMS

c(OPMHUPOBAHHOCTh  JKOJIOTUYECKOW KYJIbTYphbl, TOHUMAaHHUE BIUSHUSA
COLIMAJIbHO-DKOHOMHUYECKHUX MPOIECCOB HAa COCTOSTHUE MPUPOTHON M COIMATBHOM
CpeIlbl, 0OCO3HAHKE TJIO0ATBHOTO XapaKTepa dKOJOTHISCKUX MPOOIeM, OpUCHTAIIHS
HAa TIPUMCHEHWE MAaTeMaTWYeCKMX 3HAHWW IS pElIeHHWs] 3aaad B 00JacTH
OKpYXKalolel cpejpl, IJIAaHUPOBAaHUE TIOCTYNKOB M OIICHKA WX BO3MOKHBIX
MOCJIEJICTBUM TSI OKPYKAIOILIEH CPEeJIbl;

8) HeHHOCTH HAYYHOr0 NMO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, [MOHUMaHUE
MaTEMaTUYECKOM HayKh Kak cQepbl YelIOBEUECKOW JeATeNbHOCTH, 3TaloB ¢
pa3BUTHS M 3HAYUMOCTH JIJI1 DPA3BUTHS I[MBWIM3AIMH, OBJAJICHUE SI3BIKOM
MaTeMaTUKH ¥ MaTEeMaTUYeCKOW KYJIbTypOH Kak CpPEACTBOM TIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBISATh NPOEKTHYIO U HCCIEOBATEIbCKYIO EATEeIbHOCTD
WHIUBUYaJIbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIEC YHUBEPCAJIbHbIC Y4eOHbIe 1eiicCTBUS

ba3oBrble 1oruyeckue qefcTBuA:

BBIBISIT M XAPAKTEpU30BaTh CYIIECTBEHHBIC INPU3HAKA MATEMAaTHYECKUX
OOBEKTOB, TIOHSTHI, OTHOWIEHUH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
OIpEJIEJICHNS] IOHATUN, YCTaHABINBATh CYLIECTBEHHBIN NMPU3HAK KIacCU(pUKALIIH,
OCHOBaHUS 17151 000OIIEHHSI U CPABHEHMSI, KPUTEPUU IPOBOJAUMOIO aHAIN3a;

BOCIIpUHUMATh,  (OpPMYyJIUpOBaTb U  NPeoOpa3oBBIBATH  CYXKJICHUS:
YTBEPAMUTENbHBIE U OTPULATENbHbIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MAaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTUBOPEUHS
B (hakTax, MaHHBIX, HAOJIOJICHUSX U YTBEPXKICHUSX, Mpeajaratb KpUTEpUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U POTUBOPEUNI;

JieNaTh BBIBOJABI C MCHIOJB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUYEHUHN, YMO3AKIFOUEHUH 10 aHAJIOTHH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENbCTBA MATEMATHUECKUX YTBEPKACHUIM
(mpsiMbIE U OT MPOTHUBHOTI0), BBICTpauBaTh apryMEHTALUIO, IPUBOJIUThH IPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJACHHS U BHIBOJIbI;

BBIOMpATh CMoco0 peleHuss y4eOHOM 3ajadd (CpaBHUBATH HECKOJIBKO
BapHAHTOB  pelUIeHMs, BbIOMpaTh Haubonee MHOAXOMAMMA C  y4€ToM
CaMOCTOSITEJILHO BBIJCJIEHHBIX KPUTEPHUEB).



ba3oBrble ucciaenoBare/ibckie AeiCTBHA:

HCIIOJIb30BaTh BOIPOCHl KaK HCCIENOBATEIbCKUM HHCTPYMEHT IO3HAHMUS,
bopMyaMpoBaTh  BOMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpEYHE,  Mpodiemy,
yCTaHaBJIMBATh HCKOMOE U JaHHOE, (OPMUPOBATH THUIIOTE3Y, apryMEHTHUPOBATH
CBOIO ITO3ULIMIO0, MHEHHE;

MPOBOJUTH CAMOCTOSITENIbHO CIJIAHUPOBAHHBINA AKCIIEPUMEHT, UCCIIEIOBAHKE
M0 YCTaHOBJICHUIO OCOOEHHOCTEN MAaTeMaTH4eCKOro 00beKTa, SIBJICHHUs, MpOoLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy OOBEKTaMU, SBJICHUSIMU, MPOIECCAMU;

CaMOCTOATETHLHO (POPMYIHPOBATH OOOOIIEHHS] W BBIBOJBI MO pe3yJbTaTaM
MPOBEIEHHOTO  HAOIOJIEHUS, MCCIENOBAaHUSA, OLEHUBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHUI;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMPOIECCa, a TaKXKE BbBIJBUTAThH
MIPETOIO0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6oTa ¢ undpopmanmeii:

BBIBIIATH JACPUIIMTH MH(DOpPMAIIUU, TaHHBIX, HEOOXOAMMBIX JIJIT OTBETa Ha
BOIIPOC U JJI PELICHUs 3a]1a4u;

BBIOMpPATh MH()OPMAIUIO U3 UCTOYHUKOB PA3THYHBIX TUIIOB, aHAIM3UPOBATH,
CUCTEMATU3UPOBAaTh U HMHTEPIPETUPOBATH WHGOPMAIMIO PA3IMYHBIX BHUIOB H
dbopm npeacTaBIeHuUS,

CTPYKTYpHUpOBaTh MH(OpMaIMIO, MPEACTABIATh €€ B pa3IUYHbIX (PopMmax,
WJUTIOCTPUPOBATH TpadhUUIECKH;

OILICHUBATh HaAEKHOCTh uHpopMaIuu 1o CaMOCTOSITEJIbHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHuUKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIe 1elicTBUS

OoO1enne:

BOCIIPUHUMATH U (POPMYIIMPOBATH CYKJICHUSI B COOTBETCTBUU C YCIOBUSIMU U
HeJIsIMH OOIICHUS, SCHO, TOYHO, I'PAMOTHO BBIpAa)KaTh CBOIO TOYKY 3PCHUS B
YCTHBIX M THCbMEHHBIX TEKCTaX, JlaBaTh IMOSCHEHHS IO XOJay pelIeHUs 3ajlayH,
KOMMEHTHUPOBATH MMOJYyUYCHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXXIICHHUS 3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYX)IAaeMOUW TEMBI,
npoOJIeMBl, peIIaeMoi 3ajadd, BBICKA3bIBaTh HJCH, HAICICHHBIC HAa ITOHUCK
pEIIeHUs, COIMOCTaBIATh CBOU CYXJACHHUS C CYXKIACHUSMH JPYTHMX YYaCTHHUKOB
JManora, oOHapyKUBaTh Pa3jMyue U CXOJICTBO MO3UIIUM, B KOPPEKTHOUN (opme
(bopMyIIHpOBaTH pa3HOTIIACHS], CBOM BO3PAKEHUS;

MPEJICTABIISATh PE3YJIbTAThl PELICHUS 3a/1auM, SKCIIEPUMEHTA, UCCIEIOBAHUA,
IPOEKTa, CAaMOCTOSITEILHO BBIOMpaTh (OpMaT BBICTYIUICHHS C YYETOM 3ajad
MPEe3CHTAIMU U OCOOCHHOCTEH ay IUTOPHHU.



PeryasiTuBHbIe YHUBepCAJbHbIE yUeOHbIE 1eiiCTBUSA

Camoopranusanus:

COCTAaBJIATH IIJIaH, AJITOPUTM PEIIEHUS 3a/1auH, BBIOMpaTh CIIOCOO PEIICHUS C
Y4ETOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEM, apryMEHTUPOBATh
Y KOPPEKTUPOBATh BApUAHTHI PEIIEHUH ¢ Y4€TOM HOBOU MH(OpMAaIuu.

CaMOKOHTPOJIb, SMOIMOHAJIbHBIH HHTEJJIEKT:

BJIAJE€Th HABBIKAMM  IIO3HABATEJIbHON  peduieKCMM Kak  OCO3HaHMS
COBEPILIAEMBIX JE€UCTBHI M MBICIUTEIbHBIX MPOLECCOB, UX PE3YIbTATOB, BIAJETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIA Mpolecca W pe3yibTara pelieHHs
MaTeMaTU4eCKOW 3a/1a4H;

NPEeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPHU PEUICHUU 3a]1auH,
BHOCUTbH KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB, JAHHBIX,
HAWJICHHBIX OMUOOK, BHISIBICHHBIX TPYIHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSIM, OOBSCHATD IPUINHBI
JOCTHXKEHUSI WIIM HEJIOCTH)KEHUS PEe3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OLIMOKY,
JIaBaTh OLIEHKY NPHOOPETEHHOMY OIBITY.

CoBMmecTHAS 1eATEJBHOCTD:

MMOHUMATh M HMCHOJIb30BaTh MPEUMYILIECTBA KOMAaHIHOW U WHIWBHAYaJbHOU
paboThl mNpu pelleHuH Y4eOHbIX 3a7ad, NPUHUMATh 1eJb COBMECTHOM
NEeATENbHOCTH, IJIAaHUPOBATH OPraHU3alMI0 COBMECTHOM palOoThl, pacnpeneisaTh
BUJIbI paboOT, JIOTOBApWBATHCS, OOCYXAAaTh MPOIECC W Pe3yJabTaT padoTHI,
0000111aTh MHEHUS HECKOJIbKHUX JIIOJIEH;

y4acTBOBaTh B TPyHHOBBIX (opMax paboThl (00CykaAeHMsS, OOMEH MHEHUH,
«MO3rOBbIE€ IITYpPMbl» W HWHBIE), BBINOJHATH CBOIO 4YacTb padOTBl H
KOOPAWUHUPOBATh CBOU JACHCTBHS C JPYTMMHM YJE€HAMH KOMAaHJbl, OLEHUBATh
KaueCcTBO CBOEro BKJaJa B OOLIMN MPOAYKT MO KpUTEPHUSIM, CHOPMYIUPOBAHHBIM
YYaCTHUKaMU B3aUMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATbBI

K xoniy ob0yuyenuss B 10 kjacce oOydYarouiuiicss MOJIYYUT CIEAYIOIIHE
MpeIMETHBIE PE3yJIbTAThl MO OTACJIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa v Hayajia MaTeMaTHYECKOTO aHaTTu3ay:

Yucsia v BbIYUCICHNS:

CBOOOJTHO OIEPUPOBATH MOHATHSIMHU: PAIIMOHAIBHOE YHCIIO, OECKOHEUHas
nepuoguyeckas JapoOb, TMPOLEHTHI, HWPPALMOHATIBLHOE YHUCJIO, MHOXECTBa
paIMOHAIBHBIX U JIEHCTBUTEIBHBIX YUCEN, MOAYJIb ACHCTBUTEIHHOTO YHCIA,;

MPUMEHSATh JpOOM W TPOLEHTHI IS PEMICHUS NPUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,



IPUMEHSATH NPUOIMKEHHBIE BBIYMCIICHUS, ITpaBUila OKPYIJIEHUS, IPUKUIKY U
OLICHKY pe3yJbTaTa BbIUNCICHUN;

CBOOOJTHO OMNEpHUpPOBATH TMOHATHEM: CTENEHb C IEJIbIM IOKa3aTeleM,
MCII0JIB30BaTh MOAXOAAIIYI0 (POPMY 3aIIUCH JEHCTBUTEIBHBIX YHUCEN ISl PEILICHUS
MIPAKTUYECKUX 3a]a4 U [IPEACTABICHUS 1aHHBIX;

CcBOOOJIHO OIEpPUPOBATh MOHATUEM: apU(PMETUUECKUN KOPEHb HaTypalbHOMN
CTEIICHY,;

CBOOOJHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIIMOHAIbHBIM MIOKA3aTeIeM;

CBOOOJIHO ONEpPUPOBATh MOHATHSAMH: JIOTapu(PM 4YHUCIA, AECATUYHBIE HU
HaTypaJIbHbIE JIOTapU(PMBbI;

CBOOOJTHO OMNEPUPOBATH MOHATUSIMHU: CHHYC, KOCHUHYC, TAHT€HC, KOTaHT€HC
YUCJIOBOT0 apTyMEHTA;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC U apKTAHT€HC YMCIOBOIO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJHO OIEpPUPOBATH MOHATHSMHU: TOXJIECTBO, YPABHEHUE, HEPABEHCTBO,
PaBHOCWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIIEACTBUS, PABHOCUIIBHBIE HEPABEHCTBA;

OPUMEHATh PA3JIUYHbIE METOJbl PEIIEHUS PpPalUOHAIBHBIX M JIPOOHO-
palMOHAJbHBIX YPaBHEHHM, IPUMEHSITh METOJ HWHTEPBAIOB JUIA PEIICHUS
HEPABEHCTB;

CBOOOIHO OMNEpPUpPOBaATh MOHATHUSMHU: MHOTOWIEH OT OJHON NEepeMEHHOH,
MHOTOUWIEH C LEIbIMU KOI(PPUIMEHTaAMHU, KOPHU MHOIOWIEHA, MPUMEHSIThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKoM, TeopeMy besy u teopemy Buera
JUISL PELIeHUs 3a/1a4;

CcBOOOJIHO ONEepUpOBaTh TOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONPEIEIUTENb MaTpuupl 2 X 2 KW €ro TeOMETPUYECKUH CMBICIH,
MCIIOJb30BaTh CBOWCTBA ONPENENUTENs 2 X 2 I BBIYKCICHHS €r0 3HAYECHUS,
IIPUMEHSTh ONPENEIUTENN Il PEUIEHUS CHUCTEMBl JIMHEMHBIX YPaBHEHUH,
MOJIEJIMPOBAaTh PEaJbHbIE CUTyallu! C MOMOUIbIO CUCTEMBI JIMHEWHBIX YPABHEHUH,
HCCJIEIOBATh ITOCTPOEHHBIE MOJENM C IIOMOIIBIO MATpPHUIl U OIpEACIINTENEH,
MHTEPIIPETUPOBATD MMOJTYyUYECHHBIN pE3yJIbTaT;

UCIIOJI30BaTh CBOMCTBA JEHCTBUA C KOPHAMHM JUIsl [peoOpa3oBaHUs
BBIPAKCHU;

BBITNOJIHATH Pe0o0pa30BaHMsI UUCIOBBIX BBIPAKEHUH, COAECPKAILUX CTEIIEHU C
palMOHAJIBbHBIM [TOKA3aTEIIEM;

UCIIOJIb30BaTh CBOICTBa Jgorapu(pmMoB TS npeoOpa3oBaHus
Jorapu(p)MUUYECKUX BBIPAKEHUH;



CcBOOO/IHO ONEpUPOBATH MOHATUSMHU: HPPALMOHANIbHBIE, TOKa3aTelIbHbIE U
jorapuMUYECKUE YPaBHEHUS, HAXOJIUTh UX PEIICHUS C IOMOIIbI0 PABHOCUIBHBIX
NEePEX0J0B WM OCYIIECTBIISIS TPOBEPKY KOPHEH;

IPUMEHATH OCHOBHBIE TPUTOHOMETpUYECKUE (POPMYIIBI sl peoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKECHUI;

CBOOOJTHO OMEPUPOBATH TMOHSATHUEM: TPUTOHOMETPUUYECKOE ypaBHEHHE,
OPUMEHATh  HEoOXoAuMmble (GOpPMYIBl Ui  PEIIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPaBHEHHUI;

MOJICJIMPOBaTh pealibHble CHUTyallud Ha S3bIKE aireOpbl, COCTaBIATh
BBIDAKEHUSI, YpPAaBHEHMs, HEpPaBEHCTBA IO YCIOBUIO 3a/layd, WUCCIEAO0BAThH
MOCTPOEHHBIE MOJIENIH C UCIIOIB30BAHUEM alllapaTa aireopsbl.

DOyHkuMU ¥ rpagukm:

cBOOO/IHO ONEPUPOBATh MOHATUAMU: (PYHKLIHS, CIIOCOOBI 3a1aHusl (QYyHKIUH,
B3aMMHO OOpaTHble (YHKIMM, KOMMO3WUIUS (QyHKIMH, Trpaduk GyHKIUH,
BBITNIOJIHATD 3JIEMEHTapHbIE TPeoOpa3zoBaHus rpa@uKoB QyHKIIHIA;

CBOOOJHO OIEPUPOBATH MOHATHUSIMH: OOJACTh OMNPEAEICHUS U MHOXKECTBO
3HaYeHUH PyHKUIUHU, HYJIH QYHKIIUU, TPOMEXYTKHA 3HAKOIIOCTOSHCTBA;

CBOOOJHO OIMEpUpOBaTh TMOHATUSMU: UYETHBIE U HEUETHbIE (DYHKIIUH,
nepuoanyeckrie QyHKIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMBI U
MUHUMYMBI (YHKIMM, HAuOOIblIee W HauMEHbIee 3HAa4eHWe (QYHKIHH Ha
POMEXKYTKE;

CBOOOJTHO OTNEPUPOBATH MOHATUSAMH: CTeNeHHAs! (YHKIMS C HATYpaJIbHBIM U
[ENBIM TIOKa3aTeneM, rpa@uk CTEeNeHHOW (QYHKIHMH C HATypalbHBIM M IIENIBIM
NoKasareyieM, rpauk KOpHsS N-OM CTENEeHHM Kak (yHKUUU OOpATHOW CTENEHH C
HaTypaJIbHbIM IOKa3aTeleM;

ONEepUpOBaTh TOHATUSAMHU: JUHEWHAs, KBaJApaTUyHas U JPOOHO-TMHEHHas
(GYHKIMH, BBITIOTHATH JIEMEHTAPHOE UCCIIEIOBAaHUE U TOCTPOCHHE UX TPA(HKOB;

CcBOOOIHO OMEpUPOBATh MOHATUAMH: TOKA3aTeNbHAS W JIOTaprU(pMUUEcKas
GyHKIUMA, WX CBOWCTBA W TpaduKH, HCIONH30BATh UX TpaduKu Uil pemieHus
YPaBHCHUI;

CBOOOIHO ONEpUPOBAaTh TIOHATUSMHU: TPUTOHOMETPUYECKAs] OKPYXKHOCTH,
oTpeieTIeHNe TPUTOHOMETPHUUECKUX (PYHKIIMI YUCIOBOTO apTryMEHTa;

UCIONb30BaTh TIpaduku (GyHKIUN [UId  HCCIEAOBaHUS TPOLIECCOB U
3aBUCUMOCTEN MpPH PEIIeHUH 3a]a4 U3 APYTHX YUYEOHBIX MPEAMETOB U peaIbHOU
’KU3HU, BBIpAKaTh (OPMYJIaMU 3aBUCUMOCTH MEXIY BEIMUNHAMU;

Hauaja maTeMaTH4eCcKOro aHAJIM3a:

cBOOO/IHO OMNEpUPOBATh MOHATUSAMU: apudMeTHdeckass U TreoMeTpuuecKas
nporpeccusi, 06CKOHEYHO yObIBAIOIIAsi T€OMETPUUECKAs POTPECCHsl, JIMHEUHBIN U



HKCIIOHEHITUATIBHBIA POCT, (OpMyJIa CIIOKHBIX MPOLIEHTOB, UMETh MPECTABICHHE
O KOHCTAHTE;

MCTOJI30BaTh MPOTPECCUM I PEIICHUS] PEalbHBbIX 3a/ad MPUKIATHOTO
XapaxkTepa;

CBOOOJTHO OTIEPUPOBATH MOHATHIMU: TTOCIIEIOBATEIHLHOCTb, CIIOCOOBI 3a/IaHUS
MOCJIEI0BATENBHOCTEN, MOHOTOHHBIE M OTIPAaHMYEHHBIE IOCIEA0BATEIBHOCTH,
MMOHUMAaTh OCHOBBI 3apOXKJECHUS MAaTeMaTUYECKOr0 aHaJIu3a Kak aHalln3a
OCCKOHEYHO MAJIBIX;

CBOOOJTHO OMEpPUPOBATH TMOHATHUSAMH: HENPEPHIBHbIE (DYHKIIUH, TOYKU
paspbiBa rpaduka GyHKIIUH, aCHMITOTHI Tpaduka GyHKIINY;

CBOOOJIHO OIEPUPOBATh MOHATHEM: (PYHKIMS, HEIMpepbIBHAsT Ha OTpPE3KeE,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (PYHKIUM JIJIsi pelIeHus 3a/1ay;

CBOOOJTHO OIEpPUPOBATH TMOHATUSAMH: TIepBasi W BTOpas MPOU3BOIHBIC
byHKIMYU, KacaTtenbHas K rpaduky GyHKIUY;

BBIYUCIISATh MIPOU3BOJIHBIE CYMMBI, MPOU3BEJEHHUS, YACTHOIO U KOMITO3UIUU
JIBYX (DYHKIIMH, 3HaTh NPOU3BOAHBIC JIEMEHTAPHBIX (DYHKIUH;

UCIIOJIb30BaTh TEOMETPUUECKUN U (U3UYECKUN CMBICT MPOU3BOTHOM IS
peuieHus 3aaad.

MHo:xecTBa U JIOTHKA:

CBOOOJIHO  ONEpUpPOBATh  TMOHSATUAMH: MHOXKECTBO, OINEpallMu  HaJ
MHOECTBaMU;

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar AJis ONUCAHUS PEaTbHbIX
MIPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a]1a4 U3 JIPYTUX YUEOHBIX MPEAMETOB;

CBOOOJIHO OINEpPUPOBATH MOHATUSIMU: OINpEJEIeHUE, TEOpeMa, ypaBHEHME-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTA, I0KA3aTEIbCTBO, PABHOCUIILHBIC
YPaBHEHHS U HEPABEHCTBA.

K konmy obOyuenuss B 11 kJjacce o0Oy4aromMiiCs MOJYYUT CIIEIYIOIINE
MpeAMETHbBIE PE3yIbTaThl MO OTJAEIBHBIM TeMaM padodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Havajia MaTEMaTUYECKOTO aHATN3ay:

Yucaa 1 BBIYUCTCHUSA:

CBOOOJIHO OMEPUPOBATh TMOHATUSMH: HATypajdbHOE U IEJ0€ YHCIO,
MHOECTBA HATypaJbHBIX M IEIbIX YHCEN, UCIOJIb30BATh MPU3HAKU JACITUMOCTH
uensix yucen, HOJl 1 HOK HaTypanbHbIX uncen AJid peuleHus 3a/1a4d, IPUMEHATh
anroput™ EBknuaa;

CBOOOJIHO OMNEPUPOBATh IMOHATHEM OCTaTKa [0 MOJIYJIIO, 3alKChIBaTh
HaTypaJIbHBIC YKCJIAa B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUMCIICHUS;

CBOOOJTHO OMEpUPOBATh MOHATHUSMU: KOMILJIEKCHOE YHCIO M MHOXXECTBO
KOMIUJIEKCHBIX YHUCEN, MPEACTABISTh KOMIUIEKCHBIE YHUCIIA B anreOpandyeckoil u



TPUTOHOMETPUUYECKOH (hopMe, BBIMOIHATH apu(PMETHUECKHE ONEpaluu ¢ HUIMH U
n300paxkaTb Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJHO OMNEPUPOBATh MOHATHUSIMH: HUPPALMOHAIBHBIE, MOKa3aTelIbHbIE H
Jorapu(MUUECKUE HEpPaBEHCTBA, HAXOAWTh MX pEHIEHHs C IOMOIIbIO
PAaBHOCHUJIBHBIX IIEPEXOJI0B;

OCYUIECTBJISATH OTOOpP KOpPHEM MpH pElIeHUUd TPUTOHOMETPUUYECKOIO
YPaBHEHUS;

CBOOOIHO OINEpPUPOBATh IMOHITHEM TPUTOHOMETPHUUECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAMMbIE  (OpMYJbl Ui  PELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: CUCTEMA U COBOKYITHOCTh YPAaBHEHHH U
HEPABEHCTB, PABHOCHWJIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUSA, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, UPPALMOHAIBHBIX, [IOKA3aTEIIbHBIX U
Jorapu(pMUYECKUX YPaBHEHUM U HEPABEHCTB;

pemarh palOHAJIbHEIE, UppalOHAIIbHEIE, II0Ka3aTelbHbIE,
gorapuMHUYECKUe U TPUTOHOMETPUYECKHME YpaBHEHHs] W  HEpPaBEHCTBA,
CoJIeprKallle MOYJIM U IIapaMeTPBhl;

MPUMEHSATH rpaduyecKre METO/bl IJIsl PEleHUs] YPAaBHEHUN U HEPABEHCTB, a
TaKXXe 3a71a4 ¢ lapamMeTpaMy;

MOJICJIMPOBaTh peajibHble CHUTyallud Ha S3bIKE aire0pbl, COCTaBISATh
BBIPAXXCHUs, YPAaBHCHMS, HEPABEHCTBA U HX CHUCTEMBI [0 YCJIOBHUIO 3aJauyH,
UCCJIEeIOBAaTh IOCTPOEHHBIE MOJIEIM C HCIOJb30BAHUEM alrmapaTta ajureopsl,
MHTEPIIPETUPOBATD ITOJTyYECHHBIN PE3yJIbTAT.

DyHKIUHN U TPAPUKHU:

CTpOUTHh TpaUKU KOMIO3ULIMHU (PYHKIUH C IOMOIIBIO 3JIEMEHTapHOIO
MCCJIEIOBAHMS U CBOMCTB KOMIIO3UIIMU ABYX (DYHKIIMIA;

CTPOUTh TE€OMETPUYECKHE 00pa3bl ypaBHEHUHW W  HEPaBEHCTB Ha
KOOPJMHATHOU IMJIOCKOCTH;

CBOOOIHO  ONEpUpPOBaTh MOHATUAMU: TpadUKH TPUTOHOMETPUUECKUX
byHKIM;

OPUMEHATh (PYHKUMU [ MOJEIUPOBAHMS W MCCIEIOBAaHUSA pPEATbHBIX
IIPOLIECCOB.

