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MOSCHUTEJBHASA 3AIIKNCKA

PaGouas mporpamma y4eO6HOTO Kypca «Anrebpa M Hadajga MaTeMaTHIEeCKOTO
aHanm3a» 0azoBoro ypoBHs i oOydaroruxcst 10 —11 xmaccoB pa3paborana Ha
ocHOBe DeepaibHOTO TOCYIaPCTBEHHOTO 00pa30BaTEIBHOTO CTaHAapTa CPEIHETO
obmero oOpa3oBaHHs, C Y4Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
OPEIbIBISIEMBIX K MAaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUICKOTO
oOpazoBanus. Peanmuzainusi mporpaMMbl 0OECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMIIETCHIIUSIMHA, COCTABIIIOIIMMH OCHOBY IS CAMOPA3BUTHSI M HETPEPHIBHOTO
o0pa3oBaHMsl, IEJTOCTHOCTh OOIIEKYIBTYPHOTO, THMYHOCTHOTO M TIO3HABATEIHLHOTO
Pa3BUTHUSA JTUUYHOCTU O0OYYaIOIIUXCSL.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayajia MaTeMaTUYECKOTO aHAIW3a» SBJISIETCS OJHUM U3
HauOojiee 3HAYMMBIX B MpOrpamMMe CTapiied IIKOIbl, MOCKOJbKY, C OJIHOU
CTOPOHBI, OH OOECMeYMBAET HWHCTPYMEHTAJIbHYI0 0a3y Il U3Y4YeHHUS BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JAPYrod CTOPOHBI, (POPMUPYET JOTHYECKOE U
a0CTpakTHOE MBIIUICHUE Yy4YallluXCsl Ha YPOBHE, HEOOXOJMMOM JJIi OCBOCHHS
KypcoB HH(GOpPMATHUKH, OOIIECTBO3HAHUS, HUCTOPUHU, CIOBECHOCTH. B pamkax
JJAHHOTO Kypca y4alllMecs OBJAJE€BAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOM
HAyKH, KOTopas (popMyIupyeT CBOU JOCTHKEHUS B MAaTeMaTHIECKOUN Gopme.

Kypc anreOpsl u Hauan MaTeMaTHueCKOro aHajdnu3a 3aKJIabIBAET OCHOBY IS
YCIEUIHOTO OBJAJCHUS 3aKOHaMH (PU3UKW, XUMUHU, OWUOJOTUM, TOHUMAaHUS
OCHOBHBIX TEHJCHIUA HSKOHOMHKA U OOIIECTBEHHOW JKU3HM, IO3BOJISET
OPUEHTHUPOBATHCS B COBPEMEHHBIX IU(DPOBBIX U KOMITBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM >XU3HU. B TOXXe Bpemsi OBIaJcHUE
aOCTpPaKTHBIMM U JIOTMYECKH CTPOTUMH MaTEMAaTHUYECKUMH KOHCTPYKIIUSIMU
pa3BUBAeT yMEHWE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTH HWCTUHHOCTH
YTBEPXKEHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3AIIUI0, a0CTparupoBaHue u
aHaAJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MbIIieHHe. B xome n3ydenus
anreOppl W Havall MaTEMaTUYeCKOro aHajiu3a B CTapliel IIKoJie Yydarluecs
MOJTy4alOT HOBBIM ONBIT pEIICHUS TMPUKIAAHBIX 3a7a4, CaMOCTOSTEIbLHOTO
MOCTPOCHUSI MaTeMaTUYECKUX MOJEJeH pealbHbIX CHUTYallM W WHTEpHpeTaIuu
MOJYYEHHBIX  PEIICHHM, 3HAKOMSTCA C  MpUMEPAMU  MaTEMATHYECKUX
3aKOHOMEpPHOCTEH B TMPUPOAE, HAyKe U B MCKYCCTBE, C BbIJAIOIIMMUCA
MaTeMaTUYECKUMU OTKPBITUSIMA U KX aBTOPAMH.

Kypc oOnagaer 3HAYMTEIBHBIM BOCHUTATENbHBIM MOTEHLIUAIOM, KOTOPBIM
peanu3yeTcsi Kak uepe3 y4eOHbId maTepual, CoCOOCTBYIOUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHHS, TaK W 4Yepe3 chenuduky ydeOHOW MesITeIbHOCTH,



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

B ocnoBe wmeroauku oOyueHus airedpe M HadalaM MaTeMaTHYeCKOTrO
aHaJIK3a JISKUT JAEATEIbHOCTHBIN PUHIIUI 00yUYEHUS.

CrpykTypa Kypca «Anredpa 1 Hadyajla MaTeMaTUYECKOr0 aHAIIM3a» BKIIOYAET
CIIEAYIOIINE COAEPKATEIBHO-METOANYECKUE JUHUN: «Uucna W BBIYMCIECHUNY,
«Dyakiuun  u - rpadukmy, «YpaBHeHHMs U HepaBeHCTBa», «Hauama
MaTeMaTH4YeCKoro aHanusza», «MHoxkecTBa U JIOTMKa». Bce OCHOBHbIE
COZIEPKATEIIbHO-METOJUYECKUE JIMHUM HW3Y4YalOTCS HA MPOTSHKEHHH JBYX JIET
oOyueHusi B CTaplleil 1IKoJie, €CTECTBEHHO JOMOJHSSA IpYr Apyra M MOCTENEHHO
HAChIIAsICh HOBBIMM TeMaMHU W  pasaenaMu. JlaHHBIA Kypc  SABISETCA
WHTErPAaTUBHBIM, TOCKOJbKY OOBEOUHSAET B ce0e COJAepKaHHE HECKOJIbKHUX
MaTeMaTUYECKUX AUCLUUIUIMH: anreOpa, TPUrOHOMETPHsI, MATEMaTUUYECKUI aHau3,
Teopusi MHOkecTB U JAp. [lo Mepe Toro kak ywamiuecs OBIaJeBalOT BCcE Ooiee
HIMPOKUM MATEMaTHYECKUM ammapaTroM, Y HUX MOCIEI0BaTEIbHO (hOpMUpPYETCS U
COBEPUICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTHYECKYIO MOJENb peajJbHOU
CUTyalluM, TPUMEHSATh 3HAHUA, IOJyYEHHbIE B Kypce «Auredpa W Hadana
MaTEeMaTHUYECKOTr0 aHaIM3ay, JUIsl PELIEHUS] CaMOCTOSATENBHO CHOPMYIHPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIPETUPOBATH MOJIYYEHHBIN PE3yJIbTAaT.

CopnepxaTenpHO-MeTOANYECKas TUHUA «Yucna W BBIYMCIEHUSD) 3aBEPIIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW miKojie. B crapiedl mikoige oco0oe BHUMAaHUE YIEISIETCS
(GOpPMUPOBAHNIO TPOYHBIX BBIYUCIUTENIBHBIX HABBIKOB, BKJIIOYAIOIIUX B ceOs
UCIIOJIb30BaHUE PAa3IMYHBIX (OpPM 3amucu JCHCTBUTENBLHOTO 4YHCIA, YMEHHE
pPalOHAJIBHO BBIMNOJHATh JEHCTBUS C HUMH, JAENAaTh MNPUKUAKY, OLICHHUBATH
pesynbrar. OOyuyaromuecss MOJY4arOT HAaBBIKM MNPUONMKEHHBIX BBIYMCIICHUN,
BBITIOJTHEHUS JICMCTBUM C YHCIIAMH, 3allMCaHHBIMH B CTaHIapTHOH dopmMme,
VCIIOJIb30BaHUsl MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YMCIIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHHs M HEPABEHCTBA» PEANMU3YETCS HA TMPOTSIKEHHH BCETO
oOydeHMs] B CTaplled IIKOJIe, TOCKOJbKY B KaXJOM pa3feie MporpaMMbl
MPEAYCMOTPEHO PEIIEHUE COOTBETCTBYIOMIUX 3adad. OOyuaromuecs OBIaJeBaIOT
Pa3IMYHBIMU METOJIaMU PELICHUS LEJIbIX, PAlMOHAIBHBIX, HPPAUHOHAIBHBIX,
NOKa3aTeNbHbIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPHUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [loydeHHbIE yMEHNS UCTIOJIB3YOTCS IIPU UCCIEA0BAHUN
GyHKUMNA C TOMOIIBIO TIPOU3BOJHOM, PEIICHUH MPUKIAJAHBIX 3a/lad W 3a7ad Ha
HaXOXJIECHWE HaumOOJBIIMX W HAaUMEHBIIMX 3HaueHud ¢yHKuuu. JlaHHas
colepKaTeNbHas JIMHUS BKIIOYaeT B ce0s Takke (opMHUpOBaHHE YMEHUI
BBIMOJHATh pacu€Thl mo ¢GopMynaM, MpeoOpa3oBaHUsS IENbIX, PalMOHAIBHBIX,
UppPALMOHANBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHHUM, a TAKKE BBIPAKECHUM,



COJEpKaIIMX CTEMeHUu U Jorapudmel. braromaps u3ydeHHIO anredpanyeckoro
Mareprajia  MPOUCXOAWT  JAJbHEWIEEe  Pa3BUTHUE  AJITOPUTMHYECKOTO U
a0CTPAaKTHOTO MBINIICHUS YyYaIuxcs, (OPMHUPYIOTCS HABBIKA JIETyKTHBHBIX
paccyxJieHuid,  pabOTbl C  CHMBOJBHBIMH  (QopMaMu,  MPeICTaBICHUS
3aKOHOMEpPHOCTEH W 3aBUCUMOCTEH B BHJIE PABEHCTB M HEpaBEHCTB. AureOpa
npemnaracT d(PQGEeKTUBHBIE WHCTPYMEHTHI JUIsl PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HAIJIAIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

CopnepxarenbHo-MeToauueckass JuHUA «DyHKIMM W TpaduKU» TECHO
MEepEIIeTaeTCs ¢ APYruMHU JIMHUSIMU KypCa, MIOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
MIOCJIEN0BATENBHOCTD W3YYECHHUS MaTepuraa. N3yuenne CTEIEHHOU,
MOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIUMN, UX CBOMCTB
U rpaduKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7a4 U3 JAPYTUX Y4eOHBIX
MPEAMETOB U PEATBbHOM KU3HU TECHO CBA3AHO KaK C MATEMATUYECKUM AHAIU30M,
TaK M C PEIICHHWEM YpaBHEHM M HepaBeHCTB. [Ipum 3TOM OoJibllIOE BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJIaMU 3aBUCUMOCTH MEXIY
pPa3IMYHBIMUA BEJIMYMHAMU, HCCJIEAOBaTh MOJy4YeHHbIe (YHKIUU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaepKaTeIbHON JTMHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
M HaBBIKOB, IMO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIy BEJIMYMHAMU B
paznuuHoi (opMme: aHATUTUYECKOM, rpaduyeckoid U ciioBecHo. Ero msyuenue
CIIOCOOCTBYET ~Ppa3BUTHIO aJTOPUTMUYECKOTO MBIIUIEHUS, CHOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxarenbHasg nuHus «Hadana mMaTreMaTH4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTHYECKHUX, TaK W MPUKIAJHBIX 3aj]ad4,
JOCTYITHBIX 00YYalolMMCs, Y KOTOPBIX MOSIBISETCS BO3MOKHOCTh UCCIENOBATh U
CTpouTh Tpaduku (YHKIUN, OMpeAesaTh HUX HauOOJbIIMEe W HAUMEHBIIUE
3HAUCHUS, BBIYUCIITH TUIOMAAu (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpeHHUsl TpolieccoB. JlaHHasi cojaepkaTeibHas JHMHUS OTKPBHIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNed peanbHbIX CHUTyaluH,
HAXOXKJEHUSl HAWJY4YlIEro PEHIeHHUs B MPUKIAAHBIX, B TOM YHCIE COIMAIbHO-
DKOHOMHYECKHUX, 3aJadax. 3JHAKOMCTBO C OCHOBAMHM MAaTE€MAaTHUYECKOIO AHAIN3a
CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOIO, (POPMaIbHO-JIOTMUECKOr0 U KPEaTHBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMM pACIO3HABaTh TMPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEeXHHMKe U uckyccrBe. OOywaromuecs Y3HAIOT O
BBIJAIOIINXCS PE3yJbTaTaX, IOJYYEHHBIX B XOJE pAa3BUTHS MAaTEMATHKU KAk
HayKH, U KX aBTOpax.

CopeprxaTenbHO-METOAUYECKas TUHUSA «MHOXKECTBA U JIOTUKAa» B OCHOBHOM
NOCBSILIEHA  JJIEMEHTaM TEOPUM  MHOXKECTB. T€0pPEeTHKO-MHOKECTBEHHbBIE
MPEACTABIICHUS MPOHU3BIBAIOT BECHh KypC LIKOJBHOM MATEMATUKHU WU IMPEAJIararoT



Hanbosee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINN BCE pa3felibl MAaTEMAaTUKU U €€
INPWIOKEHUN, OHH CBSI3BIBAIOT PAa3HbIE MATEMATUYECKUE TUCLUUIUIMHBI B €IHHOE
uenoe. IloaToMy BaXHO AaTh BO3MOXKHOCTH IIKOJIBHHKY IOHUMAaTh TEOPETUKO-
MHOKECTBEHHBIH SI3bIK COBPEMEHHOM MAaTeMAaTUKH W HCIOJb30BaTh €ro s
BBIPAXKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa um Havama MaTeMaTHYECKOTO aHAlN3a» MPUCYTCTBYIOT
TAaK)K€ OCHOBbI MAaTEMaTUYECKOIO  MOJEIMPOBAHUS, KOTOPbIE IPU3BAaHbI
c(opMUPOBATH HABBIKU [TOCTPOCHUS MOJIENIEH PEANIbHBIX CUTYAlUH, NUCCIIETOBaHMS
TUX MOJEJIEH C MOMOUIbIO ammapaTa anreOpbl U MAaTeMaTUYeCKOro aHauu3a U
VMHTEPHPETALUN TOJyYCHHBIX PE3yJbTAaToOB. Takue 3aaHus BIUIETEHBI B Ka)KJIbIA
U3 pa3JeNoB IIPOrpaMMBIl, IOCKOJIBKY BECh MaTepUall Kypca IHUPOKO UCIOJIb3YETCs
JUISL pellieHus] IPUKIAIHBIX 3a1a4. [Ipu permeHnn peanbHbIX MPAaKTHUYECKUX 3a7ad
yyaliecs: pa3BUBAlOT HAaOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbcs, MCIONb30BaTh AHAIOIHIO, 0000IIAaTh U KOHKPETH3UPOBATH
npobnemy. [lesTenbHOCTh MO (POPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX
3aJa4 OpraHM3yeTcs B MPOILECCE U3YYEHHUs BCEX TeM Kypca «Asredpa v Hagaia
MaTEMaTHYECKOTO aHAIIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM miaHe Ha W3ydeHHE Kypca anreOpbl M Hadal MaTEMaTUYECKOTO
aHanun3a Ha 6a30BOM ypOBHE OTBOJUTCS 2 yaca B Henento B 10 kiacce u 3 daca B
Henento B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

Yucsa ¥ BbIYMCICHUS

Paunonanbupie unciaa. OOBIKHOBEHHBIE U JIECATUYHBIE JIPOOU, MPOIICHTHI,
OeCKOHEUHblE  mepuoAudeckue  JpoOu. ApudMeTHUYecKue  Oomnepanud  C
palMoHaNbHBIMU YHCIAMU, TPE0OpPa30BaHUS YHCIIOBBIX BhIpakeHUH. [I[puMenenue
Ipo0el U MPOLEHTOB ISl PEIICHHS NMPUKIAAHBIX 3a/1a4 U3 Pa3IU4HbIX OTpaciien
3HAHUU U PEATbHOM )KU3HH.

JlelictBuTenpHble  4nciia. PalMOHaNbHBIE W UPPALMOHAIBHBIE YHUCIIA.
ApudpmeTnueckue omnepaudd ¢ JACUCTBUTEIbHBIMU 4HcliaMu. [lpubGnmxénnbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYUCICHUN.

Crenenp ¢ 1enbiM  nokazateneM. CranpgaptHas ¢opma  3alucu
JNEeUCTBUTENLHOTO 4yucia. Vcnonb3oBanue mnoaxoxsmiedi ¢GopMbl  3alucH
JEUCTBUTEIBHBIX YHUCE Ul PEIICHUSA MPAKTUYECKUX 3a4ad U IMPEICTABICHUS
JTAHHBIX.

ApudmMernueckuii  KOpeHb  HAaTypasJbHOW  cremeHu.  JlelictBus ¢
apu(pMETUYECKUMH KOPHSMU HATypaJIbHOM CTENEHHU.

CHHYyC, KOCHHYC ¥ TaHI€HC YMCJIOBOIO aprymeHTa. ApKCHUHYC, apKKOCHUHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOpPa30BaHU.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OCHOBHbIE
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

YpaBHeHUE, KOpEeHb YypaBHEHMs. HepaBeHCTBO, pelleHHE HEpPaBEHCTBA.
Meton nHTEPBAJIOB.

Pemenue nensix v 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienre uppanmoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenrne TpUroHOMETPUYECKUX YPABHEHU M.

[IpyuMeHeHne ypaBHEHUM M HEPABEHCTB K PELICHUIO MAaTEMATUYECKUX 3a1a4
W 3aJ1a4 U3 Pa3IMYHbIX 00JacTe HAyKH U PeaTbHOM KU3HH.

DYyHKIUHN U TPAPUKHU

OyHkius, crnocoObl 3amgaHust GyHkuuu. ['paduk  QyHkuu. BzaumHo
oOpatHble PYHKIINU.

ObnacTh ompenenaeHuss 1 MHOXECTBO 3HaueHUil Qynkuuu. Hymn yskumu.
[IpomMexyTKH 3HAKOTIOCTOSHCTBA. YETHBIC 1 HEUETHBIC (PYHKIIUH.

Crenennast QyHKIMS ¢ HATypajibHBIM U IIeJIbIM Moka3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpauK KOpHS 7-0i CTENEHHU.



TpuroHoMmerpuueckass OKPYKHOCTb, OMNpPEACICHUE TPUTOHOMETPUUYECKUX
(bYHKIMI YUCIOBOTO apryMeHTa.

Hauana MaTeMaTH4ecKOro aHajan3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIeI0BATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATEILHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MMPOrpeccu. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH FeOMETPUUYECKON
nporpeccu. Dopmysa CIOKHBIX MPOLEHTOB. Mcronb3oBaHWE MPOTPECcCHH st
pelIeHus pealibHbIX 3a/1a4 MPUKJIAJHOrO XapaKrepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, onepanuu HajJ MHOXecTBamu. J(uarpammsl Jilsiepa—BeHHa.
[IpuMeHEeHUE TEOPETUKO-MHOKECTBEHHOI'O ammapara JUisi OMUCaHUsl peabHBIX
MIPOLIECCOB U SIBJICHUM, TIPU PELICHUH 3a]1a4 U3 APYTUX yUeOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CIEICTBHE, JOKA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BbIYMCICHUS

HarypansHbie u niensie yncina. [Ipu3Haku 1e1MMOCTH HEIbIX YHCEIT.

CrteneHb ¢ pallMOHAIBHBIM TTOKa3zaTeaeM. CBOMCTBA CTEIICHM.

Jlorapudm yucna. JlecaTuyHble U HaTypajgbHbIE JOrapu(MBbI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXXEHHI, COACPIKAITUX JTOTapru(MBbI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpXKAIIUX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeIIEM.

IIpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHbIE YPAaBHEHHS U HEPABEHCTBA.

JlorapudmMuueckue ypaBHEHHUsI 1 HEPABEHCTBA.

Cucrembl TMHEUHBIX YpaBHEHUMN. PellieHne MpUKIIaIHbIX 3a7a4 C MTOMOIIbIO
CUCTEMBI JIMHEUHBIX YPABHEHUH.

CurcTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

IIpumeHeHne  ypaBHEHMM, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTEeMaTUYeCKUX 3a7ad M 3a/Jady M3 pa3uyHbIX 00JacTeld HayKu WU peaibHOU
KU3HU.

DYyHKIUHN U TPAPUKH

Oynkuusa. [lepuogmueckue  pynkumu. IIpoMexyTku  MOHOTOHHOCTH
¢yHKIMM. MakcumMyMbl U1 MUHMMYMbl (QyHKkiuu. Haunbosblnee u HauMeHbluee
3HaYeHHE (PYHKLIUU HA IPOMEXKYTKE.

Tpuronometpuyeckue GyHKIIUHN, UX CBOWCTBA U TpapUKU.

[ToxazarenbHast u Jorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpadUKU.



Hcnonp3oBanue rpadukoB PYHKIMNA ISl peLICHHUs] YpaBHEHUN U JTMHEWHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUH A7 HCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEM, KOTOpbI€ BO3HMKAIOT IPHU PEIICHUU 3aJady U3 JAPYTUX Yy4eOHBIX
MPEAMETOB U PEATbHON KU3HHU.

Hayaja MaTeMaTH4eCcKOro aHajan3a

HenpepsiBabie GyHKIMH. MeTOI HHTEPBAJIOB JIsl pEIICHUS HEPABCHCTB.

[IponsBonnas  ¢yakuuu. ['eomerpudecknii u  QU3NYECKUH  CMBICI
MIPOU3BOJHOM.

[TpousBoguble  3neMeHTapHbIX  QyHKIui.  Dopmynbl  HaXOXAECHUSA
MPOU3BOJHON CYMMBI, TPOU3BEICHUS U YACTHOTO (PYHKIUH.

[IpumMeHeHue MpoU3BOAHON K MCCIEI0BAHUIO (DYHKLIHMI HA MOHOTOHHOCTb H
sKcTpeMyMbl. HaxoxieHue HanbobIIero 1 HaMMEHbIIEro 3HaueHus1 QyHKIMU Ha
OTpE3KE.

[IpumMeHeHnE NPOU3BOAHOM I HAXOXKICHUS HAWJIY4IlIEr0 pEIICHUs B
NPUKIAIHBIX 3aJa4yaxX, [ ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
bopmynoii unu rpaduKoMm.

[TepBooOpaznas. Tabmiuiia nepBooOpa3HbIX.

Wurerpan, ero reoMerpudyeckuid W (uU3MYecKuid cmbicha. Brruucienue
uHTerpana no gpopmyne Hetorona—JleiiOnuna.



INJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO mpcameTa «MaremaTuka» JOJIDKHO oOecrneunBaTh
AJOCTHUKCHHC Ha YPOBHC CPCOHCTO 06HIGFO O6paBOBaHI/IH CICAYIOIUX JTUIYHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJ'IBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pE3yJbTaThl OCBOEHHUSI MPOrPaMMbI  Y4EOHOTO TIpeaMeTa
«MaremaTuka» XapakTepu3yITCS:

['paxx1aHCKOE BOCITUTAHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIMU O0YYAIOIIEerocsl KaKk aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIEeCTBa, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHHH,
IpoLenyp TpaXIaHCKOro oOmiecTBa (BBIOOpPHI, OMNPOCHI W Tp.), YMEHUEM
B3aUMOJICHCTBOBATh C COIUAIBHBIMA HHCTUTYTAaMH B COOTBETCTBUU C HX
GYHKIUSMY 1 HA3HAUYCHHUEM.

[TatproTnyeckoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCHUMCKON IPaskIaHCKON MJICHTHYHOCTH, YBAKCHHS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKOW MAaTEMATHKHU, IIECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYrUX HayKaxX, TEXHOJOTusX, cpepax
SKOHOMUKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHHSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO  IOBEJICHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MIOCTPOCHHUE YCTONYMBOTO OYIYIIEro.

DcTeTu4ecKoe BOCIIUTAHUE!

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi ICTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3aj1ad, peLIeHUH, paccyKICHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

DU3UYECKOE BOCITUTAHHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
HWHTEpecax 370poBoro u 6e3omacHoro odpasa KW3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0pOBBIO (3710pOBOE€ TMHUTAaHHE, COATAHCUPOBAHHBIM PEXUM 3aHATUU U

OTJIbIXa, peryisipHas busnueckas aKTUBHOCTb); bu3nUecKoro
COBEPIICHCTBOBAHUS, npu 3aHSATUAX CIIOPTUBHO-03/I0POBUTEIBHOI
JEATEIIbHOCTHIO.

TpynoBoe BOCIUTAHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTU TPYAOTIOOUS; MHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW U €€ MNPWIOKEHUSIMU, YMEHUEM COBEPIIATh OCO3HAHHBIA BHIOOP
Oynymeit mnpodeccur W peanu3oBbIBaTh COOCTBEHHbIC >KM3HEHHBIC IJIAHBI,
TOTOBHOCTBIO W  CIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUIO0 HA TMPOTSHKEHUH BCEW JKU3HU, TOTOBHOCTBHIO K AKTHUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MAaTEMAaTUYECKON HANPABICHHOCTH.

DKOJOTUYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYIbTYpbl, MOHWMAHUEM BIUSHUS
COLMAJIBHO-D)KOHOMHYECKUX IPOLIECCOB HA COCTOSIHUE IIPUPOAHOM U COLMAIBHOM
Cpelbl, OCO3HaHUEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpolIeM;
OpPHUEHTAIIMEN HA TPUMEHEHUE MATEMATUYECKUX 3HAHWUW U1 PELICHUS 3a7ady B
0o0JaCTH  OKpYy’)Karomieil cpejpl, IUIAHUPOBAHUA TIOCTYNKOB M OIICHKA UX
BO3MOYKHBIX ITOCJICICTBUU [T OKPY’KAIOLIEH CPEIbI.

[{eHHOCTH HAYYHOTO MTO3HAHHUS:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
VPOBHIO  Pa3BUTUS HAyKM M  OOIICCTBEHHOM MpAKTUKH, [OHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYECKOW JESITeIbHOCTH, ITAaroB €€
pPa3sBUTUS M 3HAYUMOCTH JUIsl PA3BUTUS LMBWIW3ALMHU; OBJIAJACHUEM SI3BIKOM
MAaTEMATUKH W MaTEMaTUYECKOM KyJbTYpOM KakK CpEICTBOM IIO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBISATh IMPOEKTHYK) M HCCIEAOBATEIBCKYIO JESTEIbHOCTD
VHJIMBUIYaJIbHO U B ITPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeameTa
«MaremaTuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicCmeUusMU, YHUBEPCATIbHBIMU Pe2YISIMUBHBIMU OellCTNEUAMU.

1)  Vuusepcanvnvie  no3nasamenvuvie  Oeiicmeus,  obecneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00yUarowuxcs (oceoeHue
Memo008  NO3HAHUA — OKPYICAWe2o0  Mupa,  NpuMeHeHue  J10SUYEeCKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBpie noruueckue AeNCTBUSA:

e BBIABIISATh U XaPAaKTEPU30BaATh CYIIECTBEHHBIE MPU3HAKA MATEMATUICCKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYIUPOBATH
ONpe/eNiCHUs]  TOHATHUW; YCTaHABIMBATh CYIIECTBEHHBIH  MpPHU3HAK
KJIacCU(UKAIMK, OCHOBAHUSA M1 OOOOIICHHWS W CpPaBHEHUS, KPUTEPHUU
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYIUPOBaTH M  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIHE;
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTEMAaTHMYE€CKHUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (aKkTax, MaHHBIX, HAONIOJACHUSIX U YTBEPKICHUSIX;
npemyiaraTh  KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNI;

JienaTh BBIBOABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
IPOBOJIUTH CaMOCTOATENLHO JI0Ka3aTeLCTBA MaTeMaTUYECKUX
YTBEPKICHUH (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIbBL;

BBIOMpATh Croco0 perieHus: yuyeOHO#M 3ajaun (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

Bba3oBrle nccienoBaTelIbcKue JeUCTBUS:

UCITIOJIb30BATh BOMPOCKHI KaK MCCIIENOBATEIHCKUM WHCTPYMEHT IO3HAHMS,
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIUE MPOTUBOpEUne, MpodiemMy,
yCTaHaBJIMBaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITHIO, MHCHHUE;

MIPOBOIUTH CaMOCTOATEIEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
0o0BeKTa, SBJICHHS, TPOIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXITY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

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

MIPOTHO3WPOBATh BO3MOXKHOE Pa3BUTHE TMPOIlecca, a TaKKe BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHSIX.

Pabota ¢ nndopmarmeii:

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

BbIOMpaTh ~ MHGOPMAIMIO W3  HCTOYHUKOB  PA3IMYHBIX  THUIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMALUIO
pa3IMYHBIX BUAOB U (POPM MPEICTABICHHUS,

CTPYKTYpUPOBaTh HHGOPMAIUIO, PEACTABIATh €€ B PA3IMYHBIX (Popmax,
WLTIOCTPUPOBATH TpaduiecKH;



2)

OLICHUBATH HaJEXKHOCTD uH(bOopMaIuu 1o CaMOCTOSITEIILHO
c(OpMyITUPOBAHHBIM KPUTEPHUSIM.
Yuueepcanvnvie  KomMMmyHukamuenwvle Oelicmeus, — 0Oecneuusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYUATOUWUXCSL.
OO01ieHue:

BOCIpUHUMATh U  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO
TOUYKY 3pPEHMsI B YCTHBIX U NMHUCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO
X0y pellIeHus 3a7jaul, KOMMEHTHUPOBATh IOTY4YEHHbBIN pe3yibTar;

B X0/ 0OCYKJEHHS 3a7aBaTh BOIPOCHI 10 CYILIECTBY O0CYKIaeMON TEMBI,
poOJIeMBI, pelIaeMoi 3a/1auu, BbICKa3bIBaTh UEH, HALIEJICHHBIE HA MIOUCK
pELICHUs; COIMOCTaBISATh CBOU CYXKIEHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKMBaTh Pa3M4yle U CXOJCTBO IMO3ULUMN; B
KOPPEKTHOM popme GpopMyIrpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
NPEACTaBIATh  pE3yJbTaThbl  pPEIICHHUS  3aJa4yd,  SKCIEPUMEHTA,
UCCJEIOBAHMS,  TIPOEKTAa;  CaMOCTOSTEIbHO  BbIOMpaTh  (opmat
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

MOHMMATh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMaHTHOM |
WHIUBUTyaIbHON pabOThI MPY PEIICHUH YUCOHBIX 3a71a4; TPUHUMATH 11ETh
COBMECTHOW JCATEIBHOCTH, TUTAHUPOBATH OPTAHMU3AIUI0 COBMECTHOM
paboThI, pacripeieNiaTh BUABI PabOT, 10rOBapUBaThHCS, 00CYKIATh MPOIIECC
U pe3yibTaT padoThl; 0000111aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE IITYPMBbI» W WHBIC), BBIMOJIHATH CBOI YacTh pPabOTHI H
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHW KOMAaH/IbI,
OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIUPOBAHHBIM YIaCTHHUKAMHU B3aUMOICHUCTBUSI.

Vuueepcanvnuvie  pecynamuenvle  Oelicmeus, obecneyusarom

G opmuposarue cMbLCI08bIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHU.
Camoopranuzanus:

COCTABJISITH TIJIaH, AITOPUTM PEIICHUS 3a]1a4H, BHIOMPATH CIIOCOO PEIICHHS C

y4€TOM HMMEIOIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PELIEHUH ¢ Y4ETOM HOBOM MH(OpMaLIUU.
CaMOKOHTPOJIb:

BJI1aACTh HaBbIKaAMH MO3HAaBATEILHOM pe(i)HeKCI/II/I KaKk OCO3HaHHA
COBCPIIACMBIX I[GﬁCTBHﬁ N MBICJIMTCIIBHBIX IMPOICCCOB, UX PC3YJIbTATOB,
BJIaACThb criocobamMu CaMOIIPOBCPKHU, CaMOKOHTPOJIA IIpoHecca U
pe3yiibTaTa pCUICHUA MaTEMaTHYE€CKOMN 3aJa4u,



e TPEABHAECTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTb NPU PEUIEHUH
3a7a4i, BHOCUTHh KOPPEKTHBBI B [IEITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWICHHBIX OMMOOK, BBISBIICHHBIX TPYTHOCTEH;

e OICHUBATh COOTBETCTBHE pE3yJibTaTa IEJIM U YCJIOBHSIM, OOBSICHITH
IIPUYMHBI TOCTHXKEHUSI WIM HEJIOCTHXKEHUS PE3yJIbTAaTOB JECATEIIBHOCTH,
HAXOJIUTh OIMMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoeHne yueOHOro Kypca «Anredpa M Hayana MaTeMaTHUYECKOTO aHAIIA3a)
Ha ypOBHE CpeaHero oOumiero oOpa3oBaHMs JOKHO 0OecnedMBaTh JTOCTHIKEHUE
CJIEYIOIUX MPEAMETHBIX 00pa30BaTENIbHBIX PE3YIbTATOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh NOHATUSAMM: PALUOHAIBHOE M JCHUCTBUTENBHOE YHUCIIO,
OOBIKHOBEHHAA U JECATUYHAS IPOOb, MPOLIEHTHI.

Bomonusate  apudmernuyeckue  omepauud € palUMOHAIBHBIMU U
JNEWCTBUTEIBbHBIMU YUCIIAMU.

BbInonHATh TPUOIMAKEHHBIE BBIUUCIEHUS, UCTIONB3Ys MpaBUiia OKPYTJICHUS,
JIeNaTh MMPUKUAKY U OLICHKY PE3YIbTaTa BHIYMCICHUMN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C ILEJBIM IOKa3aTesieM; CTaHJapTHAs
dopma 3amucu JEHCTBUTENIBHOTO 4MCA, KOPEHb HaTypalbHOM CTENECHH;
MCITIOJIB30BaTh MOAXOIAUTYI0 (hOPMY 3alUCH AEUCTBUTEIBHBIX YUCEN JJIs pELICHUS
MIPAKTUYECKUX 3a/1a49 U MPEICTABICHUS JaHHBIX.

OnepupoBarh MOHATUSMU: CHHYC, KOCUHYC M TaHIT€HC ITPOU3BOJIBHOTO YIJIA;
UCIIOJIb30BaTh 3aIMCh MIPOU3BOJIBHOTO yIiia uepe3 00paTHbIE TPUTOHOMETPUUYECKUE
byHKIIHN.

YpaBHeHus U HEPABEHCTBA

OnepupoBaTh NOHATHUSMU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO; LEJOE,
palrOHAIIbHOE, UPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUUECKNE YPABHECHMUS.

BeimonuaTe npeoOpa3oBaHMs LEIbIX, PALMOHAIBHBIX U HMPPALMOHAIBHBIX
BBIDQKEHUA W  pellaTb OCHOBHBIE THIBI  LEJBIX, PalUMOHAIBHBIX U
UppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

IIpuMeHATh YypaBHEHUSA U HEPABEHCTBA I PEIICHUSA MAaTEMAaTUYECKUX 3a1a4
¥ 3371a4 U3 Pa3IMYHbIX 00acTell HAyKH U PeaJIbHOM KU3HU.



MognenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPDAXKECHNUsI, YPABHCHMs, HEPABEHCTBA II0 YCIOBHIO 3aJa4d, HCCIENOBATh
MOCTPOCHHBIE MOJICNTU C UCIIOJIb30BAHUEM amapara aireOpsi.

DyHKUMH U TPaPUKH

OmnepupoBaTh MOHATUAMM: (PYHKIMS, CIIOCOOBI 3aJaHus (PyHKUMH, 001acTh
OTpe/leNeHNs] M MHOXECTBO 3HaueHHi (yHkuuu, rpaduk (QyHKUIHUU, B3aUMHO
oOpaTHble PYHKIINU.

OmnepupoBaTh NOHATUAMU: YETHOCTH M HEUYETHOCTh (PYHKIMH, HYJIH
GyHKIHUU, TPOMEKYTKH 3HAKOMIOCTOSIHCTBA.

Hcnonws3oBathk rpaduku GyHKUKN AJIs1 pELICHUS] ypaBHEHUH.

Crpouth M 4nTaTh TpaUKu JUHEHHON (PYHKIUU, KBAAPATUYHON (DYHKIIUH,
CTENEHHOW (PYHKIMU C LIEJIBIM TTOKA3aTEeIEM.

Hcnonp3oBatk rpadpuku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYTUX Y4eOHBIX MPEIMETOB U peanbHOMN
YKU3HH; BBIpaxaTh (POpMyJIaMU 3aBUCUMOCTH MEX]y BEJTMUUHAMH.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

OnepupoBaTh MOHATUSMHU: IOCJIENOBATEIBHOCTh, apudMeTHuecKas M
reOMETPUYECKAst IPOIPECCUH.

OmnepupoBaTh MNOHATUSAMH: OECKOHEUHO YOBbIBaollas TeoMeTpudecKas
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH reOMETPUUYECKON MPOrPECCUH.

3aiaBaTh NOCIEA0BATENIBHOCTH PA3IMYHBIMU CITIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA IOCIEIOBATEIBHOCTEN U MPOTPECCUN IS PEILIEHUS
peanpHbIX 3a7a4 IPUKIAJHOTO XapakTepa.

MHokecTBa M JIOTHKA

OnepupoBaTh MOHATUSAMU: MHOKECTBO, ONIEPALIMU HAJl MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar Uil ONHCAHUsA
peasibHbIX MPOLECCOB M SABJICHUH, NMPU PELICHUH 33a4ad M3 APYTUX Y4eOHbIX
IIPEAMETOB.

OnepupoBaTb  MHOHSATHUSAMM: ONpENENICHNE,  TEopema, CIEACTBUE,
JI0Ka3aTEIbCTBO.

11 KIIACC

YucJa 1 BLIYUCIEHUS

OnepupoBaTh MOHSATUSAMH: HATypalbHOE, I€J0€ YKCIO; WCIO0JIb30BAThH
MPU3HAKU JICJIMMOCTH LIEJNBbIX YKHCEN, PA3JIOKECHUE YMCIIA HA MPOCTHIE MHOXKUTEIN
JUUISL peLLIeHUs 3a1ay.

OnepupoBaTh NOHSATUEM: CTETIEHD C PAIMOHAIBHBIM MTOKA3aTEJIEM.

OnepupoBaTh MOHATHUSMU: JOrapu(pM UYHCIIA, NECATUYHBIE U HATypajbHbBIE
aorapu@mel.



YpaBHeHMS U HEPpaBeHCTBA

[IpumMeHsATH CBOMCTBAa CTENEHW I NIpeoOpa3oBaHUs  BBIPAXKECHHIA;
ONEPUPOBATh MOHATUSAMM: IOKA3aTEIbHOE YPABHEHWE W HEPABEHCTBO; pPEIIATh
OCHOBHBIE THIIBI II0KA3aTEbHBIX YPABHEHUI U HEPABEHCTB.

BemonusaTe mnpeoOpa3oBaHMsl BBIPAKEHUHM, COAEpPXKAIIUX JIOTapU(PMBL;
ONEpPUPOBATH MOHATUSAMU: JoTapU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO; peUIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPAaBHEHHUI U HEPABEHCTB.

HaxonuTe pemenys MpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATHAMHU: CHCTEMA JIMHEWHBIX YpPaBHEHUN U €€ PEIICHME,
UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUIA PELICHUS IPAKTUYECKUX 3a1ad4.

HaxoauTp penreHns: NpoCTENIINX CHCTEM U COBOKYITHOCTEW PalMOHAIbHBIX
YPaBHEHUW U HEPABEHCTB.

