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ba3oBblil ypoBeHb»

w1 ooyyaromuxcst 10-11 kimaccos



MNOACHUTEJIBHAS 3AIINCKA

PaGouas mporpamma yueGHOTO Kypca «Anredpa U Hadajga MaTeMaTHYECKOTO
aHanm3a» 0azoBoro ypoBHs i oOydaroruxcst 10 —11 kmaccoB paspaborana Ha
ocHoBe denepanbHOro TOCyIapCTBEHHOIO 00Pa30BaTENIBHOIO CTAHAAPTA CPEIHETO
oOmero oOpa3oBaHus, C YYE€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUMH,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUICKOTO
oOpazoBanus. Peanmuzainusi mporpaMMbl 00ECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMITETEHIIUSIMH, COCTABIISIOIIMMHU OCHOBY JUISI CAMOPA3BUTHS U HEMPEPHIBHOTO
o0pa3oBaHus, 1IEIOCTHOCTb OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHUSA JIUUYHOCTUA O0OYYaIOIIUXCSL.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayaja MaTeMaTUYE€CKOTO aHAIW3a» SBJISIETCS OJHUM U3
HauOojiee 3HAYMMBIX B MpOrpamMMe CTapiied IIKOIbl, MOCKOJbKY, C OJIHOU
CTOPOHBI, OH OOECMeYMBAET HWHCTPYMEHTAIbHYI0 0a3y Il U3Y4YeHHUS BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JAPYrod CTOPOHBI, (POPMUPYET JOTHYECKOE U
a0CTpakTHOE MBIIUICHUE Yy4YallluXCs Ha YPOBHE, HEOOXOJMMOM JJIi OCBOCHHS
KypcoB HH(GOpPMATHUKH, OOIIECTBO3HAHUS, HUCTOPUHU, CIOBECHOCTH. B pamkax
JAHHOT'O Kypca y4alllMecsl OBJAJEBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOMU
HAyKH, KOTopas (popMyIupyeT CBOU JOCTHKEHUS B MAaTeMaTHIECKOU Gopme.

Kypc anreOpsl 1 Hauan MaTreMaTUueCKOro aHajdu3a 3aKJIabIBAET OCHOBY IS
YCIEUIHOTO OBJAJCHUS 3aKOHaMH (PU3UKW, XUMUHU, OWUOJOTUM, TOHUMAaHUS
OCHOBHBIX TEHACHIMNA HSKOHOMHKA U OOIIECTBEHHOW JKU3HM, TO3BOJISET
OpUEHTUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM XM3HU. B ToXXe Bpemsi OBIaJcHUE
aOCTpPaKTHBIMU U JIOTMYECKH CTPOTUMH MAaTEMAaTHUYECKUMHM KOHCTPYKIUSIMU
pa3BUBAET yMEHWE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTH HWCTUHHOCTH
YTBEPXKIEHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3AIIUI0, a0CTparupoBaHue u
aHaAJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MbIieHue. B xome n3ydenus
anreOppl W Havall MATEMaTUYeCKOro aHajiu3a B CTapIledl IIKoJie Yydarluecs
MOJTy4alOT HOBBIM ONBIT pEIICHUS TMPUKIAAHBIX 3a7a4, CaMOCTOSTEIbLHOTO
MOCTPOCHUSI MaTeMaTUYECKUX MOJEJeH pealbHbIX CHUTYallMd W WHTEpIpeTaIluu
MOJYYEHHBIX  PEIICHHWM, 3HAKOMSTCS C  MpUMEPAMU  MaTEMATHYECKUX
3aKOHOMEPHOCTEH B TMPUPOAE, HAyKe U B MCKYCCTBE, C BbIJAIOIIMMUCA
MaTeMaTUYECKUMU OTKPBITUSIMA U KX aBTOPAMH.

Kypc oOnagaer 3HAYMTETBHBIM BOCHUTATENbHBIM MOTEHLIUAIOM, KOTOPHIM
peanu3yeTcsi Kak uepe3 y4eOHbId MaTepual, CoCOOCTBYIOUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHHS, TaK W 4Yepe3 chenuduky ydeOHOW AesITeIbHOCTH,



TpeOyrolen CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, IIPOIOJKUTEIBLHON
KOHIICHTPALlM BHUMAHUs U OTBETCTBEHHOCTH 32 ITOJIyYEHHBIN PE3YIIbTAT.

B ocnoBe wmeroauku oOyueHus airedpe M HadalaM MaTeMaTHYeCKOTrO
aHaJIK3a JICKUT JAEATEIHbHOCTHBIN PUHIIUI 00yUYEHUS.

CrpykTypa Kypca «Anredpa 1 Hadyajla MaTeMaTUYECKOr0 aHAIIM3a» BKIIOYAET
CIEAYIOIIUE COAEPKATEIBHO-METOAUYECKUE JUHUN: «Uucna M BBIYUCICHUD),
«Dyakuu  u - rpadukmy, «YpaBHEeHHMS U HepaBeHCTBa», «Hauama
MaTeMaTH4YeCKoro aHanuza», «MHoO)kecTBa U JIOTMKa». Bce OCHOBHbIE
COZIEPKATEIIbHO-METOJUYECKUE JIMHUM HW3Y4YalOTCS HA TMPOTSHKEHHH JBYX JIET
oOyuyeHusi B CTaplueil 1IKoJie, €CTECTBEHHO JOMOJHSSA ApYr Apyra M MOCTENEHHO
HAChIIAsICh HOBBIMM TeMaMHU W pasfaenaMu. J[aHHBIM Kypc  SABISETCA
WUHTErPATUBHBIM, TOCKOJBKY OOBEOUHSAET B ce0e COJAEpKaHHE HECKOJIbKHUX
MaTeMaTUYECKUX JUCLUUIUIMH: anreOpa, TPUTOHOMETPHsI, MATEMaTUUECKHUI aHau3,
Teopusi MHOkecTB U JAp. [lo Mepe Toro kak ywamiuecs OBJIaAE€BalOT BCcE Oosee
HIMPOKUM MATEMaTHYECKUM ammnapaTroM, y HUX MOCIEI0BaTENbHO (hOopMUpyeTCs U
COBEPUICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTHYECKYI0) MOJENb peajJbHOU
CUTyalluM, TPUMEHSATh 3HAHUA, IOJyYeHHbIE B Kypce «Airedpa W Haudaia
MaTEMaTUYECKOTO aHaIM3ay, JUIsl PELIEHUS] CaMOCTOSTENBHO C(HOPMYIUPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIIPETUPOBATH NOJIYYEHHBIN PE3yJIbTaT.

CopnepxkaTenpHO-METOANYECKAss TUHUA «YUucna W BBIYMCIEHUSD) 3aBEPIIACT
(dbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mIKoJie. B crapiedl mikoige oco0oe BHUMAaHUE YIEISIETCS
(GOpPMUPOBAHNIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOMIUX B ceOs
UCIIOJIb30BaHUE PAa3IMYHBIX (OpPM 3amucu JCHCTBUTENBHOTO 4YHCIA, YMEHHE
pPallOHAJIBHO BBIMNOJHATh JEHCTBUS C HUMH, JAENAaTh MNPUKUAKY, OLIECHHUBAThH
pesynbrar. OOyuyaromuecs MOJYYarOT HAaBBIKM MNPUONMKEHHBIX BBIYMCIICHUN,
BBITIOJTHEHUS JICMCTBUM C YHCJIAMH, 3allMCaHHBIMH B CTaHIApTHOH dopmMme,
VCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YMCIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHHs M HEPABEHCTBA» PEANU3YETCS HA TMPOTSIKEHHH BCETO
oOydeHHs] B CTaplled IIKOJIe, TOCKOJbKY B KaXIOM pas3feie MporpaMMbl
MPETYCMOTPEHO PEIIEHUE COOTBETCTBYIOIMIMX 3adad. OOyuaromiuecs OBIaJ€BaIOT
Pa3IMYHBIMA METOJIaMU PELICHUS LEJbIX, PAUHOHAIBHBIX, HPPAUHOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPHUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [loirydeHHbIE yMEHNS UCTIOJIB3YIOTCS IIPU UCCIEA0BAHUN
GyHKUMNA C TOMOILBIO TPOU3BOJHOM, PEIICHUH NPUKIAJAHBIX 3ajlad W 3a7ad Ha
HaxXOXJIE€HWE HaumOOJBIIUX W HAaUMEHBIIMX 3HaueHud ¢yHkuuu. JlaHHas
coJepKaTeNbHas JIMHUS BKIIOYaeT B ce0s Takke (opMHUpOBaHHE YMEHUM
BBIMIOJHATh pacuy€Tbl mo ¢GopMynaM, MpeoOpa3oBaHUs IENbIX, PalMOHAIBHBIX,
UppAIMOHANBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAKKE BBIPAKECHUM,



COJEpKaIMX CTENeHUu U Jorapudmel. braromaps M3ydeHHIO anredpanyeckoro
MaTepuansa NPOUCXOJUT  JAJbHEWIee  pa3BUTUE  AITOPUTMUYECKOTO U
a0CTPAaKTHOTO MBINIICHUS Yy4aruxcs, (OPMHUPYIOTCS HABBIKA JIETyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJIE PABEHCTB M HEPABEHCTB. AJjreOpa
npegiaraeT d(QQPEKTUBHBIE WHCTPYMEHTBI MJsi PELICHHUS MPAaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3314, HAIJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepxarenpbHo-MeToauueckass JUHUA «DyHKIMM W TpaQuKU» TECHO
MEPEIIETAeTCs C APYTUMHU JIMHUSIMU KypCa, IIOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
MOCJIEIOBATEIbHOCTD U3y4YeHUs MaTepHaia. N3yyenue CTENIEHHO,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7ad U3 JAPYTUX Y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3AHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [lpum 3TOM OosiblllIoE BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3NUYHBIMH BEJIMYMHAMH, MCCIIEOBaTh MOJyYEHHble (YHKLUHH, CTPOUTH HX
rpaduku. Marepuan 3Tol coaep:KaTeIbHON JTUHUN HAIeJIeH Ha pa3BUTHE YMEHHM
M HaBBIKOB, IO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIy BEJIMYMHAMU B
paznuuHoi dopme: aHaTUTUYECKOU, Tpaduyeckoi M ciioBecHoOU. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTHIO aJTOPUTMUYECKOTO MBIIUIEHUS, CHOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxartenbHasg nuHus «Havala mMaTreMaTH4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3aj]ad,
JOCTYITHBIX 00YYalolMMCs, Y KOTOPBIX MOSIBIAETCS BO3MOKHOCTh UCCIENOBATh U
CTpoUTh Tpaduku (YHKIUN, OMpeAeisTh HUX HauOOJbIIMEe W HAWMEHBIIUE
3HAUCHUS, BBIYUCIITH TUIOMAAu (Guryp u oO0bEMBI TEJ, HAXOAWTh CKOPOCTH M
YCKOpEeHMsI TpolueccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH TIOCTPOEHUSI MaTeMaTH4YEeCKUX MOJeNiedl peajJbHbIX CHUTyallui,
HAXOXKJEHUSl HAWY4YlIero pEHIeHHs B MPUKIAAHBIX, B TOM YHCIE COIMAIbHO-
HPKOHOMHYECKHUX, 3a/adyax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHan3a
CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOIO, (POPMaIbHO-IOIMUECKOr0 U KPEaTUBHOTO
MBIIICHUS, (OPMUPOBAHUIO YMEHHMA pACIO3HABaTh TMPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEeXHHMKe U uckyccrBe. OOywaromiuecs Y3HAIOT O
BBIJIAIOLIMXCST pe3ysbTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMAaTUKH Kak
HAyKH, U UX aBTOpax.

CopepxarenpbHO-METOAUYECKasl TUHUSA «MHOXKECTBA U JIOTUKAa» B OCHOBHOM
NOCBSILIEHA  JJIEMEHTaM TEOPUM  MHOXKECTB. [€0pEeTHKO-MHOKECTBEHHbBIE
MPEACTABIICHUS MPOHU3BIBAIOT BECHh KypC LIKOJBHOM MATEMATUKU WU IMPEAJIararor



Haubosiee yHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINNA BCE pa3zelibl MAaTEMAaTUKU U €€
NPWIOKEHUN, OHH CBSI3BIBAIOT PAa3HbIE MAaTEMAaTHYECKUE TUCLUUIUIMHBI B €IHHOE
uenoe. IloatoMy BakHO AaTh BO3MOKHOCTH IIKOJIBHHKY IOHMMAaTh TEOPETHUKO-
MHOKECTBEHHBIM $I3bIK COBPEMEHHOM MAaTeMAaTUKH W HUCIOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa m Hauama MaTeMaTHUYECKOTO aHalN3a» MPUCYTCTBYIOT
TaK)K€ OCHOBbI MAaTEMaTHYECKOIO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BAaHbI
c(opMUPOBATH HABBIKU [TOCTPOCHUS MOJIENIEN PEAJIbHBIX CUTYAlUH, NUCCIIEIOBaHMS
TUX MOJEJIEH C MOMOUIbIO ammapaTa anareOpbl U MaTeMaTUYeCKOro aHaiu3a U
VWHTEPHPETAUN NOJyYECHHBIX PE3yJbTAaTOB. Takue 3aaHus BIUIETEHBI B Ka)KJbIA
U3 pa3JeNoB IIPOrPaMMBI, IOCKOJIBKY BECh MaTepHall Kypca IHUPOKO UCIIOJIBb3YETCS
JUISL pellieHus] IPUKIAAHBIX 3a1a4. [Ipu penieHun peanbHbIX MPAaKTHYECKUX 3a7ad
yyaliyecs: pa3BUBAalOT HAaOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, MCIONb30BaTh AHAJIOIHIO, 0000IIAaTh U KOHKPETH3UPOBATH
npobnemy. [lesTenpbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELIEHUS MPUKIATHBIX
3aJja4 OpraHU3yeTcs B MPOILECCE U3YYEHHUs BCEX TeM Kypca «AuredOpa v Hagaia
MaTEMaTHYECKOTO aHAIIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM miaHe Ha HW3ydeHHE Kypca anreOpbl M Hadal MaTEMaTUYECKOTO
aHanu3a Ha 6a30BOM ypOBHE OTBOJUTCS 2 yaca B Henento B 10 kiacce u 3 yaca B
Heneno B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

Yucia ¥ BbIYMCICHUS

Pannonanbupie unciaa. OOBIKHOBEHHBIE U JIECATUYHBIE JIPOOU, MPOIICHTHI,
OecKOHEUHble  mepuoAudeckue  JpoOu. ApudMmeTHyecKkue  omnepanud  C
palMoHANIBHBIMU YHCTIAMU, TPE0OPa30BaHUS YHCIIOBBIX BhIpakeHUH. [I[puMenenue
Ipo0ei U MPOLEHTOB ISl PEIICHUS MPUKIAAHBIX 33/1a4 U3 Pa3IUYHbIX OTpaciien
3HAHUU U PEATbHOM KU3HH.

JlelictBuTenpHble 4nciia. PalnMOHaNbHBIE W UPPALMOHAIBHBIE YHUCIIA.
ApudpmeTnueckue omnepauud ¢ JACUCTBUTENbHBIMU yHcliaMu. [lpubnmxénHbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYUCICHUN.

Crenenb ¢ 1ensiM  nokazateneM. CrangaptHas ¢opma  3alucu
JNEeUCTBUTEIBLHOTO yucia. Vcnonb3oBanue mnoaxoxdsmiedi  Gopmbl  3alucH
JEHUCTBUTEIBHBIX YHUCE Ul PEIICHUSA MPAKTUYECKUX 3a4ad U IMPEICTABICHUS
JTAHHBIX.

Apudmernueckuii  KOpeHb  HAaTypaJbHOW  cremeHu.  JlelicTBus ¢
apru(pMETUIECKUMH KOPHSMU HATypaJIbHOM CTENEHHU.

CuHHYyC, KOCHHYC W TaHI€HC YMCJIOBOrO aprymeHTa. ApKCHUHYC, apKKOCHUHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUH. OCHOBHBbIE
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

YpaBHeHUEe, KOpEeHb YypaBHEHMs. HepaBeHCTBO, pelleHHE HEpPaBEHCTBA.
Meton nHTEpBAJIOB.

Pemenue nensix v 1poOHO-pALIMOHATILHBIX YPABHEHUN U HEPABEHCTB.

Pemienre uppanimoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenrne TpUroHOMETPUYECKUX YPABHEHUM.

[IpyuMeHeHne ypaBHEHUM M HEPABEHCTB K PELICHUIO MAaTEMaTUYECKUX 3a1a4
W 3aJ1a4 U3 Pa3IMYHbIX 00JacTel HAyKH U pealbHOM KU3HH.

DyHKIUHN U TPAPUKHU

OyHkius, crnocoObl 3amgaHust GyHkuuu. ['paduk  yHkuu. BzaumHo
oOpaTHbIe (PYHKITUH.

OobnacTh ompeneiaeHus U MHOXECTBO 3HaueHUi Qynkuuu. Hymm Qyskumu.
[IpomMexyTKH 3HAKOTIOCTOSHCTBA. YETHBIE 1 HEUETHBIE (PYHKIIUH.

CrenenHast GyHKIMS ¢ HATypaJdbHBIM U II€JIbIM MOKa3areiaeM. E€ cBoiicTBa u
rpaduk. CBoiicTBa 1 rpauk KOpHs N-0i CTENEHHU.



TpuroHoMmeTpuueckass OKPYKHOCTb, OMNpPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIIMIT YUCIOBOTO apryMEHTa.

Hauana MaTeMaTn4ecKoro aHajansa

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIeI0BATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATETLHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MPOrpeccu. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
nporpeccu. Dopmysa CIOXKHBIX MPOLEHTOB. Mcronb3oBaHWE MPOTPEcCHH st
pelIeHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, onepanuu HajJ MHOXecTBamu. Jlumarpammsl Jilsiepa—DBeHHa.
[IpuMeHeHUEe TEOPETUKO-MHOKECTBEHHOIO ammapara JUisi OMUCaHUsl peabHBIX
IIPOLIECCOB U SIBJICHUM, IPU PEUICHUU 3a]1a4 U3 APYTUX yUeOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CIEICTBHE, T0KA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BIYMCICHUS

HarypansHnbie u niensie yncina. [Ipu3Haku 1eIMMOCTH HEIbIX YHCEIT.

CrteneHb ¢ pallMOHAIBHBIM TToKa3zaTeaeM. CBOMCTBA CTEIICHH.

Jlorapudm yucna. JlecaTuyHble U HaTypajIbHbIE JOrapu(MBI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXXEHHI, COAEPIKAUTUX JTOrapru(MBbI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpXKAIIUX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeIIEM.

IIpuMepbI TPUTOHOMETPUYECKUX HEPABEHCTB.

[lokazarenbHbIE YPABHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHHUSI 1 HEPABEHCTBA.

Cucrembl JTMHEUHBIX YpaBHEHUM. PellleHne MpUKIIaaHbIX 3a7a4 C MOMOIbIO
CUCTEMBI JIMHEUHBIX YPABHEHUN.

CucTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

IIpumeHeHne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJad M3 pa3IMyHbIX 00JacTeil HayKu U peasibHON
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuusa. [lepuogmueckne  pynkumu. IIpoMexyTku  MOHOTOHHOCTH
¢yHKIMM. MakcumMyMbl U1 MUHMMYMbl (QyHKiuu. HaunGosnblnee u HauMeHblee
3HaYeHUE (PYHKLIHUU Ha TIPOMEXYTKE.

TpuronomeTrpuyeckue QyHKIINH, UX CBOMCTBA U TPaPHUKH.

[ToxazarenbHast u Jorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpadUKU.



Hcnonp3oBanue rpadukoB QYHKIMNA JJIsI peHICHHUs] YpaBHEHUN U JTMHEHHBIX
CUCTEM.

Wcnonp3oBanne rpadukoB (QYHKIUN IS WCCICIOBAHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIe BO3HHUKAIOT MPH PEUICHUU 3ajady U3 JIPYTUX Y4EOHBIX
MPEAMETOB U PEATIbHON KU3HHU.

Hayaja MaTeMaTH4eCcKOro aHajIu3a

HenpepriBabie GyHKIMH. MeTOI HHTEPBAJIOB JIsl pEIICHNUS HEPABEHCTB.

[IponsBonnas  ¢yakuuu. ['eomerpudecknii u  QU3WYECKUH  CMBICI
MIPOU3BOJHOM.

[TpousBogubie  31eMeHTapHbIX  QyHKIuil.  DopMmynbl  HaXOXAECHUA
MPOU3BOJAHON CYyMMBI, IPOU3BEIECHUS U YACTHOTO (PYHKIUH.

[IpumeHeHne mpou3BOAHON K UCCIEIOBAHUIO (DYHKLIHMI HA MOHOTOHHOCTH H
sKcTpeMyMbl. HaxoxxieHue HanbobIIero 1 HaMMEHbIIEro 3HaueHus: QyHKIMN Ha
OTpE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXOXKICHUS HAWIY4dIEero pElIeHUs B
NPUKIIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
(bopmyoii unu rpaduKoMm.

[lepBooOpazHas. Tabiuiia nepBooOpa3HbIX.

Wurerpan, ero reoMeTrpudyeckuid U (uU3MYECKUid CMbIchH. Beruucienue
uHTerpana no gpopmyne Hetorona—IJleiiOnua.



INIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO ImpcameTa «Marematuka» JOJIDKHO oOecrneunBaTh
AOCTHUIKCHHC Ha YPOBHC CPCOHCTO 06mer0 O6paBOBaHI/I$I CICAYIOIUX JUIYHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MaremaTuka» XapakTepu3yIOTCS:

['paxx1aHCKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIMU O0YYAIOIIETrOoCsl KaK aKTUBHOTO
M OTBETCTBEHHOIO WI€HAa POCCHUUCKOrO OOIIEeCTBA, MPEACTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUH,
mpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJICHCTBOBATh C COIUAIBHBIMA HHCTUTYTAaMH B COOTBETCTBUU C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TatproTyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUNCKOM IpakIaHCKOW UJICHTUYHOCTH, YBAKCHHS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKOW MAaTEMATHKHU, [IECHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYrUX HayKaX, TEXHOJOTHsX, cdepax
SKOHOMUKHU.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHUSL:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO TOBEJICHMUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHUKECHUN HAYKU U JEITEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIIETO.

DCTeTU4eCKOe BOCIIUTAHUE!

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi ICTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKICHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

DU3UYECKOE BOCTIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
WHTEpecax 3J0poBoro u 6e3omacHoro odpasa KW3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0pOBBIO (3710pOBOE€ TMHUTAaHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUU U

OTJIbIXA, peryisipHas busnueckas aKTUBHOCTb); busnyeckoro
COBEPIICHCTBOBAHUS, npu 3aHSATUAX CIIOPTUBHO-03/I0POBUTEIBHOI
JEATEIIbHOCTHIO.

TpynoBoe BocUTaHUE:



TOTOBHOCTBIO K TPYIYy, OCO3HAHHEM IICHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznuuHbiM  chepam  MPO(EeCcCHOHATBHOW  ACSITENbHOCTH, CBSI3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMH, YMEHHEM COBEpIIATh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccu U peanu3oBbIBaTh COOCTBEHHBbIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUM BCEU MKU3HH; TOTOBHOCTBIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MMPAKTHYECKUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HIKOJOTUYECKON KYJIbTYpbl, MOHUMAHHEM BIIASHHUS
COLIMAJIBHO-?)KOHOMHMYECKHUX MPOLECCOB HAa COCTOSIHUE NMPUPOJHOM M COLMATIBHOU
Cpellbl, OCO3HaHWEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpolieM;
OpUEHTalUuell Ha MPUMEHEHHE MAaTeMAaTHYECKUX 3HAHWM I pelieHus 3aaady B
0o0JaCTH  OKpY)Karomiel cpeapl, IUIAaHUPOBAHUSI TMOCTYNKOB M OIEHKH UX
BO3MOYKHBIX ITOCJIEICTBUN JUIsl OKPY KAIOIIEN CPEIbl.

[{leHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM W  OOLIECTBEHHOM MPAaKTUKH, [OHUMaHUEM
MaTEeMaTUYECKONM HayKM Kak c(epbl 4elIOBEYECKON MAeATEeIbHOCTH, JTaloOB €€
pa3BUTHA M 3HAYUMOCTH U1 Pa3BUTHUS UUBWIM3ALWH, OBJIAJCHUEM SI3bIKOM
MaTeMaTUKM M MaTEeMaTUYECKOM KyJIbTYpOHl KaK CpEICTBOM IO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBISATH IMPOEKTHYK) M HCCIEHOBATEIBCKYIO JESTEIbHOCTD
WHJMBUAYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOrO MpeaMeTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmeUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHBIMU OellCTNEUAMU.

1)  Vhusepcanvuvie  noznasamensHvle  Oeticmeus, — obecnedugaron
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yUarowuxcs (oceoeHue
Memo008  NO3HAHUA — OKPYICAWe20  Mupa;  NpuUMeHeHue  J10SUYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrpie nornueckue AeUCTBUA:

e BBIABJISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUH MEXIYy MOHATUAMU, (OPMYIUPOBATH
ONpEeNeNIeHNs] TOHATHUW; YCTaHABIMBATh CYIICCTBEHHBIH  MpPH3HAK
KJIacCU(UKAIMK, OCHOBAHUSA M1 OOOOIICHHWS W CpaBHEHUS, KpUTEPHUU
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYIUPOBaTH M  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTpPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIWE;
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTEMAaTHYECKHUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, AaHHBIX, HAONIOJACHUSIX U YTBEPKICHUSIX;
npemyiaraTh  KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

JenaTh BBIBOABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUEHHH 110 aHATIOTUH;
MIPOBOIUTH CaMOCTOATENEHO JI0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPKICHUH (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIbBL;

BBIOMpATh Croco0 pernieHus yuyeOHOW 3azauyu (CpaBHHUBATh HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

Bba3oBrle nccnenoBaTelIbcKue JEUCTBUS:

UCITIOJIb30BaTh BOMPOCKHI KaK MCCIIENOBATEIbCKUM WHCTPYMEHT IMO3HAHUS,
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, MpodiIeMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITNIO, MHCHHUE;

MIPOBOIUTH CaMOCTOSATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTrO
Oo0BeKTa, SBJIICHHS, TMPOIECCA, BBISBICHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3WPOBATh BO3MOXKHOE pPa3BUTHE IIpoOIlecca, a TaKKe BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ nndopmarmeii:

BBISBJIATH AepUUINTH MHPOPMAINK, JAaHHBIX, HEOOXOAUMBIX ISl OTBETa
Ha BOIIPOC U JJIsl PELLICHU 3a/1a4u;

BbIOMpaTh  MHGOPMAIMIO W3  HCTOYHUKOB  PA3JIUYHBIX  THIIOB,
aHaNIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(MOPMAIUIO
pa3IMYHBIX BUAOB U ()OPM MPEICTABICHHUS,

CTPYKTYpUPOBaTh WHGOPMAIUIO, TIPEACTABIATh €€ B PAa3IMYHBIX (opMmax,
WLTIOCTPUPOBATH TpaduiecKH;



2)

OLICHUBATH HaJEXKHOCTD uH(pOopMaIuu 10 CaMOCTOSITEIILHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.
Yuueepcanvnvie KOMMyHuKamuenwvle Oelicmeus, — 0Oecneuusarom

CchoOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYVUATOUWUXCSL.
OO0uieHue:

BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOUKY 3pPEHMsI B YCTHBIX U NMHUCbMEHHBIX TEKCTaX, /aBaTh MOSICHEHUS IO
XOJy pelleHus 3a7jaul, KOMMEHTHPOBATh IOIYYEHHbIN pPe3ybTarT;

B X0/I€ 00CYKJEHH 3a7]aBaTh BONPOCHI 110 CYIIECTBY O0CYKIAaEMON TEMBI,
poOJIeMBI, pelIaeMoi 3a/1auM, BbICKa3bIBaTh UEH, HALIEJICHHBIE HA MIOUCK
pelIeHus; COMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKUBaTh Pa3M4yle U CXOJCTBO IMO3ULUN; B
KOPPEKTHOU Gopme popMyIupoBaTh pa3HOIIACHs, CBOM BO3PAKECHMUS,
NPEACTaBIATh  pE3yJbTaTbl  pPEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTAa;  CaMOCTOATENbHO  BbIOMpaTh  (dopmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

MOHMMATh W WCHOJB30BaTh  MPEUMYIIECTBA  KOMAaHJIHOW U
WHIWBUTyaIbHON pabOThI MPU PEIICHUH YICOHBIX 3a7a4; TPUHUMAThH 11ETh
COBMECTHOW JCATENBHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThI, pacnpeaeNsTh BUABI padoT, JOTOBAPUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT paboThl; 000011aTh MHEHUS HECKOJIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHA KOMAaH/IbI,
OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YIaCTHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pecynamuenvle  Oelicmeus, obecneyusarom

G opmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuzanus:

COCTaBJISITH TIJIaH, AITOPUTM PEIICHUS 3a]1a4i, BHIOMPATH CIIOCOO PEIICHHUS C

y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI pELICHUHN C YYETOM HOBOM MH(MOpMAIUH.
CaMOKOHTPOJIb:

BJI1aACTh HaBbIKaAMH MMO3HAaBaTEIbHOM pe(bHeKCI/II/I KaKk OCO3HaHHA
COBCPIIACMBIX I[GﬁCTBHﬁ N MBICJIMTCIIBHBIX IMPOICCCOB, UX PC3YJIbTATOB,
BJI1aACTh criocobamMu CaMOIIPOBCPKH, CAMOKOHTPOJIL  IIpomecca H
pe3yiibTaTa pCIUICHUA MaTEMaTHYE€CKOMU 3aJa4u,



e TNPEABHAECTH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NPU PEIICHUH
3a7a4M, BHOCUTHh KOPPEKTHBBI B JICSITEIbHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWICHHBIX OMMOOK, BBISBIICHHBIX TPYTHOCTEH;

e OICHUBATh COOTBETCTBHE pE3yJibTaTa 1M U YCJIOBHSIM, OOBICHITH
IIPUYMHBl TOCTUXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTAaTOB JIESTEIbHOCTH,
HaXOJUTh OIIHUOKY, 1aBaTh OI[EHKY NPUOOPETEHHOMY OTIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoeHne yueOHOro Kypca «Anredpa v Havalla MAaTEMATUYECKOTO aHaInu3a
Ha YpOBHE CpEIIHEro OOIIero oOpa3oBaHUs JOJDKHO 00ECIEeUMBATH JOCTUKEHUE
CJIEIYIONTUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh NOHATUSAMM: PALUOHAIBHOE M JCHUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHA U JECATUYHAs IPOOb, MPOLIEHTHI.

Bomonusate  apudmernyeckue — omepaudd € palUMOHANBHBIMU U
JNEWCTBUTEIBLHBIMU YUCIIAMU.

BoInonHATh TPUOIMAKEHHBIE BBIUUCICHUS, UCTIONB3YS MpaBUiia OKPYTJIEHUS,
JIeNaTh MMPUKUAKY U OLICHKY PE3YIbTaTa BHIYMCICHUMN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C ILEJBIM IOKa3aTejlieM; CTaHAapTHAs
dopma 3amucu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH,
MCITIOJIB30BaTh MOAXOASANIYIO (hOPMY 3aMMCH NEUCTBUTENIBHBIX YHCEIT ISl pEIIeHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBath MOHATUAMU: CHHYC, KOCUHYC M TaHI€HC ITPOU3BOJIBHOTO YIJIA;
MCIIOJIb30BAaTh 3aIMCh MTPOU3BOJIBHOTO yIiia uepe3 00paTHbIE TPUTOHOMETPUYECKUE
byHKIINN.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh NOHATHSMU: TOKIECTBO, YPABHEHHE, HEPABEHCTBO; LEJOE,
palrOHAIIBHOE, UPPALMOHAIIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUUECKNE YPABHEHMUS.

BemonusaTe npeoOpa3oBaHUs LEIbIX, PALMOHAIBHBIX U HMPPALMOHAIBHBIX
BBIDQKEHWA W  pellaTh OCHOBHBIE THIBI  LEJBIX, PalMOHAIBHBIX U
VppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

IIpuMeHATh YypaBHEHUSA U HEPABEHCTBA I PEIICHUSA MAaTEMAaTUUECKUX 3a1a4
¥ 3a71a4 U3 pa3IMYHbIX 001acTell HAyKH U PeaJIbHOM KU3HU.



MognenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE airedpbl, COCTABIATH
BBIPQXXCHHS, YpaBHEHUS, HEPABEHCTBA IO YCJIOBUIO 3aJa4d, HCCIEI0BAThH
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DOyHKUMH U TPaPUKH

OmnepupoBaTh MOHATHAMH: (PYHKLMS, CIIOCOOBI 3aJaHusl QYyHKIUH, 00JIaCTh
OTNpEeleNeHNs] ¥ MHOXXECTBO 3HadeHW (yHKuMH, Tpaduk (QyHKIHUH, B3aUMHO
oOpaTHble PYHKIINU.

OmnepupoBaTh NOHATUAMU: UYETHOCTH M HEUYETHOCTh (PYHKIMH, HYJIH
(GYHKIIMH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonp3oBate rpaduku GyHKUUN A5 pEIICHUS YypaBHEHUI.

Crpouth M ynTaTh TpaUKU JUHEHHON (PYHKIIMM, KBaAPAaTUYHOU (DyHKIUH,
CTETICHHOM (PYHKIIMH C IIEJIBIM ITOKa3aTeeM.

Hcnonp3oBatk rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KHU3HU; BBIpaXaTh POpMyJIaMH 3aBUCUMOCTH MEXIY BEIIMINHAMH.

Havana mareMaTH4ecKOro aHAJIN3a

OmnepupoBaTh TOHATUAMHU: TOCIEAOBATEIBHOCTh, apuUPMETHUECKass |
reoMeTpUYecKas Iporpeccum.

OmnepupoBaTh NOHATUSAMH: OECKOHEUHO YOBbIBaoLlas TeoMeTpudecKas
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH reOMETPUUECKON MPOTPECCUH.

3amaBaTh NOCIEAOBATENIBHOCTH PA3IMYHBIMU CITIOCOOAMH.

Hcnonb30BaTh CBOMCTBA IOCIEI0OBATEIBHOCTEN U MIPOIPECCUN IS PEIIEHUS
pealibHBIX 33aJa4 MPUKIAJHOTO XapaKTepa.

MHokecTBa M JIOTHKA

OmneprpoBaTh MOHITHSIMH: MHOKECTBO, OMEPAIIMH HAJ MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar [Jjisl  OMHCaHUs
peallbHbIX MPOLECCOB M SBJICHUH, MPU PEIICHUH 33aJad U3 APYTUX Y4eOHBIX
PEeIMETOB.

OnepupoBaTh  TOHATHUSAMHU:  ONpEAENCHHE,  Teopema,  CIEJCTBUE,
JI0Ka3aTeNIbCTRO.

11 KIIACC

YucJa 1 BbIYUCIEHUS

OnepupoBaTh MOHATUSIMH: HATypaJbHOE, IE€J0€ YHCIO; HCHOJIb30BaATh
MPU3HAKU JICJIMMOCTH LEIBbIX YKCEN, PA3JIOKECHUE YMCIIA HA MPOCTHIE MHOXKUTEIN
JUUISL pELLICHUS 3a1ay.

OnepupoBaTh NOHATUEM: CTEIIEHD C PAIMOHAIBHBIM MTOKA3aTEJIEM.

OnepupoBaTh MOHATHUSMU: JOTapu(pM UYHCIIA, NECATHUYHBIE W HATypajJbHBIC
Jorapu@mel.



YpaBHeHMS U HEpaBeHCTBA

[IpumensTs CcBoOMCTBa CTemeHM Ui TPeoOpa3oBaHUsl  BBIPAKCHU;
ONEPUPOBATh MOHATUSAMM: IOKA3aTEIbHOE YPABHEHHWE W HEPABEHCTBO; pPEIIaTh
OCHOBHBIE THIIBI II0KA3aTENBHBIX YPABHEHU U HEPABEHCTB.

BemonHaTe npeoOpa3oBaHMsl BBIPAKEHUHM, COAEpXKAIUX JIOTapU(MBbI;
OTIEPUPOBATH MOHATUSAMU: JIOTapU(PMHUUECKOE YpaBHEHUE U HEPABEHCTBO; PEIIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPAaBHEHHI U HEPABEHCTB.

HaxonuTp pemenys MpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ PEILCHHE;
UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN [l PELICHUS IPAKTUYECKUX 3a/1ay.

HaxoauTp penreHns: NpoCTENIINX CHUCTEM U COBOKYITHOCTEW PalMOHAIbHBIX
YPaBHEHUI U HEPABEHCTB.

MognenupoBaTh peanbHblE CUTyalldd Ha S3bIK€ aureOpbl, COCTABIATH
BBIPDAXXECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMbl II0 YCIOBHUIO 3aJayH,
UCCJIEI0BATh MOCTPOEHHBIE MOJIEIH C UCIOJIb30BAHUEM anmapara aareopsl.

@OyHkuuu U rpadpuku

OnepupoBaTh MOHATUAMH: [epuoAnYecKas  (QYHKUMS, MPOMEXYTKH
MOHOTOHHOCTH (YHKLUMH, TOUYKH OHKCTpeMyMa (yHKuMH, Hauboibliee U
HauMEHbIllee 3HA4YeHHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJb30BaTh HX JJIs
UCCIeI0BaHNs (PYHKIMH, 3aJaHHON TpaduKoM.

OnepupoBath MOHATUAMM: TpadUKU MOKA3ATEIbHOH, Jorapu@mMuieckoil u
TPUTOHOMETPUUECKUX (PYHKIMH; N300paxaTh UX Ha KOOPAWHATHOM IIJIOCKOCTU U
UCIIOJIb30BaTh Il PELICHUS] YPABHEHUA U HEPABEHCTB.

N300pakath HA KOOPJIMHATHOM TJIOCKOCTHU TpadUKH JUHEHHBIX YpaBHEHUN
Y WCIIOJIB30BaTh UX I PELICHUS CUCTEMBI JIMHENHBIX YPAaBHECHUM.

Hcnons3oBath rpadukd (QyHKIME IS  UCCIEIOBAaHMUS IPOIECCOB U
3aBHCHUMOCTEH U3 IPYTUX yU4eOHBIX TUCHUILINH.

Hayaja MaTeMaTH4eCKOIo aHaJIn3a

OnepupoBaTh MOHATUSIMH: HEMPEPbIBHAS (QYHKIHUS; TPOU3BOIHAS (DYHKIIHHY;
UCITIOJIb30BaTh FTEOMETPUUYECKUIA M (PU3UUECKHUI CMBICI POU3BOJHON JIs1 pelIeHUs
3a1ad.

HaxoauTs npon3BOAHbBIE JIEMEHTAPHBIX (PYHKIIMA, BBIYUCISATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHIA.