Hayana MaTeMaTH4YeCKOro aHajmsa:

UCIIOJIb30BaTh MPOU3BOJHYIO JUISl UCCAEAOBAHUS (DYHKIIMM HA MOHOTOHHOCTb
Y DKCTPEMYMBI;

HaXOAUTh HauOoJbllee U HAaMMEHbIIIEe 3HaUYeHUS! (PYHKIIMU HETPEPHIBHOM Ha
OTpE3KE;



WCIIOJIb30BaTh MPOU3BOAHYIO JUIA HAXOXKACHUSA HAWIY4IlEro peuieHus B
IPUKIaJAHBIX, B TOM YHCIE COLUMAIbHO-DKOHOMUYECKMX, 3ajadax, il
ONPENETCHUS] CKOPOCTH U YCKOpPEHHsS Ipolecca, 3aJaHHOro (Gopmysod wWiu
rpadukom;

CBOOOIHO OMEpUPOBATh MOHATUSIMU: [E€PBOOOpa3Hasi, OIpeneaEHHbIN
UHTErpaJl, HAXOJIUTh NEPBOOOpA3HBIE HIIEMEHTApHbIX (YHKUUH M BBIYUCIATH
uHTerpan no popmyne Hetotona-Jleitonuiia;

HaXOJUTh TIOLAAHN MIIOCKUX (UTYp U OOBEMBI TEJl C TOMOLIBIO HHTETPaJIa;

MMETh IIPEACTABICHUE O MAaTEMAaTHYECKOM MOJECIMPOBAHUM Ha IpUMEpE
cocraBieHus TupdepeHIaTbHbIX YpaBHEHU;

pemaTh NPUKIAAHBIE 3a1a4d, B TOM YHCIE COLMAIbHO-DKOHOMUYECKOTO U
(U3MYECKOro XapaKkTepa, CpeACcTBAMU MaTEMaTUYECKOIO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosanuyectBo 4yacos
Ne HanMeHoBaHMe pa3/ie/ioB U TeM
. IporpaMME! Beero KonTposabHbie
padoThI
MHOKeCTBO IEHCTBUTENIBHBIX YHCEIL.
1 MHorousnensl. PanyionanbHble ypaBHEHUS U 24 |
HepaBeHCTBa. CHCTEMBI IMHEHHBIX
ypaBHEHUHI
) Oynkiun u rpaduxu. CreneHHas GyHKIUSA C 12 |
LIEJIBIM TI0Ka3aTeNIeEM
3 ApudmeTrueckuil KOpeHb N-Oi CTETECHHU. 15 1
HppanmoHnansHele ypaBHEHUS
4 [TokazarensHas ¢pynkus. [lokasarenpHbie 10 |
ypaBHEHHUS
5 Jlorapudmuueckas GyHKIUS. 18 ]
Jlorapudmuueckue ypaBHEHHS
6 TpuroHomeTpuyeCKue BEIPAXKECHUS U ” |
ypaBHEHUs
7 [TocnenoBaTeIbHOCTH U IPOTPECCUU 10 1
HenpepriBabie pynxiuu. [IpousBonnas 20 |
9 [ToBTOpeHME, 006001IIEHNE, CHCTEMAaTU3AIUS 5 5
3HaHUHN
OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 136 10




11 KITACC

KoanuyecTBO 4acoB

Ne HanMeHoBaHMe pa3/ie/ioB U TeM
/i IPOrpaMMBI Beero KonTposabHbie
padoThI
1 I/ICCJ'IC,Z[OBaHI:Ie GYHKIHI ¢ TOMOIIBIO ” 1
MIPOU3BOJHOM
2 [TepBooOpasHast u MHTETpa 12 1
3 I'paduku TPUrOHOMETPUUECKUX (PYHKITHI. 14 |
TpuronomeTpuueckue HEpaBEHCTBA
4 WppanmonansHele, moka3zaTeabHbIC U 24 1
norapudMuYecKre HEPaBeHCTBA
KommekcHbie uncna 10 1
6 HarypanbHble U 1ienbie yucia 10 1
Cuctembl palioHAIbHBIX, UPPAITHOHAIBHBIX
7 MOKAa3aTeNbHBIX U JIOrapu(PMUUYECKUX 12 1
ypaBHEHHI
8 3ajauu ¢ mapameTpamMmu 16 1
9 HOBTOPGHI/IG, 000011IeHNEe, CHCTEMATH3AIINS 16 )
3HAHUI
OBUIEE KOJIMYECTBO YACOB 110 [TPOIT'PAMME 136 10




MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBLHOM ITPOI'PAMMBbBI

10 KITACC

Kon
NpoBepPsieMOro
pe3yjabTarta

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHUsSI OCHOBHOM
00pa30BaTeJIbHON NPOrPaAMMBI CpeIHero 001ero 00pa3oBaHus

1

Yucna 1 BEIYUCIIEHUS

1.1

OnepupoBaTh MOHATHSMH: pALUOHAJIbHOE U JIEHCTBUTEIIBHOE YUCIIO,
OOBIKHOBEHHAsI U JIECSITUYHAs APOOb, IPOLIEHTHI

1.2

BreinmonaHsTh apI/I(I)MCTI/ILIeCKI/Ie oncpanun C palluOHAJIbHBIMHA u
I[GﬁCTBHTCHLHBIMH qucjiaMu

1.3

BrimonaaTe HpI/I6JII/I)KéHHBIe BBIYUCIICHUS, UCIIOJIB3Y S IIpaBUJia OKPYIJICHUS,
ACJIaTh IPUKUJKY U OLICHKY pE3yJibTaTa BBIUMCIICHU N

1.4

OnepupoBaTh MOHATHSIMH: CTENEHb C IEJIBIM IOKa3aTejeM, CTaHAapTHas
dopMma 3amucu OEHCTBUTENBHOTO 4YMCIA, KOPEHb HATypalbHON CTEIeHH,
UCIIOJIB30BaTh MOAXOAAIIYI0 (OpMY 3aluCU JIEHCTBUTENBHBIX 4YUCEN IS
pelleHns: MPaKTHUECKUX 3aa4 U MPeCTaBICHUs JaHHBIX

1.5

OnepupoBaTh MOHATUSIMU: CUHYC, KOCUHYC U TAaHT€HC POU3BOJIBHOIO yTJIa;
UCIIONB30BaTh  3allUCh  IPOU3BOJBHOTO  yIWIa  4yepe3  oOpaTHbIe
TPUTOHOMETpUYECKHE (PYHKIIUU

YpaBHEHHUsI 1 HEPABEHCTBA

2.1

OnepupoBaTh MOHATUSAMU: TOXKJIECTBO, YPaBHEHHME, HEPABEHCTBO, LENOE,
panoHaIbHOE, UppaLMOHAIILHOE yYpaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUECKOE YpaBHEHHE

2.2

BoimonHATe mpeoOpa3oBaHusi TPUTOHOMETPUYECKUX BBIPRXKEHUI M peliaTh
TPUTOHOMETPUUYECKNE YPABHEHUS

23

BreimonHaTe mpeoOpa3oBaHus LENbIX, PALMOHANBHBIX M UpPPAlMOHATIBHBIX
BBIpQXXEHUM M pelmaTh OCHOBHBIE THIBI IENbIX, pAlMOHATIBHBIX U
UpPpAlMOHATIFHBIX YPaBHEHHUI U HEPABEHCTB

24

[IpuMeHATh ypaBHEHMsST M HEpPaBEHCTBA /JIsl PEIIEHUS MaTeMaTHYeCKHUX
3ajla4y 1 3a]a4 U3 Pa3IuuHbIX 00JIaCTel HAyKU U pealbHOW )KU3HU

2.5

MopenupoBaTh peaibHbIE CHUTyalldd Ha SI3bIKE€ ainreOpbl, COCTaBIATH
BBIPAXKCHHUSI, YPAaBHEHUS, HEPABEHCTBA MO YCJIOBHUIO 3aJa4H, HUCCIIEIOBATH
MOCTPOEHHBIE MOJIENIU C UCIIOJIb30BAHUEM alapara ajireopsl

OyHKIUH U TpaPUKH

3.1

OnepupoBaTh NOHATUAMU: (PYHKIHS, COCOOBI 3aaHus (YHKIIMH, 00JIaCTh
ONpeNleIeHus] W MHOXECTBO 3HadeHUH (yHKuM, rpaduk QyHKIUY,
B3aUMHO 0OpaTHbIE PYHKIIUU




OnepupoBaTb MNOHATUAMH: YETHOCTbH W HEUYETHOCTh (PYHKIMH, HYJIU

32 GYHKIMH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA
33 Hcnonp3oBate rpaduky GyHKIMHA U peieHns ypaBHEHUN
34 Crpouth 1 yuTaTh rpaduKu TUHEHHOW (YHKUINH, KBaAPATHUHONW (YHKIUH,
CTETIeHHON (PYHKIIMU C LEJbIM MTOKa3aTeIeM
Hcnons3oBath Tpaduku (yHKUMHA AN UCCIENOBAHMS TPOILIECCOB U
3.5 3aBUCHUMOCTEH MpHU PEIICHUU 3adad W3 JPYTrUX Y4eOHBIX MPEIMETOB U
peasbHOM JKU3HHU, BBIpaxaTh (GopMyIamMH 3aBUCUMOCTH MEXK]Ty BEIINIYMHAMH
4 Hayana maremarnueckoro anaimsa
41 OnepupoBaTh MOHATUSMHU: TOCIEAOBATENIbHOCTh, apudMeTnyeckas u
' reoMeTpHuyecKas porpeccun
49 OnepupoBaTh MOHATHUSAMHU: OECKOHEYHO yOBIBaroOmasi TeoMeTpUdecKas
' nporpeccusi, CcyMMa 0€CKOHEUHO yOBbIBAaIOIIEH reOMETPUIECKOM MPOrpeccuu
4.3 3anaBaTh MOCIEI0BATEIBHOCTH PA3TUYHBIMU CIIOCO0AMH
44 Hcnonp30BaTh  CBOMCTBA MOCJIENOBATENBHOCTEM W MPOIPECCUM UL
' pELICHUs peaIbHBIX 3a7a4 MPUKIAJHOTO XapaKkTepa
5 MHoxecTBa U JIOTHUKa
5.1 OnepupoBaTh NOHATUSAMHU: MHOXECTBO, OTIEpAI[MH HaJl MHOKECTBAMU
Hcnonp30BaTh TEOPETHUKO-MHOKECTBEHHBIM — ammapaT Jis  ONUCAHUSA
5.2 peaybHBIX MPOLIECCOB U SIBICHUM, IPU PEIICHUH 3a7a4 U3 APYrUX yueOHBIX
IIPEIMETOB
53 OnepupoBaTb  NOHATUSIMHU:  OINpEACIEHUE,  TEOpPEMa,  CIEICTBUE,
JI0Ka3aTeNIbCTBO
11 KJIACC
Kox .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOIA
NpoBePsIEeMOro .
00pa30oBaTeJIbHON MPOrPaMMBbI CpelHero 001ero o0pa3oBaHus
pe3yJabrara
1 Uucna u BEIYUCIEHUS
OnepupoBaTh MNOHATHSIMM: HaTypalbHOE, LEJI0€ YHUCIO; HCIOIb30BaTh
1.1 IpU3HAKU JEITUMOCTH LENbIX YHUCEJ, Pa3JIoKeHHWE 4HCcia Ha IPOCThbIE
MHO’KUTENH JUIsl peIIeHUs 3a1a4
1.2 OniepupoBaTh NOHATHEM: CTENIEHb C PAIIMOHATILHBIM OKa3aTeleM
13 OnepupoBaTh MOHATUSAMHU: JIOTapu(dM UYKCIa, AECATUYHBIC W HATypallbHbIE
' sorapumMbl
2 VYpaBHEHUs 1 HEPaBEHCTBA
71 [IpumeHaTh CBOMCTBA CTENEHU [UIsl TPeoOpa3oBaHUS  BBIPAKEHUH,

ONCpHUPOBATE TOHATHUAMU: TIOKA3aTCJIIBHOC YPABHCHUC HW HCPABCHCTBO,




peiiaTb OCHOBHBIC THIIbI ITIOKAa3aTCIbHBIX ypaBHeHHﬁ 1 HCPABCHCTB

2.2

BoinonHsATe 1mpeoOpa3oBaHus BBIPAKEHUHM, COJAEp)KAIMX Jorapudmsl;
OTIEpPHPOBATH TMOHATUSAMH: JIOTAPUPMHUECKOE YpPAaBHEHHE W HEPABEHCTBO;
pemaTb OCHOBHBIE TUIIBI IOTapU(PMHUUECKUX YPaBHEHUI U HEPABEHCTB

23

Haxomuts pemenus npocTeUnX TPUrOHOMETPUYECKUX HEPABEHCTB

24

OHepI/IpOBaTB MOHATUSIMH: CHCTEMa JUHEHHBIX ypaBHeHI/Iﬁ u e€ PCLICHUC,
HCIIOJIB30BATh CUCTEMY JIMHEMHBIX ypaBHeHI/Iﬁ AJIg pCIICHUA NPAKTUYICCKUX
3aaad

2.5

Haxoauts penieHust mpoCTEHIINX CUCTEM M COBOKYITHOCTEH palMOHaIbHBIX
ypaBHEHUI U HEPABEHCTB

2.6

MopenupoBaTh peaibHbIC CUTyalldd Ha S3BIKE alreOphl, COCTaBISATH
BBIPAXCHHUsI, YPABHEHMS, HEPABEHCTBA U CUCTEMBI 110 YCJIOBHUIO 3aJauH,
HCCJIEIOBATh MOCTPOSHHBIE MOJIENIN C UCTOIb30BAaHUEM arlapara ajareopbl

@yHKIMU U TpaduKu

3.1

OnepupoBaTh MOHATUSMH: TepHOAMYECKass (DYHKIUSA, MPOMEXKYTKH
MOHOTOHHOCTH (DYHKLHMH, TOYKH JKCTpeMyMa (YHKIMH, HauOoJsblIee H
HaMMEHbIIIee 3HAYCHUS (YHKIMHA HA TPOMEXKYTKE; MCIOIb30BATh UX IS
uccnenoBanus (yHKIMH, 331aHHON TpapuKOM

3.2

OnepupoBaTh HOHATHAMM: TPapUKH MOKa3aTEIbHOM, JOrapuPpMHUUECKON U
TPUTOHOMETPUYECKHX (DyHKIMI; u300pakaTb HUX Ha KOOPIMHATHOM
IUIOCKOCTH U UCIIOJIb30BAaTh AJIs PELEHUS YPaBHEHUM U HEPABEHCTB

33

N300paxath HA KOOPIMHATHON TIOCKOCTH TpadUKU JIMHEHHBIX YpaBHEHHIMA
U UCTIOB30BaTh UX JAJISl PELICHUS] CHCTEMbI TUHEHHBIX YpaBHEHHIA

34

UcnonwszoBath Tpaduku (QyHKUMNA A7 UCCIENOBAHMS TPOLIECCOB U
3aBHCUMOCTEH U3 IPYTUX yUeOHBIX TUCIUIUINH

Hagana maTemaTtnueckoro aHaamsa

4.1

OnepupoBaTh MOHSATUSMU: HEMPEpbIBHAS (PYHKIIHS, TPOU3BOIHAS (HYHKIUH;
UCIIONb30BaTh T€OMETPUYCCKHA M (DPU3MUECKUN CMBICT TPOU3BOAHOW IS
pelLIeHus 3a1a4

4.2

Haxoautb IMPOU3BOAHLIC SJICMCHTApPHBIX CPYHKHHﬁ, BBIYUCIATH
MMPOU3BOAHBIC CYMMEBI, IIPOU3BCACHUSA, YaCTHOT'O (I)yHKI_[I/Iﬁ

4.3

Hcnonb3oBaTh  MPOU3BOAHYIO Ui MCCIeNOBaHUS  (pyHKIMM  Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI, NPUMEHATh PE3YyJbTAaThl HCCIEAOBAHUS K
HOCTPOEHUIO I'pauKOB

4.4

Hcmons30BaTh MMPOU3BOAHYIO JJII HAXOXACHHA HAWITYy4dIICro PCHICHHUSA B
IMPUKIaJHBIX, B TOM YHCJIC COONUAJIBHO-OKOHOMHUYCCKUX, 3aJavdax

4.5

OnepupoBaTh MNOHATHSAMH: IE€pBOOOpa3sHass M HHTErpai; IOHUMATh
reOMEeTPUUYECKUN U PU3NYECKUI CMBICI UHTErpaia

4.6

HaxoauTte nmepBooOpasHbie 37IeMEHTAPHBIX (QYHKIHUN, BRIYUCIATh UHTETPA
no ¢popmyne Hetorona — JleiiGHnma




Pemrats IMPUKIAJHBIC 3aga4d, B TOM YHUCJIC COLMATIbHO-3KOHOMUYCCKOIo U

4.7
(GU3UIECKOro XapakTepa, CpeICTBAMH MAaTEMAaTHIECKOTO aHAIIN32a

ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KIIACC
IIpoBepsieMblii 3JIEMEHT COEePKAHUSA
Kon
1 Uucna v BBIYUCICHUS
Panmonaneupie  uyucna. OOBIKHOBEHHbIE M JI€CATUYHbIE JApOOU, MPOLEHTHI,
11 OEeCKOHEYHBIC TIEpUOUYECKUEe Npodu. ApudMeTHIecKre onepaluu ¢ paruoHaTbHBIMU
’ YUCJIaMH, TIPe0OPa30BaHUs YUCIOBBIX BeIpakeHUH. [[pumenenue npobeii u IpOIEHTOB
JUISl peLIEHUs TPUKJIAIHBIX 33/1a4 U3 Pa3IudHbIX OTPACIIE 3HAHUN U PEAIbHOW KU3HU
JelicTBuTenpHbIC Yncia. PalinonaabHbie M HppaliioHaIbHbIC Yuciaa. ApupMeTHIECKUE
1.2 omepanuu C ACHCTBUTEIBHBIMH 4YHCIaMH. [IpuOmmk€HHbIC BBIYHCICHHS, TpPaBUIIA
OKPYTJICHUS, IPUKHUIKA U OIICHKA PE3yJIbTaTa BEIYNCICHUIN
Crenens ¢ nenpM nokasareneM. CtangapTHas Gopma 3ammucu I1eHCTBUTEIBHOTO YUCTIA.
1.3 Hcnonp3oBanne noaxosmield (opMbl 3aITUCH JICHCTBUTEIBHBIX YHCEI IS PEIICHUS
MPaKTUYECKHX 3a/1a4 U MPEJICTABIICHUS TAHHBIX
14 Apudmernueckuil KOpeHb HATypalbHOH cTerneHu. JleWcTBUS ¢ apuPMETHIECKUMU
' KOPHSIMU HAaTypaJIbHOM CTENEHU
L5 CuHyC, KOCHMHYC M TaHI€HC 4YHCJIOBOIO apryMeHTa. ApKCUHYC, apKKOCHHYC,
aApPKTaHT'€HC YHUCIIOBOTO apryMeHTa
2 YpaBHEHUS U HEPABEHCTBA
2.1 ToxnaecTBa U TOXKAECTBEHHbIE Pe0Opa30BaHUs
29 [IpeoOpa3oBaHre TPUTOHOMETPHUECKUX BhIpakeHHd. OCHOBHBIC TPUTOHOMETPHUYECKUE
' hopmyJIbI
)3 VYpaBHeHue, KOpeHb YypaBHeHUs. HepaBeHCTBO, pellleHHEe HepaBeHCTBA. Mertoj
WHTEPBAJIOB
2.4 | Pemenue nenbix u JpoOHO-PALMOHAIBHBIX YPAaBHEHUH U HEPABEHCTB
2.5 Pemrenre nppanioHanbHBIX YPaBHEHNN U HEPABEHCTB
2.6 | Pemenune TpUroHOMETPUUECKUX YpaBHEHUI
57 [IpuMeHeHne ypaBHEHUN U HEPABEHCTB K PEILICHUIO MaTEMAaTUYECKUX 3a]1a4 U 3a7a4 U3
' pa3IMYHBIX 00JacTel HAYKU U PEabHOMN KU3HH
3 OyHKIMH U TpaduKu
31 Oynkuus, crnocoObl 3amanus (QyHkuuu. ['padux ¢ynkiuu. Bs3aumHo oOpaTHbIe
' byHKIIH
39 OOnacte ompeneneHuss W MHOXKECTBO 3HaueHWH ¢yHkumu. Hymm  QyHKIum.

[IpoMexyTKH 3HAKOMOCTOSIHCTBA. YETHBIE N HEUETHBIE (PyHKINU




313 CrenenHas ¢GyHKIUS ¢ HaTypaJbHBIM U IIEJIBIM TTOKazaTeneM. E€ cBolicTBa u rpaduxk.
' CaoiicTBa 1 rpad)MK KOPHSI 71-0 CTETICHU
34 TpuroHomeTpudeckasi OKpPY)KHOCTBb, OIPEICICHHE TPUTOHOMETPHUSCKHUX (YHKITUI
' YHCIIOBOTO apryMeHTa
4 Hauana matremaTndeckoro aHanmsa
41 [TocnenoBarenbHOCTH, CMOCOOBI  3alaHusl MoOCHeAOoBaTeNbHOCTEH. MOHOTOHHBIE
’ [IOCJIEI0BATEIbHOCTH
Apudmernueckas U TeoMeTpuueckas mporpeccuu. beckoHeuHo yObIBaromias
45 | TeOMeTpHIecKas NpOrpeccHs. Cymma OeckOoHEYHO YOBIBaIOIIEH TIeOMEeTpUIEeCKOn
’ nporpeccuu. @PopMyna CI0XKHBIX MPOLEHTOB. Mcmnonap30BaHME NPOrpeccuu st
peulIeHus pealibHbIX 3a7a4 MPUKIIAJHOTO XapaKTepa
5 MHokecTBa U JIOTHKA
MHuoxecTBO, omepauuu Haja MHOXecTBamu. Jluarpammbl Diiepa — Benna.
5.1 [IpuMmeHeHne TEOPETHKO-MHOXKECTBEHHOIO ammnapara s  OINUCAHUS  peajibHbIX
MIPOIIECCOB U SIBJICHHM, PU PEIICHUH 3aa4 U3 IPYTUX YUYEOHBIX MTPEIMETOB
5.2 Ornpenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbCTBO
11 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Uucna v BBIYUCIECHUS
1.1 Harypanbnsle u nensie yncna. [Ipu3Haky qeMMOCTH HEIbIX YUCE
1.2 Crenenb ¢ pallMoOHaIbHBIM MOKa3aTeraeM. CBOMCTBA CTENIEHU
1.3 Jlorapudm yucna. JlecaTnynbie U HaTypadbHbIE JOrapru(MbI
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1 [Ipeo6pa3oBanue BbIpake€HUI, copepKaluX JOrapupmbl
2.2 [IpeoOpa3oBanue BEIpAKEHUH, COAEPIKAIINX CTEIIEHU C PaIlMOHATHHBIM MTOKa3aTeIeM
2.3 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 [Toka3arenbHble YpaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS! 1 HEPAaBEHCTBA
26 Cucrembl TUHEHHBIX ypaBHEHUH. PelieHue npukiagHbix 3a1a4 ¢ TOMOIIBI0 CUCTEMBbI
' JIMHEHHBIX YpaBHEHUH
2.7 Cuctembl 1 COBOKYITHOCTH pallUOHAIbHBIX YPaBHEHUH U HEPABEHCTB
)3 [IpumeHeHne ypaBHEHHI, CUCTEM U HEPABEHCTB K PEHICHUIO MAaTEMAaTUYECKUX 3a7a4
’ W 3371a4 U3 Pa3IMYHBIX O00MacTel HAYKH U PeabHOM KU3HU
3 OyHKIMH U TpaduKu
31 Oynkius. [lepuoanyeckne ¢ynkun. I[IpomMexyTku MOHOTOHHOCTH —(DYHKIIMH.
MakcuMymMbl ¥ MUHUMYMBI GyHKIMH. Hambomnbliee W HauMeHbIIEe 3HAYCHHE




(yHKIMU Ha IPOMEKYTKE

3.2 Tpuronomerpuieckne GyHKINHU, UX CBOMCTBA U rpaduku
33 [okazarenbHas u orapudmMuueckas GyHKIUU, X CBOHCTBA U TpaduKH
34 Hcnonb3oBanue rpadukoB GyHKUMH 1715 pellieH s ypaBHEHUH U IMHEMHBIX CHCTEM
Hcnonp3oBanue rpadukoB PyHKITUHN TSI KCCIICIOBAHUS MPOIIECCOB M 3aBUCUMOCTEH,
3.5 KOTOpblE€ BO3HMKAIOT IPU PELICHUM 3a4ad U3 JPYr'HX Y4YeOHBIX IpPEeIMETOB H
peaTbHOM KU3HU
4 Hayana maTemaruueckoro ananusa
4.1 HenpepoiBHble QyHKIMU. METOA HHTEPBAJIOB JJIs pEIICHUS] HEPABEHCTB
4.2 [IpousBonHas Gpynkuuu. ['eomerprueckuii 1 GpU3NYECKUA CMBICI TPOU3BOIHON
43 [IpousBoaHbIE 3JIeMEHTApHBIX (yHKIHH. DOpMynbl HAXOXKACHHUS TMPOU3BOTHOMN
’ CYMMBI, IPOU3BEIEHUS U YaCTHOTO (PYHKLIUH
[IpumeHeHue mpPOU3BOJHOM K HCCIEAOBAaHUIO (YHKUMH HAa MOHOTOHHOCTb U
4.4 skcTpeMyMbl. HaxoxneHne HanOosbLIEro M HaMMEHbBIIEro 3HaueHUs QyHKIUU Ha
OTpE3Ke
[IpumeHeHne MpoOM3BOJHON Ui HAXOXKAECHUS HAWIYYILIEro peleHUs] B MPUKIIAJIHbBIX
4.5 3amadax, JUIA ONpEACNCHHS CKOPOCTH TIpOIecca, 3aJaHHOTO (HOpMYJIOW WM
rpaduKoM
4.6 IlepBooOpa3nas. Tabiuma nepBooOpa3HbIX
47 WuTterpan, ero reomerpudeckuii u ¢pu3ndeckuil cMbIci. Brruncinenue uHTerpana no

¢dbopmyne Hetotona — JleliOHuma




INPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJIBLHOM
IMPOTPAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeOGOBaHUSI K MPEJIMETHBIM Pe3yJIbTATAM OCBOCHHS
NPOBEPSIEMOr0 | OCHOBHOI 00pa30BaTeJIbHOI MPOrpaMMBbl CpeAHero 001ero
TpeOoBaHus o0pa3oBaHust

Brnagenne MeronaMum J0Ka3aTeNbCTB, aJrOPUTMAMM PEIICHUS 3a]ady;
yMeHHe (OpMyJIMpPOBAaTh M ONEPUPOBATH MOHATHUAMU: OIPENIEICHUE,
aKcuoma, Teopema, CIEACTBHE, CBOWMCTBO, INPHU3HAK, JOKAa3aTEJIbCTBO,
paBHOCHIIbHBIE (POPMYJIHUPOBKH; MPUMEHSTh MX; YMEHHE (OPMYIHPOBATH
o0paTHOE€ M NPOTHUBOINOJIOKHOE YTBEPXKICHHE, NMPUBOAUTH NPUMEPHI U
KOHTPIIPUMEPBI, HCIOJIB30BaTh METOJ MAaTEMaTHYECKONM MHIYKIWH,
IIPOBOJIUTH JI0KA3aTEIbHBIE PACCYKIACHUS PU PELICHNUN 3a]a4, OLICHUBATh
1 JIOTUYECKYI0  IPaBUJIBHOCTb  PAcCYXKIACHMH; YMEHUE  OIEpUpOBATH
MOHATUSMH: MHOXECTBO, ITOJAMHOYKECTBO, ONEpalUy HAJ MHOKECTBAMU;
YMEHHE  HCIOJB30BaTh  TEOPETUKO-MHOXKECTBCHHBIM  ammapar s
OIMCaHUs PeaJbHBIX MPOLIECCOB U SBJICHUMN U IIPU PELICHUHU 3a]a4, B TOM
qyclie U3 IPYruX y4eOHbIX MPEIMETOB; YMEHHUE ONEPUPOBATh MOHATHIMMU:
rpad, cBsI3HBIN Tpad, 1epeBo, LUK, rpad Ha IUIOCKOCTH; YMEHHE 3a/1aBaTh
U OIUCHIBAThH TPadbl pa3TUYHBIMU CIIOCOOAMH; HCIIOIB30BATh Ipadbl MpH

PCUICHUHU 3a1a1

YMeHue onepupoBaTh IMOHATUSAMU: HATYPAJIBHOE YHUCIIO, LEJIOE YHUCIIO,
CTEIEHb C LIEJIBIM TOKA3aTeNIeM, KOPEHb HAaTYypaJIbHOW CTENEHU, CTENEHD C
palMOHAIBHBIM TIOKA3aTeNIeM, CTENEHb C JICUCTBUTEIBbHBIM MOKa3aTeIeM,
norapudmM YHMCIA, CHUHYC, KOCHUHYC M TAaHI€HC MPOU3BOJIBHOTO YHCIA,
OCTaTOK IO MOIYJ0, PAalMOHAIBHOE YHUCJIO, HWPPAlHUOHAIBHOE YHUCIIO,
MHOKECTBA HATypPAJIbHBIX, LENBIX, PALUOHAIBHBIX, JECHCTBUTEIBHBIX
2 YHUCEJ; YMEHHUE UCIIOIH30BaTh MPU3HAKH JACIUMOCTH, HAUMEHBIINN 001U
JENUTENIb W HaWMEHbIIee o0Ilee KpaTHOe, anropuT™M EBkimuma mnpu
pELIEHUH 3a7a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3ULIMOHHBIMU CUCTEMAMH
CUHCJICHHSI; YMEHHE BBITIOJNHATH BBIUYMCICHUE 3HAYCHUN U PeoOpa3oBaHUs
BBIPOKEHUI CO CTeneHsAMHU U JorapupmMamu, npeodpazoBaHusi IPOOHO-

palrOHAJIbHBIX BI:IpEl)KCHHfI; YMCHUC OIICpHUPOBATH IIOHATUAMU:

IIOCJICAOBATCIIbHOCTD, apI/I(i)MeTI/ILIeCKaH IIporpeccusi, IcOMCTpPpHUUCCKAA




nporpeccusi, OECKOHEYHO YOBbIBAIOIIAass I€OMETpUYECKass IPOrpeccus;
YMEHHME 3a/aBaTh IIOCIEAOBATEIBHOCTH, B TOM 4YHCJIE C IOMOILBIO
PEKYpPpPEHTHBIX (POpMyII; yMEHHUE ONEPUPOBAThH MOHATHAMU: KOMIUIEKCHOE
YHUCIIO0, CONPSOKEHHBIE KOMIUIEKCHBIE YHMCIA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO  4YHcia, (opmMa  3amucH  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TPUTOHOMETpPUYECKass U anreOpanyeckas), yMeETh
NPOU3BOUTH apu(pMETHYECKHE JEHCTBHS C KOMIUIEKCHBIMH UHCIIAMU;
MIPUBOIUTH TIPUMEPHI MCIIOJIb30BAHHS KOMIUIEKCHBIX YHCEN;, ONepUPOBAThH
NOHATHAMM:  MaTpuma 2x2  wu  3X3, ONpeaenuTeNlb  MaTpHIbI,

FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMeHne onepupoBaTh MNOHATHAMH: PalHAOHAIbHBIE, HPPALHOHAIbHBIC,
NoKa3aTesbHbIe, CTENEHHbIE, JOrapupMuUUecKre, TPUTOHOMETPUUECKUE
YpaBHEHUs M HEPaBEHCTBA, MX CHUCTEMBI, YMEHHE OIEPUPOBATH
MOHATUAMM: TOXJECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHME, ypaBHEHUE,
HEPaBEHCTBO, CHCTEMa YPAaBHEHUH M HEPABEHCTB, PAaBHOCWIBHOCTH
YpaBHEHUH, HEPABEHCTB M CHCTEM; YMEHHME penlaTb YpaBHEHHS,
HEPAaBEHCTBA M CHUCTEMBl C IOMOIIBIO pPa3JIMYHBIX IPUEMOB; pELIATh
YpPaBHEHUs, HEPAaBEHCTBA W CHCTEMBl C I1ApaMETPOM; IIPUMEHSATH
YPaBHEHHMsI, HEPABEHCTBA, MX CHUCTEMBI JUI1 PELICHUS MaTEMaTHYECKHUX

3aj71a4 M 3a]1a4 U3 Pa3UYHbIX 00JacTel HAyKU U peabHON KU3HU

YMeHue omnepupoBaTh TOHATHAMH: (YHKIHS, YETHOCTh (YHKIINH,
NEPUOJIMYHOCTh (DYHKIMM, OTPAHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
(byHKUIMHU, SKCTpeMyM (YyHKIUHM, HauOojbllee M HaMMEHBIIEE 3HAYCHUS
(GYHKIMM Ha TPOMEXYTKE, HETpepbIBHAs (YHKIIUS, aCUMOTOTHI rpaduka
¢byHKIMHU, TepBas ¥ BTOpas MPOU3BOAHAS (DYHKIMH, T€OMETPHUUECKUI U
¢u3nvecKkuii CMBICT TPOU3BOAHOHM, TEepBOOOpasHas, ONpeAeIEHHbIN
MHTErpai; yMEHHME HaXOAWThb AaCHUMITOThI Tpaduka (QyHKUUH; yYMEHHE
BBIUUCIATh  NPOM3BOJHBIE  CYMMBI, ITPOU3BEIEHHUS, YAacTHOIO U
KOMIO3ULUK (YHKIMHA, HAaXOAWUTh ypaBHEHHME KacaTelbHOM K rpaduky
(GyHKIMU; yMEHHME HAaXOOUTh MPOHM3BOJHBIC 3JEMEHTApHBIX (DYHKIIHIA;
YMEHHE HCIOJIb30BaTh IPOU3BOJIHYIO JJIsi HUCCIEIOBaHUS (QYHKIMM,
HaxXoAuTh HauOOJbIIME W HAaUMEHbIIUE 3HA4YeHUs (YHKIMHA; CTPOUTH
rpadMKd MHOTOYJICHOB C HCIIOJB30BAaHMEM amrapara MaTeMaTHYeCKOTo
aHalIu3a; MPUMEHATh MPOU3BOAHYIO U1 HAXOXKJICHHsS HAaWIy4dIlIero
pelleHrss B IPUKIAIHBIX, B TOM YHCJIE COLUAIBHO-3KOHOMUYECKUX U