MognenupoBaTh peanbHblE CUTyalldd Ha S3bIK€ aureOpbl, COCTABIATH
BBIPDAXXECHUs, YPaBHEHMsS, HEPABEHCTBA U CHUCTEMbl II0 YCIOBHMIO 3a/auy,
UCCJIEI0BATh MOCTPOEHHBIE MOJIETH C UCIOJIB30BAHUEM amnapara aareophl.

DOyHkuuu U rpadpuku

OnepupoBaTh MNOHATUAMM: [epuoAnYecKass  (QYHKUMS, MPOMEXYTKH
MOHOTOHHOCTH (DYHKIIMH, TOYKHM OJKCTpemMyma (yHKIMU, HauOosbllIee U
HauMEHbIllee 3HAuYeHHUs (QYHKIUM Ha TPOMEXKYTKE; HCIOJIb30BaTh MX JJIs
UCCIEeI0BAHUS (PYHKIMH, 3aJJaHHOUN rpaduKOM.

OnepupoBath MOHATUAMM: TpadUKH MOKA3ATEIbHOH, JIorapupmMuieckol u
TPUTOHOMETPUUECKUX (PYHKIUH; N300paxaTh UX Ha KOOPAWHATHOW IJIOCKOCTU U
UCIIOJIb30BaTh JJIsl PELICHNUsS] YPAaBHEHUN U HEPABEHCTB.

N300pakaTh HA KOOPJIMHATHOM TJIOCKOCTH TpadUKU JUHEHHBIX ypaBHEHUMN
Y WCIIOJIBb30BaTh UX I PELIECHUS CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Ucnons3oBath rpadukd QyHKIME IS UCCIEIOBAaHMUS IPOIECCOB U
3aBHCUMOCTEH U3 IPYTUX yU4eOHBIX TUCIUIUINH.

Hayana MaTeMaTH4eCKOro aHajam3a

OnepupoBaTh MOHATUSIMU: HEMPEPbIBHASI QYHKIHUS;, TPOU3BOIHAS (QYHKINU;
UCITI0JIb30BaTh FTEOMETPUUYECKUIA M (PU3UUECKHUI CMBICI MPOU3BOIHON AJIs1 pelIeHUs
3a1ad.

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

Hcnonb30oBaTh NPOU3BOAHYIO JJIA HCCIIEO0BAaHUS (DYHKIIMM HA MOHOTOHHOCTb
Y DKCTPEMYMBI, IPUMEHSATh PE3YJIbTaThl UCCIEIOBAHUS K TIOCTPOEHUIO TPaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Uil HAXOXKACHUS HAWIY4YLIEro PELICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COIUAIBHO-3KOHOMUYECKHX, 3a1a4aX.

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



Haxoauth mepBooOpa3HbIe 3JEMEHTAPHBIX (DYHKIUH; BBIYHACIATH WHTETpal
o ¢popmyiie HeroTona—JIeliOruta.

Pemare npukiagHple 3aJa4d, B TOM YHUCIIC COI[HAIBHO-2KOHOMHUYECKOTO M
(u3nUecKoro xapakrepa, CpeJCTBaMi MaTEeMaTHUCCKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Kourposbnble IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
MHokecTBa pallMOHAJIBHBIX U
1 €HCTBUTEIBHBIX YKCeN. PalnoHAIbHBIC 14 1 bubmorexa HOK
A -l https://m.edsoo.ru/1568aba3
YpaBHEHUS U HEPABEHCTBA
) Oyukuun U rpaduku. CTeneHs ¢ HelbM 6 bubmmoreka [JOK
IOKa3aTeiieM https://m.edsoo.ru/1568aba3
3 Apudmerndeckuii KOpeHb N—O1 CTETICHHU. 18 | bu6mmoteka [JOK
HppanmonaiibHble ypaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
DopmyIibl
4 T I/II:"OZOMG nn. Tpuronomerpuyeckue 22 1 bubmmorexa [IOK
P Thun-1p p https://m.edsoo.ru/1568aba3
ypaBHEHUS
5 [TocnenoBaTeIbHOCTH M POTPECCUN 5 1 brbmmorexa [TOK
A porp https://m.edsoo.ru/1568aba3
6 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 3 | bubnmorexa LIOK
3HAHUU https://m.edsoo.ru/1568aba3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 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

KoJunvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Kontpoabusbie IIpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypchl
Crenensb C pallMOHAIBHBIM [10KA3aTEJIEM.
1 [TokazarenpHas ¢pynkuus. [lokazarensHbie 12 1 bubmorexa HOK
YHKIHA. https://m.edsoo.ru/f11c4afd
ypaBHEHUS U HEPABEHCTBA
Jlorapudmuueckas pyHKLIMS.
2 HOFapI/IiMI/IquKI/Ie Q)yaBIfIleHI/Iﬂ u 12 1 bubmmorexa [IOK
p yp https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
Tpuronomerpuueckue KIIUU U UX
3 rpaq)mcn T pHFOHOMeT(bIZtI:GCKHe 9 1 bubmorexa LIOK
P P p https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
bu6mmoreka [IOK
4 IT Bl i 24 1
POUSBOAHAA. LIPHMEHCHIC HPOHIBOAHOH https://m.edsoo.ru/f11c4afd
bu6mmoreka [IOK
nu 1
> HTCTPAJl 1 €T HPUMEHCHIA ? https://m.edsoo.ru/f11c4afd
bu6mmoreka [IOK
i 12 1
6 Crcrembt ypasHeHnii https://m.edsoo.ru/f11c4afd
bubnunorexa LIOK
7 H 1
ATYPAIIbHBIC I HEIIbIC qHrea 6 https://m.edsoo.ru/f11c4afd
2 IToBTOpenue, 0000IIeHNE, CUCTEMATH3AIIHS 18 ) bu6muoreka [IOK
3HAaHUU https://m.edsoo.ru/f11c4afd
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 9 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




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabsnbie IIpakTuyeckue
n/n Bceero U3YYCHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
MHoecTBO, onepanuu HaJl
1 MHOK€eCTBaMU. /[narpaMmbl 1 bubmmorexa [TOK
. ' P 01.09.2025 = https://m.edsoo.ru/746d5dce
Ditnepa—Benna
PannonansHble ynca.
OOBIKHOBEHHBIE U JICCSITUYHbBIC bubnuoreka [{OK
2 1
JpoOH, TIPOLICHTHI, 0ECKOHEUHBIE 03.09.2025  https://m.edsoo.ru/be888093
MIEPUOIUYECKHIE IPOOH
ApudmeTndeckue oneparuu c
3 PalMOHAIIBHBIMU YUCIIAMHU, 1 bubmnoreka IIOK
peoOpa3oBaHus YHCIOBBIX 08.09.2025 | https://m.edsoo.ru/4d7f95fe
BBIPAKECHUI
[Tpumenenue apobeli U NPOIIEHTOB
4 JUIS peLIeHUs NIPUKIIAIHBIX 3a1a4 U3 1 bubnmnoreka HOK
Pa3JIMYHBIX OTPACIIEN 3HAHUHN U 10.09.2025  https://m.edsoo.ru/44dd1046
peanbHOU KU3HU
[Tpumenenue apobeli U NPOIIEHTOB
5 JUIS peLIeHUs IIPUKIIAIHBIX 3a/1a4 U3 ] bubmuoreka [IOK
Pa3JIMYHBIX OTPACIIEN 3HAHUHN U 15.09.2025  https://m.edsoo.ru/d99d8c74
peanbHOU )KU3HU
6 JlelicTBUTEIIbHBIC YHCIIA. | but6mmoreka [IOK
PanmonanbHble 1 HppallMOHAIIBHBIE 17.09.2025 | https://m.edsoo.ru/2f36a36f



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

qucia

ApudmeTnueckue onepauu c

bubnmorexa [IOK

¢bynkuuu. Hynu ¢pynkuumu.

7
NENCTBUTENbHBIMHU YU CIIAMU 22.09.2025  https://m.edsoo.ru/a97a12d9
[TpuG>xEHHBIC BEIYMCIICHHUS],
8 [IpaBWJIa OKPYIJIEHUS, IIPUKAIKA U buGnuorexa [IOK
p pyr » TIPHKHA . 24.09.2025  https://m.edsoo.ru/cb723tbd
OIICHKA PE3yJIbTaTa BBIYNCICHUHN
9 ToxkaecTBa ¥ TOXKIESCTBCHHEIC bubnunorexa LIOK
npeoOpazoBaHus 29.09.2025  https://m.edsoo.ru/3a23acl5
10 VYpaBHEHUE, KOPEHD YPABHEHUS Bubmiorexa OK
P » KOP P 01.10.2025  https://m.edsoo.ru/1 1lac68be
11 HepaBseHcTBO, pelieHne HepaBeHCTBA buGnuorexa [IOK
P b p 06.10.2025 @ https://m.edsoo.ru/50bdf26d
bubnunoreka LIOK
12 Merto e
TOX HHTCPBALIOD 08.10.2025  hitps://m.edsoo.ru/775£5d99
Pemenue nensix u 1poOHO-
13 AIMOHAIBHBIX YPABHEHUI U Bubmiorexa IOK
pall P 13.10.2025 @ https://m.edsoo.ru/6ec7al07
HEPABCHCTB
KouTponbhas pabota mo Teme
"MHOkeCTBa pallMOHATIBHBIX U
14 €HCTBUTEILHBIX UHCEN Bubmiorexa IIOK
A ' 15.10.2025 @ https://m.edsoo.ru/1914a389
PanonasibHBIC YpaBHEHHS U
HEpaBeHCTB"
OyHKIHS, CTOCOOBI 3aJaHUS
15 ¢ynkunu. Bzaumao o6paTHbie buommorexa [TOK
i ' P 20.10.2025  https://m.edsoo.ru/226eeabf
byHKIUA
I'padux kuun. O0IacThb
16 og g) eﬂg):;ﬂ 1 MHOKECTBO 3HAYEHUH bubnmorexa LOK
pest 22.10.2025  https://m.edsoo.ru/763e75ee



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

[TpomexxyTKH 3HaKOTIOCTOSTHCTBA

17 Yérnbie 1 HEYETHBIE (QYHKIIUN bubmmorexa [JOK
05.11.2025 = https://m.edsoo.ru/ff4564ad
CrerneHb ¢ LeIbIM [T0Ka3aTeIeM.
18 CranmaptHas popma 3amnucu bubmmorexa [IOK
. 10.11.2025  https://m.edsoo.ru/66446d3e
JNEHCTBUTENLHOTO Yncia
Hcnonp3oBanue moaxosimeii popmbl
19 3alUCH JEUCTBUTENLHBIX YHCEN I bubnunorexka LIOK
pelIeHus TPakTUYECKUX 3a/1a4 U 12.11.2025  https://m.edsoo.ru/6eadc6f1
MPEJICTaBICHUS JaHHBIX
CrenenHast GyHKIUSA C Ha"TypanbﬂmM BuGmorexa IOK
20 U LeNbIM IToKa3aTeneM. E€ colicTBa
17.11.2025  https://m.edsoo.ru/3f25a047
u rpaduk
21 Apudmerndeckuii KOpeHb bubnuoreka [IOK
HaTypaJbHOM CTEIIEHU 19.11.2025  https://m.edsoo.ru/d82c36d4
” Apudmerndeckuit KOpeHb bubnmnorexka HOK
HATypaJbHOHN CTEIIEHU 24.11.2025 = https://m.edsoo.ru/fe7fc4db
” CaoiicTBa apu(PMETHIECKOTO KOPHS bubmuorexa [JOK
HaTypaJlbHOM CTETIEHU 26.11.2025  https://m.edsoo.ru/d0f0b260
24 CaoiicTBa apr(pMETUIECKOTO KOPHS bubnnorexa [JOK
HaTypaJlbHOM CTETIEHU 01.12.2025 | https://m.edso00.ru/c3389865
’5 CaotlicTBa apu(pMETUYECKOTO KOPHS bubmuoreka [JOK
HATypaJIbHOMN CTEIIEHU 03.12.2025 = https://m.edsoo.ru/444c4b9c
26 JeiicTBus ¢ apupmMeTHUECKUMU bubmuoreka [IOK
KOPHSIMU N—Oi CTENIEHU 08.12.2025  https://m.edsoo.ru/54b815¢5
7 HeiicTBus ¢ apudMeTnuecKkumMu bubmuoreka LIOK
KOPHSIMH N—OW CTEIIEHU 10.12.2025  https://m.edsoo.ru/83105a0e
28 JeiicTBus ¢ apupMeTHUSCKUMHU bubnmorexa [JOK



https://m.edsoo.ru/ff4564ad
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

KOPHSIMHU N—OU CTEIIEHU 15.12.2025  https://m.edsoo.ru/2ablc7bc
79 HeticTBus ¢ apuMeTHUSCKUMU bubnmnoreka HOK
KOPHSIMH N—OW CTEIIEHU 17.12.2025  https://m.edsoo.ru/eacb053¢
30 JeiicTBus ¢ apupMeTHUESCKUMHU bubmmoreka [JOK
KOpPHSIMU N—OU CTETIEHU 22.12.2025  https://m.edsoo.ru/8aSadasS1
31 Pemenune nppannoHanbHbIX Bbubmuoteka [JOK
YpaBHEHUH U HEPABEHCTB 24.12.2025  https://m.edsoo.ru/69106ae7
3 Penrenune nppanmoHanIbHbBIX bubanorexa [JOK
YpaBHEHUH U HEPABEHCTB 29.12.2025  https://m.edsoo.ru/9362fea9
13 Pewienne nppanmoHaibHbIX bubnmoreka [JOK
YpaBHEHUI U HEPaBEHCTB 12.01.2026  https://m.edsoo.ru/78d9b391
34 Pemenne nppanmoHaIbHBIX bubnuoreka [IOK
YpaBHEHUM U HEPABEHCTB 14.01.2026  https://m.edsoo.ru/de7ca33e
35 Penrenune nppanmoHanbHbBIX bubnmnorexa [JOK
YpaBHEHUM U HEPABEHCTB 19.01.2026  https://m.edsoo.ru/87e5e52d
36 CaoiicTBa U rpaguK KOpHS n-oi bubmuoreka [IOK
CTEIEHU 21.01.2026 | https://m.edsoo.ru/ebOcc5e3
CaoticTBa U rpauK KOpHS n-oi bubnuoreka [IOK
37
CTEIEHU 26.01.2026  https://m.edsoo.ru/5f29b9b5
KonrtponbHas pabora no reme
18 "ApupmeTrueckuii KOpeHb N—oif bubmuoreka [IOK
creneHu. MppanuoHanbHbIe 28.01.2026 = https://m.edsoo.ru/f13af630
YpaBHEHUS U HEpaBEHCTBA"
39 Cunyc, KOCUHYC U TaHT€HC bubnmnoreka [JOK
YUCJIOBOTO apryMeEHTa 02.02.2026 = https://m.edsoo.ru/5f605ed0
40 CuHyc, KOCHHYC ¥ TAaHTE€HC bubnuotexa [JOK
YUCJIOBOTO apryMeHTa 04.02.2026 | https://m.edsoo.ru/ec9f4d78
41 ApKCUHYC, apKKOCHHYC U apKTaHT'€HC bu6muoreka [JOK



https://m.edsoo.ru/2ab1c7bc
https://m.edsoo.ru/eacb053c
https://m.edsoo.ru/8a5ada51
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

YHUCJIOBOT'O apryMEHTa 09.02.2026  https://m.edsoo.ru/b8f5d49a
42 ApKCHHYC, apKKOCUHYC U apKTaHT'€HC bubnmnoreka HOK
YHCIIOBOI'O ApTyMEHTA 11.02.2026  https://m.edsoo.ru/f1ff9220
Tpuronomerpuyeckas OKpyKHOCTb,
43 05 e eJ'IeHI/I: HFOHOMeE yI/I‘IeCKI/IX bubmmorexa LIOK
pedt . P P 16.02.2026  https://m.edsoo.ru/6df195a0
(GYHKLUI YUCIOBOIO apryMeHTa
Tpuronomerpudeckas OKpyKHOCTb,
44 05 e eJIeHI/I: T I/IFOHOMG’I;) yI/I‘ICCKI/IX bubmmorexa LIOK
pet N P P 18.02.2026  https://m.edsoo.ru/6b61c578
(GYHKLUI YUCIOBOIO apryMeHTa
OCHOBHbBIE TPUTOHOMETPUYECKUE bubnuoreka [IOK
45
bopMyITBI 23.02.2026 = https://m.edsoo.ru/6ed2b3ba
46 OCHOBHBIE TPUTOHOMETPUYECKUE bubnmnoreka [JOK
bopMybl 25.02.2026 @ https://m.edsoo.ru/fcdd2a2e
47 OCHOBHBIE TPUTOHOMETPUUYECKUE bubmmoreka [JOK
hopmysr 02.03.2026 = https://m.edsoo.ru/b8a0ff2f
OCHOBHBIE TPUTOHOMETPUYECKUE bubmuoreka [IOK
48
bopMyIBI 04.03.2026  https://m.edsoo.ru/12d1413c
49 [TpeoGpa3oBanue bubnuorexa [IOK
TPUTOHOMETPUYECKUX BBIPAKCHUN 09.03.2026  https://m.edsoo.ru/e248c5fc
50 [Tpeobpa3zoBanue bubmmnoreka HOK
TPUTOHOMETPUYECKUX BBIPAKCHUN 11.03.2026  https://m.edsoo.ru/09baSb3d
51 [TpeoOpa3oBanue bubmuoreka [IOK
TPUTOHOMETPUYECKUX BBIPAKEHUHN 16.03.2026  https://m.edsoo.ru/1f4655da
57 [IpeobpazoBanue bu6muorexa [JOK
TPUTOHOMETPUYECKUX BBIPAKECHUN 18.03.2026  https://m.edsoo.ru/76ce9958
53 [Tpeobpa3zoBanue bubmuoreka [JOK
TPUTOHOMETPUYECKUX BBIPAKECHUN 23.03.2026  https://m.edsoo.ru/8fa598b5
54 Pemenne TpuroHomMeTpUYECKHX bubnuotexa [JOK



https://m.edsoo.ru/b8f5d49a
https://m.edsoo.ru/f1ff9220
https://m.edsoo.ru/6df195a0
https://m.edsoo.ru/6b61c578
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

yYpaBHEHU I 25.03.2026  https://m.edsoo.ru/6baefe19
55 PelieHue TpuroHOMETpUYECKUX bubnmnoreka HOK
ypaBHEHU U 06.04.2026 | https://m.edsoo.ru/alf8d141
56 Pemenne TpUroHoMeTpUYECKUX bubmmoreka [JOK
ypaBHEHUU 08.04.2026  https://m.edsoo.ru/65a0f2d0
57 Pemenune TpuronomMeTpuueckux Bbubmuoteka [JOK
ypaBHEHU U 13.04.2026 = https://m.edsoo.ru/0d8a770d
53 Pentenne TpUroHOMETPUUECKHUX bubanorexa [JOK
ypaBHEHU I 15.04.2026  https://m.edsoo.ru/cec28774
59 Pemienne TpuroHoMeTpudeCcKIX Bbu6moreka [JOK
YpaBHEHUU 20.04.2026  https://m.edsoo.ru/e6eec650
O6006menne o TemaM "OCHOBHBIE
60 TPUTOHOMETpHUYECKHE (HOPMYJIBI bubmorexa [IOK
YHPL " 22.04.2026 = https://m.edsoo.ru/ae44acdc
TpuroHomeTpuveckne ypaBHEHHUS
KonTtponsHast pabora o Teme
"®opMyIIbl TPUTOHOMETPHH.
61 T HEOHYOMeTqueCKI/Ie v brbmmorexa [IOK
P P ) 27.04.2026  https//m.edsoo.ru/b46a8228
ypaBHeHus'"/Bcepoccuiickas
poBepoyHas pabora
2 Htorosas koHTpoJIbHAs paboTa / bubmuoreka [IOK
Bcepoccuiickas mpoBepouHas padboTa 29.04.2026  https://m.edsoo.ru/188bbf6e
O00011eH1Ee, CHCTEMAaTH3ALUS
63 3HaHUH 3a Kypc areOpbl 1 Havyam brbmmorexa [TOK
04.05.2026 | https://m.edsoo.ru/33e6629¢
MaTeMaTuueckoro ananusa 10 kimacca
ApudmeTrnueckasi 1 reoMeTpuyecKas
64 nporpeccuu. Mcnons3oBanue bu6muoreka [JOK
MPOTPECCHUU JJISI PELICHUS PEATIbHBIX 06.05.2026 = https://m.eds00.ru/d36669f8

3ala4 NPUKIaJHOT'O XapaKTepa
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BeckoneuHo yObIBaromas
reomeTtpuyeckas mporpeccust. Cymma

bubnunoreka LIOK

65 1
OECKOHEYHO YOBIBarOIICH 11.05.2026 | https://m.edsoo.ru/1cbf72bl
T€OMETPUUYECKON MTPOTPECCUU
bubnunoreka LIOK
(6h) 1
66 OPMYJIa CHOAHBIX HPOUCHTOB 13.05.2026 @ hittps://m.edsoo.ru/538fc437
67 DopMyia ClI0KHBIX IIPOLEHTOB 1 Bubmaorexa ITOK
P pon 18.05.2026 = https://m.edsoo.ru/c2627eca
O06o0mIeHre, CHCTEMAaTH3alIHs
68 3HaHHII;I 3a KypcC aJireOpbl I/IHHaanI 1 buGnuorexa [IOK
P p 20.05.2026  https://m.edsoo.ru/49f1b827
MmareMaTuuyeckoro asanmsa 10 kimacca
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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11 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tema ypoxa Bcero Kontpoaensie  Ipakrueckue U3Y4YEeHUsS oOpa3oBaTe/ibHbIE
padoThI padoThbI
pecypcbl
| Crenenb ¢ pallMOHATBHBIM 1 bubnmnoreka HOK
I10Ka3areyieM 01.09.2025  https://m.edsoo.ru/a52939b3
2 CBoiicTBa cTeNeHU 1 bubmmorexa [IOK
03.09.2025 | https://m.edsoo.ru/ff601408
3 [IpeoOpa3oBanne BBIpAKEHHIA, | bubnuoreka [IOK
COZIEPIKAIMX PAllMOHAIBHBIE CTENEHU 05.09.2025 | https://m.edsoo.ru/3d87e248
4 [IpeoOpazoBaHue BBIpAXKEHUH, | bubnmnoreka [JOK
COZIEpIKAIlMX pallMOHAIbHBIE CTEIIEHU 08.09.2025 | https://m.edsoo.ru/343c6b64
5 [IpeoOpa3oBanue BBIPAKEHHIA, | Bbu6mmotreka [JOK
COZEPIKALIMX PALlMOHAIBHBIE CTENIEHU 10.09.2025  https://m.edsoo.ru/4064d354
6 [TokazarenbHble ypaBHEHUS U | bubnuoreka [IOK
HEpPaBEHCTBA 12.09.2025  https://m.edsoo.ru/be76320c
7 IToka3aTenbHbIE YpaBHEHUS U 1 bubmmnoreka HOK
HEpPAaBEHCTBA 15.09.2025  https://m.edsoo.ru/3d408009
g [TokazaTenbHble YypaBHEHUS U | bubmmnoreka HOK
HEpPAaBEHCTBA 17.09.2025  https://m.edsoo.ru/bd5ffOec
9 [TokazarenbHble ypaBHEHUS U 1 bubmuoreka [IOK
HEpPaBEHCTBA 19.09.2025  https://m.edsoo.ru/cebf10c6
ITokasaTenbHbIE YpaBHEHUS U bubmuoreka [JOK
10 1
HEPaBEHCTBA 22.09.2025  https://m.edsoo.ru/536de727
1 [TokazarenbHas pyHKLMs, €€ CBOMCTBA 1 bubmuoreka [JOK
U rpaduk 24.09.2025  https://m.edsoo.ru/85bc8132



https://m.edsoo.ru/a52939b3
https://m.edsoo.ru/ff601408
https://m.edsoo.ru/3d87e248
https://m.edsoo.ru/343c6b64
https://m.edsoo.ru/4064d354
https://m.edsoo.ru/be76320c
https://m.edsoo.ru/3d408009
https://m.edsoo.ru/bd5ff0ec
https://m.edsoo.ru/cebf10c6
https://m.edsoo.ru/536de727
https://m.edsoo.ru/85bc8132

Konrponsnas pabora o Teme
"Crernens ¢ paluoOHaIbHbIM

12 nokasarenem. [lokazarenbHas bubmmorexa LIOK
26.09.2025  https://m.edsoo.ru/58e8e2f2
¢bynkus. [lokazaTenbHble ypaBHEHUS
Y HepaBeHCTBa"
bubnunoreka LIOK
13 Jlorapugw rmcna 29.09.2025  https://m.edsoo.ru/3e3230d4
14 JlecaTu4HBIE U HATypAJIbHbIE bubnuoreka [JOK
norapupmMsbl 01.10.2025  https://m.edsoo.ru/lea72162
15 [Ipeobpa3oBaHue BbIpaxeHH, bubmmoreka [JOK
coJiep>Kaliux Jorapudmol 03.10.2025 | https://m.edsoo.ru/da48154c
16 [IpeoOpa3oBanne BBIPAKEHHIA, Bbu6moreka [JOK
coJiepKalIux JorapupmMbl 06.10.2025 | https://m.edsoo.ru/4beff03b
17 [IpeoOpa3oBaHue BBIPAKEHHIA, bubnuoreka [IOK
COJIepIKaIIuX Jorapudmel 08.10.2025  https://m.edsoo.ru/fe189f2d
13 IIpeoOpa3oBaHue BbIpAKEHHIH, bubnmnorexka HOK
CoJIep>KalIux Jorapudmol 10.10.2025  https://m.edsoo.ru/fadb8aas
19 Jlorapudmudeckue ypaBHEHUS U bubmuorexa [JOK
HEpPaBEHCTBA 13.10.2025 = https://m.edsoo.ru/3034724¢
20 Jlorapudmudeckue ypaBHEHUS 1 bubnnorexa [JOK
HEpPaBEHCTBA 15.10.2025  https://m.edsoo.ru/712ac2d9
)1 Jlorapudpmmuueckue ypaBHEHUs U bubnmnoreka HOK
HEpPaBEHCTBA 17.10.2025  https://m.edsoo.ru/9e3f4bc9
2 JlorapudmMuueckre ypaBHEHUS U bubnuotexa [JOK
HEpPaBEHCTBA 20.10.2025  https://m.edsoo.ru/15bclcfb
3 Jlorapudpmuueckas pyHkuus, eé bubmuoreka LIOK
CBOICTBa U Tpaduk 22.10.2025  https://m.edsoo.ru/d68bbe9d
24 Jlorapudpmuueckas pyHkuus, eé bubmuoreka [OK
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CBOICTBA U TpaduK 24.10.2025 | https://m.edsoo.ru/9d102051
)5 Tpuronomerpuueckue GyHKIIUU, UX bubnmnoreka HOK
CBOWMCTBA U TpaduKH 05.11.2025 | https://m.edsoo.ru/beeff646
26 Tpuronomerpuyeckue GyHKINU, UX bubmmoreka [JOK
CBOICTBa U rpaduku 07.11.2025 = https://m.edsoo.ru/d2e4601b
7 Tpuronomerpuueckue GyHKIUH, UX Bbubmuoteka [JOK
CBOWCTBA U TpaduKH 10.11.2025  https://m.edsoo.ru/ba9da96d
73 Tpuronomerpuyeckue GyHKINH, UX bubanorexa [JOK
CBOWCTBA U TpaduKH 12.11.2025  https://m.edsoo.ru/24ab3c53
29 [Ipumepbl TPUTOHOMETPHUUECKUX Bbu6moreka [JOK
HEpPaBEHCTB 14.11.2025  https://m.edsoo.ru/5272b9al
30 [IpuMepsl TPUTOHOMETPUYECKUX bubnuoreka [IOK
HEpPABEHCTB 17.11.2025  https://m.edsoo.ru/0c837397
31 [IpuMepbl TPUTOHOMETPUUECKUX bubnmnorexa [JOK
HEPABEHCTB 19.11.2025  https://m.edsoo.ru/e6e1901f
3 IIpuMepsl TPUTOHOMETPUUECKUX bubmmnoreka HOK
HEPaBEHCTB 21.11.2025  https://m.edsoo.ru/0f903¢c75
KonTponbnas pabora no teme
"Jlorapudmuueckas GyHKIHS.
Jlorapupmuueckne ypaBHEHUS U
33 Hepa]fel-(li()ZTBa.TpI/IFOI};l())MeTpI/I‘{eCKI/Ie brbmmorexa [IOK
24.11.2025 | https://m.edsoo.ru/10130727
GYHKIIUU U UX
rpaduku. Tpuronomerpuueckue
HepaBeHCTBa"
but6mmoreka [IOK
34 Henpepeikiiie Gyt 26.11.2025  https://m.edsoo.ru/403bfb0d
35 MeTto MHTEpPBAJIOB JIs pEIICHUS bubmuoreka [JOK
HEpPaBEHCTB 28.11.2025  https://m.edsoo.ru/6db0b423
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36 MeTo1 UHTEPBAJIOB JUIsl PEIICHHUS Bbubmuoteka [JOK
HEpPaBEHCTB 01.12.2025  https://m.edsoo.ru/0adbcelb
bub6nmoreka [IOK
37 Hpomssoauaz Gyt 03.12.2025 = https://m.edsoo.ru/0731ad3d
bubnunorexa LIOK
38 Tlpomssozuas Qymku 05.12.2025  https://m.edsoo.ru/723dd608
39 I'eomerpuueckuii u puzndeckuii Bu6muoteka [JOK
CMBICJI TPOU3BOTHOM 08.12.2025 @ https://m.edsoo.ru/6¢8d36ff
40 I'eomerpuueckuii u puzndecKuii bubnuoreka [IOK
CMBICJI TPOU3BOIHOM 10.12.2025  https://m.edsoo.ru/a413eca9
41 [Ipou3BoIHBIE ATIEMEHTAPHBIX bu6moreka [JOK
byHKUMI 12.12.2025  https://m.edsoo.ru/c7550e5f
4 [Ipon3BoiHBIE AIEMEHTAPHBIX bu6moreka [JOK
byHKIUH 15.12.2025  https://m.edsoo.ru/14ab3cdb
43 [IpousBoaHAas CyMMBI, IPOU3BEICHUS, bubnnoreka [JOK
4acTHOTO (hyHKIIUHA 17.12.2025  https://m.edsoo.ru/c12a0552
m [IponsBoHast CyMMBl, IPOU3BEACHMS, bubnmnoreka HOK
94acTHOTO (DyHKIMUH 19.12.2025  https://m.edsoo.ru/d598f201
45 [TIponsBogHAas CyMMBI, IPOU3BEICHUS, bu6mmoreka [IOK
4acCTHOTO (PyHKIIUHA 22.12.2025  https://m.edsoo.ru/1de34d4d
[Ipumenenne npou3BOIHON K
46 H(iHGHOBaHHmp(l)yHKHfIfI Ha bubmorexa HOK
24.12.2025 | https://m.edsoo.ru/17af2df9
MOHOTOHHOCTb M 3KCTPEMYMBI
[Ipumenenne npou3BOIHOM K
47 HCP;JIC;[OBaHHIop(byHKuiI?I Ha bubmmorexa [IOK
26.12.2025  https://m.edsoo.ru/a8ca5ad4
MOHOTOHHOCTB M KCTPEMYMBI
43 [IpuMeHeHne MpOU3BOJHON K bubmuoreka [JOK
UCCIIeIOBaHMIO (PYHKIIMH Ha 29.12.2025 | https://m.edsoo.ru/0b411edd
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MOHOTOHHOCTB U 3KCTPEMYMbI

[Ipumenenne npou3BOHON K

49 WCCIICIOBAHMIO (DYHKIIMH Ha bubmmorexa LOK
- 12.01.2026  https://m.cdsoo.ru/caf9bd2f
MOHOTOHHOCTB Ml 9KCTPEMYMBI
Haxoxnenne HanOOJIbIIErO U
bu6nmorexa [IOK
50 HaWMEHBIIIETO 3HAYCHUS (YHKIIMHA HA
14.01.2026 @ https://m.edsoo.ru/fac78f05
OTpe3Ke
Haxoxnenne HauOOJIbIIErO U
bubnunoreka LIOK
51 HaMMEHBIIETo 3HaUYeHUsl (PYHKIUU Ha
16.01.2026 | https://m.edsoo.ru/fb6a8acf
OTpe3Ke
Haxoxnenne HauOOJIBIIErO U
52 HaWMEHBIIIETO 3HAYCHUST (PYHKIIMH HA Bubmuorexa LIOK
i 19.01.2026 | hittps://m.edsoo.ru/cffcb7e5
OTpe3Ke
Haxoxnenue HanOOJIBIIErO U
53 HaWMEHBIIIETO 3HAYCHUS (PYHKIIMH HA Bubmorexa IIOK
i 21.01.2026 @ https://m.edsoo.ru/d9469916
OTpe3Ke
Haxoxnenne HanOOJIBIIErO U
54 HauMEHBIIIETO 3HaUYeHUsl (QYHKIIUU Ha Bubmorexa IIOK
i 23.01.2026 = https://m.edsoo.ru/ad15000e
OTpe3Ke
Haxoxnenne HanOOJIBIIErO U
55 HauMEHBIIIETO 3HaUYeHUsl (YHKIIUU Ha Bubmaorexa IIOK
i 26.01.2026 @ https://m.edsoo.ru/86adcbfd
OTpe3Ke
[IpuMeHeHne npou3BOJHON [
HAXO0XJICHUS HAWTYYIEro PEeIeHUs B
but6mmoreka [IOK
56 MPUKJIAHBIX 3a/1ayax, JJIs
28.01.2026  https://m.edsoo.ru/13205d80
oTpeieNIeHUs] CKOPOCTH Tpoliecca,
3aJJaHHOTO (POPMYJION MK rpaduKOM
57 Kontponbras pabota mo teme bubnuoteka [JOK
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"ITponsBonnas. [Ipumenenue 30.01.2026  https://m.edsoo.ru/f8ed5f99
MPOU3BOAHOMN"
58 [lepBooOpaznas. Tabmuma bubnuoreka [IOK
epBOOOpa3HBIX 02.02.2026 = https://m.edsoo.ru/d777edf8
59 [TepBooOpasnas. Tabmuma bubnunorexa LIOK
MepBOOOPA3HBIX 04.02.2026  https://m.edsoo.ru/30c3697b
60 WuTerpan, reoMeTpuyecKuii u Bu6muoteka [JOK
(hbU3UYECKU CMBICIT HHTETpalia 06.02.2026  https://m.edsoo.ru/391272¢9
61 NHTerpai, reoMeTpuyeCcKuil 1 bubnuoreka [IOK
(bu3HYeCKU CMBICT HHTETpaja 09.02.2026 = https://m.edsoo.ru/d359fb5f
2 WuTterpan, reomeTpudeckuii u bubnuorexa [JOK
(bu3nuecKuil CMbICT UHTETpaja 11.02.2026  https://m.edsoo.ru/07eb464b
63 Brruucnenne unTerpana mo popmyie bubmmoreka [JOK
Hprorona—IJleiibnnia 13.02.2026 | https://m.edsoo.ru/b9b225¢3
64 Breruncnenmne uHTErpana mo hopmyie bubnnoreka [JOK
Hprorona—IJletiOania 16.02.2026  https://m.edsoo.ru/b800deb4
65 Brruncnenue unrerpana mo ¢popmyie bubmuoreka [JOK
Herorona—JleiiOnumna 18.02.2026 | https://m.edsoo.ru/f5eed075
66 Brruucnenue uaTerpana mo gpopmyie bubmuorexa [JOK
Hprorona—IJletibania 20.02.2026 | https://m.edsoo.ru/41da431a
67 CucreMbl TMHEMHBIX YpaBHEHU brbmmorexa [IOK
25.02.2026 | https://m.edsoo.ru/b648235a
68 CucremMpl TMHEVHBIX YpaBHEHUN Bubmmorexa [IOK
27.02.2026 @ https://m.edsoo.ru/5ab83864
Pemenune npuknaaHeix 3amay ¢
69 IMOMOILLIO CUCTEMBI JTMHEHHBIX bubnmorexa LOK
. 02.03.2026  https://m.edsoo.ru/add65ee5
ypaBHEHUH
70 Pemenune nmpuknaaHeix 3amay ¢ but6mmoreka [IOK



https://m.edsoo.ru/f8ed5f99
https://m.edsoo.ru/d777edf8
https://m.edsoo.ru/30c3697b
https://m.edsoo.ru/391272c9
https://m.edsoo.ru/d359fb5f
https://m.edsoo.ru/07eb464b
https://m.edsoo.ru/b9b225c3
https://m.edsoo.ru/b800deb4
https://m.edsoo.ru/f5eed075
https://m.edsoo.ru/41da431a
https://m.edsoo.ru/b648235a
https://m.edsoo.ru/5ab83864
https://m.edsoo.ru/a4d65ee5

IIOMOILBIO CUCTEMBI JINHEUHBIX 04.03.2026 = https://m.edsoo.ru/aa5962el
YpaBHEHUU
CucreMspl 1 COBOKYITHOCTH LIENbIX,

71 palOHAIbHBIX, UPPALUOHAIBHBIX, bubnuoreka [JOK
MOKa3aTeIbHBIX, JOTapu(PMHIECKUX 06.03.2026  https://m.edsoo.ru/48190472
YPAaBHEHUN U HEPABEHCTB
CucTteMbl U COBOKYITHOCTH LIEJIBIX,

7 palrOHAIbHBIX, UPPALUOHAIBHBIX, bubnuoreka [JOK
MOKa3aTeIbHBIX, JIOTAPUPMUIECKUX 06.03.2026 | https://m.edsoo.ru/2dbd3859
YPaBHEHUW U HEPABEHCTB
CucTteMbl U COBOKYITHOCTH LIEJIBIX,

7 palnMoHaNBHBIX, UPPALIUOHATILHBIX, bubnuoreka [IOK
MOKa3aTeIbHBIX, JIOTAPUPMUIECKUX 11.03.2026  https://m.edsoo.ru/7ab8d17e
YPAaBHEHUW U HEPABEHCTB
CucTteMbl U COBOKYITHOCTH LIEJIBIX,

74 palOHaIbHBIX, UPPALMOHAIIBHBIX, bubmuoreka [IOK
MoKa3aTeIbHbIX, JJIOTapU(PMUIECKUX 13.03.2026  https://m.edsoo.ru/81cccfe9
YPaBHEHUN U HEPABEHCTB

75 Hcnonb3oBanue rpadukoB GyHKINUN bubmmnoreka HOK
JUISl peLLIEHUs] YPAaBHEHUN U CUCTEM 16.03.2026  https://m.edsoo.ru/039949bf

76 Hcnons3zoBanue rpadukoB GpyHKIUH bubmuoreka [JOK
JUISL pEUIEHUS YPABHEHUN U CUCTEM 18.03.2026  https://m.edsoo.ru/a7d95f79
[IpuMeHeHne ypaBHEHUN, CUCTEM U
HEPaBEHCTB K PEHICHUIO