Hcnonb30BaTh NPOU3BOAHYIO AJIS UCCIIEIOBAaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTAThI UCCIIEI0OBAHUS K TOCTPOCHUIO IpaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKACHUS HAWIY4YLIErOo PEIICHUS B
IIPUKJIAIHBIX, B TOM YHCJIE COUHAIBHO-3KOHOMUYECKHX, 3a1a9aX.

OmnepupoBaTh MOHATHSMHU: TIEpBOOOpa3Has U HUHTErpaji; MOHUMATh
reOMETPUUYECKUN U PU3NYECKUI CMBICI UHTErpaa.



Haxoauth mepBooOpa3HbIe 3JEMEHTAPHBIX (DYHKITUH; BBIYHACIATH WHTETpAT
o ¢popmyiie HeroTona—JIeliOruta.

Pemarpe npukiagHple 3aJaqd, B TOM YHUCIIC COI[HAIBHO-2KOHOMUYECKOTO H
(u3nIeCKOro Xapakrepa, CpeJCTBaMU MaTEeMaTHUECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Konrpoubnbie IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
M
1 e;gii:;:;ﬁ;?f 21:122?{;1: I;I/IOHaJII)HI)IG 14 1 bubmorexa [IOK
A A https://m.edsoo.ru/1568aba3
YpaBHEHUS U HEPABEHCTBA
5 Oyukiun u rpaduku. CTeneHs ¢ HelbM 5 bubmmoreka [JOK
MOKa3aTeseM https://m.edsoo.ru/1568aba3
Apudmerndeckuii KOpeHb N—OH CTETICHHU. bubnuoreka [IOK
3 18 1
HppanunonaibHble ypaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
()
4 T (I)/II:\(/)[I};J;II\);T un. Tpuronomerpuueckue 22 1 bubmorexka OK
P puit. 1p P https://m.edsoo.ru/1568aba3
ypaBHEHUS
5 [TocnenoBareabHOCTH U MPOrPECCUH 5 bubmorexa [IOK
a porp https://m.edsoo.ru/1568aba3
5 [ToBTOpenue, o6o0IIeHNE, CUCTEMATH3AIHS 3 1 bubmmnoreka HOK
3HaHUHN https://m.edsoo.ru/1568aba3
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 4 0



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposBbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
Crene eJIeM.
I Hoxmsaressia dymcauns. Noxasarenie 12 ) Bubronera LIOK
YHICHHA. https://m.edsoo.ru/f11c4afd
ypaBHEHUS U HEPABEHCTBA
J .
2| Torapuwisscons ypammenns 12 Butmiorera LIOK
P yp https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
T
3 spadmn Tontonowerpueonne 9 ) BuSuorera LIOK
P b p https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
. bubnuorexa [JOK
4 [TpousBoaHas. [IpumeneHre mpou3BOIHOM 24 1 https://m.edsoo.ru/fl1cdafd
5 HHaTerpan u ero npuMeHeHUS 9 bubmorexa [JOK
p p https://m.edsoo.ru/f11c4afd
. bubmuorexa [IOK
6 CHCTeMbI ypasHeHHii 12 ! https://m.edsoo.ru/f11c4afd
7 HarypanbHblie u 11enble yncina 6 bubmorexa LOK
P H https://m.edsoo.ru/f11c4afd
8 IToBTOpenue, 00o0IIeHNE, CUCTEMATH3ALIHS 18 9 bubmmnoreka HOK
3HAHUU https://m.edsoo.ru/f11c4afd
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosnuyectBo yacos DJIEKTPOHHbBIE
Ne ara nugposbIe
Tema ypoka Kourpoubnbie IIpakTHyeckue a p
n/n Bcero u3ydeHusi  oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcsbl
MHo0k€ecTBO, Onepauy Hajl
1 MHOX€eCTBaMu. JnarpaMMbl 1 bubmorexa LOK
Sitnepa—Benna https://m.edsoo.ru/746d5dce
nnepa—BenH
PannonaneHble uncia.
5 OOBIKHOBEHHBIC U JICCATUIHBIC 1 bubnunoreka LIOK
JpoOH, TIPOLICHTHI, 0ECKOHEUHBIE https://m.edsoo.ru/be888093
HEepUOINYECKUe IpooH
Apudmerndeckre onepanum ¢
3 palMOHATIBHBIMU YU CIIAMU, 1 bubnnorexa [JOK
npeoOpa30BaHUsI YUCTOBBIX https://m.edsoo.ru/4d7f95fe
BBIPAKECHUI
[Tpumenenue 1pobeii u MPoLEHTOB
4 JUISl pEIIEHUsS TPUKIIAIHBIX 3aa4 U3 1 bubmuoreka [IOK
pa3IMYHBIX OTpacied 3HaHUU U https://m.edsoo.ru/44dd1046
pEATBHOM )KU3HHU
[Tpumenenue 1po6eit u MpoLEHTOB
5 JUISL peLIeHUs NIPUKIIAHBIX 3a/1a4 U3 1 bubnmnoreka HOK
pa3IMYHBIX OTpACIIEN 3HAHUU U https://m.edso00.ru/d99d8c74
peanbHOU KU3HU
JlelicTBUTENbHBIEC YHCIIA.
6 PannonanbHble U nppalMoHaIbHBIE 1 bubmorexa OK
o https://m.edsoo.ru/2f36a36f
YHUCIT
7 Apudmernueckre onepanum ¢ 1 bubmuoteka [IOK



https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/be888093
https://m.edsoo.ru/4d7f95fe
https://m.edsoo.ru/44dd1046
https://m.edsoo.ru/d99d8c74
https://m.edsoo.ru/2f36a36f

I[GﬁCTBHTGHLHLIMH qucJjiaMu

[TpubnmkE€HHbBIE BHIYUCICHUS,

https://m.edsoo.ru/a97a12d9

8 [IpaBWJIa OKPYIJIEHUS, IIPUKAIKA U Bubmzorexa HOK
p pyr » TIPHIKHA . https://m.edsoo.ru/cb723fbd
OIICHKA PE3YJIbTaTa BBIYNCICHUHN
9 ToxkecTBa ¥ TOXKICSCTBCHHEIS bubnunoreka LIOK
npeoOpa3oBaHUs https://m.edsoo.ru/3a23ac15
10 VYpaBHEHUE, KOPEHD YPABHEHUS bubmaorexa LIOK
p » KOP yp https://m.edsoo.ru/11ac68be
11 HepaBeHcTBO, pelienne HepaBeHCTBa Bubmzorexa OK
p P p https://m.edso0.ru/50bdf26d
bubnuoreka [{OK
12 Meron unrepsarnos https://m.edsoo.ru/775f5d99
Pemenue uensix u 1poOHO-
13 a I/IOHaJIII;IHI)IX aIliI;IeHHﬁ u Bubmiorexa LIOK
pan yp https://m.edsoo.ru/6ec7al07
HEPABCHCTB
KoHTpoinbHas pabota 1o Teme
"MHOecTBa palliOHaIbHBIX H
14 eﬁCTBHTenLHpLI)Ij qHucen bubmiorexa LIOK
A ) https://m.edso00.ru/1914a389
PanronansHble ypaBHEHUS U
HEpaBEHCTB"
DOyHKIMA, CIOCOOBI 33 TaHUS
15 )] yHK HI/II/I B3anmuo 06I[ aTHbIE bubmorexa HOK
YHKIHH. p https://m.edsoo.ru/226eeabf
byHKIUM
I'padux Gynkiun. O6macth
16 OIIPEEICHUS U MHOXKECTBO 3HAUCHU I bu6muoreka [JOK
dynxuuu. Hymu pynkinum. https://m.edso0.ru/763e75ee
[TpoMexyTKH 3HAKOMIOCTOSIHCTBA
. . bubnuotexa [JOK
17 HeTHEIC 1 HeUETHEIE QYHKUMM https://m.edsoo.ru/ff4564ad
18 CTeleHb ¢ IEeIbIM II0Ka3aTelIeM. bu6nunorexa LIOK



https://m.edsoo.ru/a97a12d9
https://m.edsoo.ru/cb723fbd
https://m.edsoo.ru/3a23ac15
https://m.edsoo.ru/11ac68be
https://m.edsoo.ru/50bdf26d
https://m.edsoo.ru/775f5d99
https://m.edsoo.ru/6ec7a107
https://m.edsoo.ru/1914a389
https://m.edsoo.ru/226eeabf
https://m.edsoo.ru/763e75ee
https://m.edsoo.ru/ff4564ad

CrannaprtHas opMa 3aricu
JEUCTBUTEIHLHOTO YHCIIa

https://m.edso00.ru/66446d3e

Hcnonb3oBaHue MOaXOAAIICH (GOPMBI
3allUCH JEUCTBUTENbHBIX YUCEN IS

bub6nmoreka [IOK

1
o peueHus NpakTUYECKNX 3a1a4 U https://m.edsoo.ru/6eadc6fl
MPEJICTABICHUS JTaHHBIX
Crenennas KIIMSI C HATypaJIbHbIM
20 U 1IeJIBIM no(IlzZ:aTL::ﬂeM Eé ?}ioﬁcma u bubmorexa [JOK
a ' https://m.eds00.ru/3f25a047
rpaduk
21 Apudmerndeckuii KOpeHb bubnuorexa [IOK
HaTypaJbHOMN CTEIIEHU https://m.edsoo.ru/d82c36d4
99 Apudmerndeckuii KOpeHb bubmmoreka [JOK
HaTypaJbHON CTENEHU https://m.edsoo.ru/fe7fc4db
93 CaoticTBa apu(PMETHIECKOTO KOPHS bubnnorexa [JOK
HaTypaJbHOHU CTEIIEHU https://m.edsoo.ru/d0f0b260
24 CaotlicTBa apu(PMETUYECKOTO KOPHS bubmmorexa [JOK
HATypaJIbHOHN CTEIIEHU https://m.eds00.ru/c3389865
CgoiicTBa apu(PMETHIECKOTO KOPHS bubnnorexa [JOK
25 .
HaTypaJlbHOM CTETICHU https://m.edsoo.ru/444c4b9c
26 HeiicTBus ¢ apudmMeTnueckumMu bubmmnoreka HOK
KOpPHSIMU N—OU CTETIEHU https://m.edso0.ru/54b815c5
97 HeticTtBus ¢ apuMeTHUECKUMU bubnmnorexa [JOK
KOPHSIMH N—OW CTEIIEHU https://m.edsoo.ru/83105a0e
JeiicTBus ¢ apupMeTHUESCKUMHU bubmuoreka [JOK
28 .
KOPHSIMU N—OW CTETNIEHU https://m.edsoo.ru/2ablc7bc
29 JeiicTBus ¢ apupMeTHUECKUMU bubmuoreka [IOK
KOPHSIMHA N—OW CTEIIEHU https://m.edsoo.ru/each053c
JeiicTBus ¢ apupMeTHUSCKUMHU bubnuorexa [JOK
30 .
KOPHSIMU N—OW CTETNIEHU https://m.edsoo.ru/8a5ada51
31 Pemenune nppannoHanbHbIX bubnuotexa [JOK



https://m.edsoo.ru/66446d3e
https://m.edsoo.ru/6eadc6f1
https://m.edsoo.ru/3f25a047
https://m.edsoo.ru/d82c36d4
https://m.edsoo.ru/fe7fc4db
https://m.edsoo.ru/d0f0b260
https://m.edsoo.ru/c3389865
https://m.edsoo.ru/444c4b9c
https://m.edsoo.ru/54b815c5
https://m.edsoo.ru/83105a0e
https://m.edsoo.ru/2ab1c7bc
https://m.edsoo.ru/eacb053c
https://m.edsoo.ru/8a5ada51

YpaBHEHUU U HEPABEHCTB

https://m.edso0o0.ru/69106ae7

32 Pemenne nppanroHaabHbIX bubmmoreka [JOK
YPaBHEHUI U HEPABEHCTB https://m.edso00.ru/9362fead

33 Pewenne nppanuoHaIbHbIX bubnuoreka [JOK
YpaBHEHUU U HEPABEHCTB https://m.edso00.ru/78d9b391
Pemenne nppanroHaabHbIX bubmmoreka [JOK

34 .
YpPaBHEHUM U HEPABEHCTB https://m.edsoo.ru/de7ca33e

35 Pemenune nppannroHanbHbIX Bu6muotexa [JOK
YpaBHEHUH U HEPABEHCTB https://m.edsoo.ru/87e5e52d

36 CaoiicTBa U rpaguK KOpHS n-oi bubnnoreka [JOK
CTEIICHU https://m.edsoo.ru/ebOcc5e3

37 CaoticTBa U rpad UK KOpHS n-oi bubmmoreka [JOK
CTCIICHH https://m.edso0.ru/5f29b9b5
KonTponbhas pabota no teme

38 "ApudmeTrnueckuii KOpeHb N—Ooii bubnuoreka [IOK
crenenu. MppauroHanbHbie https://m.edsoo.ru/f13af630
ypaBHEHHUS U HEpaBeHCTBA"

39 CuHyc, KOCUHYC ¥ TAaHT€HC YUCIOBOTO bubmuoreka [IOK
aprymeHra https://m.edso00.ru/5f605ed0

40 Cunyc, KOCHHYC ¥ TAaHT€HC YHCIIOBOTO bubnnorexa [JOK
aprymeHra https://m.edsoo.ru/ec9f4d78
ApKcuHyC, apKKOCUHYC Y apKTaHT€HC bubmmnoreka HOK

41
YHUCJIOBOI'O apryMEHTa https://m.edsoo.ru/b8f5d49a

42 ApKCUHYC, apKKOCHHYC U apKTaHT'€HC bubmuoreka [IOK
YHCIIOBOI'O apIr'yMEHTa https://m.edsoo.ru/f1ff9220
T

8 omperenenne mroroverpcciy Bummorera L1OK

peat . P P https://m.edso00.ru/6df195a0

(GYHKLUI YUCIOBOTO apryMeHTa

44 Tpuronomerpuyeckas OKpyKHOCTb, bubmuoteka [IOK

oTpeieTICHUEe TPUTOHOMETPUUECKHIX

https://m.edsoo0.ru/6b61c578



https://m.edsoo.ru/69106ae7
https://m.edsoo.ru/9362fea9
https://m.edsoo.ru/78d9b391
https://m.edsoo.ru/de7ca33e
https://m.edsoo.ru/87e5e52d
https://m.edsoo.ru/eb0cc5e3
https://m.edsoo.ru/5f29b9b5
https://m.edsoo.ru/f13af630
https://m.edsoo.ru/5f605ed0
https://m.edsoo.ru/ec9f4d78
https://m.edsoo.ru/b8f5d49a
https://m.edsoo.ru/f1ff9220
https://m.edsoo.ru/6df195a0
https://m.edsoo.ru/6b61c578

(GyHKLIUI YUCIOBOTO apryMeHTa

45 OCHOBHBIE TPUTOHOMETPUYECKHE bubmmoreka [JOK
bopMyIBI https://m.edsoo.ru/6ed2b3ba
16 OCHOBHBIE TPUTOHOMETPUUYECKUE bubnmnoreka HOK
bopmyIbl https://m.edsoo.ru/fcdd2a2e
47 OCHOBHBIE TPUTOHOMETPUYECKUE bubmmoreka [JOK
bopMyIBI https://m.edsoo.ru/b8a0ff2f
48 OCHOBHBIE TPUTOHOMETPUUYECKUE bubnmoreka [JOK
bopMyITBI https://m.edsoo.ru/12d1413c
49 [IpeoOpazoBanue bubnnoreka [JOK
TPUTOHOMETPUUYECKUX BBIPAKCHUH https://m.edsoo.ru/e248c5fc
50 [Ipeobpa3zoBanue bu6mmoteka [JOK
TPUTOHOMETPUYECKUX BBIPAKEHUN https://m.edso0.ru/09ba5b3d
51 [IpeoOpazoBanue bubnnorexa [JOK
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edsoo.ru/1f4655da
59 [IpeobpaszoBanue Bbu6moteka [JOK
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edsoo.ru/76ce9958
53 [TpeoGpa3oBanue bubmuoreka [IOK
TPUTOHOMETPUUYECKUX BBIPAKECHUN https://m.eds00.ru/8fa598hb5
54 Pemienne TpuroHOMeTpUYECKUX bubmmnoreka HOK
ypaBHEHUU https://m.edsoo.ru/6baefe19
55 Pemenne TpuronomMeTpuuecKux bubmuoreka [IOK
YpaBHEHUN https://m.edsoo.ru/alf8d141
56 Pelienre TpUroHOMETPUYECKUX bubmmnoreka HOK
ypaBHEHUI https://m.edso0.ru/65a0f2d0
57 Pemenune TpuronomMeTpuuecKux bubmuoreka [IOK
ypaBHEHUU https://m.eds00.ru/0d8a770d
59 Peuienne TpUroHOMETpUYECKUX bu6muoreka [IOK

YpaBHEHUU

https://m.edsoo.ru/cec28774



https://m.edsoo.ru/6ed2b3ba
https://m.edsoo.ru/fcdd2a2e
https://m.edsoo.ru/b8a0ff2f
https://m.edsoo.ru/12d1413c
https://m.edsoo.ru/e248c5fc
https://m.edsoo.ru/09ba5b3d
https://m.edsoo.ru/1f4655da
https://m.edsoo.ru/76ce9958
https://m.edsoo.ru/8fa598b5
https://m.edsoo.ru/6baefe19
https://m.edsoo.ru/a1f8d141
https://m.edsoo.ru/65a0f2d0
https://m.edsoo.ru/0d8a770d
https://m.edsoo.ru/cec28774

Pewienne TpuroHOMeTpU4ECKUX

bubnunoreka LIOK

59 YpaBHEHUN https://m.edsoo.ru/e6eec650
O606mieHue 1mo TemaM "OCHOBHBIC
60 T I/IroIIL{IOMeT ndyeckue GopmyIib bubmnorexa LHOK
p P PMYJIbL. " https://m.edsoo.ru/ae44ac4c
TpuroHomeTpuyecKue ypaBHEHHS
KonTtponpHast pabora o Teme
"dopmynbl TPUTOHOMETPHH.
61 T I/III")OHYOMeTpI/I‘ICCKI/Ie ’ bubmorexa LIOK
P P ) https://m.edsoo.ru/b46a8228
ypaBHeHus'"/Bceepoccuiickas
poBepoYHas pabora
62 Hrorosas koHTpoOJIbHAS paboTa / bubnnorexa [JOK
Bcepoccuiickas mpoBepouHas pabota https://m.edso0.ru/188bbf6c
O0o0mIcHre, cucTeMaTHU3alys 3HAHUI
63 3a K ILcI ajareOphl U Havall ' bubmorexa LIOK
My p https://m.edso0.ru/33e6629
MaremaTudeckoro anainuza 10 kiacca
ApudmeTndeckast U TeOMETpUUYCSCKas
64 nporpeccuu. Mcnonb3oBanue bubmuoteka [IOK
MPOTPECCHUU IJISI PELICHUS PEaIbHBIX https://m.eds00.ru/d36669f8
3aJ1a4 MPUKJIIAJHOTO XapaKkTepa
beckoneuHo yObIBaromias
65 reoMerpuueckas nporpeccust. Cymma bubmmnoreka HOK
OecKOHEYHO yObIBaroIIei https://m.edsoo.ru/1cbf72bl
TEOMETPHUECKOHN MPOTPECCHH
66 dopMyiia CIIOKHBIX IPOIEHTOB bubmmorexa LIOK
pMY port https://m.edsoo.ru/538fc437
67 dopmyiia CII0KHBIX ITPOIIEHTOB buGmuorexa [JOK
PMY. pont https://m.edsoo.ru/c2627eca
O06006111EH1E, CHCTEMATH3A 3HAHUH
IEHHE, CHCTEMATHU3aIMs 3HAHUI BuGmmorexa LIOK
68 3a Kypc anreOphl U Havall

mareMaTuueckoro aHainsa 10 xiacca

https://m.edso0.ru/49f1b827



https://m.edsoo.ru/e6eec650
https://m.edsoo.ru/ae44ac4c
https://m.edsoo.ru/b46a8228
https://m.edsoo.ru/188bbf6c
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11 KJIACC

Kosun4vecTBo 4acoB DJIeKTPOHHbIE
Ne ara uugposbie
Tema ypoka Kontpoabubie IIpakTnyeckue a p
n/n Bcero u3yyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypcbl
1 Crenens ¢ pallOHaIbHBIM 1 bubmmoreka [JOK
[IOKa3aTeIeM https://m.edso00.ru/a52939b3
. bubnuorexa [{OK
2 Crolictea crenchn L https://m.edso0.ru/ff601408
3 [Ipeobpa3oBaHue BbIpaxeHHH, 1 bubmmorexa [JOK
COZIEpIKAIlMX pallMOHAIbHBIE CTEIIEHU https://m.edso0.ru/3d87e248
[IpeoOpa3oBanue BBIpAKEHHIA, bubnuoreka [IOK
4 1
COZIEPIKAIMX PAlMOHAIBHBIE CTENIEHU https://m.edso00.ru/343c6b64
5 [Ipeobpa3oBanue BbIpaxeHHH, 1 bubmmoreka [JOK
COZIEpIKAIlMX pallMOHAIbHBIE CTEIIEHU https://m.edso00.ru/4064d354
6 [TokazarenbHble ypaBHEHUS U 1 bubmuoreka [IOK
HEPaBEHCTBA https://m.edsoo.ru/be76320c
7 ITokasaTenbHbIE YpaBHEHUS U 1 bubmmnoreka HOK
HEpPABEHCTBA https://m.edso0.ru/3d408009
8 [TokazarenbHble ypaBHEHUS U 1 bubmuoreka [IOK
HEPaBEHCTBA https://m.edsoo.ru/bd5ffOec
9 ITokasarenbHbIE YypaBHEHUS U 1 bubmmnoreka HOK
HEpPAaBEHCTBA https://m.edsoo.ru/cebf10c6
10 [TokazarenbHble ypaBHEHUS U 1 bubmuoreka [JOK
HEpPABEHCTBA https://m.edsoo.ru/536de727
11 [Toka3zarenbHas GyHKIM, €€ CBOMCTBA 1 bu6muoreka [JOK
u rpaduk https://m.edso00.ru/85bc8132
12 KonuTponbnas pabora no teme 1 1 bubmuoteka [IOK

"CTeneHs ¢ palMoOHaTbHBIM

https://m.edsoo.ru/58e8e2f2
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noka3areneM. IlokazarenpHas

¢ynkuus. [TokazarenbHble ypaBHEHUS U

HepaBeHCTBA"
bubnmnoreka HOK
13 Jlorapucu e https://m.edSO(I)l.ru/3e3230d4
14 JlecaTU4HBIEC U HATypAJIbHbIE bubnuoreka [JOK
norapupmbl https://m.edsoo.ru/lea72162
15 [Ipeobpa3oBanue BbIpaxeHH, bubmmoreka [JOK
coJiepKaliux JorapupmMbl https://m.edsoo.ru/da48154c
16 [IpeoOpa3oBaHue BBIPAKEHHIA, bubnuoreka [IOK
COJIepIKaIIuX Jorapudmbl https://m.edsoo.ru/4beff03b
17 [Ipeobpa3oBaHue BbIpaxeHH, bubmmoreka [JOK
coJiepKalIux JorapupmMbl https://m.edsoo.ru/fe189f2d
18 [IpeoOpa3oBanue BBIpAKEHHIA, bubnuoreka [IOK
COJIepIKaIIuX Jorapudmbl https://m.edsoo.ru/fadb8aab
19 Jlorapudmuueckue ypaBHEHUS U bubmmoreka [JOK
HEPaBEHCTBA https://m.eds00.ru/3034724e
20 Jlorapudmudeckue ypaBHEHUS U bubnmnorexa [JOK
HEpPaBEHCTBA https://m.edsoo.ru/712ac2d9
21 Jlorapudpmuueckue ypaBHEHUs U bubnmnoreka HOK
HEPaBEHCTBA https://m.edsoo.ru/9e3f4bc9
99 Jlorapudmudeckue ypaBHEHUS U bubmuoreka [IOK
HEpPaBEHCTBA https://m.edsoo.ru/15bclctb
93 Jlorapudpmuueckas pyHkius, eé bubmuoreka [IOK
CBOMCTBaA U TpaduK https://m.edsoo.ru/d68bbedd
24 Jlorapudmuueckas GyHKIHs, €€ bubnuotexa [JOK
CBOlCTBa U Tpaduk https://m.eds00.ru/9d102051
o5 Tpuronomerpuueckue GyHKIUH, UX Bbubmuoteka [IOK

CBOMCTBA U rpaduKu

https://m.edsoo.ru/beeff646
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26 Tpuronomerpuueckue GyHKIUH, UX Bu6muotexa [JOK
CBOWCTBA U TpaduKH https://m.edsoo.ru/d2e4601b
97 Tpuronomerpuueckue GyHKIUH, UX bubnmnoreka HOK
CBOICTBa U rpaduku https://m.edsoo.ru/ba9da96d
28 Tpuronomerpuueckue GyHKIUH, UX Bu6muotexa [JOK
CBOWCTBA U TpapuKu https://m.edsoo.ru/24ab3c53
29 [Ipumepsl TPUTOHOMETPUUYECKUX bubnmnoreka HOK
HEPaBEHCTB https://m.edsoo.ru/5272b9al
30 [Ipumepsl TPUTOHOMETPUUECKUX Bbu6mmotreka [JOK
HEpPaBEHCTB https://m.edso0.ru/0c837397
31 [IpuMepbl TPUTOHOMETPUUECKUX bubnnoreka [JOK
HEPABEHCTB https://m.edsoo.ru/e6e1901f
39 [Ipumepsl TPUTOHOMETPUUECKUX Bbu6moreka [JOK
HEpPaBEHCTB https://m.edso0.ru/0f903c75
KonTponbhas padota no teme
"Jlorapudmuyeckast QyHKITUS.
JI
3 epamenersa Tomonoverpraecsa BrGmmorera LIOK
P P p https://m.eds00.ru/10130727
GyHKIMH 1 UX
rpaduku. Tpuronomerpuueckue
HepaBeHCTBa"
bu6nmorexa LIOK
34 Henpepeizreie pyniimn https://m.edsoo.ru/403bfb0d
35 MeTto MHTEpPBAJIOB JUIsl pelIeHUs bubmuoreka [IOK
HEPABEHCTB https://m.edso0o.ru/6db0b423
6 Meroa UHTEPBAJIOB ISl pELICHUS bu6muoreka [JOK
HEPABEHCTB https://m.edsoo.ru/0adbcelb
but6mmoreka [IOK
37 lponssonnas pymkim https://m.edsoo.ru/0731ad3d
38 [TpousBognas GyHKIIN bubnuotexa [JOK
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https://m.edsoo.ru/723dd608

39 I'eomeTrpuueckuit U GU3NYECKUN CMBICIT bubnmoreka [JOK
MPOU3BOIHOMN https://m.eds00.ru/6c8d36ff
40 I'eomerpuueckuii u GU3NIECKUNA CMBICIT bubnuoreka [IOK
MPOU3BOAHOMN https://m.edsoo.ru/a413eca9
41 [Tpou3BoHBIC NIEMEHTAPHBIX (HYHKIUI bubmorexa LOK
p A P YHIER https://m.edso00.ru/c7550e5f
42 [Ipoun3BoHbIC 35IeMEHTAPHBIX (DYHKITHI bubmorexa [JOK
P A P YHKH https://m.edsoo.ru/14ab3cdb
43 [Ipon3BoiHast CyMMBI, IPOU3BEACHMUSI, Bbu6mmoteka LJOK
9aCTHOTO (hyHKITUI https://m.edsoo.ru/c12a0552
44 [IpousBoaHas CyMMBbI, IPOU3BEICHUS, bubnnoreka [JOK
4acTHOTO (yHKIUI https://m.edsoo.ru/d598f201
15 [Ipon3BoiHast CyMMBI, IPOU3BEACHMUS, bu6mmoteka [JOK
9acTHOTO (DYHKIIUH https://m.edsoo.ru/1de34d4d
[IpuMeHeHne npou3BOHOM K
46 I/I(E)J‘Ie OBaHmop(b K flf/i Ha bubmorexa [JOK
A YHER https://m.edsoo.ru/17af2df9
MOHOTOHHOCTB U DKCTPEMYMBI
[Ipumenenre npou3BOIHOM K
47 I/I(?CJ'IC OBaHI/IIOp(b K flf/i Ha bubmorexa LOK
2 YHKIL https://m.edsoo.ru/a8ca5ad4
MOHOTOHHOCTb U SKCTPEMYMBI
[Ipumenenne npou3BOTHON K
48 I/Ifcne OBaHmop(b K flf/i Ha bubmorexa [JOK
A YHIH https://m.edsoo.ru/0b411edd
MOHOTOHHOCTB U DKCTPEMYMBI
[Ipumenenne npou3BOIHOM K
49 I/ICiJ'IC OBaHI/Hop(b K iﬁ Ha bubmorexa [IOK
. YHKIL https://m.edsoo.ru/caf9bd2f
MOHOTOHHOCTb U SKCTPEMYMBI
Haxosxnenne HanOopIero u
a bu6nunoreka LIOK
50 HaWMEHBIIIETO 3HAYCHUS (YHKIIMHA HA

OTpe3Ke

https://m.edsoo.ru/fac78f05
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Haxoxneaue HauOoJIbILIErO U

bubnunorexa LIOK

>1 HAaHMCHBIIICTO SHACHNA pYHKIHH Ha https://m.edsoo.ru/fb6a8act
OTpe3Ke
Haxoxaenue HanOoIbIIero u
52 HaI/IMeHILI_HeI‘O 3HAa4YeHUs PYHKIUHU HA bubmorexa LOK
YHER https://m.edsoo.ru/cffcb7e5
OTpe3Ke
Haxoxxnenue HanOobIero u
53 HaI/IMeHI;H_ICFO 3Ha4YeHMs (PYHKIIUU Ha bubsmorexa [JOK
YK https://m.eds00.ru/d9469916
OTpe3Ke
Haxoxxnenne HanOoIbIIero u
o4 HaI/IMeHZ:)IHeFO 3HaYeHUs PYHKIMH Ha bubmorexa HOK
YHER https://m.edsoo.ru/ad15000e
OTpe3Ke
Haxoxxaenue HanOobIIero u
55 HaI/IMeHILH_ICFO 3Ha4YCHMS (PYHKIIUU Ha bubsmorexa [JOK
YHE https://m.edsoo.ru/86adchbfd
OTpe3Ke
[IpuMeHeHne Npon3BOHON IS
HAXOXKJICHHUS HAWITYUIIIero PerIeHus B
56 1} I/IKJ'Ié)ll HBIX 32, at?':x Jmp bubmorexa HOK
P g s s https://m.eds00.ru/13205d80
OTIpeJIeNIeHUs] CKOPOCTH TpoIiecca,
3aIaHHOTO (POPMYJION MK TpahUKOM
KonrtponbHas pabora no Teme
57 "I OII/)IBBO Ha}Ip IIpumenenne bubmorexa LOK
p g o P https://m.edsoo.ru/f8ed5f99
IIPOU3BOIHOM
58 [lepBoobpaznas. Tabnuna bubmmnoreka HOK
epBOOOPa3HBIX https://m.edso0o.ru/d777edf8
59 IlepBooOpaznas. Tabnuma bubmuoreka [IOK
NEepPBOOOPA3HBIX https://m.eds00.ru/30c3697b
60 WHTerpai, reoMeTpuyeCcKuii 1 bu6muoreka [JOK
¢bu3nveckuii CMBICT HHTErpasia https://m.eds00.ru/391272c9
61 WHTerpain, reoMeTpuyeCcKuii U bubmuoteka [IOK



https://m.edsoo.ru/fb6a8acf
https://m.edsoo.ru/cffcb7e5
https://m.edsoo.ru/d9469916
https://m.edsoo.ru/ad15000e
https://m.edsoo.ru/86adcbfd
https://m.edsoo.ru/13205d80
https://m.edsoo.ru/f8ed5f99
https://m.edsoo.ru/d777edf8
https://m.edsoo.ru/30c3697b
https://m.edsoo.ru/391272c9

¢bu3nvecKkuil CMBICT HHTErpasia

https://m.edsoo.ru/d359fb5f

62 WNHrerpai, reoMeTpuYECKHil U bubmmoreka [JOK
(hbU3UYECKU CMBICIT HHTETpalia https://m.edsoo.ru/07eb464b

63 Brruncnenmne uaTerpana mo gopmyiie bubnmnoreka HOK
Herorona—IJlelibauma https://m.eds00.ru/b9b225c3

64 Brruncnenue unrerpana no ¢popmyiie bubmmoreka [JOK
Herorona—IJleitOnuna https://m.edso0o.ru/b800deb4

65 Brruncnenmne uaTerpana mo gopmyiie bubnmoreka [JOK
Herorona—IJleitOHuna https://m.edsoo.ru/f5eed075

66 Brruncnenue unrerpana no ¢popmyiie bubnuoreka [{OK
Herorona—Jleitbaunna https://m.edsoo.ru/41da431a

67 CucremMpl TMHEVHBIX YpaBHEHUN bubmorexa OK

https://m.edsoo.ru/b648235a

68 CucTeMbl TMHEWHBIX YpaBHEHUH bubmorexa HOK

https://m.edsoo.ru/5ab83864
Pemenune npuknaaHeix 3amay ¢
69 IIOMOIIIBIO (I:I/ICTGNIIII)I J'II/IHGI%/JIIHBIX Bubmiorexa TOK
. https://m.edsoo.ru/a4d65ee5
ypaBHEHUM
Pemrenue npukiagHeIx 3a1a4y C
70 MTOMOIIIBIO CIEDI/ICTCMHLI HHHegHHX bubmorexa [IOK
. https://m.edsoo.ru/aa5962el
ypaBHEHUH
Cuctembl 1 COBOKYITHOCTH IIEJIBIX,

71 palMoHAIBHBIX, UPPALUOHATBHBIX, bubnnorexa [JOK
MIOKa3aTeIbHbIX, JOrapU(PMUUECKUX https://m.eds00.ru/48190472
YpPaBHEHUI U HEPABEHCTB
Cuctembl U COBOKYITHOCTH 1IEJIBIX,

79 palMOHAIbHBIX, UPPALMOHAJIbHBIX, bu6muoreka [JOK
MOKa3aTeIbHbIX, JJOTapu(PMUIECKUX https://m.edsoo.ru/2dbd3859
yYpaBHEHUH U HEPABEHCTB