(bU3HYeCKUX 3a/adax; HaXOJIUTh IUIOMAAU U 00BEMBI (PHUTYp C TOMOIIBIO




HHTCrpaaa; MNpUBOAUTL HNPHUMEPLI MATECMATHUYCCKOIO MOACITIUPOBAHUA C

NOMOIIBIO AU epeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh HOHATHAMU: Tpauk GyHKIMH, oOpaTHas QyHKIuS,
KOMIO3UIMS (QYHKIMM, nuHeWHas GyHKOUS, KBaApaTU4Has (QyHKUUSA,
panMoHanbHass (QYHKLUS, CTENeHHass (QYHKLUUSA, TPUTOHOMETpUYECKHE
¢byHKIMH, OOpaTHBIE TPUTOHOMETPHUYECKHE (YHKIWH, TOKa3aTelbHas |
norapupmuueckass (QyHKIMH; yMEHUE CTPOUTh TpapUKd H3YUEHHBIX
GyHKUMH,  BBINOJHATH  TpeoOpa3oBaHust  rpadukoB  (GYyHKUHH,
UCMOJb30BaTh TPa(UKKU U1 U3yYEHHs MPOLECCOB U 3aBUCHUMOCTEH, NpHU
pelIeHNH 33734y U3 JAPYrMX Yy4eOHBIX NpeAMETOB M 3a1ad U3 peaybHOU
KU3HH, BBIpOXKaTh (OPMYJIaMH 3aBHCHMOCTH MEXIy BEIWYHHAMU;
UCIOJIb30BaTh CBOMCTBAa W Trpaduku (QyHKIMHA Ui pelleHus ypaBHEHUH,
HEpaBEHCTB M 3aJay C IapaMeTpaMH; M300pakaTb Ha KOOPAMHATHOMN

IJIOCKOCTH MHOKECTBA PEIICHUN ypaBHEHUH, HEPABEHCTB M UX CHUCTEM

YMeHue pemarbh TEKCTOBBIE 3a7aud pPa3HBIX TUMOB (B TOM 4YHCIE Ha
MPOLICHTHI, AOJIU U YacTH, HA JBWXKEHHUE, pabOTy, CTOUMOCTh TOBApOB U
YCIIyT, HAJIOTH, 33Jja4d U3 00JIACTH YNpaBICHUS JUYHBIMH U CEMEHHBIMU
(uHAHCAMM); COCTaBIISTh BBIPAKECHUS, YPABHEHHS, HEPABEHCTBA U UX
CHUCTEMBl IO YCJIOBHIO 33Jaud, HCCIEJOBATh IOJYYEHHOE pELIEHUE U
OLICHMBATh IMPaBAOINOJ0OHOCTh pPE3YyJIbTATOB; YMEHUE MOJEIUPOBATH
peanbHBIE CHUTYyallMd Ha S3bIKE MAaTEMAaTHUKH; COCTaBISATH BBIPAKEHMUS,
ypaBHEHHUS, HEPABEHCTBA M UX CUCTEMBI 110 YCIOBUIO 3a/1a4M, UCCIIEA0BATh
MOCTPOCHHBIE ~ MOJEIM C  WCIOJB30BAaHUEM  ammapara  anreopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMeHHue onepupoBaTh MOHATHAMH: CpelHee apu(pMEeTHYECKOe, MEIHUaHa,
HauOoJbIllee U HAUMEHbBIIIEe 3HAUCHUS, pa3Max, AUCIIEPCUs, CTAaHIAPTHOE
OTKJIOHCHHE YHCIIOBOTO HAOOpa; YMEHHE H3BJICKaTh, WHTCPIPETHPOBATH
MH(POPMAILIKIO, TIPECTABICHHYIO B Ta0IMIaX, HA JAUarpammax, rpadukax,
OTPaXKAOIIYI0 CBOMCTBA PEABHBIX MPOIECCOB W SIBJICHHUIA, TIPEICTABISTH
nHpOpMaIMi0O C TOMOIIBID TabNWIl ®W JAWarpaMM; HCCIIEI0BaTh
CTaTUCTHUYCCKHUEC OAaHHBIC, B TOM 4YHUCIC C HpI/IMeHCHI/IeM rpaq)nqecxnx
METOA0B U BJICKT];)OHHI)IX Cpe)ICTB; rpa(i)nqecm/l ucciaeaoBaTb COBMECTHBIC

Ha6J'IIOI[eHI/I}I C MIOMOLIbIO JuarpaMm pacCCuBaHUA U JIMHEMHOMN perpeccuun

YMeHue onepupoBaTh IOHATUAMM: CIy4YaWHBIA OIBIT U CIy4alHOe
COOBITHE, BEPOATHOCTb CIIy4alHOTO COOBITHS; YMEHHE BBIYHUCIATH

BCPOATHOCTL C€ HCIIOJIL30BAHHCM rpa(bnqecm/lx MCTOJOB, IIPHMCHITH




(GopMyJbl CIOXKEHUS W YMHOXKEHHUS BEPOSATHOCTEH, (HOpMyJy IOJIHOM
BEpOSATHOCTH, Gopmyny bepHymnn, komOuHaTOpHBIE (QaKTHl U (GOPMYIIBI,
OLICHHMBATh BEPOSTHOCTU pealbHBIX COOBITHI; yMEHHE OIEepPUpPOBATh
MOHATHAMM:  ClIy4aiiHas BEIMYMHA, paCHpPElEIICHHE BEPOSATHOCTEH,
MaTEeMaTHUYeCKOe OXHJaHUE, IUCHEpCHUs U CTaHJApPTHOE OTKJIOHEHUE
CllyyallHOM  BEJWYMHBL, (YHKLUMU pacnpeieieHus U IJIOTHOCTH
PaBHOMEPHOI0, IIOKA3aTENbHOIO0 U HOPMAJILHOTO paclpee/iCeHuil; yMEHUE
UCIIOJIb30BaTh CBOMCTBA M3YUYEHHBIX pacHpe/eeHU Ui pelleHus 3a1ady;
3HAaKOMCTBO C MOHATHUSAMH: 3aKOH OOJIBIIMX YHCEN, METOJbl BEIOOPOUHBIX
UCCIIEIOBAaHUM; YMEHHE NPUBOIAUTH IPUMEPHI MPOSBICHUS 3aKOHA
OOoNBUIMX 4YHMCET B MPHUPOIHBIX M OOLIECTBEHHBIX SBJICHUSAX; YMEHHE
ONIEpUPOBATh MOHATHAMH: COYETAHUE, NEPECTAHOBKA, YMCIIO COYETaHUM,
YUCIO  NEPecTaHoBOK; OmHOM  HplOTOHA; yMeHHMe  NPUMEHATh
KOMOMHATOpHbIE (aKTbl U PACCYKICHUS Ul pEIleHUs 3a7ay; OLIEHUBATh
BEPOSTHOCTH PEAJbHBIX COOBITHI; COCTABISATh BEPOSITHOCTHYIO MOJENb U

HHTCPIIPECTHPOBATDH HOHy‘IGHHLIﬁ pe3yiibTat

YMeHHue omnepupoBaTb IMOHATUSAMH: TOYKA, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIUYNHA YTJa, IJIOCKUN YIroJl, IBYIPaHHbIN
yroJ, TPEXTPaHHBIM YroJj, CKPEeIUBAIOIIUECS NPAMbIE, MApaIEIbHOCTh U
NEPpNCHAUKYIISIPHOCTD TIPAMBIX U HHOCKOCTeﬁ, Yroja MExKAay IMpsIMbIMH,
Yroln MeXAy NpsAMOM M IUIOCKOCTBIO, YIOJI MEXAy IUIOCKOCTAMH,
paccTositHue OT TOYKM [0 IUIOCKOCTH, PACCTOSHUE MEXAY IPSIMBIMU,
pacCTOsTHUE MEXKy IJIOCKOCTSMH; YMEHHME HCIIOJIb30BaTh IPU PEIIECHUN
3aJjady U3yuyeHHbIE (aKThl U TEOPEMbl IUIAHUMETPUH; YMEHHME OLIEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOIIET0 MHpPa; CTPOUTh MaTeMaTHYECKue
MOJEIM C IIOMOIIBK0 TE€OMETPUYECKMX IIOHATUNA M BEIWYMH, pelaTh

CBA3aHHBIC C HUMU NPAKTUYCCKUC 3aJa4U
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YMeHue onepupoBaTh MOHATUSAMH: IUIOMAAb (GUTYpBI, 00BEM (QUTYDHI,
MHOTOTPAaHHHK, TPaBWIbHBI MHOTOTPAaHHHK, CEYEHHE MHOTOTPAaHHHKA,
Ky0, mapajienenurnes, OpuU3Ma, NHUpaMuia, (uUrypa M IOBEPXHOCTb
BpalleHus, IWIMHIAP, KOHYC, Imap, cdepa, miomanb chepsl, III0MaIb
MOBEPXHOCTH THPAaMUAbI, NPU3MBI, KOHyCa, LWIMHApA, O0BEM KyoOa,
NPSMOYTOJBHOTO TapauleienuIiea, NUPAaMHUIbI, TPHU3MBI, LWIMHIPA,
KOHyCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEUYEHHsS KOHyCa W LWIMHApA,
napajjieibHple OCH WJIM OCHOBAHHUIO, CEUEHHE IIapa, IUIOCKOCTb,

Kacaromascs C(bepm, HUIMHAPpA, KOHYCA, YMCHHE CTPOUTH CCYCHHC




MHOTOTpaHHHMKa, M300pa’kaTh MHOTOTPAHHUKH, (DUTYpPHI U TOBEPXHOCTHU
BpAILIEHUs, UX CEYEHUs, B TOM YHUCJIE C TIOMOILBIO JIEKTPOHHBIX CPEICTB;
yMEHHE MPHUMEHSTHh CBOMCTBA I€OMETPUYECKUX (UTYp, CaMOCTOSTEIHHO
(dbopMyIIUpOBaTh ONpeAeNeHUs] U3y4yaeMbIX (PUTYp, BHIABUTATH TUIIOTE3BI O
CBOWCTBaX M MpPHU3HAKAX T€OMETPHUECKUX (Uryp, OOOCHOBBIBATH WIIH
OlpoBepraTb HX; YMEHHE TMPOBOAUTH Kiaccupukanui Quryp 1o
pa3NUYHBIM TPU3HAKAM, BBIIOIHATH HEOOXOJUMBIE JIOTIOJHUTEIIBHBIC

MTOCTPOCHUS
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YMeHue onepupoBaTh MOHSTUSAMM: JBHKEHHE B  IPOCTPAHCTBE,
napajuieJbHbI MepEeHOC, CUMMETPHsI Ha IUIOCKOCTH M B MHPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHuEe TOMO00MS, TMOJ00HbIE (QUTYPBI, YMEHHE
pacro3HaBaTh paBHbBIE U MOJOOHBIE (UTYPBL, B TOM YHCJIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYpe; UCIOJIb30BATh T€OMETPUUECKUE OTHOIICHUS MPHU
pelIeHnr 3a]a4y; HaXOJWUTh T'€OMETPUYECKHE BETUYMHBI (JJIMHA, YTOJ,
wIomaab, 00bEM) NpU PEIIeHUH 3a/1a4 U3 JPYTUX Y4eOHBIX MPEIMETOB U
u3 peanLHoﬁ KN3HU, YMCHUC BBIUYUCIIATH TCOMETPHUYCCKUE BCINMYHNHBI
(nmuHA, yroy, TIIOIMAgh, OOBEM, IUIOIIAAL TOBEPXHOCTH), HCIOJIB3YS
HN3YYCHHBIC (bOpMy.HI)I U MCTOAbI, B TOM YHCJIC. ILIOINAJb ITOBCPXHOCTHU
MUpaMubl, MPU3MBI, KOHYCa, LWIMHIpA, IJoans chepsl; o0bEM Kyoa,
MNpAMOYTOJIBHOIO  Mapajuiejiciurcaa, IMupaMuabl, I[IPU3MbI, NOUJIWHAPA,

KOHYcCa, IlIapa; yMEHHE HAXOUTh OTHOIIIEHUE 00BEMOB TTOTI00HBIX (hHUTyp
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YMeHne onepupoBaTh MOHATUSAMU: MPSIMOYTOJIbHAS CHCTEMa KOOPAMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPJAWHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOM3BEACHNE BEKTOpa HA YHWCIO, pPa3oKEHHWE BEKTOpa Mo Oasmucy,
CKaJspHOE TMPOU3BEACHHE, BEKTOPHOE MPOU3BENEHUE, YTOJN MEXIY
BEKTOPAMH, YMECHHE HCIIOIH30BaTh BEKTOPHBIA M KOOPJMHATHBIA METO]I

AJI1 peIICHUA T'COMETPHUICCKUX 3a/1a1 U 3aJla4 APYTUX y‘le6HBIX npeaMCTOB

13

YMeHue BbIOMpATh MOIXOANIANA METO JIJIS PEIICHUS 3a1a9u; TOHUMaHUE
3HAYUMOCTH MATEMATHKH B W3yYEHUW TPUPOIHBIX M OOIIECTBEHHBIX
MPOIIECCOB U SIBJIICHWM,; YMEHHE pAaclo3HaBaTh IMPOSIBJICHUE 3aKOHOB
MaTEMaTHKU B MUCKYCCTBE, YMEHUE MPUBOJUTH IPUMEPHl MATEMATUYECKUX

OTKPBITUH POCCUMCKON 1 MUPOBOM MaTEMaTUYECKON HAyKN




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMbBIX HA EI'D
IHO MATEMATHUKE

Kon

HpOBeprEMblﬁ 3JIEMEHT COACPKAHUSA

1 Yucna v BBIYUCICHUS
1.1 Hatypanbnble u nensie yncina. [Ipu3Hakyu JeNMMOCTH LETIBIX YNACEN
12 Pammonanbueie  uncna. OOBIKHOBEHHBIE M JECSATUYHBIE JIpOOW, TPOLIEHTHI,
. OeCKOHEUHbIE IEPUOUUECKUE IpOOH
13 ApudmeTrnueckuil KOpeHb HaTypasibHOH creneHu. JleiicTBus ¢ apudmMeTndecKuMu
' KOPHSIMH HaTypajJbHOU CTEIIEHU
L4 Crenens ¢ nenslM nokasarenaeMm. CTENEeHb ¢ pallMOHAIBHBIM NToKa3areneM. CBoMCTBa
' CTENEHU
L5 CuHyCc, KOCHMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YHCIOBOIO apryMeHTa
1.6 Jlorapudm uncna. JlecstuuHble U HaTypalbHbIE J0rapu(Mbl
JelictButenpHble  4yHciia. ApudmeTuueckue omnepanuu ¢ JCHCTBUTEIHHBIMHU
1.7 yuciaamy. [IpuOnmkéHHble BEIYUCICHUS, TPaBUIa OKPYTJICHUS, TPUKHUIKA U OLIEHKA
pe3yJibTaTa BEIYMCIECHUN
1.8 [IpeoGpaszoBanue BbIpaKeHUI
1.9 KomriekcHele yncna
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 Lenbie u 1poOGHO-paIIOHAIbHBIE YpaBHEHHUS
2.2 HppanuonanbHble ypaBHEHUSA
23 TpuronomeTpuyeckre ypaBHEHUs
24 [Toka3zaTenbHBIE U JTOTapHUPMHUUECKIE YPABHEHHS
2.5 Lenble n 1poOHO-paliOHaIbHbIE HEPABEHCTBA
2.6 HppanmoHanbHbIe HEPABEHCTBA
2.7 [TokazaTenbHbIC U JOoTapuMUUECKIE HEPABCHCTBA
2.8 Tpuronomerpruyeckue HepaBeHCTBA
2.9 Cucrempl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C ITApaMETPaMU
2.11 Matpuna cucTeMbl JIMHENHBIX ypaBHEHUH. ONpenenuTeslb MaTPULIbL




OyHKIUH U TpaPuKH

OyHK1MA, cnocoObl 3amanus ¢yHknuu. ['padux GyHximu. BzanmHo oOpaTHBIC

3 ¢ynkuuu. YétHeie u Heu€THBIe QyHKIMU. [leproanueckue GpyHKIUN
OOnacTe ompeneneHuss M MHOXKECTBO 3HaueHuWM ¢yHkuumu. Hymm ¢yHkuum.
39 [IpoMexyTku  3HAKOMOCTOSHCTBA. [IpOMEXYyTKM  MOHOTOHHOCTH  (DyHKIIHH.
' MakcumMyMbl U MUHUMYMBI (QyHKIuH. HamOGonbliee ¥ HauMeHbIee 3HAYCHUE
(yHKIIUU Ha IPOMEKYTKE
13 Crenennas ¢GyHKUMS C HAaTypaJbHBIM M II€JIbIM ToKazateneM. EE cBoiicTBa u
' rpa¢uk. CoiicTBa 1 rpaduK KOpHS -0 CTENEHH
34 Tpuronomerpudeckre GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [TokazarenpHas u norapudmMuveckas QyHKINH, X CBOHCTBA U TpaduKH
16 Toukn paspeiBa. AcuMmntoTel rpadukoB (yskmui. CBoiicTBa  (QyHKIUH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 33/1aHUS MTOCIEA0BATEIHLHOCTEH
3.8 ApudmeTrnueckas u reomeTpudeckas nporpeccur. DopMyiia CI0KHBIX MPOLIEHTOB
4 Hayana maTemaruyeckoro anammsa
4.1 [IpousBonnas Gpynkuuu. [IpousBoaHble 31eMeHTApHBIX QYHKIUN
[IpumeHeHne TMPOM3BOAHON K HWCCIEAOBaHUIO (YHKIMA Ha MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxaeHue HauOoJbIIero 1 HAaMMEHbIEro 3HaYeHUs (YHKLUUU Ha
OTpe3Ke
4.3 [TepBoobOpasnas. UuTterpan
5 MHosecTBa U JIOTHKa
5.1 MHoecTBO, onepaluy Hajl MHOKecTBaMu. J{narpaMMel Disiepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTuCTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomerpus
7.1 durypsl Ha MIOCKOCTH
7.2 [IpsiMble U TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUuKH
7.4 Tena u mMOBEpXHOCTH BpaIlleHUS




7.5 KoopanHatsl u BEKTOpBI

Pabouast nporpamma yuyeOHoro kypca «l'eomerpus. Yriy0J/ieHHbI YPOBEHb)
1u1st ooyuaromuxest 10-11 kiaccos
(ID 9185251)

HOACHUTEJIBHAA 3AIINCKA

['eomeTpust siBisieTcsl OAHUM U3 0a30BBIX KYpCOB Ha YPOBHE CpEIHETO
oO1ero 00pa3oBaHusi, Tak Kak 00ecreurBaeT BOZMOXKHOCTb U3YUEHUSI JTUCIUTUIUH
€CTECTBCHHO-HAYYHOM HAIPABIEHHOCTH M NPEAMETOB T'YMAHHUTAPHOTO LHKJIA.
[lockonbKy  JorMueckoe  MbllUieHue,  ¢GopMHUpyeMoe  MpU  U3YYCHHH
00y4YaromMUMHCsl TTOHATUMHBIX OCHOB T'€OMETPHH, MPU JI0KA3aTEIbCTBE TECOPEM H
MMOCTPOEHHUM LIEMOYKH JOTHUYECKUX YTBEPKICHUN NPU PEIUICHUU T€OMETPUUECKUX
3a7a4, YMEHHME BBIABHUIaTb M OIPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS MPU PELICHUU 3a7a4 €CTECTBEHHO-HAYYHOT'O LMKJIA, B YaCTHOCTHU
dbuznyeckux 3aaad.

[lenb ocBOEHUS MporpaMMbl y4eOHOTO Kypca «I'eoMeTpus» Ha yriTyOJaEHHOM
YPOBHE — pa3BUTHE WHIWBUAYAIbHBIX CIOCOOHOCTEH O0OydYarommxcs mpu
M3YUYCHUH T€OMETPUH, KaK COCTABJISAIONICH MpeaMeTHOW obnactu «MaremaTuka u
nHpopmatrka»  yepe3  OOeCleueHHEe  BO3MOXKHOCTH  NIPHOOpETeHHs U
UCIIOJIb30BaHUsl 0Oojiee TINyOOKMX TE€OMETPUYECKUX 3HAHUW U JACHCTBUH,
cnenupUIHBIX TEOMETPUH, U HEOOXOAUMBIX JIJISl YCIIEITHOTO MPOoheCCHOHATHHOTO
oOpa30BaHus, CBSI3aHHOTO C UCTIOJIb30BAaHIUEM MaTEeMaTHKU.

[IpuopuTeTHBRIMU 3aja4yaMy Kypca T€OMETpPUH Ha YIriayOJEéHHOM YpOBHE,
PACHIUPSIONINMYU U YCWIMBAIOIIMMU KypC 0a30BOT0 YPOBHSI, SIBISIFOTCS:

paclIMpeHue NpeACTaBICHUS O T€OMETPUU KaK YaCTH MHUPOBOU KYJBTYPHI U
dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPUH C OKPYKAIOIINM MUPOM;

dbopMupoBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUrypax Kak o
BAKHEUIIINX MATEMATUYECKUX MOJENAX, IMO3BOJISIONIMX OMNUCHIBATH W H3y4daTh
pa3HbIE ABJICHUS OKPYKAIOIIETO MUPA, 3HAHWE MOHATUIHOTO amapara o pasaeiy
«CtepeoMeTpus» yueOHOT0 Kypca TeOMETpHUH;

dbopmMupoBaHUE€  YMEHHS  BIAJETh OCHOBHBIMU  TIOHSTUSIMU 0
MPOCTPAHCTBEHHBIX (UTypax M HMX OCHOBHBIMM CBOMCTBaMH, 3HAHUE TEOPEM,
dbopMysl U yMEHHE UX NPUMEHATb, YMEHHS JOKa3bIBaTh TEOPEMbI U HAXOJUTh
HECTaHJapTHHIE CIIOCOOBI PEIICHHUS 33714,

dbopMupoBaHHUE YMEHHUsI paclio3HaBaTh HA YepTekaxX, MOJEISIX U B pealbHOM
MHpPE MHOTOTPAHHUKH M Te€Jla BpAlIEHUs,, KOHCTPYUPOBATH T€OMETPUUYECKHUE
MO/IEIIH;




dbopMHpoBaHE TMOHUMAHUS BO3MOXHOCTH aKCHOMATHYECKOTO IMOCTPOSHUS
MaTEeMaTUYECKUX Teopuid, (popMUpOBaHME MOHUMAHUS POJM AKCMOMATHKHU MPHU
MIPOBEJCHUY PACCYKICHUN;

(dopMHpOBaHHE yMEHUS BJIaJETh METOJAMHU J0Ka3aTeIbCTB U aJITOPUTMOB
pelIeHus, YMEHUsI UX NPUMEHATb, MPOBOJMUTH JOKa3aTEIbHBIE PACCYXKICHUS B
X0/JI€ PELIECHUs CTEPEOMETPUUECKHUX 3a/1a4 U 3a/1a4 C MPAKTUYECKUM COAECPIKAHUEM,
dbopMupoBaHUE TpPEACTaBICHUS O HEOOXOJAMMOCTHM  JIOKa3aTelbCTB  MpH
000CHOBAaHUHU MaTeMaTUYECKUX YTBEPKICHUN U POJIU AKCUOMATUKU B MPOBEJICHUU
JIETYKTUBHBIX PACCyKIACHUM;

pa3BUTUE M COBEPIICHCTBOBAHUE WHTEIUIEKTYaJbHBIX W  TBOPYECKHUX
CIIOCOOHOCTEM 00yUaroIIMXCsl, TO3HABATEILHON aKTUBHOCTH, HUCCIIEI0BATEIbCKUX
YMEHHM, KpUTUYHOCTH MBIIUICHHS, THTEPECA K U3YUEHUIO TE€OMETPUH;

dbopmupoBanre (DYHKIIMOHATLHON TPAMOTHOCTH, PEJICBAHTHOM TE€OMETPUH:
YMEHHUSI paclo3HaBaTh IMPOSBICHUS TE€OMETPUUYECKUX TOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX XU3HEHHBIX CUTYalMSIX U MPU U3YUYEHUU JPYTUX
y4eOHBIX MPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEN W  3aKOHOMEPHOCTEH,
MOJIEIUPOBAHUSI PEANbHBIX CUTyallUid, HCCIEJOBAHUSI TOCTPOEHHBIX MO/JIETEH,
MHTEPIPETALNH MOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIepKaTEIbHBIMU JIMHUSAMH Y4eOHOTO Kypca «l'eoMeTpus» B
10-11 xmaccax sBmsarorcsa: «lIpsMble W IIIOCKOCTH B IPOCTPAHCTBER,
«MHororpannukmn», «Tema BpameHus», «BekToppl HW  KOOpPAWHATHI B
MIPOCTPAHCTBEY, «JBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
MOHSATUSIMUY», PEJIEBAHTHBIMU T€OMETPUU HA YTIyOJIEHHOM YpOBHE OOy4Y€HHUS B
10—-11 xmaccax, OTHOCUTCSI KO BCEM COJIEpKATEeIbHBIM JIMHUSIM Y4€OHOTO Kypca, a
dbopMHpoBaHUE JIOTHUECKUX YMEHHH  pacmpelnensieTcs He  TOJBKO  TI0
coJiep KaTesIbHbIM JIMHUSIM, HO U 110 rogam o0yuenus. Coaepkanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus DenepanbHON paboueit
MPOrpaMMBbI, paclpeeEHHbIM IO ToAaM OOydYeHHUS, CTPYKTYPHUPOBAHO TaKHUM
o0pa3oM, yTOObI KO BCEM OCHOBHBIM, PUHIIMITHAIIBHBIM BOPOCaM O0yUaroIIHecs
oOpaliajiuch  HEOJHOKpPaTHO. OTO  MO3BOJIIET OPraHU30BaTh  OBJAJCHHE
r€OMETPUYECKUMU TOHATUSAMH U HABBIKAMU MOCIEI0BATEIBLHO U MOCTYNATEIbHO, C
COOJTI0/IEHNEM MPUHIIAIIA TIPEEMCTBEHHOCTH, & HOBBIE 3HAHUS BKIIIOYATh B OOIIIYIO
CUCTEMY T€OMETPUYECKUX MPECTABICHUN 00YyYaIOIUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon K U3yYEHUIO TEOMETPUHN Ha YIriyOJEHHOM YPOBHE MO3BOJISIET:

co3gath ycinoBus s guddepeHnuanuu  00ydeHHs, TMOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTelIbHBIX MporpamMM, OOECIeUuTh YIIIyOJIEHHOE
M3YYEHHUE T€OMETPUH KaK COCTaBIIsioIIel yueOHoro nmpeamera «MaTteMaTukay;



MOATOTOBUTHh OOYYAIOIMIMXCA K TMPOAOHKCHUIO HW3YYEHUS MAaTEMaTHUKH C
yu€ToM BbIOOpa Oynaymiel mnpodeccun, obecrieynBas MPEEeMCTBEHHOCTb MEXKIY
o01uM ¥ podecCuoHaTbHBIM 00pa30BaHUEM.

Ha wu3ydenue ydeOHOro kypca «l'eomerpusi» Ha YriayOJE€HHOM YpOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 yaca (3 yaca B Henento), B 11 kimacce — 102
gaca (3 yaca B HEJIEIIIO).



COJAEPKXAHUE OBYUYEHUA
10 KVIACC

IIpsimble ¥ JIOCKOCTH B POCTPAHCTBE

OcCHOBHBIE  TOHATHS  cTepeoMeTpuu. Touka, npsiMasi, IJIOCKOCTb,
npoctpancTBo. IloHsTHE 00 aKcMOMaTHYECKOM IOCTPOCHUH CTEPEOMETPHUHU:
AKCUOMBI CTEpEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue TMpsSMBIX B IPOCTPAHCTBE: IEPECEKAIOLINECS,
IapajulesIbHble M CKpeluBaromuecs npsamble. [Ipu3Haku CKpEmMBarOIIMXCs
npsAMBbIX. [lapamienbHOCTh IPAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE: MMapAJIIIEIbHbIE
IIPSAIMBIE B IIPOCTPAHCTBE, MAPAJIIEIBHOCTD TPEX MPIMBIX, 1APAIICIIBHOCTD IIPAMON
u 1ockoctu. [lapamiensHoe W UEHTpabHOE MPOECKTUPOBAHHUE, H300pakKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajUIEIbHOIO MNPOEKTUpoBaHMs. W300paxeHue
¢buryp B nmapayuieIbHOM MPOEKIUH. YTJIbl C COHANPABICHHBIMU CTOPOHAMH, yTOJI
MEXIy NpsMBIMU B IIpocTpaHcTBe. [lapainenbHOCTh IIOCKOCTEN: MapalljieIibHbIC
IIJIOCKOCTH, CBOWCTBA IapajijIeIbHbIX IIJIOCKOCTEN. IIpocrenmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpa’Ap, NapajuleNICIHUIIE,
MMOCTPOECHUE CCUCHU.