77 MaTeMaTHUECKUX 3aJiad U 3aJa4 U3 Bubmiorexa OK

. 20.03.2026  https://m.edsoo.ru/ca878deb
pa3aMyYHbIX 00JacTel HayKH U
peanbHOU KU3HU
78 Kontponbras pabota mo teme bubmorexa HOK

https://m.edsoo.ru/471c735b
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"NHTerpan u ero NpuMeHEHusl.
CucrtemMbl ypaBHEeHHI"

23.03.2026

HarypanbHble u niensle 4ucia B

bub6nmoreka [IOK

79
3a7a4ax U3 peajbHOU KU3HU 25.03.2026 = https://m.edsoo.ru/3ceel327
20 HarypanbHble u 11enple 4ucia B bubmmoreka [JOK
3a7a4ax U3 peajbHOU KU3HU 27.03.2026 @ https://m.edsoo.ru/a35al31d
21 HatypanbHble u 1ienble yncia B Bu6muoteka [JOK
3a/1auax U3 peaslbHON KU3HH 06.04.2026 = https://m.edsoo.ru/ef10c4f9
82 IIpn3Haky IeTUMOCTH IIENBIX YHCET bubnuorexa [IOK
P A t 08.04.2026 = https://m.edsoo.ru/51696a67
83 IIpn3Haku DeTUMOCTH LIENBIX YHCET bubmorexa HOK
P A H 10.04.2026 | https://m.edsoo.ru/fab81cOe
84 IIpu3Haky IeTUMOCTH IIENBIX YHCET buGnuorexa LIOK
P 13.04.2026 = https://m.edsoo.ru/ef2c6e43
25 [ToBTOpeHue, 0600meHNE, bub6nmorexa LIOK
cucTeMaTu3alnys 3HaHU. Y paBHEHUS 15.04.2026 = https://m.edsoo.ru/0312cf8¢c
26 [ToBTOpenue, 060061IeHNE, bubnunoreka [JOK
cUCTeMaTU3alus 3HaHUN. Y paBHEHUS 17.04.2026  https://m.edsoo.ru/247d2fe7
[ToBTOpenue, 06001IEHNE, bu6mmoreka [IOK
87 N
cucTeMaTu3alnys 3HaHUi. Y paBHEHUS 20.04.2026 | https://m.edsoo.ru/e8b87729
28 [ToBTOpeHue, 06001IeHNE, bubnunorexa LIOK
cucTeMaTu3alys 3HaHU. Y paBHEHUS 22.04.2026 = https://m.edsoo.ru/1bf2fb98
IToBTOpenue, 06o0IeHNE, bub6muoreka [IOK
89 .
CUCTEMaTU3alus 3HAHUW. Y paBHEHUS 24.04.2026  https://m.edsoo.ru/9c44cbea
90 [ToBTOpenue, 0600IIEHNE, but6mmorekxa [IOK
cucTeMaTu3alys 3HaHU. Y paBHEHUS 27.04.2026 | https://m.edsoo.ru/337aad59
91 [ToBTOpeHue, 06001IeHNE, bubnunorexa LIOK
cucrtemaTtusanus 3Hanuii. HepaBeHcTna 29.04.2026  https://m.edsoo.ru/a86014el



https://m.edsoo.ru/3cee1327
https://m.edsoo.ru/a35a131d
https://m.edsoo.ru/ef10c4f9
https://m.edsoo.ru/51696a67
https://m.edsoo.ru/fab81c0e
https://m.edsoo.ru/ef2c6e43
https://m.edsoo.ru/0312cf8c
https://m.edsoo.ru/247d2fe7
https://m.edsoo.ru/e8b87729
https://m.edsoo.ru/1bf2fb98
https://m.edsoo.ru/9c44c6ca
https://m.edsoo.ru/337aad59
https://m.edsoo.ru/a86014e1

9 [ToBTOpenue, 060061IeHNE, bubnunoreka LIOK
cuctemaTusanus 3Hanuil. HepaBeHcrna 29.04.2026 = https://m.edsoo.ru/5¢c45a60a
93 [ToBTOpeHue, 060061IeHNE, bub6nmoreka [IOK
cucreMarusanus 3HaHuii. HepaBencrsa 04.05.2026  https://m.edsoo.ru/19304aba
o4 [ToBTOpEeHME, 0000IIEHNE, bubnunorexa LIOK
cuctemaTtusanus 3Hanuil. HepaBeHncrna 06.05.2026 @ https://m.edsoo.ru/c3d4b282
[ToBTOpeHue, 06001IeHNE,
95 cucTeMaTu3anus 3HaHui. CucTemMbl bubmorexa [IOK
. 08.05.2026 | https://m.edsoo.ru/a20b8adc
ypaBHEHUH
[ToBTOpeHue, 06001mEeHNE,
96 cucrteMaTusanus 3HaHui. CHCTEMBI bubmmorexa [OK
. 13.05.2026 | https://m.edsoo.ru/a012476d
YpaBHCHHIA
97 [ToBTOpeHME, 0000MIECHNE, bubnnoreka [JOK
cucreMaTu3anus 3HaHui. QyHKIHUH 13.05.2026  https://m.edsoo.ru/d620c191
08 [ToBTOpeHuEe, 0600IIEHNE, bubnunoreka LIOK
cucreMaTu3anus 3HaHui. OyHKIHUH 15.05.2026  https://m.edsoo.ru/7017196f
bubmnoreka IIOK
% Hroroas KoHTpoxbHas pabota 18.05.2026  https:/m.edsoo.ru/513¢9889
bu6nmorexa LIOK
100 Hrorosas konTpostkKas pabota 18.05.2026 = https://m.eds00.ru/2276973
O06001enue, cucTeMaTH3alus 3HaHUH
101 3a Kypc anreOpbl ¥ Hayall bubnmnoreka HOK
MaTeMaTudeckoro aHamm3a 10-11 20.05.2026  https://m.edsoo.ru/3330f7ef
KJIaCCOB
O06001enue, cucTeMaTH3aIus 3HaHUH
102 3a Kypc anreOpbl ¥ Hayall bu6muoreka [JOK
MaTeMaTudeckoro aHamm3a 10-11 22.05.2026  https://m.edsoo.ru/cead345e

KJ1aCCOB
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM ITIPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble NpeIMeTHbIE Pe3yabTATHI 0CBOCHHS OCHOBHOM
NpoBepsAeMoro .
o0pa3oBaTe/IbHON MPOrPaMMBbI CpelHero o01ero 00pasoBanus
pe3yjabrara
1 Yucna 1 BBIYUCICHUS
1 OnepupoBaTh MOHATUSIMU: pallMOHAIBHOE U JAECUCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAs U JIeCATHYHAs JPpOOb, IPOLIEHTHI
- BbimonHATe  apudmernyeckue omepalMM € PalUOHAIBHBIMU U
' JEHCTBUTEIbHBIMU YU CIIAMH
13 BoinonHATe  mpUOMMOKEHHBIE — BBIYMCIIEHHUS,  HUCIOJB3YS  IIpaBUIIa
' OKpPYIJICHUS, A€JIaTh IPUKUIKY U OLICHKY PE3YyJIbTaTa BIYUCICHUI
OnepupoBaTh NOHATUAMU: CTENIEHb C LIEJBIM [TOKA3aTelIeM, CTaHAapTHAs
4 (dopMa 3anucH AEMCTBUTENBHOIO YKCIa, KOPEHb HATypalbHON CTEINEHHU;
' UCIOJIb30BATh MOAXOMAILYI0 (OPMY 3alHCH ACHCTBUTENbHBIX YHCEN IS
penieHus MpakTUYECKUX 3a/1a4 U IPEICTABICHUS TaHHBIX
OnepupoBaTh MOHATHSMH: CHHYC, KOCUHYC U TaHT€HC INPOU3BOJIBHOTO
1.5 yrja; HCIOJb30BaTh 3allUCh MPOU3BOJIBHOIO YIJla 4epe3 oOpaTHbIe
TPUTOHOMETPUYECKHE (PYHKIIUU
2 YpaBHEHUs U HEpABEHCTBA
OnepupoBaTh MOHATUSAMU: TOKIECTBO, YPAaBHEHUE, HEPABEHCTBO, LIEJIOE,
2.1 paLMOHAIBHOE, VppanoHaIbHOE YpaBHEHHUE, HEPABEHCTBO,
TPUTOHOMETPUYECKOE YPAaBHEHUE
55 BbimonHATE mpeoOpa3oBaHUS TPUTOHOMETPHUUECKUX BBIPAKEHUH H
' penaTh TPUrOHOMETPUYECKHUE YPABHEHUS
BoinonHATe peoOpa3oBaHus LEbIX, PALMOHAIBHBIX U UPPALIMOHAIBHBIX
2.3 BBIDQ)KCHUM M pelIaTh OCHOBHBIC THUIIBI LEJbIX, PAlUOHAIBHBIX W
VPPalMOHAIBHBIX YPABHEHUI U HEPABCHCTB
Y [IpuMeHATh ypaBHEHMS U HEPABEHCTBA U PEIICHHMS MaTeMaTHYECKHUX

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




MopnenupoBaTh peajbHble CUTyallUd Ha SI3bIKe alreOpbl, COCTABIATH

2.5 BBIPAKEHUS, YPAaBHEHUs, HEPABEHCTBA 110 YCIOBUIO 3aJaul, HUCCIIEN0BaTh
MIOCTPOECHHBIE MOJIENIU C HCIOIb30BAaHUEM alllapara anreopsl
3 OyHKIIMU U Tpaduku
OnepupoBaTh MOHATHAMH: (QYHKIMS, CHOCOOBI 3afaHusl (QYHKIHH,
3.1 o0lacTh OmpeneNeHusT M MHOXECTBO 3HAueHUil (yHKIuH, Trpadux
(hyHKIIMM, B3aUMHO 00paTHbIC QYHKITUN
32 OnepupoBarh MOHATHAMH: YETHOCTH M HEYETHOCTh (PYHKUMH, HYIU
' (GyHKINHU, TPOMEXKYTKH 3HAKOTIOCTOSTHCTBA
33 Hcnonp3oBate rpaduky GyHKIMHA U1 pEeLICHUsT ypaBHEHUI
34 Ctpouts u uuTaTh rpaduku JUHEHHOW (YHKIUHU, KBaJAPATHUYHOMI
' (GyHKINH, CTENEHHON (PYHKITUH C IeTTbIM TIOKa3aTeneM
Hcnonp3oBare Tpapuku (QYHKIUH IS HCCIEJOBAaHUS MPOIECCOB U
35 3aBUCHMOCTEH MpU pEHIeHUH 3334y U3 APYruX y4eOHBIX MPEAMETOB U
' peambHOM  JKM3HHW, BBIpaXaTh (OpMyJTaMH  3aBHCUMOCTH  MEXITY
BETTMYUHAMU
4 Havana maTematuyeckoro ananmsa
Al OnepupoBaTh TOHATUSAMHU: TOCIEIOBATENLHOCTh, apUpMeTHUecKas |
. reoMeTpuyecKas porpeccuu
OnepupoBaTh NOHATHUSAMU: OECKOHEUHO YOBIBaOIIas TeOMETpUYecKas
4.2 mporpeccusi, CcyMMa OECKOHEYHO  yObIBaloIlel  IeoMeTpHuYecKOM
MIPOrpeccuu
4.3 3anaBaTh MOCIEI0BATEIBHOCTH PA3TUYHBIMU CIIOCO0AMHU
44 Hcnonb30Barh CBOMCTBA IMOCIEAOBATEIIBHOCTEN W IPOrPECCUU  JUIS
' pelIeHns peabHbIX 3aJa4 MPUKIaJHOTO XapaKTepa
5 MHOXeCTBa U JIOTHKA
5.1 OnepupoBaTh TOHATHSIMU: MHOKECTBO, OTIEPAIIMU HAJlT MHOKECTBAMHM
Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN —amnmapaT s ONHCAHUS
5.2 peanbHBIX IMPOLIECCOB U SABJICHWM, MpPU PEIICHUH 3aJad U3 JPYrux
y4eOHBIX MPEIMETOB
53 OnepupoBaTb  NOHATUSMHU:  OIpPENEIEHHE, TEOpPEMa,  CJIEACTBHUE,

J0Ka3aTcJIbCTBO

11 KJIACC



Kon
NpoBepPsieMOro
pe3yJbTara

1

1.1

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTe/IbHOM NMPOrPaMMBbI CpelHero 001ero o0pasoBaHus

Yucna v BBIYUCIICHUS

OnepupoBaTh MOHATUSMHU: HATypallbHOE, ILIEJI0€ YHMCIIO; HCIOJIb30BaTh
MPU3HAKK JEIUMOCTH IEJIbIX YHCEN, Pa3j0oKEHHE 4YKClia Ha TMPOCThIC

MHOXUTEIIN IJI1 pECHICHUA 3aaa4

1.2

OHepI/IpOBaTB IMOHATHUEM: CTCIICHb C pallMOHAJIBHBIM I10Ka3aTCJIeM

1.3

2.1

22

OnepupoBaTb  MOHATUSAMH:  JiorapudM  UuCla, JECATUYHBIE U
HaTypaJbHbIE JTOTapUPMBI

YpaBHEHMS U HEPABEHCTBA

[IpuMmeHsITH CBOMCTBA CTENEHU JMJI IpeoOpa3oBaHUs BbIPAKEHUH,
OIEpUPOBATH IOHATUAMM: IOKA3aTEJIbHOE YPAaBHEHUE U HEPABEHCTBO;
pelaTb OCHOBHBIE TUIIBI I0KA3aTEIbHBIX YPABHEHUN U HEPABEHCTB
BeinonuaTe npeoOpa3oBaHMs BBIPAXKEHUH, cOAEpKaIUX JOrapuMbl;
OIEpUPOBATH MOHITHIMHU: JIOTAPU(PMUUECKOE YPaBHEHNUE U HEPABEHCTBO;

pemiaTb OCHOBHBIC TUIIBI J'IOl"apI/I(bMI/I‘-IeCKI/IX ypaBHeHI/Iﬁ U HCPABCHCTB

2.3

Haxoauts peliCHusd HpOCTCﬁH.IPIX TPUTOHOMCTPUUCCKHUX HCPABCHCTB

24

OnepupoBaTb NOHATHAMHU: CHCTEMA JIMHEMHBIX YypaBHEHUH U €€
pElIeHUe; UCIO0JIb30BaTh CUCTEMY JIMHEWHBIX YPaBHEHUW [UISl PELICHUS

MPAKTUYCCKUX 3aaaY

2.5

2.6

Haxoaute peHiCHusd HpOCTeI\/’IH_II/IX CHUCTEM )51 COBOKyrIHOCTGfI

palMOHAIBHBIX YPABHEHUI U HEPABEHCTB

MopenupoBaTh pealibHbIE CUTyallMd Ha S3bIKE anreOpbl, COCTaBIATH
BBIPAXXEHHUSI, YPABHEHUSI, HEPABEHCTBA U CUCTEMBI 110 YCJIOBHUIO 33JaYH,
HCCIIEN0BATh ITOCTPOEHHBIE MOJEIH C HCIOJIB30BAaHWEM ammnapara

anreOpbl

3.1

OyHKIMU U TpaduKu

OnepupoBaTh TMOHATHSAMHU: TEPHOAWYECKAs (QYHKIHS, TPOMEXKYTKH
MOHOTOHHOCTH (DYHKIIMH, TOUKH IKCTpeMyMa (DYHKIIMH, HauOoJbIlee H
HaMMeHblllee 3HaYeHHs (PYHKIMU Ha MIPOMEXKYTKE; MCIOIb30BaTh UX IS

uccien0BaHus (yHKIUH, 331aHHOM rpagukom

3.2

OnepupoBaTh MOHATUSAMHU: TPpapUKH TOKA3aTEIbHOM, JorapupMHUIECKOl 1

TPUTOHOMETPUYECKUX (DyHKIMI; H300pakaTb HMX Ha KOOPIMHATHOM




TUIOCKOCTH U UCTOJIb30BATh JIJIs pellICHUs] YpaBHEHUI 1 HEpaBEeHCTB

H300paxaTh Ha KOOPAMHATHOM IUIOCKOCTH TpaduKu JTHUHEHHBIX

33 YpPaBHEHUH M HCIIOJIB30BATh HUX U DPELIEHUS CHUCTEMBbl JMHEHHBIX
ypaBHEHUU
34 Hcnonb3oBare rpaduku (QyHKUMN JUIsI UCCIEAOBaHMS MPOLECCOB U
. 3aBUCUMOCTEN U3 APYTrUX Yy4€OHBIX AUCLUILINH
4 Hayana maTreMaTH4ecKoro aHaausa
OnepupoBaTh MOHATUSMH: HENpepbIBHAas (YHKIHSA, MPOU3BOJHAS
4.1 (GYHKLUHU; HCHOJb30BATH T'€OMETPUYECKUH U (U3HYECKHH CMBICT
IIPOU3BOJHOM JUIs peLICHUs 3a1a4
42 HaxonuTe  mpou3BOAHBIE  3JEMEHTapHBIX  (QYHKIMHA, BBIYUCIATH
' IIPOU3BOJIHBIE CYyMMBI, IPOU3BECHUS, YACTHOT'O (DYHKIUI
Hcnonp3oBaTh NPOM3BOJIHYIO U1  MCCIENOBaHUSA (PYHKIMM Ha
4.3 MOHOTOHHOCTb M 9KCTPEMYMBI, IPUMEHATH PE3yJIbTaThbl UCCIAEAOBAHUSA K
MIOCTPOCHUIO rpauKOB
a4 Hcnonp30BaTh TPOU3BOJAHYIO I HAXOXKACHUSI HAWIYYILEro peleHus B
' IIPUKJIAIHBIX, B TOM YHCJIE COLUAIIBHO-2KOHOMUYECKHX, 3a7a4ax
45 OnepupoBaTh MOHATUAMHU: M€pBOOOpa3Has W HWHTErpaj; IOHUMATh
. reOMEeTpUUECKUN U U3NYECKUI CMBICIT HHTErpajia
16 Haxomuts mnepBooOpa3zHble 3JIEMEHTapHbIX (PYHKIMH, BBIYUCIATH
' uHTerpan mno gopmyne Herotona — JleiiOnuma
47 Pemarp npukinaaHble 3a1a4d, B TOM YHCJIE COLUAIBHO-IKOHOMUYECKOTO

u (bI/IBI/IquKOFO XapakTepa, CpCACTBAMU MATEMATUYICCKOT'O aHAJIN3a



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMLIﬁ 3JIEMEHT COACPKAaHUSA

Kon
1 Yucna v BBIYKCICHUS
Pammonanbupie  ymucna. OOBIKHOBEHHBIE W JICCATHYHBIE JAPOOH, TPOLIEHTHI,
OeckOHEeuHble  MepuoAuuYecKkue  ApoOu.  Apudmernyeckue  omepamuu ¢
1.1 palMOHATIBHBIMU YHCIIaMU, NpeoOpa3oBaHUs YMCIOBBIX BblpaxkeHuil. [IpumeHenue
npoOeil U MPOLIEHTOB JUIsl pelleHUs] MPUKIAJHBIX 337ad U3 Pa3JIMYHbIX OTpacieil
3HAHUM U PEATIbHOM KU3HHU
JenictBuTenbHble  4yMcia.  PalMOHaJIbHBIE W HUPpPAUMOHAIBHBIE  YHCIA.
1.2 Apudmernueckue omnepauuu C JACUCTBUTEIbHBIMM uuciaMu. [IpuOiamxkéHHble
BBIYMCIICHHUS], IPABUIIA OKPYTJIEHUS, IPUKUIKA U OLICHKA PE3YJIbTATa BBIYUCICHUI
Crenenp ¢ nensiM nokaszarenem. CranpapTHas (opma 3amucH J1€HCTBUTEIBHOIO
1.3 yucia. Mcnonb3oBanue nmoaxozsmeil GopMbl 3anucu AeHCTBUTENbHBIX YUCEN IS
peneHus MpakTHYECKUX 3a/1a4 U IIPEICTABIICHUS TaHHBIX
14 ApudmeTnueckuii KOpeHb HaTypalbHOU cTeneHu. JlelicTBusa ¢ apudmeTnyecKkuMu
' KOPHSIMU HaTypaJbHON CTETIEHH
15 CuHyCc, KOCMHYC U TaHIE€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC,
' ApPKTaHI€HC YHUCIIOBOTO apryMEHTa
2 YpaBHEHUs U HEPABEHCTBA
2.1 ToxecTBa U TOXK/IECTBEHHbIE TPeoOpa3oBaHus
55 [IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHoBHbIE
' TPUTOHOMETpHUECKHUEe (HOPMYIIbI
53 VYpaBHeHHe, KOpeHb ypaBHeHMs. HepaBeHCTBO, pemieHue HepaBeHCTBA. Mertox
' UHTEpBaJIOB
2.4 Pemenue nenbix 1 JpoOHO-paLMOHAIBHBIX YPAaBHEHUN 1 HEPABEHCTB
2.5 Pemienue nppanyoHaabHbIX YPaBHEHUM U HEPABEHCTB
2.6 Pelmienne TpuroHOMETPUUECKUX YPaBHEHUMN
57 [IpuMeHeHNnEe ypaBHEHUI U HEPABEHCTB K PELHICHUIO MATEMAaTHYECKUX 3a]a4 U 3a7a4

U3 PA3MUYHBIX 00JIaCTel HAYKU U peabHON KU3HU




DOyHKINUH U TpaPUKH

OyHknus, crnocoObl 3amanus ¢yHkuuu. ['padux ¢yHknuu. B3zanmHO oOpaTHBIC

3.1
byHKIIUN
32 Ob6nactp ompeneneHUs W MHOXKECTBO 3HaueHuWd ¢yHkumu. Hymm QyHKIum.
' [TpoMexyTkH 3HAKOMOCTOSAHCTBA. YETHBIE U HEUETHBIE (DYHKIIUU
33 Crenennass (yHKIus C HaTypaJbHbIM M ILENbIM IOKa3ateneM. E€ cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-0i CTETIEHU
34 TpuroHomeTpuyeckass OKpYKHOCTb, ONPEICICHUE TPUTOHOMETPUYECKHUX (DYHKIIUN
' YHCIIOBOTO apryMeHTa
4 Hauana matemaTndeckoro aHaausa
i1 [TocnenoBarenbHOCTH, CMOCOOBI 3aJaHHs TOCJIENOBATEIbHOCTEH. MOHOTOHHBIC
' MOCIIE0BATEIbHOCTH
ApudmeTrnueckas M TeoMeTpuyeckas Imporpeccud. beckoHedHo yObIBaromas
42 reoMmerpuueckas nporpeccus. CymMMa OECKOHEYHO YOBIBAIOIICH T€OMETPUYCCKON
' nporpeccuu. dopmyria CIOXHBIX MPOIEHTOB. Mcmonp30BaHWE MPOrPEeCcCHH s
pelieHus peasibHBIX 3a]1a4 MPUKIAHOTO XapaKTepa
5 MHoOXecTBa U JIOTHKA
MHoOXecTBO, omnepanuu Haj MHOxecTBamu. Jluarpammbel Oinepa — Benna.
5.1 [IpuMeHeHrne TEeOpEeTUKO-MHOXKECTBEHHOIO anmnapara [Jisi ONHCAHMS peajbHBIX
MIPOIIECCOB U SBJICHHM, IPU PEIICHUH 3a1a4 U3 IPYTUX yUYEOHBIX MTPEIMETOB
5.2 Onpenenenue, Teopema, CIeACTBUE, J0Ka3aTEIbCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna v BBIYUCTICHUS
1.1 Harypanbnsle u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE
1.2 Crenens ¢ pallMOHANbHBIM MOKa3aTeneM. CBONCTBA CTENIEHU
1.3 Jlorapudm uyucna. JlecaTuuHbie U HaTypaabHbIC JOTapU(HMbI
2 VYpaBHEHHUs U HEPABEHCTBA
2.1 [IpeoOpa3oBanue BBIpAXKEHUN, COAEPIKAIINX JIOTAPU(MBI
55 [IpeoOpa3oBaHue BEIpaX)EHUH, COACPIKAIIUX CTEIIEHU C PAIlMOHATHLHBIM

IIoKa3aTcjIcM




2.3

[Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB

2.4 [TokazaTenbHbIE ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHHs 1 HEpaBEHCTBA
2t Cucrempl NHMHEHHBIX YypaBHeHUH. Pemenue mNpuKIazHBIX 3agad C  I[OMOILBIO
. CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucreMpl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB
)3 IIpumeHeHne ypaBHEHNH, CUCTEM U HEPABEHCTB K PELICHUIO MaTEMaTHYECKUX 3a7a4
' U 3a]a4 U3 pa3IMyuHbIX 001acTell HayKH U pealbHOM JKHU3HU
3 OyHKIMH U TpaPuKH
Oynkus. Ilepunognueckue ¢yHkunu. IIpoMeKyTKM MOHOTOHHOCTH ()YHKIIHH.
3.1 MaxkcumymMbl U MUHUMYMBI (QyHKUuU. HaunGosbllee M HauMeHblIee 3HAYCHHE
(GyHKINU Ha TPOMEXKYTKE
32 Tpuronomerpuueckne GyHKINHU, UX CBOMCTBA U rpaduku
33 [TokazarenbHas u norapudmudeckas GyHKIIMH, IX CBOWCTBA U TPaPUKU
34 Hcnonb3oBanue rpadukoB QyHKUIUN A1 pelICHUS] YPaBHEHHUI U TMHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB (GyHKUMH A8 HMCCICIOBAHUS  NIPOLIECCOB U
3.5 3aBUCHMOCTEH, KOTOpbhIE€ BO3HUKAIOT MpPHU PELIEHUU 3aJad W3 JIPYTHX YydeOHbIX
IIPEIMETOB U PEAIbHOM JKU3HU
4 Havana maTemaTnyeckoro aHanmsa
4.1 HenpepsiBHble pyHKIIMN. METOA HHTEPBAIOB JJIs peIlIeHUs] HEPABEHCTB
4.2 [TpousBonnas ¢pynkuuu. ['eomerprueckuii 1 Gpu3NIECKUi CMBICI IPOU3BOIHON
43 IIponsBosiHble 37aeMeHTapHBIX (QyHKIUE. DopMyabl HAXOXKAECHUS MPOU3BOJHOMN
' CYMMBI, IPOU3BEACHUS U YACTHOTO (PYHKITHI
[IpuMeHeHHe TNPOU3BOAHOM K HCCIENOBaHUIO (YHKIMA HAa MOHOTOHHOCTH U
4.4 skcTpeMyMbl. Haxoxnenrne HanOONbIIEro U HaUMEHbIIEro 3Ha4eHUs (QYHKIUU Ha
OTpE3Ke
IIpumeHeHne NPOU3BOAHON JUIsSl HAXOXKIEHUS HAWTYYILIEro pelieHus B MPUKIIAIHbIX
4.5 3ajayax, JJIs OINpeesieHuss CKOPOCTH Ipoliecca, 3aJaHHOro (opMysnod win
rpaduKoM
4.6 IlepBooOpasnas. Tabnuia nepBooOpasHBIX
47 WuTterpan, ero reoMmeTpuueckuii u pusnueckuii cmMpici. Beruncienne uaTerpaia mo

dbopmyne HetoTona — JleiiOauia




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

Kon IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM Pe3yJibTAaTaM O0CBOCHUS
NpoBepPsIeMOro OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeIHEro 0011ero
TpeOOBaHMS o0pa3zoBaHus

Bnanenue meromamMM J10Ka3aTeNbCTB, alrOpUTMaMU peElICHUs 3ajady;
yMeHue (opMynupoBaTh W ONEPUPOBATh MHOHATHSMM: OIpe/eNIeHue,
aKCUOMa, TeopeMa, CIEACTBUE, CBONCTBO, IPU3HAK, J0Ka3aTeNIbCTBO,
paBHOCHIIbHBIE (POPMYIMPOBKH; IPUMEHSTh UX; YMEHHUE (POPMYIUPOBATH
o0paTHOE U MPOTHBOIIOJIOKHOE YTBEPXKIACHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, HCIOJIb30BaTh METOJ MaTeMaTHYeCKOW WHIYKINU;
IIPOBOAMTH  JIOKA3aTEJIbHBIE PACCYXKACHHUS [pU PEIIEHUH 3aj]ad,
1 OLICHMBATh  JIOTMYECKYIO  MIPAaBUIBHOCTb  PACCYXKAECHUH; YMEHHE
ONEpUpPOBATh MOHATUSAMHU: MHOXECTBO, MOJAMHOXECTBO, ONEpaLUU Hal
MHOJKECTBAMH; YMEHHME HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmnapar Juis ONUCaHUs peajlbHbIX MPOLECCOB U ABJIEHUN U NPU PELICHUH
3ajja4, B TOM 4HCJIE€ W3 JPYrUX Y4YeOHBIX INPEAMETOB; YMEHHE
ONepUpOBaTh MOHATHAMU: Tpad, CBA3HBIN Ipad, AepeBo, IUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W ONUCHIBaTh TIpadbl pa3TUUYHBIMU

crocob6aMu; UCIOJIb30BaTh Ipadbl MpU PELICHUH 3a/1a4

YMeHue omnepupoBaTh MOHATHSMU: HATYpaIbHOE YHUCIIO, IEJI0e YHCIIO,
CTETeHb C IIENIBIM MOKa3aTeieM, KOPeHb HATypalbHON CTENEHHU, CTETIeHb
C paluoOHAJIBHBIM  TIOKa3aTelleM, CTeNeHb ¢  JICHCTBUTEIBHBIM
MokasareneM, JiorapudM 4UUClIa, CHHYC, KOCHHYC M TaHIEHC
MPOU3BOJIBHOTO YHCA, OCTATOK IO MOIYI0, pPAlMOHAIBHOE YHCIIO,
HppaloOHAIbHOE  YHCJIO,  MHOXECTBA  HATYPAJIBbHBIX,  ILIENBIX,
2 palioHaTIbHBIX, JICUCTBUTENBHBIX YHCENT, YMEHHE HCII0JIb30BaTh
IMPU3HAKH JCIMMOCTH, HauMEHbIITNN O6HII/II71 JCIUTCIIb U HANMMCHBIIICC
oOmiee kpaTHoe, anropuT™M EBKIWa MpH pelieHru 3aiad; 3HaKOMCTBO C
pPa3IMYHBIMK ~ TIO3UIMOHHBIMH ~ CHUCTEMaMH  CUHUCIICHHS,  yMEHHE
BBIIOJIHATL BBIYUCIEHHE 3HAUCHHUU U Hp806pa3OBaHI/ISI BLIpa)KCHI/Iﬁ cO
CTENeHsAMH MW JorapudmMaMu, MmpeoOpa3oBaHUsi IPOOHO-PAIMOHAIBHBIX

BLIpa)KeHHﬁ; YMCHHUEC ONCPUPOBATH IMOHATHAMH: IMOCJICIOBATCILHOCTD,




apupmMeTHuecKas nporpeccus, reoMeTpuyecKkas nporpeccus,
OeckoHeYyHO yObIBamomiasi TEeOMETpHYEcKass Mporpeccusi; yMEHue
3aJjaBaTh MOCJIEI0BATEIbHOCTH, B TOM YHUCIIE C IOMOLIBIO PEKYPPEHTHBIX
dopMyrn; yMEHHE ONEepUpOBaTh TMOHATHUSMHU: KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YMCIIa, MOAYJIb U apTyMEHT KOMIUIEKCHOTO
yuciaa, ¢opMa 3amucHd  KOMIUIEKCHBIX ducell (TeoMeTpudeckas,
TPUTrOHOMETpHUUYECKass U  anreOpauyeckas)); yMeTb IPOMU3BOJIUTH
apu(MeTHUECKUe NEeHCTBUS C KOMIUIEKCHBIMU YHWCIIAMH; TMPHUBOJHUTH
IOPUMEpPbl  UCHOJb30BAHUS  KOMIUIEKCHBIX  YHCEI;  OINEepUpOBaTh
HNOHATUSIMM:  MaTpuma 2x2 u  3X3, ompeaenuTelb  MaTpULbI,

FCOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPECACIINTCIIA

YMeHHEe OonepUpoBaTh MOHATHAMU: PALMOHAIBHBIC, UPPALMOHAJIBHBIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOrapu(pMUUECKHE, TPUTOHOMETPUUECKUE
YPaBHEHHsS U HEPABEHCTBA, MX CUCTEMBI; YMEHHE OIEpUPOBATH
MOHSTUSIMU: TOXIECTBO, TOXKJIECTBEHHOE NpeoOpa3oBaHME, YpPaBHEHHUE,
HEPABEHCTBO, CHCTEMa YPAaBHEHUH M HEPABEHCTB, DPABHOCUIBHOCTH
YpPAaBHEHUI, HEPABEHCTB W CHUCTEM; YMEHHE pellaTbh YpPaBHEHHS,
HEPABEHCTBA U CHUCTEMBI C IIOMOILBI PA3IMYHBIX IMPUEMOB; pPEILATH
YpPAaBHEHUs, HEPAaBEHCTBA M CHUCTEMBl C IIApaMETPOM; IPUMEHATH
YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI I PEUICHUS MaTeMaTHYECKHUX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTe HayKu U pealbHOM KU3HU

YMenue onepupoBaTb MNOHATHSIMH: (YHKIUS, YETHOCTh (YHKIIHH,
HNEPUOJIMYHOCTh (DYHKIMHM, OrPaHMYEHHOCTb (YHKIMH, MOHOTOHHOCTb
GbyHKIMH, 3KCTpeMyM (QYHKIHH, HauOoJIblIee U HAaMMEHbIIee 3HAYCHUS
(GYHKLIMU HA TPOMEXYTKE, HepepbIBHas (DYHKIIMSA, aCUMIITOTHI Ipaduka
GbyHKIMY, TIepBasi U BTOpas MPOU3BOJHAs (DYHKIMHU, TEOMETPUUYECKUN U
¢u3nueckuif CMBICT TPOU3BOJHOM, NEepBOOOpa3Hasi, OIpeaeTIEHHBIN
MHTETpall; YMEHHE HAaXOJIUTh aCUMNOTOTHI rpaduka (yHKIUH; yMEHUe
BBIUNCIIATh IPOU3BOJHBIE CYMMBI, IIPOM3BENEHHUS, YacTHOIO U
KOMIO3UIMHN (QYHKIMI, HAXOJUTh ypaBHEHHE KacaTelbHOW K Tpaduky
(GyHKLIMU; yMEHHE HAaXOJUTh NPOU3BOAHBIC 3JIEMEHTApHBIX (YHKIUH;
YMEHHUE UCIMOIb30BaTh NPOU3BOAHYIO MJsl HCCIENOBaHMs (PYHKLUH,
HaXOJUTh HAMOOJbIIME M HAUMEHBIINE 3HAUYEHUS (YHKUUH; CTPOUTH
rpaMKi MHOTOYIEHOB C HUCIOJIb30BAaHMEM alllapaTa MaTeMaTHYeCKOro
aHaINW3a; MPUMEHATh NPOU3BOAHYIO MU HAXOXKACHUS HAWIYy4dlIEro

pE€IICHUA B INPHUKIAJHBIX, B TOM YHCJIIC COHAIBHO-DKOHOMHWYCCKHUX H




(GU3HYEeCKUX 3a/1ayax; HaXOIUTh TUIOMIAAN U 00bEMBI (PUTYD C TTOMOIIBIO
I/IHTeI‘paJIa; HpI/IBOI[I/ITL HpI/IMCpBI MATEMATHUYCCKOI'O MOI[CJII/IPOBaHI/IH C

noMouibio AuddepeHnanbHbIX ypaBHEHUN

VYMeHue onepupoBaTh MOHATUAMU: rpaduk (QyHKOMM, oOpaTHas
GyHKUIMsA, KOMIO3UIMS (YHKUWH, JUHEWHas (yHKIWSA, KBaJpaTHUHAS
byHKIHS, parmoHaiIbHas byHKIHS, CTeIeHHas dbyHKIIHS,
TPUTOHOMETpHUYECKHE  (DYHKIMH, OOpaTHbE TPUTOHOMETPHUYECKHUE
GyHKUMM, @OKa3aTelabHas M Jorapudmuyeckas (QYHKLUUU; YyMEHUE
CTpOUTH TpapUKH H3YYCHHBIX (YHKIWH, BBIIOIHATH MPeoOpa3zoBaHUS
rpaduKoB (YHKLUH, UCTIOIB30BaTh TPapUKH sl U3yUEHUs IPOLIECCOB U
3aBUCUMOCTEH, TMPU PEIIeHUH 3a7ad U3 APYrHX Y4eOHBIX MPEIMETOB U
3ajjay U3 peajbHOM JKU3HU; BbIpaXaTb (OPMYIaMu 3aBUCUMOCTH MEXIY
BEJIMYMHAMH; UCIIOJIB30BaTh CBOicTBa W rpadukm QyHKOMA UIs
pelleHys] ypaBHEeHUH, HEPaBEHCTB U 3a/1au ¢ IapamMeTpaMu; n300pakaThb
Ha KOOpPAMHATHOM IIJIOCKOCTM MHOXECTBA PpELICHUN YpPaBHEHHUU,

HCPABCHCTB U UX CUCTCM

VYMeHue pemiath TEKCTOBBIE 33/1a4M pa3HbIX TUMOB (B TOM 4YHCIE Ha
MPOLIEHTHI, JOJIM U YacTH, Ha JABUKEHHE, padOTy, CTOUMOCTh TOBAPOB U
yCIIyT, HaJIOTH, 3314 U3 00JacTH yIpaBJIeHUs JUUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBIIATH BBIPAKEHUS, YPAaBHEHMs, HEPaBEHCTBA M HX
CUCTEMBI II0 YCIOBHUIO 3aJa4M, MCCIENOBATh IOJYYEHHOE PEILICHUE U
OLICHMBATh MPaBIONOAOOHOCTh pPE3yJIbTAaTOB, YMEHHE MOJEIUPOBAThH
pealbHBIE CUTYallUH Ha SI3bIKE MATEMAaTUKH; COCTABIIATH BBIPAKEHUS,
YpPAaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMBI [0 YCIOBHIO 3aJa4yH,
UCCJIEN0BATh IIOCTPOEHHBIE MOJEIM C UCIOJIB30BAaHUEM armnapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN PEe3yabTaT