73 CucTtembl 1 COBOKYITHOCTH IIEJIBIX, bubnuotexa [JOK
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paloHaIbHBIX, UPPALIMOHAIIBHBIX,
MOKa3aTeIbHbIX, JIOTapU(PMUIECKUX
YpPaBHEHUW U HEPABEHCTB

https://m.edsoo.ru/7ab8d17e

Cucremsl u COBOKYITHOCTH LEJIBIX,
pallnOHAJIBHBIX, UppAllOHAIbHBIX,

bu6nmoreka IIOK

74
MOKa3aTeIbHBIX, JOTapH(PMUIECKIX https://m.edsoo.ru/81cccfe9
YPAaBHEHUN U HEPABEHCTB
Hcnonb3oBanue rpadukoB QyHKIUN bubmmoreka [JOK
75 N
JUISl pEeLLIEHUS YPABHEHUHN U CUCTEM https://m.eds00.ru/039949bf
76 Hcnons3oBanue rpadukoB QyHKITUH bubnnorexa [JOK
JUISl pEILIEHUs] YPABHEHUM U CUCTEM https://m.edsoo.ru/a7d95f79
[IpumeHneHue ypaBHEHUH, CUCTEM U
HEPABEHCTB K PEIICHUIO
77 MaI;eMaTI/IquKII)/IX 3a/1a4 U 3a/1a4 u3 bubmorexa OK
If 8 https://m.edsoo.ru/ca878deb
pa3IMyYHbIX 00JacTel HayKu U
peanbHOM KU3HU
KonTponbHas pabota no teme
78 "I/IHTSF anu ego MIpUMEHEHUS bubmorexa [JOK
P p . ’ https://m.eds00.ru/471c735b
Cucrembl ypaBHEHU
HarypainbHble U niensle 4ucia B 3aga4ax bubmmnoreka HOK
79 .
W3 peAIbHOM KU3HU https://m.edsoo.ru/3ceel327
HatypanbHble 1 11enble yrcia B 3a7a4ax bubmuoreka [IOK
80 . .
W3 peaJbHOM )KU3HU https://m.edsoo.ru/a35a131d
HarypaibHble U nienble 4ucia B 3afa4ax bubmmnoreka HOK
81 .
U3 pealIbHOM KU3HH https://m.edsoo.ru/ef10c4f9
82 [Ipu3Haku eNMMOCTH LETBIX YUCE bubmorexa [JOK
p a " https://m.eds00.ru/51696a67
83 [Tpu3Haku JETUMOCTH TIETBIX YUCEIT bubmorexa [JOK
p A H https://m.edsoo.ru/fab81c0Oe
84 [Ipu3HaKK JETMMOCTH TETBIX YHCEI bubmmoreka [IOK
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[ToBTOpEeHME, 0000IIECHNE,

https://m.edsoo.ru/ef2c6e43
bu6nunoreka LIOK

8 cucTeMaTu3alus 3HaHui. Y paBHEHUS https://m.eds00.ru/0312cf8c
86 [ToBTOpeHue, 060061IeHNE, bub6nmoreka [IOK
cucTeMaTu3alus 3HaHUW. Y paBHEHUS https://m.edsoo.ru/247d2fe7
87 [ToBTOpEeHME, 0000IIECHNE, bu6nunorexa LIOK
cucTeMaTu3alus 3HaHUi. Y paBHEHUS https://m.edsoo.ru/e8b87729
88 [ToBTOpeHue, 060061IeHNE, bu6nmoreka IIOK
cucTeMaTu3alus 3HaHUi. Y paBHEHUS https://m.edsoo.ru/1bf2fb98
[ToBTOpeHME, 0000IIECHNE, bubnunoreka LIOK
89 N
CHCTEMATHU3als 3HAHUM. Y paBHEHUS https://m.edsoo.ru/9c44c6ca
90 [ToBTOpeHme, 0600IIeHNE, bu6nunorexa LIOK
cUCTEeMaTu3alus 3HaHUWU. Y paBHEHUS https://m.edsoo.ru/337aad59
01 [ToBTOpeHME, 0000IIECHNE, bubnunoreka LIOK
cucTeMaTH3anus 3Hanuii. HepaBencraa https://m.edsoo.ru/a86014el
92 [ToBTOpeHue, 06001IeHNE, bu6nmnorexa LIOK
cucrtemaTtusanus 3Hanuil. HepaBeHcTBa https://m.edsoo.ru/5¢c45a60a
93 IToBTOpenue, 06o01IEHNE, bu6mmoteka [IOK
cucTeMaTH3anus 3Hanui. HepaBeHncTsa https://m.edsoo.ru/19304aba
94 [ToBTOpenue, 06001IEHNE, bu6nmorexa LIOK
cucrtemaTtusanus 3Hanuii. HepaBeHcTBa https://m.edsoo.ru/c3d4b282
[ToBTOpenue, 0000IICHNE,
95 CI/ICTel\faTI/IEsaLII/ISI 3HH;HI/H71. Cucremsl bubmorexa LOK
. https://m.edsoo.ru/a20b8a4c
ypaBHEHUH
IloBTOpEeHue, 0600IICHNE,
96 CI/ICTeMpaTI/ISaHI/IS{ SIf;HHfI. CucreMsbl bubmorexa TIOK
. https://m.edso0.ru/a012476d
YpaBHCHHIA
97 [ToBTOpenue, 06001IeHNE, bu6nunorexa LIOK

cucremaTusanus 3HaHuil. OyHkuuu

https://m.edsoo0.ru/d620c191
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98 [ToBTOpenHue, 060061IeHNE, 1 bubnunoreka LIOK
cucremaTtusauus 3HaHuil. OyHKkuuu https://m.eds00.ru/7017196f
bu6nmorexa [IOK
99 Hrorosast kKoHTpoOIJIbHAsI paboTa 1 https://m.eds0o.ru/513c9889
bu6nunorexa LIOK
100 HroroBas koHTposbHas paboTa 1 https://m.eds00.ru/2276973
O0001enue, cucTeMaTH3aIus 3HaHUH
101 3a Kypc aiareOpbl 1 Hayal 1 bubmmoreka [JOK
MaremMaThdeckoro anammsa 10-11 https://m.eds00.ru/3330f7ef
KJIaCCOB
O0001menue, cucreMaTH3aIusa 3HAHUH
102 3a Kypc anreOpbl ¥ Haval 1 bubnuoreka [IOK
MaremaTuudeckoro anammsa 10-11 https://m.edsoo.ru/cead345e
KJIACCOB
OBILIEE KOJIMYECTBO YACOB I10 102
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KIIACC
Kox .
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM
NpoBePSIEMOro "
o0pa3oBaTe/ibHOI POrpaMMbI CpeIHero oo1ero 0opa3oBaHus
pe3yjabTara
1 Ywuca v BEIYUCICHUS
11 OnepupoBarTh TMOHATUSIMH: PALNMOHATIBHOE U JCHCTBUTEIHLHOE YHCIIO,
' OOBIKHOBEHHAS M JICCITHYHAS IPOOb, MTPOIICHTHI
12 BreimonHaTe  apudMETHYECKHE  ONEpalk ¢ palMOHAIBHBIMH U
' IEHCTBUTEIBHBIMU YHCIaMHU
13 BoinonHsaTe  npuOMMKEHHBIE  BBIYMCICHHUS,  UCIOJB3YS  MpPaBHIIA
' OKpYTJIEHUS, 1eJIaTh IPUKHUJIKY U OLIEHKY pPe3yJIbTaTa BHIYMCICHUI
OrnepupoBaTh MOHITHAMH: CTEIEHB C IEIBIM MMOKa3aTeIeM, CTaHIapTHas
14 (dbopMa 3ammucH AEMCTBUTENHHOTO YKCIIa, KOPEHb HATypalIbHOW CTEINEHHU;
' WCIIOIh30BaTh MOAXOSAIIYI0 (JOPMY 3alUCH JIEHCTBUTEIBHBIX YHCET IS
peuieHust MpakTUYECKHX 3a/1a4 U MPEICTaBICHUS TaHHbBIX
OnepupoBarh MOHATUSIMHU: CHHYC, KOCUHYC U TaHT'€HC MPOU3BOJILHOIO
15 yIijla; WCIOJIb30BaTh 3alKCh MPOU3BOJBHOTO YIyla 4epe3 oOpaTHBIC
TPUTOHOMETpHUECKUE (HYHKIIUU
2 VYpaBHEHUs 1 HEpABEHCTBA
OnepupoBarTh NOHATUSAMU: TOXKAECTBO, YpaBHEHUE, HEPABEHCTBO, 1IEJIOE,
2.1 paloHanIbHOE, HppalMOHATEHOE ypaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPaBHEHUE
25 BoeimonHATe mpeoOpa3oBaHUs TPUTOHOMETPHUECKUX BBIPAKCHHA U
' peraTh TPUrOHOMETPUUECKHIE YPaBHEHUS
BrInmonHATE Tpeo0pa3oBaHus MENbIX, PAIIMOHAIBHBIX U UPPAIIMOHATBHBIX
2.3 BBIDQKCHUI ¥ peniaTh OCHOBHBIC THUIBI IICNIBIX, PAIMOHAIBHBIX |
HUPPALMOHATIbHBIX YPAaBHEHUN U HEPABEHCTB
24 [IpuMeHATh ypaBHEHHS W HEPABEHCTBA JUIsl PEIICHHS MaTeMaTUYECKHX

3a/1a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTell HayKH U peallbHOM JKU3HU




MonenupoBaTh peajbHble CUTyallUd Ha SI3bIKe alreOpbl, COCTABIATH

2.5 BBIP)XECHUS, YPAaBHEHHUS, HEPABEHCTBA MO YCIOBHUIO 33/1a4H, UCCIIE0BAThH
MIOCTPOECHHBIE MOJIEIIU C HCIIOIb30BAaHUEM allllapara anreopsl
3 OyHKIIMU U Tpaduku
OnepupoBaTh MNOHATHAMH: (QYHKIHS, CHOCOOBI 3afaHusl (QyHKIHH,
3.1 00JIacTh OmpeneNeHuss W MHOXKECTBO 3HaueHUil (QyHKIuH, rpadux
(dhyHKIIMM, B3aUMHO 00paTHbIC PYHKITUN
39 OnepupoBarh MOHATHAMH: YETHOCTh M HEUYETHOCTh (PYHKUMH, HYIU
' (GyHKINHU, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA
3.3 Hcnonp3oBate rpaguky GyHKIHHA U1 pEeLICHNsT yPaBHEHUI
34 Ctpouts u uutTaTh rpaduku IUHEHHOW (YHKIUHU, KBAJAPATHUIHOM
' (GyHKINH, CTENEHHON (PYHKITHH € IIeJTbIM TIOKa3aTeIeM
Ncnonb3oBarek rpaduku QyHKIUE I WCCICIOBAHHS TIPOIECCOB U
35 3aBUCHUMOCTE MpU pEeHIeHUH 33/a4y U3 JAPYruX y4eOHBIX MPEAMETOB U
' peambHOM  JKM3HHW, BBIpaXaTh (OpMyJaMH  3aBHCUMOCTH  MEXIY
BEJTMYUHAMU
4 Havana maTematuueckoro aHanmsa
41 OmnepupoBaTh MOHATUAMHU: MOCJIEIOBATENBHOCTb, apudMeTHuecKas |
' reoOMeTpHUYECKas MPOTPECCHH
OnepupoBaTh NOHATHUAMU: OECKOHEUHO YOBIBaOIlas TeOMeTpUYecKas
4.2 mporpeccusi, CcyMMa OECKOHEYHO  yObIBaroIlell  IeoMeTpHuYecKOM
porpeccuu
4.3 3ajaBaTh NOCIEI0BATEIBHOCTH PA3TUYHBIMU CIIOCO0AMHU
44 Hcnonb30Bare CBOMCTBA MOCIEAOBATEIBHOCTEN W IMPOrPECCUU  JUIS
' pelIeHwsI peaabHBIX 33aa9 MPUKIIAJHOTO XapaKTepa
5 MHOXeCTBa U JIOTHKA
5.1 OmnepupoBarh MOHATUSMH: MHOKECTBO, ONIEPAITIH HAJ MHOKECTBAMHU
Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIM —ammapar Ui  ONHCaHHS
5.2 peabHBIX TPOIECCOB U SIBICHHWM, TPH pEIICHWH 3adad W3 JPYrux
Y4eOHBIX TIPEIMETOB
£ 3 OnepupoBaTh  MOHATHUSAMHU:  OIpENEICHUE, TEopeMa,  CIEICTBHE,

J0Ka3aTcJIbCTBO

11 KIIACC



Kon

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM

NpoBEPSIEMOro Iy
00pa3oBaTeJIbHOM NMPOrPaMMBbI CpelHero 001ero od0pasoBaHus
pe3yJbTara
1 Yucna v BIYMCICHUS
OnepupoBaTh NMOHATUSMHU: HATypaJIbHOE, LIEJIOE€ YHUCIIO; HCIOJb30BaTh
11 MPU3HAKU JEIUMOCTH LENbIX YHCEI, Pa3JIOKEHUE YHUCIa Ha IPOCThIE
MHOKUTENHN JUIsl PEIICHNUS 3aa4
1.2 OnepupoBaTh MOHATUEM: CTEIIEHD C PALMOHAIBHBIM [TOKA3aTeIeM
13 OnepupoBaTb  MOHATUSAMM:  JiorapudM  UuClA, JECATUYHBIE U
' HaTypaJbHbIE JTOTapUPMBI
2 VYpaBHEHUsI U HEPABEHCTBA
[TpumeHnsTh cBOMcCTBa CTENEHM JMJIsi MNPeoOpa3oBaHMs BbIPAXKECHUH,
2.1 ONEpUPOBATh IMOHATHSAMH: IOKA3aTEJIbHOE YpPAaBHEHUE U HEPABEHCTBO;
pelaTe OCHOBHBIE TUIIBI TI0KA3aTEIbHBIX YPABHEHUN U HEPABEHCTB
BeinonuaTe npeoOpa3oBaHMsl BBIPAXKEHUH, cOAEpKallUX JOrapuMbl;
2.2 ONEepUPOBATH MOHATUIMMU: JIOTApU(PMUUECKOE YPaBHEHHUE U HEPABEHCTBO;
pelaTb OCHOBHBIE THUIIbI JJOTapU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB
2.3 HaxoauTs perieHns NpocTeNINX TPUTOHOMETPUYECKMX HEPABEHCTB
OnepupoBaTb NOHATHAMHU: CHCTEMA JIMHEMHBIX YypaBHEHUHM U €€
2.4 pellleHne; UCIOIb30BaTh CUCTEMY JIMHEHHBIX YpaBHEHHM ISl perieHUs
IIPAKTUYECKUX 3a7a4
25 Haxomute  pemieHMss OPOCTEHIIMX  CUCTEM M COBOKYIIHOCTEH
' paloHaIbHBIX YPABHEHUN U HEPABEHCTB
MogenupoBaTh peajbHble CUTYallMM Ha S3bIKE ainreOpbl, COCTaBIIATH
26 BBIPQXEHUSI, YPABHEHUS, HEPABEHCTBA U CHUCTEMBI 1O YCJIOBUIO 3aJauH,
' UCCIIE0BAaTh TOCTPOEHHBIE MOJEIN C HCIOJIB30BAHMEM aIapara
anreopsl
3 OynHkmn 1 rpaduku
OnepupoBaTb TMOHATHSAMU: TEpUOAMYECKass (QYHKUHUSA, MPOMEKYTKU
31 MOHOTOHHOCTH (DYHKIIMH, TOUKU SKCTpeMyMma (DYHKIIMH, HauOoJbIlee U
' HaMMeHblllee 3HaYeHUs (PYHKIMU Ha MPOMEXKYTKE; MCIOIb30BaTh UX JUIA
uccien0BaHus (yHKIUH, 33laHHOM rpaguKomM
3.9 OnepupoBaTh MOHATUSAMHU: TPapHKH ITOKA3aTEIbHON, JJIOTapUPMHUUECKON 1

TPUTOHOMETPUYECKUX (PyHKIMI; H300pakaTb HMX Ha KOOPIMHATHOM




TUIOCKOCTH U UCTOJIb30BATh JIJIs pellICHUs] YpaBHEHUI U HEpaBEHCTB

N300paxaTh Ha KOOPAMHATHOM IUIOCKOCTH TpaduKu JIHMHEHHBIX

3.3 YpPaBHEHUH M HCIIOJIB30BATh HUX JUId DPELIEHUS CHUCTEMBl JIMHEMHBIX
ypaBHEHUU
34 Hcnonb3oBate rpaduku (QyHKUMN JUIsI UCCIEAOBaHMS IPOLECCOB U
' 3aBUCUMOCTEN U3 APYTrUX y4€OHBIX AUCLUIIINH
4 Hayana maremaTu4eckoro aHanmsa
OnepupoBaTh MOHATUSMH: HENpepbIBHAas (YHKIMSA, MPOU3BOJHAS
4.1 (GYHKIIMHM; HCIONB30BaTh TEOMETPUYECKHI U (PU3UYECKHIl CMBICT
IIPOU3BOJHOM JUIS peLIeHUs 3a1a4
4 HaxonuTe  mpou3BOAHBIE  3JEMEHTapHBIX  (QYHKIMHA, BBIYUCIATH
' IIPOM3BOJIHBIE CYyMMBI, IPOU3BECHUS, YACTHOT'O (DYHKIUI
Hcnonp30BaTh NpPOM3BOJAHYIO JUIA  MCCIENOBaHUSA  (PYHKUMM Ha
4.3 MOHOTOHHOCTb M 9KCTPEMYMBI, IPUMEHATH PE3yJIbTaThl UCCIEAOBAHUSA K
MIOCTPOCHUIO rpapuKOB
4 Hcnonp30BaTh TPOU3BOJAHYIO I HAXOXKACHUSI HAWIYYILEro peleHus B
' IIPUKIIAIHBIX, B TOM YHCJIE COLMAIIBHO-DKOHOMUYECKHX, 3a7ja4ax
A5 OnepupoBaTh MOHATHAMHU: MEpBOOOpa3Has W HWHTErpaj; MOHUMATh
' reOMEeTPUUYECKUN U (PU3NYECKUI CMBICIT UHTErpaia
46 Haxomuts mnepBooOpa3Hble 3JIEMEHTapHbIX (PYHKIMH, BBIYUCIATH
' uHTerpai mno popmyne Herorona — JleitOnura
47 Pemarp npukinaaHble 3a1a4d, B TOM YHCIE COLMATIBHO-DPKOHOMUYECKOTO

u (I)I/BI/ILIGCKOFO XapakTepa, CpEACTBAMU MATEMATUYICCKOTO aHAJIN3a



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

Kon
1 Yucna v BIYKCICHUS
Pammonanbupie  uymucna. OOBIKHOBEHHBIE M JIECSATHYHBIE JAPOOH, IPOIEHTEHI,
OeckOoHEYHbIE  MepuoAuYeckue  apodu.  ApudMeTHdecKkre  Oomepauud ¢
11 palMOHATIbHBIMU YMCIIAMU, NpeoOpa3oBaHUs YMCIIOBBIX BblpaxkeHuil. [IpumeHeHue
IpoOeil ¥ MPOIEHTOB JUIsl peUIeHHs] MPUKIATHBIX 33a]a4 U3 Pa3IMYHBIX OTpacien
3HAHUM U PEAIbHON KU3HU
JevictBuTenpbHble  4yMcia.  PanWoOHanbHBIE W HUPPALMOHAIBHBIE  YHUCIA.
1.2 ApudmeTnueckue omepanuy ¢ JCUCTBUTEIbHBIMU 4uciaMu. [IpubnmxéHHbie
BBIUMCJIEHMS], [IPaBUJIa OKPYTJICHUS, IPUKHJIKA U OLIEHKA pe3yJibTaTa BbIUYMCICHUN
Crenenp ¢ nenbiM nokaszareneMm. CrtanpapTHass gopma 3amucu JA€HCTBUTENBHOIO
13 yucia. Mcnonb3oBanue noaxojsmed GopMbl 3anucu ASHCTBUTEIbHBIX YHCEN IS
pelIeHNs MPaKTUYECKUX 3aJa4 U IPECTaBICHUS JaHHBIX
14 ApudmeTnueckuii KOpeHb HaTypalbHOW cTeneHu. JlelicTBusa ¢ apudmeTnyecKkuMu
' KOPHSIMU HAaTypaJIbHOM CTENEHU
15 CuHyC, KOCMHYC W TaHIEHC YHCJIOBOTO apryMmMeHTa. ApKCHHYC, apKKOCHUHYC,
' ApPKTaHI€HC YHUCIOBOTO apryMEHTa
2 YpaBHEHUS 1 HEpABEHCTBA
2.1 ToxaecTBa U TOKIECTBEHHBIE TIPEOOpa3OBaAHUS
95 [IpeobpazoBanue TPUTOHOMETPUUECKHUX BBIPAXKECHUI. OcHoBHbIE
' TPUTOHOMETpHUECKHEe (HOPMYIIbI
23 VYpaBHeHHe, KOpeHb ypaBHeHus. HepaBeHCTBO, pelieHune HepaBeHCTBAa. Meron
' WHTEPBAJIOB
2.4 Pemenue nenbix U JpoOHO-pallMOHAIBHBIX YPAaBHEHUN 1 HEPABEHCTB
2.5 Pemenne nppanroHaabHBIX YpaBHEHUN U HEPABEHCTB
2.6 Pemenre TpuroHoMeTpHUUECKUX YpaBHEHUN
27 [IpumeHeHne ypaBHEHH U HEPABEHCTB K PEUICHUIO MaTeMaTHUECKUX 3a/1ad U 3aa4

U3 PA3IUYHBIX 00J1aCTel HAYKU M peabHON KU3HU




DOyHKINUH U TpaPUKH

Oynaknus, crnocoObl 3amanus ¢yHkuuu. ['paduk ¢yHknuu. B3aumuo oOparHbIe

3.1
byHKIIUN
3.9 Ob6nactp ompeneneHUs W MHOXKECTBO 3HaueHud ¢ynkumu. Hymn ¢dyHkimm.
' [TpomexyTKH 3HaKOIOCTOSHCTBA. YETHBIE U HEUETHBIE PYHKIIUU
33 CrenenHas (yHKUMA C HAaTypaJbHbIM W IieJbIM Ioka3areneM. E€ cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
34 Tpuronomerpudeckas OKpYKHOCTb, ONpEAEICHUE TPUTOHOMETPUYECKHX (YHKIHUN
' YHCIOBOr0 apryMeHTa
4 Hauana matemaTndeckoro aHaausa
a1 [locnenoBarenbHOCTH, C€HOCOOBI 3aJaHusl MoOcCHeAOBaTelbHOCTEN. MOHOTOHHBIE
' [10CJIE10BATEIbHOCTH
Apudmernueckass U TreoMeTpHuecKkas Iporpeccuu. beckoHeuHo yObIBaromias
4 reomerpuueckas nporpeccusi. CymMma OECKOHEUHO YOBIBAIOIIECH T'€OMETPHYECKON
' nporpeccuu. dopmyna CIOXKHBIX TNPOLEHTOB. lcmosnb30BaHue mnporpeccuu Jis
pelIeHus peabHbIX 3a/1a4 IPUKIIAJHOTO XapakTepa
) MHoxecTBa U JIOTHKA
MHoXecTBO, omepanuud Haja MHOXecTBamu. Jluarpammbl Oiinepa — Benna.
5.1 [IpuMeHeHHE TEOPETHKO-MHOXKECTBEHHOIO ammapaTa s OMNMCaHUS peajbHbIX
IPOIIECCOB U SIBJICHUH, IPH PEIICHUH 33Ja4d U3 IPYTUX YICOHBIX MTPEIMETOB
5.2 Omnpenenenue, Teopema, CIeICTBHE, 10Ka3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna v BIYUCTIECHUS
11 Harypanbnsle u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE
1.2 Crenens ¢ paloOHaNbHBIM ITOKa3aTeneM. CBONCTBA CTEIIEHU
1.3 Jlorapudwm uncna. JlecaTHIHbIE U HATYpAJIbHBIC JIOTapH (MBI
2 VYpaBHeHMS U HEPABEHCTBA
2.1 [IpeoOpa3oBanue BBIPAKEHHA, COACPIKAIIMX JIOTAPU(MBI
25 [IpeoOpa3oBanue BEIpAKEHUN, COACPIKAIINX CTENEHU C PAI[HOHAIBHBIM

I1oKa3aTcjIcM




2.3

[Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB

2.4 IToka3aTenbHble YpaBHEHUS U HEPABEHCTBA
2.5 JlorapudmMuueckre ypaBHEHHS 1 HEpaBEHCTBA
26 Cucrempl JHMHEHHBIX ypaBHeHUH. PemeHue NpUKIAIHBIX 334a4d C IIOMOLIBIO
' CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB
’8 IIpuMeHeHMe ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUI0 MaTEMaTHYECKUX 3a1a4
' U 3aJa4 U3 pa3IMyuHbIX 001acTell HayKH U pealbHOM JKHU3HU
3 OyHKIMH U TpaPuKH
Oynkmus. Ilepumognueckue ¢yHkuuu. IIpoMeKyTKM MOHOTOHHOCTH ()YHKIIHH.
3.1 MakcumMymbl ¥ MUHUMYMBbI (yHKUMW. Hambomnbinee u HauMmeHblllee 3HAUYCHUE
(GyHKINMN Ha TPOMEXKYTKE
3.2 Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA U rpaduku
3.3 [TokazarenbHas u orapudmMudeckas QyHKINU, KX CBOHCTBA U TpaduKu
3.4 Hcnonb3oBanue rpadukoB GyHKUMN A7 pellieHus] ypaBHEHUH U JIMHEMHBIX CHCTEM
Hcnonb3oBanue rpadukoB (yHKUMH A8 HMCCIENOBAHMS  NPOIECCOB U
3.5 3aBUCHMOCTEH, KOTOpbhlE€ BO3ZHUKAIOT MpPHU pPELIEHUU 3aJad W3 JIPYruX YydeOHBIX
IIPEIMETOB U PEAJIBHOM JKU3HU
4 Havana maTremaTnyeckoro aHanusa
4.1 HenpepbiBHble pyHKIIMN. METOA HHTEPBAIOB JJIs peIlIeHUs] HEPABEHCTB
4.2 ITpousBonnas Gpynkuuu. ['eomerprueckuii 1 Gpu3nIecKuit CMBICI TPOU3BOIHOM
43 ITpousBonHble 31eMeHTapHBIX (yHKIMH. DopMysabl HaXOXKIAEHUS MTPOU3BOIHON
' CYMMBI, IPOU3BEACHMS U YACTHOTO (PYHKITHI
[IpuMeHeHHe TPOU3BOAHOM K HCCIENOBaHUIO (YHKIMA HAa MOHOTOHHOCTH U
4.4 skcTpeMyMbl. HaxoxkeHne HanOoONbIIEro U HaMMEHbBIIEro 3HaueHUs (QyHKIUU Ha
OTpe3Ke
IIpumeHeHre NpOU3BOAHOM JUIsl HAXO0XKIEHUS HAWTY4IlIEro pEeNIeHHs B IPUKIIAIHbBIX
4.5 3aja4yax, JJIs OINpeeNieHuss CKOPOCTH Ipoliecca, 3aJaHHOro (opMmysinod win
rpaduKom
4.6 IlepBooOpaznas. Tabnuia nepBooOpa3HbIX
47 WuTterpan, ero reoMeTpuueckuii U pusnyeckuii cMbici. Brrunciaenue uaTerpaina mo

dbopmyne HetoTona — JleiiOauia




IMMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUSA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
ITPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeOOBaHUS K PeMETHBIM pe3y/JbTaTaM OCBOCHUS
NpoBepsIeMOro OCHOBHOI1 00pa30BaTe/IbHOM NPOrPaMMBbI Cpe/IHEro 0011ero
TpeOoBaHUs o0pa3oBaHus

Bnanenue meromamMM J10Ka3aTeNbCTB, alrOpUTMaMU peELICHUs 3ajady;
yMeHue (opMynupoBaTh W ONEPUPOBATH HOHATUSMM: OIpe/elIeHue,
aKCUOMa, TeOopeMa, CIEACTBUE, CBOICTBO, IPU3HAK, J0Ka3aTeNIbCTBO,
paBHOCHIIbHBIE (POPMYIIMPOBKH; IPUMEHSTh UX; YMEHHUE (POPMYIHPOBAThH
o0paTHOE U MPOTHBOIIOJIOKHOE YTBEP)KICHHE, MPUBOIAUTH IPUMEPHI U
KOHTPIPUMEPBI, HCIOJIb30BaTh METOJ MaTeMaTHUeCKOW WHIYKINH;
IIPOBOAMTH  JIOKA3aTEIbHBIE pPACCY)KIEHUS TIpU pPELIEHUU 3ajad,
1 OLICHUBATh  JIOTMYECKYIO  HPAaBUIBHOCTb  PACCYXKACHUH;  yMEHHE
ONEpUPOBATh MOHATUSMHU: MHOXECTBO, IOJAMHOYKECTBO, OINEpaluy Haj
MHOJKECTBAMH; YMEHHME HCIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmnapar /Ui ONUCaHUs pealbHbIX MPOIECCOB U SBJICHUHN U IIPU PEIICHUN
3ajja4, B TOM 4HCJIE€ W3 JPYrUX Y4YeOHBIX TNPEAMETOB; YMEHHE
ONepupOBaTh MOHATHAMM: Tpad, CBI3HBIN rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W ONUCHIBaTh TIpadbl pPa3TUUYHBIMU

crocob6aMu; UCIOJIb30BaTh Ipadbl MPU PELICHUH 3a/1a4

YMeHue onepupoBaTh MOHATHUSMHU: HAaTypalbHOE YHCIIO, IeJI0€ YHCIIO,
CTETCHb C IISJIBIM ITOKa3aTeeM, KOPeHb HATypaJIbHOW CTEIeHHU, CTEIICHb
C paluoHaJIbHBIM  TIOKa3aTelleM, CTeNeHb C  JICWCTBUTEIHHBIM
mokaszarejeM, JorapudM UHCIa, CHHYC, KOCHHYC H TaHTEHC
MPOU3BOJIBHOTO YHCA, OCTATOK IO MO0, palMOHAIBHOE YHCIIO,
HppaloOHaIbHOE  YHCJIO,  MHOXECTBA  HATYPAJIbHBIX,  IIENBIX,
2 paloOHaIbHBIX, JEUCTBUTENBHBIX UYHCENT, YMEHHE HCIOJb30BaTh
IMPpU3HAKHU OCIMMOCTH, HauMeEHbIITNN O6HIPII71 JACIUTCIIb U HANMCHBIIICC
oOmiee kpaTHoOe, anropuT™ EBKInIa Mpu pelieHru 3aaad; 3HaKOMCTBO C
pPa3IMYHBIMK ~ TIO3UIMOHHBIMH ~ CHCTEMaMH  CUHUCIICHHS,  yMEHHE
BBIIOJIHATL BBIYUCIEHUE 3HAYCHUU U Hp806pa3OBaHI/ISI BI:Ipa)KCHI/Iﬁ cO
CTENEHsAMH M JorapudmMamu, mpeoOpa3oBaHUsl IPOOHO-PAIMOHATBHBIX

BLIpa)KeHHﬁ; YMCHHUEC ONCPUPOBATH IMOHATHAMU: IMOCJICAOBATCIbHOCTD,




apudmMeTHuecKas nporpeccus, reoMeTpuIecKas nporpeccus,
OeckoHeYyHO yObIBaromiasi TEeOMETpHYECKass Mporpeccusi; yMEHue
3aJjaBaTh MOCJIEI0BATEIbHOCTH, B TOM YHCIIE C IOMOILBIO PEKYPPEHTHBIX
dopMyrn; yMEHHE ONepUpOBaTh MOHATUAMHU: KOMIUIEKCHOE YHCIIO,
COIPSKEHHBIE KOMIUIEKCHBIE YMCIIa, MOYJIb U apIyMEHT KOMILIEKCHOTO
yruciaa, ¢GopMa 3alucHd  KOMIUIEKCHBIX dHcell  (TeoMeTpudeckas,
TPUIrOHOMETpHUUYECKass W  anreOpavyeckas); yMeTb IPOU3BOJIUTH
apu(MeTHUECKUue NEHCTBUS C KOMIUIEKCHBIMU YHWCIIAaMH; TMPHUBOJHUTH
IOPUMEpPbl  UCIHOJb30BAHUS  KOMIUIEKCHBIX  YHCEI;  OINEepUpOBaTh
HNOHATUSIMM:  MaTpuma 2x2 u  3x3, onpenenurenb  MaTpULBL,

FCOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPECACIINTCIIA

YMeHHe OonepupoBaTh MOHATUAMU: PALMOHAIBHBIC, UPPALMOHAJIBHBIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOrapu(PMUUECKHE, TPUTOHOMETPUUECKHE
YPaBHEHHsS U HEPAaBEHCTBA, MX CUCTEMBI; YMEHHE OIEpUPOBATH
MOHATUSMH: TOXIIECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHHE, ypaBHEHHE,
HEPAaBEHCTBO, CHCTEMa YPaBHEHUH M HEPABEHCTB, DPABHOCUIBHOCTH
YpPAaBHEHUN, HEPAaBEHCTB M CHUCTEM; YMEHHE pellaTb YypPaBHEHMS,
HEPABEHCTBA U CHUCTEMBI C IIOMOILBI PA3IMYHBIX IMPUEMOB; PEIIATH
YpAaBHEHUsI, HEPAaBEHCTBA M CHUCTEMBl C NApaMETPOM; IPUMEHATH
YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JI PEUICHUS MAaTeMAaTHYECKHUX

3a]a4 U 3a]1a4 U3 pa3IuvHbIX 00JacTel HayKu U peaIbHOM JKU3HU

YMenue onepupoBaTb MNOHATUSIMH: (YHKUIUS, YETHOCTh (YHKIIHH,
HNEPUOJIMYHOCTh (DYHKIIMHM, OrpaHMYEHHOCTb (PYHKIMH, MOHOTOHHOCTb
(GyHKIMH, 3KCTpeMyM (YHKIHMH, HauOOJIblIee U HAaMMEHbIIee 3HAYCHUS
(GYHKLIMU HA IPOMEKYTKE, HEpepbIBHAs (DYHKIIMSA, aCUMITOTHI I'paduka
¢byHKIMY, TIepBasi U BTOpas MPOU3BOJHAsA (DYHKLMHU, TEOMETPUUYECKUN U
¢u3nueckuif CMBICT TPOU3BOJHOM, NepBOOOpa3Has, OIpeaeIEHHBIN
MHTETpall; YMEHHE HAaXOIUTh aCUMNTOTHI rpaduka (yHKIUH; yMEHUe
BBIUNCIIATh IPOU3BOJAHBIE CYMMBI, IIPOM3BENEHHUS, YacTHOIO U
KOMIO3UIMK (YHKIUIH, HAXOAUTh ypaBHEHHE KacaTelbHOW K rpaduky
(GyHKLIMY; yMEHUE HAaXOJUTh NPOU3BOIHBIE 3JIEMEHTApHBIX (YHKIUH;
YMEHHME HCMOJIb30BaTh MPOU3BOJIHYIO JI HCCIEAOBaHUSA (YHKIIHM,
HaXOJUTh HAWOOJBIIME M HAUMEHBIINE 3HAUYEHUS (YHKUUH; CTPOUTH
rpaMKi MHOTOUWIEHOB C HCIOJIb30BAHMEM allllapaTa MaTeMaTHYeCKOro
aHaINM3a; MPUMEHATh NPOU3BOAHYIO MJII HAXOXKAECHUS HAWIYy4dlIEro

pE€UmiCHUA B NPHUKIAJHBIX, B TOM YHCJIIC COHAIBHO-DKOHOMHWYCCKHUX M




(GU3HYEeCKUX 3a/1ayax; HaXOIUTh TUIOMIAAN U 00bEMBI (PUTYp C TTOMOIIBIO
I/IHTeI‘paJIa; HpI/IBOI[I/ITL HpI/IMCpr MATEMATHUYCCKOI'O MOI[CJII/IpOBaHI/ISI C

MOMOIIbI0 Au(depeHITnaTbHBIX YPaBHECHUI

VYMeHue onepupoBaTh MOHATUAMU: rpaduk (yHKIMM, oOpaTHas
GyHKIMSA, KOMIO3UIUS (YHKUUH, TUHEWHas (yHKUWSA, KBaJpaTHUHAS
byHKIHS, parmoHanbHas byHKIIHS, CTeIeHHas dbyHKIIHS,
TpUroHOMeTpuuyeckne (QyHKIHH, OOpaTHbIE TPUTOHOMETPHUYECKHUE
GyHKUMM, @OKa3aTelabHas M Jorapudmuyeckas (QYHKLUUU; yMEHUE
CTpOUTH TpadUKH H3YyYCHHBIX (YHKIWH, BBIIOJIHATH IMPeoOpa3oBaHUs
rpaduKoB (YHKLUH, UCIIOJIB30BaTh TPapUKH sl U3yYEHUS IPOLIECCOB U
3aBHCUMOCTEH, MPU pEIIeHUH 3a7ad U3 APYruX YYeOHBIX MPEIMETOB H
3ajjay U3 pealbHOM JKU3HU; BbIpaXaTb (OPMYJIaMu 3aBUCUMOCTU MEXIY
BEJIMYMHAMH; UCIIOJIB30BaTh CBOiicTBa W rpadukm QyHKOMA Ui
pelleHys] ypaBHEeHUH, HEPaBeHCTB U 3a/1au ¢ IapaMeTpaMu; n300paxkaThb
Ha KOOpPAMHATHOM IIOCKOCTM MHOXECTBA PpELICHUN YpPaBHEHHH,

HCPABCHCTB U UX CUCTCM

VYMeHue pemath TEKCTOBBIE 33/1a4M pa3HbIX TUMOB (B TOM 4YHCIE Ha
MPOLEHTHI, JOJIM U YacTH, Ha ABM)KEHUE, pabOTy, CTOUMOCTh TOBapoOB U
yCIIyT, HAaJIOTH, 3314 U3 00JacTH yIpaBJIeHUs JUUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTABJIATH BBIPAKEHUS, YpaBHEHMs, HEPaBEHCTBA U MX
CUCTEMBI II0 YCIOBHUIO 3aJayM, MCCIEAOBATh IOJYYEHHOE PEIICHUE U
OLICHMBATh MPaBIONOAOOHOCTh pPE3yJIbTAaTOB;, YMEHHE MOJEIUPOBAThH
pealbHBIE CUTYallUH Ha S3bIKE MATEMAaTUKH; COCTABJIATH BBIPAKEHHS,
YpPAaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMbl [0 YCIOBHIO 3aJa4H,
UCCJIEN0BATh IIOCTPOEHHBIE MOJCIHA C HCIOJIB30BAaHUEM armnapara

anredpbl, UHTEPIPETUPOBATH MOTYYEHHBIN PEe3yIbTaT

YMeHue onepupoBaTh MOHATUSIMU: CpeAHee apuPMeTHUECKOe, MeruaHa,
HauOoJiblllee W  HAWMEHBINIEE 3HAUCHWs, pa3Max, JHUCIepPCHus,
CTaHJapTHOE OTKJIOHEHHE YHCIOBOrO Habopa; yMEHHE W3BJIEKATh,
WHTEPIPETHPOBaTh WH(OOPMAIMIO, TPEICTAaBICHHYIO B TabmuIax, Ha
quarpammax, rpadukax, OTpaskarollyr0 CBOWCTBA peallbHbBIX MPOIIECCOB U
SBJIGHUH; MPEACTaBIATh HH(OOPMALIHIO C TOMOIIbIO TAOJUI U THArPaMM;
UCCJIEOBATh CTATHCTHYECKUE JaHHBIE, B TOM YHUCJIE C NPUMEHEHUEM
rpaguueckux METOJOB M  JJIGKTPOHHBIX  CPEICTB; TrpauuecKu
UCCIIEIOBAaTh COBMECTHBIE HAONIOACHHS C TOMOINBIO JUarpaMm

paccerBaHMs U JTUHEUHOU pEerpeccuu




YMeHue ornepupoBaTh MOHATHSAMU: CIyYalHBIM OMNBIT M CIydailHOE
COOBITHE, BEPOSTHOCTH CIIY9allHOTO COOBITHS; YMEHUE BBIYUCIISTH
BEPOSITHOCTh C HCIIOJIb30BAaHUEM TpapUUECKUX METOJIOB; HPUMEHSThH
(GOpMyITBI CIIOKEHUS W YMHOXKEHUS BEPOSTHOCTEH, (POpMyIy IOJHON
BEepOATHOCTH, hopmyny bepHyiin, koMOnHaTOpHBIC (GaKThl U GOPMYIIBL;
OIICHUBATh BEPOSTHOCTH pEATbHBIX COOBITHUH; yMEHHE OIEepUPOBATH
NOHATUSIMH: CIIydaiiHas BEJIWYMHA, paCIpENeICHUe BEPOSTHOCTEH,
MaTEeMaTHYECKOE OXKUIAHHWE, IUCIEPCHUS M CTAHJAPTHOE OTKIOHCHHE
CIIyuallHOW  BEJIMYWHBI, (QYHKIHUW paclpelesieHuss W IUIOTHOCTH
PaBHOMEpPHOTO, TOKA3aTeIbHOTO W HOPMAJBHOTO PaCHpelesICHHIA;
YMEHHE WCIIOJIb30BaTh CBOWCTBA M3YYCHHBIX PACHPEICICHUH  JUIs
peIIeHUs 3aJa4;, 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJBIIMX YHCEN,
METO/IbI BBIOOPOYHBIX HCCIICAOBAHUI, YMEHHE IPHBOIAUTH IPUMEPHI
MPOSIBIICHUST 3aKOHA OOJBIINX YHCET B MPHUPOJHBIX W OOIIECTBEHHBIX
SIBJICHHUSIX; YMCHUE OTNICPUPOBATh MOHSATHSIMH: COYCTaHUE, MIEPECTAHOBKA,
YHCII0O COYCTAHWM, YHCIO TIEPEeCTaHOBOK, OWMHOM HprOoTOHA; yMeHue
MPUMEHSTh KOMOMHATOPHBIE (DaKTHI M PACCYKICHUS AJISl PEeLICHUS 3a7a4;
OIICHHBATH BEPOSTHOCTH  pPeaTbHBIX COOBITHIA; COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'Iy‘ICHHLIﬁ pe3yibTar

YMeHue onepupoBaTh IMOHATUSAMHU: TOYKa, NpsAMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd, BeJIMYMHA YyIJa, IUIOCKUH  Yroi,
JBYTpaHHBIA yroji, TPEXTPaHHBIM yroj, CKpeIIMBAIOLIUecs IMpsMBbIE,
NapajuIeIbHOCTh U MEPHEHIUKYISIPHOCTD MPSAMBIX U TUIOCKOCTEW, yroi
MEXY NPSMBIMHM, YTOJI MEXAY NPSAMON M IUIOCKOCTBIO, YTOJI MEXAY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH [0 MJIOCKOCTH, PACCTOSHUE MEXIY
IPSIMBIMU, PACCTOSTHUE MEXY TUIOCKOCTSIMH; YMEHHE HCIIOIb30BaTh IpU
pellleHnn 3a1ad U3ydeHHble (aKThl U TEOPEMbl IUNIAHUMETPUU; YMEHHE
OLICHMBATh pa3Mepbl OOBEKTOB  OKPYXKAIOWIETO MHpa;  CTPOUTH
MaTeMaTHYeCKUe MOJENH C IOMOIIBI0 T€OMETPUUECKUX TMOHATHH H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3aJa9U