IleprieHIUKYJISAPHOCTD MPSIMON U IUIOCKOCTH: NEPIEHIUKYJIAPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, MNPSIMBIE MMAPAIIENbHBIE W NEPHNEHIUKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH IMPSAMOW M INIOCKOCTH, TEOpeMa O NPsIMOH
IIEPIICHIUKYJIAPHON IIJIOCKOCTH. OpTtoronaibHoe IIPOEKTUPOBAHMUE.
IleprieHIUKYJISIp U HAKJIOHHBIEC: PACCTOSIHUE OT TOYKH O IIOCKOCTH, PACCTOSHUE
OT  TOpsMOM 1O  IUIOCKOCTH,  TOPOEKIUs  QUrypsl Ha  IUJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEM:  TPU3HAK  NEPHNEHIUMKYJIAPHOCTH  JIBYX
Iockocter. TeopemMa 0 TpEX NEPIEHIUKYIAPAX.

VIl B INPOCTPAHCTBE: YroJl MEXAY IPSAIMON U IUIOCKOCTBIO, JBYI'DAHHBIN
yIoJI, JIMHEWHBIM yrojl ABYTPAHHOTO yria. TpEXrpaHHbIM U MHOTOTPAHHBIE YIIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBOHCTBa IUIOCKHX H
JBYI'PAaHHBIX YIJIOB TPEXIPAHHOIO yrua. TeopemMbl KOCHMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHoOrorpaHHuKH

Buzasl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. Ilpmsma: n-yronpHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasl U MOJIHASI OBEPXHOCTh MPU3MBI.
[Tapamnenenunen, OpsAMOYTOJABHBIA — MApAJUICIECNUIIE] U  €r0  CBOWCTBA.
Kparuaiimme mnyTM Ha TIOBEPXHOCTHM MHOTOTpaHHMKA. Teopema OJuiepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yronpHas mnupamuiaa,
npaBwibHas U yced€HHas nupamuabl. CpoiicTBa pébep M OOKOBBIX TpaHei
IIPaBWJIBHOW nupamuiel. IIpaBuinbHbIE MHOTOTpAaHHUKH: IIPaBUJIbHAs IpU3Ma U



IIpaBWJIbHAS IIMpaMHJa, IPAaBWIbHASA TPEYIOJbHAsI NUPaMUIa WU TNPABUIbHBIN
TeTpasap, KyO. IlpeacraBieHue O NpaBWIBHBIX MHOTOTPaHHHUKAX: OKTasdp,
JOAEKa’Ap U UKOcadaP.

BblunciieHre 31€eMEHTOB MHOTOTPAaHHUKOB: péOpa, IuaroHaiu, YIJIbL.
[Tnomans OOKOBOW MOBEPXHOCTH W TIOJHOW TIOBEPXHOCTH MPSIMOU MPHU3MBI,
IUIOIIA/b OCHOBaHUM, TeopeMa O OOKOBOH IOBEPXHOCTH NPSIMON MPU3MBI.
[Inomans OOKOBOM TMOBEPXHOCTH M TOBEPXHOCTU NPABWIBHOW MUPAMUIBI,
TeopeMa O IUIOIIAAN YCEYEHHOW MTUPAMHU/IBI.

CuMmMmeTprss B IPOCTPAHCTBE. OJIEMEHTBl CHMMETPUU  MPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPaBUIBHOM MHOTOTPAHHUKE: CUMMETPHS
napajuielienuneaa, CUMMETPHUS MPABWIBHBIX NPU3M, CUMMETpUS NPaBUIBHOU
MIAPAMHUIBI.

BexTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

IloHATHA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, [JIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOPbl KOJUIMHEAPHBIE, COHAMNPABJIEHHBIE U  IPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIEHCTBUSA ¢ BEKTOPAMHU: CIIOKEHHE
Y BBIYMTAHHWE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHME BEKTOpa Ha
guciio. CBOMCTBA CIOKEHHs BEKTOPOB. CBOICTBA YMHOKEHHUSI BEKTOpa Ha YHUCIIO.
ITonsaTue xoMIutaHapHble BEKTOpHI. [IpU3HAK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
[IpaBmiio mapamenenunena. Teopema O pas3loKEHHMM BEKTOpa II0 TPEM
HEKOMIUIaHAapHbIM  BeKkTopaM. [IpsAmoyrosbHas cucrema  KOOpAMHAT B
npoctpaHcTBe. KoopaunaTtel BekTopa. CBsI3p MEXAYy KOOpAMHATaMU BEKTOpa H
KOOpAMHATAMHU TOYEK. YTOJI MexXIy BekTopamu. CKaasipHOE IPOU3BENCHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[loHATHA: UOUIMHAPUYECKAs IIOBEPXHOCTb, KOHUYECKass IIOBEPXHOCTB,
chepuueckasi MOBEPXHOCTb, oOOpasylolue MnoBepxHocTei. Tena BpaiieHus:
UWIMHAP, KOHYC, YCEUYEHHBIA KOHYC, cdepa, map. B3aumMHoe pacnosioxeHue
chepbl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0paxeHue Tten
BpallleHus1 Ha TUIOCKOCTU. Pa3BépTka nmiuHapa u konyca. CumMmerpus cepsl u
miapa.

O0béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJILHOTO Tapajuienenurena u ciuenctBus u3 He€. OO0BEM mpsaMon o
HAKJIOHHOM MpU3MBbI, IWIKHIPA, TUPaMUJIbl U KoHyca. OOBEM IIapa U HIapOBOTO
CEerMEHTa.

KoMOuHnanuu Ten BpaumieHuss ¥ MHOrorpaHHukoB. IIpu3ma, BnucaHHas B
HWIMHAP, OINHCAHHAs OKoJo wuiauHApa. Ilepeceyenne cdepsl M mapa c
wiockocThio. Kacanue miapa u cepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



OMMMCAHHOTO OKOJO cdepbl, cdepbl, BOUCAHHON B MHOTOTPAHHUK WA TEJIO
BpaIlCHUS.

[Inomans MOBEPXHOCTH IUWJIMHIpPA, KOHYyCa, IJIOMaab chepbl U e€ yJacTeil.
[Tonobue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOIIAJAEH MOBEPXHOCTEHN
noaoOHpIx Quryp. IlpeoOpazoBanue momoOusi, romMmoTeTus. PemeHune 3amad Ha
IJIOCKOCTHU C UCTIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceuyeHUHt MHOTOIPAHHUKOB W TEJI BPAICHUS: CEUCHUS UIUHAPA
(mapaJyienbHO YW TMEPIEeHANKYISIPHO OCH), CEUEHHs KOHyca (MmapalieibHbIe
OCHOBAaHMIO U TIPOXOJIAIIME Yepe3 BEPIIUHY), CEUCHUS Mapa, METObI IOCTPOCHUS
CEUEHMI: METOJI CJIEJIOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METOJ NEpeHoca
CEKYyLIEH MIOCKOCTH.

BekTOopbl H KOOPAUHATHI B IPOCTPAHCTBE

Bektoper B mpocTtpanctBe. Ormepanuu  Haa BeKTopaMu. BekTopHoe
yMHOXKeHHE BeKTOpoB. (CBoHCTBa BEKTOpHOro yMHOXeHus. [IpsMoyronbHas
cucTteMa KoopauHaT B mpoctpancTtBe. Koopaunatel Bektopa. Pasnoxkenue BekTopa
no Oasmcy. KoopamHaTHO-BEKTOPHBI METOJ TPU PEIMICHUH TEOMETPUICCKUX
3ajay.

JABUKEeHHMSI B IPOCTPAHCTBE

JBmwxenus npocrpancTBa. OtoOpakeHus. JIBMKEHUS M PaBEHCTBO (QUTYP.
OO6mme cBoiicTBa JBWXKEHUH. Buasl JBMXKEHUN: TapaliebHbBIA TEPEHOC,
[EHTPAJIbHAsT CUMMETPHS, 3€pKajbHas CHUMMETpPHs, IMOBOPOT BOKPYT MPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMS YYEBHOI'O KYPCA
«TEOMETPHUSI» (YIJYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:xxaanckoe BociMTaHKe:

c(hOpMUPOBAHHOCTD TPAXKIAHCKOM MO3UIIMKM 00YYaIOIIerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHUHCKOrO  OOIIecCTBa,  MIpEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaxX (DYHKIITMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHHM,
poLeayp TpaKIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl M JIPYroe), yMEHHE
B3aUMOJICHCTBOBATh C COIMAJIBHBIMA MHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIIUSIMUA U HA3HAYCHUEM;

2) naTpMOTHYECKOEe BOCIIUTAHHE:

c(hOpMHUPOBAHHOCTh POCCUHCKOM T'PaKIaHCKONW HACHTUYHOCTH, YBOKCHHUS K
MPONUIOMY M HACTOSIIEMY POCCHUMCKOW MaTEMaTUKH, IIEHHOCTHOE OTHOUICHHE K
JOCTUKEHUAM POCCUUCKUX MAaTEMAaTUKOB U POCCUMCKOW MATEMATUYECKOU ILIKOJIbI,
WCIIOJIb30BAaHUE JTHX JOCTIDKCHHWA B JPYTrUX HayKaX, TEXHOJOTHSX, cdepax
AKOHOMMKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCUUCKOTO Hapojaa, chOPMUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUSA, 3TUYECKOTO IMOBEACHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMECHEHUEM JIOCTMKCHUM HAyKhd W JEATEIbHOCThIO Y4YE€HOTO, OCO3HAHHE
JUYHOTO BKJIaJa B TOCTPOCHHUE YCTOMUHUBOTO OYIYIIIETO;

4) 3cTeTHYECKOE BOCTIUTAHHE:

ACTETUYECKOE OTHOLICHUE K MHUPY, BKIIOYAsg J3CTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/lay, PEIICHUN, PACCYKIEHUN, BOCIPUUMYHBOCTD
K MaTeMaTUYECKHUM acCIleKTaM pa3jIMYHbIX BUJIOB UCKYCCTBa;

5) pusuveckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHSATH MATEMAaTHUYECKUE 3HAHUS B
WHTEpecax 3JI0pOBOro U 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THTaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATUH U
OTJIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHKE
IIPY 3aHATHUSAX CIIOPTUBHO-03/I0POBUTENBHOMN JEATENBHOCTBIO;

6) TpynoBoe BocniuTaHme:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYAOJIIO0Us, HHTEpeC K
pasnmuuHbiM  cepam  TpodeCCUOHATILHOW  JIEATEIbHOCTH, CBS3aHHBIM €
MaTeMaTUKOW M €€ NPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOP
Oymymieit mpodeccudn W peanu30BBIBaTh COOCTBEHHBIC JKM3HCHHBIC ILJIAHBI,
TOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTUYeCKOMy  OOpa3oBaHHIO U



caMOOOpa30BaHUI0 HA MPOTSHKEHUM BCEU JKU3HHU, TOTOBHOCTh K AaKTHUBHOMY
YYacTHUIO B PEIICHUU NIPAKTUYECKUX 3a/1a4 MaTeMaTUYECKON HaIPaBJICHHOCTH;

7) 3K0JI0TUYeCKO€e BOCIIMTAHME:

c(hOpMUPOBAHHOCTh  SKOJOTMYECKOM KYJIbTYpbl, TOHUMAHHUE BIMSHUSA
COLMAIBHO-3KOHOMHYECKUX IPOLECCOB HA COCTOSIHUE NMPUPOAHOM U COLHAIBHOMU
Cpellbl, 0OCO3HaHHE TJI00ATILHOTO XapaKkTepa dKOJOTUYECKUX MPOOIEM, OpUECHTAIIHS
Ha TPUMEHEHHE MaTeMaTUYeCKUX 3HAHMM [JIs pElIeHus 3ajad B 00JIacTH
OKPYXaIIIEH CpeAbl, IIAHUPOBAHHUE IIOCTYIIKOB M OLEHKM HMX BO3MOXHBIX
MOCJICACTBUH JIJISI OKPY>KAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOI0 NMO3HAHMS:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW U  OONIECTBEHHOM  MPAKTUKH, MOHUMAHUE
MaTEMaTUYECKOM HayKh Kak cQepbl YeIOBEUECKOW MeATeNbHOCTH, JTaloB €&
pa3BUTUA M 3HAYUMOCTH IS PAa3BUTHUS UMBWIM3ALMKM, OBJIAJCHUE S3BIKOM
MAaTEMATUKH W MaTeMaTUYECKOM KyJIbTYpOH KakK CpEICTBOM IIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISATh MPOCKTHYK) M HCCIEAOBATENBCKYK AEATEIIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METANPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/IbHBIE YHUBEPCAJbHbIE Y4eOHbIE 1eCTBUSA

ba3oBble jornueckue a1eiicTBU:

BBISIBIISATH U XApPaKTEPU30BaTh CYLIECTBEHHBIE IPU3HAKA MAaTEMaTHUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOLICHUH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
onpeieNIeHUsI TIOHSITUH, YCTaHABIMBATh CYIIECTBEHHBIN MpU3HAK KiIacCUUKalNH,
OCHOBAHUS [ 000OIIECHUS U CPABHEHUSI, KpUTEPUHU TPOBOIMMOTO aHAJIN3A;

BOCIIpUHUMATh,  (opMyIupoBaTh U  NPEeOOpPa3OBBIBATH  CYXKJICHUS:
YTBEPAUTENbHBIE U OTPUIIATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISAITH MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOMIONEHUSX W YTBEPKICHUSX, MPEIJiaraTh KPUTECPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEU U IPOTUBOPEYUN;

JieJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUECHUN, YMO3AKIFOUCHUH IO aHAJIOTUH;

MMPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUN
(mpsiMBIE U OT MMPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, IPUBOIUTE MIPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BHIBOIBI;

BBIOMpATh CMoco0 peleHuss y4eOHOM 3ajaud  (CpaBHUBATH HECKOJIBKO
BAPUAHTOB  pCIIEHUS, BbIOMpaTh HamOoJee TONXONAMUNA C  Y4ETOM
CaMOCTOSITEJIbHO BBIJEJICHHBIX KPUTEPHUEB).



ba3oBrble ucciaenoBare/ibckie AeiCTBHA:

HCIIOJIb30BaTh BOIPOCHl KaK HCCIENOBATEIbCKUM HHCTPYMEHT IO3HAHMUS,
bopMyaMpoBaTh  BOMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpEYHE,  Mpodiemy,
yCTaHaBJIMBATh HCKOMOE U JaHHOE, (OPMUPOBATH THUIIOTE3Y, apryMEHTHUPOBATH
CBOIO ITO3ULIMIO0, MHEHHE;

MPOBOJUTH CAMOCTOSITENIbHO CIJIAHUPOBAHHBINA AKCIIEPUMEHT, UCCIIEIOBAHKE
M0 YCTaHOBJICHUIO OCOOEHHOCTEN MAaTeMaTH4eCKOro 00beKTa, SIBJICHHUs, MpOoLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy OOBEKTaMU, SBJICHUSIMU, MPOIECCAMU;

CaMOCTOATETHLHO (POPMYIHPOBATH OOOOIIEHHS] W BBIBOJBI MO pe3yJbTaTaM
MPOBEIEHHOTO  HAOIOJIEHUS, MCCIENOBAaHUSA, OLEHUBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHUI;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMPOIECCa, a TaKXKE BbBIJBUTAThH
MIPETOIO0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6oTa ¢ undpopmanmeii:

BBIBIIATH JACPUIIMTH MH(DOpPMAIIUU, TaHHBIX, HEOOXOAMMBIX JIJIT OTBETa Ha
BOIIPOC U JJI PELICHUs 3a]1a4u;

BBIOMpPATh MH()OPMAIUIO U3 UCTOYHUKOB PA3THYHBIX TUIIOB, aHAIM3UPOBATH,
CUCTEMATU3UPOBAaTh U HMHTEPIPETUPOBATH WHGOPMAIMIO PA3IMYHBIX BHUIOB H
dbopm npeacTaBIeHuUS,

CTPYKTYpHUpOBaTh MH(OpMaIMIO, MPEACTABIATh €€ B pa3IUYHbIX (PopMmax,
WJUTIOCTPUPOBATH TpadhUUIECKH;

OILICHUBATh HaAEKHOCTh uHpopMaIuu 1o CaMOCTOSITEJIbHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHuUKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIe 1elicTBUS

OoO1enne:

BOCIIPUHUMATH U (POPMYIIMPOBATH CYKJICHUSI B COOTBETCTBUU C YCIOBUSIMU U
HeJIsIMH OOIICHUS, SCHO, TOYHO, I'PAMOTHO BBIpAa)KaTh CBOIO TOYKY 3PCHUS B
YCTHBIX M THCbMEHHBIX TEKCTaX, JlaBaTh IMOSCHEHHS IO XOJay pelIeHUs 3ajlayH,
KOMMEHTHUPOBATH MMOJYyUYCHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXXIICHHUS 3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYX)IAaeMOUW TEMBI,
npoOJIeMBl, peIIaeMoi 3ajadd, BBICKA3bIBaTh HJCH, HAICICHHBIC HAa ITOHUCK
pEIIeHUs, COIMOCTaBIATh CBOU CYXJACHHUS C CYXKIACHUSMH JPYTHMX YYaCTHHUKOB
JManora, oOHapyKUBaTh Pa3jMyue U CXOJICTBO MO3UIIUM, B KOPPEKTHOUN (opme
(bopMyIIHpOBaTH pa3HOTIIACHS], CBOM BO3PAKEHUS;

MPEJICTABIISATh PE3YJIbTAThl PELICHUS 3a/1auM, SKCIIEPUMEHTA, UCCIEIOBAHUA,
IPOEKTa, CAaMOCTOSITEILHO BBIOMpaTh (OpMaT BBICTYIUICHHS C YYETOM 3ajad
MPEe3CHTAIMU U OCOOCHHOCTEH ay IUTOPHHU.



PeryasiTuBHbIe YHUBepCAJbHbIE yUeOHbIE 1eiiCTBUSA

Camoopranusanus:

COCTAaBJIATH IIJIaH, AJITOPUTM PEIIEHUS 3a/1auH, BBIOMpaTh CIIOCOO PEIICHUS C
Y4ETOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEM, apryMEHTUPOBATh
Y KOPPEKTUPOBATh BApUAHTHI PEIIEHUH ¢ Y4€TOM HOBOU MH(OpMAaIuu.

CaMOKOHTPOJIb, SMOIMOHAJIbHBIH HHTEJJIEKT:

BJIAJE€Th HABBIKAMM  IIO3HABATEJIbHON  peduieKCMM Kak  OCO3HaHMS
COBEPILIAEMBIX JE€UCTBHI M MBICIUTEIbHBIX MPOLECCOB, UX PE3YIbTATOB, BIAJETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIA Mpolecca W pe3yibTara pelieHHs
MaTeMaTU4eCKOW 3a/1a4H;

NPEeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPHU PEUICHUU 3a]1auH,
BHOCUTbH KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB, JAHHBIX,
HAWJICHHBIX OMUOOK, BHISIBICHHBIX TPYIHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSIM, OOBSCHATD IPUINHBI
JOCTHXKEHUSI WIIM HEJIOCTH)KEHUS PEe3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OLIMOKY,
JIaBaTh OLIEHKY NPHOOPETEHHOMY OIBITY.

CoBMmecTHAS 1eATEJBHOCTD:

MMOHUMATh M HMCHOJIb30BaTh MPEUMYILIECTBA KOMAaHIHOW U WHIWBHAYaJbHOU
paboThl mNpu pelleHuH Y4eOHbIX 3a7ad, NPUHUMATh 1eJb COBMECTHOM
NEeATENbHOCTH, IJIAaHUPOBATH OPraHU3alMI0 COBMECTHOM palOoThl, pacnpeneisaTh
BUJIbI paboOT, JIOTOBApWBATHCS, OOCYXAAaTh MPOIECC W Pe3yJabTaT padoTHI,
0000111aTh MHEHUS HECKOJIbKHUX JIIOJIEH;

y4acTBOBaTh B TPyHHOBBIX (opMax paboThl (00CykaAeHMsS, OOMEH MHEHUH,
«MO3rOBbIE€ IITYpPMbl» W HWHBIE), BBINOJHATH CBOIO 4YacTb padOTBl H
KOOPAWUHUPOBATh CBOU JACHCTBHS C JPYTMMHM YJE€HAMH KOMAaHJbl, OLEHUBATh
KaueCcTBO CBOEro BKJaJa B OOLIMN MPOAYKT MO KpUTEPHUSIM, CHOPMYIUPOBAHHBIM
YYaCTHUKaMU B3aUMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATbBI

K xoniry 10 kiacca o0ydaroniuiicss HAy4uTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMU MOHSATUSMHU CTEPEOMETPUU TIPHU
pelIeHnH 3a1a4 U MPOBEICHUN MAaTEMAaTHUYECKUX PACCYKICHUM;

e TMPUMEHATH AKCUOMBI CTEPEOMETPUHU U CIEACTBUS W3 HUX MPHU PEUICHUU
F€OMETPUYECKUX 3a/1a4;

e KJIACCHU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHHUE MPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTRE;

e CBOOOJIHO ONEpPUPOBATh TMOHATUSMHU, CBSI3AHHBIMU C yIJIAMH B
MIPOCTPAHCTBE: MEXIAY MPSMBIMH B MPOCTPAHCTBE, MEXKIY MPAMOA U
MI0CKOCTHIO;



CBOOOTHO OTIEPUPOBATH MOHATHUSIMH, CBSI3aHHBIMU C MHOTOTPaHHUKAMU;
CBOOOJTHO pacro3HaBaTh OCHOBHBIE BHJbl MHOTOTPAHHUKOB (MIpU3Ma,
nupamuza, NpsMOYToJIbHBINA Mapaiienenunena, Kyo);

KIacCH(UIIMPOBAaTh ~ MHOTOTPAHHUKH,  BBIOMpAasl ~ OCHOBaHUS  JUIA
KJ1accu(pUKaIIu;

CBOOOJHO  OMEpUpPOBATH  TMOHATUSAMH, CBA3AHHBIMHM C  CEUCHUEM
MHOT'OTPAHHUKOB TIJIOCKOCTHIO;

BEITIOJTHATH napa’suiesibHOE, LEHTPAIbHOE U OpPTOTOHAIBHOE
MPOEKTUPOBaHKUE (UTYpP HA TJIOCKOCTH, BBITIOJNHATh M300pakeHust Guryp
Ha TUIOCKOCTH;

CTPOUTH CEUYCHUS MHOTOTPAHHHKOB Pa3IUYHBIMH METOJAMH, BBITIOJHATH
(BBIHOCHBIE) MJIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYD:
BHUJI CBEPXY, COOKY, CHU3Y;

BBIUMUCIIATh  IUIOIIAJM  TOBEPXHOCTEH  MHOTOTPAaHHUKOB  (MpU3Ma,
MMpaMuJia), TEOMETPUIECKUX TEJI C IpUMEHEeHHEM (hOopMYII,

CBOOOJTHO ONEPUPOBATH MOHSITHIMHU: CHMMETPHUS B TIPOCTPAHCTBE, IIEHTD,
OCh W IUIOCKOCTh CHMMETPHUH, IIEHTP, OChb M IIOCKOCTh CHUMMETPUHU
uryper;

CBOOOJIHO OIEPUPOBATH MOHSATUSIMHU, COOTBETCTBYIOIIUMU BEKTOpaM U
KOOpJAMHATaM B MPOCTPAHCTBE;

BBITIOJIHATD JICHCTBUS HAJl BEKTOPAMU;

pemiarh 3aJadyd Ha J0Ka3aTeIbCTBO MAaTeMaTHYE€CKUX OTHOILIEHUU W
HaXOXKJCHUE TCOMETPUUYCCKUX BEIUYHMH, NMPUMEHSS W3BECTHBIC METOBI
MIPY PEIICHUN MAaTeMAaTHYECKHUX 3a7a4 MOBBIIICHHOTO U BRICOKOTO YPOBHS
CJI0KHOCTH,;

NPUMEHATh TPOCTEHIINE MPOrpaMMHBIE CpPEIICTBA U DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPU PEIICHUN CTEPEOMETPUICCKUX 3a71aY,
U3BJIEKAaTh, MPEOoOpPa30OBBIBATh M HWHTEPIPETUPOBATH HHGOpPMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUUECKUX (Qurypax, MpEeACTaBICHHYIO Ha
yepTexkax U pucyHKax;

MPUMEHATh  TOJYYEHHBIC 3HAHWS Ha TMPaKTHKE: CpPaBHUBaTh W
aHAM3UPOBATh PEATbHBIC CUTYAIlUH, MPUMEHSATHh W3yYCHHBIC TOHSITHS B
mpoiecce  TMOWCKA  pelieHusT MaTeMaTU4ecKd  CchopMyInpoBaHHOM
mpoOIeMbl, MOJAETUPOBATh pealbHbIE CUTYyallMM Ha SI3bIKE T€OMETPUH,
UCCJIEeI0BATh MOCTPOEHHBIE MOJENM C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHSATUM W TeopeM, almapara aiareOpbl, penaTh NPaKTUYECKUE 3ajJayu,
CBSI3aHHBIC C HAXOXKJIEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh TpeACTaBiIeHUs] 00 OCHOBHBIX dTalax pPa3BUTUS TEOMETPUH Kak
COCTaBHOM 4acTu (pyHJIaMEHTa Pa3BUTHS TEXHOJIOTHH.



K xoniy 11 kiacca o0yJaroniuiicss HAy4IuTCS:

CBOOO/IHO ONEpPUPOBATh IMOHATHSAMH, CBSI3aHHBIMU C LIMJIMHAPUYECKOH,
KOHUYECKOM U c(hepuyeckold MNOBEPXHOCTSAMHU, OOBICHIATH CIHOCOOBI
MOJIyYEHUS;

OIepUPOBATh MOHATUSAMHM, CBA3aHHBIMH C TE€JIAMH BPAIICHUS: LIMJINHIPOM,
KOHYCOM, c(epoil u mapom;

pacrio3HaBaTh Teja BpalieHus (MWIMHApP, KOHyC, cdepa W 1ap) u
OOBSACHATH CIIOCOOBI OJYUYECHHS TEJl BPAIlCHUS;

KJIaCCU(PUIIMPOBATh B3aUMHOE PACcIOJIOKeHNE cPephl U MIIOCKOCTH;
BBIUUCIISITh BEJIMYMHBI 3JIEMEHTOB MHOTOIDAaHHUKOB U TEJ BpallleHus,
O00BEMBI U IUIOIIAJIM MOBEPXHOCTE MHOTOIPAaHHUKOB W TEJNl BPAILEHUS,
r€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYJT;

cBOOO/IHO OIEPUPOBATh MOHATUSMH, CBS3aHHBIMH C KOMOWHAIMSIMHU Tel
BpallleHUs 1 MHOTOI'PAaHHUKOB: MHOTOTPAHHUK, BIIMCAaHHBIM B cepy u
ONMMCAHHBIA OKOJIO cephl, cepa, BOUcaHHAs B MHOTOTPAHHUK WJIU TEJIO
BpAaIlCHMUS;

BBIUUCIISATH COOTHOUICHHSI MEXTy IUIOIIASIMU TOBEpXHOCTEN U 00bEMaMu
MOJOOHBIX TEN;

M300pakaTh M3ydyaemble (UTYpBI, BBINOJIHATH (BBIHOCHBIE) IJIOCKHE
YepTEKU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (QUIYp: BUI CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEUEHHMsI TEJl BPALCHMUS;

U3BJIEKAaTh, WHTEPIPETUPOBATh M MpPeoOpa3oBbIBaTh HH(OPMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Qurypax, MNpEeACTABICHHYIO Ha
yepTexax U pucyHKax;

cBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBINOJIHATH ONEpalluU HaJl BEKTOPAMU;

3aJ1aBaTh IJIOCKOCTh YPABHEHHUEM B JIEKApPTOBOM CUCTEME KOOPIUHAT;
pelaTb reOMETPUYECKHUE 3a/1a4d Ha BBIYMCIIEHUE YIJIOB MEXAY IMPSIMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIICHHE PACCTOSSHUM OT TOYKH 1O IUIOCKOCTH, B
1IEJIOM, Ha IPUMEHEHHUE BEKTOPHO-KOOPAMHATHOTO METO/A MIPH PEIICHUN;
CBOOOJHO ONEPHUPOBATH TMOHSTHUSIMH, CBSI3aHHBIMH C JBUKEHUEM B
MPOCTPAHCTBE, 3HATh CBOKMCTBA JIBUKECHHII;

BBIMOJHATh HM300paKEHUST MHOTOTPAHHMKOB M TE€J BpaUIeHHUs IpHU
napajuleIbHOM  IEPEHOCE, ILEHTPAIbHOM CHUMMETPHUM, 3€pKajlbHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3zoBaHus MOA00uS;
CTPOUThH CEYEHHUST MHOTOTPAHHUKOB M TEJ BPAILICHHS: CEUEHUS] LUIUHAPA
(mapaJuienbHO U NEPHEHIUKYIISPHO OCH), CEUYEHUS KOHYca (MapaijieabHbIe
OCHOBAHUIO U MPOXOASIIUE YepPE3 BEPILNHY ), CEUCHUS 111apa;



WCIMOJIB30BaTh METOJbl TOCTPOEHUSI CEUYEHUW: METOJ CIIEIOB, METOM
BHYTPEHHETO MPOECKTUPOBAHUS, METO/]I IIEPEHOCA CEKYILIEH MIOCKOCTH;
JIOKA3bIBaTh TEOMETPUUECKHUE YTBEPKICHUS;

MPUMEHSTh TeOMETpUYecKre (AKTHI JUIsl PEUICHUS CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIATalOIIUX HECKOJIbKO IIAroB pPELICHUS, €CIU YCIOBUS
MIPUMEHEHUS 3a/IaHbl B IBHOW U HESIBHOM (opMme;

pelarh 3ajJadyd Ha JI0Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOLICHUH |
HAaXOXJCHUE TEOMETPUUECKUX BEJTUYMH;