YMeHue onepupoBaTh MOHATUAMU: CpeiHee apu(pMeTHIecKoe, MeiuaHa,
HauOoJblllee W  HaUMEHblllee 3HA4YeHMs, pa3Max, JUcHepcus,
CTaHJApTHOE OTKJIOHEHHWE YHUCIOBOrO Habopa; yMEHHE U3BJIeKaTb,
MHTEPIPETUPOBaTh MH(MOPMALMIO, MPEJCTaBICHHYIO B TalOiuIax, Ha
quarpammax, rpadukax, OTpaskarolyl0 CBOWCTBA PeaTbHBIX MPOIECCOB U
SBJIGHUH; MPEACTaBIATh HH(OOPMALIHIO C TOMOIIbIO TAOJIUI U IUarpaMM;
UCCIIE0BaTh CTaTUCTUYECKHE JaHHbIE, B TOM YHUCIIE C IPUMEHEHUEM
rpaguyueckux METOJOB M  DJIGKTPOHHBIX  CPEICTB; TrpauuecKku
UCCIICIOBaTh COBMECTHBIE HAOJIOACHUS C TOMOUIBIO JIHarpaMm

paccerBaHMs U JTUHEUHOU perpeccun




YMeHue onepupoBaTh MOHATHSAMU: CIyYalHBIM OMNBIT M CIydailHOE
COOBITHE, BEPOSITHOCTh CIIY9alHOTO COOBITHSI; YMEHHUE BBIYHCIATH
BEPOSITHOCTh C HCIIOJIb30BAaHUEM TpapUUECKUX METOJIIOB; MPUMEHSThH
GOpMyITbI CIIOKEHUS W YMHOXKEHHUS BEPOSITHOCTEH, (POpMyITy IOJHON
BEpOATHOCTH, hopmyny bepHyau, KoMOMHATOpPHBIC (GAaKThl U (POPMYIIBI;
OIICHUBATh BEPOSITHOCTH pEATbHBIX COOBITHH; yMEHHE OIEepUPOBATH
NOHATUSIMH: CIIydaiiHas BEJNWYHMHA, paclpeleiecHue BEpOSTHOCTEH,
MaTEeMaTHYECKOE OXKUIAHWE, IUCIEPCHUS M CTAHJAPTHOEC OTKIOHCHHE
CIlydaliHOW  BEJIMYWHBI, (QYHKIUU pACIpEleNieHuss W  IUIOTHOCTH
PaBHOMEpPHOTO, TOKA3aTeIbHOTO W HOPMAJBHOTO PaCHpeesICHHIA;
YMEHHE WCIIOJIb30BaTh CBOWCTBA M3YYCHHBIX PACHpPEICICHUH JUIs
peIIeHUs 3aJa4;, 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJIBIIMX YHCEN,
METO/IbI BBIOOPOYHBIX HCCIICAOBAHUI, YMEHUE MPHBOIAUTH MPUMEPHI
MIPOSIBIICHUST 3aKOHA OOJBIINX YHCET B MPHUPOJHBIX W OOIIECTBEHHBIX
SIBJICHHUSIX; YMCHUE OTICPUPOBATh MOHATHIMHU: COYETAHHE, MTEPECTAaHOBKA,
YHCII0O COYCTAaHWM, YHCIO TIEPeCcTaHOBOK, OWMHOM HprOoTOHA; yMeHue
MPUMEHSTh KOMOMHATOPHBIE (DAaKTHI M PACCYKICHUS AJISl PELICHUS 3a/a4;
OIICHHUBATH BEPOSTHOCTH  PEATBHBIX COOBITHIA; COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'Iy‘-IeHHLII\/’I pe3yiibTar

YMeHue onepupoBaTb IMOHATUSAMHU: TOYKa, INpsAMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd, BeJIMYMHA YyIJa, IUIOCKUH  Yrou,
JBYTPaHHBIA yroj, TPEXTPaHHBIM YroJl, CKpPELIMBAIOLIUECS MpsMbIE,
NapajuIeIbHOCTh U MEPHEeHIUKYISIPHOCTD MPSMBIX U TUIOCKOCTEH, yroi
MEXY NPSMBIMH, YTOJI MEXAY IpPSIMOH M IUIOCKOCTBIO, YIOJI MEXAY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU 0 IMJIOCKOCTH, PACCTOSHUE MEXIY
IPSIMBIMHU, PACCTOSTHUE MEX]Y TUIOCKOCTSIMM; YMEHHUE MCIIONIb30BaTh MPH
pelleHnn 3aa4 U3ydeHHble (aKThbl U TEOPEMbI IUNIAHUMETPUU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB  OKPYKAIOLIET0 MHpa; CTPOUTH
MaTeMaTUYeCKUe MOJENH C TOMOIIBI0 T€OMETPUUECKUX TMOHATHH HU

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3aJaUU
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YMeHue onepupoBaTh MOHATHUAMH: IJIOUIab (UTYphl, 00bEM (UTYDHI,
MHOTOTPaHHMK, MPAaBUJIbHBI MHOTOTPAaHHMK, CEYCHHME MHOIOIDAaHHUKA,
KyO, mapajuienenumnen, npu3Ma, nUpamuna, (Gurypa u HOBEPXHOCThH
BpallleHUs, LUWIMHIpP, KOHYC, Hap, cdepa, IIomaas cepsl, MIomanb
MOBEPXHOCTH TMHMPaMHJIbI, TMPU3MBI, KOHYCa, IMWJIMHIApPA, 00BEM KyOa,

MPSIMOYTOJIBHOTO TapajijieNienumneaa, MUpaMuabl, NpU3Mbl, LHUIMHIpPA,




KOHYCa, I11apa, pa3BEPTKA MOBEPXHOCTH, CEUEHHs KOHYCa W LWIMHIpA,
NapaJuIeJIbHbIE OCH WM OCHOBAHHUIO, CEYCHHUE I11apa, IUIOCKOCT,
Kacaromasicss cdepbl, LUIUHAPA, KOHYCa; YMEHUE CTPOHUTH CEUYCHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYpHI U MOBEPXHOCTH
BpalIEHUs, UX CEUYEHHUS], B TOM YUCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE MPUMEHSTH CBOMCTBA T€OMETPHUYECKUX (DUTYP, CAMOCTOSATEILHO
dbopMynupoBaTh omnpesesieHus u3y4aeMbIX (GUTYp, BBIABUTATH THIIOTE3bI
O CBOHMCTBax W NMpH3HAKaX r€OMETPUYECKUX (UTyp, 0OOCHOBBIBATH WU
OMpoBepraTh HX; YyMEHHE MPOBOAUTH Kiaccuukanuio Quryp mo
Pa3NIUYHBIM TPU3HAKAM, BBINOJIHATH HEOOXOIUMBIE JONOJHHUTEIbHEIC

IMOCTPOCHUA
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YMeHHe omnepupoBaTh MOHSTHUSAMH: JIBIDKEHHE B  IPOCTPAHCTBE,
MapajuIeIbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHue MOa00Us, MOMOOHBIE (UIYpBI; yMEHHE
pacro3HaBaTh paBHBIC W MOJMOOHBIC (PUTYpPBI, B TOM YHCIIE B MPHUPOJE,
UCKYCCTBE, apXUTEKTYpe; HCIIOJIb30BaTh T€OMETPUYCCKHE OTHOUICHHS
NPH PEIICHWH 3a7ad; HaXOJIUTh TEOMETPUYECKHE BEIUYHHBI (JJIHHA,
yroi, Iomaab, o0bEM) TpHU peUIeHHH 3aJad M3 JPYruX Y4eOHBIX
MPEIMETOB M U3 PEATHHOMN JKU3HH, YMEHUE BBIYUCIATH TCOMETPHUCCKUE
BEJIMYMHBI (IJIMHA, YTOJ, IUIOMIa[b, O0BEM, IUIOIMIAAh TOBEPXHOCTH),
UCTIONIB3YSl M3YYCHHBIC (DOPMYJIBI M METONBI, B TOM YHCIE: TUIOIIAIb
MOBEPXHOCTH MUPAMUbI, IPU3MBI, KOHYCA, IIWIMHIPA, TUIOMAAb cepsl;
00BEM KybOa, MPSIMOYTOJBHOTO Mapaijiesienumea, MUPaMUIbl, TPU3MBI,
WIMHApPA, KOHYyCa, Iapa; yMEHHWE HaxOJUTh OTHOIIEHHE OOBEMOB

MoJI00HBIX QUryp

VYmMmenue ONCpHUPOBATH MOHATUAMMU: MMPAMOYTOJIbHAA CUCTEMA KOOPAHWHAT,
BEKTOp, KOOPJIUHATHI TOYKH, KOOPJIWHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpAa HAa YHCIO, Pa3jokKEeHHE BEKTOpa Mo Oasmucy,
CKaJIIPHOE TIPOM3BE/ICHUE, BEKTOPHOE MPOM3BEACHUE, YroJl MEXKIY
BCKTOpaMH; YMCHHE HCII0JIb30BAaTh BeKTOpHBIfI u KOOp}IHHaTHLIﬁ METO/
JUIS peIIeHWs TEOMETPUYECKMX 3ajad W 3ajad JAPYruX YueOHbIX

MIPEAMETOB
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YMmenue BbIOMpaTh MOAXOMSAIIMN METOX Ui pELIeHHs 3a/lauu;
[MOHUMAaHUE 3HAYMMOCTH MATEMaTUKH B U3YYCHUU IPUPOAHBIX H
OOIIECTBEHHBIX MPOLECCOB M  SBICHHWI; YMEHHE pAacCIO3HABATh

IMPOABJICHUEC 3aKOHOB MATEMATHKH B HCKYCCTBE€, YMCHHE IIPUBOJIUTH




INpUMEPBI  MATEMATHYCCKUX

MaTEeMaTU4YECKON HayKu

OTKPBITUH  POCCUUCKONM W  MHUPOBOH




INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
ITO MATEMATHUKE

HpOBepﬂeMLIﬁ 3JIEMEHT COACPKAaHUS

Kon
1 Yucna v BBIYKCICHUS
1.1 Harypanbnsie u nensie yucna. [IpusHaky 1enMMOCTH LEIIbIX YUCE
- Panmonanbupie  umcna. OOBIKHOBEHHbIE M JECATUYHBIE JpOOM, MPOLEHTHI,
' 0OECKOHEUHBIC TIEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HaTypaldbHOH cremeHu. JleiicTBus ¢ apudmeTnaecKkuMu
' KOPHSIMHM HaTypaJbHON CTEIICHH
14 Crenens ¢ nenbiv nokaszareneM. CTENeHb ¢ palMOHAIbHBIM NT0Ka3areneM. CBOMCTBa
' CTENEHU
s CuHyCc, KOCMHYC M TaHI€HC YHUCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YHCIOBOIO apryMeHTa
1.6 Jlorapudm uncna. [lecaTndynble U HaTypaibHbIe JOrapupMbl
JeiicTBuTenbHble uyncna. ApupMeTHYeCKHe Omepanuu ¢ JAeWCTBUTENbHBIMU
1.7 yrcinamu. [IpubnnxEHHble BBIYUCIEHUS, PaBUila OKPYIJIEHUS, IPUKUKA U OL[CHKA
pe3yJspTaTa BBIYUCICHAN
1.8 [IpeoOpazoBanue BeIpaxeHUN
1.9 KomrmuiekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 [{enbie u 1pOOHO-pallMOHATbHBIE YPaBHEHUS
2.2 HppannoHanbHbie ypaBHEHUS
2.3 TpuroHomerprudeckue ypaBHEHUs
24 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPABHEHHS
2.5 Lenblie u 1poOGHO-palIOHATbHBIE HEPABEHCTBA
2.6 HppauroHaibHble HEPAaBEHCTBA
2.7 [Toxa3zaTenbHbIE U JOrapupMHUUECKIEe HEPABEHCTBA
2.8 TpuroHomerpruuecKkue HEPABEHCTBA
2.9 CucTtembl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C IMapaMeTpaMu
2.11 Marpuiia cucTeMbl JUHEUHBIX ypaBHEHUH. ONpeaenuTenb MaTPUILbI




3 DOyHKINUH U TpaPUKH
31 OdyHKIU, crnocoObl 3amanus (QyHkiuu. ['paduk (yakmnuu. B3zaumao oOpaTHBIC
' ¢ynkunu. YétHeie n HeuéTHbIe pyHKuuu. [lepuogmueckue GpyHKIIH
Obnactp ompeneneHuss W MHOXKECTBO 3HaueHWH QyHkmuu. Hymum ¢yskuum.
39 [TpomexxyTkn  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIMH.
' MakcumymMbl ¥ MHHUMYMBI ¢GyHKknud. Haumbonblnee W HauMeHbIlee 3HAYEHUE
(GYHKLINU HAa IPOMEKYTKE
13 CrenenHas (yHKUMS C HaTypaJbHbIM M IeJbIM Hokas3areneM. E€ cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS 1-0i CTETIEHU
34 Tpuronomerpuieckne GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapupmudeckas GyHKINU, UX CBOICTBA U rpaduku
36 Touku paspeiBa. AcumntoTsl TpadukoB ¢yHkiuil. CBoiicTBa  (yHKIUH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aJaHUS TIOCIIEI0BATEIILHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpuIecKas mporpeccu. @opmyIa CII0KHBIX MPOLIEHTOB
4 Havana maTemaTnueckoro anaamsa
4.1 [TpousBonHas GpyHkiuu. [Tpon3BoHbIE SIEMEHTAPHBIX (HYHKINH
[IpumeHeHHe TNPOU3BOAHON K HMCCIEIOBAHUIO (QYHKUMH Ha MOHOTOHHOCTh U
4.2 skcTpeMyMbl. HaxoxaeHrne HanOoNbIIero ¥ HauMEHbBIIET0 3HaYeHUs! (PYHKIMHU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MHTerpan
5 MHoecTBa 1 JIOTHKA
5.1 MHoecTBO, onepanuu Hajl MHOKecTBaMu. J[narpamMMel Disiepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTB U cTaTHCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BepositHOCTB
6.3 Komb6unaropuka
7 I'eomerpus
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INOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma ydeOHOTO Kypca «l'eomerpus» 0a30BOTO YpOBHS ISt
obyuaromuxcss 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyIapCTBEHHOTO0 00pa30BaTEIbHOIO CTaHAApTa CPEAHET0 OOIIEero 0Opa3oBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHWH, NPEHABABIIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAWIMN POCCHICKOTO OO0pa30oBaHUS.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAJICHUE KIIFOUEBBIMH KOMIICTCHITHSIMH,
COCTABJISIFOIIIMMH OCHOBY JIJII CaMOPa3BUTUS U HEIMPEPHIBHOTO 00pa3oBaHMs,
[[EJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W IIO3HABATEIBHOTO PAa3BUTHUSA
JUYHOCTH O0YyYaromMnXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHOCTh y4eOHOTO Kypca TE€OMETPUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMsI OO0YCJIOBJIEHA NPAKTHMUECKON 3HAYMMOCTBIO METANpEeIMETHBIX U
IPEIMETHBIX PE3yJbTAaTOB OOyYEHUS I'€OMETPUM B HAIPABIECHUU JUYHOCTHOTO
pa3BUTHs OOy4aromuxcs, (opMHUpoBaHUs (YHKIUOHAIBHOM MaTeMaTH4eCKOU
I'PaMOTHOCTH, U3YUYEHHS IPYTrUX y4eOHbIX AMCHMILUIMH. Pa3BuTre y oOydaroumxcs
NPaBUJIBHBIX MPEACTABICHUA O CYIIHOCTH M NPOUCXOKIECHUU T'€OMETPUUYECKUX
abcTpakiuii, COOTHOUIEHHHM pEajJbHOIO0 M HJIEAIBHOI0, XapakTepe OTPaKEeHUs
MAaTEMATUYECKOM HAyKOW SBJIEHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJIETMPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
yyaluxcs, a TakKe KauecTB MBIIJICHUs, HEOOXOAMMBIX I aJanTaludd B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OOHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmero oOpa3oBaHUs, Tak Kak oOOECrneYyrMBaeT BO3MOXKHOCTh HW3Y4YEHHUs Kak
JUCHUIUIMH €CTECTBEHHO-HAYYHOM HAIPaBJIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbIUIeHHE, (HOpPMUPYEMOE MpPU HU3YYEHHH OOYYaroIUMUCS
NOHATUHHBIX OCHOB F'€OMETPHUH U MIOCTPOCHHUH LIETIOYKU JOTUYECKUX YTBEPKIACHUIN
B XOJI¢ pEIIEHUs Te€OMETPUYECKUX 3aJayd, YMEHHE BBIJBUraTh M OINPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS MPU PEIICHUHM 3a]ad €CTECTBEHHO-
HAy4YHOI'O LIMKJIa, B YACTHOCTHU U3 Kypca (PU3UKH.

YMeHHE OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIECTBEHHYIO POJb BO
BCEX 001acTsIX AEATENbHOCTH 4YesoBeka. OpueHTauus 4elloBeKa BO BPEMEHU U
IPOCTPAHCTBE — HEOOXOAMMOE YCIOBUE €ro COLHAIbHOrO ObiTHA, (opma
OTPa)XKEHUSI OKPYXkAlOIIEero MHpa, YCJIOBHUE YCIELIHOTO IO3HAHUS U aKTUBHOIO
npeoOpazoBaHusi  jAeWcTBUTENbHOCTH.  OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU



oOpa3amMu OOBEOUHSET pa3Hble BUIbl YYEOHOW U TPYIAOBOM J1€ATEIHHOCTH,
SBIISICTCS OJAHMM M3 MPO(PECCHOHANIBHO BAXKHBIX KadeCTB, MOATOMY aKTyallbHa
3amaya (opmMupoBaHHS y OOYyYaroONIUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUICEHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JAESATEIHLHOCTU 10 MHOTUM HAIIPaBJICHUSIM.

[lenp ocBoeHus mporpaMmbl ydeOHOro Kypca «l'eomeTpus» Ha 06a3oBOM
ypOBHE 00yueHus — o00IeoOpa3oBaTeibHOE W OOLIEKYJIbTYPHOE pPAa3BUTHE
oOydaromuxcss  4yepe3  oOecriedeHHe  BO3MOXKHOCTH  MPUOOpETeHust |
UCIIOJIb30BAHUSI CUCTEMAaTUYECKHX TIEOMETPUYECKUX 3HAaHUM U JCHCTBUH,
CHEeLM(PUUHBIX T€OMETPUH, BOZMOKHOCTH YCIEIIHOTO MPOJOJIKEHHsI 00pa30BaHus
10 CTICIIUATBHOCTSIM, HE CBA3aHHBIM C MPUKJIAJTHBIM HCIIOIH30BAaHUEM T€OMETPHH.

[IporpaMMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HA4YeHA MJIs
OOy4JaronMXcs CpeHEN MIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYAHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBanus. TakuMm oOpa3zoM, oOydaromiygecs Ha
0a30BOM YpOBHE JOJKHBI OCBOHMTH OOIIME MAaTeMaTHYECKHE YMEHHS, CBS3aHHBIC
CO cHenu(puKol TeoMeTpuH W HEOOXOAMMBIE [JIsi JKU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTHb M3YYHTh T€OMETPHUIO OoJjee
riyOOKo, €ciii B JajibHEHIIEeM BO3HUKHET HEOOXOJWMOCTh B T€OMETPUUYECKHX
3HAHUSAX B MPOPECCUOHATBHOMN JEATEIbHOCTH.

JlocTmkeHne 1enr OCBOCHHS MPOrPpaMMBI OOECTIEUYMBACTCS PEIICHHEM
COOTBETCTBYIOIIMX  3anad. [lpuopureTHRIMM 3aJadaMd  OCBOEHHS  Kypca
«I"'eomeTpun» Ha 6a30B0oM ypoBHE B 10—11 kaccax sSBisSIFOTCS:

e (opMHpOBaHHE NPEICTaBICHUS O TEOMETPUM KaK YacTd MHPOBOU

KYJIbTYpPbI U OCO3HaHHE €€ B3aUMOCBS3H C OKPYXKAIOLUIIM MHPOM;

e (opMupoBaHHE MPEACTaBICHUS O MHOTOTPAaHHMKAX M TelaxX BpallleHUs
KaK O BOKHEHIINX MAaTEeMAaTHUECKUX MOJENSX, TO3BOJISIONINX OMUCHIBATDH
Y U3y4yaTh pa3Hble SBICHUS OKPY>KAIOLIEro MUPA;

e (opMHpOBaHME YMEHMsI paclo3HaBaTb Ha 4YepTeXax, MOJENISIX H B
peaIbHOM MHpPE MHOTOTPAHHHUKH U TEJIa BPAIICHHUS;

e OBJIAJICHUEC METOJIAMHU PEIICHHUS 3a/a4 Ha MOCTPOCHHs Ha M300paKEHHSIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMHpOBaHHE YMEHHUS ONEPUPOBATh OCHOBHBIMU TOHSATHUSMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJEHUE  QJITOPUTMAMH  PEIICHUS  OCHOBHBIX  THIOB  3ajady;
dbopMHpoBaHHE  yYMEHHUS MPOBOJUTH  HECJOXKHBIE  JIOKAa3aTelbHbIC
pacCcyk/IeHUs B XOJI€ PEUICHHs] CTEPEOMETPUYECKUX 3aJad U 3a4ad C
IPAKTHUECKUM COJIEPKAHUEM;



e pa3BUTHE MHTEJIEKTYaJIbHbIX " TBOPUYECKHUX CIOCOOHOCTEH
oOyJarolmuxcs, IMO3HABATEIbHOW  AKTUBHOCTH,  HCCJIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIIUICHUS;

e (opmupoBanue GyHKIHOHATBHON IrPaMOTHOCTH, pEJIEBAHTHOM
F€OMETPUU: YMEHHE pPAaClO3HAaBaTh IMPOSBICHUS T[ECOMETPUUYECKHUX
MOHATUN, OOBEKTOB W 3aKOHOMEpPHOCTEH B peajbHBIX IKU3HEHHBIX
CUTyallMsX W MPU U3YYEHUU APYTUX YUYEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMynupoBaTh HX Ha SA3bIKE
r€OMETPUM U CO3JABATh TEOMETPUUECKHE MOJIENH, TPUMEHSITh OCBOCHHBIN
F€OMETPUYECKUM amnmapar [Js PElICHUs NPaKTHKO-OPUEHTUPOBAHHBIX
3aJla4y, HHTEPIIPETUPOBATh U OLIEHUBATH MOJYYEHHBIE PE3YNIbTATHI.

OTIMYUTENHEHON OCOOEHHOCTBIO MPOrpaMMbl SBIISIETCSI BKIIOYEHUE B KypC
CTEPEOMETPUM B HAyalle €ro MU3y4YeHHs 3a7a4, pEHIaeMbIX Ha YpOBHE
WHTYUTHUBHOTO MO3HAHUS, U ONPeIeIEHHBIM 00pa30M OpraHu3oBaHHasi paboTa HaJl
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIIUICHUSI, CTUMYJIUPYET MPOTEKAaHUE MHTYUTUBHBIX MPOILIECCOB, MOTUBUPYET K
JAJbHEUIIIEMY U3YyYECHUIO IPEIMETA.

[Tpennourenue oTAAETCSA HATIISIIHO-KOHCTPYKTUBHOMY METOAY OOY4YeHHs, TO
€CTh TEOPETUYECKHE 3HAHWS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-
MPaKTUYECKON JAESATENbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEACTABICHUN Y
yYalllXxcsi B Kypce CTEpEOMETpUM MPOBOAMUTCS 3a CYET pelieHus 3a7ady Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00pa3oB M  3aJjad Ha  ONEpUPOBaHUE
IPOCTPAHCTBEHHBIMU oOOpa3amu. Co3naHue oOpa3a NPOBOAMUTCA C OMOPOW Ha
HaTJISIHOCTh, a OIEpUpOBaHME O0Opa3oM — B YCIOBUSX OTBIICYEHUS OT
HAIJISIHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHOBHBIE coaepkaTeNbHble TUHUU Kypca «['eomerpum» B 10—11 kmaccax:
«MHororpanHukmn», «IIpsiMble ¥ TIIIOCKOCTU B MPOCTPAHCTBEY, «Tea BpaleHus»,
«BeKTOpbI 1 KOOPAUHATHI B IMTPOCTPAHCTBE». POPMUPOBAHUE JTOTHUECKUX YMEHUUN
pacmpesensercs He TOJBKO [0 COJEP)KATENbHBIM JIMHHUSIM, HO M MO ToJaM
o0y4eHHUs Ha YPOBHE CpEIHEro O0IIero ooOpa3oBaHusl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEIMETHBIM pPe3yJibTaTaM
OCBOEHHUSl paboueil mporpamMmbl, pacHpeleN€HHbBIM 10 ToAaM O0y4yeHwus,
CTPYKTYPHUPOBAaHO TakuM o00Opa3oM, 4YTOOBI OBJIAJICHUE T'€OMETPUUECKUMHU
MOHATUSIMU U HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEA0BATENIbHO U MOCTYIATEIBHO, C
COOJTIOJIEHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKHX MPEACTaBICHUNA OOYy4YarolUuXcs, pacuIupsis U
yriay6usist €€, o0pa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTAHE



Ha u3yueHnue reomerpun oTBoauTCs 2 yaca B Heaeno B 10 kinacce u 1 yac B
Hezemo B 11 kimacce, Bcero 3a Ba roga ooydenus - 102 yueOHbIX daca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

I[IpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHATUA  CTepeoMeTpuu. Touka, TpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUHU:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IMEPECEKAOIIUECH,
MapajyieIbHbIE M CKpeluBarommecs npsMbeie. [lapannensHOCTh NPSMBIX H
IUDIOCKOCTEM B IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPSIMBIE B  IPOCTPAHCTBE;
[ApAJUIEIIBHOCTD TPEX MPAMBIX; MAPAIUICIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIECHHBIMU CTOPOHAMH; YrOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napaiyieJIbHbIC TJTIOCKOCTH; CBOICTBA
napajieNbHbIX IUIockocTei. [lpocTeiline mnpocTpaHCTBEHHbIE (UIypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesienunea; NoCTPOCHUE CEYEHUH.

[lepneHAUKYJISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSAMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiCIbHbIE W TEPHECHAUKYJISPHBIE K IUIOCKOCTH,
MPU3HAK MEPHNEHIUKYISIPHOCTH TMPAMONM M IUIOCKOCTH, TEOpemMa O NPsIMOM
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IIPOCTPAHCTBE: YrOJl MEXAY IPSAMOU U
IUIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM Yyrojd JBYIPAaHHOIO  yIJId.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[lepneHauKyISIPHOCTh  TJIOCKOCTEM: MNPU3HAK  MEPHEHAUKYIIPHOCTH  JIBYX
IocKocTer. TeopeMa o TpEX NMepIeHINKYIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKY; pa3BEPTKa MHOTOrpaHHuKa. [Ipusma: n-yronbHas
MpU3Ma; IpaHd U OCHOBAHUS MPU3MBI; MpsiMas U HAKJIOHHAS MPU3MBI; OOKOBasi U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajiesienune]; U ero cpoucrtsa. [lupamupa: n-yronpHas nupamuja, TpaHd U
OCHOBaHHUE MUPAMUIbI; OOKOBAs U MOJIHAS MTOBEPXHOCTh MUPAMUJIbI; IPABUIbLHAS U
yCceu€HHasg mnupaMuaa. OIDJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
MpaBUWIbHAS TNHPAMUJA; NpPaBWIbHAsg TPEYrojbHAs NUPAMHUIA W MPABUIbHBIN
terpa’p; KyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTadIp,
noaekadip U ukocadap. CeueHus Npu3Mbl U TUPaMUIbI.

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



Bbruncnenne 31€MEHTOB MHOTOTPAaHHMKOB: p&Opa, JuaroHald, YIJIblL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM MMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTH MPAaBUJILHON MUPaMUJIBL,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [lonstue o0 o0véMe. OO0BEM
MAPAMU/JIbI, TPU3MBI.

[Tomo6ubie Tenma B mpocTpaHcTBe. COOTHOIIECHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KVIACC

Tesia Bpaimenus

HummHapuyeckas TTOBEPXHOCTB, oOpazytolue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[UnuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywollas MU OCh; IUIONMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHHYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MoBepxHOcTU. KOoHyC: OCHOBaHME U BepIIMHA, 00pa3yronas
U OCb, IUIOMaJb OOKOBOM W TOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: meHTp, paauyc, ITUaMeTp; IJIOMATb MOBEPXHOCTH ChEpPHI.
B3auMHoe pacnonoxxenue chepsl U MIOCKOCTH; KacaTeslbHas MIIOCKOCTh K cdepe;
I011aab Chephl.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOuHanun Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAS B MHOTOTPAHHUK, WA TEJO
BpaIleHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tell. Teopema 006 00béEME
NPsIMOYTOJILHOTO Tapajuienenunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 11apa u miomasas chepsl.

[Tomo6ueie Tenma B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAISIMH
MOBEPXHOCTEHN, 00BEMaMU MOAOOHBIX TE.

Cedenus mwiMHApa (MapaJUyiebHO M TEPHEHIUKYJISIPHO OCH), CEUCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHUIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mI0cKOCTH U B pocTpaHcTBe. C0KEeHNE U BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaM. [IpaBuno mnapamwienenunena. PemieHne 3amad, CBA3aHHBIX C
IIPUMEHEHUEM ITIpaBUJl JACUCTBHM € Bekropamu. lIpsMoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaumnatel Bektopa. I[lpocreiimme 3amaun B
KOOpJIMHATax. YTroa Mexay BekTopaMu. CKajasipHOE MNPOU3BEIIEHHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MpsIMBIMHA M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1ay.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pE3yJIbTaThl OCBOCHHUSI MPOrPAMMBI  Y4EOHOTO TIpeaMeTa
«MareMaTnka» XapakTepU3yrTC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIIMU 00YYaIOIIErocst Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCHHWCKOrO OOIIECTBa, MPEACTABICHHUEM O
MaTeMaTUYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3JIMUYHBIX CTPYKTYp, SIBICHUM,
mpoLenyp TpaxIaHCKOoro oOmiecTBa (BBIOOpPHI, OMPOCHI W TP.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUU C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IPakIaHCKON UJICHTUYHOCTH, YBAKECHUS K
IIPOLJIOMY Y HACTOSALIEMY POCCUMCKOW MAaTEMAaTHUKHU, [IEHHOCTHBIM OTHOILLICHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MaTeMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHHUIO ATUX JOCTI)KCHUM B JIPYTHX HayKaxX, TEXHOJOTusX, cpepax
SKOHOMUKHU.

JIlyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEHN POCCHICKOTO HapoJa;
c(hOpPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKECHUN HAYKU U JEITEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMYMBOTO OYIYIIETroO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKICHUN;
BOCHPUUMYHMBOCTBIO K MATEMATUUYECKUM aCIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pdu3znyeckoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 3J0pOBOro M 6€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOT'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHATUU U

OTHbIXa, peryJsapHas busnueckas aKTUBHOCTb); (bu3nUecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CIIOPTUBHO-03J0POBUTEIBHOU
JEATEIbHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIM BHIOOP
Oynymedr mnpodeccnrt W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO M CIOCOOHOCTBIO K MaTeMaTHMYeCKOMYy OOpa3oBaHUIO U
caMO00pa30BaHUI0 Ha TPOTSHKCHHHM BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MAaTEMaTHIECKON HAIIPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IPOIIECCOB HA COCTOSIHHUC MPUPOIHON W COIMAIbHOM
Cpedbl, OCO3HaHWEM TJOOAIBHOTO XapakTepa JKOJOTHYECKUX  MpoOdIieM;
OpHCHTAIlMCH Ha NMPUMCHCHHE MAaTEMaTHUYCCKUX 3HAHWM JUI pEIICHHUS 3a1ad B
00JIACTH OKpYJKAaIOIIeH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OIIGHKH HX
BO3MOJKHBIX MTOCIICJICTBHH ISl OKPY>KAIOIIEH CPEeIbl.

LleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW IPAaKTHUKH, [MOHAMAaHHEM
MaTeMaTHYECKOH HayKH Kak c(epbl UYelTOBEYECKOW MeATEIBbHOCTH, JTaloB e&
pa3BUTUSA W 3HAYMMOCTH JUJIS Pa3BUTHs I[MBHJIW3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEMaTHKH M MaTeMaTHYCCKOW KyJIbTYpPOW KaK CpPEJICTBOM IIO3HAHHS MHpa;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIIECIOBATCIbCKYIO JCSITCIbHOCTD
WHIWBHUIYAJIBHO U B TPYIITIE.

METANPEAMETHBIE PE3YJIbTATDI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATBHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YTISIMUSHIMU OeUCTNEUAMU.

1)  Vuusepcanvhvie  noznasamenvHuvle  Oelicmeus,  0becneyu8arom
Gopmuposarue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00OYUAOWUXCA  (0CBOeHUe
Memo008  NO3HAHUA — OKpYJCamwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 10ornyeckue aeficTBUA:

e BBIABIISTh U XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKA MATEMATUIECKUX
O00BEKTOB, TMOHATUH, OTHOIICHUH MEXTYy MOHATHUAMU, (OPMYIHPOBATH
OMpECICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIUpOBaTH W  MPEOOPa30OBHIBATH  CYKICHUS:
yTBEpIUTEIbHbIE W OTpPULIATENbHBIE, €AMHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

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



npemiaraTh  KPUTEPUM  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYMI;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOATENLHO JI0Ka3aTebCTBA MaTEMaTUYECKUX
YTBEPKICHUHA (MPSMBIE U OT MPOTUBHOTO), BBICTPAUBATh apTyMEHTAITUIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIBL;

e BBIOMpATH cHoco0 pelieHUs ydyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOUpATh Hauboiee MNOAXOAAIIMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Bba3oBble uccienoBaTeIbCcKue IeiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyaupoBaTh BOMPOCH], (UKCUPYIONIUME MPOTHBOpPEUYUE, MPoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMuUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CIUUTAaHUPOBAaHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTrO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEIBLHO (POPMYIUPOBATH 0OOOIIEHUSI U BBIBOJIBI MO PE3ybTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

e TPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIJIBUTATH
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmaunmeii:

e BBIABISTH JACPUIUTH UHPOPMAIINH, JTaHHBIX, HEOOXOIUMBIX IS OTBETA
Ha BONIPOC U JJIS PEIICHUS 3a]1a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUPOBaTh MHGOPMAIIUIO, TIPEICTABIATh €€ B Pa3IUYHBIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAE&KHOCTD uHbopMauu 1o CaMOCTOSITEIIEHO
chOpMYIUPOBAHHBIM KPUTEPHUSIM.

2)  VuueepcanvHvie KOMMYHUKAmMUGHble  Oelicmeus, 0becnevusarom

copMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OO0menne:



BOCIIpUHUMATh H  (OPMYJIUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS 110
X0y pelleHus 3a7jaui, KOMMEHTHUPOBATh ITOIYYEHHbIN pPe3ylbTarT;

B X0JI€ 00CYKJEHU 3a7]aBaTh BONPOCHI 10 CYIIECTBY OOCYKIaeMON TEMBI,
po0JIeMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlCIEHHBIC Ha MOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKJIEHHUS C CYXICHHSIMH JIPYyTUX
YYaCTHUKOB JHasiora, oOHapyXKMBaTh pa3jIM4Me U CXOJCTBO IO3HULIUN; B
KOPPEKTHOU popme popMyIupoBaTh pa3HOINIACHS, CBOM BO3PAKECHHUS;
IPEACTABIATh  pE3yJbTaTbl  pPELICHHS  3aJa4d,  SKCIEPUMEHTA,
UCCJEIOBAHMS,  NIPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (dopmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBO:

3)

NOHMMATh W HCIOJb30BaThb  MPEUMYIIECTBA  KOMaHIHOM U
WHIUBUTyaIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; TPUHUMATH I1eJTh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThI, paclpeieIATh BUABI PabOT, TOTOBapUBAThLCS, 00CYKIATh MPOIIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOJIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYkIeHNs, 0OMEH MHEHH,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJIHATH CBOIO YacTh pPaOOTBI U
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHW KOMAaH/IbI,
OIICHMBATh Ka4€CTBO CBOETO BKJajJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHSI.

Vuusepcanonvie  pezynamuenvle  Oelicmeus, obecneuusaom

G opmuposanue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEILIEHUs 3a]]aul, BEIOUPATh CIIOCO0 pelIeHHs
C YYETOM MUMEIOUIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uH(popmanuu.

CaMOKOHTPOJIb:

BJIAJE€Th HAaBbIKAMHU [O3HABAaTEIbHOM pedekcud Kak OCO3HAHMS
COBEPILAEMbIX JEHCTBUN W MBICIUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB;
BJaJeTh CHOCOOAMM  CaMONPOBEPKH, CaMOKOHTpOJII THpolecca u
pe3ysbTara peuieH!us MaTEMaTUYECKOH 3a1auH;

NPEABULIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MNpPH PEUICHUU
3a1aud, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOSATENbCTB, TAHHBIX, HAWIEHHBIX OLINOOK, BBISIBJICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa IE€IW U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI JTOCTHKEHHS WIM HENOCTHKECHMS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAWUTh OMUOKY, 1aBaTh OLICHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmneprpoBaTh MOHATHAMH: TOUKA, MPSMas, IIIOCKOCTb.

[IprMeHSATh aKCHOMBI CTEPEOMETPUU U CIIEACTBUA W3 HUX INPH PEIICHUU
reOMETPUYECKUX 3a/1a4.

OmnepupoBaTh MOHATHSAMU: MAPATUICTBHOCTD U MEPIICHINKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEHN.

KnaccupuimpoBaTh B3auMHOE paCIONOKEHUE MPSIMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMU: JIBYTPAHHBIA yrojl, TPaHW JABYTPAaHHOTO YIJa,
peOpo IBYrpaHHOTO yria; JMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas mepa
JIBYTPAHHOTO yTJIA.

OmnepupoBaTh TOHSATHSAMH: MHOTOTPAHHHMK, BBIMYKJIBIA ¥ HEBBITYKJIbIH
MHOT'OTPaHHHK, SJIEMEHTHl MHOTOI'paHHHKA, TPABUIILHBII MHOTOTPAHHUK.

Pacro3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
NPSIMOYTOJIbHBIN MapajijiesienuIe, Kyo).

KnaccudummpoBate  MHOTOTpaHHHWKH,  BBIOMpass ~ OCHOBaHHUS  JJIs
kjIaccuuKanuy  (BBINYKIBIE W HEBBINYKIbIE MHOTOTPAaHHHKH; TPaBUIIbHBIC
MHOT'OTPaHHHKH; MPSMbIE ¥ HAKJIOHHBIE TIPU3MBI, TApaJUICIICITUTIC IBI).

OmneprpoBaTh MOHIATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSACHATH IPUHIIUIIBI IOCTPOCHHS CEUSHUH, UCTIONIB3YST METO/T CIICIOB.

CTpouTh CEYCHHS MHOTOTPAHHUKOB METOJOM  CJIEIOB, BBIMOJHSATH
(BBIHOCHBIC) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpXy, COOKY, CHU3Y.

Permatp 3a1aun Ha HaXOXKICHUE TEOMETPUICCKUX BEIMYUH MO 00pas3am Win
AITOPUTMaM, TPUMEHSS W3BECTHBIC AHAJIMTUYCCKHE METOJbl TPU PEHICHUU
CTaHJAPTHBIX MAaTEMAaTUYECKHUX 3aj7[ad Ha BBIYHCIICHHE PACCTOSIHUN MEXIY ABYMS
TOYKaMH, OT TOYKM JO TMpsIMOH, OT TOYKM JO IUIOCKOCTH, MEXIY
CKPEUIMBAOIIUMUCS MTPSIMBIMH.

Pemate 3a7aun Ha HAXOXKJECHUE TEOMETPUUECKUX BEIMYHMH 10 00pa3iaM Uiu
aNropuTMaM, TMPHUMEHSS W3BECTHBIE AaHAJIUTUYECKHE METOJbl NpPU PELICHUU
CTaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha  BBIYUCIECHUE YIJIOB  MEXIY
CKPCUIMBAIOIIUMUCS  MPSIMBIMH, MEXKIy TpPSIMOH H IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMH, JIBYTPAaHHBIX YTJIOB.