10

YMeHue onepupoBaTh MOHATHUAMHU: IIOMIAAL (UTyphl, 00bEM (UTYDHI,
MHOTOTPaHHUK, MPAaBUIbHBIH MHOTOTPaHHHMK, CEYEHHE MHOTOIPaHHUKA,
KyO, mapajuienenumen, Npu3Ma, NUpamuaa, (urypa u NOBEPXHOCTH
BpallleHNs, LUWIMHIpP, KOHYC, map, cdepa, Iomags cepsl, IIomanb
MOBEPXHOCTU TMHPaMH[BI, TPU3MBI, KOHycCa, IMIMHApa, 00BEM Kyoda,

MPSIMOYTOJIBHOTO TapajijieNienuneaa, MUpaMuabl, NpU3Mbl, LHUIMHIPA,




KOHYCa, I11apa, pa3BEPTKA MOBEPXHOCTH, CEUYCHUsI KOHYCa M LIWINHIpA,
NapajuleJIbHblE OCH WM OCHOBAHMIO, CEYEHHME IIapa, IUIOCKOCTb,
Kacaromasicsi cgepbl, LUIUHAPA, KOHYCa, YMEHHE CTPOMUTH CEYEHHUE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI U MOBEPXHOCTH
BpalICHUs, UX CEUYECHHUS], B TOM YHCJIE C IOMOIIBIO AIEKTPOHHBIX CPEJICTB;
YMEHHUE MPUMEHSTH CBOMCTBA T€OMETPHUECKUX (DUTYp, CAMOCTOSATEIEHO
dbopMynupoBaTh ONpesesieHus u3yd4aeMbIX (DUTYp, BBIIBUTATH THUIIOTE3bI
O CBOHCTBax M NMpH3HAKaX reOMETPUYECKUX (UTyp, 0OOCHOBBIBATH WU
OmpoBepraTh HX; YyMEHHE MPOBOAUTH Kiaccudukanuioo ¢Guryp Imo
Pa3NIWYHBIM TPU3HAKaM, BBIIOJHATH HEOOXOIUMBIE JONOJHHUTEIbHEIC

IMOCTPOCHUA
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YMeHHe omnepupoBaTh MOHSTHUSAMH: JIBIDKEHHE B  IPOCTPAHCTBE,
MapajuIeIbHBIA IEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHuWE MOA00Ms, MOAOOHBIE (UTYPHI; YMEHHE
pacro3HaBaTh paBHBIC W TOJOOHBIE (PUTYpPHI, B TOM YHCJIEC B MPUPOJE,
UCKYCCTBE, apXUTEKTYpe; HCIIOJIb30BaTh T€OMETPUYCCKHE OTHOIICHHS
IpH PEIICHWH 3a7ad; HaXOJUTh T€OMETPUYCCKHE BEIUYHMHBI (ITHHA,
yroy, Iomaab, o0bEM) TpH peUIeHHH 3aJad U3 JPYruX Y4eOHBIX
MPEIMETOB M M3 PEATbHOHN JKU3HH; YMEHUE BBIYUCIATH TCOMETPHUECKUE
BEJIMYMHBI (IJIMHA, YTOJ, IUIOMIa[b, OOBEM, IUIOIMIAAh TOBEPXHOCTH),
UCTIONIB3YSl M3YYCHHBIE (DOPMYJIBI M METONBI, B TOM YHCIE: TUIOIIAIb
MOBEPXHOCTH MUPAMUBI, IPU3MBI, KOHYCA, IIWINHIPA, TUIOMAAb Cepsl;
00BEM KyDOa, MPSIMOYTOJBHOTO MapaijiesienuIea, MUPaMUIbl, MPU3MEI,
WIMHApPA, KOHYyca, Iapa; yMEHHUE HaxOJUTh OTHOIIEHHEe O0O0BEMOB

oJI00HBIX QUTyp

VYmMmenue ONCpUPOBATH NOHATUAMU: MIPAMOYT'OJIbHAA CUCTEMAa KOOPJAWHAT,
BEKTOp, KOOPJIUHATHI TOYKH, KOOPJWHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpA HAa YHCIIO, Pa3OKEHHE BEKTOpa Mo Oasucy,
CKaJIIPHOE TIPOM3BE/ICHUE, BEKTOPHOE MPOM3BEACHUE, YroJl MEXKIY
BCKTOpaMH; YMCHHEC HCII0JIb30BAaTh BeKTOpHBIfI u KOOp}IHHaTHBIﬁ METO
JUIS pEIICHWsl TEOMETPUYECKMX 3aj]ad W 3ajad JAPYruX YueOHbIX

MIPEAMETOB
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YMmenue BbIOMpaTh MOIXOMSAIIMN METOX Ui pELIeHHS 3a/lauu;
[IOHUMaHUE 3HAYUMOCTH MATEMaTUKH B U3YYCHUU IPUPOAHBIX H
OOIIIECTBEHHBIX MpPOLECCOB M  SBICHHWM; YMEHHE pAaCIO3HABATh

IMPOABJICHUEC 3aKOHOB MATCMATHKH B HCKYCCTBC, YMCHHE IIPUBOJIUTH




NpUMEPBI  MATEMATHYCCKUX

MaTEeMaTU4eCKON HayKu

OTKPBITUA  POCCUHUCKOM W  MHUPOBOU




INEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
IHO MATEMATHUKE

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Koxn
1 Yucna v BBIYKCICHUS
11 Harypanbnsie u nensie yucna. [IpusHaky 1enMMOCTH LEIIbIX YUCEI
19 Panyonanenele  uuciaa. OOBIKHOBEHHbIE U JE€CATUYHBIE JpOOH, IIPOLICHTHI,
' 0OECKOHEUHBIC TIEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HaTypalbHOU cremeHu. JleiicTBus ¢ apudmeTnyecKkuMu
' KOPHSIMU HaTypaJlbHOW CTETIEeHU
14 Crenensb ¢ 1iensIM nokaszareneM. CTeneHb ¢ pallMoHaNIbHbBIM NoKa3aTeneM. CBoHCTBa
' CTETIeHU
. CuHyc, KOCHHYC W TaHT€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTuuHble U HATypaJIbHbIE JTOTapHUPMbI
JeiictBuTenpHble uncna. ApupMeTHyecKHe Oomnepanuu ¢ JAeWCTBUTENbHBIMU
1.7 yrcnamu. [IpubmmkEéHHBIE BRIYMCIICHUS, TTPABUJIa OKPYTJICHUS, IPUKUIKA M OIIEHKA
pe3yJibTaTa BEIYMCIECHUM
1.8 [IpeoOpa3oBanme BEIpAKESHUH
1.9 KommnekcHeie uncna
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 [enbie u 1poOHO-pallOHATbHBIE YPABHEHUS
2.2 WppanmonanbHble ypaBHEHUS
2.3 TpuronomeTpruyeckue ypaBHEHUS
2.4 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPABHEHHS
2.5 Lenblie u 1poOGHO-palIMOHaNIbHBIE HEPABEHCTBA
2.6 WppannonanbHble HepaBEeHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapupMHUUECKIE HEPABEHCTBA
2.8 TpuronomeTpuyecKkrue HEpaBeHCTBA
2.9 CucTemMbl 1 COBOKYITHOCTH YpaBHEHUI U HEPABEHCTB
2.10 YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpaMu
211 Martpwuiia CUCTEMBI TMHEWHBIX YpaBHEHUN. ONpeaenuTeh MaTPHUILhI




DOyHKINUK U TpaPUKH

OyHKIUs, cnocoObl 3amanus (QyHkiuu. ['paduk (yakmuu. B3zaunmao oOpaTHBIC

3 ¢ynkuuu. Yétheie n HeuéTHbIe pyHKuuu. [leproanyeckue GyHKIUN
OO6nactp ompeneneHuss W MHOXKECTBO 3HaueHW QyHkimuu. Hymnm ¢yskoum.
3.2 [TpomexxyTkn  3HaKOMocTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKLUH.
' MakcumymMbl ¥ MHHUMYMBI (GyHKuud. Hambonbliee W HauMeHbIlee 3HAYECHUE
(GYHKLNHU Ha IPOMEXYTKE
33 CrenenHas (yHKUMS C HaTypaJbHbIM M IeJdbIM Iokas3areneM. E€ cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U TpaduKu
36 Touku paspeiBa. AcumntoTsl TpadukoB ¢yHkiuil. CsoiicTBa  (yHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 TlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATEILHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpuIecKkas mporpeccu. @opMyina CII0KHBIX MPOLIEHTOB
4 Havana maTemaTnueckoro anaamsa
4.1 [TpousBonnas Gpynkiun. [Tpon3BoHbIE SIEeMEHTAPHBIX (HYHKINH
[IpumeHeHHe TNPOU3BOAHON K HMCCIEIOBAHUIO (QYHKUMH Ha MOHOTOHHOCTh U
4.2 skcTpeMyMbl. Haxoxnenne HanOONbIIEro U HaUMEHbBIEro 3HAaYeHUs] (PyHKIMM Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoecTBa U JIOTHKA
5.1 MHoecTBO, onepanuu HajJ MHOKecTBaMu. J[narpaMMel Disiepa — Benna
5.2 Jloruka
6 BeposITHOCTh ¥ cTaTUCTHKA
6.1 OmnwucarenpHast CTaTUCTHKA
6.2 BepositHOCTB
6.3 KomOunaTopuka
7 I'eomerpus
7.1 Durypsl Ha IIIOCKOCTH
7.2 [IpsiMble ¥ TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena 1 MOBEPXHOCTH BpPALLECHUS




7.5

Koopaunatsl u BEKTOPBI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» Maremaruka: anredpa u Hadajga MaTeMaTHIECKOTO aHAJIN3a, TEOMETPHSI.
Anre6pa u Hadasla MaTemMaTuueckoro ananuza. 10-11 kmacc. Anmumos I1L.A.,
Konsarun F0.M., TkaueBa M.B. u ap. AkuronepHoe o61iecTBo «M3marenbcTBo

((HpOCBGHIGHHG»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

EI'D. MaremaTtuka. ba3oBblil ypOBEHb: TUIIOBBIE YK3aMEHAIIMOHHBIE BAPUAHTHI
Jlox penakuuen 1.B. Amenko

EI'D: 1000 3agau ¢ oTBeTaMU U pEUICHUAMU 110 MaTeMaTuke. Bee 3amanus yactu
2. N.H.Ceprees, B.C.ITandepon

KoHnTtposnbHbie 1 ipoBepouHbie padoTsl 1o anredpe 10 — 11 knaccwr . JL.A.
3BaBuy,

JI.A HInsamounuk

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChHI CETH
HNHTEPHET

1) ITencoset, maTemartuka http://pedsovet.su/load/135

2) Yuutensckuii moptai. Marematuka http://www.uchportal.ru/load/28

3) Ypoxku A yuuTenst MaTeMaTUKU, alnredoppl, FTeOMETpUU



http://www.uroki.net/docmat.htm

4) 5l uny Ha ypoK MaTeMaTUKH (MeToAuYecKue pa3paboTku). — Pexxum qoctymna:
www.festival.1lseptember.ru

5) Enunas xomiekiys o0pa3oBaTelbHBIX pecypcoB. — Pexxum gocryra:
http://school-collection.edu.ru/

6) @enepanbHbIi HEHTP UHOOPMAIIMOHHO — 00Pa30BaTEIIbHBIX PECYPCOB. —

Pexxum noctyna: http://fcior.edu.ru/



«I'eomeTpus. ba3oBbId YPOBEHDb)

s ooydaromuxcs 10-11 kimaccon



MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JUJII CaMOpPa3BUTHUsSI M HENPEPHIBHOIO 00pa3oBaHUs,
IETOCTHOCTh OONIEKYJIbTYPHOTO, JIMYHOCTHOTO U II03HABATEJIBHOTO pPa3BUTHUSA
JUYHOCTH O0YyYaroOmMnXCs.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OOYCJIOBJIEHA NPAKTUUECKOM 3HAYMMOCTBIO METAIllPEIMETHBIX U
IPEIMETHBIX PE3YJIbTATOB OOYyYEHHs] T€OMETPUU B HANPABJICHUH JIMYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHBbIX NUCUUIUIMH. Pa3zButue y oOydarommuxcs
IPaBUIBHBIX NPENCTABICHUA O CYIIHOCTH M NPOUCXOKIECHHH T€OMETPHUYECKHX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOIO M UACAIBHOIO, XapaKTepe OTPaKECHUS
MAaTEMATUYECKOW HAyKOW SIBJICHUWA M TPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJEIUPOBAHUS B HAYYHOM
NO3HAHUM U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHHUsS, HEOOXOAMMBIX [UIs aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust siBAsieTCs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIAHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHMSI Kak
JUCLUILINH €CTECTBEHHO-HAYYHOM HAIPABIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbIlUIeHHE, (HOpMHUpPYEMOE MpU HU3YYEHHH OOYYaroIIUMUCS
MOHATUHUHBIX OCHOB FT€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUMN
B XOJI¢ pEIIEHUs Te€OMETPUYECKUX 3aJayd, YMEHHE BbIJBUraTh M ONPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS MPU PEIICHHHM 3a7a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 00JacCTSAX AEITENbHOCTU uenoBeka. OpHeHTalus 4eoBeKa BO BPEMEHHM U
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBUE €ro COLHAIBbHOTO ObITHA, (dopMa
OTPaXEHUSI OKPY’KAIOLIET0 MHUPA, YCIOBHE YCHEHNIHOTO MO3HAHUS W AKTHBHOTO
npeoOpazoBaHusi  JAeWcTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpa3zamMu OOBEOUHSET pa3Hble BUIbl YYEOHOH M TPYAOBOM JI€ATEIBHOCTH,



SBJIIETCSI OJHUM W3 TMPO(PECCHOHATIEHO BAXKHBIX KA4eCTB, MOITOMY aKTyajabHa
3amada (popmMupoBaHHS y OOYYarONIUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJITOTOBKE K MPAKTUYECKON JAESATEIHHOCTH [0 MHOTUM HaIPaBICHUSIM.

[lens ocBoeHust mporpamMmbl ydeOHoro kypca «l'eomerpusi» Ha 06a3zoBOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TEOMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPO0JKEHUs 00pa30BaHUs
0 CTEIHAIIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAIHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomMeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HAYCHA IS
OOyYarOIMXCs CPEIHEH ITKOJBI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYyIHCHUN
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaroliuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUH € HEOOXOAWMBIC ISl JKU3HU B COBPEMECHHOM
obmiectBe. Kpome 3TOro, oHM WMEIOT BO3MOXXHOCTh M3YyYHTh T€OMETPHIO OoJjiee
r1y0OKO, €cii B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHne 1enu  OCBOCHMSI MPOTpaMMbl  00ECIIEUMBACTCS pEIICHUEM
COOTBETCTBYIOIIMUX 3amad. [IpHOpUTETHBRIMU  3aJa4aMH  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTCs:

e (opmMupoBaHue mNpeACTaBIECHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECCKUX MOJIEISAX, MO3BOJISIONINX OMUCHIBATH
Y U3y4aTh pa3HbIC SBICHUS OKPY>KAIOIIETO MUPA;

e (opmMupoBaHme yMeHHs pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BpaIleHUS;

e OBJAJCHUEC METOJAMH PEIICHHS 3a/1ad Ha TOCTPOCHHS Ha M300paKEHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHME yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSITHSAMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIICHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;
dbopMHpOBaHWE YMEHHUS TPOBOJIWUTH  HECJIOKHBIE  JIOKa3aTeIbHBIC
pacCyXJICHUS B XOJIe¢ PCIICHUS CTEPCOMETPUUYCCKHUX 3a7ad W 3amad ¢
MIPAKTUYECKUM COJEP’KaHUEM;

e pa3BUTHE  UWHTEIUIGKTYyaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
OoOydJarommMxcsi, IMO3HABATEIBbHOWM  aKTUBHOCTH,  HCCIEAOBATEIIbCKUX
yYMEHUM, KpUTUYHOCTH MBIIICHHUS;



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU W3YYEHUU JIPYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylnupoBaTh HX Ha A3bIKE
TEOMETPUHU U CO3AaBaTh FT€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI ammapar Uil PElIeHHUs MNPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MMOJTYYEHHBIE PE3yJIbTaThI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUYEHUE B KypC
CTEPEOMETPUM B HAYaJle €ro H3y4yeHHsl 3a/Jad, pEIIAeMbIX Ha YpPOBHE
WHTYUTHUBHOTO MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHast paboTa HaJ
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JAIbHENIIEMY U3YUEHUIO IIPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOy4eHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTA. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yYallUXCsl B Kypce€ CTEPEOMETPUM IPOBOAMTCS 3a CUET pEIUEHUs 3a1ad Ha
CO3/laHME  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOAUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIepUpOBaHUE O00pa3oM — B YCIOBUSX OTBJICYEHHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHSI €T0 UCXOJHOTO COAEPIKAHMSL.

OcHoBHbIE copeprkarelibHble TuHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenensieTcss He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSM, HO M MO ToJaM
oOy4YeHHs Ha YPOBHE CpeHEro 00111ero 00pa3oBaHusl.

Conepxanne o0pa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ylbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacnpenefNeéHHbIM [0 rojaaM OOy4eHwUs,
CTPYKTYPUPOBAHO TakuM o00pa3oM, 4YTOObI OBJIAJICHUE T€OMETPUUYECKUMU
MNOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJIIOICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OO0Yy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasysi MpOYHbIe MHOKECTBEHHbBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydenue reometpuu oTBOAUTCS 2 4aca B Heaenmo B 10 kiacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a Ba roga ooydenus - 102 yueOHbIX daca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMasl, IJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyiebHbIE M CKpeluBaromuecs npsMbeie. [lapamienbHOCTh OPsSMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
[ApAJUIEIIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH TJIOCKOCTEM: MapaJiyIeIbHbIC TTOCKOCTH; CBOKMCTBA
napajienbHbIX IUlockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapaiesenumne]; TOCTPOCHUE CEUCHUH.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MIPOCTPAHCTBE, TMPSAMBIE MapaUICIbHbICE W TEPIECHAUKYIAPHBIE K IIJIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TEOpemMa O NPsSMOi
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHaAUKYJISIP U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JIO IUIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[lepneHauKyISIPHOCTh  TJIOCKOCTEH: MOPU3HAK  MEPHEHAUKYIIPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yronapHas
MpU3Ma; rpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasl U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajuiejienune]; U ero cpoucrtsa. [lupammpma: N-yronpHas nupamuja, TpaHd U
OCHOBaHHUE MUPAMUIbI; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMU/IbI; TPABUIIbHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs MUPAMUJIA; NpaBUJIbHAs TPEYroJibHash MHUpaMUAa M TPaBUIbHbBIN
teTpadap; KkyO. IlpencraBienne o TpaBUIBLHBIX MHOTOTPAaHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUJIbHBIX MHOTOIPAHHHUKAX.



Brruncnenre 571€MEHTOB MHOTOTPaHHUKOB: pEOpa, IWMaroHaiv, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoM mnupamuabl. [lonstue 06 00bEMe. OOBEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6upie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KVIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW mMOBepXHOCTU. [lumuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM U TOJHOM TOBEPXHOCTU. YCEUEHHBIH KOHYC:
oOpa3ylolue U BbICOTa; OCHOBAaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUaMeTp; IJIOMIATb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnionoxenue chepsl U IIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
I011aab Chephl.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpallEHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tell. Teopema 006 00béEME
NPsIMOYTOJIBHOTO TMapajuiesienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 1mapa u maomass chepsl.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAISIMH
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEN.

Ceuenus mwiMHApa (MapaJUyiebHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miIocKkocTH U B mpocTpancTBe. Cl0KEeHNE U BHIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4uCio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX C
IIPUMEHEHUEM TIpaBUJI JACUCTBHM C Bekropamu. lIpsaMoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTon Mexay BekTopaMu. CKajasipHOE MNPOU3BEIEHHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE ~ pe3yNbTaThl OCBOCHHUA NPOrpaMMbl  yuyeOHOro mpeaMeTa
«Marematukay XapakTepu3yloTCs:

I'paxianckoe BocnuTaHMe:

c(hOPMHUPOBAHHOCTHIO TPAXKIAHCKON MO3UIIMU 00YYaIOIIEerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHIICKOTO OOIIECTBA, MPEACTABICHUEM O MATEMAaTHYECKIX
OCHOBaX  (YHKIIMOHUPOBAHMSI  PA3UYHBIX  CTPYKTYp, SIBJICHHUH, IMPOIEIYp
rpaKJaHCKOTo 0011ecTBa (BHIOOPHI, OMPOCH! U TIP.), YMEHUEM B3aHMOJIEHCTBOBATH C
COLIMAJIbHBIMU UHCTUTYTaMH B COOTBETCTBUU C UX QYHKIIUSIMU U HA3HAUCHUEM.

IIaTpuoTHYeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUUCKON TPaKIAaHCKOW HJICHTUYHOCTH, YBAXKEHUS K
IPOLIJIOMY M HACTOSILEMY POCCUUCKOW MaT€MAaTHKH, LIEHHOCTHBIM OTHOLIEHUEM K
JOCTUKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKOW MATEMaTUYECKOM IIKOJIbI, K
UCIIOJIb30BAHUIO DJTUX JOCTIKEHHUW B JPYTUX HAyKax, TEXHOJOTUsAX, cdepax
HKOHOMUKHU.

JIyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMSI:

OCO3HAaHUEM JAYXOBHBIX LIEHHOCTEH POCCUICKOI0 Hapoaa; c(hOPMUPOBAHHOCTHIO
HPABCTBEHHOI'O0 CO3HAHUSA, STUYECKOTrO MOBEJECHHUS, CBS3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JIOCTUKEHUN HAYKHU U JEATEIbHOCThIO YUYEHOTO; OCO3HAHUEM JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTOWYUBOIO Oy IyIIEro.

JcTeTHYECKOe BOCIIMTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYAsl 3CTETUKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUH, PACCYKICHUI; BOCTPUUMYHBOCTHIO K
MaTEMaTUYECKUM ACTIEKTaM Pa3JIMYHbIX BUIOB UCKYCCTBA.

du3nyeckoe BOCIIUTAHUE:

C(hOPMUPOBAHHOCTHIO yYMEHHUS TMPUMEHSATh MaTeMaTHYECKHE 3HAHHUS B
MHTEepecax 3I0pOBOro U 0€30MacHOro 0opasa KU3HU, OTBETCTBEHHOI'O OTHOILECHUS K
CBOEMY 3JIOPOBBIO (30pOBOE MHTAaHHWE, COATAHCHPOBAHHBIN PEXUM 3aHITHU U
OT/IbIXa, peryisipHas ¢u3udeckas aKTUBHOCTH); (PU3UYECKOTO0 COBEPIIICHCTBOBAHMS,
NIPU 3aHATUAX CIOPTUBHO-03/I0POBUTEIBHON JIEATENbHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TpYyIy, OCO3HAHMEM LIEHHOCTU TPYAOIIOOUS; HHTEPECOM K
pa3nuuHbIM chepam nmpoeccCHOHANbHON NEATeIbHOCTH, CBSI3aHHBIM C MaTEeMAaTUKON
U e€ IPUJIOKEHUSIMU, YMEHHEM COBEPILIATh OCO3HAHHBIN BbIOOp Oynyiiei npodeccun
U Pealii30BbIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIaHbI; TOTOBHOCTHIO U CIIOCOOHOCTHIO
K MaTeMaTHUYeCKOMYy OOpa30BaHMIO M CaMOOOPA30BaHMIO HA TMPOTKEHUU BCel



JKU3HH, TOTOBHOCTHIO K AKTHBHOMY YyYacTHIO B PEIICHUH TMPAKTUYECKUX 3a]ad
MaTEeMaTUYECKON HAIIPABICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYpHI, ITOHUMAHHUEM BJIUSHUS
COIMAJIBHO-DKOHOMHYECKHUX TIPOIECCOB HAa COCTOSHUE MPHUPOIHOW M COIMAIBHOMN
CpeIlbl, OCO3HAaHUEM TII00aTFHOTO XapaKTepa SKOJOTHIECKUX TIPOOIeM; OprueHTaInen
HAa TPUMEHEHHWE MaTEeMaTUYeCKMX 3HAHWM IS penieHus 3amad B o0yactu
OKpYXKalolleld Cpenapl, IUIAHUPOBAHUS ITOCTYIIKOB M OICGHKHM HMX BO3MOYKHBIX
MOCJICJICTBUM JUTSI OKPY>KAFOIICH CpeIbl.

IleHHOCTH HAYYHOIO TO3HAHUS:

c(hOPMHPOBAHHOCTHIO MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOU MPAKTUKHU, TOHUMAHIEM MaTeMaTHICCKOM
HayKH Kak c(epbl YeJIOBEUECKON JEATEeIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTH
JUIS pa3BUTHS IMBUJIM3AIMH; OBJIAJICHUEM SI3BIKOM MaTeMaTHKH W MaTeMaTHYEeCKOMN
KyJbTYPOH KaK CPEeICTBOM ITO3HAHKS MUPA; TOTOBHOCTBIO OCYIIECTBIIATH POSKTHYIO
1 UCCJICIOBATEILCKYIO IEATCILHOCTh HHANBUAYATIBHO U B TPYTIIIC.

METAIIPEJMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3ynbTaTbl OCBOEHHUS MPOrpaMMbl y4eOHOro MpeaMeTa
«MaremaTuka XapaKTEPHU3YOTCS OBJIAJICHUEM YHUBEPCAIbHBIMU
NO3HABAMENbHLIMU ~ OCUCMBUAMU,  VHUBEPCATbHbIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YIIMUSHbIMU OeUCEUIMU.

1) Vuueepcanvnvie  no3nasamenvmvle  Oeticmsus, obecneuusaiom
Gopmuposanue 6a306bIX KOSHUMUBHBIX NPOYECco8 obyuarowuxcs (oceoenue
Memo0o8  NO3HAHUA — OKpyJcaoweco  Mupa,  NpumMeHeHue  J10SUYECKUX,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

Bba3oBble 1ornyecKkue aeicTBUA:

e BBIBISITH M XapaKT€PU30BATh CYIIECTBEHHbIE MPU3HAKH MaTeMaTHYECKUX
OOBEKTOB, TOHATUH, OTHOIIEHUH MEXAYy MOHATHIMH; (OPMYIUPOBATH
ONpENENEeHUs]  NOHATUH;  YCTAaHABIMBAaTh  CYLIECTBEHHBIM  IPU3HAK
KJaccu(ukanuy, OCHOBaHUSA i OOOOIIEHHS W CpaBHEHMsS, KpUTEpUU
MIPOBOJIMMOTI0 aHAJIN3a;

e BOCIPUHHUMATH, (QOPMYJIUPOBATH M  MPEOOPa3OBBIBATH  CYXKIACHHUS:
yTBEpAUTENIbHbIE U OTpHULATENIbHbIE, €IWHUYHbIC, YacTHble U OOLIue;
YCIIOBHBIE;

e BBIABJISITH MATEMATUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUUS
B (aKkTax, JaHHbIX, HAOJIONCHUSIX U YTBEPKACHUSX; MpeAsiaraTh KpUTepUu
JUISl BBISIBJIICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUN;



e Ji€NIaThb BBIBOJbI C UCIIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

e TMPOBOJUTH CAMOCTOSITENBHO JOKA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUIM
(mpsiMble U OT MPOTHUBHOTO), BBICTPAUBATH APTyMEHTAIMIO, TMPUBOIUTH
OpUMEPbl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE CYXICHUS U
BEIBOJIBL;

e BBIOMpaTh cMOCOO pemieHus y4eOHOM 3amadn (CpaBHHBATh HECKOJIBKO
BApUMAHTOB pEUICHUs, BbIOUpaATh HauboJiee TMOIXOMAIUMNH C Yy4ETOM
CaMOCTOSATENbHO BBIIEJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue JeHCTBUA:

e HCIIOJb30BAaTh BOIPOCHl KAK HCCIEI0BATEIBCKUI HHCTPYMEHT MO3HAHUS;
(GopMyIMpOBaTh BOMPOCHL, (PUKCHUPYIOIIME NPOTUBOpPEUHE, MpodIIEMY,
yCTaHaBJIMBaTh  HMCKOMOE€ M  JaHHOe, (QopMupoBaTh  THIOTE3Y,
apryMEHTHPOBaTh CBOIO MO3UIINIO, MHEHHE;

e TMPOBOJUTH CAMOCTOSITENILHO CIVIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEI0BAHNE
M0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTEeMaTHUYEeCKOTO OOBEKTa, SBJICHMUS,
IpoLIeCcCa, BBIABICHUIO 3aBUCUMOCTEM MEXAYy OOBEKTaMH, SIBICHUSMH,
IIPOLIECCAMY;

e CaMOCTOSITENIBHO (OPMYIUPOBATH OOOOIICHUS M BBIBOABI O PE3yJIbTaTam
MPOBENEHHOTO HAOMIOAEHUS, HCCIEOBAaHUS, OLEHUBATH JOCTOBEPHOCTh
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUIA;

e TMPOTHO3UPOBATH BO3MOKHOE pa3BUTHUE IMPOIECCA, a TAKKE BBIABUTAThH
MPEANOJIOAKEHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nunpopmanueii:

e BBISBIATH JeDUIIUTHI UHPOPMAIUHU, TAHHBIX, HECOOXOAUMBIX sl OTBETA Ha
BOIPOC U ISl pEUICHUS 3a/1auH;

e BBIOMpaTh UHPOPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHATM3UPOBATH,
CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HH(OPMAITUIO PA3TUYHBIX BUIOB U
dbopm npeacTaBiIeHuUS;

e CTPYKTYpUpOBaTh MHGPOPMAIMIO, MPEJICTABIAThL €€ B pa3UyHbIX ¢dopmax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaJIEKHOCTD uHdopmauu o CaMOCTOSITENILHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  Vuueepcanouvie = KOMMYHUKamMueHwvle  Oelicmeus,  0Oecneyusarom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OOmenne:

e BOCIPUHUMATH U (POPMYIUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMU U
1eIsIMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PCHHS B



YCTHBIX M MNHUCHBMEHHBIX TEKCTaX, J/1aBaTh MOSICHEHHUS MO XOJYy pEIICHUS
3a/1a4l, KOMMEHTUPOBATH MOJIYYEHHBIN pe3ybTarT;

B X0/ie¢ OOCYXICHMsI 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOJIeMbl, pelraeMon 3a/lauu, BBICKA3bIBATh WJICH, HAICJICHHbIE HA MOMCK
PELIEHHUS; COIOCTABIISATh CBOU CYXKIEHUA C CYKJICHUSIMHU IPYTHX YYACTHHUKOB
nuanora, OOHApY)XMBaTh Pa3IMUMe U CXOJCTBO TO3WIMNA; B KOPPEKTHOU
dbopme GopMyIHpOBaTH PA3HOTIIACHUS, CBOM BO3PAKCHIS;

MPEACTABIATh PE3YJIbTaThl PELICHUS 33]1a4d, SKCIIEPUMEHTA, UCCIICIOBAHMUS,
MIPOEKTA; CAMOCTOSITENHHO BHIOUPATH (POPMAT BBICTYIUICHUS C YUETOM 3a/1a4u
MPE3EHTAlUU U OCOOEHHOCTEH ayTUTOPHHU.

CorpyaHu4ecTBo:

MOHMMATh U UCIIOJIH30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHAUBUIYaTbHOMN
paboThl TpH pelIeHWH YYEeOHBIX 3ajad; MPUHUMATH II€JIb COBMECTHOMU
NEATEIbHOCTH,  IJIAHUPOBATh  OPraHM3aIlMI0  COBMECTHOM  paloOThI,
pacnpenenarb BUABL padOT, JOroOBapUBaThCA, OOCYXKIaTh IIpoliecC U
pe3yabTat paboThl; 00001IaTh MHEHHS] HECKOJIBKUX JIFOCH;

y4acTBOBaTh B IpynmnoBbIX (popMax paboThl (00CYyXaeHUs, OOMEH MHEHUH,
«MO3TOBBIE INTYpMb» U UWHBIE); BBIMIOJHIATH CBOIO YacThb pabOThl U
KOOPJIMHUPOBATh CBOM JIEUCTBUS C IPYTUMHU YICHAMHU KOMAaH]Ibl; OIICHUBATh
KaueCTBO CBOEro BKJIaJa B  OOMMUA MOPOAYKT MO  KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUS.

3) Vuusepcanvhovle pecynamuensie oeticmeus, obecneuusarom opmuposarue
CMBICTI08bIX YCMAHOBOK U ICUSHEHHBIX HABLIKOS TUUHOCTIU.
Camoopranusanus:

COCTABJISITH IUIAH, AITOPUTM PELIEHUS 3a]1a4H, BBIOUPATh CIOCOO peLIeHust ¢
Y4E€TOM UMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUM C Y4ETOM HOBOU
uHdopMaIuu.

CaMOKOHTPOJIb:

BJaJeTh HaBbIKAaMH  IIO3HABaTEJIbHOM  pediekcun Kak  OCO3HAHHUA
COBEpIIAEMBIX JEWCTBUM M MBICIUTENBHBIX IPOLIECCOB, UX PE3YJIBTATOB;
BJIAJETh CIOCOOAMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS Mpoliecca U pe3ylibTaTa
peILIEeHNs] MaTEMAaTUYECKOM 3a/1a4u;

IPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPA PELICHUN 3a1a4H,
BHOCHTb KOPPEKTHBBI B JI€ATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITENBLCTB,
JAaHHBIX, HAJEHHBIX OIIUOOK, BBISIBIIEHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBUE pE3yJibTaTa LEIM M YCIOBUAM, OOBICHATH
IPUYUHBl JOCTW)KEHUS WM HENOCTHKEHUS PE3YJIbTAaTOB JEITENbHOCTH,
HAXOAHUTh OMIUOKY, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.



NNPEAMETHBIE PE3YJIBTATBI
10 KITACC

OmneprpoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[TpuMeHATh aKCHOMBI CTEPEOMETPUM U CJIEACTBHUS W3 HHUX IpPU PELICHUU
reOMETPUUYECKUX 3a/1a4.

OmneprpoBaTh NOHATUAMHU: NAPAJUIETBHOCTD U MEPHEHIAUKYISIPHOCTD MPSIMBIX U
IIJIOCKOCTEH.

KnaccuduimpoBaTs B3aUMHOE pACIOJIOKEHUE TMPSMBIX U IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh NOHATUAMU: ABYTPAHHBIN Yroj, TPaHU JBYTPaHHOIO yria, pedpo
JBYIPAaHHOTO yIJja; JIMHEHHBIA YroJ JBYI'PAHHOTO YyIJa; TpagycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TMOHSATHSIMH: MHOTOTPAHHUK, BBIMYKIBI W  HEBBITYKIIbIHA
MHOTOTPaHHHUK, 3JIEMEHTHl MHOIOTPAHHUKA, TPaBUJIbHBII MHOTOI'PaHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJbl MHOTOTPAaHHUKOB (NHMpaMuaa; MpuU3Ma,
NPSIMOYTOJIBHBIN NapaJiiesIenuIe]l, Kyo0).

KnaccuduimpoBaTs MHOTOTPaHHUKH, BRIOMpAsi OCHOBAHUS I KJIaCCU(UKAIINN
(BBIMTYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKH; MPaBUIIbHbBIE MHOIOITPAHHUKH; MIPSIMbIE
Y HaKJIOHHBIE MTPU3MBI, TapaJUICICIHUIIE IbI).

OmneprpoBaTh NOHATUSIMU: CEKyLIas INIOCKOCTh, CEY€HHE MHOTOTPAaHHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUSI CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

CTpouTh CEYEeHHS MHOTOTPAHHUKOB METOJIOM CII€AOB, BHITIOJIHATH (BHIHOCHBIC)
MJIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYpP: BUI CBEPXY, COOKY,
CHH3Y.

Pemarp 3amaun Ha HAXOXXJIEHHE T€OMETPHUECKHUX BEJIMYMH MO 0OpaslaM Win
aITOpUTMaM, TPUMEHSST W3BECTHBIC AHATMTUYECKHE METOAbl TIPH PEIICHUU
CTaHJIAPTHBIX MATEMAaTHUECKHUX 3a/Ja4 Ha BBIUMCICHHE DPACCTOSHUA MEXIY IBYMS
TOYKAMHM, OT TOYKHU JI0 MPSAMOM, OT TOYKHU [0 TJIOCKOCTH, MEXKAY CKPEIIUBAIOIIUMUCS
IPSIMBIMHU.

Pemarp 3amaun Ha HAXOXKJIEHHE T€OMETPHUECKHUX BEIMYMH MO 0OpaslaM WiIn
aITOpUTMaM, TPUMEHSS M3BECTHbIC AHAIUTUYECKUE METOAbl TPH PpEHICHUU
CTaHJAPTHBIX  MaTeMaTHMYECKUX  3a7ad Ha  BBIYMCIICHHE  YIJIOB  MEXAY
CKPCILMBAIOIIMMUCS  NPSAMBIMH, MEXIY HOpsIMOM U  IUIOCKOCTBIO, MEXIy
IUIOCKOCTSIMH, IBYTPAaHHBIX YIJIOB.

Bbruncnsate 00bEMBI M IUIOIIAAM IOBEPXHOCTEM MHOIOTPaHHUKOB (IpU3Ma,
NUpaMUJa) ¢ IPpUMEHEHUEM (OPMYJI; BBIYUCIATH COOTHOLIEHUS MEXIY IUIOLIasIMU
MOBEPXHOCTEH, 00bEMaMU MOT0OHBIX MHOTOTPAHHUKOB.



OnepupoBaTh TMOHSATUSMH: CHMMETPUS B TPOCTPAHCTBE; IIEHTP, OCh U
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBBIBAaTh W WHTEPHPETUPOBATH HHGOPMAIMIO O
IIPOCTPAHCTBEHHBIX TE€OMETPHYECKHX (PUrypax, MpEACTABICHHYIO Ha 4YepTekax Hu
pUCYHKaX.

[TpumensaTs reomeTpudeckue GakThl sl PEIICHUS CTEPEOMETPHUCCKUX 3aad,
MIPEAIOJIATrafoIINX HECKOJIBKO IIaroB PEIICHUs, €CIIM YCIOBHS TPUMEHEHUS 3a/1aHbI B
SBHOU (opme.

[IpuMeHATh  MpOCTEWIMEe  MPOTPaMMHBIE  CPEICTBA W JIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUU CTEPEOMETPUUYECKUX 3a]1a4.

[TpuBOAMTH IPUMEPHI MATEMATHYECCKUX 3aKOHOMEPHOCTEH B MPUPOJIC M KU3HH,
pacrmo3HaBaTh MPOSIBICHUE 3aKOHOB TEOMETPUHU B NCKYCCTBE.