MIPUMEHATH MPOrPAMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKUX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE  3HAHUS HA  MPAKTUKE:  CPaBHUBAT,
AHAIIM3UPOBATH U OLIEHUBATh PEAJIbHBIC CUTYALNH, IPUMEHATH U3yUEHHbIC
MOHATHUS, TEOPEMBbI, CBOWCTBA B IPOLECCE IIOUCKA  PEIICHUS
MaTeMaTuyecku  C(OPMYJTUPOBAHHOW  TPOOJIEMBI,  MOJEIUPOBATH
pealibHbIE CHUTYAIlMd Ha SI3bIKE T€OMETPUHU, HMCCIEA0BATH IMOCTPOCHHBIE
MOJIEIA C MCIOJb30BAHUEM T'E€OMETPUYECKUX TMOHSATHM W TEOPEM,
anmapara anreOpbl, pemarbh [PAKTUYECKUE 3a/aud, CBSI3aHHBIE C
Hax0XJICHUEM T€OMETPUUECKUX BEIINYNH;

UMETh TpeACTaBlIeHUS 00 OCHOBHBIX ATalax pa3BUTUS TE€OMETPUM Kak
COCTaBHOM 4yacTu (pyHJIaMEHTa Pa3BUTHS TEXHOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC
Ne HanMeHoBaHMe pa3/ie/ioB U TeM Komraecrno wacos
/i IPOrpaMMBI Beero KonTposabHbie
padoThI
1 BBenenue B ctepeoMeTpuio 23 1
5 B3aumHoOe pacnonoxeHue NpsiMbIX B 6 |
IIPOCTPAHCTBE
3 [TapanienbHOCTb MPSMBIX U MJIOCKOCTEH B 2
IIPOCTPAHCTBE
4 HepHeHl[I/IIEYHSIpHOCTb HPSIMBIX U ’5
IUIOCKOCTEH B MPOCTPAHCTBE
VYTIIBl ¥ pacCcTOSHUSA 16 1
MHororpaHHuKu 7 1
BexkTops! B mpocTpaHcTBE 12
2 HOBTOE)GHI/IG, 000011IeHNe U CHCTeMaTH3alus 5 )
3HaHUHI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6




11 KIIACC

HanmeHnoBaHMe pa3/ie/ioB U TeM

KoanuyecTBO 4acoB

Ne i/ S Beero KoHnTtpoibHbIe
padoThbI
1 AHaIUTHYECKAs TEOMETPUS 15 1
) [ToBTOpEHME, 0606u1eH111e u L5 |
CUCTEMaTHU3ALMS 3HAHUN
OO0BbEM MHOrOrpaHHHMKa 17 1
4 Tena Bpamenus 24 1
5 [Tnomaayu moBEpXHOCTH U 0O0BEMBI 9 |
KpPYTJIBIX T€J
6 JIBYOKEeHUS 5 1
. [ToBTOpEHwE, o606meH1:Ie u 17 )
CHUCTEMaTHU3aIMs 3HAHUN
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 8




MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBLHOM ITPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
NpoBepPsieMOro .
00pa30BaTeJIbHON NPOrPaAMMBI CpeIHero 001ero 00pa3oBaHus
pe3yJabTara
7 I'eomeTpus
7.1 OrniepupoBaTh MOHATUSIMH: TOUYKA, MPSAMast, MIIOCKOCTh
79 [IpuMeHATh aKCHOMBI CTEPEOMETPUM U CIEACTBUS M3 HUX NPU PELICHUU
' F€OMETPUUYECKHX 3a/1a4
73 OnepupoBarh MOHATUSAMH: TapAJUICNBHOCT W NEPHEHAUKYJISIPHOCTH
' NPSIMBIX U IJIOCKOCTEN
74 KnaccudumupoBaTe B3aUMHOE pacHOJIOKEHUE MPSAMBIX U IUIOCKOCTEH B
' IPOCTPAHCTBE
OniepupoBaTh MOHATHSAMU: ABYTPAHHBIN YToJl, TPaHU JBYTPAHHOTO YIJIa,
7.5 pebpo ABYTpaHHOTO yrja, TUHEWHBINH Yrosl ABYTPAHHOTO yrja, rpajayCHas
Mepa JIBYTpaHHOTO yria
76 OnepupoBaTh MOHSATUSMU: MHOTOTPAHHHMK, BBINYKIbI W HEBBITYKJIBIN
' MHOTOI'PaHHHK, 3JIEMEHTHl MHOTOI'PAaHHHKA, PABWIbHBIA MHOTOTPAHHUK
77 Pacnio3HaBaTth OCHOBHBIE BHUIbl MHOTOIPAaHHHUKOB (NMpaMuia, MpU3MA,
' MPSIMOYTOJIBHBIN Mapaienenumne, Ky0)
KnaccudummpoBaTh  MHOTOTpaHHUKH,  BBIOMpas  OCHOBaHUS  JUISA
7.8 KJacCU(pUKauu (BBITYKJIbIE U HEBBIMYKIbIE MHOTOIPAHHUKHU, MIPABUIIbHBIC
MHOTOTPaHHHKH, MPSIMbIE U HAKJIOHHBIE TPU3MBI, TTapaIeNETUIIE I )
7.9 OnepupoBaTh NOHATHIAMU: CEKYLIas INIOCKOCTh, CEYEHUE MHOTOI'PaHHUKOB
710 OOBACHATHh MPUHIIMIIBI IOCTPOCHUSI CEYCHU MHOTOTPAHHUKOB, HUCIIONB3YS
' METOJI CIIE/IOB
CtpouTh ceuYeHUsT MHOTOIPAHHUKOB METOJOM CJI€/IOB, BBIMOJHATH
7.11 (BBIHOCHBIE) IJIOCKHE YEPTEXKH W3 PHUCYHKOB IMPOCTBHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHH3Y
Pematp 3amaun Ha HAXOXKIEHHE T€OMETPUUYECKUX BEIMYUH MO 0Opas3iam
WIM alIropuT™MaMm, NPHUMEHsSsT H3BECTHbIE aHAIUTHYECKUE METOAbl IpHU
7.12 pELIEHUH  CTaHAAPTHBIX MaTEeMaTUYECKUX 3aJad Ha  BBIYHCIICHHE
paccTOSTHUM MeXAy ABYMsS TOYKAMH, OT TOYKH JO HPSIMOM, OT TOYKHIO
MJIOCKOCTH, MEXKY CKPEIIUBAIOUTUMUCS MPSIMBIMU
Pematp 3amaun Ha HAXOXKIEHHE T€OMETPUUYECKUX BEIMYUH MO 0Opas3am
7.13

Win aJiroputMaM, IPUMCHAA H3BCCTHBIC AHAJIMTHUYCCKUC MCETOAbI IIpH
PCIICHUN CTAHHAPTHBIX MATCMATHUUYCCKHUX 3daJda49 Ha BBIYHUCJICHHUC YIJIOB




MEX/y CKPELIUBAIOIIUMUCS NPSAMBIMU, MEXIY MpsIMOW U IUIOCKOCTHIO,
MEXy TIIOCKOCTSMH, ABYTPAHHBIX yTJIOB

Beraucnate 00bEMBI M TIIOMIAA TTOBEPXHOCTEH MHOTOTPAHHUKOB (ITPU3Ma,

7.14 NUpaMuJa) € MPUMEHEHUEM (QOpPMYyJl, BBIYMCIATH COOTHOLICHHUS MEXIy
IUIOIIAIIMU TOBEpXHOCTEH, 00bEMaMU 0I0OHBIX MHOTOTPAHHUKOB
715 OnepupoBaTh NOHATUSMHU: CHUMMETPHUS B IPOCTPAHCTBE, LIEHTP, OCb U
' IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh U TUNIOCKOCTh CHMMETPUH (PUTYPBI
W3BnekaTh, mnpeoOpa3oBbIBaTh W HHTEPIPETUPOBATH HH(MOPMAIHIO O
7.16 OPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UTrypax, TpeACTaBICHHYIO Ha
yepTekax U pUCyHKax
[IpumensaTs reomerpuueckue (GaxkTbhl A PELICHUS CTEPEOMETPHUUECKUX
7.17 3a1a4, MPEINoJararolliiX HECKOJbKO IIaroB pELIeHUs, €CIIU YCIOBHS
NpUMEHEHHUs 3a1aHbl B IBHOU hopme
718 [lpumensaTy mnpocreilliue NpPOrpaMMHBIE CPEICTBA U AJIEKTPOHHO-
' KOMMYHHKAIIMOHHBIE CUCTEMBI IIPH PEILICHUH CTEPEOMETPUYECKUX 3a/1ad
719 [TpuBoauTH HpHUMEpPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJAE U
' YKU3HU, paclio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpuMeHsTh MONy4YeHHbIE 3HAHUS Ha MPAKTHKE: aHAJIW3UpPOBAaTh peajbHbIE
CUTyalluu M NMPUMEHITh U3YyUCHHbIE TIOHATHUS B IPOLECCE MTOMCKA PELICHUS
MaTeMaTHYeCKu C(HOPMYIHPOBAHHON MPOOIIEMBI, MOJICIUPOBATh PEabHbIC
7.20 CUTyallud Ha SI3bIKE T€OMETPUH, MCCIEN0BAaTh IOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM T'€OMETPUUYECKUX MOHSATUN U TEOpeM, almapara ajareopsl,
pematb  MpakTUYECKHUE  3aJauyd,  CBA3aHHbIE C  HAXOXJACHHUEM
FeOMETPUUECKUX BEJIMYUH
11 KJIACC
Kon .
IIpoBepsiemble nIpeaMeTHBIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOM
NpoBepPsSIeMOro .
o0pa3oBaTeIbHOM NPOrpPaMMBbI CpeIHero o0mero 00pasoBaHus
pe3yJbTarta
6 I'eomerpus
OmnepupoBaTh HOHATHAMU: IMIMHJIpHUYECKas MOBEPXHOCTh, OOpasyrolue
6.1 LWIMHAPUYECKOW IOBEPXHOCTH, LMIMHIP, KOHMYECKas IOBEPXHOCTb,
o0pasyrolire KOHMYeCKOH TOBEPXHOCTH, KOHYC, cheprueckasi MIOBEpXHOCTb
6.2 PacnioznaBath Tena BpameHus (IWIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CIOCOOBI TTOTYYSHHS TEJ BPALICHHUS
6.4 KnaccuduiupoBats B3auMHOE pacoyiokeHne chepsl U IOCKOCTH
OnepupoBaTh NOHATUSAMHU: IIAPOBOI CETMEHT, OCHOBAHUE CEIMEHTA, BHICOTA
6.5 CErMEHTa, IIApOBOM CJIOM, OCHOBAHUE ILIAPOBOIO CJIOS, BBICOTA LIAPOBOTO

CJ1051, IAPOBOU CEKTOP




6.6

Beruucisate  00BEMBI M IJIOIMIAAM  TOBEPXHOCTEH TEJN  BpalleHUs,
TEOMETPUUYECKHX TN C MPUMEHEHUEM (POpMY.T

6.7

OnepupoBaTb MNOHATHSIMM: MHOTOTPAaHHHUK, BIHMCAHHbII B cdepy u
ONMCaHHBIN OKOJIO cdepsbl, chepa, BIMCaHHAS B MHOTOTPAaHHUK WJIU TEJO
BpalIeHUs

6.8

BBIYucnaTh COOTHOMIEHUS MKy IIIOMAISIMH IIOBEPXHOCTEH U 00BEMaMu
OJXOOHBIX TEIT

6.9

N3o0pakaTh u3yuyaemble (GUIypbl OT PYKH M C NPUMEHEHHUEM IPOCTHIX
4epTEKHBIX HHCTPYMEHTOB

6.10

BemonHATh (BBIHOCHBIE) IUIOCKHE YEPTEKU U3 PHUCYHKOB TMPOCTHIX
00BEMHBIX (QUryp: BUI CBEpXy, COOKY, CHH3Y; CTPOUTH CEUEHUS Tl
BpallleHus

6.11

W3Bnekatb, WHTEPIPETHPOBaThL M MPeoOpa3oBbIBaTh HHGOPMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, IMpeACcTaBICHHYI0 Ha
yepTrexax U pUcyHKax

6.12

[TpumeHaTh reoMmerpuueckue (GaxkThl Ui PEHICHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEIOJIATAIOIINX HECKOJIBKO IIAroB pEIICHMs, €CIU YCIOBUS
NPUMEHEHUs 3aJJaHbl B IBHOM opme

6.13

OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BBINONHATE  JICWCTBUSL  CIIOKEHUSI BEKTOPOB, BBIUUTAHUS BEKTOPOB W
YMHOXKCHHUSI BEKTOpa Ha 4YHCJIO, OOBSICHITH, KAKUMH CBOWCTBAMH OHH
o0J1agaroT

6.15

HpI/IMeHHTB IMMPaBUJIO ITapaJUICJICIIUIICAa ITPH CIIOKECHUN BEKTOPOB

6.16

OnepupoBaTb NOHATUAMHU: JEKAPTOBBl KOOPAMHATHI B TMPOCTPAHCTBE,
BEKTOP, MOJYJIb BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, Yo
MEXy BEKTOpaMH, CKaJISIpHOE MPOU3BEIEHUE BEKTOPOB, KOJJIMHEAPHBIE U
KOMILUTaHapHbIE BEKTOPHI

6.17

Haxomuth cymMmMy BEKTOpPOB M MpOM3BEIACHHE BEKTOpPA HA YHWCIO, Yroj
MEXJly BEKTOpaMH, CKaJIIPHOE IMPOU3BEICHUE, PACKIIaJbIBaTh BEKTOp IO
JIBYM HEKOJUIMHEapHBbIM BEKTOpam

6.18

BaIlaBaTI) IIJIOCKOCTH YPABHCHHUEM B IleKapTOBOfI CUCTCMEC KOOpANHAT

6.19

Pemate HpOCTefIHlPIe TCOMCTPHUYCCKUC 3aladyd Ha NMPUMCHCHUC BCKTOPHO-
KOOpAWMHATHOTO METO1a

6.20

Pemarsr 3a7aum Ha J0Ka3aTENbLCTBO MaTEMaTHUYECKMX OTHOIICHUM WU
HaXOXKACHHUEC TCOMCTPUYCCKUX BCIUYUH I10 06pa3uaM HUJIn aJiropuTMam,
IIPUMCHS S HN3BCCTHLBIC MCTOABI pu peuicHun CTaHAApTHBIX
MAaTEMAaTHYCCKHUX 3aaa4

6.21

[IpumenaTy mpocTeiliue MNpPOorpaMMHBIE CpPEACTBA U AJIEKTPOHHO-
KOMMYHHKAIIIOHHBIE CUCTEMBI IIPH PEIICHUN CTEPEOMETPUUECKUX 3a/]1a4

6.22

[IpuBoaUTE NMpUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B NPHUPOJAE U
JKU3HH, PACIIO3HABATh MPOSABIECHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE




6.23

[TpyuMeHATh MOJydYeHHbIE 3HAHMUS HA MPAKTHKE: aHAJIU3UPOBATH peasibHbIC
CUTyalluu U MPUMEHITh U3YUYCHHbIE MOHATHUS B MpOIEcce MOKCKa PEeIICHUs
MaTeMaTH4ecku cHopMyIMpOBAHHOM MPOOIEMBI, MOAECTUPOBATH PEAbHbBIE
CUTyallul Ha S3bIKE T€OMETPUH, MCCIENI0BAaTh IOCTPOEHHBIE MOJETH C
HCIIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHSATUN U TeopeM, ammapara ajareopsl,
pemiate  MpakTUYEeCKHe  3a7aud,  CBA3aHHBIE C  HAXOXJACHHEM
TeOMETPUUECKHUX BEIMYUH




IHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUSA

I'eomerpus

7.1

OcHoBHbIE TOHATHS cTepeoMeTpud. Touka, mpsiMasi, IUIOCKOCTb, IPOCTPAHCTBO.
[TonsiTrie 06 aKCHOMaTUYECKOM MTOCTPOCHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUU U
CIIEJICTBUS U3 HUX

7.2

B3aumHoe pacrnosyiosxeHue MpsiMbIX B MPOCTPAHCTBE: MEpeCceKaronIrecs, napauieilbHble
W CKpemuBaroniuecs mnpsmMbie. [lapamiensHOCT, TPSAMBIX W TJIOCKOCTEH B
MIPOCTPAHCTBE: MapajlieibHbIE MpsSIMble B MPOCTPAHCTBE, MapaLIEIbHOCTh TPEX
NpsIMBIX, TMapajuie]bHOCTh TMPSAMOM M IUIOCKOCTH. YTJBIC COHANpaBiICHHBIMU
CTOPOHAaMH, yTOJI MEXIYy MpSMBIMH B IMpocTpaHcTBe. [lapannenbHOCTh MIOCKOCTEH:
napajuleNibHble IUIOCKOCTH, CBOMCTBa MapajuleNbHBIX IUIockocTel. [Ipocreiimue
MIPOCTPAHCTBEHHbIE (UTYpPHl Ha IJIOCKOCTU: TETpadap, KyO, mapajuieNnenunen,
MOCTPOCHUE CEUCHUI

7.3

HepHeHHI/IKYHSIpHOCTB HpﬂMOI\/'I N IUIOCKOCTU: MEPHNCHAUKYIIAPHBIC IIPSAMBIC B
[IPOCTPAHCTBE, MPSMbIE MapajielbHble U MEPHEHAUKYISPHbIE K IUIOCKOCTH, MPU3HAK
MEPIEHANKYISIPHOCTH MPSIMOM M TIOCKOCTH, TEOPEMa O MPSAMOW MEPIEeHIUKYISIPHON
IUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YTOJl MEX]y MPSMOM U MIIOCKOCTBIO, JBYTPaHHbBIN
YToJ1, JIMHEHHBINA Yrol AByrpaHHoro yria. [lepneHauKymisp U HaKJIIOHHbIE: PACCTOSHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSAMOM J0 MIIOCKOCTH, MPOEKIHs (GUTYphl Ha
MI0CKOCTh. [lepneHInKyIsIpHOCTh MJIOCKOCTEH: MPU3HAK MEPHEeHIUKYISIPHOCTH ABYX
wiockocTeil. Teopema o TpEx mepreHAnKyIspax

7.4

[loHATHE MHOrOrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOIOIDAaHHMKA, BBIIYKIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. [Ipusma: n-yrosnbHas
IpU3Ma, TpaHU U OCHOBAHMs INpPHU3MBI, MpsAMas M HAKIOHHAs IPU3MbI, OOKOBas M
II0JIHAsI IOBEPXHOCTH Npu3Mbl. [lapannenenunen, npsSMOyroibHbIM napaenenunes u
ero cpoiictBa. [lupamupa: n-yronbHas mupamujia, I'paHd U OCHOBAHUE MHUPAMUIBI,
OoKOBasi M TOJHAs MOBEPXHOCTb MHMPaMMJIbl, MPABWIIbHAS M yCEUEHHas NHpaMHJa.
OneMeHTsl Mpu3Mbl U nUpamMuibl. [IpaBUibHBIE MHOTOTPAaHHUKHU: IOHATHE
NPaBUIBHOTO MHOTOTPAaHHUKA, MpaBUIbHAs NpU3Ma M IpaBUIbHAs NUpPaMUJA,
NpaBUiIbHAS TpEYrojbHas MUpaMHJia U MPaBWIbHBIA TeTpasap, Kyo. IIpeacraBnenue o
IIPAaBWJIBHBIX MHOTOIPDAaHHUKAaxX: OKTa’lAp, MAOAcKa’aAp U ukocayapyrue CeueHus
MPU3MBI U TUPAMHUJIBI

7.5

CI/IMMeTpI/IH B IIPOCTPAHCTBC. CUMMECTPHUA OTHOCUTCIIBHO TOYKH, HpHMOﬁ, IIIIOCKOCTH.
OEeMEHTHI CUMMCTPHU B InmupaMuaax, MnapauiCJICriIc1ax, IMIpaBUJIbHBIX
MHOTI'OI'paHHHUKax

7.6

Berurcnenue 3J1€MEHTOB MHOTOTPAaHHUKOB: pEOpa, awaroHamu, yriel Iliomans




OOKOBOI MMOBEPXHOCTH U MOJTHOM MOBEPXHOCTH MPSMOM TTPU3MBI, TUIOIIAIb OCHOBAHUMH,
TeopemMa 0 GOKOBOI MOBEPXHOCTH MPSIMOM Mpu3MBI. [11011a1s 60KOBOM MOBEPXHOCTH H
MOBEPXHOCTU TMPaBWIBHON MUPaMHIbI, TeOpeMa O IUIOIIAIU YCEUEHHOM MUpPaMUIBI.
[Tonsitue 06 00béMe. OOBEM MUPaAMUIBI, TPU3MBI

7.7

[Tono6ubie Tena B mpocTpaHcTBe. COOTHOLICHUS MEXAY IUIOIASIMU ITOBEPXHOCTEH,
00BEMaMU OJOOHBIX TEI

11 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAHUSA

6

I'eomerpus

6.1

Hunuaapuyueckas TOBEPXHOCTh, 00pa3yroNIue MMIMHIPUICCKON MOBEPXHOCTH, OCh
MAIUHAPUYECKOW TOBEpXHOCTU. [lunwmHap: ocHoBaHMS M OOKOBas IOBEPXHOCTH,
o0Opasyromiasi ¥ 0Ch, TUIOMIAAbL OOKOBOW U MOJTHOW MTOBEPXHOCTH

6.2

Konnueckasi moBepxHOCTh, 00pa3yronine KOHUIECKOH MOBEPXHOCTH, OCh U BEPIIIMHA
KOHUYecKol mnoBepxHocTH. KoHyc: ocHOBaHuEe W BepliMHA, o0pa3yromas U OcCh,
10 s OOKOBOW W TOJHOW MOBEPXHOCTH. YCEUYEHHBIM KOHYC: oOpasyromue H
BBICOTA, OCHOBaHHS U OOKOBasi IOBEPXHOCTh

6.3

Cdepa n map: neHrp, paguyc, AMaMeTp, IIIOMAAbL TOBEPXHOCTH cdepbl. B3anmHoe
pacnosoxeHue cdepsl U IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, IUIonaib

cdepbl

6.4

N3o0pakenue Ten BpalieHus: Ha II0CKoCcTH. Pa3BEépTka HMIMHIpa 1 KOHYCa

6.5

KOM6I/IHaI_II/II/I TCJI BpallCHHUA U MHOTOTPaHHUKOB. MHOFOFpaHHI/IK, OIIMCaHHBIM OKOJIO
C(I)epBI, C(bepa, BIIMCAHHAs B MHOT'OT'PAHHUK, UJIW TCJIO BpalllCHUA

6.6

[Tonsitue 06 00bEMe. OcCHOBHBIE CBOWCTBa 00BEMOB Teil. Teopema 00 oOBEME
MPSIMOYTOJIBHOTO MapaJijiesienumneaa u cieactBus uz He€. O0bEM IIMIIMHIpa, KOHYCA.
O0BéM mapa u riomazab chepbl

6.7

[TogoGubIe Tena B mpocTpaHcTBe. COOTHOIICHUSI MEXIY TUIOMIAISIMU TTOBEPXHOCTEH,
00BEMaMHU ITOTOOHBIX TENI

6.8

Ceuenust mwiMHApa (MapajuieibHO U MEPIEeHIUKYISIPHO OCH), CEYEHHs KOHyca
(mapajuiebHOE OCHOBAHMIO U IPOXOJIIEe Yepe3 BEPIIMHY ), CEUEHHUS I1apa

6.9

BexkTop Ha 1ockoctd M B IpocTpaHcTBe. CIOKEHHWE M BBIYMTAHHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4yucio. PasnoxkeHne BeKTOpa 1O TPEM HEKOMILJIaHAPHBIM
BekTopaM. [IpaBwiio nmapajutenenunena. Pemenue 3anad, CBSI3aHHBIX C IPUMEHEHUEM
IIpaBUJI IEUCTBUM C BEKTOPaMHU

6.10

IIpsimoyronbHasi cuctemMa KOOpAMHAT B IpocTpaHcTBe. KoopamHaTel BeKTOpa.
IIpocreiimue 3agaun B KOOpAMHATaxX. Yroia Mexay BekTopamu. CkanspHoe
IIPOU3BEJICHUE BEKTOPOB. BpluncieHue yrioB MexXAy NPSAMBIMA U IUIOCKOCTSMH.
KooparHaTHO-BEKTOPHBIM METOJ IIPU PELLIEHUN T€OMETPUYECKUX 3a]1a4




INPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJIBLHOM
IMPOTPAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeOGOBaHUSI K MPEJIMETHBIM Pe3yJIbTATAM OCBOCHHS
NPOBEPSIEMOr0 | OCHOBHOI 00pa30BaTeJIbHOI MPOrpaMMBbl CpeAHero 001ero
TpeOoBaHus o0pa3oBaHust

Brnagenne MeronaMum J0Ka3aTeNbCTB, aJrOPUTMAMM PEIICHUS 3a]ady;
yMeHHe (OpMyJIMpPOBAaTh M ONEPUPOBATH MOHATHUAMU: OIPENIEICHUE,
aKcuoma, Teopema, CIEACTBHE, CBOWMCTBO, INPHU3HAK, JOKAa3aTEJIbCTBO,
paBHOCHIIbHBIE (POPMYJIHUPOBKH; MPUMEHSTh MX; YMEHHE (OPMYIHPOBATH
o0paTHOE€ M NPOTHUBOINOJIOKHOE YTBEPXKICHHE, NMPUBOAUTH NPUMEPHI U
KOHTPIIPUMEPBI, HCIOJIB30BaTh METOJ MAaTEMaTHYECKONM MHIYKIWH,
IIPOBOJIUTH JI0KA3aTEIbHBIE PACCYKIACHUS PU PELICHNUN 3a]a4, OLICHUBATh
1 JIOTUYECKYI0  IPaBUJIBHOCTb  PAcCYXKIACHMH; YMEHUE  OIEpUpOBATH
MOHATUSMH: MHOXECTBO, ITOJAMHOYKECTBO, ONEpalUy HAJ MHOKECTBAMU;
YMEHHE  HCIOJB30BaTh  TEOPETUKO-MHOXKECTBCHHBIM  ammapar s
OIMCaHUs PeaJbHBIX MPOLIECCOB U SBJICHUMN U IIPU PELICHUHU 3a]a4, B TOM
qyclie U3 IPYruX y4eOHbIX MPEIMETOB; YMEHHUE ONEPUPOBATh MOHATHIMMU:
rpad, cBsI3HBIN Tpad, 1epeBo, LUK, rpad Ha IUIOCKOCTH; YMEHHE 3a/1aBaTh
U OIUCHIBAThH TPadbl pa3TUYHBIMU CIIOCOOAMH; HCIIOIB30BATh Ipadbl MpH

PCUICHUHU 3a1a1

YMeHue onepupoBaTh IMOHATUSAMU: HATYPAJIBHOE YHUCIIO, LEJIOE YHUCIIO,
CTEIEHb C LIEJIBIM TOKA3aTeNIeM, KOPEHb HAaTYypaJIbHOW CTENEHU, CTENEHD C
palMOHAIBHBIM TIOKA3aTeNIeM, CTENEHb C JICUCTBUTEIBbHBIM MOKa3aTeIeM,
norapudmM YHMCIA, CHUHYC, KOCHUHYC M TAaHI€HC MPOU3BOJIBHOTO YHCIA,
OCTaTOK IO MOIYJ0, PAalMOHAIBHOE YHUCJIO, HWPPAlHUOHAIBHOE YHUCIIO,
MHOKECTBA HATypPAJIbHBIX, LENBIX, PALUOHAIBHBIX, JECHCTBUTEIBHBIX
2 YHUCEJ; YMEHHUE UCIIOIH30BaTh MPU3HAKH JACIUMOCTH, HAUMEHBIINN 001U
JENUTENIb W HaWMEHbIIee o0Ilee KpaTHOe, anropuT™M EBkimuma mnpu
pELIEHUH 3a7a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3ULIMOHHBIMU CUCTEMAMH
CUHCJICHHSI; YMEHHE BBITIOJNHATH BBIUYMCICHUE 3HAYCHUN U PeoOpa3oBaHUs
BBIPOKEHUI CO CTeneHsAMHU U JorapupmMamu, npeodpazoBaHusi IPOOHO-

palrOHAJIbHBIX BI:IpEl)KCHHfI; YMCHUC OIICpHUPOBATH IIOHATUAMU:

IIOCJICAOBATCIIbHOCTD, apI/I(i)MeTI/ILIeCKaH IIporpeccusi, IcOMCTpPpHUUCCKAA




nporpeccusi, OECKOHEYHO YOBbIBAIOIIAass I€OMETpUYECKass IPOrpeccus;
YMEHHME 3a/aBaTh IIOCIEAOBATEIBHOCTH, B TOM 4YHCJIE C IOMOILBIO
PEKYpPpPEHTHBIX (POpMyII; yMEHHUE ONEPUPOBAThH MOHATHAMU: KOMIUIEKCHOE
YHUCIIO0, CONPSOKEHHBIE KOMIUIEKCHBIE YHMCIA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO  4YHcia, (opmMa  3amucH  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TPUTOHOMETpPUYECKass U anreOpanyeckas), yMeETh
NPOU3BOUTH apu(pMETHYECKHE JEHCTBHS C KOMIUIEKCHBIMH UHCIIAMU;
MIPUBOIUTH TIPUMEPHI MCIIOJIb30BAHHS KOMIUIEKCHBIX YHCEN;, ONepUPOBAThH
NOHATHAMM:  MaTpuma 2x2  wu  3X3, ONpeaenuTeNlb  MaTpHIbI,

FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMeHne onepupoBaTh MNOHATHAMH: PalHAOHAIbHBIE, HPPALHOHAIbHBIC,
NoKa3aTesbHbIe, CTENEHHbIE, JOrapupMuUUecKre, TPUTOHOMETPUUECKUE
YpaBHEHUs M HEPaBEHCTBA, MX CHUCTEMBI, YMEHHE OIEPUPOBATH
MOHATUAMM: TOXJECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHME, ypaBHEHUE,
HEPaBEHCTBO, CHCTEMa YPAaBHEHUH M HEPABEHCTB, PAaBHOCWIBHOCTH
YpaBHEHUH, HEPABEHCTB M CHCTEM; YMEHHME penlaTb YpaBHEHHS,
HEPAaBEHCTBA M CHUCTEMBl C IOMOIIBIO pPa3JIMYHBIX IPUEMOB; pELIATh
YpPaBHEHUs, HEPAaBEHCTBA W CHCTEMBl C I1ApaMETPOM; IIPUMEHSATH
YPaBHEHHMsI, HEPABEHCTBA, MX CHUCTEMBI JUI1 PELICHUS MaTEMaTHYECKHUX