Bbrancnsate 00bEMBI M TIJIOMIAAA TOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3MA,
nupaMua) ¢ TpUMEHEHHEM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOTI0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATHSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBATh W HUHTEPHPETUPOBATH HH(GOPMALUIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUTypax, MPEACTABICHHYIO HA YepTexax U
pUCYHKaX.

[TpumensaTh TeomeTpuueckue (HaKkThl Uil PEUIEHUS] CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaralliuX HECKOJIBKO 1IaroB PELICHUs, €CIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpOCTEHININE NPOrPAMMHBIE  CpPEICTBA M AJIEKTPOHHO-
KOMMYHHUKAIIUOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPHUHU B UCKYCCTBE.

[IpyMeEHATh MOJMYYEHHBIE 3HAHHUS HA IPAKTUKE: AHAIU3UPOBATH PEAbHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE TIOHATHUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYeCcKd C(HOPMYIUPOBAHHONM MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUH, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX MTOHATHI U TEOpPEM, anmnapara ajireopbl; pemarhb
MIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OmnepupoBaTh MOHATHUSAMHU: LWIMHJpPHUYECKas IOBEPXHOCThb, OO0Opa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTb,
oOpa3ylolue KOHHYECKOH OBEPXHOCTH, KOHYC; cpepruueckasi MIOBEpXHOCTb.

Pacno3naBath Tena BpamieHus (HUIMHIP, KOHYC, cdepa u 1map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLICHUS.

KnaccudummpoBats B3auMHOE pacrojiokeHne chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMHU: IIAPOBON CETMEHT, OCHOBAaHHE CErMEHTA, BBICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00BbEMBI M IUIOHIAJM  TOBEPXHOCTEM Ten  BpallleHus,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (POpMYII.

OnepupoBaTh TOHATUAMH: MHOTOTPAaHHHK, BIHCAHHBIN B cdepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WIIU TEJO
BpaICHUS.

Bb4ucnsTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEN M 00bEMaMu
MOTOOHBIX TE.



N300pakath u3ydaemple (PUTYppl OT PYKH M C TPUMEHEHHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPAILICHHUS.

W3BnekaTh, WHTEPHOPETUPOBATH M MpeoOpa3oBbIBaTh HHPOPMALMIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBatTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHS BEKTOPA Ha YUCI0, OOBACHSITH, KAKUMHU CBOMCTBAMHU OHU 00JIaJIaIOT.

[IpuMeHSTh MpaBUiIO Napauieenueaa.

OnepupoBaTh NOHATUSAMU: JI€KAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJlyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE
BEKTOPBHI.

Haxoauts cymMmy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YKCIIO, YTOJI MEKIY
BEKTOPaMH, CKAJIIPHOE TMPOU3BEACHUE, PACKIAIAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue (akThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOJIbKO IIArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (popme.

Pemarte npocreimme reoMeTpu4ecKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METOAA.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOLICHUW U
HaxX0XXJICHUE TeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WU ajlfOpUTMaM, MPUMEHSIs
V3BECTHBIE METO/IbI ITPU PELICHUU CTAHAAPTHBIX MATEMAaTUUECKHUX 3a/1a4.

[IpumeHaTr OpocTEHIINE MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a]ay.

[IpuBOAMTHE NpUMEPHI MATEMAaTUUECKHUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, pACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUM B UCKYCCTRBE.

[IpUMEHATh TMOJMyYEHHBIE 3HAHUSA HA MPAKTHUKE: aHAJIW3UPOBATH PEaAJIbHBIC
CUTyallud W IPUMEHATh HW3YYCHHBIE NOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOpPMYIMPOBAHHON TMPOOJIeMBbl, MOJEIUPOBATh PpPEAJIbHbBIC
CUTyalldd Ha S3bIKE TE€OMETPUHU, MHCCIEAOBaTh MOCTPOECHHBIE MOJEIN C
WCITOJIb30BAHUEM TEOMETPUUICCKUX TTOHITHI M TEOpEM, anmapara aareOpsl; peniaTh
MMPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKNX BEJTUUMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbnble IIpakTHyeckue
n/n NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcnl
bu6nmoreka [IOK
1 B 10
BCAICHAC B CTCPEOMETPHIO https://m.edsoo.ru/1¢209e37
) [Ipsimbie ¥ IIOCKOCTH B MPOCTPAHCTRBE. 12 | bubnnoreka [JOK
[TapannenbHOCTh NPSIMBIX U MIIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHqUKyYISPHOCTD MPSAMBIX U 12 bubnuoreka [IOK
IUIOCKOCTEM https://m.edsoo.ru/1¢209e37
b K
4 VYriael MEXAY NPAMBIMU U IIJIOCKOCTSMU 10 1 nbmmorexa [0
https://m.edsoo.ru/1¢209e37
5 MHororpanHuku 11 1 bubmmorexa [IOK
https://m.edsoo.ru/1¢209e37
N bubnuoreka [{OK
1
6 ObnEmbr MHOTOTPAHMIHKOB ? https://m.edsoo.ru/1¢209e37
7 IToBTOpEHME: ceueHMsI, paCCTOSHUS U YTJIbI 4 1 bubmorexa HOK
P ' P yr https://m.edsoo.ru/1c209e37
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0
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11 KJIACC

KoJunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne n/m P Konrpoubusie IlpakTuueckue (witpp )
MPOrpaMMbl Bceero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bu6mmoreka [JOK
! Tena ppaueris 12 https://m.edsoo.ru/1c209e37
N bubmuoreka [JOK
2 06 5 1
DEMBLTEN https://m.edsoo.ru/1¢209e37
bu6mmoreka [IOK
B 1 1
3 €KTOPBI ¥ KOOPANHATEI B IIPOCTPAHCTBE 0 https://m.edsoo.ru/1¢209e37
4 [ToBTOpeHue, 0600mEeHNE, 7 | bu6mmoreka [JOK
CHUCTEMAaTHU3alus 3HAHUH https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoxka Kourpoasnbie I[IpakTnueckue
n/n Bceero U3YYCHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
OCHOBHBIE TIOHATHS CTEPEOMETPHH:
TOYKa, MpsiMasi, IIIOCKOCTh,
npocTtpaHcTBo. IIpaBuina
1/1506 E)KGHI/ISI Ha pI/IC Kax: 1 bubnmorexa [IOK
P preyH o 02.09.2025 | https://m.edsoo.ru/aecc77cd
M300paKeHHS TNIOCKOCTEH,
napauieIbHBIX MPSAMBIX (OTPE3KOB),
CepEeIMHBI OTPE3Ka
[TonaTus: nepecekaromuecs
MJIOCKOCTH, IepeCeKaroIuecs 1 bubmorexa HOK
> T1°P 04.09.2025 | https://m.edsoo.ru/2d8a9¢99
npsiMasi M MI0CKOCTh
[lonsTHA: Iepecekaronuecs
MJIOCKOCTH, IIepeCceKaronecs 1 bubmmorexa LOK
> 11EP B 09.09.2025 = https://m.edsoo.ru/db685¢73
npsiMasi M MI0CKOCTh
3HAKOMCTBO C MHOTOTpaHHUKAMH,
n300pa’keHre MHOTOIPaHHUKOB Ha | bubmuoreka [IOK
pUCYHKaX, Ha IPOCKLIMOHHBIX 11.09.2025  https://m.edsoo.ru/a63959ed
yepTekax
HavanbsHbie cBeieHus 0 Kyoe u
NUpaMHUIE, UX Pa3BEPTKUA U MOAEIN 1 buomorexa HOK
P > X PasBep ' 16.09.2025  https://m.edsoo.ru/b30dff38
CeueHust MHOTOTPaHHUKOB
bubnunoreka IHOK
HavanbHbie cBeeHus 0 Kyoe u 1 1

https://m.edsoo.ru/3d8ffd32



https://m.edsoo.ru/aecc77cd
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paMue, UX pa3BEPTKU U MOJEIIH.
CeueHnss MHOTOTPaHHUKOB

18.09.2025

TToHsATHE 00 aKCHOMATUYECKOM
MIOCTPOCHUU CTEPEOMETPHU:

bubnmmoreka [IOK

! AKCUOMBI CTEPEOMETPUU U CIAEACTBUS 23.09.2025 = https://m.edsoo.ru/OccScdfe
U3 HUX
[TonsiTre 06 akCHOMATHYECKOM

2 MIOCTPOEHUH CTEPEOMETPHHU: bubnmnoreka HOK
AKCUOMBI CTEPEOMETPUU U CIEICTBUS 25.09.2025  https://m.edsoo.ru/239c8cb4
U3 HUX
[TonsiTrie 06 akCHOMaTHYECKOM

9 MOCTPOCHUU CTEPEOMETPHUU: bubnunoreka [JOK
AKCHUOMBI CTEPEOMETPUU U CIEICTBUS 30.09.2025  https://m.edsoo.ru/65c6b106
U3 HUX
[TonsiTrie 06 akCHOMaTHYECKOM

10 IIOCTPOECHUHU CTEPEOMETPUU: bubmuoreka [IOK
AKCUOMBI CTEPEOMETPUU U CIEACTBUSA 02.10.2025 | https://m.edsoo.ru/258fc245
U3 HUX
B3anmMHOe pacnionokeHue npsMbIX B

1 IIPOCTPAHCTBE: NIEPECEKAIOIINECS, bubmuoreka [IOK
MapajulesIbHbIE U CKPEIIUBAOIINECS 07.10.2025  https://m.edsoo.ru/1a2520f6
TpsSIMBIE
[TapanneabHOCTh NPSIMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE:

12 napajuleJbHbIC NIPSAMbIE B bubnmorera LOK

" 09.10.2025  https://m.edsoo.ru/93ad36b3

IIPOCTPAHCTBE; NAapPAJIIEIBHOCTD TPEX
TIPSIMBIX

13 [TapamienbHOCTE IPAMBIX U bu6muoreka [JOK
IJIOCKOCTEW B IPOCTPAHCTBE: 14.10.2025  https://m.edsoo.ru/ee1d19b9
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[TapamiensHOCTE IPSIMON U
IUIOCKOCTH

14 VYrael ¢ cOoHanpaBJIE€HHBIMU bubnmnoreka HOK
CTOPOHAMU 16.10.2025  https://m.edsoo.ru/9f4071b9
15 VYron mexay npsMbIMU B bubmmoreka [JOK
IIPOCTPAHCTBE 21.10.2025  https://m.edsoo.ru/fe733862
16 VYron Mexay npsiMbIMU B bubmmoreka [JOK
MIPOCTPAHCTBE 23.10.2025  https://m.edsoo.ru/2935a9a0
17 [TapamienbHOCTD IIIOCKOCTEN: bubnuoreka [IOK
MapasuiebHbIE TIIOCKOCTH 06.11.2025 | https://m.edsoo.ru/2e18f255
18 CBoiicTBa napayyienbHbIX bubmmoreka [JOK
MJIOCKOCTEM 11.11.2025 | https://m.edsoo.ru/e504d656
IIpocreiire npoCTpaHCTBEHHbBIE
19 (GUTYpHI Ha TUIOCKOCTHU: TETPAd Bubmiorexa HOK
P + TETPEAP, 13.11.2025  https://m.edsoo.ru/4a28dc02
KyO, mapasuienenumnes
. bubnuoreka [IOK
20 IT
OCTPOCHHE CCHCHHH 18.11.2025  https://m.edsoo.ru/1d434d0f
N bubnuoreka [{OK
21 I1
OCTPOCHHE CEEiuH 20.11.2025  https://m.edsoo.ru/ec26feS5d
KonTponbhas pabota no teme
” "[IpsiMble ¥ TNIOCKOCTH B bubnmnoreka HOK
npocrtpaHcTse. [lapayensHOCTH 25.11.2025 | https://m.edsoo.ru/9a0a%56
IPSIMBIX U IIJIOCKOCTEN"
[TeprieHAMKYASIPHOCTH MPAMOUN 1
23 HJI(}:CKO(fFI/I'}l"Ie pr[eH WK IJ)'IH HbIE bubmorexa [IOK
- HEPHIETATIEYIED 27.11.2025  https://m.edsoo.ru/b19f6a5d
MpsIMbIE B TIPOCTPAHCTBE
24 [Tpsimble mapanienbHble U bubmuoreka [JOK
MEPHEHINKYIISPHBIE K TUNIOCKOCTH 02.12.2025 | https://m.edsoo.ru/0ac11c95
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)5 [Ipsimble napasuienbHble U Bbubmuoteka [JOK
MEePHIECHANKYIISIPHBIE K MIIOCKOCTH 04.12.2025  https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepnesauKyJIsIpHOCTH bubnuoreka [IOK
MPSMOU U INIOCKOCTH 09.12.2025 |  https://m.edsoo.ru/f85bfc46
7 [Ipu3Hak nepneHauKyIspHOCTH bubmmoreka [JOK
NPsIMOM M IJIOCKOCTH 11.12.2025  https://m.edsoo.ru/79165d15
)3 Teopema o npsmoit Bu6muoteka [JOK
MEePIEHANKYJISIPHON TIIIOCKOCTH 16.12.2025  https://m.eds0o.ru/635¢5087
79 Teopema o npsmoit bubnuoreka [IOK
MEPIECHANKYJISIPHOMN TIIOCKOCTH 18.12.2025  https://m.edsoo.ru/bd3745f8
30 Teopema o npsimoit bubmmoreka [JOK
NEePHEHANKYJISIPHON MIIOCKOCTH 23.12.2025 | https://m.edsoo.ru/7d18834b
[leprienquKymsip U HAKJIOHHBIE:
31 a(iTOHHI/Ie}Z)T IT)quI/I JI0 TTOCKOCTH bubmorexa [IOK
P . ’ 25.12.2025 | https://m.edsoo.ru/33c477d3
paccTosiHUE OT IPSIMOM 10 TIOCKOCTH
[lepnenaukysip U HaKJIOHHBIE!
32 a(iTOﬂil/IeyOT I"EO‘IKI/I JI0 TUIOCKOCTH brbmmorexa [IOK
P 8 ’ 30.12.2025  https://m.edsoo.ru/66fefadd
paccTosiHue OT MPSMOM JI0 TIIOCKOCTH
[leprieHAUKYNSAp U HAKIOHHBIE:
33 acpcmﬂHHeYOT EO‘IKI/I 0 MJIOCKOCTHU bubmmorexa [IOK
P ? ’ 13.01.2026  https://m.edsoo.ru/a5b7b8e3
paccTosiHue OT MPSMOM JI0 TIIOCKOCTH
[leprieHAUKYNSAp U HAKIOHHBIE:
34 aCPCTo;IHI/IeYOT IT)quI/I JI0 TUIOCKOCTH bubmmorexa [TOK
P . ’ 15.01.2026 | https://m.edsoo.ru/dbee22bc
pPacCTOsIHUE OT MPSMOM J0 MIOCKOCTH
35 VYTrabl B IPOCTPAHCTBE: YO MEXKIY bubnuotexa [JOK
IIPSIMOM U INIOCKOCTBIO 20.01.2026  https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHbIN yroj, TUHEHHBINA yroi bubmuoreka [JOK
JIBYTPAHHOI'O yTIJa 22.01.2026  https://m.edsoo.ru/5fa0b3ce
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JIByrpaHHBIN yroJl, TMHENHBIN Yroi

bubnunoreka LIOK

37
JIBYTpaHHOIO yrja 27.01.2026  https://m.edsoo.ru/c7c777ed
[IepnieHAUKYIAPHOCTD INIOCKOCTEN:
38 MpY3HAK NEPIEHINKYIIPHOCTH 1B bubmorexa HOK
P Up AP ABYR 29.01.2026 = https://m.edsoo.ru/ec3e2da3
IUIOCKOCTEN
[leprieHANKYASIPHOCTD MIIOCKOCTEI:
39 IpU3HAK NEPIECHINKYIISIPHOCTH B Bubmaorexa ITOK
P Up AHIYIEAP e 03.02.2026 = https://m.edsoo.ru/ed9e2a8e
IUIOCKOCTEN
[leprieHIUKYIAPHOCTD MIOCKOCTEH:
40 OpPU3HAK HEPIEHINKYIIPHOCTH IB buGnuorexa [IOK
P vp YBp ABYX 05.02.2026 = https://m.edsoo.ru/ba75dc57
IUIOCKOCTEN
41 Teopema o0 TpEX mepHSHANUKYIIPAX bubmorexa [IOK
P P P y1Ap 10.02.2026 = https://m.edsoo.ru/e4972cdc
42 Teopema o0 TpEX MepHeHIUKYIISIPax bubmorexa HOK
p p PHCHIIKY AP 12.02.2026  https://m.edsoo.ru/52188a7d
43 Teopema o TpEX NepHEHIUKYIISIPAX bubmorexa HOK
p p PHCHIIKY AP 17.02.2026 | https://m.eds00.ru/9246736
KonTponbHnas pabora no remam
44 "IleprieHIUKYISIPHOCTD MPSIMBIX U bubmmnoreka HOK
wiockocTe" u "Yriel Mexay 19.02.2026  https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTSIMH"
[TonaTue MHOTOrpaHHUKA, OCHOBHBIE
AJIEMEHTHI MHOTOTPAaHHUKA,
45 BBIIYKJIBIE 1 HEBBIMTYKIIBIC bubmmorexa TIOK
Y y .. 24.02.2026  https://m.edsoo.ru/2d24e873
MHOTOTPAaHHUKH; pa3BEPTKa
MHOTOIPaHHHUKA
46 IIpu3ma: n-yronpHas npu3Ma; rpaHu bu6muoreka [JOK
W OCHOBaHUS NMPU3MBI; TIpsMas U 26.02.2026  https://m.edsoo.ru/b4ad63ad
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HAKJIOHHAs IMPU3MBI; OoxoBas u
IMOJIHAsA IMOBEPXHOCTH IIPHU3MBbI

47

48

49

50

51

52

53

[Tapamienenunen, IpsMOYIrOJIbHbBIN
napaJuleNIeuIe ] U ero CBoiicTBa
[Mupamuaa: n-yrosipHasi TupamMuza,
I'PaHH ¥ OCHOBAHUE MTUPAMHU/IBI;
OOKOBasl ¥ MOJHASI TIOBEPXHOCTh
NUPaMU/Ibl; IPABHIIbHAS U yCeUEHHAS
nupamuia

[IpaBuIBHBIE MHOTOTPAHHHUKH:
HOHSTHE PaBUIBHOTO
MHOTOTPaHHHKA; IPaBUIbHAS IPU3Ma
U TIpaBUJIbHAS TUPAMU/IA;
NpaBUIbHAS TPEYroJIbHAS MUPaMUIA
Y TIPaBUJIBHBIN TETPadp; KyO

[IpencraBiaeHne o0 MPaBUIBHBIX
MHOTOTpaHHHKAX: OKTadIp,
JOJICKAdIP U HKOCAdIP.
CuMMeETpHs B IPOCTPAHCTBE:
CUMMETpPHSI OTHOCHTEIBHO TOYKH,
NPSIMOM, TUTOCKOCTH. DJIEMEHTBI
CI/IMMCTpI/II/I B HI/IpaMI/II[aX,
Hapanﬂenenlxlnez[ax, HpaBI/IJ'II)HI)IX
MHOFOFpaHHHKaX

Brluncnenue 351eMeHTOB
MHOT'OT'pPaHHHUKOB: pEOpa, TuaroHasiy,
YTJIBI

[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTHU IIPSIMOU

03.03.2026

05.03.2026

10.03.2026

12.03.2026

17.03.2026

19.03.2026

24.03.2026

bub6nmoreka [IOK
https://m.edsoo.ru/8a7be683

bub6nmmoreka [IOK
https://m.edsoo.ru/fblcd0as

bubnuoreka [{OK
https://m.edso00.ru/074c8865

bu6nmorexa LIOK
https://m.edsoo.ru/a0fdd5bf

bubnunorexa LIOK
https://m.edsoo.ru/b9e777d9

bubnunorexa LIOK
https://m.edsoo.ru/6¢cdbecef

but6mmoreka [IOK
https://m.edsoo.ru/37d84157
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MPU3MBI, TUIOIIAIb OCHOBAHUMH,

TeopeMa 0 OOKOBOI MOBEPXHOCTHU

MPSMON MPU3MBbI

[Tnomans 60KOBOI MOBEPXHOCTH U

IIOBEPXHOCTU IIPaBUIIbHOU

54 MAPAMUIBL, TEOPEMA O TLIOIIAAN bubmmorexa [IOK
. .. 26.03.2026 = https://m.edsoo.ru/5603e30b
OOKOBOM TTOBEPXHOCTH YCEUEHHOMN
U PAMHU/IBI
55 KonTtponpsHast pabora o Teme bubnuoreka [IOK
"MHororpaHHuku" 07.04.2026  https://m.edsoo.ru/a95t5c¢04
N bubnuoreka [{OK
56 IT 0 00
OHATHE 0D 0DBEME 09.04.2026 = https://m.edsoo.ru/7ad0020b
N bubnnorexa [IOK
57 0
OOBEM MHpaMit 14.04.2026  https:/m.edsoo.ru/235171b3
N bubnuoreka [{OK
58 06
PEM THPAMILIK 16.04.2026  https:/m.edsoo.ru/f47dfefd
n bubnuoreka [{OK
59 06
HEM THPAMIAT 21.04.2026  https://m.edsoo.ru/79¢10312
" bubmuoreka [JOK
60
OObEM nHpavH G 23.04.2026 = https://m.edsoo.ru/2faadc3f
N bubmuoreka [{OK
61 06
PEM TPHSMET 28.04.2026  https://m.edsoo.ru/79853608
" bubmuoreka [{OK
62 06
DEM TIPH3MbIL 30.04.2026 = https://m.edsoo.ru/1e053890
" bubnuotexa [JOK
63 06
PEM TIPHSMET 05.05.2026  https:/m.edsoo.ru/482d3f51
64 KonTponbhas pabota no teme bubmuoreka [JOK
"OO0BEMBI MHOTOTPAaHHUKOB" 07.05.2026 | https://m.edsoo.ru/28a6573c
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65

[ToBTopenue, 06001IeHNE
CUCTEeMaTH3alMsl 3HAaHHUH.
[TocTpoenue ceueHuii B
MHOTOTPaHHHUKE

12.05.2026

bubnunoreka LIOK
https://m.edsoo.ru/098bedad

66

67

[ToBTopenue, 06001IEeHNE
crucTeMaTU3alurs 3HaHH.
Brrunciienre paccTosHUM: MEXITY
IBYMsI TOUKaMH, OT TOUYKH J10
PSIMOM, OT TOYKHU JI0 TIOCKOCTH,
MEXy CKPELUBAIOIIUMUCS
PSIMBIMU

HtoroBast KOHTpoONbHAs paboTa

14.05.2026

19.05.2026

bubnunoreka LIOK
https://m.edsoo.ru/f7792ba9

bubnunorexa LIOK
https://m.edsoo.ru/b9146bc0

68

[ToBTopenue, 0600IEHNE
cUCTEeMaTu3alus 3HaHUM.
Brruucnenue yrios: Mmexay
CKPEIIMBAIOIINUMUCS IPSIMBIMU,
MEXy MPSIMOM U MIJIOCKOCTBIO,
JBYTPaHHBIX YIJIOB, YIJIOB MEXKIY
IUIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

21.05.2026

bubmnoreka IJOK
https://m.edsoo.ru/56765e8b
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11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bceero U3yYCHUSA oOpa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
Cdepa u map: eHTp, paamyc,
1 JIMAMETP; TUIOIIA/Ib MOBEPXHOCTH 1 Bubmaorexa ITOK
’ P 02.09.2025 | https://m.edsoo.ru/0341bc2b
cdepsl
B3anmHoe pacnionokenue cepsl u
bubnunoreka LIOK
2 IJIOCKOCTH; KacaTellbHas INIOCKOCTh 1
09.09.2025 = https://m.edsoo.ru/bed12a43
K cepe; momanb chepbl

3 N3o6paxenue chepsl, mapa Ha | bubmmoreka [JOK
miockoct. CedeHus mapa 16.09.2025  https://m.edsoo.ru/bc157f2
Hunuaapudeckas IOBEPXHOCTD,

4 00pa3yromue MUJINHIPUIECKOM | bubnmnoreka [JOK
MMOBEPXHOCTH, OCh LWJIMHIPUYECKOMN 23.09.2025 @ https://m.edsoo.ru/6054b8c1
MMOBEPXHOCTH
[ununap: ocHOBaHMS U OOKOBas

5 MMOBEPXHOCTh, 00pa3yromas 1 OCh; | bubnnoreka [JOK
IIOIIA b OOKOBOH U IMOJTHOM 30.09.2025 | https://m.edsoo.ru/188f6216
MMOBEPXHOCTH
W300paxeHne nUINHApPA HA
IJI0CKOCTH. Pa3BépTka uimHApa.

6 Ceuenust MIMHIPA (TUTOCKOCTHIO 1 buGnnorexa [IOK

PP ’ 07.10.2025  https://m.edsoo.ru/016e25¢eb
napauieIbHON WIH
MEePIEHANKYISIPHON OCH IMJIMH]IPA)
7 KoHnueckas HoBEpXHOCTS, 1 bubmmorexa LIOK

https://m.edsoo.ru/c94ba09b



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b

00pa3yrolne KOHMYEeCKOU 14.10.2025
MMOBEPXHOCTH, OCh M BEPIIIMHA
KOHHYECKOU MTOBEPXHOCTH
Konyc: ocHOBaHue u BepivHa,
8 00pa3yromas 1 OCh; IJIOMIA/b bubmmorexa [IOK
. . 21.10.2025 = https://m.edsoo.ru/897dd3b2
OOKOBOM U MOJHOM MOBEPXHOCTU
VYceuéHHbBIM KOHYC: 00pa3 e u
9 BBICOTA; OCHOBaIiII/ISI u gOKZ)I];::II bubmorexa HOK
’ 11.11.2025  https://m.edsoo.ru/1468bab3
MMOBEPXHOCTh
N3006paxeHne KoHyca Ha
mIockocTu. Pa3Béprka konyca.

10 Ceuenus koHyca (IIJIOCKOCTBIO, bubnunoreka [JOK
rapasuieIbHON OCHOBAaHHMIO, U 18.11.2025  https://m.edsoo.ru/Obdelbe8
MJIOCKOCTBIO, TPOXOASIIEH Yepe3
BEPILUHY)

1 KomOunanus ten BparieHus u bubmuoreka [{OK
MHOTOTPaHHUKOB 25.11.2025  https://m.edsoo.ru/3cef10e5
MHOrorpaHHuK, OIMCaHHbIA OKOJIO

12 cdepsl; cdhepa, BMcaHHas B bubmuoreka [IOK
MHOT'OI'PAHHUK UJIU B TEJIO 02.12.2025  https://m.edsoo.ru/0b136158
BpallleHus

13 [TousTue 06 06BEMe. OCHOBHEIS bu6mmoteka [IOK
CBOMCTBa 00BEMOB TEI 09.12.2025 | https://m.edsoo.ru/26a03tb7

N bubmuoreka [{OK
14 O6HEM mmnpa, KoHyca 16.12.2025  https://m.edsoo.ru/5513d87b
. bubnuotexa [JOK
15 O6LEM mapa i oM@, chepe! 23.12.2025  https://m.edsoo.ru/d189bde2
16 [TonoOHbIe Tena B MPOCTPAHCTBE. bu6muoreka [JOK



https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2

COOTHOIIECHUS] MEXKTY TUIOIAASIMU 30.12.2025  https://m.edsoo.ru/810cfleb
MOBEPXHOCTEH, 00bEMaMHU
IMOAOOHBIX TEN
17 KonTtponpsHas pabora no Temam bubnuoreka [JOK
"Tena Bpamenus" u "O6beMbl Ten" 13.01.2026 = https://m.edsoo.ru/4a33a8ab
13 BekTop Ha niockocTy U B bubnmnoreka HOK
IIPOCTPAHCTBE 20.01.2026 = https://m.edsoo.ru/Scaefclb
19 CrnoxeHne U BEIYUTAaHUE BEKTOPOB bubmorexa HOK
P 27.01.2026 | https://m.edsoo.ru/23f4f089
20 YMHOKEHHE BEKTOpa Ha YHUCIIO bubmmorexa [JOK
P 03.02.2026  https://m.edsoo.ru/dee379eb
Paznoxenune BekTOpa o Tpém
21 HEKOMIIIaHApPHBIM BEKTOPaM bubnmorexa [IOK
P paM. 10.02.2026 @ https://m.edsoo.ru/a28fd74e
[IpaBuio napamenenumnena
Penrenne 3a1a4, CBsI3aHHBIX C
22 MNPUMEHEHHUEM IIpaBUJI ASUCTBUI C bubmmorexa HOK
P P A 17.02.2026 | https://m.edsoo.ru/5a827900
BEKTOpaMHU
KoopanHaTHO-BEKTOPHBIM METO
23 I I/Ip CIICHUH reOMep HYICCKUX bubnmorexa OK
PP ™ 24.02.2026 | https://m.edsoo.ru/d3alfe30
3amaq
[IpssmoyronbHas cucrema
24 KOOpJMHAT B IIPOCTPAHCTBE. bubmmnoreka HOK
Koopnunats! Bektopa. [Ipocreiimme 03.03.2026  https://m.edsoo.ru/48db7058
3a/1a4ud B KOOpAMHATaX
Yron mexay BEKTOpaMH.
25 CkalspHOe IPOU3BEICHUE bubmorexa LHOK
p P s 10.03.2026 @ https://m.edsoo.ru/725¢effc4
BEKTOPOB
26 Brrunciienue yriioB Mexmay bubnmnorexa [JOK



https://m.edsoo.ru/810cf1eb
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

MPSIMBIMHU U TUIOCKOCTSIMH 17.03.2026  https://m.edsoo.ru/8efbe78e
KoHTponbHas pabota 1o teme

27 "BeKTOpbl U KOOPAUHATHI B bubmmorexa [JOK

" 24.03.2026  https://m.edsoo.ru/77c22fc5

MIPOCTPAHCTBE
[ToBTOpEHME, 0000IICHUE 1

73 CHCTEeMaTH3alMsl 3HaHUH. bubmuorexa [IOK
OcHoBHble GUTypbl, GaKThl, 07.04.2026  https://m.edsoo.ru/1780ba5d
TEOpPEMBI Kypca INIaHUMETPUN
[ToBTOpEHME, 0000IICHUE U

29 CHCTEeMAaTU3alMsl 3HaHUH. bubnunoreka LIOK
OcHoBHbIe GUTYPBI, PaKTHI, 14.04.2026 = https://m.edsoo.ru/078cd184
TEOpEMBI Kypca IIIaHUMETPUU
[ToBTOpEHME, 0000IICHUE U

30 cHCTeMaTu3alus 3HaHui. 3a1aun bubnunoreka LIOK
IUIAHUMETPUUA U METOJIBI UX 21.04.2026  https://m.edsoo.ru/7491efe0
peleHus
[ToBTOpenue, o6o0IIeHNE 1

31 cucTeMaTtu3anus 3HaHui. 3agaun bubmuoreka [IOK
IJIAHUMETPUU U METOJIBI UX 28.04.2026  https://m.edsoo.ru/4dffda97
peleHus
[ToBTOpenue, o6obIIEHNE U

1 cHUCTeMaTU3alurs 3HaHH. bubmuoreka [JOK
OcHoBHBIE GUTYPHI, HAKTHI, 05.05.2026  https://m.edsoo.ru/74b2ad91
TEOPEMBI Kypca CTepeOMEeTPHH

bubnunorexa LIOK

33 Hrorosas koHTponbHas padoTa 12.05.2026  https://m.edsoo.ru/ec24dfc2

34 [ToBTOpenue, 06061IEeHNE U bubnunorexa LIOK
CHCTeMaTHU3alus 3HaHU! 19.05.2026 | https://m.edsoo.ru/f465d10e
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsIeMOro .
o0pa3oBaTe/IbHON NMPOrPaMMBbI CpelHero o01ero 00pasoBanus
pe3yJbTara
7 I'eomerpus
7.1 OrnepupoBaTh MOHATUSIMH: TOUKA, MPSMasi, IIIOCKOCTh
- [IpuMeHATh aKCHOMBI CTEPEOMETPHUH U CJIEICTBUS U3 HUX IMPU PEIICHUH
' reOMETPUUYECKUX 3a7a4
73 OnepupoBarh MOHATHSAMH: TapalieIbHOCTh M MEPHEHAUKYISIPHOCTh
' MPSIMBIX U IJIOCKOCTEN
74 KnaccupunupoBars B3auMHOE paclookKEeHHE MPSIMBIX U IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: ABYTPAHHBIN Yroj, TpaHH JBYTPaHHOTO YIJa,
7.5 pedpo ABYTpaHHOTO yTiia, TWHEHHBINH YTOJI IBYTPAHHOTO yIIia, TpaaycHas
Mepa JBYTpaHHOIo yria
p OnepupoBaTh MOHATUSMU: MHOTOTPAHHUK, BBIMYKJIBIA M HEBBIMYKJIBIN
' MHOTOTPaHHUK, JIEMEHTHl MHOTOTPAHHHKA, MPAaBUIIHHBI MHOTOTPAHHUK
77 Pacnio3HaBaTh OCHOBHBIE BHJIBI MHOTOIPAHHUKOB (IHpaMuja, Mpu3Ma,
' MPSIMOYTOJIBHBIN TTapajieNIenume, Ky0)
KnaccupunupoBare  MHOTOTpaHHMKH, BbIOMpas  OCHOBaHUS s
. knaccupukanud  (BBIMYKJIBIE W HEBBINYKJIblE  MHOTOTPAHHUKH,
' NMpaBUJIbHBIE MHOTOTPAaHHUKH, TPSMbIE ©  HAKJIOHHBICE TIPHU3MBI,
napaieenune/ibl)
79 OnepupoBathb MOHATUSAMU: ceKyIas IJIOCKOCTB, CEUEHUE
' MHOTOTPaHHUKOB
210 OOBSICHATh TPHUHLUIBI  MOCTPOCHHUS  CEYCHWH  MHOTOTPAHHUKOB,
' HCIIOJIb3YSl METO/] CJIEZOB
211 Ctpouth ce4eHHs MHOTOIPAaHHUKOB METOJIOM CIIEAOB, BBINOJIHATh

(BBIHOCHBIE) TUIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD:




BHJI CBEpPXY, COOKY, CHH3Y

7.12

Pematp 3a1aun Ha HaAXOX/IEHUE T€OMETPUUYECKUX BEIUYHMH M0 00pasiam
WIA aIrOpuTMaM, MPUMEHSS W3BECTHBIC AHAJUTUYECKUE METOABI NP
pELIEHUU CTAaHJAPTHBIX MAaTeMaTUYECKUX 3aJad Ha BbIYUCIICHUE
pacCTOSHUN MEXIY ABYMSI TOYKAMH, OT TOYKHU 1O NPSAMOM, OT TOYKH JI0

IIJIOCKOCTH, MEXKAY CKPCIIHUBAOIIUMHUCA ITPAMBIMHA

7.13

PemraTe 3aa4i Ha HaXOXXIACHUEC I'COMCTPHUYCCKUX BCIWYHH I10 o6pa3uaM
WM aJIropuTMaM, IMPUMCHASA HU3BCCTHLIC aAHAJIUTHUYCCKUC MCETOAbI IIPpH
pelICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3aJa4 Ha BBIYUCIICHUC YIJIOB
MCXKAY CKPCIIHUBAIOUMIMMHUCA IIPAMBIMH, MCKIAY Hp?[MOI;'I H ITINIOCKOCTBIO,

MCKAY IJIOCKOCTAMU, IBYI'DAHHBIX YI'JIOB

7.16

7.17

Beruucnsate 00bEMBI M IUIONIAJIM  TIOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3ma, mupamMuaa) ¢ MpUMEHEHHEM (HOPMYJI, BEIYUCIISATH COOTHOIICHUS
MEXITY IUIOMIASIMHU MTOBEPXHOCTEH, o0BéMaMu MOJOOHBIX

MHOTI'OIrpaHHUKOB

OHepI/IpOBaTB MNOHATUAMU: CUMMCTpPHUA B IPOCTPAHCTBE, LCHTP, OCb U

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (UTYDPbI

N3Bnekarp, mpeoOpa3oBbIBATh M HMHTEPIPETUPOBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (UTypax, MPEACTaBICHHYIO Ha
YepTexax U PUCYHKAX

[Ipumensats reomerpuueckue (akThbl JUIsI PEHICHUS CTEPEOMETPUUECKHIX
3a7a4, MPEANOJAararwlliuX HECKOJIBKO IIAroB PELICHMS, €CIU YCIOBUS
MIPUMEHEHUsI 3a1aHbI B IBHOU (hopme

[IpumensaTh mnpocTelime MporpaMMHBIE CPEACTBA W AJIEKTPOHHO-

KOMMYHHUKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPCOMCTPUICCKHUX 3a/1av

7.19

7.20

HpI/IBOI[I/ITL MNPpUMEPBI MATCMATHYCCKUX SaKOHOMepHOCTeﬁ B IIpUpoJAC U

JKU3HH, paCliO3HABATh IIPOABJICHUEC 3aKOHOB I'COMETPUHN B UCKYCCTBC

[IpuMeHsATh MOTyYeHHbIE 3HAHUSI HAa IPAKTHUKE: aHAIM3UPOBATh PeallbHbIE
CHUTyallul W TIPUMEHSTHh H3y4YCHHBIC TIOHSATHS B TIPOIECCe TOWCKa
pereHus MaTeMaTHYECKU chopMyITHPOBAHHOM pooJIeMBl,
MOJICJINPOBATh pPeabHbIE CUTYAllMH Ha sI3bIKE T'€OMETPHUHU, MCCIIEJ0BATh
MOCTPOEHHBIE MOJENH C HCIIOJIb30BAHHEM T€OMETPUYECKUX TOHATHHA U
TEOpeM, almapara aiareopsl, pelmaTh MPAKTUUECKUE 3a1aul, CBA3aHHBIE C