[IpuMeHsATh TONy4YeHHBbIE 3HAHUS Ha MPAKTUKE: AHAIM3UPOBATH peabHbIC
CUTyallul ¥ TPUMEHSITh U3YYCHHBIC IOHATHUS B TIPOLIECCE TIOMCKA PEIICHUs
MaTeMaTH4YeCKH cPopMyIUPOBAHHOMN MPOOIEMBI, MOICITUPOBATH PEATbHBIC CUTYAIIUN
Ha S3BIKE TEOMETPUHU, HCCIAEAOBATh IOCTPOCHHBIE MOJEIH C HCIIOIh30BAaHUEM
TCOMETPUUYECKUX TOHATHA M TEOpEeM, ammapara aireOpbl; pemiaTh MPaKTHUYCCKHE
3aJlayu, CBSI3aHHBIC C HAXOXKICHUEM T€OMETPUUECKUX BEIMUHMH.

11 KJIACC

OnepupoBaTh MOHATUSIMH: IWIMHAPUYECKAs TOBEPXHOCTh, OOpa3yrolme
TAJIMHAPUYECKON TMOBEPXHOCTH, ITUIMHAP; KOHUYECKAs TTOBEPXHOCTh, 00pa3yromue
KOHUYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (UIMHIP, KOHYC, cdepa U 1map).

OOBSICHATH CITOCOOBI MOTYUYEHUS TEJ BPAIICHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATHUSMH: IIAPOBOM CETMEHT, OCHOBAHHME CETMEHTa, BHICOTA
CETMCHTA; IIApOBOM CIIOM, OCHOBaHHWE IIApPOBOTO CJIOS, BBICOTA IIAPOBOTO CIIOS;
IaPOBOU CEKTOP.

Beraucisate 00BEMBI M TUIOMQAM  TOBEPXHOCTEM  Ted  BpAIICHUSA,
TCOMETPUUYCCKUX TEJI C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh MOHATHSIMH: MHOTOT'PAHHHK, BIIMCAHHBIA B c(hepy M OMMCAHHBINA
okoJio cdepsl; chepa, BMcaHHAsS B MHOTOTPAaHHUK WJTH TEJIO BPAIICHHUS.

BBIYUCISATE COOTHOMICHHUST MEXIY IUIONIAASMU TOBEPXHOCTEH W 0O0BEMaMu
OA0OHBIX TEII.

N300paxaTh u3zydaeMble (UTYPBI OT PYKH W C TPUMEHEHHEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BrITIOTHATE (BBIHOCHBIC) TUIOCKHAE YEPTEHKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
dburyp: BuI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJI BPAIICHHUA.



W3Bnekatb, HHTEPOPETUPOBATH M  NPeoOpa3oBbIBaTh MH(MOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPHUUECKHX (PUrypax, MpeACTAaBICHHYIO Ha 4YepTexax Hu
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE  JEWCTBUSL  CJHOKEHHUS BEKTOPOB, BBIYMTAHUSA BEKTOPOB U
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBACHATh, KAKUMH CBOWCTBAMH OHU 00JIaJaI0T.

[IpumMeHsTh MpaBUIIO NMapajvieaenuneaa.

OnepupoBaTh NOHATUSMH: JEKAPTOBBI KOOPAWHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAHMHATBI BEKTOpPA, YOI MEXKIY
BEKTOpaMH, CKAJIPHOE MPOMU3BEACHHE BEKTOPOB, KOJUIMHEAPHBIE M KOMILJIAHAPHbBIC
BEKTOPBI.

Haxonute cymMMy BEKTOPOB M NMPOU3BEIAEHUE BEKTOPA HA YUCIIO, YTOJI MEXAY
BEKTOpaMH, CKaJSIDHOE IIPOM3BEICHUE, pPACKIaAbIBATh BEKTOP IO  JIBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPAaBHEHUEM B J€KapTOBOM CHCTEME KOOPAUHAT.

[IpumensaTh reomeTpuyueckre (akThl JUIsl PEIICHUsS CTEPEOMETPUUECKUX 3aad,
MPEANOJIAraloMX HECKOJIBKO I1aroB PEIICHUs, €CJIM YCIOBHS IPUMEHEHHUS 3aJaHbl B
sBHOMU (popme.

PemaTte npocreiimime reoMeTpudecKue 3aJayd Ha IPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

Pemate 3amauM Ha [10Ka3aTENbCTBO MATEMATHUYECKHX OTHOUIEHUH U
HAX0XJIEHUE T€OMETPUYECKUX BEJIUYMH MO 00pasliaM WIM ajlropuTMaM, MpUMEHss
W3BECTHBIE METO/bI ITPU PEILIEHNUN CTaHAAPTHBIX MATEMATUYECKUX 3a/a4.

[IpumeHATs  TpOCTEHIIWE  NOPOrpaMMHBIE  CpPEICTBA W JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1aY.

[IpuBOAUTH IPUMEPHI MATEMATHUYECKUX 3aKOHOMEPHOCTEHW B MPUPOJIEC U KU3HU,
pacno3HaBaTh MPOSIBJIEHUE 3aKOHOB FEOMETPUU B UCKYCCTBE.

[IpuMeHATh MONy4YEHHBbIE 3HAHUS HA NPAKTUKE: AHAIM3UPOBATH pEaJbHbIC
CUTyallUM W TPUMEHSITh HU3YYEHHbIE TMOHATHUS B TIPOLIECCE TOUCKA PEIIEHUs
MaTeMaTU4YecKu cPopMyIMPOBAHHOMN MPOOIIEMbl, MOIETUPOBATH peajbHbIe CUTYallUU
Ha A3bIKE TE€OMETpPUHU, HCCIEAOBaTh MOCTPOEHHBIE MOJIETU C HCIOIb30BaHUEM
reOMETPUYECKUX TOHATUA M TEOpeM, ammapaTa aireOphl; pemaTh MPaKTHUYEeCKHUe
3aJlauy, CBSA3aHHbBIE C HAXOXKIECHUEM T€OMETPUUECKUX BEJIMUYMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bubnunorexa LIOK
1 Beexenie B crepeomeTpiio 10 https://m.edsoo.ru/1c209e37
5 [IpsiMble ¥ MIIOCKOCTU B MPOCTPAHCTBE. 12 1 bubmmoreka [JOK
[TapanneabHOCTh NPSIMBIX U TNIOCKOCTEN https://m.edso00.ru/1c209e37
3 [lepneHUKyYISIPHOCTD PSAMBIX U 12 bubnuorexa [IOK
IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
bubmuoreka [{OK
4 VYribl MeXAY NPSIMBIMU U TNIOCKOCTSMHU 10 1 https:/m.eds00.ru/1c209e37
bubmuoreka [{OK
> MrororpariiH 1 ! https://m.edsoo.ru/1c209e37
" bubmuoreka [IOK
6 OOBEMEI MHOTOrpaHHHKOR 9 ! https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CeueHusl, paCCTOSHUS U YTJIbI 4 1 bubmorexa LIOK
p ' -P T https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM ugposbie
Ne i/ pad Konrpoubnbie IIpakTHyeckue (mudpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
bu6mmoreka [IOK
! Tena BpateHus 12 https://m.edso0o.ru/1c209e37
N bubnuorexa [JOK
2 O0nEub Ten > ! https://m.edso00.ru/1c209e37
bu6mmorexa [IOK
3 BekTopbl 1 KOOpMHATHI B IPOCTPAHCTBE 10 1 https://m.edsoo.ru/Lc209e37
4 [ToBTOpeHME, 0000IIECHNE, - 1 bu6mmorexa [IOK
cucTeMaTu3als 3HaHU! https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KonuyecTBo yacos DJIEKTPOHHbIE
Ne Hara nugposbIe
/ Tema ypoka Kontposbubie IIpakTnueckue p
n/n Bcero u3ydeHusi  oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcsbl
OCHOBHBIE TIOHSTHS CTEPEOMETPHUU:
TOYKa, TpsiMasi, IIOCKOCTb,
npocrpancTso. [IpaBuna
M300pakeHNs Ha PUCYHKAX: 1 bubmorexa [JOK
o https://m.edsoo.ru/aecc77cd
M300paXeHUS IIOCKOCTEH,
NapajuIeNIbHBIX IPSIMbIX (OTPE3KOB),
CepeHbI OTpE3Ka
[TonsaTus: nepecekaromuecs
bubmuoreka [IOK
IUIOCKOCTH, N€pECEKaroLINecs IpsaMas 1 https://m.eds0o.ru/2d8agc99
U TJIOCKOCTh T '
[TonsaTHA: nepecekarommecs
bubmmoreka IIOK
IUIOCKOCTH, NEepECeKaroIrecs npsamMas 1 https://m.edsoo.ru/db685e73
H TUTOCKOCTh T '
3HaKOMCTBO C MHOT'OTPaHHUKaMH,
n300pakeHe MHOTOIPaHHUKOB Ha 1 bubmuoreka [IOK
PUCYHKaX, Ha MPOEKIIMOHHBIX https://m.edsoo.ru/a63959d
gepTeKax
HauanbHble cBefieHus 0 KyOe u
N 1 bubnuotexa [JOK
TTHPAMILIC, HX PA3BEPTIH H MOACITH. https://m.edsoo.ru/b30dff38
CeueHnst MHOTOIpaHHUKOB — '
HauanpHabie cBenenus o kyoe u
. bu6nunorexa LIOK
MUpaMUjie, UX pa3BEPTKH U MOJIEITH. 1

CeueHusi MHOTOIPaHHUKOB

https://m.edsoo0.ru/3d8ffd32
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IToHsATHE 00 AKCUOMATUYECKOM

7 MMOCTPOCHUU CTEPEOMETPUU: AKCUOMBI bubsmorexa [JOK
p P pHH: https://m.edsoo.ru/Occ5c4fe
CTEepEOMETPHUU U CIEACTBHS U3 HUX
[TonsTre 06 akcCHOMaTHYECKOM
8 MMOCTPOCHUU CTEPEOMETPUU: AKCUOMBI bubmorexa [IOK
P p PHIT: https://m.edsoo.ru/239c8ch4
CTEPEOMETPHUH U CIEACTBUS U3 HUX
[TonsTre 06 akcCHOMaTHYECKOM
9 MIOCTPOCHHUU CTEPEOMETPUHN: AKCHOMBI bubmorexa HOK
p PEOMCETpHI: https://m.eds00.ru/65c6b106
CTEpEOMETPHUU U CIEACTBHS U3 HUX
[TonsiTue 06 akcMOMaTUIECKOM
10 MMOCTPOCHHUH CTEPEOMETPUH: AKCHUOMBI bubmorexa [JOK
P p PHIT: https://m.edsoo.ru/258fc245
CTEPEOMETPHUU U CIECACTBUS U3 HUX
BsaumHoe pacronoxeHue npsiMbix B
MIPOCTPAHCTBE: MepeceKaroIecs, bubmmoreka [JOK
11
MapajuiebHbIE U CKPEIIUBAIOIINECS https://m.edso0.ru/1a2520f6
psiMbIe
[TapamienpHOCTH IPSIMBIX U
IIJIOCKOCTEN B IIPOCTPAHCTBE:!
12 napajuieibHbIe 1I1) $IMII)>IC B bubmorexa [JOK
P P . https://m.edsoo.ru/93ad36b3
MPOCTPAHCTBE; MapaUICIIbHOCTh TPEX
MIPSIMBIX
[TapaniensHOCTh MPSMBIX U
13 IJIOCKOCTEHN B POCTPAHCTBE: bubmuoreka [IOK
[TapannenpsHOCTH PSIMOM U https://m.edsoo.ru/ee1d19b9
TIJIOCKOCTH
14 VYIIIBI ¢ COHAINPABIEHHBIMU bu6muoreka [JOK
CTOPOHAMU https://m.eds00.ru/9f4071b9
15 VYron Mexay nmpsSMbIMHU B bubmmoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron Mexay npsMbIMU B bubmuoteka [IOK
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IIPOCTPAHCTBE https://m.eds00.ru/2935a9a0
17 [TapamiensHOCTh TIOCKOCTEH: bubmmoreka [JOK
napajuiebHbIE MIJIOCKOCTH https://m.edsoo.ru/2e18f255
18 CaoiicTBa napamienabHbIX MIIOCKOCTEN bubmorexa OK
P https://m.eds00.ru/e504d656
[Ipocreiimne npocTpaHCTBEHHbBIE
19 (bII/I)r bl HQ HJ'IOIZKOCI’)FI/I‘ TeTpad bubmorexa OK
P + TOTDEOAD, https://m.eds00.ru/4a28dc02
KyO, mapasiesIeuIe 1
. bubnunoreka LIOK
20 Hoctpoerne cedermit https://m.edsoo.ru/1d434dOf
. bubnuoreka [{OK
21 Hoctpoerte cedermit https://m.edsoo.ru/ec26fe5d
KonTponbnas pabora o teme
99 "[Ipsimble U TUIOCKOCTH B bubnuoreka [IOK
npoctpaHctse. [lapauienbHOCTh https://m.edsoo.ru/9a0a%e56
MPSIMBIX U IJI0CKOCTEN"
[IeprieHAMKYAAPHOCTD NPSAMOU U
23 HJI(I;JCKofTI/I'}l/Ie l:)rIeH MK IJ)'ISI HbIE bubmorexa LOK
 IEPTICHAMIKYIUAD https://m.edsoo.ru/b19f6asd
MpsiMbIe B IPOCTPAHCTBE
24 [Ipsimble napasuienbHbIEe U bubmuoreka [IOK
MEePIEHANKYISIPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [IpsiMble mapainienbHble U bubmmnoreka HOK
MEPIIEHAUKYIISIPHBIE K INIOCKOCTH https://m.edso0.ru/ba545966
26 [Ipu3Hak nepneHmKyIspHOCTH bubmuoreka [IOK
MPSIMOM M TUIOCKOCTH https://m.edsoo.ru/f85bfc46
97 [Ipu3Hak nepneHauKyJISpHOCTH bu6muoreka [JOK
MPSAMOM U TNIOCKOCTH https://m.eds00.ru/79165d15
28 Teopema o npsimoit Bbubmuoteka [IOK
MEePIEeHANKYISIPHOMN TIJIOCKOCTH https://m.eds00.ru/635c5087
29 Teopema o npsimoit bubmuoteka [IOK
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MEPIEHANKYISIPHOMN TIJIOCKOCTH

Teopema o npsimoit

https://m.edsoo.ru/bd3745f8
bubnunoreka LIOK

30 .
MEePNEeHANKYISIPHON MIJIOCKOCTH https://m.edsoo.ru/7d18834b
[leprieHAUKYIIAp U HAKIOHHBIE!
31 paccTosiHue OT TOUKH JI0 IIJIOCKOCTH, bubmorexa OK
g https://m.edso0.ru/33c477d3
paccTosiHue OT IPSIMOM J0 IIOCKOCTH
[lepnieHIUKYNSIp U HAKIIOHHBIE:
32 paccTosiHue OT TOYKH JI0 TIIOCKOCTH, bubmorexa [IOK
° https://m.edsoo.ru/66fefadd
paccTosiHue OT IPSIMOM J0 INIOCKOCTH
[lepnieHIUKYNSIp ¥ HAKIOHHBIE:
b K
33 paccTosiHue OT TOYKH JI0 TIIOCKOCTH, uommorexa O
g https://m.edsoo.ru/abb7b8e3
paccTosiHue OT MPSIMOM J0 TUIOCKOCTH
[leprieHAUKYISAp U HAKIOHHBIE:
34 paccTosiHue OT TOYKH JI0 TIOCKOCTH, bubmorexa [JOK
g https://m.edsoo.ru/dbee22bc
paccTosiHue OT IPSIMOM J0 INIOCKOCTH
35 VYTIIbl B IPOCTPAHCTBE: YTOJI MEXKAY Bbu6mmotreka [JOK
MPSAMOU U TUIOCKOCTBIO https://m.edso0.ru/6b61b2b4
36 JIByrpaHHbIN yroi, TUHEHHBIN yroi bubmuoreka [IOK
JBYTPAHHOI'O yria https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJl, JMHEHHBIA Yroi bubmmnoreka HOK
JBYTPaHHOI'O yIJia https://m.edsoo.ru/c7c777ed
[lepneHuKyISIPHOCTB MIJIOCKOCTEM:
38 MIPU3HAK MEPIEHANKYISIPHOCTH IBYX bubmorexa HOK
oCKOCTEl https://m.edsoo.ru/ec3e2da3
TJIOCKOCTEH
[leprieHAUKYIAPHOCTH MIOCKOCTEH:
b K
39 MIPU3HAK MIEPIECHIUKYISIPHOCTU ABYX momorexa 110
ocKocTell https://m.edsoo.ru/ed9e2a8e
[lepneHUKyISIPHOCTB MIJIOCKOCTEM:
40 MIPU3HAK TIEPIICHIUKYIIPHOCTH ABYX bubmorexa [JOK

IJIOCKOCTEN

https://m.edsoo.ru/ba75dc57
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bubnunorexa LIOK

41 Teope €x meprie
OPEMA O TPEX HEPTCHAMKYTAPaX https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX MeprneHANKYIIpax bubmorexa LIOK
p p PHCHAMIYIAD https://m.edsoo.ru/52188a7d
43 Teopema o TPEX MepNEHIUKYISIPAx buGnuorexa [IOK
P POx 1P Yp https://m.eds00.ru/9f246736
KonrponsHas pabora mo remam
44 "IlepneHIUKYISIPHOCTD NPSAMBIX U Bu6muotexa [JOK
mockocTeil" u "Yriel Mexay https://m.edsoo.ru/5b971ef3
MPSAMBIMH U TIJIOCKOCTAMH"
[ToHsITHE MHOTOTPAaHHUKA, OCHOBHBIC
3JIEMCHTBI MHOTOTPaHHHUKA,
45 BBINTYKJIBIE U HeBI)II;I JIbIC bubmorexa LIOK
Y yK_, https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKH; Pa3BEPTKA
MHOTOTpaHHUKA
[Tpu3ma: N-yronpHas npu3Ma; TpaHu U
16 OCHOBAaHMS IIPU3MBI; IpsAMast U bubmuoreka [IOK
HaKJIOHHasl IPU3MBbI; OOKOBas U https://m.edsoo.ru/b4ad63ad
TMOJIHASI TOBEPXHOCTh MPU3MBI
47 [Tapannenenunen, npsIMOYTOJIbHBIN bubmuoreka [IOK
MapajuiesenuIiel U €ro CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamuna: N-yronbHas nupammuaa,
T'PaHH U OCHOBAHWE TUPAMUIBL;
48 6?)1(013&151 Y TOJTHAs HOBE XH(?CTL bubmorexa LOK
P R https://m.edsoo.ru/fblcd0a5
MUPaMHU/JIbI; PAaBUJIbHAS U yCeuEHHAs
MpaMu/Ia
[TpaBWIIbHBIE MHOTOTPAHHUKH:
MOHATHE TTPABUILHOTO
P but6mmoreka [IOK
49 MHOTOTpaHHUKA; IPAaBUIIbHAS TIPU3Ma

" IpaBUJIbHAA MApaMUia, MpaBruJIbHAs
TPEYroJibHad MmupamMmujia u

https://m.edso0.ru/074c8865
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MIPaBUIIBHBIN TETPasdap; KyO

HpeI[CTaBJ'IeHI/IC O IMPpaBUJIBHBIX

bubnunoreka LIOK

>0 MHOTOTPAHITHKAX: OKTaIP, https://m.edsoo.ru/a0fdd5bf
JOJICKadAp U UKOCAdIP.

CuMMeTpust B IPOCTPAHCTBE:
CUMMETPHSI OTHOCUTEIILHO TOYKH,

51 MPSIMOH, TUIOCKOCTH. DJIEMEHTHI bubnunorexa LIOK
CUMMETPHUH B MUPaMUJIAX, https://m.edsoo.ru/b9e777d9
napajuiejenumeax, MpaBUIbHbBIX
MHOT'OTPaHHUKAX
BrrunciieHue 31eMeHTOB

52 MHOTOI'PDAaHHUKOB: pEOpa, ArMaroHaaIu Bubmorexa LIOK

P - beopa, 1 ’ https://m.edsoo.ru/6cdbecef
YTJIBI
[Tnomaae 60KOBOM MOBEPXHOCTH H
MOJHOI MOBEPXHOCTH NPIMOI
53 MIPU3MBI rmop anb OCHOIl)SaHI/Iﬁ Bubmzorexa HOK
P ’ Hadt 5 ’ https://m.edsoo.ru/37d84157
TeopeMa 0 OOKOBOW MOBEPXHOCTH
MPSMOW IPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
MOBEPXHOCTH IIPABUILHOMU
54 o allzm Bl Teop eMa O IIONIa I Bubmaorexa IIOK
PAMHIbI, TEOp it https://m.eds00.ru/5603e30b
OOKOBOI MOBEPXHOCTH YCEUEHHOM
MTUPAMHU/TBI
55 KonTponbHas padota no teme bubmuoreka [IOK
"MHororpaHHuKu" https://m.edsoo.ru/a95f5c04

. bubnunorexa LIOK

56 I1

OHsTHE 00 00HEME https://m.edsoo.ru/7ad0020b

. bubnmnorexa LIOK

5

S OObEM mrpami b1 https://m.edso00.ru/235171b3

58 O06BEM TUpaMuIBI bubnuotexa [JOK
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https://m.edsoo.ru/f47dfefd

N bu6nmoreka IIOK
59 OOBEM mupamiL! https://m.edso0.ru/79c10312
N bubnuorexa [{OK
60 OOnEm mupamu et https://m.edsoo.ru/2faadc3f
N bubnuorexa [{OK
o1 O0bEm npi3mbt https://m.eds00.ru/79853608
N bub6nmoreka [IOK
62 O0BEM mpu3MEL https://m.edsoo.ru/1e053890
N bubnuorexa [{OK
63 O0BEM mpu3MEL https://m.edso0.ru/482d3f51
64 KonTponbhas padota no teme Bbu6motreka [JOK
"O0BEMBI MHOTOTPAHHHKOB" https://m.eds00.ru/28a6573c
[ToBTOpEeHME, 0000IIEHNE
65 CHCTEMAaTH3allHs 3HAHHI. bubnuoreka [{OK
[TocTpoeHue ceuenuii B https://m.edsoo.ru/098bedad
MHOTOTPaHHHKE
[ToBTOpeHnue, 060061IeHNE
CUCTEeMAaTH3alusI 3SHAHHH.
Beluncrienue paccTOsHUN: MEXIY bubnmnoreka HOK
66 N
IBYMsI TOYKaMH, OT TOYKH JI0 PSMOH, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 TIJIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU
bubmmoreka IIOK
67 Hrorosas koHTpoLHAA padoTa https://m.edsoo.ru/b9146bc0
[ToBTOpenue, 0600ICHNE
CUCTEeMAaTH3alusI 3SHAHHH.
68 Beruncienue yrios: MExXay bu6muoreka [JOK

CKPELIMBAIOIUMHUCS MTPSIMBIMH,
MEXy IPSAMOH U INIOCKOCTHIO,
JIBYTPAaHHBIX YTJIOB, YTJIOB MEXY

https://m.edsoo.ru/56765e8hb
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‘ IIJIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68




11 KJIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
Ne ara uudposbie
Tema ypoka Kourpoasnbie IIpakTnueckue A p
n/n Bceero u3yyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypchl
Cdepa u map: eHTp, paamyc,
1 JTUaMeTp; TUIOIIab TTOBEPXHOCTH 1 bubmorexa [JOK
’ https://m.edsoo.ru/0341bc2b
chepsl
B3anmHuoe pacnonoxenue chepsl u
P dep bubnuoreka [{OK
2 IJIOCKOCTH; KacaTeabHas MII0OCKOCTh 1
https://m.edsoo.ru/bed12a43
K chepe; uromaas chepol

3 N3ob6paxenue chepsl, mapa Ha 1 bubmmorexa [JOK
mockocTu. CeueHus mapa https://m.edsoo.ru/bc15f7f2
Hunuuaapudeckast TOBEPXHOCTb,

4 o0pa3yroIne UIHHIPHIECKON 1 bubmmoreka [JOK
MOBEPXHOCTH, OCh LIMJIMHAPUIECKON https://m.edso0.ru/6054b8c1
MMOBEPXHOCTHU
Hunuuap: ocHOBaHMS 1 OOKOBas

5 MMOBEPXHOCTh, 00pa3yroiias u oCh; 1 bubnmnorexa [JOK
IUIOIIA s OOKOBOM M IOJHOM https://m.edso0.ru/188f6216
MMOBEPXHOCTH
N3o06paxkenne nunuHApa Ha
IUIOCKOCTH. Pa3BEpTka unuHapa.

6 CeueHus HIMIMHT pa (Hnocxocif}o 1 bubmorexa LOK

oHAP ’ https://m.eds00.ru/016e25eb
napayuiebHON WiTn
MEPIEeHIUKYISIPHON OCH LIUIUHIPA)
Konndeckas moBepXHOCTb,
p . bu6nunorexa LIOK
7 oOpa3zyromre KOHHIeCKOU 1

IMOBEPXHOCTHU, OCh U BECPIINHA

https://m.edso0.ru/c94ba09b
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KOHUYECKOW MMOBEPXHOCTH

KOHYCZ OCHOBAHHME U BEPIIMHA,

bubnunoreka LIOK

8 06pa3y1?maﬂ " ch’ > ILIOIIA b https://m.edsoo.ru/897dd3b2
OOKOBOM U MMOJHON OBEPXHOCTH
Y ceu€HHBII KOHYC: 00pa3 ue u

9 BBICOTA; OCHOBaIzHﬂ u goxzf;f bubmmorexa [IOK

’ https://m.edsoo.ru/1468bab3
MTOBEPXHOCTh
N300pakeHne KoHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TJIOCKOCTBIO, bubnnorexa [JOK
MapajieIbHON OCHOBAHUIO, U https://m.edsoo.ru/Obde1be8
TJIOCKOCTBIO, TIPOXOJISIIIEH yepe3
BEPILUHY)

KomOunanwms ten BpamieHus u bubnunoreka LIOK

11
MHOTOT'PAaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpanHuk, OIMCaHHBIA OKOJIO

12 cdepsrl; cepa, BnUCaHHAs B bubnnorexa [JOK
MHOT'OTPaHHUK WJIU B TEJO https://m.eds00.ru/0b136158
BpAaIICHUS

13 [Tonsitue 06 06béMe. OCHOBHBIE bubmuoreka [IOK
CBOICTBa 0OBEMOB TET https://m.edso00.ru/26a03fb7

" bubmuoreka [IOK
14 O6HEM mumHApa, Komyca https://m.eds00.ru/5513d87b
. bu6nmorexa LIOK

15 OOBEM mapa 1 moma, cheper https://m.edso0.ru/d189bde2
[TogoOHbIE TEeNa B MPOCTPAHCTBE.

16 CoOTHOIICHUS MEXKTY TUTOIIAISTMHI bubmmoreka [JOK
MMOBEPXHOCTEH, 00bEMaMH https://m.edso0.ru/810cfleb
MMOO0HBIX TEIT

17 KonrtponbHas pabora no remam bubmuoteka [IOK
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"Tena Bpamenus" u "O0beMb! Ten"

https://m.edsoo.ru/4a33a8ab

18 BekTop Ha m10CKOCTH U B bubmmoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 Crno)keHue ¥ BBIYNTAHHE BEKTOPOB bubmorexa [JOK
p https://m.eds00.ru/23f4f089
20 YMHOXEHHE BEKTOpa Ha YHCIIO bubmorexa [IOK
p https://m.edsoo.ru/dee379eb
Paznoxenue Bexktopa 1o tpém
21 HEKOMILIaHAPHBIM II;GKTO fl)M bubmorexa LIOK
P pam. https://m.edsoo.ru/a28fd74e
[IpaBuio nmapamnenenumnena
Pemenue 3amay, CBA3aHHBIX C
22 1} I/IMeHeHI/IeI[M IpaBUJI ICUCTBUH C bubsmorexa [IOK
p p a https://m.edsoo.ru/5a827900
BEKTOpaMH
KoopanHaTHO-BEKTOPHBIN METO
23 I I/IpI:!IHeHI/II/I reOMef WYECKUX ! bubmorexa LIOK
pHp p https://m.edsoo.ru/d3alfe30
3a1a4
[IpsmoyronbHas cucrema
24 KOOPJMHAT B IPOCTPAHCTBE. bubnmnoreka HOK
Koopaunats! Bexktopa. IIpocreiimue https://m.edsoo.ru/48db7058
3aJla4¥ B KOOpIWHATAX
o5 VYroa Mexay BeKTOpaMH. bubnnorexa [JOK
CkanspHoe Mpou3BE/IEHNE BEKTOPOB https://m.edsoo.ru/725effc4
Beruncnenue yrios Mexay bubnmnoreka HOK
26
MIPSAAMBIMU U TUIOCKOCTAMHU https://m.edsoo.ru/8efbe78e
Kontponbras padoTa mo teme
27 "BeKTfo bl U K(I;)O WHATHI B bubmaorexa LIOK
P " PA https://m.edsoo.ru/77c22fc5
MIPOCTPAHCTBE
IToBTOpenue, 0600IIIEHNE U
P n N bubmuorexa [{OK
28 cucTeMaTu3arus 3HaHui. OCHOBHBIC

¢burypsl, pakThl, TEOPEMBI Kypca

https://m.edso0.ru/1780ba5d



https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d

IIaHUMETPUHN

[ToBTOpEeHME, 0000IIEHNE U

29 cucTeMaru3anus 3HaHui. OCHOBHBIC 1 bubmuorexa [JOK
¢burypsl, GpakTbl, TEOPEMBI Kypca https://m.eds00.ru/078cd184
TUTAHUMETPUH
[ToBTOpeHUE, 0600IIEHNE 1

30 cUcTeMaTH3anus 3HaHUH. 3a1aun 1 bubnunorexa LIOK
IJTAHUMETPUHU U METOJIbI UX https://m.edsoo.ru/7491efe0
penieHus
[ToBTOpenue, 0000IEHNE 1

31 cHUCTeMaTHu3aIvs 3HaHWK. 3a1auun 1 bubnuoreka [{OK
IUIAHUMETPUU U METOJIBI UX https://m.edsoo.ru/4dffda97
pelIeHus
[ToBTOpEeHME, 0000IIEHNE U

30 cucrtemaTusaius 3HaHuii. OCHOBHBIE 1 bubnuorexa [{OK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTepEeOMETPUU

bu6mmoteka IIOK

33 Hrorosas koHTpoLHAA padoTa ! https://m.edsoo.ru/ec24dfc2

34 [ToBTOpEeHue, 06001IeHNE 1 1 bubmuorexa [JOK
CHCTEMATHU3AINs 3HAHUI https://m.edsoo.ru/f465d10e

OBUIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME



https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsIeMOro .
o0pa3oBaTe/IbHON MPOrPaMMBbI CpeHero o01ero 00pasoBanus
pe3yJbTarta
7 I'eomerpus
7.1 OnepupoBarh NOHATUAMU: TOUKA, IPsAMasi, INIOCKOCTh
25 [IpuMeHsTh aKCMOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX IPU PELICHUU
' reOMEeTPHUECKUX 3a]a4
- OmnepupoBaTh MNOHATUSAMM: MAPAUIENBHOCTh M IEPIEHIUKYISIPHOCTh
' MPSIMBIX U IJIOCKOCTEN
-4 KnaccudunupoBars B3auMHOE PacloiokKEHHE MPSIMBIX U IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBarh MOHATUSAMU: ABYIPAHHBIN Yroj, TpaHH JBYTPAHHOTO YIJa,
7.5 peOpo ABYrpaHHOIO yria, JMHEWHBINH yrojl ABYTPaHHOIO yIJia, FpaaycHas
Mepa JBYTpaHHOIoO yria
26 OnepupoBaTh MOHATUSMHU: MHOTOTPAHHHK, BBIMYKJIBIH U HEBBITYKJIbII
' MHOTOI'PaHHHK, 3JIEMEHTHl MHOTOTPaHHUKA, MPaBUJIbHBIH MHOTOI'paHHUK
27 Pacnio3HaBaTh OCHOBHBIE BMJIbI MHOTOTPAHHUKOB (IMpaMuAa, MpU3MA,
' MPSIMOYTOJIBHBIN TTapajIeTIenuIe, Ky0)
KnaccupunupoBare  MHOTOTpaHHMKH, BBIOMpas  OCHOBaHUS s
- kinaccuukanuu  (BBIMYKJIBIE WM HEBBITYKJIblE  MHOTOI'PAaHHHKH,
' MpaBWIbHBIE MHOTOTPAaHHUKH, TIPSAMbIE M  HAKJIOHHBIE IPHU3MBL,
napaiesIenune bl)
29 OnepupoBarb HNOHATUSAMU: ceKymas IIJIOCKOCTB, CEYeHue
' MHOTOTPaHHUKOB
210 OOBSACHATH NPUHIMIIBI  TOCTPOCHUS  CEUEHUH  MHOTOIPAaHHHKOB,
' UCIOJb3Yysl METOA CIIE0B
211 Ctpouth ce4eHUs MHOTOTPAaHHUKOB METOJOM CJEJIOB, BBINOJIHATh

(BBIHOCHBIE) TUIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD:




BHJI CBEpPXY, COOKY, CHU3Y

7.12

Pematp 3a1aun Ha HaAXOXJIEHUE TE€OMETPUUYECKUX BEIUYHMH M0 00pasiaM
WA aNrOpuTMaM, MPUMEHSS W3BECTHBIC AHAJUTUYECKUE METOAbI IpHU
pELIEHUU CTAaHJAPTHBIX MAaTEeMaTUYECKUX 3aJad Ha BBIYUCIICHUE
pacCTOSHUN MEXIY JBYMSI TOYKAMH, OT TOYKH 1O NPSAMOM, OT TOYKH JI0

IIJIOCKOCTH, MEXKAY CKPCIMUBAOIINUMHUCA ITPAMBIMHA

7.13

PemraTe 3aaa4i Ha HaXOXACHUEC I'COMCTPHUUYCCKUX BCIWYHH I10 o6pa3uaM
WM aJIropuTMaM, IMPUMCHASA HM3BCCTHBIC AHAJIUTUYCCKUC MCETOJAbI IIpU
pelICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3a/la4 Ha BBIYUCIICHUC YIJIOB
MCXKAY CKPCIIHUBAIOUMIMMHUCA IPAMBIMH, MCKIY Hp?[MOfI H ITINIOCKOCTBIO,

MCKAY IJIOCKOCTAMHU, IBYI'DAHHBIX YI'JIOB

7.14

7.15

7.16

7.17

7.18

Beruucnsate 00bEMBI M IUIOIIAJIM  TIOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3ma, mupamMuaa) ¢ MpUMEHEHUEM (HOPMYJI, BEIYHCIISATH COOTHOIICHUS
MEXIY IUIOIIASIMHU MMOBEPXHOCTEH, o0BéMaMu MOJOOHBIX

MHOI'OrpaHHUKOB

OHepI/IpOBaTB MNOHATUAMHA: CHMMCTpPUSA B IIPOCTPAHCTBC, LCHTP, OCb H

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUH (PUTYPBI

W3Bnekarb, mpeoOpa3oBbIBaTH M HHTEPIPETHPOBATH HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (PUrypax, MpPEACTaBICHHYI Ha
YepTekax U pUCYHKax

[IpumensTs reomerpuueckue (BaxkThl JJ1 PELIEHUS CTEPEOMETPUUYECKUX
3a1a4, MPEINONarallliuX HECKOJIbKO WIaroB PEIICHMs, €CIH YCIOBHS
MIPUMEHEHHUS 3a/1aHbl B IBHOU (opMe

[IpuMeHATH mpocTEWIINE NPOrpaMMHBIE CpPEICTBA M DIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMBbI ITPHU PCIICHUNU CTCPCOMCTPUICCKUX 3a/1a1

7.19

7.20

HpI/IBOI[I/ITL MNPpUMEPLI MATCMATHYCCKUX 3aKOHOMepHOCTCf/'I B IMIpUpoJACc u

JKHU3HH, paClIO3HABATh IMTPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

[TpuMeHATh MOTydYeHHbIE 3HAHUSI HAa IPAKTHUKE: aHAIM3UPOBATh PeallbHbIE
CHUTyallld W TIPUMEHSTh H3y4YCHHBIC TIOHSATHS B IPOIECCEe TTOMCKA
pereHus MaTeMaTHYECKU chopMyITMPOBAHHOM pooIeMBl,
MOJISIUPOBATh peajibHbIe CUTYaIllMM Ha SI3BIKE T€OMETPHH, HCCIIE0BAThH
MOCTPOEHHBIE MOJIENU C HMCIOJIb30BAaHUEM T€OMETPUYECKUX MOHATHH H
TEopeM, armapara anredpsl, pelmaTh IPAKTUYECKHE 3a7aul, CB3aHHBIE C

HaxXOXJACHUCM I'COMCTPHUICCKUX BCINYNH




11 KIIACC

rff)(z)l:sepﬂeMoro IIpoBepsiembie HPCZ{MCTHHC pe3yJbTaThl 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM NMPOrPaMMBbI CpeIHero 001ero odpa3oBanusi
pe3yJbTara
6 ['eomerpus
OnepupoBaTh NOHIATUSIMU: LIWIMHIPUYECKAsl IOBEPXHOCTH, 00pa3yolne
6.1 WIMHAPUYECKOW TMOBEPXHOCTH, LMIMHIpP, KOHUYECKas IMOBEPXHOCTb,
' oOpa3yromue KOHMYECKOHM  IMOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 Pacnio3naBath Tena BpameHus (MUINHAP, KOHYC, chepa u map)
6.3 OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHus
6.4 KiaccudumupoBars B3aUMHOE PacmoioKeHHE cPephl U TIOCKOCTH
OnepupoBaTh MOHSATUSIMU: IIAPOBOW CETMEHT, OCHOBAaHUE CErMEHTa,
6.5 BBICOTAa CETMEHTA, IIAPOBOW CIIO, OCHOBAHWE IIAPOBOTO CIIOS, BBICOTA
[IApOBOTO CJI0S, IIIAPOBOM CEKTOP
6.6 Bbruncnsate 00bEMBI M MUIOIMIAAM TMOBEPXHOCTEH Tel BpalleHUs,
' TE€OMETPHUYECKUX TEJI C PUMEHEHUEM (HopMyIT
OnepupoBaTh TOHSATHSIMH: MHOTOTPAaHHHK, BIIMCAHHBIM B cdepy U
6.7 OTHMCAHHBIN 0KOJIO cdephl, cepa, BMUCcaHHAS B MHOTOTPAHHUK WM TEJIO
BpaleHus
68 BbHCHSATE COOTHONIICHHS MEXIY IUIOHIAASMH TOBEPXHOCTEH W
' 00BEMaMH TOJOOHBIX TEIT
6.9 N300paxkaTh n3ydaemble GUTYPHI OT PYKH M C MPUMEHEHUEM MPOCTHIX
' 4epTEKHBIX UHCTPYMEHTOB
BbImonHATE (BBIHOCHBIC) IUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX
6.10 00BEMHBIX (UTYp: BHI CBEpPXY, COOKYy, CHH3Y; CTPOUTHh CEUCHHsS Tel
BpallleHus
W3Brekatb, WHTEPIPETUPOBATH M TPEe0OpPa3OBLIBATH WH(GOPMAIIUIO O
6.11 MIPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UIypax, NPEJICTaBICHHYIO Ha
YepTekax U pUCYHKax
[TpumensTh reoMmeTpuyeckue (GaxKThl A PEHICHUS CTEPEOMETPUUECKHUX
6.12 3aj1a4, MPEIIONAaraloliX HECKOJIbKO MIATOB DEIICHHS, €CIH YCIOBHSI
MPUMEHEHHUS 3aJIaHbI B SBHOU (hopMme
6.13 OrmepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE




6.14

BreimonaaTh ,Z[GﬁCTBHSI CJIOKCHUSA BCKTOPOB, BBIYUTAHUSA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha YHCIIO, OGT:SICHSITB, KakKMMH CBOMCTBaMU OHH

o0J1amaroT

6.15

HpI/IMeHHTB IIPpaBUJIO MapaJlICICIIUIICaAa IIPHU CIIOKECHUHU BEKTOPOB

6.16

OHCpHpOBaTB IOHATHUAMU: ACKAPTOBBI KOOPAHWHATBEI B ITPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpaA, paB€HCTBO BCKTOPOB, KOOPAHWHATBI BEKTOpA,
yroa MCExKAy  BCKTOpaMu, CKaJIIpHOC  MNPOU3BCACHHUC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxoauth cyMMy BEKTOpOB W IIPOM3BENECHUE BEKTOpa Ha YMCIO, yroi
MEXJly BEKTOpaMH, CKaJIIpHOE IIPOU3BE/ICHUE, PACKIAIbIBaTh BEKTOP 110

ABYM HCKOJUIMHCAPHBIM BCKTOpaM

6.18

3a,HaBaTB IIJIOCKOCTh YPABHCHHUEM B ,HeKapTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

6.20

Pemats HpOCTCﬁIHHG reOMCTPpUUYCCKUC 3aJa4ud Ha JIIPHUMCHCHUC

BCKTOPHO-KOOPAWMHATHOI'O ME€TOa

Pemars 3aJadd Ha A0Ka3aTCJIbCTBO MATCMATHYCCKHX OTHOIICHUH H
HaXO0XKXIACHHUC I'COMCTPUYCCKNUX BCIHWYHH I10 o6pa3uaM HJIK aJITOpUTMam,
MMPpUMCHAA HU3BCCTHBIC METOJBI npu pPEeIICHUN CTaHAAPTHBIX

MaTeMaTHYCCKUX 3a1a4

6.21

[IpuMeHATh mpocTEeHIIME NPOrpPAMMHBIE CPEICTBA M DIEKTPOHHO-

KOMMYHUKAIITMOHHBIC CUCTEMBI IIPU PCHICHUN CTCPCOMETPUUCCKHUX 3a/1a4

6.22

IIpuBOAUTE NMpUMEPBHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U

JKU3HHU, paCllO3HABATDh IIPOSABIICHUC 3daKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[TpuMeHsTh TOJIydeHHbIE 3HAHHUA Ha IpaKTHKE: aHaJIU3UpOBaTh
peasibHble CUTYyallUd U TPUMEHSATh H3y4YEHHbIE TOHATHSA B IIpoOIEcce
MOUCKAa pELIeHUs MaTeMaTU4ecKu cOopMyTupoBaHHONH MpPOOIEMBI,
MOJIEJIMPOBaTh pealibHble CUTYAllMd Ha S3bIKE T'€OMETPUHU, HCCIIEI0BATh
IIOCTPOECHHBIE MOJENIN C UCIOJIb30BAHUEM T€OMETPUYECKUX IMOHATHH U
TeopeM, amnmnapara anreOpsl, pemaTrh NPakTUYeCKUe 3a1a4l, CBSI3aHHBIE C

HaXO0XIACHUEM I'COMCTPHICCKUX BEIINYNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

7.1

1.2

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA

I'eomerpus

OcHOBHBIE TOHATHS CTepeoMeTpuu. Touka, mpsiMas, IUIOCKOCTb, MPOCTPAHCTBO.
[TonsTie 00  aKCMOMATUYECKOM  IOCTPOSHUU  CTEPEOMETPUHU:  aKCHOMBI

CTEPEOMETPHUH U CIEACTBUS U3 HUX

B3aumHoe  pacrnosokeHue ~OpsIMBIX B IPOCTPAHCTBE:  IE€pPECEKAIOLIUECs,
napajuiefibHble U CKpelmBarommecs mnpsmeie. [lapamiensHOCTh MPSMBIX U
IJIOCKOCTE B  MPOCTPAHCTBE: MapajulelibHbIe TPsIMBIE B  MPOCTPAHCTBE,
NapajuieTbHOCTh TPEX MPSIMBIX, MAPAICIBHOCTh MPSMOW U TUIOCKOCTH. YTIBI C
COHANPABJICHHBIMU CTOPOHAMH, YIrOJd MEXIy TNpPSIMBIMH B TIPOCTPAHCTBE.
[TapannenabHOCTh MIOCKOCTEW: MapaliiesibHble MJIOCKOCTH, CBOMCTBA MapaylielbHbIX
miockoctei. [Ipocrteitmume mpocTpaHCTBeHHBbIE (DUTYPHI HA IIOCKOCTH: TETPadp,

KY6, napajijieJIcnmIic [, HOCTpOCHUEC CEUYCHHUI

7.3

IlepneHgUKYIAPHOCTE NPSAMOM M IUIOCKOCTH: NEPHEHAMKYJAPHBIE IPsMBIE B
IIPOCTPAHCTBE, MIPSAMBIE MapAJIIEIIbHBIE U EPIIEHANKYIISIPHBIE K IITIOCKOCTH, IIPU3HAK
NEPHEHANKYJIAPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O NPSMOM NEPIEHAUKYIAPHON
IUIOCKOCTH. YTJbl B NPOCTPAHCTBE: YIroJd MEXAy MpsAMOA H IUIOCKOCTBIO,
JBYI'PAHHBIA yroOJI, JIMHEHMHBIM Yroia JAByrpaHHoro ymia. Ilepnenguxkymsap u
HAaKJIOHHBIE: PACCTOSHHE OT TOYKM JO IUIOCKOCTH, PACCTOSHHUE OT NIPSIMOM 110
IUIOCKOCTH, MPOEKIUS (PUIyphl Ha IUIOCKOCTh. [leprneHauKynspHOCTh MIOCKOCTEH:
NMpU3HAK  NEPHEHAUKYIAPHOCTH  JBYX  Iuockocte. Teopema o  Tpéx

NEpNCHAUKYJIApax

7.4

[loHsiTHE MHOTOIpDAaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHWKA, BBIIYKJBIE H
HEBBIIIYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKA MHororpaHHuka. I[Ipusma: n-yroibHas
npu3Ma, TpaHU M OCHOBAHMS MPU3MBI, IpsIMas U HAKJIOHHas MpPU3MbI, OOKOBas U
IIOJIHAsI TOBEPXHOCTH Npu3Msbl. [lapauienenunen, mpsMOYroJIbHBIN I1apauIeICIIUIIE
u ero cpoucTsa. [lupamuna: N-yroapHas NupamMuaa, FPaHA U OCHOBAaHUE ITUPAMHUJBL,
OOKOBas M IMOJIHAS MMOBEPXHOCTh MHUPAMM[IbI, NPaBUIbHAS U yCeUEHHAs MUpaMUIA.

DIeMEHTHI INpu3Mbl MW IMHPaAMHUIBL. HpaBI/IJ'II)HI)Ie MHOI'OIrpaHHUKH: IIOHATHUE




7.5

7.6

1.7

MPaBUJIBHOTO MHOIOTPaHHUKA, IPAaBWIbHAs NpHU3Ma M MPAaBWIbHAS NUPAMHUAA,
NpaBWIbHAS TPEYTOJIbHAS MUPAMUA U MPAaBUIBHBINA TeTpasap, KyO. IlpeacraBienue
O TMPaBWIbHBIX MHOTOTPaHHUKAX: OKTa’Ap, AOJAEKAdAp U uKocadapyrue CedyeHus

IMPU3MBbI 1 TUPAMUBI

CuMmMeTpuss B IPOCTPAHCTBE: CHUMMETPHUSI OTHOCUTEJIBHO TOYKH, IPSIMOM,
IUIOCKOCTH. DJIEMEHTBI CHMMETPUH B MMUPAMUJIAX, NapaJUICICIUIIEIaX, TPABUIBHBIX

MHOTI'OIrpaHHHUKax

Brruucnenue 31eMEHTOB MHOTOTPAaHHHMKOB: pEOpa, nmaroHanu, yriuel. [lmomansb
OOKOBOW IOBEPXHOCTH W IOJHOH IIOBEPXHOCTH MHPSAMOW MpPU3MBI, IUIOLIA/b
OCHOBaHHMH, TeopeMa 0 OOKOBOH MOBEPXHOCTHU MPsIMOH mpu3Mbl. [Tnomans 6okoBoi
HOBEPXHOCTH M TIOBEPXHOCTH IPABUIBHOM MUPaMUABI, TEOpeMa O IUIOLaIu

yceuéHHoi nupamuabl. [lonstue 06 06béme. OObEM NUpPaMUIbl, TPU3MBI

[TomoOHBIe Tena B mpocTpancTBe. COOTHOIICHUS MEXK/TY ILIONIAIIMU TIOBEPXHOCTEH,

00BpEMaMU ITOTOOHBIX TENI

11 KVIACC

Kon
6

6.1

IIpoBepsieMblii 3JIeMEHT CO/lepPKAHUS

I'eomerpus

[unuaapudeckasi MOBEPXHOCTh, 00pa3yIolie MUIUHAPUIECKON MOBEPXHOCTH, OCh
HHHHHI{pH‘IGCKOﬁ HOBerHOCTI/I. HI/IJ'II/IH}IPZ OCHOBAHUI U 6OKOBa$I HOBerHOCTI),

oOpa3ymolas 1 0ch, TUIOMIA/lb OOKOBOH U MOJHON MOBEPXHOCTH

6.2

6.3

Konunyeckast noBepXHOCTh, 00pa3yrolre KOHHYECKOM MOBEPXHOCTH, OCh U BEpILINHA
KOHMYECKOW ToBepXxHOCTU. KOHyC: OCHOBaHME W BepIIMHA, O0Opa3yromas u OcCh,
Ionaab OOKOBOM M TIOTHOW TMOBEPXHOCTH. YCEUYEHHBINH KOHYC: oOpasyromiue u

BbICOTA, OCHOBAaHUA 1 OoxoBas TIOBCPXHOCTDH

Ccdepa u map: ueHTp, paauyc, IMaMerp, IIoaab MOBEPXHOCTH cdepbl. B3aumuoe

pacnosoxeHue cepbl U IMIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIONaab

cdepbl

6.4

N3006paxenue Ten BpalleHUs Ha MIIOCKOCTH. Pa3BépTka HUIMHApPa U KOHYca

6.5

KomOunanmu Ten BpamieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTPAaHHUK, OMHCAHHBIA

okoJio chepsl, chepa, BiMcaHHAs B MHOTOTPAHHUK, WM TEJIO0 BpallleHus

6.6

[Tonsitue 060 oO0BEMe. OCHOBHBIE CBOWCTBA 00BEMOB Ten. Teopema 00 oOBEME
MPSMOYTOJIBHOTO TMMapajienenunena u cuenctsus u3 He€. OO0bEM UMIMHIpA,

KoHyca. O0BbEM 1mapa u miomanb chepsl




[Tomobuple Tema B mpocTpaHcTBe. COOTHOMICHHS  MEXIy  IUIOMIAJISIMU

o MMOBEPXHOCTEH, 00hEMaMHK MOAOOHBIX TET
6.8 Ceuenuss nwiuHapa (MapauiebHO W TMEPHEHIUKYISIPHO OCH), CEYEHHUs KOHyca
' (mapanenbHOE OCHOBAHUIO U MPOXO/SIIEE YEPE3 BEPILINHY), CEUECHUS 11apa
Bekrop Ha miockoctu u B mpoctpaHcTBe. CIIOXKEHHWE M BBIYMTAHUE BEKTOPOB.
6.9 YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxeHue BekTopa 1o TpéM HEKOMIUIaHAPHBIM
' BekTopaM. [lpaBuno mnapamnenenunena. PemeHune 3amad, CBA3AaHHBIX €
IIPUMEHEHUEM IIPAaBUII ACUCTBUM C BEKTOPaMU
[IpssMoyronbHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTtsl BekTOpa.
6.10 [Ipocreiimue 3amauM B KOOpJAMHATaxX. YTos Mexay Bekropamu. CkanspHoe

IMPOU3BCACHUC BCKTOPOB. Brruncienue YIJIOB MCXKAY HNPAMBIMU M IINIOCKOCTAMM.

KOOp,I[I/IHaTHO'BCKTOpHHﬁ MCTO/J IIPpU pCIICHUU I'COMCTPHYCCKUX 3a1a4



ITPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHHUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

Kon IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHMUS
NMPOBEPAEMOro OCHOBHO# 00pa30BaTe/IbHOI NMPOrpaMMbl CpeHero 001ero
TpeOoOBaHMS o0pa3oBaHus

Brnanenue meronamu 0Ka3aTesNbCTB, JITOPUTMaMM pELICHUS 3a]ad;
yMmeHue (GopMyrupoBaTh W ONEPUPOBATH MOHSATHSIMH: OIPEIEICHUE,
aKCUOMa, Teopema, CJIEACTBUE, CBOICTBO, NPU3HAK, J0Ka3aTesIbCTBO,
paBHOCHIIbHBIC ()OPMYITHPOBKH; IPUMEHSTH UX; YMEHHE (hOPMYITHPOBATH
0o0paTHOE U MPOTUBOIOJIOKHOE YTBEp)KJIEHHE, NMPUBOJUTH NPUMEPHI U
KOHTPIPUMEPHI, HCIIOJIB30BaTh METOA MaTeMaTHUeCKOW WHIYKINH;
IIPOBOAMTH  JIOKA3aTEIbHBIE pPACCY)KIEHUS TIpPU pPELICHUH 3ajady,
1 OLIEHUBATh  JIOTMYECKYI0  IPAaBWIBHOCTb  PACCYXJIEHUH;  yMeHue
ONEpUPOBATh MOHATUSMU: MHOXECTBO, IOJAMHOYKECTBO, OINEpally Haj
MHOJKECTBAMH; YMEHHME HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmnapar /Ui ONUCaHUs pealbHbIX MPOIECCOB U SBJICHUHN U IPU PEIICHUN
3ajja4, B TOM 4HCJIE€ W3 JPYrUX Y4YeOHBIX TNPEAMETOB; YMEHHE
ONepUpOBaTh MOHATUAMM: Tpad, CBSI3HBIN rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTb W ONKMCHIBaTh TIpadbl pazIMUHBIMU

crocob6aMu; UCIOJIb30BaTh Ipadbl MpU PELICHUH 3a/1a4

YMeHne omnepupoBaTh MOHATHAMHU: HATYPaJbHOE YHCIIO, IIETI0€ YHCIIO,
CTETIEeHb C IIeNIbIM T0Ka3aTesleM, KOPeHb HaTypaJlIbHOM CTENeHH, CTeNEeHb
C palnMOHAJIBHBIM  TIOKa3aTeleM, CTEeNeHb C  JICHCTBUTEIHLHBIM
nokaszarejeM, JorapupM UYMCIa, CHHYC, KOCHMHYC M  TaHTEHC
IPOU3BOJIFHOTO YHCJIA, OCTaTOK IO MOXYJIO, PAalMOHAIBHOE YHCIIO,
UppallMOHAIbHOE  YMCJIO,  MHOXKECTBAa  HATypaJlbHBIX,  LIEJbIX,
palMOHANBHBIX, JCWCTBUTENBHBIX YHCEN; yMEHHE HCIOJIb30BaTh
NPU3HAKU JIeTMMOCTH, HAUMEHBIIMKA OOIIUil AenuTenh M HauMEHBbIIee
o0rmiee KpaTHOE, aNrOpUT™M EBKIIHMIA TIPH PEIIEHUH 3a]1a9; 3HAKOMCTBO C
pasNUYHBIMM ~ TO3UIMOHHBIMH ~ CHUCTEMaMH  CUHUCIEHHs; yMEHHE
BBITIOJIHATH BBIYHMCICHUE 3HAYCHUI M MpeoOpa3oBaHMs BBIPAKCHHUH CO
CTENeHsMH M Jiorapudmamu, npeodpa3oBaHus ApOoOHO-pallMOHATIBHBIX

BBIpa)KeHHﬁ; YMCHHUE OICPUPOBATh IMOHATHUAMMH: ITOCICAOBATCIBHOCTD,

apudmeTHuecKas nporpeccus, reOMEeTpUYECcKast nporpeccus,




OeckoHeyHO yObIBaloOIlasi TEeOMETpPHUYECKass Mporpeccusi; yMEHue
3aJjaBaTh MOCJIEI0BATEIbHOCTH, B TOM YHUCIIE C IOMOIIBIO PEKYPPEHTHBIX
dopMyrn; yMEHHE ONepUpOBaTh MOHATUAMHU: KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YMCIIa, MOYJIb U apIyMEHT KOMILIEKCHOTO
yuciaa, ¢GopMa 3amucHM  KOMIUIEKCHBIX 4Mcesl  (TeoMeTpudeckas,
TPUIrOHOMETpHUUYECKass U  anreOpauyeckas)); yMeTb IPOU3BOJIUTH
apu(MeTHUECKue NEHCTBUS C KOMIUIEKCHBIMH YHWCIIAaMH; TPHBOIHUTH
OPUMEpPbl  UCMOJNb30BAHUS  KOMIUIEKCHBIX  4YMCEN;  OIEPUpPOBATh
HNOHATUSIMM:  MaTpuma 2x2  u  3x3, onpenenurenb  MaTpULBL,

FCOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPECACIINTCIIA

YMeHue onepupoBarh IMOHATHSAMH: palMOHAIbHBIE, UPPALMOHAIBHBIC,
[IOKa3aTelbHbIE, CTENEHHbIE, JorapupMUUecKue, TPUTOHOMETPUUECKUE
YPaBHEHHsS U HEPAaBEHCTBA, MX CUCTEMBI; YMEHHE OIEpUPOBATH
MOHATUSAMH: TOXIIECTBO, TOXIECTBEHHOE MpeoOpa3oBaHKE, ypaBHEHHE,
HEPAaBEHCTBO, CHCTEMa YPaBHEHUH M HEPABEHCTB, PABHOCUIBHOCTH
YpPAaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE pEIIaTh YpPaBHEHWS,
HEPABEHCTBA M CHUCTEMBI C IIOMOILIBIO PA3JIMYHBIX INPUEMOB; pEIIATh
YpAaBHEHUsI, HEPAaBEHCTBA M CHCTEMBl C NApaMETPOM; IPUMEHATH
YPaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI JUIsl PELICHHs] MaTeMaTUYECKUX

3a]a4 U 3a]]a4 U3 pa3IuvHbIX 00JacTel HayKu U peaIbHOM JKU3HU

YMenue onepupoBaTb MNOHATUSIMM: (YHKIUSA, YETHOCTh (YHKIIHH,
HNEPUOJIMYHOCTh (DYHKIIMHM, OrpaHMYEHHOCTb (PYHKIMH, MOHOTOHHOCTbH
GyHKIMH, SKCTpeMyM (QYHKIIMH, HauOOJIbllIee M HaMEHbIlIee 3HAYCHUS
(GYHKLIMU Ha IPOMEKYTKE, HENpepbIBHAs (PYHKIMS, aCUMITOTHI I'paduka
GbyHKIMM, TepBasi U BTOpas MPOU3BOJHASA (DYHKLMHU, TEOMETPUUECKUN U
buznyecKkuit CMBICI TPOM3BOAHOM, MEpBOOOpa3zHas, OIpeneaEHHbIN
MHTErpajl, YMEHHE HaXOOUTh aCUMNTOTHI Tpaduka (QyHKIMH;, yMeHuUe
BBIUHCIISATh IPOU3BOJHBIE CYMMBI, IPOU3BENEHHUS, YAacTHOIO U
KOMITO3UIIUN (YHKLINH, HAXOJUTh YpaBHEHHE KacaTeJbHOM K Tpaduky
(GyHKIMHM; yMEHHE HaxOIUTh IMPOU3BOJHBIE 3JIEMEHTApPHBIX (YHKIIUI;
YMEHHE UCMOIb30BaTh MPOU3BOJIHYIO JUIs HCCIeNOBaHUA (DYHKIH,
HaXOJUTh HauOOJIbIIME M HAUMEHbIIWE 3HaueHUs (QyHKUUN; CTPOUTH
rpaduKd MHOTOUWICHOB C HCIOJb30BAHHMEM armapaTa MaTeMaTHYECKOTO
aHaiu3a; NPUMEHATh MPOU3BOAHYIO JUISI HAXOXKICHHUS HaWIydIlero
pellieHuss B NPUKIAJHBIX, B TOM YHUCIIE COLMAIBbHO-3KOHOMHYECKUX U

bU3MYEeCKUX 3a7a4ax; HaXOAUTh TUIOMIAAN U 00BEMBI (PUTY C TTOMOIIBIO




HUHTCrpaia;, NpuBOAUTL NPUMECPBI MATCMATHYCCKOIr0 MOACINPOBAHUA C

MOMOIIBI0 AU(depeHITnaTbHBIX YPaBHECHUI

VYMeHue onepupoBaTh MOHATUAMU: TIpaduk (yHKIMM, oOpaTHas
GyHKUIMSA, KOMIO3UIMS (QYHKIUH, TUHEWHas (yHKUIWs, KBaJpaTHYHAs
byHKIHS, panoHanbHas byHKIIHS, CTeIeHHas byHKIIHS,
TpUroHOMeTpuuyeckne  (QyHKIMH, OOpaTHbIE TPUTOHOMETPHUYECKHE
GyHKUMM, @OKa3aTelabHas M Jorapudmuyeckas (QYHKLUUU; yMEHUE
CTpOUTh TpadUKU H3YyYCHHBIX (YHKUIWN, BBIIOJIHATH IMPeoOpa3zoBaHUs
rpaguKoB (GYHKLUH, UCIIOJIB30BaTh TPaQUKH sl U3yUEHUs NIPOLIECCOB U
3aBUCUMOCTEH, TPU pEIIeHUH 3a7ad U3 APYruX YYeOHBIX MPEIMETOB H
3ajjay U3 peasbHON JKU3HU; BBIpaXaTb (OpMYIaMU 3aBUCUMOCTH MEXIY
BEIMYMHAMH; HCIIOJIB30BaTh CBOiCcTBa W rpadukm QyHKOMA Ui
pelleHys] ypaBHEeHUH, HEPaBeHCTB U 3a/1au ¢ IapaMeTpaMu; n300paxkaThb
Ha KOOpDAMHATHOM IIOCKOCTM MHOXECTBA PpELICHUN YpPaBHEHHH,

HCPABCHCTB U UX CUCTCM

VYMeHue pematbh TEKCTOBbIE 33JayM pa3HbIX TUIOB (B TOM YHCIE Ha
MPOLEHTHI, JOJIM U YacTH, Ha ABM)KEHUE, pabOTy, CTOUMOCTh TOBapoOB U
yCIIyT, HAaJIOTH, 3314 U3 00JacTH yIpaBJIeHUs JUUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTABJIATH BBIPAKEHUS, YpaBHEHMs, HEPaBEHCTBA U MX
CUCTEMBI II0 YCIOBHUIO 3aJa4d, HUCCIEHOBATh IOJYYECHHOE pELICHUE U
OLICHMBATh MPABJONOAOOHOCTh pPE3yJIbTAaTOB, YMEHHE MOJEIUPOBATh
pealbHBIE CUTYallUH Ha S3bIKE MATEMAaTHUKH; COCTABJIATH BBIPAYKEHHS,
YpPAaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMbl [0 YCIOBHIO 33Ja4H,
UCCJIEN0BATh IIOCTPOEHHBIE MOJCIHA C UCIOJIB30BAaHUEM armnapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN PEe3yabTaT

YMeHue onepupoBaTh MOHATUAMU: cpeliHee apudmMeTnueckoe, MeIuaHa,
HauOosblllee W  HaWMEHblllee 3HA4YeHMs, pa3Max, JucHepcus,
CTaHJApTHOE OTKJIOHEHHWE 4YHCIOBOrO Habopa; yMEHHE H3BIEKaTh,
MHTEPIPETUPOBaTh MH(MOPMALMIO, MPEACTABIEHHYIO B TalnHIax, Ha
quarpammax, rpadukax, OTpaskarollyr0 CBOWCTBA peallbHBIX MPOIIECCOB U
SBJIGHUH; MPEACTaBIATh HH()OPMALIMIO C TOMOUIBIO TAOJIUIl U AUArPaMM;
UCCIIE0BaTh CTaTUCTUYECKHE JaHHBbIE, B TOM YHUCJIE C IPUMEHEHHEM
rpaguueckux METOJOB U  DJIEKTPOHHBIX CPEACTB; rpaduuecku
UCCIIEIOBAaTh COBMECTHBIE HAOJIOAEHUS C TOMOIIBIO  JUarpaMm

paccerBaHMs U JTUHEUHOU pEerpeccuu

YMeHue onepupoBaTh MNOHATUSIMU: CIIYYaWHBIA OMNBIT M CIy4alHOE




COOBITHE, BEPOSITHOCTh CIIYYalHOTO COOBITHS; YMEHHE BBIYUCISATH
BEPOSITHOCTh C HCIIOJIb30BAaHUEM TIpapUUECKUX METOJIOB; IPUMEHSThH
(bOpMyIbI CIIOKEHUS W YMHOXXEHUS BEPOATHOCTEH, (PopMyry MOJHOM
BEpOSATHOCTH, hopmyny bepHyiian, kKoMOMHATOpHBIC (GaKThl U (POPMYIIBI;
OIICHUBATh BEPOSITHOCTH pEATbHBIX COOBITHUH; yMEHHE OIEepUPOBATH
NOHATUSIMH: CIIydaiiHas BEJIWYHMHA, paCIpEeICeHue BEPOSTHOCTEH,
MaTEeMAaTHYECKOE OXKUIAHWE, TUCIEPCUS WU CTaHIAPTHOE OTKIOHECHHE
CIIyuallHOW  BeJIWYWHBI, (QYHKIHUW paclpelesieHuss W IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTeLHOTO W HOPMAJIbHOIO PaCHpEeeIICHUN;
YMEHHE WCIIOJIb30BaTh CBOWMCTBA M3YYCHHBIX PACHPEICICHUH JUIs
pelIeHus 3aJav;, 3HAKOMCTBO C TIIOHSATHUSMHU: 3aKOH OOJBIIUX YHCE,
METO/IbI BBIOOPOYHBIX HCCIICAOBAHUI, YMEHUE MPHBOIAUTH MPUMEPHI
MIPOSIBIICHUST 3aKOHA OOJBIINX YHCET B MPHUPOJHBIX W OOIIECTBEHHBIX
SIBJICHHSIX; YMCHUE OTICPUPOBATH MOHATHIMH: COYETaHHE, IIEPECTAaHOBKA,
YUCJIO COYETAHWW, YMUCIO TMEepecTaHOBOK; OuHOM HproTOHA; yMmeHue
NPUMEHSITh KOMOMHATOPHBIE PAKThl M PACCYXKICHHUSI IS PEIICHHS 3a]1a4;
OIICHUBATH BEPOSTHOCTH peaTBbHBIX COOBITHIA; COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'Iy‘ICHHLIﬁ pe3yibTar

YMeHue onepupoBaTh IMOHATUSAMHU: TOYKa, MpsAMas, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, JIy4, BEJIWYMHA YIJIa, IUIOCKUHA  yro,
JBYIpaHHBIA yroji, TPEXTPaHHBIM yroj, CKpeIIMBAIOLINECs MpsIMbIe,
NapajuIeIbHOCTh U MEPNEeHIUKYISIPHOCTh MPSIMBIX M IIOCKOCTEH, Yroj
MEXY NPSMBIMHM, YTOJI MEXAY NPSAMON U IUIOCKOCTBIO, YTOJI MEXAY
IJIOCKOCTSIMHU, PACcCTOSIHUE OT TOYKHU JIO MJIOCKOCTH, PACCTOSIHUE MEXAY
IPSIMBIMU, PACCTOSTHUE MEXKY TUIOCKOCTSIMHM; YMEHHE HCIIOIb30BaTh IpU
pelleHnn 3aa4 U3ydeHHble (aKThl U TEOPEMbl IUNIAHUMETPUU; YMEHHE
OLICHMBATh pa3Mepbl OOBEKTOB  OKPYXKAIOWIETO MHpa;  CTPOUTH
MaTeMaTUYeCKUe MOJENH C TOMOIIBI0 T€OMETPUYECKUX MOHATHH u

BCJIMYHMH, PCIIATh CBA3AHHLIC C HUMU MPAKTUYCCKUC 3aa9U
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YMeHue onepupoBaTh NOHATUAMHU: IJIOWAAb QUIYpbl, 00bEM (UTYPBL,
MHOTOTPaHHMK, MPAaBUJIbHBI MHOTOTPaHHMK, CEYEHHME MHOIOIDAaHHUKA,
KyO, mnapajuienenunen, npu3Ma, HUpaMuja, (urypa U HOBEPXHOCTh
BpallleHHs, UWIMHApP, KOHYC, HIap, cdepa, Iiomanb cdepsl, MIOHIaIb
MOBEPXHOCTU NHMPaMMJIbl, MPU3MBI, KOHyCa, IWINHApA, 00BEM Kyoa,
IPSIMOYTOJIBHOTO NapajuleNIeNuIena, MUpaMHUAbl, MPU3MBbI, IMWINHIPA,

KOHYyca, I1apa, pa3BEPTKa MOBEPXHOCTU, CEUEHHUSI KOHYCa W IWIMHIPA,




NapajuleJbHblE OCH WM OCHOBAHMIO, CEYEHHME IIapa, IUIOCKOCTb,
Kacaromasicsi cdepbl, LUIUHAPA, KOHYCa, YMEHHE CTPOUTH CEYEHHUE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYpHl U MOBEPXHOCTU
BpalICHUs, UX CEUYECHHUS], B TOM YHUCJIE C IOMOILBIO AIEKTPOHHBIX CPEJICTB;
YMEHHUE MPUMEHSTh CBOMCTBA T€OMETPHUYECKUX (DUTYp, CAMOCTOSTEEHO
dbopMynupoBaTh ONpesesieHus U3yd4aeMbIX (DUTYp, BBIIBUTATH THUIIOTE3bI
O CBOHMCTBax W MpHU3HAKaX r€OMETPUYECKUX (PUTYp, 0OOCHOBBIBATH WU
OmpoBepraTh HX; YyMEHHE MPOBOAUTH Kiaccudukanuioo ¢Guryp Imo
Pa3NMYHBIM TPU3HAKAM, BBIIIOJIHATH HEOOXOIUMBIE JONOJHHUTEIbHbIC

IMOCTPOCHUA
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YMeHHe omnepupoBaTh MOHSTHUAMU: JIBIDKEHHE B  IPOCTPAHCTBE,
MapajuIeIbHBIA IEPEHOC, CUMMETPHUS Ha IUNIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHuE TMOA00US, TMOAOOHBIE (UIYpHI; YMEHHE
pacro3HaBaTh paBHBIC W TOJOOHBIC (PUTYpPHI, B TOM YHCIIE B MPHUPOJE,
UCKYCCTBE, apXUTEKTYype; HCIIOJIb30BaTh T€OMETPUYECKUE OTHOIICHUS
IpH PEIICHWH 3a7ad; HaXOJUTh T€OMETPUYCCKHE BEIUYHMHBI (IIMHA,
yroj, IUIOIIAAb, OOBEM) MPHU PEUICHUW 3aJa4 M3 JAPYIHX YUeOHBIX
MPEIMETOB M U3 PEATHHOMN JKH3HH; YMEHUE BBIYUCIATH TCOMETPHUECKUE
BEJIMYMHBI (IJIMHA, YTOJ, IUIOMIa[b, OOBEM, IUIOIMIAAh TOBEPXHOCTH),
UCTIONB3YS M3YYCHHBIE (DOPMYIBI M METONBI, B TOM YHCJC: TUIOMAIb
MOBEPXHOCTH MUPAMUBI, IPU3MBI, KOHYCA, IIWIMHAPA, TIOMAAb chepsl;
00BEM Ky0a, TPSIMOYTOJBHOTO MapaijiesienuIea, MUPaMUIbl, PU3MEI,
[WIMHApPA, KOHYyca, Iapa; yMEHHWE HaxXOAWTh OTHOIIEHHE O00BEMOB

10JI00HBIX QUryp

YMmenune ONCpUPOBATH NOHATUAMU: MIPAMOYT'OJIbHAA CUCTEMAa KOOPJAWHAT,
BCKTOpP, KOOpAWHATBI TOYKH, KOOPAWHATBI BEKTOpPA, CyMMa BCEKTOPOB,
MPOU3BCACHUC BCKTOpPAa Ha YHCJIO, PA3JIOKCHHUEC BCKTOpa IIO 63.31/Icy,
CKaJIIpHOC MPOMU3BCACHUC, BCKTOPHOC IMPOU3BECACHHUEC, YIOJd MCKIAY
BCKTOpaMH; YMCHHEC HCII0JIb30BATh BCKTOpHBIﬁ n KOOpI[PIHElTHBIfI METOJ
I pCHICHUA TCOMETPUYCCKHUX 3aaad MW 3aaa4 JAPYIrux y‘Ie6HLIX

npeamMcToOB

13

YMmeHue BbIOMpaTh MOIXOAIIMN METOX Ui pelleHHus 3a/lauu;
[IOHUMAHUE 3HAYUMOCTH MATEMaTUKH B U3YYCHUU IPUPOAHBIX H
OOIIIECTBEHHBIX MPOLECCOB M  SABJICHHH; YMEHHE pAacIO3HABATh
IIPOSIBIICHUE 3aKOHOB MAaTE€MAaTUKM B HCKYCCTBE, YMEHHE IPUBOIUTH

IpUMEPBl  MAaTEMaTUYECKUX OTKPBITUM POCCUHCKOM M MHUPOBOU




MaTeMaTH4YeCKOM HAayKHn




INEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
IHO MATEMATHUKE

IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS

Kon
1 Yucna u BIYUCIECHUSA
11 HarypanbHble u nensle uncna. Ilpu3Haku AeIMMOCTH LEbIX Yncel
12 Panyonanenple  yucna. OOBIKHOBEHHbIE U JE€CATUYHBIE JpOOH, IPOLIEHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HaTypalbHOU cremneHu. JleiicTBus ¢ apudmeTnyecKkuMu
' KOpPHSIMU HaTypaJlbHOW CTETIEHU
14 Crenens ¢ 1enpIM nokaszareneM. CTeneHb ¢ palMoHaIbHBIM MoKa3zarenaeM. CBoMCTBa
' CTETEeHU
. CuHyc, KOCHMHYC M TaHI€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTaHTEHC YMCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTnyHble U HATYpAIbHBIC JTOTapHUPMBI
HevictBurenbHpie  yucia. ApudMeTHYECKHE ONepaluu C JeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOarkEéHHbIe BEIYUCIICHUS, TIPaBUIa OKPYTJIEHUS, IPUKHUIKA U OLIEHKA
pe3yJibTaTa BEIYMCIECHUM
1.8 [IpeoOpa3oBanme BEIpAKESHUH
1.9 KommuiekcHsle uncna
2 VYpaBHEHUS U HEpPAaBEHCTBA
2.1 Llenbie 1 1poOHO-paAIIIOHANIbHBIE YPaBHEHUS
2.2 WppannonanbHble ypaBHEHUS
2.3 TpuronomeTpruyeckue ypaBHEHHUS
2.4 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPABHEHHS
2.5 [enbie u 1poOHO-palOHATbHBIE HEPABEHCTBA
2.6 HppanmonansHble HepaBeHCTBa
2.7 [TokazarenbHble U TOTapuPMUUECKHE HEPABEHCTBA
2.8 TpuronomeTrpuyeckrue HepaBeHCTBA
2.9 CucTemMbl 1 COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB
2.10 YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpaMu
2.11 Martpuia cucTemMsl JIMHEWHBIX ypaBHEHUN. OnpeaennuTesb MaTPUILIbI




DOyHKINUK U TpaPUKH

OyHKIUs, cnocoObl 3amanus (QyHkiuu. ['paduk (yakmuu. B3zaunmao oOpaTHBIC

3 ¢ynkunu. YétHeie 1 HeuéTHbIe pyHKuuU. [lepuogumueckue GpyHKIIH
OO6nactp ompeneneHuss W MHOXKECTBO 3HaueHW QyHkimuu. Hymnm ¢yskoum.
3.2 [TpomexxyTkn  3HaKOMocTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKLUH.
' MakcumymMbl ¥ MHHUMYMBI (GyHKuud. Hambonbliee W HauMeHbIlee 3HAYECHUE
(GYHKLNU HAa IPOMEKYTKE
33 CrenenHas (yHKUMS C HaTypaJbHbIM M IeJdbIM Iokas3areneM. E€ cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U TpaduKu
36 Touku paspeiBa. AcumntoTsl TpadukoB ¢yHkiuil. CsoiicTBa  (yHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 TlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATEILHOCTEN
3.8 Apudmerndeckast 1 reomeTpudeckas nporpeccuu. @opmysa CI0KHBIX IPOIIEHTOB
4 Havana maTemaTnueckoro anaamsa
4.1 [TpousBonnas Gpynkiun. [Tpon3BoHbIE SIEeMEHTAPHBIX (HYHKINH
[IpumeHeHHe TNPOU3BOAHON K HMCCIEIOBAHUIO (QYHKUMH Ha MOHOTOHHOCTh U
4.2 skcTpeMyMbl. Haxoxienne HanOOJIbIIEro U HaUMEHbILEro 3HaYeHUs] (PYHKIMM Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoecTBa U JIOTHKA
5.1 MHoecTBO, onepanuu HajJ MHOKecTBaMu. J[narpaMMel Disiepa — Benna
5.2 Jloruka
6 BeposITHOCTh ¥ cTaTUCTHKA
6.1 OmnwucarenpHast CTaTUCTHKA
6.2 BepositHOCTB
6.3 KomOunaTopuka
7 I'eomerpus
7.1 Durypsl Ha IIIOCKOCTH
7.2 [IpsiMble ¥ TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena 1 MOBEPXHOCTH BpPALLECHUS




7.5

Koopaunatsl u BEKTOPBI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

* MaTtemaTnka: anrebpa ¥ Hayajia MaTeMaTHYECKOTO aHalIn3a, TEOMETPHUS.
['eometpus. 10-11 knacc. Atanacss JI.C., byty3oB B.®., Kagomues C.b. u np.