3aj71a4 M 3a]1a4 U3 Pa3UYHbIX 00JacTel HAyKU U peabHON KU3HU

YMeHue omnepupoBaTh TOHATHAMH: (YHKIHS, YETHOCTh (YHKIINH,
NEPUOJIMYHOCTh (DYHKIMM, OTPAHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
(byHKUIMHU, SKCTpeMyM (YyHKIUHM, HauOojbllee M HaMMEHBIIEE 3HAYCHUS
(GYHKIMM Ha TPOMEXYTKE, HETpepbIBHAs (YHKIIUS, aCUMOTOTHI rpaduka
¢byHKIMHU, TepBas ¥ BTOpas MPOU3BOAHAS (DYHKIMH, T€OMETPHUUECKUI U
¢u3nvecKkuii CMBICT TPOU3BOAHOHM, TEepBOOOpasHas, ONpeAeIEHHbIN
MHTErpai; yMEHHME HaXOAWThb AaCHUMITOThI Tpaduka (QyHKUUH; yYMEHHE
BBIUUCIATh  NPOM3BOJHBIE  CYMMBI, ITPOU3BEIEHHUS, YAacTHOIO U
KOMIO3ULUK (YHKIMHA, HAaXOAWUTh ypaBHEHHME KacaTelbHOM K rpaduky
(GyHKIMU; yMEHHME HAaXOOUTh MPOHM3BOJHBIC 3JEMEHTApHBIX (DYHKIIHIA;
YMEHHE HCIOJIb30BaTh IPOU3BOJIHYIO JJIsi HUCCIEIOBaHUS (QYHKIMM,
HaxXoAuTh HauOOJbIIME W HAaUMEHbIIUE 3HA4YeHUs (YHKIMHA; CTPOUTH
rpadMKd MHOTOYJICHOB C HCIIOJB30BAaHMEM amrapara MaTeMaTHYeCKOTo
aHalIu3a; MPUMEHATh MPOU3BOAHYIO U1 HAXOXKJICHHsS HAaWIy4dIlIero
pelleHrss B IPUKIAIHBIX, B TOM YHCJIE COLUAIBHO-3KOHOMUYECKUX U

(bU3HYeCKUX 3a/adax; HaXOJIUTh IUIOMAAU U 00BEMBI (PHUTYp C TOMOIIBIO




HHTCrpaaa; MNpUBOAUTL HNPHUMEPLI MATECMATHUYCCKOIO MOACITIUPOBAHUA C

NOMOIIBIO AU epeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh HOHATHAMU: Tpauk GyHKIMH, oOpaTHas QyHKIuS,
KOMIO3UIMS (QYHKIMM, nuHeWHas GyHKOUS, KBaApaTU4Has (QyHKUUSA,
panMoHanbHass (QYHKLUS, CTENeHHass (QYHKLUUSA, TPUTOHOMETpUYECKHE
¢byHKIMH, OOpaTHBIE TPUTOHOMETPHUYECKHE (YHKIWH, TOKa3aTelbHas |
norapupmuueckass (QyHKIMH; yMEHUE CTPOUTh TpapUKd H3YUEHHBIX
GyHKUMH,  BBINOJHATH  TpeoOpa3oBaHust  rpadukoB  (GYyHKUHH,
UCMOJb30BaTh TPa(UKKU U1 U3yYEHHs MPOLECCOB U 3aBUCHUMOCTEH, NpHU
pelIeHNH 33734y U3 JAPYrMX Yy4eOHBIX NpeAMETOB M 3a1ad U3 peaybHOU
KU3HH, BBIpOXKaTh (OPMYJIaMH 3aBHCHMOCTH MEXIy BEIWYHHAMU;
UCIOJIb30BaTh CBOMCTBAa W Trpaduku (QyHKIMHA Ui pelleHus ypaBHEHUH,
HEpaBEHCTB M 3aJay C IapaMeTpaMH; M300pakaTb Ha KOOPAMHATHOMN

IJIOCKOCTH MHOKECTBA PEIICHUN ypaBHEHUH, HEPABEHCTB M UX CHUCTEM

YMeHue pemarbh TEKCTOBBIE 3a7aud pPa3HBIX TUMOB (B TOM 4YHCIE Ha
MPOLICHTHI, AOJIU U YacTH, HA JBWXKEHHUE, pabOTy, CTOUMOCTh TOBApOB U
YCIIyT, HAJIOTH, 33Jja4d U3 00JIACTH YNpaBICHUS JUYHBIMH U CEMEHHBIMU
(uHAHCAMM); COCTaBIISTh BBIPAKECHUS, YPABHEHHS, HEPABEHCTBA U UX
CHUCTEMBl IO YCJIOBHIO 33Jaud, HCCIEJOBATh IOJYYEHHOE pELIEHUE U
OLICHMBATh IMPaBAOINOJ0OHOCTh pPE3YyJIbTATOB; YMEHUE MOJEIUPOBATH
peanbHBIE CHUTYyallMd Ha S3bIKE MAaTEMAaTHUKH; COCTaBISATH BBIPAKEHMUS,
ypaBHEHHUS, HEPABEHCTBA M UX CUCTEMBI 110 YCIOBUIO 3a/1a4M, UCCIIEA0BATh
MOCTPOCHHBIE ~ MOJEIM C  WCIOJB30BAaHUEM  ammapara  anreopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMeHHue onepupoBaTh MOHATHAMH: CpelHee apu(pMEeTHYECKOe, MEIHUaHa,
HauOoJbIllee U HAUMEHbBIIIEe 3HAUCHUS, pa3Max, AUCIIEPCUs, CTAaHIAPTHOE
OTKJIOHCHHE YHCIIOBOTO HAOOpa; YMEHHE H3BJICKaTh, WHTCPIPETHPOBATH
MH(POPMAILIKIO, TIPECTABICHHYIO B Ta0IMIaX, HA JAUarpammax, rpadukax,
OTPaXKAOIIYI0 CBOMCTBA PEABHBIX MPOIECCOB W SIBJICHHUIA, TIPEICTABISTH
nHpOpMaIMi0O C TOMOIIBID TabNWIl ®W JAWarpaMM; HCCIIEI0BaTh
CTaTUCTHUYCCKHUEC OAaHHBIC, B TOM 4YHUCIC C HpI/IMeHCHI/IeM rpaq)nqecxnx
METOA0B U BJICKT];)OHHI)IX Cpe)ICTB; rpa(i)nqecm/l ucciaeaoBaTb COBMECTHBIC

Ha6J'IIOI[eHI/I}I C MIOMOLIbIO JuarpaMm pacCCuBaHUA U JIMHEMHOMN perpeccuun

YMeHue onepupoBaTh IOHATUAMM: CIy4YaWHBIA OIBIT U CIy4alHOe
COOBITHE, BEPOATHOCTb CIIy4alHOTO COOBITHS; YMEHHE BBIYHUCIATH

BCPOATHOCTL C€ HCIIOJIL30BAHHCM rpa(bnqecm/lx MCTOJOB, IIPHMCHITH




(GopMyJbl CIOXKEHUS W YMHOXKEHHUS BEPOSATHOCTEH, (HOpMyJy IOJIHOM
BEpOSATHOCTH, Gopmyny bepHymnn, komOuHaTOpHBIE (QaKTHl U (GOPMYIIBI,
OLICHHMBATh BEPOSTHOCTU pealbHBIX COOBITHI; yMEHHE OIEepPUpPOBATh
MOHATHAMM:  ClIy4aiiHas BEIMYMHA, paCHpPElEIICHHE BEPOSATHOCTEH,
MaTEeMaTHUYeCKOe OXHJaHUE, IUCHEpCHUs U CTaHJApPTHOE OTKJIOHEHUE
CllyyallHOM  BEJWYMHBL, (YHKLUMU pacnpeieieHus U IJIOTHOCTH
PaBHOMEPHOI0, IIOKA3aTENbHOIO0 U HOPMAJILHOTO paclpee/iCeHuil; yMEHUE
UCIIOJIb30BaTh CBOMCTBA M3YUYEHHBIX pacHpe/eeHU Ui pelleHus 3a1ady;
3HAaKOMCTBO C MOHATHUSAMH: 3aKOH OOJIBIIMX YHCEN, METOJbl BEIOOPOUHBIX
UCCIIEIOBAaHUM; YMEHHE NPUBOIAUTH IPUMEPHI MPOSBICHUS 3aKOHA
OOoNBUIMX 4YHMCET B MPHUPOIHBIX M OOLIECTBEHHBIX SBJICHUSAX; YMEHHE
ONIEpUPOBATh MOHATHAMH: COYETAHUE, NEPECTAHOBKA, YMCIIO COYETaHUM,
YUCIO  NEPecTaHoBOK; OmHOM  HplOTOHA; yMeHHMe  NPUMEHATh
KOMOMHATOpHbIE (aKTbl U PACCYKICHUS Ul pEIleHUs 3a7ay; OLIEHUBATh
BEPOSTHOCTH PEAJbHBIX COOBITHI; COCTABISATh BEPOSITHOCTHYIO MOJENb U

HHTCPIIPECTHPOBATDH HOHy‘IGHHLIﬁ pe3yiibTat

YMeHHue omnepupoBaTb IMOHATUSAMH: TOYKA, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIUYNHA YTJa, IJIOCKUN YIroJl, IBYIPaHHbIN
yroJ, TPEXTPaHHBIM YroJj, CKPEeIUBAIOIIUECS NPAMbIE, MApaIEIbHOCTh U
NEPpNCHAUKYIISIPHOCTD TIPAMBIX U HHOCKOCTeﬁ, Yroja MExKAay IMpsIMbIMH,
Yroln MeXAy NpsAMOM M IUIOCKOCTBIO, YIOJI MEXAy IUIOCKOCTAMH,
paccTositHue OT TOYKM [0 IUIOCKOCTH, PACCTOSHUE MEXAY IPSIMBIMU,
pacCTOsTHUE MEXKy IJIOCKOCTSMH; YMEHHME HCIIOJIb30BaTh IPU PEIIECHUN
3aJjady U3yuyeHHbIE (aKThl U TEOPEMbl IUIAHUMETPUH; YMEHHME OLIEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOIIET0 MHpPa; CTPOUTh MaTeMaTHYECKue
MOJEIM C IIOMOIIBK0 TE€OMETPUYECKMX IIOHATUNA M BEIWYMH, pelaTh

CBA3aHHBIC C HUMU NPAKTUYCCKUC 3aJa4U
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YMeHue onepupoBaTh MOHATUSAMH: IUIOMAAb (GUTYpBI, 00BEM (QUTYDHI,
MHOTOTPAaHHHK, TPaBWIbHBI MHOTOTPAaHHHK, CEYEHHE MHOTOTPAaHHHKA,
Ky0, mapajienenurnes, OpuU3Ma, NHUpaMuia, (uUrypa M IOBEPXHOCTb
BpalleHus, IWIMHIAP, KOHYC, Imap, cdepa, miomanb chepsl, III0MaIb
MOBEPXHOCTH THPAaMUAbI, NPU3MBI, KOHyCa, LWIMHApA, O0BEM KyoOa,
NPSMOYTOJBHOTO TapauleienuIiea, NUPAaMHUIbI, TPHU3MBI, LWIMHIPA,
KOHyCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEUYEHHsS KOHyCa W LWIMHApA,
napajjieibHple OCH WJIM OCHOBAHHUIO, CEUEHHE IIapa, IUIOCKOCTb,

Kacaromascs C(bepm, HUIMHAPpA, KOHYCA, YMCHHE CTPOUTH CCYCHHC




MHOTOTpaHHHMKa, M300pa’kaTh MHOTOTPAHHUKH, (DUTYpPHI U TOBEPXHOCTHU
BpAILIEHUs, UX CEYEHUs, B TOM YHUCJIE C TIOMOILBIO JIEKTPOHHBIX CPEICTB;
yMEHHE MPHUMEHSTHh CBOMCTBA I€OMETPUYECKUX (UTYp, CaMOCTOSTEIHHO
(dbopMyIIUpOBaTh ONpeAeNeHUs] U3y4yaeMbIX (PUTYp, BHIABUTATH TUIIOTE3BI O
CBOWCTBaX M MpPHU3HAKAX T€OMETPHUECKUX (Uryp, OOOCHOBBIBATH WIIH
OlpoBepraTb HX; YMEHHE TMPOBOAUTH Kiaccupukanui Quryp 1o
pa3NUYHBIM TPU3HAKAM, BBIIOIHATH HEOOXOJUMBIE JIOTIOJHUTEIIBHBIC

MTOCTPOCHUS
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YMeHue onepupoBaTh MOHSTUSAMM: JBHKEHHE B  IPOCTPAHCTBE,
napajuieJbHbI MepEeHOC, CUMMETPHsI Ha IUIOCKOCTH M B MHPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHuEe TOMO00MS, TMOJ00HbIE (QUTYPBI, YMEHHE
pacro3HaBaTh paBHbBIE U MOJOOHBIE (UTYPBL, B TOM YHCJIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYpe; UCIOJIb30BATh T€OMETPUUECKUE OTHOIICHUS MPHU
pelIeHnr 3a]a4y; HaXOJWUTh T'€OMETPUYECKHE BETUYMHBI (JJIMHA, YTOJ,
wIomaab, 00bEM) NpU PEIIeHUH 3a/1a4 U3 JPYTUX Y4eOHBIX MPEIMETOB U
u3 peanLHoﬁ KN3HU, YMCHUC BBIUYUCIIATH TCOMETPHUYCCKUE BCINMYHNHBI
(nmuHA, yroy, TIIOIMAgh, OOBEM, IUIOIIAAL TOBEPXHOCTH), HCIOJIB3YS
HN3YYCHHBIC (bOpMy.HI)I U MCTOAbI, B TOM YHCJIC. ILIOINAJb ITOBCPXHOCTHU
MUpaMubl, MPU3MBI, KOHYCa, LWIMHIpA, IJoans chepsl; o0bEM Kyoa,
MNpAMOYTOJIBHOIO  Mapajuiejiciurcaa, IMupaMuabl, I[IPU3MbI, NOUJIWHAPA,

KOHYcCa, IlIapa; yMEHHE HAXOUTh OTHOIIIEHUE 00BEMOB TTOTI00HBIX (hHUTyp
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YMeHne onepupoBaTh MOHATUSAMU: MPSIMOYTOJIbHAS CHCTEMa KOOPAMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPJAWHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOM3BEACHNE BEKTOpa HA YHWCIO, pPa3oKEHHWE BEKTOpa Mo Oasmucy,
CKaJspHOE TMPOU3BEACHHE, BEKTOPHOE MPOU3BENEHUE, YTOJN MEXIY
BEKTOPAMH, YMECHHE HCIIOIH30BaTh BEKTOPHBIA M KOOPJMHATHBIA METO]I

AJI1 peIICHUA T'COMETPHUICCKUX 3a/1a1 U 3aJla4 APYTUX y‘le6HBIX npeaMCTOB
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YMeHue BbIOMpATh MOIXOANIANA METO JIJIS PEIICHUS 3a1a9u; TOHUMaHUE
3HAYUMOCTH MATEMATHKH B W3yYEHUW TPUPOIHBIX M OOIIECTBEHHBIX
MPOIIECCOB U SIBJIICHWM,; YMEHHE pAaclo3HaBaTh IMPOSIBJICHUE 3aKOHOB
MaTEMaTHKU B MUCKYCCTBE, YMEHUE MPUBOJUTH IPUMEPHl MATEMATUYECKUX

OTKPBITUH POCCUMCKON 1 MUPOBOM MaTEMaTUYECKON HAyKN




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMbBIX HA EI'D
IHO MATEMATHUKE

Kon

HpOBeprEMblﬁ 3JIEMEHT COACPKAHUSA

1 Yucna v BBIYUCICHUS
1.1 Hatypanbnble u nensie yncina. [Ipu3Hakyu JeNMMOCTH LETIBIX YNACEN
12 Pammonanbueie  uncna. OOBIKHOBEHHBIE M JECSATUYHBIE JIpOOW, TPOLIEHTHI,
. OeCKOHEUHbIE IEPUOUUECKUE IpOOH
13 ApudmeTrnueckuil KOpeHb HaTypasibHOH creneHu. JleiicTBus ¢ apudmMeTndecKuMu
' KOPHSIMH HaTypajJbHOU CTEIIEHU
L4 Crenens ¢ nenslM nokasarenaeMm. CTENEeHb ¢ pallMOHAIBHBIM NToKa3areneM. CBoMCTBa
' CTENEHU
L5 CuHyCc, KOCHMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YHCIOBOIO apryMeHTa
1.6 Jlorapudm uncna. JlecstuuHble U HaTypalbHbIE J0rapu(Mbl
JelictButenpHble  4yHciia. ApudmeTuueckue omnepanuu ¢ JCHCTBUTEIHHBIMHU
1.7 yuciaamy. [IpuOnmkéHHble BEIYUCICHUS, TPaBUIa OKPYTJICHUS, TPUKHUIKA U OLIEHKA
pe3yJibTaTa BEIYMCIECHUN
1.8 [IpeoGpaszoBanue BbIpaKeHUI
1.9 KomriekcHele yncna
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 Lenbie u 1poOGHO-paIIOHAIbHBIE YpaBHEHHUS
2.2 HppanuonanbHble ypaBHEHUSA
23 TpuronomeTpuyeckre ypaBHEHUs
24 [Toka3zaTenbHBIE U JTOTapHUPMHUUECKIE YPABHEHHS
2.5 Lenble n 1poOHO-paliOHaIbHbIE HEPABEHCTBA
2.6 HppanmoHanbHbIe HEPABEHCTBA
2.7 [TokazaTenbHbIC U JOoTapuMUUECKIE HEPABCHCTBA
2.8 Tpuronomerpruyeckue HepaBeHCTBA
2.9 Cucrempl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C ITApaMETPaMU
2.11 Matpuna cucTeMbl JIMHENHBIX ypaBHEHUH. ONpenenuTeslb MaTPULIbL




OyHKIUH U TpaPuKH

OyHK1MA, cnocoObl 3amanus ¢yHknuu. ['padux GyHximu. BzanmHo oOpaTHBIC

3 ¢ynkuuu. YétHeie u Heu€THBIe QyHKIMU. [leproanueckue GpyHKIUN
OOnacTe ompeneneHuss M MHOXKECTBO 3HaueHuWM ¢yHkuumu. Hymm ¢yHkuum.
39 [IpoMexyTku  3HAKOMOCTOSHCTBA. [IpOMEXYyTKM  MOHOTOHHOCTH  (DyHKIIHH.
' MakcumMyMbl U MUHUMYMBI (QyHKIuH. HamOGonbliee ¥ HauMeHbIee 3HAYCHUE
(yHKIIUU Ha IPOMEKYTKE
13 Crenennas ¢GyHKUMS C HAaTypaJbHBIM M II€JIbIM ToKazateneM. EE cBoiicTBa u
' rpa¢uk. CoiicTBa 1 rpaduK KOpHS -0 CTENEHH
34 Tpuronomerpudeckre GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [TokazarenpHas u norapudmMuveckas QyHKINH, X CBOHCTBA U TpaduKH
16 Toukn paspeiBa. AcuMmntoTel rpadukoB (yskmui. CBoiicTBa  (QyHKIUH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 33/1aHUS MTOCIEA0BATEIHLHOCTEH
3.8 ApudmeTrnueckas u reomeTpudeckas nporpeccur. DopMyiia CI0KHBIX MPOLIEHTOB
4 Hayana maTemaruyeckoro anammsa
4.1 [IpousBonnas Gpynkuuu. [IpousBoaHble 31eMeHTApHBIX QYHKIUN
[IpumeHeHne TMPOM3BOAHON K HWCCIEAOBaHUIO (YHKIMA Ha MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxaeHue HauOoJbIIero 1 HAaMMEHbIEro 3HaYeHUs (YHKLUUU Ha
OTpe3Ke
4.3 [TepBoobOpasnas. UuTterpan
5 MHosecTBa U JIOTHKa
5.1 MHoecTBO, onepaluy Hajl MHOKecTBaMu. J{narpaMMel Disiepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTuCTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomerpus
7.1 durypsl Ha MIOCKOCTH
7.2 [IpsiMble U TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUuKH
7.4 Tena u mMOBEpXHOCTH BpaIlleHUS




7.5 KoopanHatsl u BEKTOpBI

Pabouas nporpamMmMma y4e0HOro Kypca
«BepoSITHOCTD M CTATUCTUKA. YTJIy0JICHHBIN YPOBEHb)

1u1st ooyuatromuxest 10-11 kiaccos
(ID 9185352)

HOACHHUTEJIBHAA 3AIINCKA

VYueOubiii kypc «BeposSTHOCTP HW CTaTHCTHKA» YIIyOJIEHHOTO YPOBHS
ABJIIETCSI TMPOJIOJDKEHUEM M Pa3BUTHEM OJAHOMMEHHOrOo ydeOHOro Kypca
yrayOnEHHOTO YPOBHS Ha YPOBHE CpeAHEro olmiero ooOpa3zoBaHus. YUeOHBINH KypcC
npeaHasHavyeH st GopMUpOBaHUS Y OOYHAIOIINXCS CTATUCTUYECKON KYJIbTYPhI U
NOHUMAaHHUS POJIU TEOPHUH BEPOSITHOCTEN KAK MAaTeMaTHYECKOr0 MHCTPYMEHTA JJIs
M3YUYCHUs CIIyYalHBIX COOBITUM, BEIMYMH U TiporieccoB. Ilpu u3ydeHum kypca
o0oramiaroTcsi MpEeACTaBICHUS OOydYalomMXcd O METOAAaX HCCIIECJOBAHMS
W3MEHUYMBOTO MHpa, pPAa3BHBACTCS TMOHMMAHWE 3HAYUMOCTH U  OOUIHOCTH
MAaTEMATUYECKUX METOJIOB MO3HAHUS KAaK HEOTHEMJIEMOW YacTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

Conmepxanne ydeOHOro Kypca HalpaBlI€HO Ha 3akKperuieHue 3HaHUuM,
MOJIYYCHHBIX MPU U3YyUYCHUU Kypca Ha YPOBHE OCHOBHOT'O 0OIIEero o0pa3oBaHus, U
Ha pa3BUTHE MPEACTABICHUN O CIy4YalHBIX BEIMYMHAX W B3aMMOCBS3SX MEXKIY
HAMHU Ha BaXKHBIX MPUMEPAX, CIOKEThl KOTOPBIX MOYEPHHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y 00ydarommxcst JOKHO COPMUPOBATHCS MPEACTABICHUE O
HamOoJee yIoTPpeOUTEIHHBIX U OOIUX MaTEeMAaTUYECKUX MOJIEISAX, UCTIOIb3YEeMbIX
JUISL  ONMHCAHUS  AHTPOIIOMETPUYECKUX U JeMOorpaduyecKux  BEJIUYUH,
MOTPENIHOCTE B pa3iu4HbIe POJA M3MEPEHUSX, IJIUTEIbHOCTU OE€30TKa3HOU
pabOThl TEXHUUYECKUX YCTPOUCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUI U MPOIECCOB
B oOmecTBe. YUeOHBIH Kypc SBIsSETCS 0a30M 11 OCBOCHHUS BEPOSTHOCTHO-
CTaTUCTUYECKUX METOJI0B, HEOOXOIUMBIX CIEIUATUCTaM HE TOJIbKO MH)KEHEPHBIX
CICIMAIBLHOCTEN, HO TaKXE COUUAIBHBIX M TICUXOJOTMYECKUX, TITOCKOJbKY
COBPEMEHHbBIE OOILECTBEHHBIE HAYKH B 3HAYUTEIBHOM MEpE UCIOJIb3YIOT amnmnapar
aHanu3a OOJIBIIUX JaHHBIX. lleHTpanbHYI0 4YacTh y4eOHOTO Kypca 3aHUMAaeT
o0CyX/IeHHE 3aKOHa OOJBIIMX YHMCeNl — (PYH/IAMEHTAJIbHOTO 3aKOHA IPUPOIBI,
MMEIOILIET0 MATEMATHYECKYI0 (POpMATTU3ALIMIO.

B cooTBeTcTBMM € yKa3aHHBIMU IEISIMA B CTPYKType YueOHOro Kypca
«BepoATHOCT, W CTAaTUCTUKa» HA yriayOJEHHOM YpPOBHE BBIJICIICHBI OCHOBHBIC
coziepkarenibubie JTUHUM: «CiyyaliHble COOBITHUSI U BEpOATHOCTU» U «Ciy4aiiHbie
BEJIMYMHBI U 3aKOH OOJIBIIIUX YUCET.




[ToMHUMO OCHOBHBIX JIMHUN B Y4YEOHBII KypC BKIIFOYEHBI 3JIEMEHThHI TEOPUU
rpagoB W TEOPUU MHOMKECTB, HEOOXOAMMBIC IS TMOJHOLEHHOTO OCBOCHHUS
MaTepuaia JaHHOTO Y4eOHOro Kypca M CMEXKHBIX MAaTeMAaTHYECKHX Y4eOHBIX
KYpCOB.

Conepxxanne nuHuUM «CioyyaiiHble COOBITUSL M BEPOATHOCTH»  CIYXKUT
OCHOBOM [Is1 (DOPMHUPOBAHMSI TIPEJICTABICHUNA O paCHpelieIEHUU BEPOSTHOCTEH
MEXKY 3HAYCHUSIMU CIIyYalHbIX BEJIUMYHUH. BakHYI0 4acTh B TOU CONEPKATEIBbHON
JIMHUY 3aHUMAET U3yYEHNE TEOMETPUYECKOTO U OMHOMHUAIIBHOTO pacipeiesieHui u
3HAKOMCTBO C MX HENPEPHIBHBIMU AHAJIIOIAMH — [OKA3aTEIbHBIM U HOPMaJbHBIM
pacrpeneneHus M.

Tembl, CBsI3aHHbIE C HENPEPHIBHBIMU CIyYailHBIMM BEJIMYMHAMU U
pacnpeneneHus MU, AaKUEHTUPYIOT BHHMaHUE OOYYarolMXCS Ha ONHCAHUM U
U3YYEeHUU CIyYalHBIX SBJICHUH C MOMOIIBI0 HENPEpbIBHBIX (QYyHKIMH. OCHOBHOE
BHUMAaHUE YAEISIETCS M0Ka3aTeIbHOMY U HOPMaJIbHOMY PAaCIpEICIICHUSIM.

B yueGHOM Kypce mpeaycMaTpuBaeTcs 03HAKOMHUTEIBbHOE W3YUYEHHUE CBSI3U
MEXKIy CIy4YallHBIMH BEJIMYMHAMU MW OIMCAaHHE OTOM CBSI3HM C IOMOUIBIO
KO3(pGUIIMEHTa KOPPEISUN U €ro BBIOOPOYHOTO aHajora. OTH 3JIEMEHTHI
COJIepKaHMsl pa3BUBAIOT TEMY «JlHarpaMMbl paccenBaHUs», U3YUYEHHYIO HAa YPOBHE
OCHOBHOTO 001ero oOpa3oBaHMsi, U BO MHOI'OM OIMUPAIOTCS Ha CBEACHUS U3
KYpCOB aJIr€Opbl 1 T€OMETPHH.

Emé ommH smeMeHT  coaepkaHWs, KOTOpPBIMA — NIpejiaraercs  Ha
O3HAaKOMUTEIBHOM YPOBHE — TIOCIIEIOBATEIIBHOCTh CIYyYalHBIX HE3aBUCUMBIX
COOBITHI, HACTYMAIOIINX B €IUHUIY BpeMeHU. O3HaKOMJICHUE C paclpe/ieieHueM
BEPOSITHOCTE KOJMYECTBA TAKUX COOBITUM HOCHT pa3BUBAIOILIUN XapakTep H
SBIISIETCSl AKTyaJIbHBIM JUId OyAyIIMX aOUTYpPUEHTOB, MOCTYIAOUIMX HA YYEOHbIE
CHEIUANTbHOCTH, CBS3aHHBIE C OOIIECTBEHHBIMM HAayKaMH, TIICUXOJIOTHEH W
YIIPaBJIECHUEM.

Ha wu3yuenue yueOHOro kypca «BeposTHOCTP M CTaTHCTHKa» Ha
yriyOJieHHOM YpoBHE oTBoauTcs 68 wacoB: B 10 kmacce — 34 waca (1 gac B
Heneno), B 11 kinacce — 34 gaca (1 yac B Hezleno).



COJAEPKXAHUE OBYUYEHUA
10 KVIACC

['pad, cBsa3ublii rpad, myTH B rpade: mukibl U nenu. CteneHb (BaJeHTHOCTD)
BepiuHbl. ['padbl Ha miockocTu. [lepeBbs.

Crny4aliHble SKCTIEpUMEHTHI (OTBITHI) U CITy4aliHbIE COOBITHS. DJIeMEHTapHbIC
coObITHsl (MCXO/bl). BepodarHocTh ciydailHOro coObITHsS. biau3ocTh 4acToThl H
BEpOSTHOCTU  cOoObITHI.  ChydyailHble  ONBITBI € PaBHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITHSIMHU.

Omnepanuu HajJ COOBITUSAMU: NIEpeceueHne, 00beIMHEHNE, IPOTUBOIOIOKHbIE
cobbITus. Inarpammel Ditiiepa. @opmyiia ClI0KEHUS BEPOITHOCTEH.