HaXOXJACHUCM I'COMCTPHUICCKUX BCINYNH




11 KIIACC

Kon IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMOro .
00pa3oBaTeJIbHOM NMPOrPaMMBbI CpelHero 001ero o0pasoBaHus
pe3yJbTara
6 I'eomerpus
OnepupoBaTh NOHIATUSIMU: HUIMHJPUUECKas MOBEPXHOCTh, 00pa3yrolne
6.1 HAJTUHAPUYECKOW TMOBEPXHOCTH, LHWIMHIP, KOHUYECKash IMOBEPXHOCTD,
' oOpa3yromue KOHHYECKOH  IMOBEPXHOCTH, KOHYC, cdepuyeckas
MMOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaieHus (LUIMHAP, KOHYC, cdepa u map)
6.3 OOBSICHATH CIIOCOOBI MOTyYEHUS TeIl BpallleHus
6.4 KnaccuduinupoBaTs B3auMHOE pacnoiokeHue cepsl U MI0CKOCTH
OnepupoBaTh MOHSATUSIMU: IIAPOBONW CETMEHT, OCHOBAaHUE CETMEHTa,
6.5 BBICOTA CETMEHTA, LIApOBOI CJIOW, OCHOBAaHUE ILIAPOBOIO CJIOS, BBICOTA
LIapOBOTO CJI05, IIAPOBOM CEKTOP
6.6 Bbrancnsate 00bEMBI W MIIOIIAAM TOBEPXHOCTEH Ten BpalleHHUs,
' FEOMETPUUECKUX TeJl C MPUMEHEHUEM PopMyJT
OnepupoBaTh MOHATHSIMH: MHOTOTPAaHHHK, BIHMCaHHBIM B cdepy u
6.7 OINMCAHHBII OKOJIO cdepsl, cepa, BIUCAHHAS B MHOIMOTPAHHUK WIN TEJI0
BpallleHus
63 BbIUMCHIATE  COOTHOIIEHHMS MEXIy IUIOMIAAsIMU TOBEPXHOCTEH H
' 00BEMaMHU TTOJOOHEIX TEIT
. N3o0paxars m3ydaempie (GUTYpPHI OT PYKH U C TIPUMEHEHUEM MPOCTHIX
' YepTEKHBIX UHCTPYMEHTOB
BbIMoOnHATE (BBIHOCHBIC) IUIOCKHE YEPTEXKU U3 PUCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BUJA CBEpXY, COOKY, CHH3Y; CTPOUTH CEUEHHS Tell
BpallleHUs
W3Brekatb, MHTEPIPETUPOBATH M TPEe0OpPa3OBLIBATh WH(GOPMAIIUIO O
6.11 MIPOCTPAHCTBEHHBIX TE€OMETPUUECKHX (UTypax, TPEACTABICHHYIO Ha
YyepTekax U pUCyHKax
[TpumeHsTh TeoMeTpudYecKrue (PaKThI ATl PEHICHUS CTEPEOMETPHUICCKHIX
6.12 3a/1a4, MPENOJIATaAIONIUX HECKOJIBKO IIAroB PEIICHHs, €CIU YCIOBHS
MIPUMEHEHHUS 3a/laHbl B ABHOU (hopme
6.13 OnepupoBaTh MOHATHEM: BEKTOP B TPOCTPAHCTBE




6.14

BreimonaaTh ,Z[GI\/'ICTBI/ISI CJIOKCHUSA BCKTOPOB, BBIYUTAHHWSA BCKTOPOB H
YMHOKCHHA BCKTOpa Ha YHCIIO, OGT:SICHHTB, KaKMMH CBOMCTBaMU OHH

o0aaroT

6.15

HpI/IMeHHTB IIpaBUJIO MapaJlICICIIUIICaAa IIPHU CII0OKECHUHU BEKTOPOB

6.16

OHCpHpOBaTB IOHATHUAMU: ACKAPTOBBI KOOPAHWHATBEI B ITPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpa, paB€HCTBO BCKTOPOB, KOOPAHWHATBI BCKTOpPA,
yroax MCExKAy  BCKTOpaMu, CKaJIIpHOC  HNPOU3ZBCACHHUC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPbI

6.17

Haxoauts cyMMy BEKTOpOB W IPOM3BENECHUE BEKTOpa Ha YHCIO, Yroj
MEXJly BEKTOpaMH, CKaJIIpHOE IIPOU3BE/ICHUE, PACKIAIbIBaTh BEKTOP 110

ABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

3a,HaBaTB IJIOCKOCTh YPABHCHHUEM B I[eKapTOBOﬁ CUCTCMC KOOpAMHAT

6.19

6.20

Pemars HpOCTCﬁIHPIC reOMCTPpUUYCCKUC 3aJa4d Ha JIIPHUMCHCHUC

BCKTOPHO-KOOPAWMHATHOI'O METOa

Pemars 3aJadd Ha A0Ka3aTCIbCTBO MATCMATHYCCKHX OTHOIIICHUH H
HaXO0XIACHUC I'COMCTPUYCCKUX BCIUMYHUH II0 06paauaM HJIK aJITOPUTMaMm,
MMPpUMCHAA HU3BCCTHBIC METOJBI npu pPEeIICHUN CTaHAAPTHBIX

MaTeMaTHYCCKUX 3a1a4

6.21

[IpuMeHATh mpocTEedIIME NPOrpaMMHBIE CpPEICTBA M DIEKTPOHHO-

KOMMYHUKAIITMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHUX 3a/1a4

6.22

IIpuBOAUTE MpUMEPBHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOJIE H

JKU3HHU, paCllO3HABATDh IIPOSABIICHUC 3aKOHOB I'COMETPUU B UCKYCCTBC

6.23

[IpuMeHsATH TOJNydeHHbIE 3HAHMWA Ha IpaKTHKE: aHaJIU3UpOBaTh
peasibHble CUTYyallUh W TPUMEHSATh H3y4YEHHbIE TOHATHSA B IIpoOIEcce
MOWCKAa pEIIeHUs MaTeMaTU4ecKu C(HOPMYIUPOBAHHON MpOOIEMBI,
MOJIEJIMPOBATh pealibHble CUTYalluu Ha SI3bIKE T€OMETPHH, HCCIeA0BaTh
IIOCTPOECHHBIE MOJENIN C UCIOJIb30BAHUEM T'€OMETPUYECKUX IMOHATHH U
TeopeM, amnmnapara aareOpsl, pemaTrh NPakTUYeCKUe 3a1a4ul, CBSI3aHHBIE C

HaXO0XIACHUEM I'COMCTPHICCKUX BEIINYHNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

7.1

7.2

I'eomerpus

OcHOBHBIE TOHATHSI CTepeoMeTpuu. Touka, mpsiMas, IUIOCKOCTh, MPOCTPAHCTBO.
[TonsiTie 00  aKCMOMATUYECKOM  IOCTPOCHUU  CTEPEOMETPUHU:  aKCHOMBI

CTEPEOMETPHUH U CIICICTBUA U3 HUX

B3aumHoe  pacrnonokeHue  OpsIMBIX B IIPOCTPAHCTBE:  IE€pPECEKaIOLIUecs,
napajuiefibHble U CKpelmBarommecs mnpsmbie. [lapaminensHOCTh MPSMBIX U
IJIOCKOCTE B  MPOCTPAHCTBE: MapaulelibHbIe TPsIMbIE B  MPOCTPAHCTBE,
NapajyIeIbHOCTh TPEX MPSAMBIX, MAPAIUIETBHOCTh MPSAMON U IUIOCKOCTH. YTJBI €
COHANpPABJICHHBIMU CTOPOHAMH, YIrOJ MEXKIy TpPSMBIMH B TPOCTPAHCTBE.
[TapanneabHOCTh MIOCKOCTEW: MapaliiesibHble MJIOCKOCTH, CBOMCTBA MapalieIbHBIX
mockocter. [Ipocreitmme mpocTpaHcTBeHHBbIE (DUTYPHI HAa IIOCKOCTH: TETPadp,

Ky'6, napajijieJICnuIic [, IOCTpOCHUC Ce4YeHHI

7.3

[lepneHAUKYIAPHOCTE NPAMOM M IUIOCKOCTH: NEPHEHAMKYJISAPHBIE IPsMBIE B
IIPOCTPAHCTBE, MIPSAMBIE MapAJUICIbHBIE U IEPIIEHANKYIISIPHBIE K IITIOCKOCTH, IPU3HAK
NEPIEHANKYJIAPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O NPSMOM NMEPIEHAUKYIAPHON
IUIOCKOCTH. YTJbl B TPOCTPAHCTBE: YIrOJd MEXAYy IMpsSIMOH H IUIOCKOCTBIO,
JBYI'PAHHBIA yroJI, JMHEHHBIM Yroja JAByrpaHHoro yria. IlepneHaukymnsap u
HAKJIOHHBIE: PACCTOSHHE OT TOYKM JO IUIOCKOCTH, PACCTOSHHE OT HPsMOM J0
IUIOCKOCTH, MPOEKIMS (PUryphl Ha TUIOCKOCTh. [leprneHauKynspHOCTh MIOCKOCTEH:
NMpU3HAK  MEPHEHIUKYIAPHOCTH  JIByX  IUlockocte. Teopema o  Tpéx

NEpNCHAUKYJIApax

7.4

[TonsiTie MHOTOrpaHHHMKAa, OCHOBHBIE JJIEMEHThl MHOTOTPaHHHKA, BBINYKIIbIE W
HEBBINYKJIbIE MHOTOTPaHHUKHU, pa3BEpTKa MHororpaHHuka. llpusma: n-yronpHas
IpU3Ma, TPaHU U OCHOBAHMS IPU3MBI, NpsMas U HAKJIOHHAs NMPHU3MbI, OOKOBas U
II0JIHAsl TIOBEPXHOCTH NMpu3MbI. [lapannenenunen, npsiMOYroJIbHbIN Napauieaenue
u ero cpoucTsa. [lupamuna: n-yroapHas nupamMmuaa, rpaHd U OCHOBAaHUE ITUPAMHUJBL,
OOKOBas M IMOJIHAS MMOBEPXHOCTh MHUPAMMJIbI, NPaBUIbHAS U yCeUEHHAs MUpaMUa.

DIeMEHTHI IIpu3Mbl W IMHPaAMHUIBL. HpaBI/IJ'II)HI)Ie MHOI'OTpaHHUKH: IIOHATHUE




7.5

7.6

7.7

MPaBUJIBHOTO MHOIOTPaHHUKA, IPAaBWIbHAs NpU3Ma M MPAaBWIbHAS NUPAMHUAA,
NpaBWIbHASA TPEYTOJIbHAS MUPAMUA U MPABUIBHBINA TeTpasap, KyO. IlpeacraBnenne
O TMPaBWIbHBIX MHOTOTPaHHUKAX: OKTa’Ap, AOJAEKAdAp U uKocadapyrue CedyeHus

IMPU3MBI 1 ITUPAMUBI

CummeTpusi B TPOCTPAHCTBE: CHUMMETPUSI OTHOCUTEIBHO TOYKH, MPSIMOH,
IJIOCKOCTH. DJIEMEHTBl CUMMETPUH B MMHUPAMHUJIAX, MapajuieenuIenax, NpaBuibHbIX

MHOI'OIrpaHHHUKax

Brruncnenue 31eMEHTOB MHOTOTPAaHHHKOB: pEOpa, nmaroHanu, yriuel. I[lnomansb
OOKOBOW MOBEPXHOCTH W IOJHOMH IIOBEPXHOCTH THPSAMONW MpPHU3MBI, IUIOLIA/b
OCHOBaHHH, TeopeMa 0 OOKOBOM MOBEPXHOCTHU MPsIMOH mpu3Mbl. [Tnomans 6okoBoi
MNOBEPXHOCTH M TIOBEPXHOCTH MPABUIBHOM MUPaMUABI, TEOpeMa O IUIOLaIu

yceu€HHoi nupamuabl. [lonstue 06 06béme. OObEM NUpPaMUIbl, TPUIMBI

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

00BpEMaMU ITOTOOHBIX TEN

11 KIIACC

Kon

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

6

I'eomerpus

6.1

]_II/IJ'II/IHL[pI/I‘-ICCKaSI IIOBCPXHOCTD, 06pa3yfonme HHJIHHI[pH‘lCCKOﬁ IMMOBCPXHOCTH, OCb
IIHJIHHI[pI/I‘IGCKOfI ITOBEPXHOCTH. HI/IJ'II/IH}IPI OCHOBAHHS M OOKOBas IMOBCPXHOCTD,

o0pa3ymolas 1 0ch, TUIOMIAlb OOKOBOH U MOJTHON MOBEPXHOCTH

6.2

6.3

Konnueckas moBepXHOCTh, 00pa3yronme KOHNYECKOH MMOBEPXHOCTH, OCh M BEpIITHHA
KOHWYECKOi ToBepxHOCTH. KOHyC: OoCHOBaHHME W BeplInHa, 00pasyromias U OcCh,
Ionaab OOKOBOM M TIOTHOM TMOBEPXHOCTH. YCEUEHHBINM KOHYC: 0Opasyromiue u

BbICOTA, OCHOBAaHUA U OokxoBas ITOBEPXHOCTDH

Cdepa u map: neHTp, paanyc, AMaMeTp, IUIOLIalb NOBEpXHOCTH ceprl. B3anmuoe

pacnosoxeHue cepbl U IMIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIOoNaab

cepsl

6.4

I/I306pa)KCHI/IC TCJI BpalllICHUS Ha IMJIOCKOCTHU. Pa?;BépTKa OUIMHApPA U KOHYCa

6.5

KomOunanmu Ten BpamieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OIMCAHHBINA

okoo chepsl, chepa, BliMcaHHAs B MHOTOTPAHHUK, UJTU TEJIO BPAIICHUS

6.6

[Tonstue 06 oO0béMe. OcHOBHBIE cBOWCTBa 00BEMOB Ten. Teopema 00 00BEME
NpSMOYTOJIBHOTO Tapayienenunena u cienctsus u3 He€. OO0bEM LMIMHApA,

koHyca. O0bEM mapa u mionaab chepsl




[Tomobuple Tema B mpoctpaHcTBE. COOTHONMIGHUS  MEXIy  IUIOMIAISIMU

67 MOBEPXHOCTEH, 00hEMaMHK MOAOOHBIX TET
6.8 Ceuenuss nwiuHapa (MapauiebHO W TMEPHEHIUKYISIPHO OCH), CEYEHHUs KOHYyca
' (mapannenbHOE OCHOBAHUIO U MPOXO/SIILEE YepPe3 BEPILINHY), CEUECHUS 11apa
Bekrop Ha miockoctd u B mpocTpaHcTBe. CIIOXKEHUE U BBIYMTAHHE BEKTOPOB.
6.9 YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxeHue BeKkTopa Mo TpEM HEKOMIUIAHAPHBIM
. BekTopaM. [lpaBuno mnapamnenenunena. PemeHune 3amad, CBA3AHHBIX €
IIPUMEHEHUEM IIPAaBUJI ACUCTBUI C BEKTOPaMU
[IpssMoyronbHas cucreMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaTtsel BekTOpa.
6.10 [Ipocreiimue 3amauM B KOOpJAMHATax. YTros Mexay Bekropamu. CkansipHoe

IMPOU3BCACHUC BCKTOPOB. Brruncienue YIJIOB MCXKAY HNPAMBIMU M IINIOCKOCTAMMH.

KOOp,I[I/IHaTHO-BCKTOpHHﬁ MCTOJ IIPU pCIICHUU I'COMCTPHUYCCKHUX 3a/1a4



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBbHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM Pe3yJibTAaTaM O0CBOCHUS
NpoBepPsIeMOro OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeIHEro 0011ero
TpeOOBaHMS o0pa3zoBaHus

Bnanenue meromamMM J0Ka3aTeNbCTB, alrOpUTMaMU peElICHHs 3ajady;
yMeHue (opMynupoBaTh W ONEPUPOBATh MHOHATHSMM: OIpe/eNIeHue,
aKCUOMa, TeopeMa, CIEACTBUE, CBOMCTBO, NPU3HAK, J0KAa3aTeNIbCTBO,
paBHOCHIIbHBIE (POPMYIMPOBKH; IPUMEHSTh UX; YMEHHUE (POPMYIUPOBATH
o0paTHOE U MPOTHBOIIOJIOKHOE YTBEP)KICHHE, NPUBOAUTH IPUMEPHI U
KOHTPIPUMEPHI, HCIOJIb30BaTh METOJ MaTeMaTHYeCKOW WHIYKINU;
IPOBOAMTH  JIOKA3aTEIbHBIE PACCY)KIEHUS IpU pPELIEHUH 3ajad,
1 OLICHMBATh  JIOTMYECKYIO  MIPAaBUIBHOCTb  PACCYXKAECHUH; YMEHHE
ONEepUpPOBATh MOHATUSAMHU: MHOXECTBO, MOJAMHOXECTBO, ONEpPALlUU Haj
MHOJKECTBAMH; YMEHHME HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmnapar Ui ONUCaHUs pealbHbIX MPOIECCOB U SBJIEHUH U IIPU PELICHUN
3ajja4, B TOM 4HCJIE€ W3 JPYrUX Y4YeOHBIX INPEAMETOB; YMEHHE
ONepUpOBaTh MOHATHAMU: Tpad, CBA3HBIN Ipad, AepeBo, IUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W ONUCHIBaTh TIpadbl pPa3TUYHBIMU

crocob6aMu; UCIOJIb30BaTh Ipadbl MpU PELICHUH 3a/1a4

YMeHue omnepupoBaTh MOHATHSAMHU: HATypaIbHOE YHCIIO, IEJI0C YHCIIO,
CTETeHb C IIENIBIM MOKa3aTeiaeM, KOPeHb HATypalbHON CTENEHHU, CTEIIeHb
C palMoOHATBHBIM  TIOKa3aTelleM, CTeNeHb C  JACHCTBHTEIHHBIM
Mokasarenem, JiorapudM YHUClIa, CHHYC, KOCHHYC M TaHIEHC
MPOU3BOJIBHOTO YHCIA, OCTATOK IO MO, pallMOHAIBHOE YHCIIO,
HppalMoOHAIbHOE  YHCJIO,  MHOXECTBA  HATYPAIBHBIX,  IIENBIX,
2 palioHaTIbHBIX, JCUCTBUTENBHBIX YHCENT, YyMEHHE HCIIOJIb30BaTh
IMPU3HAKHU JCINMOCTH, HauMEHbBIITNN O6I]_[I/II71 JCIUTCIIb U HAMMCHBIICC
oOmiee kpaTHoe, anropuT™M EBKIWa Mpu pelieHru 3aaad; 3HaKOMCTBO C
pPa3IMYHBIMK ~ TIO3UIMOHHBIMH ~ CHCTEMaMH  CUHUCIICHHS,  yMEHHE
BBIIOJIHATL BBIYUCIEHHE 3HAUCHUU U Hp806pa3OBaHI/ISI BLIpa)KCHI/Iﬁ cO
CTENEeHsAMH MW JorapudmMaMu, MpeoOpa3oBaHUs IPOOHO-PAIMOHATBHBIX

BLIpa)KeHHﬁ; YMCHHUEC OINCPUPOBATH IMOHATHAMU: IMOCJICAOBATCILHOCTD,




apupmMeTHuecKas nporpeccus, reoMeTpuIecKas nporpeccus,
OeckoHeYyHO yObIBamomiasi TEeOMETpHYEcKass Mporpeccusi; yMEHue
3aJjaBaTh MOCJIEI0BATEIbHOCTH, B TOM YHUCIIE C TIOMOIIbIO PEKYPPEHTHBIX
dopMyrn; yMEHHE ONEepUpOBaTH TMOHATUSMHU: KOMIUIEKCHOE YHCIIO,
COIPSKEHHBIE KOMIUIEKCHBIE YMCIIa, MOYJIb MU apIyMEHT KOMIIEKCHOTO
yuciaa, ¢opMa 3alucHd  KOMIUIEKCHBIX ducell  (TeoMeTpudeckas,
TPUTrOHOMETpHUUECKass W  anreOpauyeckas); yMeTb IPOU3BOJIUTH
apu(MeTHUeCKue NEHCTBUS C KOMIUIEKCHBIMH YHCIIaMH; TPUBOJUTH
IOPUMEpPbl  UCHOJb30BAHUS  KOMIUIEKCHBIX  YHCEI;  OINEepUpOBaTh
HNOHATUSIMM:  MaTpuma 2xX2 u  3X3, onpenenurenab  MaTpULbL,

FCOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPECACIINTCIIA

YMeHHEe OonepUpoBaTh MOHATHAMU: PALMOHAIBHBIC, UPPALMOHAJIBHBIC,
MOKa3aTeJbHbIE, CTENCHHBIC, JOrapu(MHUECKUE, TPUTOHOMETPHUYECKHE
YPaBHEHHsS U HEPABEHCTBA, MX CUCTEMBI; YMEHHE OIEpUPOBATH
MOHATUSMH: TOXIIECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHHE, ypaBHEHHE,
HEPABEHCTBO, CHCTEMa YPAaBHEHUH M HEPABEHCTB, DPABHOCUIBHOCTH
YpPAaBHEHUN, HEPAaBEHCTB M CHUCTEM; YMEHHME peEIlaTb ypaBHEHMS,
HEPABEHCTBA U CHUCTEMBI C IIOMOILBI PA3IMYHBIX IMPUEMOB; pPEILATH
YpPAaBHEHUsI, HEPAaBEHCTBA M CHUCTEMBl C MApaMETPOM; IPUMEHATH
YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI I PEUICHUS MaTeMaTHYECKHUX

3a]a4 U 3a]1a4 U3 pa3IuvHbIX 00JacTeil HayKH U peasibHOM JKU3HU

YMenue onepupoBaTb MNOHATHSIMH: (YHKIUS, YETHOCTh (YHKIIHH,
HNEPUOJIMYHOCTh (DYHKIIMHM, OrpaHUMYEHHOCTbh (PYHKIMH, MOHOTOHHOCTb
GbyHKIMH, 3KCTpeMyM (QYHKIHH, HauOoJIblIee U HAaMMEHbIIee 3HAYCHUS
(GYHKLIMU HA TPOMEXYTKE, HepepbIBHas (DYHKIIMSA, aCUMIITOTHI Ipaduka
GbyHKIMM, TepBas U BTOpas MPOU3BOAHAA (PYHKIIUU, TEOMETPUUYECKUN U
¢u3nueckuif CMBICT TPOU3BOJHOM, NEepBOOOpa3Hasi, OIpeaeTIEHHBIN
MHTETpall; YMEHHE HAaXOJIUTh aCUMNTOTHI rpaduka (yHKIUH; yMEHUe
BBIUNCIIATh IPOU3BOJHBIE CYMMBI, IIPOM3BENEHHUS, YacTHOIO U
KOMIO3UIMHN (YHKIMI, HAXOJUTh YpaBHEHHME KacaTeIbHOM K rpaduky
(GyHKLIMU; yMEHHE HAaXOJUTh NPOU3BOAHBIC 3JIEMEHTApHBIX (YHKIUH;
YMEHHUE UCMOIb30BaTh MHPOU3BOJHYIO JUISL HCCIENOBaHHUA (DYHKIUA,
HaXOJUTh HAMOOJbIIME M HAUMEHBIIUE 3HAUYEHUS (YHKUUH; CTPOUTH
rpauKi MHOTOUWIEHOB C HCIOJIb30BAHMEM ammapaTa MaTeMaTH4YeCKOro
aHaINW3a; MPUMEHATh TMPOU3BOAHYIO MJI HAXOXKAEHUS HAWIy4dlIEro

pE€IICHUA B NPHUKIAJHBIX, B TOM YHCJIIC COHAIBHO-DKOHOMHWYCCKHUX H




$U3HYEeCKUX 3a7avax; HAXOAUTh TUIOMIAAN U O0BEMBI (PUTY C TTOMOIIBIO
I/IHTeI‘paJIa; HpI/IBOI[I/ITL HpI/IMCpBI MATEMATHUYCCKOI'O MOI[CJII/IPOBaHI/IH C

noMouibio AuddepeHnanbHbIX ypaBHEHUN

VYMeHue onepupoBaTh MOHATUAMU: rpaduk (QyHKOMM, oOpaTHas
GyHKUIMSA, KOMIO3UIMUSA (YHKUWH, TUHEWHas (yHKIWSA, KBaJpaTHUHAS
byHKIHS, parmoHaiIbHas byHKIHS, CTeIeHHas dbyHKIIHS,
TPUTOHOMETpHUYECKHE  (DYHKIMH, OOpaTHbE TPUTOHOMETPHUYECKHUE
GyHKUMM, @OKa3aTelabHas M Jorapudmuyeckas (QYHKLUUU; YyMEHUE
CTpOUTH TpapUKH H3YyYCHHBIX (YHKIWH, BBIIOJIHATH IMPEeoOpa3zoBaHUs
rpaduKoB (YHKLUH, UCTIOIB30BaTh TPapUKH sl U3yUEHUs IPOLIECCOB U
3aBUCUMOCTEH, TMPU PEIIeHUH 3a7ad U3 APYrHX Y4eOHBIX MPEIMETOB U
3aJjay U3 peabHON JKU3HU; BbIpaXaTb (OpMYIaMy 3aBUCUMOCTH MEXIY
BEJIMYMHAMH; UCIIOJIB30BaTh CBOicTBa W rpadukm QyHKOMA UIs
pelleHys] ypaBHEeHUH, HEPaBeHCTB U 3a/1a4 ¢ IapaMeTpaMu; n300paxkaThb
Ha KOOpPAMHATHOM IIJIOCKOCTM MHOXECTBA PpELICHUN YpPaBHEHHUU,

HCPABCHCTB U UX CUCTCM

VYMeHue pemarb TEKCTOBBIE 3aa4M pPa3HbIX TUIOB (B TOM YHUCIE Ha
MPOLIEHTHI, JOJIM U YacTH, Ha JABM)KEHHE, pabOTy, CTOUMOCTh TOBapOB U
yCIIyT, HAaJIOTH, 3314 U3 00JacTH yIpaBJIeHUs JUUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBIIATH BBIPAKEHUS, YPABHEHMs, HEPaBEHCTBA M HX
CUCTEMBI II0 YCIOBUIO 3aJa4M, MCCIIEJ0BaThb IIOJIYYEHHOE pELICHUE H
OLICHMBATh MPaBIONOAOOHOCTh pPE3yJIbTAaTOB, YMEHHE MOJEIUPOBAThH
pealbHBIE CUTYallUH Ha SI3bIKE MATEMAaTUKH; COCTABJIATH BBIPAYKEHUS,
YPAaBHEHUs, HEPAaBEHCTBA M KX CHUCTEMBI [0 YCIOBHIO 3aJa4yH,
UCCJIEN0BATh IIOCTPOEHHBIE MOJCIM C HCIOJB30BaHUEM ammapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN PEe3yabTaT

YMeHue onepupoBaTh MOHATUAMU: CpeiHee apupMeTHUYecKoe, MeInaHa,
HauOoJblllee W  HaUMEHblllee 3HA4YeHMs, pa3Max, JUcHepcus,
CTaHJApTHOE OTKJIOHEHHWE YHUCIOBOrO Habopa; yMEHHE U3BJIeKaTb,
MHTEPIPETUPOBaTh MH(GOpPMAIMIO, NPEACTABIECHHYI0O B TalnuIax, Ha
quarpammax, rpadukax, OTpaskarollyr0 CBOWCTBA peallbHBIX MPOIIECCOB U
SBJIGHUH; MPEACTaBIATh HH(OOPMALIHIO C TOMOIIbIO TAOJIUI U IUarpaMM;
UCCIIE0BaTh CTaTUCTUYECKHE JaHHbIE, B TOM YHUCIIE C IPUMEHEHUEM
rpaguueckux METOJOB M  DJIEKTPOHHBIX  CPEICTB; TrpapuuecKu
UCCIICIOBaTh COBMECTHBIE HAOJIOACHUS C TOMOUIBIO JIHarpaMm

paccerBaHMs U JTUHEUHOU perpeccuu




YMeHue onepupoBaTh MOHATHSAMU: CIyYalHBIM OMNBIT M CIydailHOE
COOBITHE, BEPOSITHOCTh CIIY9alHOTO COOBITHSI; YMEHHUE BBIYHCIATH
BEPOSITHOCTh C HCIIOJIb30BAaHUEM TpapUUECKUX METOJIIOB; MPUMEHSThH
GOpMyITbI CIIOKEHUS W YMHOXKEHHUS BEPOSITHOCTEH, (POpMyITy IOJHON
BEpOATHOCTH, hopmyny bepHyau, KoMOMHATOpPHBIC (GAaKThl U (POPMYIIBI;
OIICHUBATh BEPOSITHOCTH pEATbHBIX COOBITHH; yMEHHE OIEepUPOBATH
NOHATUSIMH: CIIydaiiHas BEJNWYHMHA, paclpeleiecHue BEpOSTHOCTEH,
MaTEeMaTHYECKOE OXKUIAHWE, IUCIEPCHUS M CTAHJAPTHOEC OTKIOHCHHE
CIlydaliHOW  BEJIMYWHBI, (QYHKIUU pACIpEleNieHuss W  IUIOTHOCTH
PaBHOMEpPHOTO, TOKA3aTeIbHOTO W HOPMAJBHOTO PaCHpeesICHHIA;
YMEHHE WCIIOJIb30BaTh CBOWCTBA M3YYCHHBIX PACHpPEICICHUH JUIs
peIIeHUs 3aJa4;, 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJIBIIMX YHCEN,
METO/IbI BBIOOPOYHBIX HCCIICAOBAHUI, YMEHUE MPHBOIAUTH MPUMEPHI
MIPOSIBIICHUST 3aKOHA OOJBIINX YHCET B MPHUPOJHBIX W OOIIECTBEHHBIX
SIBJICHHUSIX; YMCHUE OTICPUPOBATh MOHATHIMHU: COYETAHHE, MTEPECTAaHOBKA,
YHCII0O COYCTAaHWM, YHCIO TIEPeCcTaHOBOK, OWMHOM HprOoTOHA; yMeHue
MPUMEHSTh KOMOMHATOPHBIE (DAaKTHI M PACCYKICHUS AJISl PELICHUS 3a/a4;
OIICHHUBATH BEPOSTHOCTH  PEATBHBIX COOBITHIA; COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'Iy‘-IeHHLII\/’I pe3yiibTar

YMeHue onepupoBaTb IMOHATUSAMHU: TOYKa, INpsAMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd, BeJIMYMHA YyIJa, IUIOCKUH  Yrou,
JBYTPaHHBIA yroj, TPEXTPaHHBIM YroJl, CKpPELIMBAIOLIUECS MpsMbIE,
NapajuIeIbHOCTh U MEPHEeHIUKYISIPHOCTD MPSMBIX U TUIOCKOCTEH, yroi
MEXY NPSMBIMH, YTOJI MEXAY IpPSIMOH M IUIOCKOCTBIO, YIOJI MEXAY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU 0 IMJIOCKOCTH, PACCTOSHUE MEXIY
IPSIMBIMHU, PACCTOSTHUE MEX]Y TUIOCKOCTSIMM; YMEHHUE MCIIONIb30BaTh MPH
pelleHnn 3aa4 U3ydeHHble (aKThbl U TEOPEMbI IUNIAHUMETPUU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB  OKPYKAIOLIET0 MHpa; CTPOUTH
MaTeMaTUYeCKUe MOJENH C TOMOIIBI0 T€OMETPUUECKUX TMOHATHH HU

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3aJaUU

10

YMeHue onepupoBaTh MOHATHUAMH: IJIOUIab (UTYphl, 00bEM (UTYDHI,
MHOTOTPaHHMK, MPAaBUJIbHBI MHOTOTPAaHHMK, CEYCHHME MHOIOIDAaHHUKA,
KyO, mapajuienenumnen, npu3Ma, nUpamuna, (Gurypa u HOBEPXHOCThH
BpallleHUs, LUWIMHIpP, KOHYC, Hap, cdepa, IIomaas cepsl, MIomanb
MOBEPXHOCTH TMHMPaMHJIbI, TMPU3MBI, KOHYCa, IMWJIMHIApPA, 00BEM KyOa,

MPSIMOYTOJIBHOTO TapajijieNienumneaa, MUpaMuabl, NpU3Mbl, LHUIMHIpPA,




KOHYCa, I11apa, pa3BEPTKA MOBEPXHOCTH, CEUEHHs KOHYCa W LWIMHIpA,
NapaJuIeJIbHbIE OCH WM OCHOBAHHUIO, CEYCHHUE I11apa, IUIOCKOCT,
Kacaromasicss cdepbl, LUIUHAPA, KOHYCa; YMEHUE CTPOHUTH CEUYCHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYpHI U MOBEPXHOCTH
BpalIEHUs, UX CEUYEHHUS], B TOM YUCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE MPUMEHSTH CBOMCTBA T€OMETPHUYECKUX (DUTYP, CAMOCTOSATEILHO
dbopMynupoBaTh omnpesesieHus u3y4aeMbIX (GUTYp, BBIABUTATH THIIOTE3bI
O CBOHMCTBax W NMpH3HAKaX r€OMETPUYECKUX (UTyp, 0OOCHOBBIBATH WU
OMpoBepraTh HX; YyMEHHE MPOBOAUTH Kiaccuukanuio Quryp mo
Pa3NIUYHBIM TPU3HAKAM, BBINOJIHATH HEOOXOIUMBIE JONOJHHUTEIbHEIC

IMOCTPOCHUA

11
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YMeHHe omnepupoBaTh MOHSTHUSAMH: JIBIDKEHHE B  IPOCTPAHCTBE,
MapajuIeIbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHue MOa00Us, MOMOOHBIE (UIYpBI; yMEHHE
pacro3HaBaTh paBHBIC W MOJMOOHBIC (PUTYpPBI, B TOM YHCIIE B MPHUPOJE,
UCKYCCTBE, apXUTEKTYpe; HCIIOJIb30BaTh T€OMETPUYCCKHE OTHOUICHHS
NPH PEIICHWH 3a7ad; HaXOJIUTh TEOMETPUYECKHE BEIUYHHBI (JJIHHA,
yroi, Iomaab, o0bEM) TpHU peUIeHHH 3aJad M3 JPYruX Y4eOHBIX
MPEIMETOB M U3 PEATHHOMN JKU3HH, YMEHUE BBIYUCIATH TCOMETPHUCCKUE
BEJIMYMHBI (IJIMHA, YTOJ, IUIOMIa[b, O0BEM, IUIOIMIAAh TOBEPXHOCTH),
UCTIONIB3YSl M3YYCHHBIC (DOPMYJIBI M METONBI, B TOM YHCIE: TUIOIIAIb
MOBEPXHOCTH MUPAMUbI, IPU3MBI, KOHYCA, IIWIMHIPA, TUIOMAAb cepsl;
00BEM KybOa, MPSIMOYTOJBHOTO Mapaijiesienumea, MUPaMUIbl, TPU3MBI,
WIMHApPA, KOHYyCa, Iapa; yMEHHWE HaxOJUTh OTHOIIEHHE OOBEMOB

MoJI00HBIX QUryp

VYmMmenue ONCpHUPOBATH MOHATUAMMU: MMPAMOYTOJIbHAA CUCTEMA KOOPAHWHAT,
BEKTOp, KOOPJIUHATHI TOYKH, KOOPJIWHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpAa HAa YHCIO, Pa3jokKEeHHE BEKTOpa Mo Oasmucy,
CKaJIIPHOE TIPOM3BE/ICHUE, BEKTOPHOE MPOM3BEACHUE, YroJl MEXKIY
BCKTOpaMH; YMCHHE HCII0JIb30BAaTh BeKTOpHBIfI u KOOp}IHHaTHLIﬁ METO/
JUIS peIIeHWs TEOMETPUYECKMX 3ajad W 3ajad JAPYruX YueOHbIX

MIPEAMETOB

13

YMmenue BbIOMpaTh MOAXOMSAIIMN METOX Ui pELIeHHs 3a/lauu;
[MOHUMAaHUE 3HAYMMOCTH MATEMaTUKH B U3YYCHUU IPUPOAHBIX H
OOIIECTBEHHBIX MPOLECCOB M  SBICHHWI; YMEHHE pAacCIO3HABATh

IMPOABJICHUEC 3aKOHOB MATEMATHKH B HCKYCCTBE€, YMCHHE IIPUBOJIUTH




INpUMEPBI  MATEMATHYCCKUX

MaTEeMaTU4YECKON HayKu

OTKPBITUH  POCCUUCKONM W  MHUPOBOH




INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
ITO MATEMATHUKE

HpOBepﬂeMLIﬁ 3JIEMEHT COACPKAaHUS

Kon
1 Yucna v BBIYKCICHUS
1.1 Harypanbnsie u nensie yucna. [IpusHaky 1enMMOCTH LEIIbIX YUCE
- Panmonanbupie  umcna. OOBIKHOBEHHbIE M JECATUYHBIE JpOOM, MPOLEHTHI,
' 0OECKOHEUHBIC TIEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HaTypaldbHOH cremeHu. JleiicTBus ¢ apudmeTnaecKkuMu
' KOPHSIMHM HaTypaJbHON CTEIICHH
14 Crenens ¢ nenbiv nokaszareneM. CTENeHb ¢ palMOHAIbHBIM NT0Ka3areneM. CBOMCTBa
' CTENEHU
s CuHyCc, KOCMHYC M TaHI€HC YHUCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YHCIOBOIO apryMeHTa
1.6 Jlorapudm uncna. [lecaTndynble U HaTypaibHbIe JOrapupMbl
JeiicTBuTenbHble uyncna. ApupMeTHYeCKHe Omepanuu ¢ JAeWCTBUTENbHBIMU
1.7 yrcinamu. [IpubnnxEHHble BBIYUCIEHUS, PaBUila OKPYIJIEHUS, IPUKUKA U OL[CHKA
pe3yJspTaTa BBIYUCICHAN
1.8 [IpeoOpazoBanue BeIpaxeHUN
1.9 KomrmuiekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 [{enbie u 1pOOHO-pallMOHATbHBIE YPaBHEHUS
2.2 HppannoHanbHbie ypaBHEHUS
2.3 TpuroHomerprudeckue ypaBHEHUs
24 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPABHEHHS
2.5 Lenblie u 1poOGHO-palIOHATbHBIE HEPABEHCTBA
2.6 HppauroHaibHble HEPAaBEHCTBA
2.7 [Toxa3zaTenbHbIE U JOrapupMHUUECKIEe HEPABEHCTBA
2.8 TpuroHomerpruuecKkue HEPABEHCTBA
2.9 CucTtembl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C IMapaMeTpaMu
2.11 Marpuiia cucTeMbl JUHEUHBIX ypaBHEHUH. ONpeaenuTenb MaTPUILbI




3 DOyHKINUH U TpaPUKH
31 OdyHKIU, crnocoObl 3amanus (QyHkiuu. ['paduk (yakmnuu. B3zaumao oOpaTHBIC
' ¢ynkunu. YétHeie n HeuéTHbIe pyHKuuu. [lepuogmueckue GpyHKIIH
Obnactp ompeneneHuss W MHOXKECTBO 3HaueHWH QyHkmuu. Hymum ¢yskuum.
39 [TpomexxyTkn  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIMH.
' MakcumymMbl ¥ MHHUMYMBI ¢GyHKknud. Haumbonblnee W HauMeHbIlee 3HAYEHUE
(GYHKLINU HAa IPOMEKYTKE
13 CrenenHas (yHKUMS C HaTypaJbHbIM M IeJbIM Hokas3areneM. E€ cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS 1-0i CTETIEHU
34 Tpuronomerpuieckne GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapupmudeckas GyHKINU, UX CBOICTBA U rpaduku
36 Touku paspeiBa. AcumntoTsl TpadukoB ¢yHkiuil. CBoiicTBa  (yHKIUH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aJaHUS TIOCIIEI0BATEIILHOCTEH
3.8 Apudmerndeckas 1 reoMmeTpuIecKkas mporpeccu. @opmyiia CII0KHBIX MPOLIEHTOB
4 Havana maTemaTnueckoro anaamsa
4.1 [TpousBonHas GpyHkiuu. [Tpon3BoHbIE SIEMEHTAPHBIX (HYHKINH
[IpumeHeHHe TNPOU3BOAHON K HMCCIEIOBAHUIO (QYHKUMH Ha MOHOTOHHOCTh U
4.2 skcTpeMyMbl. HaxoxaeHrne HanOoNbIIero ¥ HauMEHbBIIET0 3HaYeHUs! (PYHKIMHU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MHTerpan
5 MHoecTBa 1 JIOTHKA
5.1 MHoecTBO, onepanuu Hajl MHOKecTBaMu. J[narpamMMel Disiepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTB U cTaTHCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BepositHOCTB
6.3 Komb6unaropuka
7 I'eomerpus
7.1 Durypsl Ha MIIOCKOCTH
7.2 [IpsiMbIe ¥ TUIOCKOCTH B IIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena ¥ MOBEPXHOCTH BPALLEHUS




7.5

Koopaunatsl u BEKTOPBI




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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MNOACHUTEJBHASA 3AIINCKA

PaGouas mporpamma yueOHOro Kkypca «BeposATHOCTP M CTaTHCTHUKa»
6azoBoro ypoBHs ansi oOyuaromuxcs 10 —11 kmaccoB pazpaboTaHa Ha OCHOBE
denepanbHOrO  rocylapcTBEHHOrO  00pa30BaTENIbHOTO  CTaHJApTa CPEIHEro
obmero oOpa3oBaHHs, C Yy4E€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NPEIbIBISEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAUIUI POCCHUICKOTO
oOpaszoBanus. Peanuszanus mporpamMmbl oOecriedMBaeT OBJAJCHUE KIIOUEBBIMU
KOMITETEHIMSIMH, COCTABJIAIONIMMHI OCHOBY JJIsl CAMOPA3BUTHUS U HEMPEPHIBHOTO
00pa3oBaHMsl, LEIOCTHOCTh OOLIEKYIbTYPHOTO, JUYHOCTHOTO U MO3HABATEIBHOTO
Pa3BUTHS JINYHOCTH O0YYaIOIIHUXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

VY4eOHbIil Kypc «BeposTHOCTb M CTATUCTHKA» 0a30BOr0 ypOBHS SIBISETCA
IPOAODKEHUEM U Pa3BUTHEM OAHOMMEHHOTO y4eOHOro Kypca 0a30BOrO ypOBHs
ocHOBHOM mmikoJyibl. Kypc mpenHasHadueH 1uisi popMupoBaHUS Yy OOyHaronIuxcs
CTaTUCTUYECKOW KYJbTYpbl M TOHMMAaHUS POJM TEOPUU BEPOSITHOCTEH Kak
MaTEeMaTHYECKOI0 MHCTPYMEHTA Uil MU3yYeHUsl CIy4yailHbIX COOBITHM, BEJIUYUH U
npoueccoB. Ilpu u3ydeHun kypca oOoramaroTcs HpeICTaBICHHS y4Yalluxcs O
METO/IaX MCCIIEAOBAHMS U3MEHUYMBOIO MHUPA, PA3BUBACTCS TOHUMAHUE 3HAYUMOCTHU
¥ OOIIHOCTM MaTEMaTUYECKUX METOJOB MO3HAHUS KaK HEOThEMIIEMOW 4YacTh
COBPEMEHHOI'0 €CTECTBEHHO-HAYyYHOI'O MUPOBO33PEHUS.