AxnnonepHoe obmectBo «M3narensctBo «IIpocBemieHne»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

1. 'eomerpus. Aunaktuyeckue matepuansl. 10 knacc / b.I'. 3uB- 10-e uzn. .- M.:
[Ipocsemenne,2009.

2. I'eometpus. Qunaktuueckue marepuansl. 11 knace / b.I'.3uB- 14-¢ uzn. .- M.:
[Ipocsemenne,2016.

3. 3apaum o reometpuu: [locodbue nus yuanuxes 7-11 knaccos
oO1ieo6pazoBarenbHbix yupexaenuii /b.I'. 3us, B.M. Meiinep, A.I'. baxanckuii—
5— e m3a. — M.:IIpocsemenue, 2003.

4. N3yuyenue reomerpuu B 10—11 knaccax (MeToandeckue peKoOMEHAauu K
YUEOHUKY) :

C. M. CaaksH, B. ®@. byry3oB. — M. : IIpocBemenune, 2015. — 240 c.

5. 'eometpus. 10 kimacc. PaGouast TeTpaab: mocoOue st yqarmxcst
o01reo0pa3zoBaTenbHbIX Opranu3anuii (0a30Bbi U NPOUITBHBIN YPOBHU) /
I'nazkos 10.A., FOquna N.U., byty3os B.®.; 3aB. pegakiueii T.A. bypmuctposa.-

7-e u3a.- M.: IIpocBenienue, 2013.



6. l'eometpus. 11 kmacc. Pabouast TeTpaab: mocobue sl yqainuxcs
00111e00pa30BaTeNIbHBIX OpraHnu3auii (0a30BbIM U NPOPHIHLHBIN YPOBHHU) /
['mazkoB FO.A., Oguna N.U., byry3oB B.®.; 3aB. pegakuueit T.A. bBypmucrtpona.-

8-e¢ u31.- M.: Ilpoceemenue, 2013
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«BepoSITHOCTH M CTATHUCTHKA.
ba3oBblil ypoOBeHb)

s ooydaromuxcs 10-11 kmaccos



INOACHUTEJIBHASA 3AIIMCKA

PabGouass mporpamma yueOHOro Kypca «BeposTHOCTh W CTaTHUCTHKa»
0a3oBoro ypoBHs i oOydaromuxcs 10 —11 kmaccoB pa3paboTaHa Ha OCHOBE
®denepalbHOTO  rOCYAApCTBEHHOTO  00pa30BaTEIbHOIO CTAaHAAPTa CPEAHETO
obmero oOpa3oBaHMs, C Y4YETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
OPEIBIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUHCKOTO
oOpa3zoBanus. Peanuszanus nporpamMmbl oOecriedMBaeT OBJIAJECHUE KITFOUEBBIMU
KOMIIETEHIIUSIMH, COCTABJIIOIIMMU OCHOBY JJISi CAMOPAa3BUTHsI M HENPEPHIBHOTO
o0pa30BaHUsl, LEJTOCTHOCTh OOIIEKYIbTYPHOIO, JUMYHOCTHOTO U MO3HABATEIBHOTO
Pa3BUTHS JINYHOCTH O0YUYaIOIIHUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

VYuebHubiil kKypc «BeposiTHOCT M cTaTUCTUKa» 0a30BOTO YPOBHSI SIBISIETCS
IPOAOKEHUEM U Pa3BUTHEM OAHOMMEHHOTO y4eOHOro kKypca 0a30BOro ypoBHS
ocHOBHOM mikoJsbl. Kypc mpennazHaueH mis (GOpMUPOBaHUSA y OOydYaroIIUXCs
CTaTUCTUYECKOM KYyJbTYpbl W IIOHUMAaHMUS POJIU TEOPUM BEPOSTHOCTEH Kak
MaTEMaTUYECKOr0 MHCTPYMEHTA JJIsl U3YyUYEHHUs CIIy4allHbIX COOBITHI, BEIUYUH U
npoueccoB. Ilpu m3yyeHum Kypca oOoramaroTcsi MPEACTaBICHUS YYalluxXcs O
METOJaxX UCCIENOBAaHNs U3MEHYMBOIO MUPA, Pa3BUBACTCS IIOHUMAHNE 3HAYUMOCTHU
U OOUIHOCTM MaTeMaTHMYECKHUX METOIOB IO3HAHMUS KaK HEOThEeMJIEMOW dYacTu
COBPEMEHHOT'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

ConepkaHue Kypca HAIpaBJiI€HO Ha 3aKPEIJIEHUE 3HAHWMW, MOJYyYECHHBIX MPU
M3YYEHHHU Kypca OCHOBHOW IIKOJBI M HA PAa3BUTHE IMPEACTABICHUN O CIy4alHBIX
BEJIMYMHAX W B3aUMOCBA3AX MEXIAY HHUMHU HAa BAKHBIX IIPUMEpPAX, CHOKETHI
KOTOPBIX MTOYEPIHYTHI U3 OKPYKAOLIETO MUPA.

B cooTBeTcTBMM ¢ yKa3aHHBIMH LENSIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpPEIHEH IIKOJbl HAa 0a30BOM YpPOBHE BbIJIEIEHBI
CIIEyIOIllMEe OCHOBHBIE cojepxkaTenbHble JHUHUU: «CiydyailHble COOBITUA |
BEPOATHOCTHY, «CiTydaliHble BETMYUHBI U 3aKOH OOJIBIINX YHCEID.

BaxHyro d4acth Kypca 3aHMMAaeT M3y4eHHE TIE€OMETPUYECKOr0 U
OMHOMMAJILHOTO paclpe/iesieHnii U 3HAKOMCTBO C MX HEIMPEPHIBHBIMU AHAJIOTAMHU
— IOKa3aTeJbHBIM U HOPMAJIBHBIM PACTIPEICIICHUSIMU.

Conmepxxanne nuHuM «CrydyaiiHple COOBITHUS M BEPOSITHOCTH»  CIYXKUT
OCHOBOW 151 (DOPMHUPOBAHMSI TIPENICTABICHUN O PaCHpeNeNICHUU BEPOSTHOCTEH
MEXIy 3HAYCHUSIMU CIIyYalHBIX BEJIMYMH, a TAKXKE 3Ta JIMHHUS HEOOXOJMMa Kak
0aza sl W3ydyeHMs] 3aKOHa OoJbIIMX uucesl — (YyHAAMEHTAIBHOIO 3aKOHa,
NEHCTBYIOIIETO0 B TMpPHUpPOAE M OOIIECTBE M HUMEIOUIET0 MaTeMaTHYECKYIO



dopmanuzaruio. CaMm 3aK0H OOJBIIMX YHCEN MPEAIaracTcsi B 03HAKOMUTEIHHOM
dbopMe ¢ MUHUMAaNTBHBIM UCIIOJIb30BAHUEM MAaTEMaTHUECKOTro (hopMaIn3Ma.

Tembl, CBs3aHHBIE C  HENPEPHIBHBIMU  CIyYalHBIMH  BEJIMYHMHAMU,
aKIEHTUPYIOT BHUMaHHWE ITKOJIBHUKOB Ha OMHCAHUW M HM3YyYCHUH CIydalHBIX
SIBIICHUH C MOMOIIBI0 HEMPEPBIBHBIX (QYHKIHA. OCHOBHOEC BHUMAaHUE YCISICTCS
NOKa3aTeIbHOMY M HOPMAQJIBHOMY PACIpeNeICHUsIM, MPH ITOM MPEIIOoIaracTcs
O3HAKOMUTEIIFHOE W3yUeHHe Mmarepuana 0e3 [0Ka3aTeNbCTB MPUMEHSIEMbIX
(haxToB.

MECTO KYPCA B YYEBHOM IIVTIAHE

Ha wusyuenue kypca «BeposATHOCTh W CTaTUCTHKa» Ha 0a30BOM YypOBHE
OTBOAUTCS 1 yac B HENENI0 B TEUEHUE KaxXJoro roja oOydeHus, Bcero 68
y4eOHBIX YaCOB.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KITACC

[IpeacraBienre MaHHBIX C TOMOIIbIO Tabmun u guarpamm. Cpennee
apupMeTHyecKoe, MeauaHa, HauOoJiblllee W HaWMEHbIIee 3HAYCHHUSA, pa3Max,
JUCIIEPCHS M CTAHIAPTHOE OTKIIOHEHUE YHCIIOBBIX HAOOPOB.

CrnyualiHble SKCTIEpUMEHTHI (OTBITHI) U CIy4YailHble COOBITHSI. DJIEMEHTApHBIC
coObITUs (MCX0bl). BeposTHOCTH clydailHOTO coObITHSA. Bau3ocTh 4acTOTH U
BEpOSITHOCTH ~ coObITMil.  CilydailHble  ONBITBI € PaBHOBO3MOKHBIMHU
DJIIEMEHTApHBIMU  COOBITUSIMU.  BeposTHOCTH  COOBITUH B OmbBITaX  C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITUSMH.

Omnepanuu HajJ COOBITUSAMU: IIEpeEceUEHUE, 00bEINHEHUE, IPOTUBOIIOIO0KHbBIE
coObITus. JIuarpammsl Ditnepa. opmyiia CI0KEHUS BEPOSITHOCTEH.

VYcnoBHass BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEN. [lepeBO CiydallHOTrO
skcniepuMenTa. dopmyna nonHoi BeposTHOCTU. HezaBucruMble cOOBITHS.

KoMOunatopHoe npaBuino ymHoxxkeHus. IlepecranoBku u gakropuai. Yucio
coueranuit. Tpeyronpuuk [lackans. ®opmyna 6uHoma HeroToHa.

bunapHbIil ciydaifHbIi OMBIT (MCTIBITAHUE), YCIIeX U Heyaada. HezaBucumsie
ucnbiTanusi. Cepusi HE3aBUCHMMBIX HCHBITAHUKA 10 mnepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCTIIBITAHUN bepHyIu.

CnyuvaitHas  BennunHa. Pacnpenenenne  BeposATtHocte.  [{marpamma
pacnpenenenus. Ilpumepsl pacnpeneneHuil, B TOM YHUCIE, F€OMETPUYECKOE U
OMHOMHMAIILHOE.

11 KIIACC

UucnoBble  XapaKTEPUCTUKU  CIIYYaWHBIX  BEJIMYMH: MaTEMAaTUYECKOE
OKUJIAaHWE, JHCIIEpCUs M CTaHJAapTHOE OTKJIOHEHHuE. I[Ipumepsl mnpuUMeHEeHUs
MaTEMaTHYECKOTO OXKHMIAHWSA, B TOM YHCJC B 3aJadaxX M3 MOBCECIHEBHOM KH3HM.
Marematnyeckoe OxugaHue OWHAPHOW CIy4alHOUW BeNMWYWHBI. MaTemaTtndeckoe
OXXMJAHUE CYMMBI CIy4alHBIX BEJIMYMH. MareMaTudyeckoe OXHAaHUE U
JIMCTIEPCUSI TEOMETPUUECKOTO U OMHOMHUATILHOTO pacipe/ieeHUN.

3aKkoH OOJBIIUX YHCET M €ro pojib B HayKe, MPUPOJE U OOIIEeCTBE.
Br100opouHbIit METO/] MCCIIEAOBAHUM.

[Ipumepsl HENPEpBIBHBIX CIOy4YanHbIX BenuuuH. [loHSATHE O IIOTHOCTH
pacripenesneHus. 3ajiaud, NpUBOASIINE K HOpMaJbHOMY pactpeneneHuto. [louarue
0 HOPMaJILHOM pacipeeICHUH.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MaremaTnka» XapakTepU3yrHTCs:

I'paxxnanckoe BocniuTaHue:

c(hOpPMHUPOBAHHOCTHIO TPAXKAAHCKON MO3UIIMK 00YYaIOIIErocsi Kak aKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aUMOJCUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMHU B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UJICHTUYHOCTH, YBAXKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OYyAYIIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCHPUUMUYHUBOCTBIO K MATEMATUUYECKUM aCIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro U 6€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOT'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAaHHE, COATTAHCUPOBAHHBIM PEXUM 3aHATUU U

OTHbIXa, peryJspHas busnueckas AKTUBHOCTb); bu3nyecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOHS, MHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  JMEATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHHEM COBEpILIaTh OCO3HAHHBIM BBHIOOP
Oynymedr mnpodeccnrt W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caM0o00pa30BaHUI0 Ha TPOTSHKCHHH BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHYCCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpedbl, OCO3HaHWEM TJOOAIBHOTO XapakTepa 9SKOJOTHYECKUX MpodIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH OKpY)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOJKHBIX MTOCIICJICTBHH ISl OKPY>KAIOIIEH CPEeIbl.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTBIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHUECKOH HayKH Kak c(epbl UYeTOBEYECKOW JMeATEIBbHOCTH, JTalloB e&
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHS [MBHIN3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYSCKON KyJbTYypOW KaK CpEICTBOM IIO3HAHHS MHpA;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposanue 06a308biX KOSHUMUBHLIX NPOYeccos oobydarowuxcs (oceoenue
Memo008  NO3HAHUA ~ OKpYJCaArwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue aeficTBus:

e BBIABJIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC MTPH3HAKA MAaTEMaTHICCKUX
O00BEKTOB, TOHATHH, OTHONICHUH MEXAY TIOHATHAMH; (OPMYIUPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpOBaTH W MPEOOPa30OBHIBATH  CYKICHUS:
yTBEpIUTEIbHbIE W OTPHUIATENbHBIC, €AWHWYHBIC, YacTHbIE WU OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;



npemyiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCITOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSATENEHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUN (MPSMBIE W OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIBL;

e BBIOMpATH cHoco0 pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJBKO
BApUAHTOB peElIeHUs, BBIOUpaATh Hauboiee MNOAXOAANIMN ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

e HCIIOJBH30BAaTh BOMPOCHI KaK MCCJIENOBATEILCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIGHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYTUPOBATH OOOOIIECHUS U BBIBOJIBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 0000IIEHHIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIABJIATH JACPUIUTH HHPOPMAIINH, AHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]a4H;

e BBIOMpaTh UWH(POpPMAIMIO W3  HCTOYHWUKOB  PA3jMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TIPEJICTABIATE €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbOpMaIuu 1o CaMOCTOSTEIILHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  VHuusepcanvhvie KOMMYHUKAMUGHblE  Oelicmeus,  0Oecneuusaom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OOmenne:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0J1€ 00CYKIEHU 3a7]aBaTh BOIPOCHI 10 CYIIECTBY O0CYKIAEMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOH Gopme popMyaupoBaTh pa3HOINIACHS, CBOM BO3PAKECHHUS,
NPEACTABIATh  pPE3yJbTaTbl  pPELICHHS  3aJa4d,  SKCIEPUMEHTAa,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMATh W HWCHOJb30BaTh  MPEUMYIIECTBA  KOMaHJIHOW U
WHIUBUTYyaIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; IPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacrpeaensiTh BUABI padOT, JOTOBAPUBATHCA, 00CYKIATh MPOIIECC
U pe3yJbTat paboThl; 000011aTh MHEHUS HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHIA,
«MO3TOBBIE INITYPMbD» W WHBIC), BBINOJIHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHW KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmeusl, obecneuusarom

Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOE TUYHOCTIU.

Camoopranusanus:

COCTaBJISITh ILJIaH, aJITOPUTM PELICHUS 3a/1auH, BEIOUPATh CIIOCOO pElIeHUs C
y4€TOM HMMEIOIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
Y KOPPEKTUPOBATH BAPUAHTHI pELICHUHN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb:

BJIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcud Kak OCO3HAHMS
COBEPLIAEMBIX IEUCTBUU U MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTpOJII THpolecca u
pe3yJibTara peleHnsl MaTEMAaTHYECKOM 3a/1auu;

NPEABULIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh MNpPH PELICHUU
3a1a4d, BHOCHUTb KOPPEKTHMBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
OOCTOSATENBCTB, TAHHBIX, HAWJEHHBIX OLUINOOK, BBISIBJICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

Yurarh U CTPOUTH TAOIUIBI U JUATPAMMBI.

OnepupoBaTh  MOHATUSIMHU:  CpeAHEe  apupMETHYecKoe,  MeauaHa,
HauOoJIbIIIee, HAMMEHbBIIIEEe 3HAUCHHUE, pa3MaX MacCUBa YMCIIOBBIX JaHHBIX.

OnepupoBaTh MOHATUSAMU: CIyYallHBIM SKCIEPUMEHT (OMBIT) U CIIy4dailHOe
cOOBITHE, DJIEMEHTapHOE COOBbITHE (BJIEMEHTAPHBIA MCXOJ) CIYy4alHOTO OIbITA;
HAXOJIUTh BEPOSITHOCTH B ONBITAX C PABHOBO3MOXHBIMH CIIYYailHBIMH COOBITHSIMH,
HAaXOJIUTh W CPAaBHUBATh BEPOSITHOCTU COOBITUA B M3YyUYCHHBIX CIYYalHBIX
DKCIIEPUMEHTAX.

Haxonute u QopMynHpoBaTh COOBITHA: TMEPECEUEHUE U OO0BEIUHEHHE
JAHHBIX  COOBITHI, COOBITHE, MPOTHUBOIMOJIOKHOE JAHHOMY  COOBITHIO;
MOJI30BATHCSL AUarpaMmaMu Jusepa u GopMylioN CI0KEHHUS BEPOSTHOCTEH MpHU
pELIeHUH 3a4ad.

OnepupoBaTh MOHATUSMU: YCIOBHAsi BEPOSITHOCTb, HE3aBUCUMBIE COOBITHS;
HaXOJUTh BEPOATHOCTH C MOMOIIbIO MPAaBUIIAa YMHOXXEHHS, C MOMOIIbIO JepeBa
CJIy4ailHOTO OTbITA.

[TpumeHnsaTh KOMOMHATOPHOE TIPABWIIO YMHOKEHUS MPHU PEIICHUH 3a]1a4.

OnepupoBaTh MNOHSATUAMH: HCHBITAHUE, HE3ABUCHUMBIE HCIBITAHUS, CEpUs
UCIIBITAaHUM, ycHeX W HeyJaya; HaXOAUTh BEPOATHOCTH COOBITU B CEpPUH
HE3aBUCUMBIX UCHBITAHUMN JI0 IEPBOTO YCIIE€Xa; HAXOAUTh BEPOATHOCTU COOBITHI B
CEpUHU UCTIIbITAaHUN bepHyIu.

OnepupoBaTh  MOHATUSIMH:  CiIy4yalHass  BEJIIMYMHA,  paclpejesieHue
BEPOSITHOCTEN, TMarpaMMa pacipeiesieHusl.

11 KIIACC

CpaBHHMBaTh  BEPOATHOCTA  3HAYEHUW  CIIyYallHOM  BEJIMYMHBI IO
pacupenesIeHUIO WK C IIOMOIIBIO JUarpaMm.

OnepupoBatTh MOHITUEM MATEMATUYECKOTO OKHUJIAHUS; IPUBOIUTH IPUMEPHI,
KaK MPHUMEHSETCS MAaTEMAaTUYECKOE OXKHUAAHWUE CIIYYAaWHOW BEJIWYMHBI HAXOIWTh
MaTEMAaTUYECKOE OKUAAHUE [0 TAHHOMY PaCIIPEICIICHUIO.

HNmeth nipeAcTaBieHUe O 3aKOHE OOJIBIINUX YHCEIL.

HNmeTp npencTaBiieHue 0 HOPMAIIBHOM PaCIpPEICIICHUU.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Koan4yecTBo 4acoB DJIeKTPOHHbBIE
HauMeHnoBaHue pa3aesioB H TeEM udposnie
Ne ni/m pasi Kourposbnble IIpakTHyeckue (mupp )
NMPoOrpamMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
[IpencrasieHue TaHHBIX U ONKUCATEIBHAS 4 bubnuoreka [IOK
CTaTHUCTHKA https://m.edsoo.ru/e0b7b0f1
CiyyaliHBIE OIIBITBI M CITy4aliHBIC COOBITHS,
OHIZI”II“H c aBHOB03MO)KH}EI:MI/I 3 1 bubmmorexa [JOK
P https://m.edsoo.ru/e0b7b0f1
3JIEMEHTAPHBIMU UCXOaAMH
Onepanuu HaJ COOBITUSMHE, CIIOXKEHUE 3 bubnuoreka [IOK
BEPOSITHOCTEN https://m.edsoo.ru/e0b7b0f1
YcnoBHast BEPOSITHOCTE, AEPEBO
CITy4aitHOTO (I))HBITa ¢do 151[ ia MIOJTHOM 6 bubmorexa OK
i » DOPMY. . https://m.edsoo.ru/e0b7b0f1
BEPOATHOCTH U HE3aBUCUMOCTh COOBITHI
D1eMeHThl KOMOMHATOPUKHA 4 bubmmorexa [JOK
P https://m.edsoo.ru/e0b7b0f1
Cepuu nociaenoBaTeNbHBIX UCIBITAHUI 3 1 Brbmiorexa IJOK
p A https://m.edsoo.ru/e0b7b0f1
Cny4daiiHple BEIUYUHEI U PACIIPEIEIIEHNS 6 bubmmorexa [JOK
ya pactipei https://m.edsoo.ru/e0b7b0f1
. bubnuotexa [JOK
O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 5 2 https:/m.edsoo.ru/e0b7bOfL
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 2 2



https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM ugposbie
Ne i/ pad Konrpoubnbie IIpakTHyeckue (mudpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 MareMatrnueckoe 0KMIaHuEe CIy4YallHON 4 bubnmoreka [JOK
BEJIMYHHBI https://m.edsoo.ru/5fbc5dcl
Jucnepcus U CTaHIapTHOE OTKJIIOHEHUE bubnnoreka [JOK
2 M 4 1
CIIy4alHOM BEJIMYHUHBI https://m.edsoo.ru/5fbc5dcl
bubmuorexa [JOK
3 3axon bompumx wucen 3 ! https://m.edsoo.ru/5fbc5dcl
4 HenpepriBHbIE CilydaiiHble BETUYMHBI 9 bubnuoreka [IOK
(pactipenenenusi) https://m.edsoo.ru/5fbc5dcl
bubmuorexa [JOK
> Hopmasbroe pacnipeeseris 2 ! https://m.edsoo.ru/5fbc5dcl
6 [ToBTOpenue, 0600IIEHNE U 19 5 bu6mmoreka [JOK
CHCTEMAaTH3aINsI 3HAaHUH https://m.edsoo.ru/5fbc5dcl
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3



https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne ara undpoBbie
Tema ypoka Kourpoubnbie IIpakTHyeckue a p
n/n Bcero u3ydyeHusi o0pa3zoBaTesbHbIE
padoThI padoThI
pecypchl
1 [Ipencrasnenue NaHHBIX C 1 bubnuoreka [JOK
MTOMOIIBIO TAOJIHII ¥ TUarpaMm https://m.edsoo.ru/25c6d12b
Cpennee apudmeruueckoe,
MearaHa, HauoosbIlee U
2 HaWMEHbIIIEE 3HAYCHHS, pa3Max 1 bubsmorexa [JOK
b : https://m.eds00.ru/dd00738d
JUCTepcusi, CTAaHJapTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
Cpennee apudmernueckoe,
MearaHa, HauOoJIbIee U
3 HaWMEHBIIICE 3HAUCHUS, pa3Max 1 bubsmorexa [IOK
P ’ https://m.eds00.ru/98645f6¢
JUCTIEPCHS], CTAaHIAPTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
Cpennee apudmeruueckoe,
MeauaHa, HanOoJIpIIee U
4 HAaMMEHBIIIEE 3HAYCHHUS, pa3Max 1 bubmorexa [JOK
b ’ https://m.eds00.ru/7c9033a8
JUCTIEPCHS], CTAaHIAPTHOE
OTKJIOHEHHE YMCIIOBBIX HAOOPOB
CrnyuaitHble SKCIIEPUMEHTHI
5 (OH};ITLI) U CIl aﬁﬁme COOBITHS 1 bubmorexa [JOK
Y1 ) https://m.edsoo.ru/347c1b78
DneMeHTapHbIe COOBITUS (MCXOIBI)
BeposiTHOCTB CitydaitHOTO COOBITHSI.
P Tl . bubmuoteka [IOK
6 BeposiTHOCTH COOBITHIT B OTIBITaX C 1

PaBHOBO3MOKHBIMHU

https://m.edso0.ru/64d75244



https://m.edsoo.ru/25c6d12b
https://m.edsoo.ru/dd00738d
https://m.edsoo.ru/98645f6c
https://m.edsoo.ru/7c9033a8
https://m.edsoo.ru/347c1b78
https://m.edsoo.ru/64d75244

AJIEMEHTAPHBIMU COOBITUSMU

BeposiTHOCTB CitydaitHOTO COOBITHSI.

bubnunoreka LIOK

! [IpakTrueckas pabota https://m.edsoo.ru/5e8fa94a
Onepanuu Haa COOBITHSIMHU:

8 nepeceueHmne, 00beTMHEHNE Bu6muotexa [JOK
COOBITHIA, TPOTUBOTIOJIOKHBIC https://m.edso0.ru/221c622b
coObITus. Jlmarpammel Dinepa
Onepanuu Haa COOBITHSAMHU:
nepecevyeHue, 00beTMHEHHE bu6nmorexa LIOK

9 . .

COOBITHIA, TPOTHUBOTIOJIOKHBIC https://m.edsoo.ru/cc10cle2
coObITHs. [lnarpammsl Ditnepa

10 dopmyra CIIoKEeHUS BEPOSITHOCTEH bubnnorexa [JOK

pMYy P https://m.edso00.ru/3057365d
VYcnoBHas BEPOSTHOCTD.
11 YMHOXEHUE ie osiTHOCTEH. [lepeBo Bubmiorexa OK
. P s https://m.eds00.ru/9a408d25
CIIy9aifHOTO DKCIIEPUMEHTA
YcnoBHas BEpOATHOCTb.
12 YMHOXEHUE ie osiTHOCTEH. [lepeBo bubmmorera LIOK
N b e https://m.edsoo.ru/b1e76d3a
CIIy4aifHOTO DKCIIEPUMEHTA
VYcioBHas BEpOSATHOCTb.
13 YMHOXeHnEe Ee osiTHOCTEH. [lepeBo bubmorexa LIOK
. p s https://m.edsoo.ru/47fb6b11
CIIY9aifHOTO DKCIIEPUMEHTA
14 dopMyJia MOJHON BEPOSITHOCTH bubnnorexa [JOK
pMY p https://m.edso0.ru/15941bec
15 dopmyita IMoJTHON BEPOSATHOCTH buGnuorexa [IOK
pMYy p https://m.edsoo.ru/a9ec13c8

16 ®opmyra MOJIHONW BEPOATHOCTH. bubmuoreka [IOK
HezaBucumelie coObITHS https://m.edsoo.ru/e3dd5ac9

17 Kontponbnas padota bubmaorexa LIOK

https://m.edso0.ru/29dc6ch9



https://m.edsoo.ru/5e8fa94a
https://m.edsoo.ru/221c622b
https://m.edsoo.ru/cc10c1e2
https://m.edsoo.ru/3057365d
https://m.edsoo.ru/9a408d25
https://m.edsoo.ru/b1e76d3a
https://m.edsoo.ru/47fb6b11
https://m.edsoo.ru/15941bec
https://m.edsoo.ru/a9ec13c8
https://m.edsoo.ru/e3dd5ac9
https://m.edsoo.ru/29dc6cb9

18 KomOunaTopHoe mpaBuio Bu6muotexa [JOK
YMHOKECHUS https://m.eds00.ru/2270cf70
bu6nmorexa [IOK
19 Hepecranosku 1 daxropuan https://m.edsoo.ru/d58ce6dl
. bu6nunorexa LIOK
20 Hueno coueraiiii https://m.eds00.ru/7904dfb0
21 Tpeyronpnuk Ilackans. @opmyna bubmmoreka [JOK
6unoma Herotona https://m.edsoo.ru/fa4d7998f
bunapHbIii ClIy4alHBIN OIBIT
CIBITAHUE), yCIIe eyjaua.
22 (HHe;lI::ICE?/IL)Ie};I:H;TP;;HZHCE us bubmorexa [JOK
N P https://m.edsoo.ru/2e1f2368
HE3aBHCHMBIX UCITBITAHUN 10
IIEpBOro ycrexa
23 Cepust HE3aBUCUMBIX UCIIBITAHUM bubmmoreka [JOK
bepuymiu https://m.eds0o.ru/e9572a68
Cepust HE3aBUCUMBIX UCTIBITAHUH.
24 [IpakTuueckas pabota c bubmuoteka [IOK
HCIIOJIb30BAaHUEM JJIEKTPOHHBIX https://m.edsoo.ru/f4al5al4
TaOIHIL
. bubmuorexa [{OK
25 Coyaiinas BeTHHHA https://m.edsoo.ru/639be9aa
26 Pacnipenenenuie BeposiTHOCTEM. bubmuoreka [IOK
Jwnarpamma pacnpenesieHus https://m.edsoo.ru/6dc7ff39
CymMa ¥ IpousBeicHHE bubmmnoreka HOK
27 .
CIIy4alHBIX BEJINYUH https://m.edsoo.ru/51b7ed5f
28 CyMMa 1 Ipou3BeICHHE bubmmoreka [JOK
CIIy4alHBIX BEJINYNH https://m.edsoo.ru/c2757cc3
ITpuMepsl pactpeneaeHuii, B TOM
PUMEPEI pactipedt bubmmoreka [IOK
29 YHUCJIe TEOMETPUUECKOE U

OMHOMHUAJIBHOE

https://m.eds00.ru/91e08061



https://m.edsoo.ru/2270cf70
https://m.edsoo.ru/d58ce6d1
https://m.edsoo.ru/7904dfb0
https://m.edsoo.ru/fa47998f
https://m.edsoo.ru/2e1f2368
https://m.edsoo.ru/e9572a68
https://m.edsoo.ru/f4a15a14
https://m.edsoo.ru/639be9aa
https://m.edsoo.ru/6dc7ff39
https://m.edsoo.ru/51b7ed5f
https://m.edsoo.ru/c2757cc3
https://m.edsoo.ru/91e08061

IIpumepsl pacupenesieHui, B TOM

30 YHCIIe TEOMETPUUYECKOE U 1 bubmorexa OK
S HOMIAILHOG https://m.edsoo.ru/5afffO5f
31 [ToBTOpEeHME, 0000IIEHNE U 1 bubnmnoreka HOK
CHUCTEMaTHU3alus 3HAHUI https://m.edsoo.ru/0f4d3cd7
39 [ToBTOpEeHUE, 0600IIEHNE 1 1 bubmmoreka [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/e0la3dc4
33 Hrorosast kKoHTpoOJIbHAsI paboTa 1 ﬁg&?ﬁ;ﬁéﬁ;gﬁgg%ae?g
34 [ToBTOpenue, 0600IIEHNE 1 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/1ddca5e0
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME



https://m.edsoo.ru/5afff05f
https://m.edsoo.ru/0f4d3cd7
https://m.edsoo.ru/e01a3dc4
https://m.edsoo.ru/a985ae79
https://m.edsoo.ru/1ddca5e0

11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpouabubie IlpakTuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchbl
[ToBTOpEeHme, 0600IICHNE,
CHUCTEMATHU3aIUs 3HAHUH.
1 CiyJaliHBI€ OIBITEI U BEPOSITHOCTH 1 Eubmorexa ITOK
i . N p https://m.edsoo.ru/430d330a
ciy4aifHbIX coObITHil. Cepun
HE3aBUCHUMBIX UCIIBITAHUN
[ToBTOpenue, 06001ICHNE,
cUCTEeMAaTH3aIlnsI 3HaHUH.
2 CiyJyaliHbBI€ OIIBITEI U BEPOSITHOCTH 1 bubmmorexa [JOK
i . . p https://m.edsoo.ru/a573a292
Ciy4aifHbIX coObITH. Cepun
HE3aBUCHUMBIX UCIIBITAHUN
[ToBTOpenue, o6odIIEHKE,
cUCTEeMaTH3aInsI 3HaHWMH.
3 Crny4daiiHbI€ OIBITEI M BEPOSITHOCTH 1 Brbmiorexa IJOK
ya _ N p https://m.edsoo.ru/07a5e861
ciy4aiHbIX coObITHil. Cepun
HE3aBUCUMBIX UCIBITAHUI
[ToBTOpenue, 06001IIEHNE,
CHCTEMAaTH3alMs 3HAHUIA.
4 CriyJaliHbBI€ OIBITEI U BEPOSITHOCTH 1 bubmmorexa [JOK
i N o p https://m.edsoo.ru/32bc29bf
CIy4aifHbIX coObITHil. Cepun
HE3aBUCUMBIX MCIBITAHUI
ITpumepsl npuMeHEeHU
5 M:TGM;”)[I/IIIeI():KOFO OKUJaHUS 1 bubmmorexa LJOK
https://m.edsoo.ru/ea27084d
(cTpaxoBaHue, T0TEpES)
5 Marematuueckoe 0XHIaHIUE CYMMBbI 1 bubnmoreka [JOK

CIyYalHBIX BEIUYUH

https://m.edsoo.ru/Oadefe9e



https://m.edsoo.ru/430d330a
https://m.edsoo.ru/a573a292
https://m.edsoo.ru/07a5e861
https://m.edsoo.ru/32bc29bf
https://m.edsoo.ru/ea27084d
https://m.edsoo.ru/0adefe9e

MareMaTH4eCcKoe OXKHIaHNIE

7 reOMETPUUECKOTO U Enbmiorexa IOK
P . https://m.edsoo.ru/20de2fc2
OMHOMHAIBPHOTO pacIpeae/ICHUM
MareMaTHuecKoe OXKHUIAHNE
8 T€OMETPHUUYECKOTO U g bubmoreka LOK
P . https://m.edsoo.ru/17b0e769
OMHOMHUAIBHOIO paclpeaeIeHui
9 Jucnepcus u ctanaapTHOE bubnmoreka [JOK
OTKJIOHCHHE https://m.edsoo.ru/bcc67f76
10 Jucnepcus u craHIapTHOE bubnnoreka [JOK
OTKJIOHEHHE https://m.edsoo.ru/bf78aad6
Jucnepcun reoMeTpUYECKOro u bubnuorexa [JOK
11
OMHOMHAIBLHOTO PACIIPECIICHHS https://m.edsoo.ru/4b5a495e
IIpaxTiueckas padora ¢
12 I/I(E)HOJIB?;OBaHI/ICII)VI SIIEKTPOHHBIX Br6miorexa IJOK
p https://m.edsoo.ru/a53cd884
Ta0JIHIL
13 3aKoH OO0JIBLIMX YHUCell. bubnnorexa [JOK
Br160pouHbIii METOT MCCIIeIOBAHMIA https://m.edsoo.ru/94ddc34a
14 3aKOH OOJIBIITUX YHCEIL. bubmuorexa [JOK
Br100opouHBIif METO] UCCIIEIOBAHUIMA https://m.edsoo.ru/cf23b369
[IpakTrueckas padora ¢
15 I/I(f)HOJ'IB3OBaHI/Ier1)VI SIIEKTPOHHBIX bubmmorexa [JOK
p https://m.edsoo.ru/6¢c1d11a6
Ta0IUILL
bu6mmoreka [IOK
16 HroroBas koHTpoLHas padoTa https://m.edsoo.ru/7e379f8f
[Ipumepb! HeTPEPHIBHBIX
CIy4alHBIX BenuduH. OyHKOUS
17 HJI}(];HOCTH acIpe eJ'IeHyI/I}I : bubmmorexa [JOK
pactipei ) https://m.edsoo.ru/9f5b423d
PaBHOMEpHOE pacnpeiesieHue u ero
CBOMCTBA
18 [Tpumeps! HeTPEPBHIBHBIX bubnmuotexa [JOK



https://m.edsoo.ru/20de2fc2
https://m.edsoo.ru/17b0e769
https://m.edsoo.ru/bcc67f76
https://m.edsoo.ru/bf78aad6
https://m.edsoo.ru/4b5a495e
https://m.edsoo.ru/a53cd884
https://m.edsoo.ru/94ddc34a
https://m.edsoo.ru/cf23b369
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CIIyYalHBIX BETUYUH. OyHKIUSA
IJIOTHOCTH PacCIpeAcIICHUS.
PaBHOMepHOE pacnipeiesieHue U ero
CBOMCTBaA

https://m.edsoo.ru/bl1c2712e

3ajauu, TpUBOISIINE K
HOPMATBHOMY PacHpe/IeIICHHUIO.

bu6mmoreka [IOK

19 .
DyHKIMSA INIOTHOCTU U CBOMCTBA https://m.edsoo.ru/97¢19f59
HOPMAJTBHOTO pPaclpeIeTIeHUS
[TpakTuueckas padota ¢
20 I/I(?HOJ'IBSOBaHI/IerI)VI AJICKTPOHHBIX bubmorexa LOK
P https://m.edsoo.ru/1f1f9ad9
TadJIMULL
IToBTOpenue, 0600IIEHNE U
21 CI/ICTGNII)aTI/ISa vsl 3HAaHUI bubmorexa LIOK
! ) https://m.edsoo.ru/72953f4c
OnucarenpHas CTaTUCTUKA
IToBTOpeHue, 00001IEHNE U
22 CI/ICTeNlljaTI/IBaI_[I/I}I 3HAHUNA Brommozexa [OK
) https://m.edsoo.ru/b699ad0c
OnucarenbHas CTaTUCTHUKA
[ToBTOpenue, o6odIIeHNE 1
93 crucremMaTu3anus 3HaHui. OTBITHI ¢ bubmuorexa [JOK
PaBHOBO3MOKHBIMU https://m.edsoo.ru/3fcbacf9
AJIEMEHTAPHBIMU COOBITUSMHU
[ToBTOpenue, 06001IeHUE U
24 cucreMaTtu3anus 3HaHui. OTbITHI C bubnunoreka [JOK
PaBHOBO3MOKHBIMU https://m.edsoo.ru/538fd7cf
AJIEMEHTAPHBIMU COOBITUSIMHU
[ToBTOpeHnue, 06001IeHNE 1
CUCTeMAaTH3aIHsl 3HAaHHH.
o5 Brruucnenue BeposaTHOCTEN bubnnoreka [JOK

COOBITHI ¢ IpUMEHEeHHneM GopMyIT U
rpau4ecKux METOI0B
(koopauHATHAs MpsiMast, A1ePeBo,

https://m.edso0.ru/272910f5



https://m.edsoo.ru/b1c2712e
https://m.edsoo.ru/97c19f59
https://m.edsoo.ru/1f1f9ad9
https://m.edsoo.ru/72953f4c
https://m.edsoo.ru/b699ad0c
https://m.edsoo.ru/3fcbacf9
https://m.edsoo.ru/538fd7cf
https://m.edsoo.ru/272910f5

26

27

quarpamma Oiliiepa)

[ToBTOpEHME, 0000IIICHUE 1
CUCTeMaTH3alMsl 3HAaHHUH.
Brrunciienne BeposiTHOCTEM
COOBITHIA ¢ IPUMEHEHUEM POPMYIT U
rpaduuecKux METO0B
(koopauHaTHas npsiMas, 1epeBo,
nuarpamma Jusepa)