YcioBHas BEPOSATHOCTb. YMHOXKEHHUE BEPOSATHOCTEU. [lepeBo CiydaiiHOTO
skcniepuMmenTa. Gopmyia nosHoM BeposTHOCTH. Popmyna baiieca. HezaBucumele
COOBITHS.

bunapHbIil ciydaiiHbIil onBIT (MCTIBITAHKE), YCIEX U Heynada. HezaBucumbie
ucnbiTanus. Cepusi HE3aBUCHUMBIX MCIBITAHUM A0 IepBoro ycmnexa. [lepectanoBku
u (akrtopuan. Yucno coueranmii. Tpeyrompuuk Ilackana. ®opmyna OunHoma
Herorona.

Cepusi He3aBUCUMBIX HucnbITaHui bepuymmu. Crydalinelii  BeIOOp U3
KOHEYHOU COBOKYITHOCTH.

CnyuaiiHas  BenuuuHa. PacnpeneneHue — BepostHocTedl.  Jlmarpamma
pactpenenenus. Onepanuu Haj CiIydyalHbIMH BeIMYMHAMU. buHapHas cimydaitHas
BennunHa. [lpumepsl pacnpeneneHuii, B TOM UHCIE€ TE€OMETPUYECKOE U
OMHOMHAJIBHOE.

CoBMecTHOE paclpeelieHHe ABYX Cly4dailHbIX BenuuunH. HesaBucumbie
CIIy4yallHble BeJIMYMHbL.MaremaTnueckoe OXHUJaHUE CIy4YalHOW BEJIWYUHBI
(pactipenenenus). Ilpumepbl  NpUMEHEHHMS]  MAaTEMAaTHYECKOTO  OXKHIaHMS
(ctpaxoBaHue, Jnotepes). MaremaTHuecKoe OXXHJIaHWE OWHApHOW Ciy4ailHOU
BEJIMUMHBI. MaremaThudeckoe OXUJAHUE CYMMbl CIIyYaWHBIX  BEJIUYUH.
Maremaruueckoe 0KUJAHUE r€OMETPUYECKOTO 51 OMHOMUAIBHOTO
pacnpeneseHUNn.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHEHWE  CIYYalHOW  BEJIMYUHBI
(pacnpenenenus). Jlucnepcus OMHaApHOU ciaydailHOW BelnuuHbL. MaTeMaTuueckoe
OXKUJAHUE IIPOM3BEICHUS M JUCIEPCUS CYMMbI HE3aBUCUMBIX CIIyYaWHBIX
BenuuuH.  Jlucmepcuss UM CTaHAAPTHOE  OTKJIOHEHHWE  OWHOMHUAIBHOTO
pactipenenenus. /Jlucnepcuss W CTaHIAPTHOE OTKIOHEHHE T'€OMETPUYECKOTO
pacrpeneneHusl.



11 KIIACC

HepasenctBo UeOwméBa. Teopema Uebniméa. Teopema bepuymmu. 3akon
Oonpmmx  uncen.  BpiOOpouHBIE  MeTO[ — uccienoBaHuWil.  BeibopouHbie
xapakTepucTuku. OleHUBaHUE BEPOSITHOCTU COOBITHS MO BHIOOPOYHBIM JITAHHBIM.
[IpoBepka NpoCTEHIINX TUIOTE3 C MOMOIIBIO U3YYEHHBIX PACTIPEIETCHUI.

HenpeppiBHble cnydaiiHble BennduHbBL. [Ipumeppl. @PyHKIUSA TUIOTHOCTH
BEPOSITHOCTH paclpesieliecHusl. PaBHOMEpHOE paclpeeieHhe M €ro CBOMCTBA.
3agauu, IpUBOASAIIME K TIOKA3aTEIbHOMY PacpeACIICHUIO. 3a1auu, IPUBOISAIINE K
HOPMAJIbLHOMY  paclpe/esiCHUIO. OyHKIUSA MJIOTHOCTHU BEPOSITHOCTU
MOKa3aTENBHOTO pacnpeaeneHusi, GyHKIUS IUIOTHOCTH BEPOATHOCTH HOPMAJIbHOTO
pacnpeneneHus. yHKIUSA IUIOTHOCTH M CBOMCTBA HOPMAJIBHOT'O PaCIpEeAeIICHHUS.

[locnenoBaTenbHOCTh  OJIMHOYHBIX  HE3aBUCUMBIX  COOBITHH.  3agauw,
npuBOAsIIKE K pacnpeaenenuto [lyaccona.

KoBapuanus naByx ciydailHbix BenuuuH. Koadduument auHelHOU
koppemsiiui.  CoBMecTHble  HAOMIOAEHMST JBYX  BelIMYMH. BbIOOpOUHBII
koahuireHT xoppensiuu. Paznuune Mexay JTUHEHHON CBS3bIO M NPUYHUHHO-
CJIIEACTBEHHOU CBA3bIO. JIMHENHAs perpeccus, MeTOl HAMMEHbIIUX KBaJpaTOB.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMS YYEBHOI'O KYPCA
«BEPOSITHOCTb M CTATUCTHUKA» (YIJIYBJEHHBIM YPOBEHB)
HA YPOBHE CPE/IHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTD TPAXKIAHCKOM MO3UIIMKM 00YYaIOIIerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHUHCKOrO  OOIIecCTBa,  MIpEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaxX (DYHKIITMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHHM,
poLeayp TpaKIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl M JIPYroe), yMEHHE
B3aUMOJICHCTBOBATh C COIMAJIBHBIMA MHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIIUSIMUA U HA3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHCKOM T'PaKIaHCKONW HACHTUYHOCTH, YBOKCHHUS K
MPONUIOMY M HACTOSIIEMY POCCHUMCKOW MaTEMaTUKH, IIEHHOCTHOE OTHOUICHHE K
JOCTUKEHUAM POCCUUCKUX MAaTEMAaTUKOB U POCCUMCKOW MATEMATUYECKOU ILIKOJIbI,
WCIIOJIb30BAaHUE JTHX JOCTIDKCHHWA B JPYTrUX HayKaX, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCUUCKOTO Hapojaa, chOPMUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUSA, 3TUYECKOTO IMOBEACHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KCHUH HAyKM U JEATEIbHOCTbIO YUYE€HOr0, OCO3HAHUE
JUYHOTO BKJIaJa B TOCTPOCHHUE YCTOMUHUBOTO OYIYIIIETO;

4) 3¢TeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOLICHUE K MHUPY, BKIIOYAsg J3CTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/lay, PEIICHUN, PACCYKIEHUN, BOCIPUUMYHBOCTD
K MaTeMaTUYECKHUM acCIleKTaM pa3jIMYHbIX BUJIOB UCKYCCTBa;

5) pu3uYecKOro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHSATH MATEMAaTHUYECKUE 3HAHUS B
WHTEpecax 3JI0pOBOro U 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THTaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATUH U
OTJIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHKE
MIPU 3aHATUSAX CIIOPTUBHO-03JOPOBUTEIHHON €SI TENHHOCTBIO;

6) Tpy10BOr0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYAOJIIO0Us, HHTEpeC K
pasnmuuHbiM  cepam  TpodeCCUOHATILHOW  JIEATEIbHOCTH, CBS3aHHBIM €
MaTeMaTUKOW M €€ NPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOP
Oymymieit mpodeccudn W peanu30BBIBaTh COOCTBEHHBIC JKM3HCHHBIC ILJIAHBI,
TOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTUYeCKOMy  OOpa3oBaHHIO U



caMOOOpa30BaHUI0 HA MPOTSHKEHUM BCEU JKU3HHU, TOTOBHOCTh K AaKTHUBHOMY
YYacTHUIO B PEIICHUU NIPAKTUYECKUX 3a/1a4 MaTeMaTUYECKON HaIPaBJICHHOCTH;

7) 3KOJIOTUY€CKOTr0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh  SKOJOTMYECKOM KYJIbTYpbl, TOHUMAHHUE BIMSHUSA
COLMAIBHO-3KOHOMHYECKUX IPOLECCOB HA COCTOSIHUE NMPUPOAHOM U COLHAIBHOMU
Cpellbl, 0OCO3HaHHE TJI00ATILHOTO XapaKkTepa dKOJOTUYECKUX MPOOIEM, OpUECHTAIIHS
Ha TPUMEHEHHE MaTeMaTUYeCKUX 3HAHMM [JIs pElIeHus 3ajad B 00JIacTH
OKPYXaIIIEH CpeAbl, IIAHUPOBAHHUE IIOCTYIIKOB M OLEHKM HMX BO3MOXHBIX
MOCJICACTBUH JIJISI OKPY>KAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOI0 NMO3HAHMS:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW U  OONIECTBEHHOM  MPAKTUKH, MOHUMAHUE
MaTEMaTUYECKOM HayKh Kak cQepbl YeIOBEUECKOW MeATeNbHOCTH, JTaloB €&
pa3BUTUA M 3HAYUMOCTH IS PAa3BUTHUS UMBWIM3ALMKM, OBJIAJCHUE S3BIKOM
MAaTEMATUKH W MaTeMaTUYECKOM KyJIbTYpOH KakK CpEICTBOM IIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISATh MPOCKTHYK) M HCCIEAOBATENBCKYK AEATEIIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METANPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/IbHBIE YHUBEPCAJbHbIE Y4eOHbIE 1eCTBUSA

ba3oBble jornueckue a1eiicTBU:

BBISIBIISATH U XApPaKTEPU30BaTh CYLIECTBEHHBIE IPU3HAKA MAaTEMaTHUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOLICHUH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
onpeieNIeHUsI TIOHSITUH, YCTaHABIMBATh CYIIECTBEHHBIN MpU3HAK KiIacCUUKalNH,
OCHOBAHUS [ 000OIIECHUS U CPABHEHUSI, KpUTEPUHU TPOBOIMMOTO aHAJIN3A;

BOCIIpUHUMATh,  (opMyIupoBaTh U  NPEeOOpPa3OBBIBATH  CYXKJICHUS:
YTBEPAUTENbHBIE U OTPUIIATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISAITH MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOMIONEHUSX W YTBEPKICHUSX, MPEIJiaraTh KPUTECPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEU U IPOTUBOPEYUN;

JieJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUECHUN, YMO3AKIFOUCHUH IO aHAJIOTUH;

MMPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUN
(mpsiMBIE U OT MMPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, IPUBOIUTE MIPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BHIBOIBI;

BBIOMpATh CMoco0 peleHuss y4eOHOM 3ajaud  (CpaBHUBATH HECKOJIBKO
BAPUAHTOB  pCIIEHUS, BbIOMpaTh HamOoJee TONXONAMUNA C  Y4ETOM
CaMOCTOSITEJIbHO BBIJEJICHHBIX KPUTEPHUEB).

basoBble ncciaenoBare/ibCKue 1eiCTBUA:



MCIIOJIb30BaTh BOMPOCHI KAaK HCCIEA0BATEIbCKUNM HHCTPYMEHT IO3HAHUA,
dbopMyIMpoBaTh  BOMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpPEYHE,  Mpobiemy,
yCTaHaBJIMBAaTh MCKOMOE M JaHHOE, (OpPMHPOBATH TMIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIMIO0, MHEHHE;

IIPOBOJUTH CAMOCTOSITENIBHO CIIAHUPOBAHHBINA JKCIIEPUMEHT, UCCIIEI0BAHKE
M0 YCTaHOBJICHUIO OCOOEHHOCTEN MAaTeMaTH4eCKOro 00beKTa, SIBJIICHHUS, MPOoIecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXI1y 00BEKTaMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSITENTbHO (HOpPMYJIHPOBATH OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
OPOBEAEHHOTO  HAONIONCHHUS, HUCCIIENOBaHMUS, OLEHUBAaTh  JOCTOBEPHOCTh
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IIECHHI;

MPOTrHO3UPOBAaTh BO3MOXXKHOE pa3BUTHE IIpollecca, a TakKe BbIABUTATh
MPEATNOIO0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora c undopmanueii:

BBISIBIISITH A€PUIUTH UH(DOpPMAIMHU, TaHHBIX, HEOOXOJAUMBIX NJisi OTBETa Ha
BOIPOC U I pELIeHUs 3a]1a4H;

BBIOMpPATh MH()OPMALMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIU3UPOBATD,
CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh MHGOPMAIHMIO PA3TUYHBIX BHJIOB H
dbopM npeacTaBICHUS;

CTPYKTYpPUpPOBaTh MH(POPMALIMIO, MPEJACTABIATh €€ B pasziMyHBIX (opmax,
WTIOCTPUPOBATh TpaUUuECKH;

OLICHUBATH HAJEKHOCTh uHbopMauu 1o CaMOCTOSITEJIbHO
c(hOpMYIUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKAaTHBHBIE YHUBepPcaJbHbIE Y4eOHbIe 1eiCTBUSA

OOmenmne:

BOCIIPUHUMATh U (OPMYJIUPOBATH CY>XJICHUSI B COOTBETCTBUU C YCIOBUSIMU U
HEeasIMU  OONIEHUsA, SCHO, TOYHO, I'PAMOTHO BBIpAXKaThb CBOIO TOUKY 3pPEHUS B
YCTHBIX M THCHbMEHHBIX TEKCTaX, JaBaTh IMOSICHEHHS IO XOJy PEILICHHs 3aJiayu,
KOMMEHTUPOBATh MOJYUYEHHBIN PE3YJIbTaT;

B X0Ji¢ OOCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKJIa€MOUM TEMBbl,
mpoOJeMBbl, pemaeMoi 3aJadd, BBICKA3BIBATH WJCH, HAIICJICHHBIE HA TOWCK
pELICHUS, COIOCTABJISATh CBOU CYXKJICHUA C CYXACHUSIMHU JIPYTHX YYaCTHHUKOB
Jiajgora, oOHapyXKUBaTh Pa3jlyue U CXOJICTBO TO3WIIUMA, B KOPPEKTHOH (opme
dbopMyJIMpOBaTH Pa3HOTIIACHS], CBOM BO3PAXKEHUS;

MPEACTABIATh PE3YIbTaThl PEIICHUS 3aJlayd, SKCIIEPUMEHTA, UCCIEAOBAHNUS,
MIPOCKTA, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHHS C Y4Y€TOM 3a1a4
IIPE3CHTAIIMU U OCOOCHHOCTEH ay IUTOPHHU.

PeryasiTuBHbIC YHUBeEpCAJbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranusanus:



COCTAaBJIAThH IIJIaH, AJITOPUTM PEIIECHUS 3aJ1ayH, BBIOUPATh CIIOCO0 PEIICHHUS C
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C Y4ETOM HOBOU MH(OpMauu.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENHHOM  pedUieKCMW  KaK  OCO3HaHMS
COBEPIIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BIAJIEThH
crnoco0aMu CamMOINpPOBEPKU, CAMOKOHTPOJISI Mpollecca U pPe3ysibTara pPelieHUs
MaTeMaTHUYEeCKOM 3a/1auu;

MPEABUJIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPU PELICHUU 3a7auH,
BHOCUTBH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB, JAHHBIX,
HaWJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJibTaTa IEIU U YCIOBUIM, OOBSICHATH MPUYHUHbI
JOCTIDKEHUS WIIA HEIOCTHXKCHHS PE3yJIbTaTOB JIEATEILHOCTH, HAXOAUTh OIINOKY,
JaBaTh OI[EHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAsl 1eSITEJIbHOCTD:

MOHMMATh W KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW UM WHIWBHUAYaJTbHOU
paboThl mpu pemeHuH Y4YeOHBIX 3a7ad, NPUHUMATh IeIb COBMECTHOMU
NEeSTENBbHOCTH, TIAHUPOBATH OPraHU3aIMI0 COBMECTHON palOoThl, paclpeneisTh
BUJIbI pa0bOT, JOrOBapuBaTHCS, OOCYXAaTh MPOLECC U pe3yabTaT padoTHI,
00001aTh MHEHUS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPYHMNOBBIX opMax paboThl (0OCykaeHHS, OOMEH MHEHUH,
«MO3TOBBIE€ IITYpMbD» W HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThl W
KOOPAWUHUPOBATh CBOW JCHUCTBHUS C JPYTUMHM YJE€HAMH KOMAaHIbI, OIEHUBATh
KaueCTBO CBOEr0 BKJIaJia B OOIIMI MPOIYKT MO KPUTEPHUAM, CHOPMYIUPOBAHHBIM
y4aCTHUKAaMU B3aUMO/ICUCTBUS.

IHNPEAMETHBIE PE3YJIBTATBI

K koniy 10 kinacca oOyyvaronuiicst HaQy4uTCst:

CcBOOOHO OMEpUPOBATH MOHATHIMH: Tpad, INIOCKUN rpad, CBI3HBIA rpad,
nyTh B Tpade, 1enb, UK, JePeBO, CTENEHb BEPIIUHBI, JIEPEBO CIy4ailHOTO
HKCIIEPUMEHTA;

CBOOOJHO OMNEPUPOBATH MOHATUAMM: CIyYalHBIA HKCIEPUMEHT (OIIbIT),
CIydyailHOE COOBITHE, JIEMEHTApHOE CIydailHOe COObITHE (PJIEMEHTAPHBIA HCXO/)
CIIy4ailHOTO  OTbITA, HAXOJWUTh BEPOSTHOCTH COOBITU B  ONBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSAMY;

HaxOJUTh U (POPMYIUPOBATH COOBITHS: TEpeceueHrue, O0bEUMHEHNE TaHHBIX
COOBITUH, COOBITHE, MPOTHUBOMOJOKHOE JAHHOMY, HCIIOJIB30BATh JHUATPAMMBI
Dlinepa, KOOPIMHATHYIO TIPSIMYIO NIl peIIeHus 3a7ad, MOJIb30BaThCs (HOpMYIIOi
CJIOEHUSI BEPOSITHOCTEN ISl BEPOATHOCTEH JABYX U TPEX CIIyYalHBIX COOBITUH;



ONEpUPOBATH  NOHATUAMM:  YCIOBHAas  BEPOSATHOCTb,  YMHOXEHHE
BEPOSITHOCTEW, HE3aBUCUMbIE COOBITHS, JIEPEBO CIYyYalHOTO JKCIIEPUMEHTA,
HaXOJUTh BEPOATHOCTU COOBITHMM C MOMOUIBIO TpaBUIa YMHOXKEHHUS, AepeBa
CIIy4ailHOrO0 OMbITa, HKCIOJb30BaTh (POPMyYIy MOJHOW BEPOATHOCTH, (HOPMYIY
baifeca pu pemiennu 3a7a4, OnpeaesTh HE3aBUCUMOCTh COOBITHH 110 (popmyIie u
10 OpraHM3aluy CIYYaitHOTO HKCIEPUMEHTA;

NPUMEHATh M3yYEHHbIE KOMOWHATOpHBbIE (QOPMYJBI ISl TEPEYUCICHUS
AIIEMEHTOB MHOXECTB, 3JEMEHTAapPHBIX COOBITHI CIy4allHOTO OIbITa, PELICHUS
3a/1a4 110 TEOPUU BEPOSTHOCTEN;

CBOOOJTHO  OMEpUPOBATH TMOHATUSIMHU: OWHAPHBIM  CIy4YyaWHBI  OMBIT
(ucnibiTaHue), ycrex M HeyJadya, He3aBUCHUMbIE HUCIBITAHMS, CEpUsl UCIBITaHW,
HaXOJUTh BEPOSTHOCTH COOBITUI: B CEpPUM MCHBITAHUWA 1O MEpPBOrO ycnexa, B
CepUH UCTIBITAaHUN bepHyIIM, B OMBITE, CBSI3aHHOM CO CIy4YallHBIM BBIOOpPOM W3
KOHEUYHOW COBOKYITHOCTH;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMH: CiIy4yaiiHasi BENWYMHA, paclpeiesieHue
BEpOSITHOCTEW, JAMarpaMma paclpeieseHus, OuHapHas cllydailHas BeJIMYWHa,
reoMeTpuyYecKoe, OMHOMHUAIbHOE pacIpeieseHHE;

ONEPHUPOBATH TMOHATUSMU: COBMECTHOE pPACIpPEIECICHUE ABYX CIy4YalHBIX
BEJIMYMH, UCIOJb30BaTh TA0JIMIy COBMECTHOIO pacCIpeiesieHUs JABYX CIydalHbIX
BEJIMYMH JUISl BBIJCIICHUS PACHPENCIICHUS KaXIO0M BEIUYMHBI, ONPEACICHUS
HE3aBUCHMOCTH  CIIy4YalHbIX BEJIMYMH; CBOOOJHO OIEpPUPOBaTh IOHSATHEM
MaTEMaTUYECKOT0 OXKUIAHUS CITydYalHON BEIMYMHBI (pacrpeiesieHus ), MPUMEHSTh
CBOMCTBAa MAaTE€MATHUYECKOIO OXKWJAHHUS TP PEMICHUU 3a4a4d, BBIUYUCIATH
MaTEMaTUYECKOE 0KUIaHHEe OMHOMUAIBHOTO U T€OMETPHUUECKOTO PACTIPEEIICHHMI;
CBOOO/IHO OIEpPUpPOBaTh MOHATUSMU: JAUCIEPCHs, CTAHAAPTHOE OTKJIOHEHHE
CIIy4allHOM BEJIMYMHBI, IPUMEHATH CBOMCTBA IUCIIEPCUU CIYYAWHOW BEJIMYMHBI
(pactipeiesieHUsi) MPU PELIEHUU 3a]lad, BBIYUCIATH JAMCIEPCUI0 M CTaHJIAPTHOE
OTKJIOHEHUE T€OMETPUYECKOTO U OMHOMHUAIILHOTO PACIPEIEICHUIA.

K xoniry 11 kiacca o0y4aroniuiicss HAyIuTCS:

BBIYHCIIATH BEIOOPOUHBIE XapaKTEPUCTUKHU MO JAHHOW BHIOOPKE M OIEHUBATH
XapaKTEePUCTUKU TE€HEpPaJbHOM COBOKYNMHOCTM JAHHBIX IO BBIOOPOYHBIM
xapakTepuctukaM. OLIEHHBaTh BEPOATHOCTH COOBITUNA M MPOBEPATH MPOCTEHIIME
CTATUCTUYECKUE TUIIOTES3BI, NOJIb3YSCh N3YYEHHBIMU PACIIPENCICHUSIMU;

NPUBOAUTh  MPUMEpPHl  3aJad, MNPUBOJAIIMX K  IOKA3aTeIIbHOMY
paclpeneneHuro, 3a1ad, MOpUBOASIIMX K HOPMAJbHOMY  pPacHpeaciICHUIO.
OnepupoBaTh MOHATUSAMU: (PYHKIMS IUIOTHOCTH BEPOSITHOCTH IOKA3aTEIbHOIO
pacnpezaeneHusi, GyHKIUS MIIOTHOCTA BEPOSITHOCTH HOPMAJIBHOTO pacrpeiesieHus,
GyHKUIMS TUIOTHOCTM W CBOMCTBA HOPMAJIBHOTO PaCHpeesICHUS ;ONPEesTh
KO3 PUILIMEHT TMHEHHON KOPpEIsUU, BBIOOPOUHBIN KO3QPUIUEHT KOPPEALHUU.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

KosanuyectBo 4yacos
HanmMeHoBaHMe pa3/ie/ioB U TeM
Ne n/m KonTtpoibHble
IporpamMmmal Bcero
padoThbI
1 DneMeHTsl Teopuu rpados 3
5 Crny4daifHple OTIBITHI, CITy9aifHbIe COOBITHS 1 3
BEPOSITHOCTH COOBITHIA
Omneparuu HaJ MHOXKECTBAMH U
3 coObITUAMHU. CI0’KE€HUE U YMHOKEHUE 5
BEPOSITHOCTEN. Y CIIOBHASI BEPOSITHOCT.
HezaBucumeblie coObITHS
4 DneMeHTbl KOMOMHATOPUKH 4 1
Cepun nocie10BaTeNIbHbIX UCIIBITAHUI.
5 Ucnsitanus bepuyiu. Ciaydaiinelii BBIOOp 5
13 KOHEYHOU COBOKYITHOCTH
6 CrnyualiHble BEJIMUUHBI U PACTIPEAEICHUS 14 1
OBIIEE KOJIMYECTBO YACOB II0 ITPOTPAMME 34 2

11 KUIACC




HanMeHoBaHMe pa3/ie/ioB U TeM
NporpamMMsbl

Ne i/

KoauugecTBOo 4acoB

Bcero

KonTpoibHble
padoThI

3aKoH OOJNIBIINX YHCENT

2 DJIEMEHTHI MATEMATHUYECKON CTATHCTUKNA

HenpepbiBHBIE CilyyaliHbIE BEJIMYUHBI
3 (pacmipenenenus), Moka3zaTeabHOE U
HOpMaJIbHOE pacIpe/ieleHUs

4 Pacnpenenenue Ilyaccona

CBs3b MCIKOY CHy‘I&ﬁHHMH BCINYHNHaAMH

6 O00011IeHIE U CUCTEMATH3aIIU 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBLHOM ITPOI'PAMMBbBI

10 KITACC
Kox .
IIpoBepsiemble npeaMeTHBIE pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpPaMMBbI CpeHero o0mero 00pasoBaHus
pe3yabTara
6 Teopus BEposSTHOCTEN U CTaTUCTHKA
6.1 YuTaTh U CTPOUTH TAOJIUIBI U TUAT PAMMBI
6.2 OnepupoBaTh  MOHATHUAMHU:  CpeAHee  apudmMeTHueckoe, MeaHaHa,
' HauOoJIbllIee, HAMMEHbIIIEEe 3HaYeHHUE, pa3MaxX MacCHBa YUCIIOBBIX 1aHHBIX
OnepupoBaTh NOHATUAMHU: CIyHYalHBIM AKCIIEPUMEHT (ONBIT) U ClydyallHOE
coObITHE, 3JIEMEHTApHOE COOBITHE (DJIEMEHTAPHBIA HMCXOM) CIIy4ailHOTro
6.3 OMbITa; HAXOAWTh BEPOSATHOCTH B OMNbITAX C PaBHOBO3MO>KHBIMHU
CIIy4ailHBIMU COOBITUSIMHU, HAXOAUTh U CPAaBHUBATh BEPOSTHOCTU COOBITHI B
M3YyYEHHBIX CIIy4alHbIX SKCIIEPUMEHTAX
Haxomute u dopmynupoBaTh COOBITHS: TIepecedeHHe W OObEAMHEHUE
6.4 JNAHHBIX COOBITHH, COOBITHE, MPOTHBOIOJIOXKHOE JAHHOMY COOBITHIO;
' M0JIb30BAThCS AUarpaMmamu Jilsiepa U GopMyJIoi CII0KEHUS BEPOSITHOCTEN
IIPU pEIlIeHUH 3a]a4
OmnepupoBaTh MOHATHIMHU: YCIOBHAsI BEPOSTHOCTD, HE3aBHCUMBIE COOBITHS;
6.5 HaXOJWTh BEPOSITHOCTU C MOMOUIbIO IpaBWJIa YMHOXEHUS, C IOMOILbIO
JIepeBa CIIy4alHOTO OIbITa
6.6 [TpuMeHsATH KOMOMHATOPHOE MPABUJIO YMHOKEHUS TPU PEIICHUH 3a]1a4
OnepupoBaTh NOHATHUAMH: HCIBITAHUE, HE3aBHUCHMBIE HCIIBITAHUS, CEPHs
6.7 UCIIBITAHUH, yCIIeX U HeyAaya; HaXOAWUTh BEPOSITHOCTU COOBITHH B CEpUU
' HE3aBUCHMBIX HCIBITAHUN 10 IEPBOr0 YCIEXa, HaXOAWTh BEPOSTHOCTH
cOOBITHI B cepuu HctibITaHui bepHyu
6.8 OnepupoBaTb  NOHATHAMH:  ClIy4alHas  BEIMYMHA, pPaclpeAciieHUue
' BEPOATHOCTEH, AMArpaMMa paclpeeiIeHus
11 KJIACC
Kon .
IIpoBepsiemble npeaMeTHBbIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NpoBepPsSIeMOro .
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHero o01mero 0opa3oBaHus
pe3yJbTarTa
5 Teopust BEpOATHOCTEN U CTATUCTHUKA
51 CpaBHUBaTh  BEpPOSATHOCTH  3HAYEHUM  CIy4allHOH  BEJIMYHWHBIIIO
' pacnpeeNIeHUIO WK ¢ TOMOLIBIO THarpaMM
5.2 OnepupoBaTh NOHATHEM MaTEMaTUYECKOTO  OKUIAHMS, TPUBOIUTH




IpUMEphl TOrO, KaK MPUMEHSETCS MAaTeMaTH4YeCKoe OXKUAAHHUE CIIydailHOM
BEJIMYMHBI, HAXOAUTh MaTeMaTH4YeCKoe OXHUIaHWE [0  JaHHOMY

pacnpenesIeHUI0
53 HNmeThb npecTaBiaeHUe 0 3aKOHE OOJBIITNX YUCET
54 HNmets npeacrasieHue 0 HOpMaJIbHOM PacCHpeeIICHUN




IHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

6

Teopust BEpOATHOCTEN M CTATUCTHUKA

6.1

[IpencraBneHne JaHHBIX ¢ TOMOINBIO TabMuUIl U quarpamMM. CpenHee apupmMeTndeckoe,
MeJMaHa, HauOoJIbIllee ¥ HAauMEHbIIEe 3HAUYCHHSI, pa3Max, AUCIEPCHUS U CTaHIAPTHOE
OTKJIOHEHHE YMCIIOBBIX HAOOPOB

6.2

Cryyaiinble SKCIIEPUMEHTHI (OIBITHI) U CIIydaiiHbIE COOBITHS. DJIeMEHTapHbIE COOBITHS
(ucxonpl). BeposiTHOCTH cimyuyaitHOTO COOBITHS. BIWM30CTH YacTOTHIM BEPOSITHOCTH
coObIThil. CirydaiiHble OMNBITHI C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSMHU.
BeposiTHOCTH COOBITHI B OITBITAXC PABHOBO3MOXKHBIMH AJIEMEHTAPHBIMH COOBITUSMHU

6.3

Onepanu Hajg COOBITUSAMHU: TEepecedeHue, OOBbEIUHEHHE, MPOTHBOIOIOKHBIE
coObITHs. Inarpammsl Ditnepa. @opmMyia ClI0KEHHs BEPOSATHOCTEH