CopeprkaHre Kypca HalpaBJI€HO Ha 3aKpEIUICHWE 3HAHUM, MOJYYEHHBIX IPH
M3YyYEHUH KypCca OCHOBHOM LIKOJIBI U HA Pa3BUTHUE IPEICTABICHUN O CIIyYaWHBIX
BEJIMYMHAX M B3aUMOCBA3SX MEXKIYy HUMU Ha BaXKHBIX TPUMEpaxX, CHOKETHI
KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOLIETO MUPA.

B cooTBeTcTBUM C yKa3aHHBIMHM IIeJIIMA B CTPYKType ydeOHOro Kypca
«BeposTHOCT M CTaTUCTUKa» CpelHEN IIKOJbl Ha 0a30BOM YpOBHE BBIJCIICHBI
CIIEyIOIlMe OCHOBHBIE cojepxkaTenbHble JUHUU: «CiydyaiiHble COOBITHA |
BEPOSITHOCTHY, «CilyyaiiHble BEJIMYMHBI U 3aKOH OOJIBIINX YUCEID.

BaxxHyto 4YacTb Kypca 3aHMMAaeT M3yYE€HHE TIEeOMETPUYECKOro |
OMHOMHUAJIBHOTO paclpeesieHuil U 3HAKOMCTBO C UX HENPEPBHIBHBIMU aHAJIOraMH
— IOKAa3aTeJIbHBIM U HOPMAJIBHBIM PACIIPEACICHUSIMHU.

Copepxxanne nuHuM «CrydailHble COOBITHSI U BEPOSITHOCTU»  CITY>KHUT
OCHOBOM 1711 ()OPMUPOBAHMS NMPEACTABICHUN O PaCHpElelIeHUN BEPOSTHOCTEH
MEXy 3HAUEHHUSMU CIy4YalHbIX BEJIMYMH, a TAKXKE 3Ta JIMHUSA HEoOXoauma Kak
0a3a s M3ydyeHHUs 3aKoHa OOJBIIMX Yuceld — (YyHIaMEHTAIbHOTO 3aKOHa,
NEHCTBYIOIIErO B TMPHPOAE M OOIIECTBE M HUMEIOUIET0 MaTeMaTHYECKYIO



dopmanuzaruio. Cam 3akOH OONBIIUX YHCEN MPEIaraeTcsi B 03HAKOMUTEIbHON
dbopMe ¢ MUHUMAaNBHBIM HUCIIOJIb30BAHUEM MAaTEMATHUECKOTo (hopMaIn3Ma.

Tembl, CBsiI3aHHbIE C  HENPEPBIBHBIMU  CIIyYalHBIMH  BEJIMYHMHAMH,
aKIEHTUPYIOT BHHMAaHUE IIKOJFHUKOB HA OMUCAHUM M W3YUYEHUHM CIy4alHBIX
SBJICHUI C MOMOILBIO HENPEpBhIBHBIX (PYHKIMHA. OCHOBHOE BHHMaHUE YJENsIeTcs
MOKa3aTeIbHOMY W HOPMAJIbHOMY paclpeieseHUsIM, TIPU TOM MpeAroaaraercs
O3HAKOMHUTENIFHOE M3y4YeHHE MaTepuaia 0e3 J0Ka3aTelbCTB MPUMEHIEMBIX
(haxToB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha wusyuenue kypca «BepoSATHOCTp W CTaTUCTHUKa» Ha 0a30BOM YypOBHE
OTBOAMUTCS 1 yac B HENENI0 B TEUEHUE KaXJoro roja oOydeHus, Bcero 68
y4€OHBIX YacCOB.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

[IpencraBieHne MOaHHBIX C TOMOIIbIO Tabnui u guarpamMm. Cpeanee
apu(pMeTHyecKoe, MeauaHa, HauOoJiblliee W HAaWMEHbIIEe 3HAYCHHUS, pa3Max,
JUCTIEPCHS M CTaH/IapTHOE OTKJIOHEHUE YHUCIIOBBIX HAOOPOB.

CrnyualiHble SKCTIEpUMEHTHI (OTBITHI) U CIy4allHble COOBITHS. DJIEMEHTapHBIC
coObITUs (MCX0bl). BeposTHOCTH ciydailHOrO coObITHSA. Bau3ocTh 4acTOTH U
BEpOSITHOCTH ~ coObITM.  CilydailHble  ONBITBI € PaBHOBO3MOKHBIMU
AIIEMEHTApHBIMU  COOBITUAMH.  BeposTHOcTH  cOOBITMI B ONBITax €
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITUSMH.

Omnepanuu HajJ COOBITUSMU: IIEpeceueHue, 00bEINHEHUE, IPOTUBOIIOI0KHbBIE
coObITHs. J{uarpammel Ditnepa. Dopmyiia clI0KeHUS BEPOSTHOCTEH.

VYcil0BHass BEPOSITHOCTb. YMHOXXEHHUE BEpPOATHOCTEU. JlepeBO Clly4yalHOro
skcniepuMenTta. dopmyna nonHoi BeposTHocTU. HezaBucumblie cOOBITHS.

KoMOunatopHoe npaBuino ymHoxxkeHus. IlepecranoBku u gakropuan. Yucio
coueranuid. Tpeyronsnuk Ilackans. ®opmyna 6uHoma HeroToHa.

bunapHbIil ciydailHbli ONBIT (MCHBITAHKE), YCIIEX U Heyaada. HezaBucumelie
ucnbiTadus. Cepusi HE3aBUCUMBIX HCIBITAaHUM 10 nepBoro ycnexa. Cepus
HE3aBUCHUMBIX UCIIBITAHUN bepHyIu.

CnyuvaitHas  BennuuHa. Pacnpenenenne  BeposdtHocteil.  [{uarpamma
pactpenenenusa. IIpumepsl pacnpeneneHud, B TOM 4YHCIE, T'€OMETPUYECKOE U
OMHOMHAJIBHOE.

11 KIIACC

UucnoBble  XapaKTEPUCTUKUA  CIYYaWHBIX  BEJIMYMH: MAaTEMaTUYECKOE
OKUJAHUE, IUCHEPCUs U CTaHAApPTHOE OTKIOHEHWE. lIpumepsl NpuMeHeHUs
MaTEeMaTU4YECKOr0 OKUIAHUs, B TOM YHUCJIE B 3aJa4ax U3 IOBCECIHEBHOU >KU3HU.
Matematnyeckoe oxugaHue OMHAPHOM Ciy4yaliHOUM BelWuyuHBL. MaTemaTtuyeckoe
OKMJAHUE CYMMBI CIy4aHbIX BEJIMYMH. MaremMaTu4eckoe OXUAaHUuE |
JUCTIEPCHUsl TEOMETPUYECKOT0 U OMHOMHUATIBHOIO paclpeaeeHui.

3akoH OOJIBIIMX YHCENI M €ro pojib B HayKe, MPUPOAEC M OOIIECTBE.
Br100opouHbIif METO/T MCCIIEOBAHUM.

IIpuMepbl HENpPEepBIBHBIX CIIy4aWHbIX BeauuuH. IloHATHE O IUIOTHOCTH
pacnpeneneHus. 3ana4n, IpUBOIAIIME K HOPMAJIIBHOMY pacnpeneneHuto. [lonarue
O HOPMAJILHOM pacCIIpeeICHUN.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pE3yNbTaTbl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMmeTa
«MareMaTnka» XapaKTepU3yITCS:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIIMU 00YYaIOIIErocst Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCHHWCKOrO OOIIECTBa, MPEACTABICHHUEM O
MaTeMaTHYECKUX OCHOBaxX (hYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
IpoLeyp TpakIaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI W TIP.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMHU B COOTBETCTBUHU C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLJIOMY Y HACTOSALIEMY POCCUMCKOW MAaTEMAaTUKU, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MaTeMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHHUIO ATUX JOCTI)KCHUM B JIPYTHX HayKaxX, TEXHOJOTusX, cpepax
SKOHOMUKHU.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEHN POCCHICKOTO Hapo/a;
c(hOpPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKECHUN HAYKU U JEITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyaylIero.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOUYAsl ICTETUKY MAaTEMaTH4YECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKICHUN;
BOCHPUUMYHMBOCTBIO K MATEMATUUYECKUM aCIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHKE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEpecax 30pOBOro M 6€30MacHOro oopas3a >KU3HU, OTBETCTBEHHOI'O OTHOILLICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHATUU U

OTHbIXa, peryJsapHas busnueckas aKTUBHOCTb); ¢bu3rUecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CIIOPTUBHO-03J0POBUTEIBHOU
JEATEIbHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHHEM COBEpLIaTh OCO3HAHHBIM BBIOOP
Oynymedr mpodeccnrt W Ppeannu3oBBIBATH COOCTBEHHBIC KU3HCHHBIC TUIAHBI;



TOTOBHOCTBIO M CIOCOOHOCTBIO K MaTeMaTHMYeCKOMYy OOpa3oBaHUIO U
caMO00pa30BaHUI0 Ha TPOTSHKCHHHM BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHICCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IPOIIECCOB HA COCTOSIHHUC MPUPOIHON W COIMAIbHOM
Cpedbl, OCO3HaHWEM TJOOAIBHOTO XapakTepa JKOJOTHYECKUX  MpoOdIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH OKpYJKAaIOIIeH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OIIGHKH HX
BO3MO>KHBIX MTOCIICJICTBHH ISl OKPY>KAIOIIEH CPEeIbl.

LleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW IPAaKTHUKH, [MOHAMAaHHEM
MaTeMaTHYECKOH HayKH Kak c(epbl UYelTOBEYECKOW MeATEIBbHOCTH, JTaloB e&
pa3BUTUSA W 3HAYMMOCTH JUJIS Pa3BUTHs I[MBHJIW3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpPOW KaK CpPEICTBOM IIO3HAHHS MHpA,;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATCIBCKYIO ACSITCIBHOCTD
WHIWBHUIYAJIBHO U B TPYIITIE.

METANPEAMETHBIE PE3YJIbTATDI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATBHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YIIMUSHBIMU OCtCMBUAMU.

1)  Vuusepcanvhvie  noznasamenvHuvle  Oelicmeus,  0becneyu8arom
Gopmuposarue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00OYUAOWUXCA  (0CBOeHUe
Memo008  NO3HAHUA — OKpYJCamwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Uccne008amenbCKux onepayull, ymeHuil pabomams ¢ ungopmayueti).

ba3oBble 10ornyeckue aeficTBUA:

e BBIABIISITh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
O00BEKTOB, TMOHATUH, OTHOIICHUH MEXTYy MOHATHUAMU, (OPMYIHPOBATH
OMpECICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
Kiaccu(uKanyyu, OCHOBAaHUS JJIsi OOOOIIEHUS M CPAaBHEHUS, KPUTECPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymUpoBaTH W MPEOOPa30OBHIBATH  CYKJICHUS:
yTBEpIUTEIbHbIE W OTpPULIATENbHBIE, €AMHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

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



npemyiaraTh ~ KPUTEPUM IS BBISBICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYMI;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOATENLHO JI0Ka3aTebCTBA MaTEMaTUYECKUX
YTBEPKICHUN (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIBL;

e BBIOMpaTh croco0® pemnieHus ydyeOHOM 3ajaud (CpaBHUBATH HECKOJBKO
BApUAHTOB pelIeHUs, BBIOUpATh Hauboiee MNOAXOAAIIMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Bba3oBble uccienoBaTeIbCcKue IeiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, Mpodiemy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMuUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEIIEHO CIUTAaHWPOBAHHBII IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTrO
o0OBeKTa, SBJICHHS, TMPOIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXITY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYIUPOBATH OOOOIIECHUS U BBIBOJIBI IO PE3yJIbTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIIBUTATH
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmaunmeii:

e BBIABJISATH JACPUIUTH HHPOPMAIINH, TAHHBIX, HEOOXOIUMBIX JUIsI OTBETA
Ha BONIPOC U JJIS PEIICHUS 3a]1a4H;

e BBIOMpaTh HWH(POpPMAIMIO W3  HCTOYHHUKOB  PA3IMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUPOBaTh MHGOPMAIIHIO, TIPEJCTABIATh €€ B Pa3IUIHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAE&KHOCTD uHbopMauu 1o CaMOCTOSTEIILHO
chOpMYIUPOBAHHBIM KPUTEPHUSIM.

2)  VuueepcanvHvie KOMMYHUKAmMUGHble  Oelicmeus, 0becnevusarom

copMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OOmenne:



BOCIIpUHUMATh H  (OPMYJIUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBHUSIMHU U LIEJIIMH OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS 110
X0y pelleHus 3a7jaui, KOMMEHTHUPOBATh ITOIYYEHHbIN pPe3ylbTarT;

B X0JI€ 00CYKIEHMs 3a7aBaTh BOIPOCHI 10 CYILIECTBY 00CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKa3bIBaTh UJICH, HAIlCIEHHbIC Ha MOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKJIEHHUS C CYXICHHSIMH JIPYyTUX
YYaCTHUKOB JHasiora, oOHapyXKMBaTh pa3jIM4Me U CXOJCTBO IO3HULIUN; B
KOPPEKTHOI popme popMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
IPEACTABIATh  pE3yJbTaTbl  pPELICHHS  3aJa4d,  SKCIEPUMEHTA,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOSTENIbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBO:

3)

NOHMMAaTh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyaIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; TPUHUMATH I1eJTh
COBMECTHOW JCATENBHOCTH, TUIAHUPOBATH OPTAHMU3AIIUI0 COBMECTHOM
paboThI, paclpeAeaTh BUABI PabOT, TOTOBapUBATKLCS, 00CYKIATh MPOIIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYkIeHNs, 0OMEH MHEHH,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJIHATH CBOI YacTh pPabOTHI H
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHW KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBUSI.

Vuusepcanonvie  pezynamuenvle  Oelicmeus, obecneuusaom

Gopmuposarue cmMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTIU.

Camoopranusanus:

COCTaBJIATh IJIaH, aITOPUTM PELICHHs 3a/1auH, BEIOUpATh CIIOCOO pElIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIIEHUH ¢ Y4ETOM HOBOM MH(OpPMALIUU.

CaMOKOHTPOJIb:

BJIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcud Kak OCO3HAHMS
COBEPIIAEMBIX JNEHCTBUN W MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTPOJII THpolecca u
pe3ynbTaTa peleHus MaTeMaTuYecKon 3a/1auu;

NPEABULIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh MpPH PEUICHUU
3a/layd, BHOCHTb KOPPEKTUBBI B JI€ATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWJEHHBIX OIIHOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa IE€IW U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI JTOCTHKECHHUS WIM HENOCTHKCHUS PE3YJbTAaTOB IEATEIIBHOCTH,
HaXOAWUTh OMUOKY, 1aBaTh OLICHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

Yurarh U CTPOUTH TAOIUIBI U JUATPAMMBI.

OnepupoBaTh  MOHATUSIMHU:  CpeAHEe  apupMETHUYecKoe,  MeauaHa,
HauOoJIbIIIee, HAMMEHbBIIIEE 3HAUCHHUE, pa3MaX MacCUBA YUCIIOBBIX JaHHBIX.

OnepupoBaTh MOHATUSAMU: CIyYallHBIM SKCIEPUMEHT (OIBIT) U CiIy4dailHOe
coOBITHE, DJIEMEHTapHOE COOBITHE (BJIEMEHTAPHBIA MCXOJ) CIYy4YalHOTO OIBITA;
HAXOJIUTh BEPOSITHOCTH B ONBITAX C PABHOBO3MOXXHBIMH CIIYYailHBIMH COOBITHSIMH,
HAaXOJIUTh U CPAaBHUBATh BEPOSITHOCTH COOBITHMA B M3YYCHHBIX CIIy4alHBIX
DKCIIEPUMEHTAX.

Haxonute u (QopMynHpoBaTh COOBITHS: TIEpPECEUEHUE M OOBEAUHEHHE
JAHHBIX  COOBITHM, COOBITHE, TPOTHUBOIOJOXKHOE JAaHHOMY  COOBITHIO;
MOJI30BATHCSL AUarpaMmaMu Jisepa u GopMylioN CI0XKEHHUS BEPOSTHOCTEH MpHU
pELICHUH 3a4ad.

OnepupoBaTh MOHATUSMU: YCIOBHAsi BEPOSITHOCTb, HE3ABUCUMBIE COOBITHS;
HaXOJIUTh BEPOATHOCTH C MOMOIIbIO MPAaBUIIA YMHOXXEHHS, C MOMOIIbIO JepeBa
CJIy4ailHOTO OIbITA.

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

OnepupoBaTh NOHSATUAMH: HCHBITAHUE, HE3ABHUCUMBIC HCIBITAHUS, CEpPUS
UCIIBITaHUM, ycHeX W HeyJaya; HaXOAUTh BEPOATHOCTH COOBITUA B CEpPUH
HE3aBUCUMBIX MCHBITAHUHN JI0 IEPBOTO yCIeXa; HAXOIUTh BEPOSATHOCTH COOBITUH B
CEpUHU UCTIBITAHUN bepHyIu.

OnepupoBaTh  MOHATUSIMH:  CiIy4yalHass  BEJIIMYMHA,  paclpeeliCHue
BEPOSITHOCTEN, IMarpaMMa pacIpeiesIeHus.

11 KIIACC

CpaBHHMBaTh  BEPOATHOCTH  3HAUYEHUW  CIIy4YallHOM  BEJIMYMHBI IO
pacupenesIeHUIO WK C IIOMOIIBIO JharpaMm.

OnepupoBaTh MOHITUEM MATEMATUYECKOTO OXKHUIAHUS; IPUBOIUTH IPUMEPHI,
KaK MPHUMEHSETCS MATEMATUYECKOE OXKHUAAHWUE CIIYYAaWHOW BEJIWYMHBI HAXOJUTh
MaTEMAaTUYECKOE OKUAAHUE [0 TAHHOMY PaCIIPEICIICHUIO.

Hmeth nipeAcTaBieHUe O 3aKOHE OOJIbIINUX YHCEIL.

HMmeTts npencTaBieHre 0 HOPMAJIbHOM PACTIPEIEIICHNH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KounvecTBO yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM nudpoBbIe
Ne i/ P Konrposbnbie IIpakTHyeckue (1ubp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsI padoThI
pecypchl
| [IpencraBneHne TaHHBIX M ONHUCATEIIbHAS 4 bu6mmoreka [IOK
CTaTHUCTHKA https://m.edsoo.ru/e0b7b0f1
CiyyaliHBIC OIIBITBI M CITy4aliHBIC COOBITHS,
i i bu6mmoreka [IOK
2 OIBITHI C PABHOBO3MOKHBIMU 3 1
https://m.edsoo.ru/e0b7b0f1
3JIEMEHTAPHBIMUA UCXOTAMH
3 Omnepanuu HaJ COOBITUSMHE, CIIOXKEHUE 3 bubnnorexa [JOK
BEPOATHOCTEMN https://m.edsoo.ru/e0b7b0f1
VcnoBHas BEpOSTHOCTD, IEPEBO
4 CITy4aitHOTO (r))HI)ITa do I\I; JIZa TTOJTHOM 6 bubmmorexa [IOK
ya » DOPMY. . https://m.edsoo.ru/eQb7b0f1
BEPOSITHOCTH U HE3aBUCUMOCTH COOBITUI
bu6nmoreka [IOK
5 6] 0 4
JIEMCHTBI KOMOHHATOPHKH https://m.edsoo.ru/e0b7b0f1
6 Cepun nocie0BaTeIbHBIX HCITBITAHUI 3 1 bubmorexa [OK
P A https://m.edso0.ru/e0b7bOf
7 Cny4aiiHple BEJIUYHNHEI U PacIIpeaeicHus 6 bubmorexa HOK
i pactipel https://m.edso0.ru/e0b7bOf
bu6mmoreka [IOK
8 0600 i 5 2
ODTICHHE 1 CHCTEMATHSAIA SHAHHH https://m.edsoo.ru/e0b7b0f1
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 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

KoJunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne n/m P Konrpoabnbie IIpakruueckue (witpp )
MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
| MaremaTuyecKoe OKUIaHUE Cy4YailHOM 4 bubnuorexa [JOK
BEJIMYUHBI https://m.edsoo.ru/5fbec5dcl
) Jucnepcrs u cTaHIapTHOE OTKJIIOHEHUE 4 | bubnuorexa [JOK
CIIy4allHOU BEJIMYHUHbI https://m.edsoo.ru/5tbeSdcl
bu6mmoreka [IOK
3 3 0 3 1
AKOH DOIBIIHX HHCCH https://m.edsoo.ru/5fbcSdcl
4 HenpepsiBHbIE CiydaliHbIE BEITMYHHBI ) bubnnorexa [HOK
(pactipenenenusi) https://m.edsoo.ru/5fbcSdcl
bubmuoreka [JOK
5 H 2 1
OPMAILHOC pacTIpeACIICHHA https://m.edsoo.ru/5fbe5dcl
6 [ToBTOpenue, 0600IIEHNE U 19 5 bu6mmoreka [JOK
CHCTEMAaTH3aINsI 3HAaHUH https://m.edsoo.ru/5fbc5dcl
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 3



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosmn4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoasnbie I[IpakTnueckue
n/n Bcero U3YYCHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
| [IpencraBieHue JaHHbBIX C | bubnnoreka [JOK
MOMOIIIBIO TaOJIUII U AUarpaMm 05.09.2025  https://m.edsoo.ru/25¢6d12b
Cpennee apudMeTHIECKOEL,
MeauaHa, HanOoJblIee U
2 HaWMeHbIIIee 3HAUEHU, pa3Max 1 bubnmorexa [IOK
P ’ 12.09.2025 | https://m.edsoo.ru/dd00738d
JUCIIEPCHS, CTAaHIapTHOE
OTKJIOHCHHE YHCIIOBBIX HA0OPOB
Cpennee apudMeTHIECKOEL,
MeauaHa, HanOoJbIIee U
3 HauMEHbIIIee 3HAUYEHHS, pa3Max 1 bubnmorexa [IOK
P ’ 19.09.2025 | https://m.edsoo.ru/98645f6¢
JUCIIEPCHsl, CTAaHAAPTHOE
OTKJIOHCHHE YHCIIOBBIX HA0OPOB
Cpennee apudmeTHueckoe,
MeauaHa, HanOoJbllIee U
4 HauMeHbIlIee 3HaUCHUsI, pa3zMax 1 buGnmorexa [IOK
& ’ 26.09.2025 | https://m.edsoo.ru/7¢9033a8
JUCIIEpCHsl, CTAaHAAPTHOE
OTKJIOHCHHE YHCIIOBBIX HA0OPOB
CrayyaiHble 3KCIIEPUMEHTEI
5 (OH};:I{TBI) U cl aﬁime COOBITHS 1 Bubmmorexa [IOK
i ] 03.10.2025  https://m.edsoo.ru/347¢1b78
DnemMeHTapHbIe COOBITHSI (MCXOIbI)
bubnunoreka IHOK
6 BeposiTHOCTB citydaitHOTO 1 nomorexa L

https://m.edsoo.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

coObITHsl. BeposiTHOCTH cOOBITHH B 10.10.2025
OTBITaX C PABHOBO3MOKHBIMU
3JIEeMEHTaPHBIMU COOBITUSIMU

7 BeposiTHOCTB CitydaiiHOTO bubnuoreka [JOK
coObrtust. [IpakTudeckas pabora 17.10.2025  https://m.edsoo.ru/Se8fa94a
Onepauuu Haj COOBITUSMU:

g nepeceveHue, 00beTMHEHNE bubnmnoreka HOK
COOBITUH, TPOTHUBOIIOIOKHBIE 24.10.2025 | https://m.eds00.ru/221c622b
coObITusl. Inarpammsl Diinepa
Omnepanuuu Haj COOBITUSAMU:

9 nepecedeHue, 00beAMHEHNE bubnnoreka [JOK
COOBITHIA, TPOTUBOTMOIOKHBIE 07.11.2025 @ https://m.edsoo.ru/cc10cle2
coObITusl. Inarpammsl Diinepa

10 dopmyia CI0KEHUS BEPOSTHOCTEH bubmorexa [IOK

P P 14.11.2025 | https://m.edsoo.ru/3057365d
VYcnoBHas BEpOSTHOCTD.
. bubmuoteka [IOK
11 YMHOKEHUE BEPOATHOCTEM.
. 21.11.2025  https://m.edsoo.ru/9a408d25
JepeBo ciy4aifHOro 3KCepuMeHTa
VYcnoBHas BEpOSTHOCTD.
. bubnuoreka [{OK
12 YMHOKEHUE BEPOATHOCTEM.
. 28.11.2025  https://m.edsoo.ru/ble76d3a
JlepeBo cny4ailHOTO SKCIIEpUMEHTA
VYcnoBHast BEpOSTHOCTD.
13 YMHOKEHUE BEPOATHOCTEN bubmorexa HOK
vp ' 05.12.2025 = https://m.edsoo.ru/47fb6b11
JlepeBo cny4ailHOTro SKCIEpUMEHTa
14 dopmyiia MOJIHOK BEPOATHOCTH brbmorexa OK
Py P 12.12.2025  https://m.edsoo.ru/15941bec
15 dopmyia MOJTHON BEPOATHOCTH bubmorexa [IOK
pMY P 19.12.2025  https://m.edsoo.ru/a9ec13c8



https://m.edsoo.ru/5e8fa94a
https://m.edsoo.ru/221c622b
https://m.edsoo.ru/cc10c1e2
https://m.edsoo.ru/3057365d
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https://m.edsoo.ru/47fb6b11
https://m.edsoo.ru/15941bec
https://m.edsoo.ru/a9ec13c8

16 ®opmysa NOJIHONW BEPOATHOCTH. Bbubmuoteka [JOK
He3zaBucumeble coObITHS 26.12.2025  https://m.edsoo.ru/e3ddSac9
bub6nmoreka [IOK
17 Konrposwnas padora 16.01.2026  https://m.edsoo.ru/29dc6cb9
18 KombunaropHoe npaBusio bubmmoreka [JOK
YMHOKEHUSA 23.01.2026 = https://m.edsoo.ru/2270cf70
bubnunorexa LIOK
19 Hepecranosin 1 paxropuan 30.01.2026  https://m.edsoo.ru/d58ce6dl
. bubmuoreka [{OK
20 Hucno couetanuii 06.02.2026 = https://m.edsoo.ru/7904dfb0
)1 Tpeyronbnuk Ilackana. @opmyna bu6moreka [JOK
6unoma HrroToHa 13.02.2026  https://m.edsoo.ru/fad7998f
buHapHBIN Cily4ailHBINA OIBIT
WCIIBITAHNE), YCIIEX U Heyaaua.
22 i‘ICBaBI/ICI/IMB)Ie};ICHLITaHI/I}}II.ﬂ Cepus bubmmorexa LIOK
. 20.02.2026 = https://m.edsoo.ru/2e 12368
HE3aBHCHUMBIX UCIIBITAHUHN 10
MEepBOro ycrexa
” Cepus HE3aBUCUMBIX HCTIBITAHUN bubmuorexa [JOK
bepnynnu 27.02.2026 = https://m.edsoo.ru/e9572a68
Cepust HE3aBUCUMBIX UCTIBITAHUH.
24 [IpakTuueckas pabora c bubmuoreka [IOK
HCIIOJIb30BAHUEM IJICKTPOHHBIX 06.03.2026  https://m.edsoo.ru/f4al5al4
Ta0IHIL
N bubmuoreka [{OK
25 CrnyuaiiHas Beln4uMHa
13.03.2026 | https://m.edsoo.ru/639be9aa
26 Pacnpenenenue BepoOATHOCTEN. bu6muoreka [JOK
Juarpamma pacrnpeneienus 20.03.2026  https://m.edsoo.ru/6dc7{f39
27 CyMMa 1 IpOU3BEICHHE bubnuotexa [JOK



https://m.edsoo.ru/e3dd5ac9
https://m.edsoo.ru/29dc6cb9
https://m.edsoo.ru/2270cf70
https://m.edsoo.ru/d58ce6d1
https://m.edsoo.ru/7904dfb0
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CIIyYalHBIX BETUYUH 27.03.2026 = https://m.edsoo.ru/51b7edSf
73 CymMma u pou3BeCHUE | bubnmnoreka HOK
CIIy4alHbIX BEJINYUH 10.04.2026  https://m.edsoo.ru/c2757cc3
IIpumeps! pactipeneaeHuid, B TOM
29 ‘II/II)CJ'IG feOl\]/;I)eT I/II)‘l:CKOG " 1 bubmorexa LIOK
P 17.04.2026  https://m.eds0o.ru/91e08061
OMHOMHUAJILHOE
ITpumepsl pacnpeneacHuii, B TOM
30 tnfcne rim\feT I/II)quKoe " 1 bubmorexa LIOK
P 24.04.2026 = https://m.edsoo.ru/5afffO5f
OMHOMHUAJILHOE
[ToBTOpenue, o6o0IICHNE U bubnuoreka [IOK
31 . 1
cHCcTEMAaTHU3alus 3HaHUN 08.05.2026 = https://m.edsoo.ru/0f4d3cd7
1 [ToBTOpEHHE, 0000IICHUE 1 | bubnmnoreka [JOK
cucTeMaTu3alusg 3HaHui 15.05.2026 | https://m.edsoo.ru/e0la3dc4
bubnunoreka LIOK
33 n S 1
TOroBai KOHTpOIRHasi pabota 22.05.2026  https://m.edsoo.ru/a985ae79
[ToBTOpenue, 0600IIEHUE 1 bubnunorexa LIOK
34 . 1
cUcTeMaTH3aIus 3HaHWi 22.05.2026 | https://m.edsoo.ru/1ddca5e0
OBIIEE KOJIMYECTBO HACOB I10 34
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https://m.edsoo.ru/51b7ed5f
https://m.edsoo.ru/c2757cc3
https://m.edsoo.ru/91e08061
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

Ne
n/n

KoaunuecTBO 4acoB

Tema ypoka KonTposbHbie
Bcero
padoThI

[ToBTOpEHME, 0000IICHUE,

CUCTEMATH3aLMsl 3HAHUM.

CrnyyaliHble ONBITHI U BEPOSATHOCTH 1
ciy4aiHbIX coObITHil. Cepun

HE3aBUCHUMBbIX UCIIBITAHUN

[ToBTOpEHHE, 0000IICHUE,

CUCTEMAaTH3alMsl 3HAaHUMH.

CrnyyaliHble ONBITHI U BEPOSATHOCTH 1
ciy4aiHbIX coObITHi. Cepun

HE3aBHCHUMBbIX UCIIBITAHUN

[ToBTOpenwue, 06001IICHNE,

CUCTEMATH3alMsl 3HAaHUM.

CrnyyaliHble ONBITHI U BEPOSATHOCTH 1
ciy4aiHbIX coObITHil. Cepun

HE3aBHCHUMBbIX UCIIBITAHUN

[ToBTOpenue, 06001IICHNE,

CUCTEMATH3alMsl 3HAaHUM.