IToBTOpEHHKE, 0000IIICHUE 1
CUCTEeMaTH3allHsl 3HAaHHH.
Boruncnenue BeposiTHOCTEH
COOBITHIA ¢ TpUMEHEeHUEM GopMyIT U
rpaduuecKux MEeTo0B
(koopauHaTHas mpsMasi, I1epeBo,
nuarpamma Ditnepa)

bu6mmoreka [IOK
https://m.edsoo.ru/dc9ad6ca

bu6mmorexa [IOK
https://m.edso0o0.ru/5964f277

28

[ToBTOpenue, 0600IICHNE 1
cucTeMaTu3alus 3HaHUM.
Brrunciienue BepossTHOCTEM
coOBITHI ¢ pUMeHeHneM GopMyI1 U
rpau4ecKux METOI0B
(koopauHAaTHas MpsiMasi, 1epeBo,
quarpamma Oiliepa)

bu6mmoreka [IOK
https://m.edsoo.ru/e71debe4

29

30

[ToBTOpenue, o6obIIeHNE 1
cHUCTeMaTU3alrs 3HaHH.
Crny4aifHble BETUYUHBI U
pacripeneeHus

[ToBTOpenue, 06001IeHNE U
cUCcTeMaTH3aIlus 3HaHUH.
CrnydJaiiHble BETMYUHBI U
pacrpeesieHus

bu6mmoreka [JOK
https://m.edsoo.ru/00b2efb3

bu6mmorexa [IOK
https://m.edsoo.ru/lcc2df8f

31

[ToBTOpenwme, 0600IIEHNE 1

bu6mmoreka [IOK



https://m.edsoo.ru/dc9ad6ca
https://m.edsoo.ru/5964f277
https://m.edsoo.ru/e71debe4
https://m.edsoo.ru/00b2efb3
https://m.edsoo.ru/1cc2df8f

crucTeMaTu3alurs 3HaHH.
Marematuueckoe 0XKHIaHue
CIIy4ailHON BEJIMYMHBI

https://m.edsoo.ru/aeal298c

[ToBTOpEHME, 0000IIICHUE 1

30 CUCTEMAaTH3alIMs 3HAHUH. 1 bubmuorexa [JOK
MaremMaTH4eCcKOe OKUJaHUE https://m.edsoo.ru/640a8ebf
CIIy9aifHON BEJIMYUHBI

33 Hrorosast KoHTpoOJIbHAS paboTa 1 nggﬁgﬁ;gﬁ}& 464597

34 IToBTOpEHME, 0000IICHUE 1 1 bubnnoreka [JOK
cUCTEMaTH3allus 3HaHUH https://m.edso0.ru/5006273¢

OBUIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME



https://m.edsoo.ru/aea1298c
https://m.edsoo.ru/640a8ebf
https://m.edsoo.ru/0fd6d597
https://m.edsoo.ru/5006273e




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC
Koxn .
HpoBepsIeMOro IIpoBepsiemble HPC}]MCTHLIC pe3yJIbTaThl 0CBOCHHUSI OCHOBHOIA
00pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3oBanusi
pe3yJabTara
6 Teopust BeposTHOCTEN U CTAaTUCTUKA
6.1 YuTaTh ¥ CTPOUTH TAOJIUIIBI U AT PAMMBI
OnepupoBaTh MHOHATHSAMM: CpeAHEe apu(MeTHyeckoe, MeIuaHa,
6.2 HauOospllee, HaMMEHBIIEE 3HAYEHHE, pa3Max MAacCHBa YHCIOBBIX
JAHHBIX
OnepupoBaTh MOHATUSAMM: CIy4YalHBIH AKCHEpUMEHT (OHBIT) U
cilydaifHoe COOBITHE, DJIEMEHTapHOE COOBITHE (PJIEMEHTAPHBIA HCXOJ)
6.3 CllyyallHOro  OMNbITa;  HAXOAWUTh  BEPOSTHOCTM B  ONBITaX C
PaBHOBO3MOYKHBIMHU CITyYaiHBIMH COOBITHSIMH, HaXOJUTh U CPaBHUBAThH
BEPOSTHOCTH COOBITUI B U3YYEHHBIX CIy4alHBIX SKCIIEPUMEHTaX
Haxomute u ¢dopMmynupoBaTth cOOBITHS: IepeceueHue U OObeAMHEHHE
6.4 JAHHBIX COOBITUH, COOBITHE, MPOTHBOMNOJOKHOE ITAHHOMY COOBITHIO;
' MOJIb30BAaThCA  JMarpaMMamMu  OWinepa U QOpMYJIOH  CIIOXKEHHUS
BEPOSATHOCTEH MPU peLIeHUH 3a1a4
OnepupoBaTh MOHATUAMHU: YCJIOBHAs BEPOSTHOCTb, HE3aBUCHUMbIE
6.5 COOBITHS; HAXOIUTHh BEPOSTHOCTH C IOMOMIBIO TpaBHJIa YMHOXKEHHS, C
MIOMOIIIBIO JiepeBa CIy4aifHOTO OIbITa
6.6 [TpumMeHsATH KOMOMHATOPHOE MPABUJIO YMHOKEHUS PU PEIICHUH 3a/1a4
OnepupoBaTh NOHATUSAMU: UCIBITAHNWE, HE3aBUCUMBIE UCIBITAHUS, CEPHUS
67 WCTIBITAaHHUH, yCTIeX W HeyAada; HaXOJAUTh BEPOSATHOCTH COOBITHH B CepHH
' HE3aBUCHUMBIX MCIBITAaHUHA 10 MEPBOTr0O ycIexa, HaXOAUTh BEPOSTHOCTH
COOBITHI B cepuH UcTibITaHul bepHysn
6.8 OnepupoBaTh MNOHATUAMH: CllydailHas BEJIM4YMHA, paclpe/eleHue

BEPOATHOCTEN, Uarpamma pacipeesIeHus

11 KIIACC



Kon

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI

NpoBepsieMoro Iy
0o0pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3oBanusi
pe3yJbTara
5 Teopust BEpOATHOCTEHN M CTATUCTHUKA
5 1 CpaBHUBaTh BEpPOSITHOCTH 3HAYEHUM CIIy4YalhHOM  BEJIMYHUHBI 10
pacrpeiesIeHUIO WIH C MTOMOIIbIO AUarpaMm
OnepupoBaTh TMOHATHEM MATEMAaTHYECKOrO OXHUAAHUS, MPUBOJIUTH
£ IpUMEpbl  TOTO, Kak [MpPUMEHsSEeTCS MaTeMaTU4eckoe OXHJaHue
CIIy4yallHOM BEJIMYMHBI, HAXOJUTh MATEMaTUYECKOE OKHUJIAHUE IO
JTAHHOMY pacrpeeIeHUIO
5.3 Nmets npeacTaBiieHne 0 3aKOHE OOJBIINX YHCENT
5.4 Nmets npeacraBiaeHne 0 HOPMaIbHOM PACIPENCICHUT




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KIIACC
IIpoBepsiemMblii 31eMeHT cOAepPKAHUSA
Koxn
6 Teopust BepossTHOCTEN U CTaTUCTHKA
[IpeacraBnenne HaHHBIX C TMOMONIbIO Tabimmm wu  guarpamm. CpenHee
6.1 apupmeTHyeckoe, MeauaHa, HauOoJiblllee W HaMMEHbIIEe 3HAYEHUs, paszMax,
JUCIEepPCUsl U CTAHJAPTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB
CraydaiiHple SKCIIEpUMEHTHI (OMBITBI) M CIy4YailHble COOBITHS. JIeMEHTapHBIE
coObITHs (Mcxofbl). BepostHocTh ciydaiiHoro coObiTHs. biu3ocTs yacToThl U
6.2 BEPOATHOCTH cOObITUM. CilydaiiHble ONBITHl C PABHOBO3MOKHBIMU 3JI€EMEHTAPHBIMU
coObITHSAMHM.  BeposTHOCTM  COOBITMII B OmBITaX €  PaBHOBO3MOKHBIMHU
3JI€MEHTapPHBIMU COOBITUAMHU
6.3 Onepauuu Hajx COOBITUSIMU: IepeceueHue, OOBEAMHEHHE, MPOTUBOIIOJIOKHbBIE
' coObITHs. [lnarpammsl Ditnepa. @opmyiia ClIOKEHUsS] BEpOSITHOCTEH
6.4 VYcnoBHas  BEpOSTHOCTb. YMHOKEHHE BEPOSATHOCTEH. JlepeBO  CiaydalHOro
' skcnepumenTa. dopmyna nosnHoi BeposTHOCTH. HezaBucuMble coOBITHS
65 KomOunatopHoe mnpaBwio ymHOXxeHus. IlepecranoBku u daxrtopuan. Ywucio
' couetanuil. Tpeyronbauk Ilackana. @opmyna Ounoma HeroToHa
bunapHblii cnyyaiiHeli ONBIT (WCIBITaHUE), ycnmex M Heydada. HesaBucumble
6.6 ucneltanusd. Cepusi HE3aBUCHUMBIX HCHBITaHUM A0 nepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIIBITAHUN bepHymmn
6.7 Cnyuaiinas BenuuuHa. Pacripenenenue BeposiTHocTed. [narpaMmma pacnpeneneHus.
' [Tpumeps! pactipesiesieHUi, B TOM YHCIIe TeOMETPUUECKOe U OMHOMHAIBLHOE
11 KJIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
5 Teopus BepossTHOCTEN U CTaTUCTHKA
5.1 YucnoBble XapaKTEPUCTUKH CIIyYallHBIX BEJIMYMH: MAaTEMaTH4YECKOE OXUIAHHE,




JUCTIepCusl U CTaHAApTHOE OTKJIOHeHue. [Ipumeprl mpuMeHeHUsT MaTeMaTUYeCKOro
OXKHMJIaHMsI, B TOM YHCJE B 337a4yax U3 MOBCEIHEBHOM >XH3HU. MaTemaTudeckoe
OXKHMJIaHWe OWHAPHOM CIIy4aiiHOW BENMMYMHBI. MaTeMaTHYeCKOe OXXKHIAHHE CYMMBbI
CIy4alHBIX BEJIMYMH. MaTeMaTH4eckoe OKUJAHUE U JUCIIEPCUS TE€OMETPUUYECKOTO

¥ OMHOMHUAJIBHOTO pacIipeieIeHH

5.2

5.3

3aKkoH OOJBIIMX YMCEN M €ro pojib B Hayke, Mpupojae u obuiecTBe. BbiOOpouHbIit
METOJI UCCIIEOBAHUN
IIpuMepsl  HeENpepbIBHBIX  CIy4alHbBIX BelIMYHMH. IloHsATHE O IUIOTHOCTH

pacupeaciCHuA. 38.,[[21‘11/1, MMPpUBOAAIINEC K HOPMAJIbHOMY PACIPCACIICHUIO. ITonsatue o

HOPMAaJIbHOM pacrpeieICHun




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsSIeMOro
TpedoBaHMSI

IIpoBepsiemble TPeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3oBaHuM

Brnagenne MeronaMum 0Ka3aTENbCTB, AITOPUTMAMHU pELIEHMs 3a/ady;
yMmeHue (GOopMyIHpOBaTH W OINEPUPOBATH TMOHATHAMH: ONpEAETICHHUE,
akcuoma, TeopeMma, CJEACTBHE, CBOMCTBO, MPHU3HAK, [OKAa3aTeJIbCTBO,
paBHOCWIIbHBIE (OPMYIMPOBKH; MPUMEHATh UX; yMEHHE (OpPMYIHPOBATH
oOpaTHOE€ M NPOTUBOIOJIOKHOE YTBEP)KIEHUE, NPHUBOJIUTH IMPUMEPHI U
KOHTPIIPUMEDBI, HCIIOJIB30BATH METOJ MAaTEMATHYECKOM MHIYKLUH;
IIPOBOAMTD JI0KA3aTEIbHBIE PACCYXKICHHUS IIPU PELICHUU 3a]a4, OLCHUBATh
JIOTUYECKYI0  IPaBMJIBHOCTb  pPACCY)KIEHUH; yMEHHME  OIEpUpPOBaTh
MOHATHAMM: MHOYKECTBO, IOJMHOKECTBO, OIE€pallMy HaJ MHOYKECTBaMH;
YMEHHE UCIO0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar AJis1 OUCaHUs
pEAIbHBIX MPOLIECCOB U SIBJICHUI U NPU PELICHUM 3aJad, B TOM YHCIE W3
Jpyrux Yy4deOHbIX NPEIMETOB; YMEHHME OIEepUpOBATH IOHATHAMU: Ipad,
CBSI3HBIM Tpad, nepeBo, LMK, rpad Ha MIOCKOCTH; yMEHHE 3aJaBaTb U
OMHUCHIBAaTh T'padbl PAa3IUYHBIMU CIIOCOOAMHU; HCIIOJIB30BaTh Ipadbl MpH
pelIeHnN 3a1a4

YMeHue omnepupoBaTh MOHATUSMU: HATypajlbHOE YHUCIO, LEI0€ YHUCIIO,
CTETICHb C IICNIBIM TOKa3aTelieM, KOPeHb HATYPaTbHOW CTEICHHU, CTCIICHD C
paluOHaJIbHBIM ITIOKA3aTCJIEM, CTCIICHL C HGﬁCTBHTGJ’ILHBIM II0Ka3aTeciIeM,
jgorapuM 4YHCIa, CHHYC, KOCHUHYC M TaHT€HC MPOU3BOJIBHOTO YHCIA,
OCTaTOK IO MOJYI0, PAlMOHAIBFHOE YHWCIIO, WPPAIMOHATBHOE YHCIO,
MHO>KECTBA HATyPaJIbHBIX, LIEJIbIX, PAIMOHABHBIX, JEMCTBUTEIHHBIX YHCEN,;
YMEHHE HCIIONIb30BaTh MPU3HAKH JIEJIMMOCTH, HAUMEHBIIUN OO0mmi
JIeNUTeNh W HauMeHblllee oOlee KpaTHoe, anroput™ EBkinuga mnpu
peIlIeHNH 3a/la4y; 3HAKOMCTBO C PAa3IHYHBIMH TO3UIIMOHHBIMH CHCTEMaMU
CUMCTICHUS; YMEHUE BBIMONHITH BBIYMCICHUE 3HAYCHUN U TpeoOpa3oBaHUs
BBIPQXEHUI CO CTEMEeHsAMH U Jorapudmamu, MpeoOpa3oBaHUs IPOOHO-
palioHaNbHBIX  BBIPAKEHUN;  YMEHHE  ONEPUpPOBATh  MOHATHSIMHU:
MOCIIEAOBATENbHOCTh, apudMeTHdeckass TPOrpeccusi, TeoMeTpudecKas
nporpeccusi, OECKOHEYHO YOBbIBalIlas TIeOMETpUYecKas MpPOrpeccHs;
YMEHHME 3aJlaBaTh IIOCJIEI0BaTeIbHOCTH, B TOM YHCIE C IOMOIIBIO
PEKYPPEHTHBIX (OpPMYJ; YMEHHE ONEpUpOBATH MOHATHUSMHU: KOMIUIEKCHOE
YHUCJIO, COHpSDKéHHI)Ie KOMIIJICKCHBIE 4YHClIa, MOAYJbL MW AaprymcHT
KOMIUIEKCHOTO ~ 4ucia, ¢opMa  3alMCH  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckasi, TPUTOHOMETpUYECKass U  anreOpamdeckas); yMeETh
MPOU3BOIUTH apUPMETHUYECKUEe JEHCTBUS C KOMIUIEKCHBIMH YHCIIaMHU;
MPUBOJIUTH NMPUMEPHl MCIONB30BAHMSI KOMIUIEKCHBIX UYHCEN; ONEpPHpOBaTh
MOHATUSAMU:  Martpuma 2x2  u  3%X3,  onpenenuTeslb  MaTpUIbI,
TEOMETPUUYECKUN CMBICT ONpPEeAETUTENs




YMeHue onepupoBaTb MNOHSITUSAMM: pPALMOHAIBHBIE, HPPALUOHAIBHBIE,
NOKa3aTeIbHbIC, CTENEeHHbIC, JOrapU(PMHUECKHE, TPUTOHOMETPHUYECKHE
YPaBHEHMsI 1 HEPABEHCTBA, UX CUCTEMbI; YMEHUE ONEPUPOBATH MOHATUAMMU:
TOKAECTBO, TOXIECTBEHHOE IpeoOpa3oBaHME, YPABHEHUE, HEPAaBEHCTBO,
cUCTeMa YpaBHEHUII U HEpPaBEHCTB, paBHOCWIBHOCTh YypaBHEHUH,
HEPaBEHCTB U CHCTEM; YMEHUE pelllaTh YPaBHEHUs, HEPABEHCTBA U CUCTEMBI
C IOMOIIBIO DPA3JIMYHBIX MPUEMOB; pelllaTh ypaBHEHMs, HEPaBEHCTBA U
CHCTEMBI C NTapaMeTPOM; IPUMEHSTh YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI
JUId pEelIeHUsT MaTeMaTMYeCKUX 3ajjad M 3aJad M3 pas3iIMuHbIX objactei
HAyK{ U peajlbHON KU3HU

YMeHue omnepupoBarth HOHATHAMH: (QyHKIHS, YETHOCT (YHKIHUH,
NEePUOAUYHOCTh (YHKIUH, OTrPAaHUYEHHOCTb (YHKIIMH, MOHOTOHHOCTb
¢yHKIMHU, SKCTpeMyM (YHKIHMH, HauOoJblIee W HAMMEHbLIEe 3HAYCHHS
(GyHKIMU Ha MPOMEXYTKE, HENpepbhiBHAS (DYHKIUSA, aCUMIITOTHI Tpaduka
(GyHKIMM, NepBas M BTOpas NMPOMU3BOAHAS (DYHKLHH, T€OMETPUUYECKHI U
¢u3uyeckuif  CMBICA  IPOU3BOAHOW, IepBOOOpa3Has, ONpeAeIEHHBbIH
UHTErpajl; YMEHHME HaXOJIUThb AacUMOTOTHl rpaduka (YHKLUHUU; YMEHHUE
BBIYUCIIATH IPOU3BOHBIE CYMMBI, IPOU3BEACHNUS, YACTHOTO M KOMITO3UIIUH
GyHKUMH, HAXOIUTh YpaBHEHUE KacaTelbHOH K rpaduKy QyHKIUN; yMEHHE
HaXOJUTh MPOU3BOJHBIC JIEMEHTApHBIX (YHKLUMH; YMEHHUE HCIIOJIb30BaTh
HOPOM3BOJHYIO JUIsl MCCleloBaHUsA (DYHKIHMM, HaXOQUTh HaumOONIbLIME U
HalMEHbIIME 3HaueHHs (QYHKUUN; CTPOUTh TIpa@UKd MHOTOWIEHOB C
UCIIOJIBb30BAaHUEM  ammapaTa MaTeMaTH4YeCKOro aHalinu3a; I[PUMEHSTh
IIPOU3BOJHYIO JUISI HAXOXKJIEHUS HAWIyYLIEro pELIEHUs B NPUKIAJHBIX, B
TOM YHUCJI€ COLMATIbHO-?PKOHOMUYECKHX U (PU3MUECKUX 3a/layax; HAXOAUTh
wiomaad U o0bEMBI (PUIyp € MOMOIIBIO MHTETpajia; MPUBOAUTH MPUMEPHI
MaTeMaTUYeCKOr0 MOJEIUPOBaHUs C TOMOIIbI0 U depeHanIbHbIX
ypaBHEHUU

YMeHue onepupoBaTh NOHATHAMU: rpaduk (yHKUIMHU, oOpaTHas (yHKLUS,
KOMIO3UIMS (DyHKIMHA, JuHeHas QyHKIUSA, KBagpaTH4Has (QYHKIUS,
pauuoHaimbHas (QYHKLUSA, CTelneHHas (YHKIMS, TPUTOHOMETPHUECKHUE
¢yHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIMHU, TOKa3aTeslbHas U
jgorapupmuueckas (GyHKIHUU; YMEHHE CTPOUTh TIpauKu H3Y4EHHBIX
(GyHKLUH, BBITOIHATH NpeoOpa3oBaHus IpapuKoB (GYHKIMNA, UCIIOIB30BaTh
rpaduKy JUIs U3y4YEeHHUs MPOLIECCOB U 3aBUCUMOCTEH, IPU pEIIeHUH 3aaady
U3 JIpYTux y4yeOHBIX MPEIMETOBU 3aJad M3 peajbHON KHU3HH; BBIPaXKaTh
dopMynaMu 3aBUCUMOCTH MEXIY BEITMUMHAMM; MCIIOJIB30BaTh CBOMCTBA M
rpaduku QyHKUMHA A7 pelleHHsl ypaBHEHUH, HEpPaBEHCTB U 3ajad C
napamMeTpamMu; HW300pakaTh Ha KOOPIWHATHOW TUIOCKOCTH MHOXKECTBA
pElIEHU YpaBHEHU, HEPABEHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 3aJaud Pa3HBIX TUIOB (B TOM YHCIE Ha
IPOICHTHI, JOJM M YacTH, Ha JBUXKEHUE, pabOTy, CTOMMOCTh TOBApPOB H
yCIyT, HAJOTH, 33Ja4d U3 OOJAcTH YIpaBJICHHUsS JTUYHBIMA U CEMEHHBIMU
¢uHaHCAMM); COCTABJIATH BBIPAKEHUS, YpaBHEHUS, HEPAaBEHCTBA U UX
CHUCTEMBI II0 YCJIOBHMIO 3a/aud, HCCIENOBATh IIOJYyYEHHOE pEILICHUE U
OLIGHUBATh MPaBAONOJOOHOCTh PpE3yJbTaTOB; YMEHHE MOICTUPOBATh




peallbHbIC CHUTYyallMM Ha S3bIKE MAaTEeMaTHKH; COCTaBIISATH BBIPAKEHUS,
ypaBHEHUs, HEPABEHCTBA U UX CHCTEMBI MO YCJIOBHIO 3a/1ayH, UCCIIEI0OBATh
MOCTPOCHHBIE ~ MOJENIM C  HUCIHOJb30BaHUEM  ammapara  anreopsl,
MHTEPIPETUPOBATH MMOITYYESHHBIN pe3ylbTar

YMeHue omnepupoBarh MOHATHSAMH: CpelHee apuMETHUeCKOoe, MeIuaHa,
HauOoJbIlIee U HAMMEHbIIEE 3HAYCHHS, pa3Max, JUCIEPCHUs, CTaHIAPTHOE
OTKJIOHEHHE YHUCIIOBOTO Ha0Opa; yMEHHE W3BICKaTh, HWHTEPIPETUPOBATH
uH(pOpMAIIMIO, TIPEJICTABICHHYIO B TaOIWIAaX, HAa gUarpammax, rpadukax,
OTPAXKAIOIIYI0 CBOHCTBA PEAbHBIX IMPOIECCOB U SIBICHUH; MPEACTABIATH
uH(pOpMAIIMI0O C TIOMOIIBID TAa0NHMII W  JAMarpaMM; HUCCIIEIOBATh
CTAaTHCTUYECKUE JaHHBIC, B TOM 4YHUCJIC C TPUMEHEHHUEM TrpaduuecKkux
METOJIOB M JJIEKTPOHHBIX CPEICTB; rpapUUeCcKH UCCIICIOBATh COBMECTHBIC
HaOJIIOICHUS C TOMOIIBIO JHarpaMM pacCeUBaHUs U JTMHEHHON perpeccun

YMeHue omnepupoBaTh TOHATUSMH: CIy4allHBIH ONBIT W ClydaifHoe
COOBITHE, BEPOSTHOCTh CIIYY4ailHOrO COOBITHS; YMEHHE BBIYUCIATH
BEPOATHOCTh C HCIIOJB30BaHUEM TIpaUUECKHX METO/IOB; IPUMEHSTH
(GOpMyNBI CIIO)KEHUS M YMHOXEHHS BEpOATHOCTEH, (QOpMylly IOIHOM
BeposATHOCTH, (popmyny bepHymim, komOuHaTOpHBIE (aKThl U (OPMYIIHI,
OLICHUBATh BEPOSITHOCTH pEabHBIX COOBITHIL; YMEHHE OIEepUPOBATH
NOHATUSAMH:  CIIydaiiHas BeNWYWHA, paACIpeleiieHHEe BEpPOSTHOCTEH,
MaTeMaTHYECKOE OXHJaHUe, JUCHEPCUs W CTaHAapTHOE OTKIOHEHHE
ClyyaiiHOW  BEeNMWYMHBL, (YHKIWW  paclpeieieHuss W IJIOTHOCTH
PaBHOMEPHOTO, MOKA3aTeIbHOT0 ¥ HOPMAJIBHOTO PACHpEAEICHHH; yMEHNE
UCTIOJIF30BaTh CBOMCTBA M3YUEHHBIX PACIPENENICHUI Ui pelIeHus 3aad;
3HAKOMCTBO C TIOHSTHSIMHU: 3aKOH OOJIBIIIMX YHCEJ, METOJBI BBEIOOPOUHBIX
UCCIIEIOBaHMIA; YMEHUE TIPUBOIUTH MIPUMEPHI TIPOSIBICHUS 3aKOHA OOJIBIINX
Yrced B MPUPOJHBIX M OOIIECTBEHHBIX SBIICHHUSX; YMEHHE OIEPHPOBATH
HNOHATUSMM: COYETaHUE, TIePEeCTaHOBKA, YMCIO COYETaHUil, YuciIo
NepecTaHoBOK; OMHOM HbIOTOHA; yMeHHe NpPHUMEHSATh KOMOMHATOPHbIE
GakThl M pacCyKIeHMs JUIsl pEIIeHUs 3ajad; OIEHMBATh BEPOSTHOCTH
pearbHbIX  COOBITHH;  COCTaBIATH  BEPOSTHOCTHYIO  MOJENb U
UHTEPIPETHPOBATH NOTYUESHHBINH pe3ynbTaT

YMeHnE OICpHUpoOBaThH IIOHATUAMMU . TOYKa, npsamas, IIJIOCKOCTB,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEIMYHMHA YIJa, IUIOCKUI yroJ, JBYIPaHHbBIN
YTOJI, TPEXTPAHHBIN yroj, CKPEIIUBAIOIIMECS MPAMbIC, MapaUIeIbHOCTh U
NEPNCHAUKYIIAPHOCTb NIPAMBIX H HHOCKOCTeﬁ, yYroia MExay nNpsaMbIMHU, YIroJl
MEXIY NMPSAMON U IJIOCKOCTBIO, YTOJ MEXAY IIOCKOCTSIMH, PACCTOSIHUE OT
TOYKH 10 IIIOCKOCTH, PACCTOAHHE MCKAY IMPAMBIMH, PACCTOAHHE MCEKIY
IJIOCKOCTAMHU, YMCECHUEC HCIIOJIB30BaTh IpU PEIICHHU 3aJad HN3YUCHHBIC
(bakThl U TeopeMbl IJIAHUMETPUHU; YMEHHE OLIEHHUBATh pa3Mepbl 00BEKTOB
OKPY’KaIOIIEr0 MHpa; CTPOUTh MATEMATHYECKUE MOJEIM C IIOMOLIBIO
TCOMCTPHUICCKUX MOHATHH U BCJIMYMH, pClIaTb CBA3aHHBIC C HHUMU
[IPaKTUYECKUE 3a70a4U
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YMeHne omnepupoBaTh MOHATHUAMH: IUIOMAAL (GUTYpPBI, 00BEM GUTYPHI,
MHOTOTPAaHHHK, IPABHJIbHBIA MHOTOTPAaHHUK, CEUCHHE MHOTOTPaHHUKA,
Ky0, mMapajuieienumen, TNpu3Ma, NOUpaMuaa, QuUrypa W IMOBEPXHOCTb
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BpallleHus, UUIMHAP, KOHYC, mmap, cdepa, 1wiomane cdepsl, IIOMATL
MOBEPXHOCTH MUPAMHJIBI, MPHU3MBI, KOHyCa, NHUIUHApPA, O00BEM KyOa,
IPSIMOYTOJIBHOTO  Mapajulelienunena, MNUPaMUIbl, OPU3MbI, LHWIUHIPA,
KOHYyCa, Ilapa, pa3BEPTKAa IMOBEPXHOCTH, CEUYEHHMsS KOHyca M LWIMHJIpA,
napajuieJbHble OCH WM OCHOBAaHHUIO, CEYEHHME I1apa, IUIOCKOCTh,
Kacaromasicss cdepbl, MNWIMHApPA, KOHYCa; YyMEHHE CTPOUTh CEUeHHUE
MHOTOTPaHHHKA, M300pa)kKaTh MHOTOTPAHHUKH, (UTYpPHl U TIOBEPXHOCTH
BpalleHUs, UX CEUYEHHUs], B TOM YUCIIE C IOMOIIBIO 3JEKTPOHHBIX CPEJCTB;
YMEHHE NPUMEHSATHh CBOMCTBA T€OMETPUYECKUX (UTYp, CAMOCTOSTEIHBHO
dbopMynupoBaTh OINpeneaeHus] U3y4aeMbIX (UTYp, BBIIBUTaTh TMIIOTE3HI O
CBOMCTBaX M TMpHU3HAKaX TeOMEeTpUYecKux (uryp, 0OOCHOBBIBATHUIIH
OMpoBepraTh HX; YMEHUE MPOBOAUTH Kiaccupukauuwo Guryp mo
pa3IMYHBIM PHU3HAKAM, BBIMOJIHATh HEOOXOAMMBIE JOMOJIHHUTEIbHBIC
MOCTPOCHUS

YMeHue omnepupoBaTh MOHATHSAMH: JIBIDKEHHE B  IIPOCTPAHCTBE,
napajuielIbHbI TEPEHOC, CUMMETPHUSl Ha IUIOCKOCTH U B TPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue MOA00US, TOJO00HBIE (UTYPBI; YMEHUE
pacrio3HaBaTh paBHbIE W TOJ00HBIE (UTYPHI, B TOM YHCJIC B IMPHUPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOJIb30BaTh F€OMETPUICCKHE OTHOIICHUS TPH
pelICHUH 3ajlay; HAaXOJUTh T€OMETPHUYECKUE BEJIMYUHBI (IUIMHA, YTOI,
IIOINAAb, 00BEM) MIPH PEIICHUH 33a4 U3 JPYTUX y4EOHBIX MPEIMETOB U M3
peanbHOM JKU3HU; YMEHHE BBIUUCIATH T€OMETPUUYECKUE BEIHUMHBI (JIMHA,
yroJ, IUIOMIaJb, O0BEM, MIIOMAAb MOBEPXHOCTH), HCIONB3YS H3yYEHHBIC
dbopMynbl ¥ METOABI, B TOM YHUCIE: IUIOMAAb MOBEPXHOCTH MHPAMUJIBI,
Opu3Mbl, KOHyca, LMIUHApA, Iulomans chepsl; o00béM  KyOa,
MPSIMOYTOJIBHOTO — MMapaiielienuIiesia, MUPAMUIBl, MPU3MBI, IFIIAHIPA,
KOHYCa, 11apa; yMEHUE HaXOUTh OTHOIIIEHHE 00BEMOB MOAOOHBIX PUTYp

YMeHnue OIICpHUPOBATH INOHATUAMU: MPAMOYIrOJibHass CHUCTEMa KOOPAWHAT,
BCKTOpP, KOOPAWHATBI TOYKH, KOOPAWHATBI BCKTOpA, CyMMa BCKTOPOB,
MNPONU3BCACHUC BCKTOpa HA YHCIIO, Pa3JIOKCHUC BCKTOpa II0 6a31/1cy,
CKaJIIpHOC TPOU3BCACHUC, BCKTOPHOC TMPOU3ZBCACHHUC, YIOJl MCKIY
BCKTOpaMU; YMCHHUC UCTIOJIb30BATh BCKTOpHBIfI n KOOpI[HH&THBIﬁ METOA AJiA
peiCHUs TCOMETPUUCCKHUX 3aJiad U 3a4a4 APYyIrux y‘-IC6HBIX npeamMecToOB
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YMeHnue BbIOMpaTh MOAXOASIINNA METOJ JUIsl pelIeHUs 3a/Ja4d; MOHUMaHUe
3HAYUMOCTH MAaTeMAaTUKH B HW3YYEHHU MPUPOJHBIX M OOIIECTBEHHBIX
IIPOLECCOB UM SBJICHUH; YMEHHE PACIIO3HABATH IIPOSIBICHUE 3aKOHOB
MaTE€MaTUKH B UCKYCCTBE, YMEHHE IPHUBOJUTH IIPUMEPHI MATEMATUYECKHUX
OTKPBITHI POCCUICKON U MUPOBOW MaTeMaTHYECKOW HAYKH




INEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
11O MATEMATHUKE

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

Koxa
1 Yucna u BIYUCIECHUSA
1.1 = HarypanbHble u nensle yncia. [Ipu3Haky 1eIMMOCTH LENbIX YUCEN
19 Panyonanenple  4yucna. OOBIKHOBEHHbIE M JECATUYHbIE  JApOOH, IPOLEHTHI,
OCCKOHEYHBIC MTEPUONUCCKHUE TPOOH
13 Apudmerndeckuii KOpeHb HATypajdbHOW creneHd. J[eHCTBHS ¢ apupMeTHYECKHUMHU
' KOPHSIMU HAaTypaJIbHOW CTETICHU
14 Crenenb ¢ nenbiM nokaszareneM. CreneHb ¢ palMOHaAIbHBIM NoKa3aTteneM. CBoOHCTBa
' CTCICHH
15 CuHyc, KOCHHYC ¥ TaHIEHC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
APKTaHTEHC YMCIIOBOTO apryMeHTa
1.6  Jlorapudwm uyucna. JlecaTuynbie U HaTypajabHbIC JOrapudMbl
JeiicTBuTenpHbIe Yncaa. ApUPMETHIECKHE ONEepallii C JICHCTBUTENBHBIMUA YUCIAMH.
1.7 IlpubnuxEHHbIE BBIYUCICHUS, IPAaBUJIa OKPYIJICHUS, IPUKUIKA U OLIEHKA pe3yJbTaTa
BBIYMCIICHUI
1.8  IlpeoGpazoBaHue BbIpaXeHUI
1.9  KowmruiekcHble 9ncia
2 YpaBHEHUS U HEpPAaBEHCTBA
2.1  llensie  qpoOHO-paIMOHATIEHBIC YPABHEHUS
2.2  HppaunoHanabHblE YpaBHEHUS
2.3 = TpuroHoMeTpuiecknue ypaBHEHUS
2.4  Tloka3arenbHble U JorapuMuyeckre ypaBHEHUs
2.5  llensle 1 TpoOHO-paOHAIEHBIC HEPABEHCTBA
2.6  HppaunoHanabHbIE HEPABEHCTBA
2.7 Tloka3arenbHbIe U JIorapu(pMUIecKre HepaBEHCTBA
2.8  TpuroHomerpuyeckre HEpaBeHCTBA
2.9  CucteMbl ¥ COBOKYITHOCTH YPaBHEHUN M HEPABEHCTB
2.10  YpaBHeHUs, HEPAaBEHCTBA U CHCTEMBI C ITApaMeTpaMu
2.11  Martpuna cucteMbl TUHEHHBIX YpaBHEeHUH. OnpeaenuTenb MaTpULIbI
3 OyHKIMH U TpaduKu
31 OyHKuMsA, crnocodbl 3agaHus QyHKuuu. ['paduk QyHkinun. B3aumao oOparHbIe
' ¢yukuuu. YétHele 1 HeuéTHbIe pyHKuuU. [lepuoguueckue GpyHKIMHN
OOnacTte ompeneneHuss M MHOXKECTBO 3HaueHud Qynkuuu. Hymm  QyHkum.
3. [TpomexyTkHn  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIUH.
' Maxkcumymbl 1 MUHUMYMBI QyHKIME. HanOomnbiiee 1 HanMeHblee 3HaueHue QyHKIUN
Ha NIPOMEXKYTKE
3.3  Crenennas (QyHKIMS C HaTypaJbHBIM M IIeNbIM Moka3aTeneMm. E€ cBoiicTBan rpaduk.




CgoiicTBa u rpaduk KOpHs N-0ii cTeneHu

3.4  Tpuronomerpuueckue GyHKIIMH, UX CBOMCTBA U TpaduKu
3.5  lloka3arenbHas u norapupmudeckas GyHKINUU, UX CBOMCTBA U rpaduku
36 Touku paspeiBa. AcuMnToThl TpadukoB GyHKINA. CBOKCTBAa (DYHKIIHHI, HEMTPEPHIBHBIX
' Ha OTpPE3Ke
3.7 ITocnenoBaTenbHOCTH, CIIOCOOBI 3a0aHUs OCIEA0BATEILHOCTEH
3.8 Apudmernueckas u reoMmerpuueckas nporpeccuu. opmyna cia0KHBIX IPOIEHTOB
4 Hauana maTtemaTn4eckoro aHaausa
4.1  IlpousBomHas pynkiuu. [Ipon3BoaHBIC 2IEMEHTAPHBIX (PYHKITUH
[IpumeneHne mNPOU3BOAHON K HUCCIEAOBAaHMIO (YHKIMHA HAa MOHOTOHHOCTh H
4.2  oskctpemymbl. Haxoxaenue HamOOJNBIIEro W HAaUMEHBIIETO 3HA4YEHUS (YHKIMHA Ha
OTpe3Ke
4.3  IlepBooOpa3Hnas. Murerpan
5 MHOXecTBa U JIOTUKA
5.1 = MHoxecTBO, onepanuu Haj MHOkecTBamu. [luarpammsl Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1  OmnwmcarenbHas CTATUCTHKA
6.2  BeposTHOCTH
6.3  KomOunaropuka
7 I'eomerpus
7.1 = ®urypsl Ha IUIOCKOCTH
7.2 | TIpsMbIe ¥ TUTOCKOCTH B IIPOCTPAHCTBE
7.3 =~ MHOrorpaHHuUKH
7.4  Tena v NOBEpXHOCTHU BpallleHUs
7.5  KoopauHaTbl U BEKTOPHI




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

* Maremaruka: anredpa 1 Hayajga MaTeMaTHYECKOTO aHaJIU3a, TeOMETPHS.
Anrebpa u Hadasla MaTemMaTuueckoro ananuza. 10-11 kmacc. Anmumos IILA.,
Komsarun F0.M., TkaueBa M.B. u 1p. AkurionepHoe o61miectBo «M3narenbcTBo
«IIpoceemenue»

Teopus BEpOATHOCTEN U CTATUCTHKA. DKCIIEPUMEHTAIIbHOE YU4eOHOEe mocodue
st 10 m 11 xmaccoB o6mmeo0pazoBatenbHbIx yupexaenunii / 0. H. Tropun,
A. A. Makapos, U. P. Beicoukuii, 1. B. fmenko. — M.: MITHMO, 2014. —

248c.

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

https://ptlab.mccme.ru/vertical

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://ptlab.mccme.ru/vertical