6.4

VYcnoBHas  BEpOSTHOCTh. YMHOXXEHHE  BeposTHOCTe. JlepeBo  ciydaifHOTO
sKcriepuMenTa. @opmyna moaHou BeposTHOcTU. HezaBucruMble coObITHS

6.5

KomOunaropHoe mnpaBwio ymHOXeHus. IlepectanoBku wu dakropuan. Yucio
couetanuii. Tpeyronpauk [lackamns. @opmyna bmaoma HeroToHa

6.6

bunapHblli ciydaiiHbIi ONBIT (MCHBITAaHWE), yclnex M Heynada. HesaBucumble
ucnplTanus. Cepus HE3aBUCHMBIX HCHBITaHUN 10 mepBoro ycnexa. Cepus
HE3aBUCUMBIX UCIIBITAHUN bepHyuimn

6.7

Cnyuaitnas BenuuuHa. Pacripenenenue BeposiTHOocTel. Jluarpamma pacmpeneneHusl.
[Ipumeps! pacmipeesieHuid, B TOM YHCIIe TEOMETPUUYECKOEH OMHOMHAIIBHOE

11 KVIACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

TeOpI/IH BepOﬂTHOCTefI U CTaTUCTHUKA

5.1

YucnoBble XapaKTCPUCTUKHU cnyqaﬁme BCINMYNH: MAaTCMAaTH4YCCKOEC OXHIAaHUC,
AUCTICPCHUA U CTAaHAAPTHOC OTKIIOHCHHC. HpI/IMepI)I MMPUMCHCHUA MAaTEMAaTHUYCCKOI'O
OXHUaaHusa, B TOM 4YHUCIEC B 3aJadax U3 HOBCG}IH@BHOf/i JKM3HU. MarteMaTtnueckoe
OXKHMJIaHWE OWMHAPHOW CIIy4alHOW BENWYMHBI. MaTeMaTH4ecKoe OXKHJAHWUE CYMMBbI
CIIy4aiHBIX BeJIMYMH. MaTeMaTuyeckoe 0KHIaHue U JUCTEePCUsi FTeOMETPUUECKOTo U
OMHOMHUAIBHOTO pacIpeieeHH

52

3akoH OOJBIIMX YKCET M €r0 POjb B Hayke, MpUpoje U oliiecTBe. BribopouHsblit
METOJI UCCIIENOBAHUM

53

IIpumepsl  HENpPEpBIBHBIX  CIy4alHbIX BeauyuH. [lonstme o0  1IoTHOCTH
pacnpeneneHus. 3ajjaud, IPUBOASIIUE K HOPMaIbHOMY pacnpenenenuto. Ilouarue o




HOPMAaJIbHOM pacrpeeiCHUN

IPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEGOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOUN OBPA3OBATEJIBHOM
IMPOT'PAMMBI CPEJTHEI'O OBIIIET'O OBPA3SOBAHUS

Kon IIpoBepsiemble TpeOGOBAHUS K MPEIMETHBIM Pe3yJIbTATAM OCBOCHHS
NPOBEPSIEMOr0 | OCHOBHOI 00pa30BaTeJIbHOI MPOrpaMMBbl CpeAHero 001ero
TpeOoBaHus o0pa3oBaHusi

Brnanenue Merogamu 0Ka3aTenbCTB, aNrOpUTMaMU pPEIICHUS 3a]ay;
yMeHue (OpMyJIHpOBATH W ONEPHUPOBATH TOHATHAMH: ONpEACTICHHE,
aKkcMOMa, TEeOopeMa, CIEACTBUE, CBOMCTBO, MNPU3HAK, JOKA3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYJIHUPOBKH; NPUMEHSTh MX; YMEHHE (OPMYIHPOBATH
oOpaTHOE M MPOTHBOIOJIOXKHOE YTBEP)KJIEHUE, MPUBOJIUTH MPUMEPHI U
KOHTPIIPUMEPBI, HCIOJIB30BaTh METOJA MaTEMaTHYECKONM HHIYKIIWH,
IIPOBOAMTD JI0Ka3aTEJIbHbIE PACCYKICHUS IIPU PELICHUH 3aJ1a4, OLIEHUBATh
1 JIOTUYECKYI0  MPaBUJIBHOCTh  PACCy)XJIECHHUW; yMEHUE ONEepUpOBATH
MOHSTUSMHM: MHOKECTBO, IOJMHOYKECTBO, OIlE€pallMM HaJ MHOXECTBaMH;
YMEHHE UCIIOJIB30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar i
OIMCAaHUs PeabHBIX MPOLIECCOB U SBJICHUHN U NPU PELICHUNU 3a7a4, B TOM
qyclie U3 IPYruX y4eOHbIX MPEIMETOB; YMEHHUE ONEPUPOBATh MOHATHIMMU:
rpad, cBsa3HbIN rpad, nepeBo, UK, rpad Ha IUIOCKOCTH; YMEHHUE 33a]1aBaTh
U OIUCHIBAThH Tpadbl pa3NTUYHBIMU CIOCOOAMH; MCIIOIB30BATh Ipadbl MPH

PEIICHUHN 3a1a4

Vmenue OIICPUPOBATL HNOHATHUAMHU: HATYPAJIbHOC 4YHCIO0, LEJI0C€C YHUCIIO,
CTCIICHBb C IICJIBIM ITOKA3aTCJICM, KOPCHb HaTypaHbHOﬁ CTCIICHU, CTCIICHD C
palrOHAJIBHBIM II0KA3aTCJIEM, CTCIICHb C I[GﬁCTBHTGJ'IBHI)IM I1OKa3aTeyieM,
J'IOFapI/I(I)M qucia, CUHYC, KOCHMHYC HW TaHI'CHC NPOU3BOJIBHOI'O 4YHCIIA,
OCTaTOK IO MOAYJII0, palrOHAJIBHOC YHUCIIO, HppalMOHAJIBHOC YHCIIO,
) MHOXXECTBAa HATypaJIbHBIX, MNCJIbIX, pPAlIUOHAJIBbHBIX, JEUCTBUTEIIHLHBIX
YUCCII; YMCHHC HCIIOJIb30BATh MMPHU3HAKN ACIUMOCTH, HaUMEHBIIHH 06H_[I/II7I
JCINUTCIIb W HaAHMMCHBIICC 06]1[66 KpaTHOE, aJIrOPUTM EBKJ’II/II[a pu
peuicHun 3aav, 3HAKOMCTBO C PAa3JIMYHBIMH MO3UIHUOHHBIMU CUCTCMaMU
CUHCJICHUA, YMCHUEC BBIIIOJHATD BBIYUCIICHUC 3HAYCHHI B HpeO6p330BaHI/I$I

BBIpa)KeHI/Iﬁ CO CTCICHAMHU H J'IOFapI/I(l)MaMI/I, Hp606p330BaHI/IH ,[[pO6H0-

palOHAJIbHBIX BprEl)KGHHfI; YMCHHUC OICPHUPOBATH IIOHATUAMU:




II0CJIEI0BATENbHOCTh, apU(MeTHUecKass IpPOrpeccus, IeOMeTpHUYEcKas
nporpeccusi, OECKOHEYHO YOBIBAIOIIass T€OMETPUYECKasi IPOrpeccus;
YMEHHE 3a/1aBaTh II0CIIEOBAaTEILHOCTH, B TOM YHCIE C IOMOUIBIO
PEKYPPEHTHBIX (POPMYJI; YMEHUE ONEpUPOBATh MOHATUAMU: KOMIUICKCHOE
YHUCII0, CONPSKEHHBIE KOMIUIEKCHBIE 4YMCIA, MOJYJIb M  apryMEHT
KOMIUIEKCHOIO  4ucia, (opMa  3amucHM  KOMIUIEKCHBIX — YHCEN
(reoMeTpuyeckas, TpPUTOHOMETpUYECKass M ajredOpanueckas); yMeTb
MPOU3BOJIUTH apuPMeTHYecCKrue JEHCTBUS C KOMIUIEKCHBIMH YHCIaMHU;
IIPUBOJIUTH IIPUMEPBI MCIIOIb30BaHMsI KOMIUIEKCHBIX YHCEN; ONEPUPOBATH
HNOHATUSMM:  MaTpula 2xX2 u  3X3, omnpeaenuTellb  MaTpHILIbI,

FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPECACIINTCIIA

YMeHue onepupoBaTh IMOHATUSMH: palUOHANbHBIE, HppalMOHAIbHbIE,
MoKa3aTeJbHbIe, CTENEHHBIE, JOrapu(pMHUUYECKHe, TPUTOHOMETPHUECKUE
YpaBHEHHMsI M HEPAaBEHCTBA, HUX CHUCTEMbl, YyMEHHE OIEPUPOBATH
MOHATUSAMH: TOXXJECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHUE, ypaBHEHHE,
HEpPAaBEHCTBO, CHUCTEMa YpPAaBHEHUH U HEPaBEHCTB, pPABHOCUIBHOCTh
YpaBHEHHUI, HEpPaBEHCTB W CHCTEM; YMEHHE pelaTb YypaBHEHUS,
HEpPAaBEHCTBA W CHCTEMbl C IOMOUIbI PA3JIMYHbIX MPUEMOB; pELIATh
yYpaBHEHMs, HEPaBEHCTBA W CHCTEMbl C [apaMeTpoM; IPUMEHATh
YpaBHEHHsI, HEPABEHCTBA, UX CHUCTEMbI JUIsl PELICHUS MaTEeMaTHYECKHUX

3aJ1a4 U 3a]1a4 U3 pa3IMuHbIX 00JacTeil HayKu U pealbHOM JKU3HU

YMeHue omnepupoBaTh MOHATHAMM: (YHKIOMS, YETHOCTh (YHKIHH,
NEPUOJIUYHOCTh (DYHKIMHM, OTPAHUYCHHOCTh (YHKIMH, MOHOTOHHOCTb
GyHKIUH, KCTpeMyM (QYHKIMH, HauOoJIblllee W HaWMEHbIIee 3HAYCHHS
(GYHKIMU Ha NMPOMEXYTKE, HempepbiBHas (QYHKIMS, aCHMOTOTHI rpaduka
GbyHKIMU, TIepBas U BTOpas MPOW3BOAHAS (DYHKIMH, T€OMETPHUECKUN H
¢u3nyeckuil  CMBICI TNPOU3BOAHOM, mepBooOpa3Has, ONpeAeIEHHbIN
MHTETpal, YMEHHE HaXOAWUTh ACHUMITOTHI Tpaduka (QYHKIUH; YMEHHE
BBIUUCIIAT  NIPOU3BOJHBIE  CYMMBI, IIPOU3BEJCHMSA, YACTHOIO U
KOMIO3UIUN (YHKIMH, HAXOAWUTh ypaBHEHHME KacaTelbHOW K rpaduky
(GYyHKIMH; YMEHUE HAaXOJIWUTh NPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHI;
YMEHHE HCIOJb30BaTh NPOM3BOJIHYIO Ul HCCIelOBaHUA (YHKIMH,
HaXOIWUTh HAWOONBIINE W HAWMEHbBIINE 3HAYEHUS (YHKIHA; CTPOUTH
rpadMKd MHOTOYJICHOB C MCIIOJIb30BaHMEM ammapara MaTeMaTH4eCcKOro
aHaJIM3a; MPHUMEHATh [POMU3BOJHYIO JUISI HAXOXAECHUS HAWIIY4lIero

pPEIICHU B MNPHUKJIAAHBIX, B TOM YHUCJIC COIHAJIBHO-39KOHOMHWYCCKUX U




(bu3MYeCcKUX 3a/1ayax; HAaXOJIUTh IUIOMAAN U 00BEMBI (PUTYpP C TTOMOIIBIO
WHTETpasia; MPUBOIUTH MPUMEPhl MaTEMaTHYECKOTO MOJEITUPOBAHUS C

MOMOIIBI0 TU(depeHITnATBHBIX YpaBHEHUI

YMeHune onepupoBath NOHATUSAMU: TpapuK YHKIMH, oOpaTHas QYyHKIIHS,
KOMMO3uLus (DyHKIMM, JuHeHHas QyHKUWS, KBaJpaTWdHas (QYyHKLUS,
pannoHanbHast (QYHKLIUS, CTENeHHas (QYHKIUSA, TPUTOHOMETPUYECKHE
GyHKIMH, OOpaTHbIE TPUTOHOMETPHUYECKHE (QYHKLUH, MOKa3zaTelbHas U
norapupmuueckass (QYHKIHMH; YMEHUE CTPOUTh TpapuKH H3YYEHHBIX
GyHKIMA,  BBINOJHATH  IpeoOpa3zoBaHus  TpadukoB  (QYHKIIUH,
UCTOJIb30BaTh TPa(UKH Uil W3yYEHHs MPOLECCOB M 3aBUCHUMOCTEH, MpH
pelleHnn 3a7ad U3 JIPYruxX y4deOHbIX MpPeIMETOB U 3a7ady M3 peaibHON
KHM3HM; BbIpaKaTb (OpMyJIaMH 3aBUCHUMOCTH MEXJy BEJIWYMHAMU;
HCTIOJIb30BaTh CBOMCTBA W Tpaduku (PyHKIMHA U pelIeHus YpaBHEHUH,
HEpaBEHCTB M 3a/Jady C MapaMeTpaMu; H300pakaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUHN YPAaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemarbh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YHCIE Ha
IIPOLIEHTHI, J0JIM M YacTH, Ha JIBWXKEHHE, paboTy, CTOMMOCTb TOBapoOB U
yCIIyT, HaJIOTH, 3a/la4d U3 OOJIACTH YIPaBICHHS JIMUYHBIMU U CEeMEHHBIMU
(uHaHCaMM); COCTaBJIATh BBIPAKEHMS, YpaBHEHMs, HEPAaBEHCTBA U HUX
CUCTEMBI IIO YCJIOBHUIO 3aJaud, MCCIEIOBATH IIOJIy4EHHOE PELICHUE U
OLIEHUBATh IMPABIONOJA00OHOCTh pPE3YJIbTATOB, YMEHHE MOJEINPOBATH
peaJIbHBIC CUTyalluM Ha S3BIKE MATEMaTHKH; COCTABIIATH BBIPAKCHHUSA,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 331a4M, UCCIIEI0BATh
MIOCTPOCHHbIE ~ MOJEJIM C  HCHOJb30BAaHUEM  ammapara  ainreopsl,

MHTEPIPETHUPOBATH MOTYYECHHBIA pe3yIbTaT

YMeHHne onepupoBaTh MOHATHIAMH: CpelHee apuMeTHuecKoe, MeauaHa,
HauOOoJbIIIee ¥ HAUMEHBIIICE 3HAUCHUS, pa3Max, AUCIICPCHUs, CTAHIAPTHOE
OTKJIOHEHHE YHCJIOBOr0 HaOOpa; yMEHHE HM3BJICKAaTh, HHTEPIPETUPOBATH
MHOPMaLNIO, IPEACTABICHHYIO B Ta0lMIaxX, HA AUarpammax, rpadukax,
OTPaXKAOIIYI0 CBOMCTBA PEAbHBIX MPOIECCOB M SBJICHHIA, NPEICTABIATH
uHpOpMAIIMI0O C TOMOIIBI0 TabMUI] MW JUarpaMM; HCCIIEI0BaTh
CTAaTHCTUYCCKUE JaHHBIC, B TOM YHUCJICE C MPUMCHCHHEM TpadUIecKuX
METOJIOB M AJIEKTPOHHBIX CPEACTB; rpa)MuecKu UCCIE0BATh COBMECTHBIE

HaOJII0JIEHUS C IIOMOILBIO JUarpaMM pacCceMBaHUs U JIMHEHHON perpeccun

YMeHne onepupoBaTh IOHATHAMM: CIy4YaWHBIA OIBIT W CIy4ailHOE

CO6BITI/IG, BCPOATHOCTD cnyqaﬁHoro CO6LITI/I${; YMCHHUC BBIYHCJIATH




BEPOSATHOCTb C MCIIOJb30BAaHMEM TIpaPUUECKMX METOIO0B; INPUMEHATh
(bopMyJBl CIOXKEHUS W YMHOXXEHHUS BEpOSTHOCTEH, (HOpMyJy IOJIHOM
BEpOATHOCTH, GopMyny bepHyminu, komOuHaTOpHBIE (AKTBI U (HOPMYJIBI;
OLIEHMBATh BEPOSITHOCTU pPEATbHBIX COOBITHH; YMEHHME OIEepUpOBaTh
MOHATUSMM:  ClIy4ailHass BEIMYMHA, paCHpElesIeHHe BEpOSTHOCTEH,
MaTeMaTHYeCKOE OXKUJAaHUE, AUCIEpCUs M CTaHAAPTHOE OTKIOHEHUE
ClyyallHOH  BENUYMHBI, (YHKLUMU paACHpEACICHUs M  IUJIOTHOCTH
PaBHOMEPHOI0, TIOKA3aTEJIbHOTO U HOPMAJIBHOI'O PacIlpe/lesIeHil; yMeHne
HCIIOJIb30BaTh CBOMCTBA M3YUYEHHBIX PACIpPEIEICHUN Ul PEIICHUs 3a]ad4;
3HAKOMCTBO C MOHSTHSMH: 3aKOH OOJIBLIMX YHUCEN, METO/AbI BHIOOPOUYHBIX
UCCIIEIOBAaHUM; yMEHUE MPUBOJUTH IPUMEPHl TMPOSBIEHHUS 3aKOHA
OONBIIMX 4YHCET B TMPHUPOIHBIX U OOLIECTBEHHBIX SBJICHUSX; YMEHHE
OIIEpPUPOBATh MOHATUSAMH: COUYETAHHUE, IEPECTAaHOBKA, YUCIIO COUYETAHUH,
YHUCIO  NEepecTaHoBoK;, OumHOM  HplOTOHA;  yMeHHEe  NPUMEHATh
KOMOHMHATOpHbIE (DaKThl U PACCYXACHUS JJIsl PEIICHUs 3a/ay; OLCHUBATh
BEPOSITHOCTH PEAJIbHBIX COOBITUI; COCTaBIATh BEPOATHOCTHYIO MOJAEIb U

MHTEPIPETUPOBATH MTOITYYEHHBIN pe3yIbTaT

YMeHue omnepupoBaTh IMOHSATHUSMH: TOYKa, MpsAMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, Jy4, BETUYMHA YIJIa, IUIOCKUHA YroJl, ABYTPaHHbIN
yroj, TpEXTpaHHBIA YIroJl, CKPEUIUBAIOIIHNECS TPsIMbIC, MapauIeIbHOCTh U
NEPIEeHIUKYISIPHOCTh HPSIMBIX W IUIOCKOCTEH, Yrojl MEXIYy HIpsIMbIMHU,
yroa MeXay MpsSMOMl M IUIOCKOCTBIO, YIOJl MEXIYy IUIOCKOCTSIMH,
paccTosTHuE OT TOYKH 10 IUIOCKOCTH, PACCTOSHUE MEXKIAY MPSIMBIMH,
paccTosiHue MEXAY IJIOCKOCTSMHU; YMEHHUE HCIOJB30BaTh MPHU PEIICHUU
3a/a4 u3ydeHHbIe (PAKTHI U TEOPEMBI IUIAHUMETPUHU; YMEHHE OIEHUBATH
pa3Mepbl OOBEKTOB OKpY)KAIOIIET0 MHpa; CTPOUTH MaTeMaTUYEeCKUe
MOJEJIM C TOMOILIBIO T€OMETPUYECKUX TOHATUM W BEIWYUH, pelIaTh

CBA3aHHBIC C HUMHU NIPAKTUYCCKUEC 3aJa9u
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YMeHue omnepupoBaTh MOHATUSAMH: ILIOMAAb (UTYPHI, 00BEM (QUTYPHI,
MHOTOTPaHHHK, MPaBUIbHBIA MHOTOTPAHHHUK, CEYEHHE MHOTOTPAaHHUKA,
KyO, MapajUielienumes, Npu3Ma, NupamMuaa, (urypa M TOBEPXHOCTH
BpallleHus, [WIKHIP, KOHYyc, map, cdepa, miomans chepsl, IUIOMmab
MOBEPXHOCTH NHPAMHUIbI, MPHU3MBI, KOHyca, LWIMHApa, 00BEM KyoOa,
NPSIMOYTOJIBHOTO TapaUIeyIeuIeia, NTHUPAMUIbI, TPHU3MBI, [WIHHIPA,
KOHyca, Iapa, pa3BEPTKa MOBEPXHOCTH, CEYCHHs] KOHyCa W IIWIIMHIPA,

napajijyiCJbHbBIC OCH HWJIW OCHOBAHWIO, CCYCHHUEC 1Iapa, IIJIOCKOCTD,




Kacamomascs cdeppl, IIMHIPA, KOHYCa; yMEHHE CTPOUTh CEYCHHE
MHOT'OIpaHHHMKa, U300pa)kKaTh MHOTOI'PAaHHHMKH, (UTYpbl U TOBEPXHOCTH
BpAIIEHHS, X CEUCHHsI, B TOM YHCJIE C MIOMOMIBIO AIEKTPOHHBIX CPEJICTB;
yMEHHE NPHUMEHSTh CBOWCTBA T'€OMETPHUYECKHX (UTYp, CaAMOCTOSTEIHHO
(bopMyIHpOBaTH ONpEACNeHU N3ydyaeMbIX (HUTyp, BBIIBUTATh TUTIOTE3BI O
CBOMCTBaX M NpPU3HAKaX T'€OMETPUYECKHX (HUryp, OOOCHOBHIBATH WU
OlpoBepraTb MUX; YMEHHE NpPOBOIUTH Kiaccupukanuio ¢uryp 1o
pa3NMYHBIM TIPU3HAKaM, BBIOJIHATh HEOOXOJMMBIE JIOTIOHUTEIEHBIC

MIOCTPOEHUS
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YMeHue omnepupoBaTh IOHATHSAMM: JIBKEHHE B  HPOCTPAHCTBE,
napajuieNIbHBIA TIEPEHOC, CUMMETPHs Ha IUIOCKOCTH W B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOa00UsS, TMOAOO0HBIE (GUTYPBI; YMEHHUE
pacro3HaBaTh paBHbIE U IMOJOOHBIE (UTYpBl, B TOM YHCJIE B TPHUPOJE,
HCKYCCTBE, apXUTEKType; HCIOIB30BaTh T€OMETPUICCKHE OTHOIICHUS TIPH
pELICHUH 3ajay; HaXOJUTh TI'C€OMETPUYECKUE BEIMYHMHBI (JUIMHA, YTOJ,
Iomaab, 00BEM) TIPU PENICHUH 3a/1a4 U3 JPYTUX YYeOHBIX MPEIMETOB H
U3 peajbHOM KM3HM; YMEHHME BBIUHCIATH T'€OMETPHUUECKUE BEINUYMHBI
(mmHa, yroiy, IUIOMIAJh, OOBEM, IUIOMIA/b TOBEPXHOCTH), HCHOJB3YS
U3ydeHHbIE (OPMYJIBI M METONbI, B TOM YHCIIE: IUIOMIAAb MOBEPXHOCTH
NUpamMHIbl, TPU3MBL, KOHYCa, IMIMHIpA, IUomaas chepsl; 00bEM Kyoda,
NPSIMOYTOJIBHOTO — MapajUIeNieNuIe/ia, MHPAMUABL, TPHU3MBI, [WIXHIPA,

KOHYCa, lapa; YMCHHUEC HAXOAUTb OTHOLICHUC 00BEMOB HO,Z[O6HLIX (I)I/Il“yp
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YMmenue ONCpUpOBaTh MNOHATUAMU: NPAMOYTOJIbHAA CHUCTCMAa KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOpPAWHATBI BCKTOpa, CyMMa BCKTOPOB,
MMPONU3BCACHUC BCKTOpAa Ha YHCIO, Pa3JI0OKCHUC BCKTOpa II0 6a3Hcy,
CKaJIIpHOC IPOU3BCACHUEC, BCKTOPHOC NPOU3SBCACHHUEC, YIOJd MCKAY
BCKTOpaMH; YMCHHC HCIIOJb30BATb BCKTOpHBIﬁ n KOOp,I[I/IHaTHblﬁ MCTO

I pCIICHUA TCOMCTPUYICCKUX 3a/lad U 3aa4 JPYyrux y‘-I€6HBIX npeamMcToOB
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VYmenue BBI6I/IpaTB HOI[XOI[SIH_II/II\/JI MCTOJ AJId pCIICHUSA 3aa4u, TIOHUMAaHUC
3HAYUMOCTH MATEMATUKH B HU3YYCHHU IPUPOAHBIX H 06H_IGCTBGHHBIX
npoueccoB u HBJIGHHfI; YMCHHUC pacClio3HaBaTb IPOSABJICHUC 3aKOHOB
MAaTE€MaTUKN B UCKYCCTBE, YMCHHUEC MMPUBOAUTE NPUMEPLI MATEMATHUYCCKUX

OTKPBITUN POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAYKU




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMbBIX HA EI'D

IHO MATEMATHKE
Kon IIpoBepsieMblii 31eMEHT COACPKAHMUS
1 Yucna 1 BBIYUCTIECHUS
1.1 Hatypanbhble u nensie yncina. [Ipu3Haku 1e1MMOCTH LETBIX YUCET
12 Pammonanbhple  uncna. OOBIKHOBEHHBbIE M JECSATUYHBIE JIpOoOH, TPOLIEHTHI,
' OecKOHEeUYHbIE IEPUOANYECKHE ApOodH
13 Apudmernueckuii KOpeHb HaTypaJbHOW cTeneHH. JeHcTBHs ¢ apu(MeTHIeCKUMU
' KOPHSIMU HaTypaJlbHOMN CTETIEHU
L4 Crenens ¢ 1ensiM nokasaresiaeM. CTeneHb ¢ pallMoOHaIbHBIM NoKka3areneM. CBoHCTBa
' CTETIEHU
L5 CuHyCc, KOCHMHYC M TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YHCIOBOI0 apryMeHTa
1.6 Jlorapudm yucna. [lecaTnunbie U HaTypaJIbHBIE JTOTapUPMBbI
JlelicTBUTENbHBIE YHUCNA. ApU(PMETHYECKHE OINEepalud C JeHCTBUTEIbHBIMU
1.7 yycinamu. [IpubnuxEHHbIE BHIYMCICHUS, TPABUIa OKPYTJICHUS, IPUKHUJIKA U OIIEHKA
pe3yJibTaTa BEIYMCIEHUN
1.8 [Ipeo6pa3oBanue BbIpakeHUI
1.9 KowmriekcHbie yncna
2 YpaBHEHUSs 1 HEPABEHCTBA
2.1 Lenble 1 1poOHO-pallOHATbHBIEC YPAaBHEHUS
2.2 HppanmonanbHble ypaBHEHUS
23 Tpuronomerpruyeckue ypaBHEHUS
24 [Toka3zaTenbHbIe U JOrapuPpMUUECKIE YPAaBHECHHS
2.5 Lenbie u 1poOHO-paIOHAIbHBIE HEPAaBEHCTBA
2.6 HppanmoHanbHble HEPABEHCTBA
2.7 [okazaTenbHbIE U JTOTapUPMHUUECKIE HEPABEHCTBA
2.8 TpuronomeTpuyeckre HEpaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB
2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C MapaMeTpaMu
2.11 Marpuiia cucTeMbl TUHEUHBIX ypaBHEHUH. OnpeaenuTenb MaTPpULIbI
3 OyHKIMU U Tpaduku




OynkuUa, cnocodbl 3amanus ¢yHknuu. ['padux Pynxiuu. BzanmHo oOpaTHBIC

3 ¢ysnkuuu. YétHeie U Heu€THBIC QyHKIMU. [leproanueckue GpyHKIUN
OOnacTe ompeneneHuss M MHOXKECTBO 3HaueHuM ¢yHkuuu. Hymm ¢yHkuum.
39 [IpomMexxyTku  3HAKONMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYyHKIIHH.
' MakcumMyMbl U MUHUMYMBI (QyHKUuH. HanbGonbliee ¥ HauMeHbIee 3HAYEHUE
(GYHKIIMU HA IPOMEKYTKE
13 CreneHHasi (yHKUMS C HATypajdbHBIM M IENbIM MoKa3arerneMm. EE cBoiicTBa
. rpa¢uk. CoiicTBa U rpaduK KOpHS 1-0i CTENEHH
34 Tpuronomerpuueckne GyHKINHU, UX CBOICTBA U rpaduku
3.5 [oxa3zarenbHas u norapudmMudeckas GyHKINU, X CBOHCTBA U TpaduKH
16 Toukm paspeiBa. AcuMmnToTel rpadukoB (yskmuii. CBoiicTBa  (QyHKIHH,
' HeTIPEPHIBHBIX Ha OTpPE3Ke
3.7 ITocimenoBaTeabHOCTH, CIIOCOOLI 3aJaHUs [TOCIEA0BATEILHOCTEN
3.8 Apudmernueckas u reomeTpudeckas nporpeccur. @opmyiia CI0XKHbIX IPOLIEHTOB
4 Hayana maTemaruyeckoro anammsa
4.1 [IpousBoanas ¢pyukiuu. [IpousBoaHbIE 371€MEHTAPHBIX (PYHKIIHIA
[IpuMeHeHne TPOM3BOAHON K HCCIEAOBaHUIO (YHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHue HauOoJbIIEro U HAaMMEHbBIEro 3HaYeHUs (YHKLUU Ha
OTpe3Ke
4.3 [TepBooOpasnas. MaTerpan
5 MHoxecTBa 1 JOrHKa
5.1 MHoxecTBO, onepanuu HaJl MHOKecTBaMH. Jlnarpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHCTHKA
6.1 OmnwucarenpHasi CTAaTUCTHUKA
6.2 BepositHOCTB
6.3 KombOunaropuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsimMbIe M TIIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuKH
7.4 Tena u MOBEpXHOCTH BpaIleHUS
7.5 Koopaunnatsl u BEKTOpBI
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