City4aifHbIE OTIBITHI M BEPOSITHOCTH 1
ciy4aifHbIX coObITHil. Cepun

HE3aBHCHUMBIX UCIIBITAHUN

[Tpumeps! npuMeHeHUs
MaTEMaTUYECKOTO OXKUAAHUS 1

(cTpaxoBaHue, J0TEPES])

IIpakTHyeckue
padoThI

JlaTa
H3y4eHust

04.09.2025

11.09.2025

18.09.2025

25.09.2025

02.10.2025

JJIeKTPOHHbIE
undgponbie
oOpa3oBaTesibHbIE

pecypchl

bubmuoreka [JOK
https://m.edsoo.ru/430d330a

bubmuorexa [JOK
https://m.edsoo.ru/a573a292

bu6mmoreka [JOK
https://m.edsoo.ru/07a5e861

bu6mmoreka [JOK
https://m.edsoo.ru/32bc29bf

bu6nmoreka [JOK
https://m.edsoo.ru/ea27084d



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

MareMaTH4eCcKoe OXKHIaH1Ie

bubmuorexa [JOK

6
CYMMBI CITy4alHbIX BEJIUYHUH 09.10.2025 = https://m.edsoo.ru/Oadefe9e
MaremaTudeckoe OKUIaHUE
7 reOMETPUUECKOTO U Bubmzorexa LIOK
p . 16.10.2025 | https://m.edsoo.ru/20de2fc2
OMHOMHUATIBHOIO paclpeacaeHui
MareMmaTHdecKkoe OXKUIaHueE
8 TEOMETPUUECKOTO U Brbmorexa LIOK
P . 23.10.2025 | https://m.edsoo.ru/17b0e769
OMHOMHUAIBHOIO paclpeaeIeHui
9 Jucnepcus u craniapTHoe bubnuorexa [JOK
OTKJIOHEHHE 06.11.2025 | https://m.edsoo.ru/bcc67f76
10 Jucnepcust u cTaHAapTHOE bubnuorexa [JOK
OTKJIOHEHHE 13.11.2025 @ https://m.edsoo.ru/bf78aad6
1 Jlucriepcuu reoMeTpuYecKoro u bubnunoreka [JOK
OMHOMHUAIBHOTO PACIIPECIICHHS 20.11.2025 = https://m.edsoo.ru/4b5a495e
[IpakTrueckas pabora ¢
12 HUCIOJIL30BAaHUEM DJIEKTPOHHBIX Brbmmozexa [IOK
p 27.11.2025 | https://m.edsoo.ru/a53cd884
TaOJIUIL
3aKoH OOIBIINX YHCEIL.
13 Br16opousbIil MeTO Bubmiorexa ITOK
P . 04.12.2025 @ https://m.edsoo.ru/94ddc34a
HCCIIETOBaHUI
3aK0H OOIBIINX YHCEIL.
14 Br10opouHEIi METO Bubmzorexa LIOK
P  Meron 11.12.2025  https://m.edsoo.ru/cf23b369
HCCJIEIOBAHUI
[IpakTudeckas pabora c
bu6mmnoreka [JOK
15 HCITOJIb30BAaHNEM 3JIEKTPOHHBIX
18.12.2025 @ https://m.edsoo.ru/6¢1d11a6
TaOJIHIL
bu6mmorexa [IOK
16 J4! §]
TOroBas KOHTpOIRHasi pabota 25.12.2025 | https://m.edsoo.ru/7e37918f



https://m.edsoo.ru/0adefe9e
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
https://m.edsoo.ru/6c1d11a6
https://m.edsoo.ru/7e379f8f

[IpumMeps! HETTPEPHIBHBIX
CIy4YalHBIX BeIMYUH. OyHKIMS

bubmuoreka [JOK

17 IJIOTHOCTH pacipeaeicHus.
pactpel 15.01.2026 | https://m.edsoo.ru/9f5b423d
PaBHOMEpHOE pacrpeieieHue U €ro
CBOICTBA
[Tpumepbl HePEPHIBHBIX
CIIy4alHBIX BeIMYUH. OyHKIMS
18 nn}(,)iHocm ach e,Z[eJ'IeHyI/II{}I bubmorexa [OK
Pactip ) 22.01.2026 | https://m.edsoo.ru/b1¢2712¢
PaBHOMEpHOE pacnpeiereHue u ero
CBOICTBA
3amauu, TpUBOISIINE K
19 HOPMAaJIbHOMY PacIpeaeIeHHUIO. bubnuorexa [JOK
@yHKIMS INIOTHOCTH U CBOMCTBA 29.01.2026 = https://m.edsoo.ru/97¢c19f59
HOPMAaJILHOTO pacripeae/IeHUs
[IpakTuyeckas pabora c
20 HCIIOJIb30BAHUEM DJICKTPOHHBIX bubmorexa HOK
P 05.02.2026 = https://m.edsoo.ru/1f1f9ad9
Ta0IHIT
[ToBTOpenue, 0600IIEHUE 1
21 CHCTEMaTH3alus 3HAHUH bubmorexa [IOK
' 12.02.2026  https://m.edsoo.ru/72953f4c
OmnmcaTenpbHas CTaTUCTHKA
[ToBTOpeHue, 06001IeHUE U
22 CHUCTEMaTH3alMs 3HAaHUH bubmorexa [IOK
1 ' 19.02.2026 | https://m.edsoo.ru/b699ad0c
OmnmcaTenpbHas CTaTUCTHKA
[ToBTOpeHnue, 0600IIeHNE U
3 cuctemMarusanusi 3HaHui. ONBITHI € bubnuorexa [IOK
PaBHOBO3MOKHBIMU 26.02.2026  https://m.edsoo.ru/3fcbact9
AJIEMEHTAPHBIMUA COOBITUSIMHU
24 [ToBTOpenue, o6oOIIeHNE U bubmmoreka [IOK
cuctemMaTusanus 3HaHui. OTBITHI C 05.03.2026 = https://m.edsoo.ru/538fd7cf



https://m.edsoo.ru/9f5b423d
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

PaBHOBO3MOKHBIMHA
OJIEMCHTAapHBIMU COOBITUSIMU

25

[ToBTOpeHue, 0600IICHNE 1
crucTeMaTu3alurs 3HaHH.
Brruucnenue BeposaTHOCTEN
COOBITHIA C IPUMEHEHUEM (HOPMYIT
U rpaduYeCcKX METOJIOB
(xoopauHaTHas NpsAMas, AepeBo,
nuarpamma Ditniepa)

12.03.2026

bubmuoreka [JOK
https://m.edsoo.ru/272910f5

26

27

28

[ToBTOpeHue, 0600MICHNE 1
cHucTeMaTu3alurs 3HaHH.
Beruuciienue BepositTHOCTEH
COOBITHIA ¢ TpUMEHEeHUEM (HopMyIT
U rpauuecKrxX METOI0B
(KoopaMHATHAS MPsIMast, IEPEBO,
auarpamma Jusepa)

[ToBTOpeHue, 06001IeHUE U
cucTeMaTH3anus 3HaHUi.
Brruucnenue BepostHocTel
coOBITHI ¢ mpUMEHEeHHEM (OpMYIT
U TpaduYecKrX METOJI0B
(koopauHaTHas npsiMas, 1epeBo,
nuarpamma Jusepa)

[ToBTOpenue, 06001IeHNE U
cucTeMaTH3anus 3HaHU.
Brrunciienne BeposiTHOCTEM
COOBITHI ¢ TpUMEHEHUEM HOpMYIT
U rpaduYecKrX METOJI0B
(koopauHaTHas NpsAMas, 1epeBo,

19.03.2026

26.03.2026

09.04.2026

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

bu6mmoreka [JOK
https://m.edsoo.ru/5964{277

bu6mmoreka [JOK
https://m.edsoo.ru/e71debed



https://m.edsoo.ru/272910f5
https://m.edsoo.ru/dc9ad6ca
https://m.edsoo.ru/5964f277
https://m.edsoo.ru/e71debe4

quarpamma Oitniepa)

IToBTOpEHME, 0000IICHUE 1
cucTeMaTu3alus 3HaHuH.

bu6mmoreka [JOK

29 Crny4daiiHble BETUYUHBI U ! 16.04.2026  https://m.edsoo.ru/00b2efb3
pacripeesieHus
[ToBTOpEHME, 0000IICHUE 1

30 CHCTEeMAaTU3alMsl 3HaHUH. | bubmuorexa [JOK
Crny4daiiHble BETUYUHBI U 23.04.2026 = https://m.edsoo.ru/1cc2df8f
pacripeiesieHust
[ToBTOpEHME, 0000IIICHUE 1

31 CHCTEeMAaTU3alysl 3HaHUH. 1 bubmuorexa [JOK
Maremarudeckoe oKugaHue 30.04.2026 | https://m.edsoo.ru/acal298¢
CIIy4ailHON BEJIMYHHBI
[ToBTOpEHME, 0000IICHUE 1

1 CHCTEeMAaTU3alMsl 3HaHUH. 1 bubmuoreka [JOK
Maremarudeckoe oKugaHue 07.05.2026  https://m.edsoo.ru/640a8ebf
CIIy4yallHOH! BEIUYMHBI

bu6mmoreka [IOK

33 Mroropas KonTpobHas paboTa ! 14.05.2026  https://m.edsoo.ru/0fd6d597

34 [ToBTOpenue, o6odIIEHNE 1 | bu6nmoreka [JOK
CHCTEeMaTH3aIis 3HaHUU 21.05.2026 | https://m.edsoo.ru/5006273e

OBIIEE KOJIMYECTBO YACOB I10 34
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https://m.edsoo.ru/00b2efb3
https://m.edsoo.ru/1cc2df8f
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 OBPA30OBATEJBbHOM IIPOI'PAMMBbBI

10 KJIACC

Kox
NpoBepPsieMOro
pe3yJbTara

6
6.1

6.2

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbI CpeIHero o01ero 0opa3oBaHus

Teopust BEpOATHOCTEN U CTATUCTHUKA
UutaTh ¥ CTPOUTH TAOJHUIIBI U AUATPAMMBI

OHepI/IpOBaTB IIOHATUAMMU: cpeaHee aqu)MeTquCKOC, MEAHUaHa,
HaI/I60JII)IHee, HAaMMCHBIICC 3HAYCHUC, pa3dMax MaCcCUBa YHUCIOBBIX

JaHHBIX

6.3

OnepupoBaTh MOHATUSAMH: CIYYalHBIM OKCHEPUMEHT (OMBIT) U
CIIy9aifHOE COOBITHE, 3JIEMEHTApHOE COOBITHE (DJICMEHTAPHBIA WMCXOJ)
CIIyyailHOrO  OMBITAa;  HAXOAWUTh  BEPOSTHOCTHM B  ONBITaX C
PaBHOBO3MOKHBIMU CﬂyqaﬁHBIMH CO6I)ITI/I$IMI/I, HaxoJuTh W CpPaBHUBATH

BEPOATHOCTU COOBITHII B HU3YUCHHBIX CJ'Iy‘IElfIHHX OKCIICPUMCHTAX

6.4

6.5

6.6

6.7

Haxoaute u ¢opmynupoBaTh COOBITHS: IepeceyeHHe U OObeInHEHHE
JaHHBIX COOBITHM, COOBITHE, MPOTHBOIIOJIOKHOE JAHHOMY COOBITHIO;
[OJIb30BaThCs  AMarpamMmMamMu  Diiinepa U QOpMyNIol  cloXeHHs

BEPOSTHOCTEN MPH PELICHUHN 3314

OHepI/IpOBaTL IIOHATUAMMU. YCi10BHad  BCPOATHOCTD, HE3aBUCHUMBIC
COOBITHSI;, HAXOAUTH BEPOSATHOCTH C MOMOIIBIO MpaBUIa YMHOXKEHUS, C
MOMOIIBIO JE€PEBA CIYYAHHOIO OIbITA

[IpumeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILICHUH 3a7a4
OnepupoBaTh MOHATUSIMHU: UCIBITAHUE, HE3aBUCUMBIE MCIIBITAHUS, CEPUS
I/ICHBIT&HHf/i, yCIex U HEyJaydad; HaXOAUTb BEPOATHOCTHU COOBITHI B cepun

HE3aBUCHUMBIX HCIIBITAHHN IO MEepBOro ycricxa, HaXO0AUTb BCPOATHOCTU

COOBITHI B cepuM UcCTIbITaHUN bepHysn

6.8

OnepupoBaTh TMOHATUSAMHU: CIy4yaiiHas BeJIMYMHA, paclpeesieHue

BEPOSTHOCTEN, Uarpamma pacipeesieHus

11 KIJIACC



Kon

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI

NpoBepsieMoro .
0o0pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3oBanusi
pe3yJbTara
5 Teopus BEpOSTHOCTEHN U CTATHUCTHKA
51 CpaBHUBaTh BEpPOSITHOCTA 3HAYEHUW CIIy4YalHOM  BEJIMYHUHBI IO
' pacnpeesieHUI0 UM ¢ TOMOUIbIO AUArpaMM
OnepupoBarb TMOHITHEM MATEMAaTHYECKOrO OXHUAAHUS, MPUBOJIUTH
- IpUMepbl  TOTO, KaKk [MPUMEHSEeTCS MaTeMaTU4YecKoe OXHJaHue
' CIIy4allHOM BEJIMYMHBI, HAXOJUTh MAaTEMaTUYECKOE OXKHUJAHUE TI0
JTAHHOMY pacrpeeICeHUIO
53 Nwmets npeacTaBiieHne o 3aK0HE OOBIINX YHCET
54 Nwmets npeacTaBieHre 0 HOPMaaIbHOM pacipeiesieHun




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KIIACC
IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
Kon
6 Teopus BEpOATHOCTEN U CTATUCTUKA
[IpenacraBnenne maHHBIX C TMOMONIbIO Tabmunm wu  guarpamm. CpenHee
6.1 apupmeTHyeckoe, MeauaHa, HauOoJiplllee W HaMMEHbIIEe 3HAYEHUs, paszMax,
JUCIEepPCUsl U CTAaHJAPTHOE OTKJIOHEHHE YHCIIOBBIX HA0OpOB
CaydaiiHple SKCIIEpUMEHTHI (OMBITBI) M CIy4YailHbIE COOBITHS. JeMEHTapHbBIE
coObITHs (Mcxofbl). BepositHOcTh ciywaliHOro coObITHs. bium3ocTh yacToThl U
6.2 BEPOATHOCTH cOObITUM. CilydaifHble ONBITHl C PABHOBO3MOYKHBIMU 3JI€EMEHTAPHBIMU
coObITHSIMH.  BeposTHOCTM ~ COOBITMHI B OmBITax €  PaBHOBO3MOXKHBIMU
3JI€MEHTapPHBIMU COOBITUAMHU
6.3 Onepauuy HaJx COOBITUSMU: IepeceueHue, OOBEAMHEHHE, MPOTUBOIIOJIOKHbBIE
' coObITHs. [luarpammsl Ditnepa. @opmyiia ClIoKEeHUsS] BEpOSITHOCTEH
6.4 YcnoBHass BEPOATHOCTb. YMHOMXKEHHE BEPOSATHOCTEH. JlepeBO  Ciay4allHOro
. skcniepuMmenTa. @opmyra noHoN BeposiTHOCTU. HezaBucuMbie COOBITHS
6.5 KomOunatopHoe mnpaBwio ymHOxeHus. IlepecranoBku u daxrtopuan. Ywucio
' couetanuil. Tpeyronbuuk Ilackana. @opmyna Ounoma HeroToHa
bunapublii cnyyaiiHeli ONBIT (WCIBITaHUE), ycmex M Heydada. HesaBucumble
6.6 ucneltanusd. Cepusi HE3aBUCHUMBIX HCHBITaHUNM A0 mepBoro ycmnexa. Cepus
HE3aBUCUMBIX UCIIBITAHUN bepHymm
6.7 Cnyuaiinas BenuuuHa. Pacrnipenenenue BeposiTHocTed. [narpamMmma pacnpeneneHus.
' [Tpumeps! pactipesiesieHUi, B TOM YHCIIe TeOMETPUYECKOe U OMHOMHAIBLHOE
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEPKAHUS
5 Teopus BEpOATHOCTEN U CTATUCTUKA
5.1 YucnoBble XapakTEpPUCTUKU CIIy4allHbIX BEJIMYMH: MAaTEMaTHYECKOE OXKUAAHME,




JUCTIepCUsl U CTaHAApTHOE OTKJIOHeHue. [Iprumeprl mpuMeHeHUsT MaTeMaTUYeCKOro
OKMJIaHMsI, B TOM YHCJIE B 3a7a4ax U3 MOBCEIHEBHOM >XM3HU. MaTemaTudeckoe
OXXuJaHue OWHApHOW CiydyallHOH BeNWYMHBL. MaTemaTtudeckoe 0KHJIaHUE CYyMMBI
CIy4yalHBIX BEIMYMH. MaTemMaTH4eckoe OKUJAHUE U JAUCIEPCHUS] T€OMETPUUYECKOTO

¥ OMHOMHUAJIBHOTO pacIipe/ieIeHH

5.2

5.3

3akoH OOJBIIMX YHUCENl M €ro posib B Hayke, Mpupoae U olmiectBe. BrioopouHbIit

METOJI UCCIIENOBAHUI

IIpuMepel  HeNpepbIBHBIX  CIy4alHBIX BeIMYHMH. IloHsATHE O IUIOTHOCTH
pacnpezneneHus. 3aga4y, IPUBOIALINE K HOPMAIBHOMY pacnpeneneHuro. [lonsatue o

HOPMAaJIbHOM pacmipeieICHu!




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

Kon
NpoBepsieMOro
TpeOoBaHMs

IIpoBepsiemble TPeOOBAHUS K NPeAMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3oBaHus

Brnanenne MerogaMm J10Ka3aTesbCTB, aIrOPUTMAMHU PpEIICHUS 3ajad;
yMeHue (GopMyIMpOBaTh U ONEPUPOBATh IOHATHAMM: ONpEAEICHHUE,
aKCMOMa, TeopeMa, CIEeACTBUE, CBOWCTBO, NPU3HAK, J10Ka3aTeJIbCTBO,
paBHOCHJIbHBIE (DOPMYJIMPOBKM; MPUMEHSATh MX; YMEHHE (OpPMYyJINpOBaTh
oOpaTHOE€ M NPOTUBOIOJIONKHOE YTBEPKICHUE, NPUBOIUTH MPUMEPHl U
KOHTPIIPUMEPBI, UCIIOJIb30BATh METOJl MAaTeMAaTUYECKOM  MHIYKIUH;
IIPOBOAMTD JI0KA3aTEIbHBIE PACCYXACHUS MPU PEILICHUU 3a]1a4, OLEHUBATh
JIOTUYECKYI0  NPAaBUIBHOCTb  PACCY)KIEHUH; yMEHHE  OIEepUpOBaTh
HOHATUSMHM: MHOXECTBO, ITOJMHOKECTBO, OINEpallUy HajJ MHOXECTBaMH,
YMEHHUE HUCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmapar i OUCAHUs
peasbHBIX MPOLIECCOB M SBJICHUN M MPU pElIeHUM 3a7ay, B TOM YUCIE U3
JIpyruxX Yy4deOHbIX NPEIMETOB; YMEHHME OIEepHpOBATh MOHATHAMU: TIpad,
CBSI3HBIN Tpad, AepeBo, UK, Tpad Ha IIJIOCKOCTH; YMEHHE 3aJaBaTh WU
ONMMCHIBATh Tpadbl Pa3IWYHBIMU CIOCOOAMH; HCIONb30BaTh rpadbl Mpu
pelIeHny 3a1au

YMeHue omnepupoBaTh NOHATHAMHU: HATYpaJbHOE YHCIO, LEJIOE YHUCIO,
CTENEHb C LIEJBIM MOKa3aTelIeM, KOPEHb HATYPaJbHOW CTENEHU, CTENEHb C
palMOHANIBLHBIM [OKA3aTeNIeM, CTENEHb C JCHCTBUTEIbHBIM IOKA3aTeleM,
jgorapuM 4YHUCla, CHUHYC, KOCHMHYC M TaHI€HC IPOU3BOJBHOIO 4YHCIA,
OCTaTOK [0 MOJYNI0, PalMOHAJIBHOE 4YHCIO, UPPAlMOHAIBHOE YHCIIO,
MHO’KECTBA HATyPaJIbHbIX, LI€JIbIX, PALlMOHAIIBHBIX, JEMCTBUTEIbHBIX YHUCEN,
YMEHUE HCIONb30BaTh MPU3HAKH JETUMOCTH, HAMMEHBIIMHA OOIui
JenuTeNs W HaMMeHblllee oOliee KpaTHoe, anroputM EBkimpga npu
pEIIEHNN 3a/iady; 3HAKOMCTBO C PA3JIMYHBIMM IO3UIMOHHBIMHM CHCTEMaMU
CUHCIJICHUS; YMEHHE BBINOJIHATH BBIYMCICHUE 3HAUECHUHM U MpeoOpa3oBaHUs
BBIP@KEHUI €O cTemeHAMU M Jorapupmamu, npeoOpa3oBaHUS JIPOOHO-
paloOHaJbHBIX  BBIP@KEHUN;  yMEHHE  ONEpUpOBaThb  MOHATUSAMHU:
II0CJIEI0BATENBHOCTh, apU(pMETHYecKass MpOrpeccus, TIeoMeTpHuYecKas
nporpeccusi, OeCKOHEUHO yObIBarolass TeoMEeTpHUYecKas IpOrpeccus;
yYMEHHUE 3aJaBaTh IOCIEJOBATEJBHOCTH, B TOM 4YHCIE C IOMOUIbIO
PEKYpPPEHTHBIX (HOpMYJ; YMEHHE ONEepUpPOBATh MOHATUSMHU: KOMILJICKCHOE
YHUCII0, CONPSKEHHBIE KOMIUIEKCHBIE UHUCJA, MOJYJb M  apryMEHT
KOMIUIEKCHOTO  4Hcia,  (opMa  3amUCH  KOMIUIEKCHBIX — YHCelN
(reomeTpuyeckas, TPUTOHOMETpUUecKas U  ainreOpanyeckas); YMETb
IPOM3BOIUTh apu(pMeTHUYEeCKHe JeHCTBUA C KOMIUIEKCHBIMHU YHCIIaMH;




MPUBOAUTH MPUMEPHI UCIOIB30BAHMS KOMIUIEKCHBIX YHCEN; ONEepUpOBaATH
MOHATHSAMU:  Martpuma 2x2  u  3X3, onpeneautellb  MaTpUIIbI,
FEOMETPUUYECKUN CMBICT ONpeAeTUTENs

YMeHHe OonepupoBarh IOHATHUAMM: PalMOHAIbHBIE, HPPALMOHAIBHEIC,
NOKa3aTeIbHbIC, CTENECHHBbIC, JOrapu(PMHUECKHE, TPUTOHOMETPUUYECKHE
YPAaBHEHUS U HEPABEHCTBA, UX CUCTEMBbI; YMEHUE OIIEPUPOBATH NTOHATUSIMU:
TOKAECTBO, TOXJAECTBEHHOE INpeoOpa3oBaHME, YPABHEHUE, HEPaBEHCTBO,
CUCTEMAa YPaBHCHMM W HEPABEHCTB, pPABHOCUJIBHOCTH ypPaBHEHUH,
HEPABEHCTB U CUCTEM; YMEHHUE PeIlaTh YPaBHEHMS, HEPABEHCTBA U CUCTEMBI
C TNOMOIUBIO Pa3jIMYHBIX NPHUEMOB; pellaTb YPAaBHEHHs, HEPAaBEHCTBA U
CHUCTEMBI C ITApaMETPOM; IPUMEHATh YPABHEHMSI, HEPABEHCTBA, UX CHUCTEMBI
JUIsL pellleHrs MaTeMaTHMYecKMX 3ajady M 3ajad U3 pa3iMuHbIX olnacteit
HAyKU U PEAIbHON KU3HU

YMeHue onepupoBaTh HOHATHAMM: (QyHKIMS, 4YETHOCTH (YHKLHUH,
HEPUOJIMYHOCT (PYHKIMHM, OrpaHHMYEHHOCTb (YHKLUH, MOHOTOHHOCTh
¢yHKIMH, 3KCTpeMyM (YHKIHMH, HAauOOJbIIee W HAMMEHbIICe 3HAYCHHS
(GyHKIMU Ha MPOMEXKYTKe, HEMpepbiBHAS (DYHKIHMS, acCUMOTOTHI rpaduka
(GyHKIMM, NepBas U BTOpas NMPOU3BOAHAS (DYHKLHH, T€OMETPUUYECKHI U
¢u3nyecKkuil  CMBICI IPOU3BOJHOW, MepBOOOpasHas, OMNPEICIIEHHBIN
UHTETpajl; YMEHHME HaXOJIUThb ACUMOTOTHl TIpaduka (GYHKLUUU; yMEHHE
BBIUNCIIATH TPOU3BOIHBIE CYMMBI, IPOU3BEIEHUS, YACTHOTO U KOMIIO3UIINH
(GyHKLUH, HAXOUTh YpaBHEHHE KacaTelbHOM K rpaguKy QyHKIUH; YMEHHE
HaXOJUTh MPOU3BOJHBIC JIEMEHTApHBIX (YHKIMH; YMEHHUE HCIIOJIb30BaTh
NPOM3BOJIHYIO JUISL MCCIeloBaHMA (DYHKIUI, HAaXOJUTh HauOOJIbLINE U
HauMEHbIINE 3HAa4eHMUs] (YHKIUH; CTPOUTHh TpapuKh MHOTOUIEHOB C
UCIIOJIb30BAaHUEM  ammapaTa MaTeMaTHYeCKOro aHaliu3a; INpPUMEHSTh
IPOU3BOJIHYIO JUIsl HAXOXKJIEHUS HAWIy4YlIero pelieHus] B MPUKIATHBIX, B
TOM 4YHCJI€ COI[MAIIbHO-DKOHOMUYECKUX M (PU3MUECKUX 3a/ladax; HaXOJWUTh
IUIOIAAN U 00BEMBI (UIYp C TIOMOIIBIO MHTErpaja; MPUBOAUTH IPUMEPHI
MaTeMaTHYECKOTr0 MOJEIUPOBaHUS C MOMOIIBI0 U depeHIHaTbHBIX
YpaBHEHUU

YMeHue onepupoBarh MNOHATUAMU: rpa@uk QyHKUMH, oOpaTHas QyHKUHSA,
KOMIO3UIMS (QYHKUMM, JnuHeWHas GyHKIUSA, KBajJpaTHuHas (QyHKIUS,
pauuoHambHas (YHKUUSA, CTerneHHas (YHKIMS, TPUTOHOMETPHUECKHUE
¢yHKIMH, OOpaTHbIE TPUTOHOMETPHUYECKHE (QYHKIMH, IOKa3zaTelbHas H
jgorapupmuueckass (GyHKIHUU; YMEHHE CTPOUTh TIpauKu H3Y4EHHBIX
(GyHKLUH, BBIIOIHATH NpeoOpazoBaHus rpaduKoB (yHKIMHA, UCTIOIB30BaTh
rpaduKy UId U3y4EeHUs MPOLECCOB U 3aBUCUMOCTEH, IPU PEIEHUH 3aaad
U3 JIpyrux y4deOHBIX NMPEIMETOBU 3aJad M3 pealbHON KHU3HM; BBIPAKaTh
(GopMynaMu 3aBUCUMOCTH MEX]Y BEIMUYMHAMM; MCIIOJIb30BaTh CBOMCTBA U
rpadukn QYHKUUM 178 pelleHus ypaBHEHWH, HEPAaBEHCTB U 3ajad C
napameTpamMu; H300pakaTh Ha KOOPIMHATHOM IUIOCKOCTH MHOXECTBA
pELICHUI YPaBHEHU, HEPABEHCTB U UX CUCTEM




YMeHue pemaTb TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM YHCIE Ha
IPOLIEHTHI, JOJM M 4YacTH, Ha JBUXKEHUE, padOoTy, CTOMMOCTb TOBApOB U
yCIyT, HaJOIH, 33Ja4d U3 00JacTU YNpPaBJIEHHS JUYHBIMU U CEMEHHBIMU
(uHAHCAMM); COCTaBIATh BBIPAKEHUS, YPAaBHEHUs, HEPAaBEHCTBA U UX
CUCTEMBI II0 YCJIIOBHIO 3a/a4d, MCCIIEIOBATh IIOJIYyYEHHOE pELIEHUuE U
OLICHUBATh MPAaBAONOJOOHOCTh PpE3yJbTaTOB; YMEHHE MOICITUPOBAThH
peasbHblE CUTyallUM Ha SA3BIKE MAaTEMATHKH; COCTaBISATH BBIPAKEHHS,
YPaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 10 YCJIOBHIO 33/1a4H, UCCIIEIOBATh
IOCTPOCHHBIE ~ MOJEIM C  HUCIOJb30BAHMEM  ammapara  anreOpsl,
MHTEPIPETUPOBATH MTOIYYCHHBIN pe3ynbTaT

YMeHue omepupoBaTh MOHATUSMHU: CpEIHEE aph(PMETHUYecKOoe, MEIHaHa,
HanOoJIpIlIee M HaUMEHbIIee 3HAYCHUs, pa3Max, JAHUCIEPCHUs, CTaHAapTHOE
OTKJIOHEHHE YHCJIOBOTO HAOOpa; yMEHHE H3BJIEKAaTh, MHTEPIPETUPOBATH
UHPOpPMaLKIO, TPEACTABICHHYI0 B TAaONUIaX, Ha AMarpammax, rpadmukax,
OTPaXXAIOUIYI0 CBOMCTBA PEANBHBIX IMPOIIECCOB U SBJICHUIL; MPEICTABIATH
UHQOpMAIMIO C TOMOWIbIO TaONWI] W JAWarpaMM; HUCCIEIO0BaTh
CTaTHCTUYECKHE TaHHBIE, B TOM 4YHCIE C IMPUMEHEHHEM TIpapHuyecKux
METOJIOB M DJICKTPOHHBIX CPEICTB; rpa)MuecKH MCCIEI0BaTh COBMECTHBIC
HaOJIOICHNS C TOMOUIBIO AMAarpaMM pacCEeMBaHUS U JIMHEHHOU perpeccuu

YMeHHe OnepupoBaTh IOHATUSAMM: CIIyYallHBIM ONBIT M  CIy4alHOE
COOBITHE, BEPOATHOCTh CIYYalHOTO COOBITHS; YMEHHE BBIYHUCIATH
BEPOSTHOCTb C MCIIOIb30BaHMEM TIpaUyeckux METOJI0B; MPUMEHSThH
(GOopMyNbl CIIOKEHUS M YMHOXEHMS BepoATHOCTEH, (opMmylly MOIHOM
BEpOSATHOCTH, (popmyny bepHymiu, komOuHaTOpHBIE (DAKTBl U (POPMYIIBI,
OLICHUBAaTh BEPOATHOCTH peajbHBIX COOBITHI; yMEHHE OINEepPUpPOBaATh
MOHATUSAMM:  ClIy4aiiHash BEIWYMHA, PACIPEICICHUE BEPOSTHOCTEM,
MaTeMaTU4eCcKoe OKHMJIaHHWE, ITUCIEPCUs M CTAaHJAPTHOE OTKIIOHEHUE
ClIy4ailHOM  BeJIMYMHBI, (QYHKUMHM  pacnpefeNneHus U  IJIOTHOCTU
PaBHOMEPHOI'0, IOKA3aTEIbHOI0 U HOPMAJIBHOI'O PACIpENCIICHUN; YMEHUE
UCIIOJIB30BaTh CBOMCTBA M3YyYEHHBIX PACIpPEACIICHUN Ul pELleHUs 3a/1ady;
3HAKOMCTBO C TOHSTHSMHU: 3aKOH OOJIBIIMX YHCEN, METOJbl BHIOOPOUHBIX
UCCIIEIOBaHMI; YMEHUE TPUBOIUTH PUMEPHI MTPOSBICHUS 3aKOHA OOJIBIINX
YyHucesl B NPUPOJHBIX M OOIIECTBEHHBIX SIBJICHUSIX; YMEHHE OIEepHUpOBaTh
MOHATUSMH: COYETAaHUE, TEPECTAHOBKA, YHCIO COYETAHWW, YHUCIO
nepectaHoBoK; OuHOM HblOoTOHA; yMmMeHHe NTPUMEHATh KOMOMHATOPHbBIE
GbakThl W paccyXkIeHUs s pelleHus 3a7ay; OLEHUBATh BEPOSITHOCTHU
pearbHBIX  COOBITHH;  COCTaBIATH  BEPOSTHOCTHYIO  MOJENb U
UHTEPIPETUPOBATH MTOIIYYEHHBIN pe3ynbTaT

YMeHue onepupoBaTh  IMOHATUSAMM: TOYKa, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIMUYHMHA YIJa, IUIOCKUI yroJ, JBYIpaHHbBIN
YIOJ, TPEXTPAHHBIMA YroJ, CKPEIIUBAIOLIUECS MpPSMbIE, NapAJIEIbHOCTh U
NEPIEHIUKYIAPHOCTD NPSAMBIX U IUIOCKOCTEH, YrOa MEXAY MPSMBIMU, YIOJ
MEXy NPAMOHN M IUIOCKOCTBIO, YIOJ MEXKIY IJIOCKOCTSAMHU, PACCTOSIHUE OT
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TOYKH OO0 INUIOCKOCTH, PACCTOAHHUEC MCKAY IMPSAMBIMH, PACCTOAHHUEC MCKIY
IIJIOCKOCTAMHU, YMCECHUEC MHMCIIOJIB30BaTh IIPpU PCIICHHH 3ada4 HW3Y4YCHHbBIC
(baKTBI U TCOPEMBI INUIAaHUMCTPHUHU, YMCHHUEC OLCHHUBATH PasMEpPhbI 00BEKTOB
OKpyXKamimero Muhupa, CTpOUTb MATEMATHYCCKUEC MOACIHM C IIOMOIIBIO
TCOMETPHUICCKUX MNOHATHH | BCJIIMYMH, pellaTb CBsA3aHHBIC C HHUMHA
MPAKTUYCCKUC 3aqa4n

YMeHue onepupoBaTh MOHATUAMHU: IUIOMAAL (GUTYpPBI, 00BEM (UTYDHI,
MHOTOIPAHHUK, MPAaBUJIbHBIA MHOTOIPAHHHUK, CEYEHUE MHOIOTPaHHUKA,
KyO, mnapaienenumnen, mnpusMa, NOupamuaa, ¢Gurypa U TMOBEPXHOCTh
BpallleHusl, LUWJIMHAP, KOHYC, mmap, cdepa, miomans cdepsl, MIOMATL
MOBEPXHOCTH THPAMHIIBI, TPU3MBI, KOHYCa, LWJIHHIApA, O00BEM KyoOa,
IOPSIMOYTOJIBHOTO — Mapajijiesienuieaa, NUpaMuAbl, MPU3MBbl, UIUHAPA,
KOHyca, Ilapa, pa3BEPTKa MOBEPXHOCTH, CEUYEHMUsS KOHyca U LMIMHIPA,
napajuleJibHble OCH WM OCHOBAaHHUIO, CEYEHUE Ilapa, IJIOCKOCTb,
Kacaromasicss cdepbl, MNUIMHApPA, KOHYCa; yMEHHE CTPOUTh CEueHHe
MHOTOTPaHHHKA, M300pa)kKaTh MHOTOTPAHHUKH, (UTYpPHl U TOBEPXHOCTH
BpaleHUs, UX CEUEHHUsI, B TOM UYUCIIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHE NPUMEHSATHh CBOMCTBA T€OMETPUYECKUX (DUTYp, CAMOCTOSTEIBHO
dbopMynupoBaTh ONpeneacHus] U3y4aeMbiX (UTYp, BBIIBUTATh TMIIOTE3BI O
CBOMCTBaX M TMpHU3HAKaX TEeOMETpUYECKUX (uUryp, 0OOCHOBBIBATHUIM
ONnpoBepraThb HX; YMEHHE MPOBOJUTH Kiaccupukauuwo ¢Guryp 1o
pa3IUYHBIM [PU3HAKaM, BBIIIOJHATh HEOOXOAMMBIE JOMOJIHUTEIbHBIC
MOCTPOCHUS
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YMeHune onepupoBaThb MOHATHSMHU:  JBUKEHHE B  INPOCTPAHCTBE,
napannem,m,lﬁ MNEpEeHOC, CUMMCTPHA Ha IIJIOCKOCTU W B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHWe M0100Us, TNOJOOHBIE (UIYPBI; YMEHUE
pacno3HaBaTh paBHbIE U MOAOOHBIE (PUIYypHl, B TOM YHCIE B TNPUPOJE,
HCKYCCTBE, apXUTEKType; MUCIOJIb30BaTh T€OMETPUUECKUE OTHOIICHUS MPHU
pelIeHruH 3aJa4; HaXOJUTh TEOMETPUYECKHE BEIWYHHBI (JIJIMHA, YTrOII,
I0MIa/1b, 00BEM) MU PElIeHUH 3a7a4 U3 IPYTUX y4eOHBIX IPEIMETOB U U3
peabHOM JKU3HHU; YMEHUE BBIUUCIISITh T€OMETPUUYECKUE BEIMYUHBI (IJIMHA,
yroJ, IUIOMIa/lb, O0BEM, MIIOMAAb MOBEPXHOCTH), HCIONB3YS H3yYCHHBIS
q)OpMy.]'II)I U MCTOABI, B TOM 4YHCJIC: IIJIOIaAb ITOBCPXHOCTH IHPAMHIBI,
NpU3Mbl, KOHyCa, IWJIWHApa, IUlomanas chepb; 00bEM  KyOa,
MNpAMOYTOJIBHOI'O mHapajuiCCnvuicaa, nupaMuabl, MOpU3MbI, LITUIUWHApPA,
KOHYCa, Iapa; yMeHUE HaXOUTh OTHOIIIEHHE 00BEMOB MTOAOOHBIX (hHUTYp
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YMeHue ornepupoBaTh NOHATUSMU: MPAMOYTOJbHAs CHCTEMa KOOpAMHAT,
BEKTOP, KOOPJIMHATHI TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOM3BEIEHNE BEKTOpa Ha 4YHCIIO, pa3jioXeHHe BekTopa Mo 0aswucy,
CKaJsIpHOE TPOU3BEACHHE, BEKTOPHOE IMPOU3BEACHUE, YOl MEXIy
BEKTOPAMU; YMEHUE UCMOIb30BaTh BEKTOPHBIN U KOOPAMHATHBIN METOA 1715
peIIeHUs TEOMETPUUYECKUX 33134 U 33/1a4 APYTUX YIeOHBIX IPEIMETOB
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YMeHne BbIOUpATh MOAXOAIINN METOA IJIsl PEIICHUS 3a/1au; MOHUMAaHHE




3HAUMMOCTH MAaTEMATHKH B W3YYCHHH MPHPOJHBIX U OOIIECTBEHHBIX
MPOLECCOB U SIBJICHUH; YMEHHE paclo3HaBaTh MPOSBICHUE 3aKOHOB
MaTeMaTUKH B UCKYCCTBE, YMEHHUE MPUBOIAUTH MPUMEPHl MATEeMATUYECKUX
OTKPBITUHA POCCUUCKON U MUPOBOM MAaTEMAaTUUECKON HAyKH



INEPEYEHDB 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBbBIX HA EI'D
ITO MATEMATUKE

IIpoBepsieMblii 3JIeMeHT cOAePKAHUSA

Kon
1 Yucna v BBIYKCICHUS
1.1 HatypanbHble u nienble uncinia. [Ipu3Haku AeIMMOCTH HEbIX YHCEe
12 Panmonaneubie  uncna. OOBIKHOBEHHBIE W JIECATUYHBIE JPOOH, TIPOIICHTHI,
OCCKOHEYHBIC MTEPUOJUUECKHUE IPOOH
13 Apudmerndeckuii KOpeHb HATypajdbHOW creneHd. J[eHCTBHS ¢ apupMETHYECKHUMHU
' KOPHSIMU HAaTypaJIbHON CTENIEHU
14 Crenenb ¢ nenbiM nokaszarenem. CTeneHb C palMoOHANbHBIM MoKaszareneM. CBoiicTBa
' CTETeH
L5 CuHyCc, KOCHMHYC M TaHITE€HC YHCJIOBOTO aprymMeHTa. ApKCHUHYC, apKKOCHUHYC,
apKTaHI€HC YKCIOBOI0 apryMeHTa
1.6 | Jlorapudm uncna. JlecATUYHBIC U HATYpAJIbHBIC JIOTAPH(PMBI
JeiictButensubie uynciaa. Apudmernyeckue onepanuu ¢ IeHCTBUTEIBHBIME YHCIaAMHU.
1.7 = TlpubnuxéHHbIC BBIYMCICHUS, MTPaBUJIa OKPYIJICHUS, MPUKUIKA U OIEHKA pe3ylbTaTa
BBIYMCIICHU I
1.8  IIpeobpazoBanue BeIpaKeHUN
1.9  KommiiekcHble uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 | Ilensie u 1poOHO-pAIIMOHATIFHBIC YPABHEHUS
2.2 = HUppaumonanbHble ypaBHEHHS
2.3 = Tpuronomerpuyeckue ypaBHEHHUS
2.4 | TlokazatenpHble U JOrapuPMUUECKUE YPAaBHEHUS
2.5 Llenpie 1 1pOOHO-palIMOHATILHBIE HEPABEHCTBA
2.6  HppaunoHalbHbIE HEPABEHCTBA
2.7 = Tloka3arenbHble U JorapuMUUECKHE HEPABEHCTBA
2.8 = TpuroHomeTpuuecKue HEPABEHCTBA
2.9 = Cucremsl 1 COBOKYITHOCTH YPaBHEHHI U HEPABEHCTB
2.10  YpaBHeHUs, HEpPAaBEHCTBA U CUCTEMBI C TapaMETPAMU
2.11  Marpuna cuctemMsl JUHENHBIX ypaBHEHUN. OnpeaenuTens MaTPUILIbI
3 OyHKIUHU U TpapUKu
31 OyHknus, cnocoObl 3amanus (yakmuu. [padux dyHknuu. B3aumHO 00paTHBIE
' ¢dbynkun. YétHeie u HeuéTHbIe pyHkumu. [leproanaeckue GyHKINN
Ob6nacte ompeneneHuss U MHOXECTBO 3HaueHud ¢yHkuuu. Hynu  QyHkum.
3.2  IlpomexyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DyHKITHH.

MaxkcuMymbl 1 MUHUMYMBI QyHKIMH. Haubosbiiee u HaMeHbllee 3HadeHne pyHKIuu




Ha IPOMEXYTKE

Crenennas pyHKIHS C HaTypaJbHBIM U LieJbIM MoKa3zareneM. EE€ cBoiicTBau rpaduk.

33 . .
CoiicTBa u rpaduk KOpHS n-0il CTENeHN
34  Tpuronomerpudeckue GyHKIIMH, UX CBOMCTBA U rpaduKu
3.5  lloka3arenbHas u norapupmMudeckas GyHKINU, UX CBOMCTBA U rpaduku
36 Touku paspeiBa. AcuMnToThl TpadukoB GyHKIMA. CBoKCcTBa (QYHKIIHHI, HEMTPEPHIBHBIX
' Ha OTPE3KE
3.7  llocnenoBaTelbHOCTH, CIIOCOOBI 33/1aHUS TTOCIIEA0BATEILHOCTEH
3.8  Apudmernueckas u reoMmerpuueckas nporpeccuu. opmyna ciI0KHBIX TPOIEHTOB
4 Hauana matemaTndeckoro aHaausa
4.1  IlpousBoanast pyunkuuu. [IpousBoHbIe 2IeMEHTapHBIX QYHKIIUH
[IpumeHeHre mNPOWM3ZBOAHON K HCCIEAOBAaHMIO (YHKIMH HAa MOHOTOHHOCTh H
4.2 = okctpemymbl. HaxoxneHue HamOONbIIEro M HAUMEHbBINETO 3Ha4deHHWs (YHKIUU Ha
OTpEe3Ke
4.3  IlepBooOGpasnas. MaTerpan
5 MHOXecTBa U JIOTuKa
5.1 MHoOXecTBO, orepanuu HajJ MHOKecTBamu. J(uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHUKA
6.2 = BeposTHOCTH
6.3 = KomOuHnatopuka
7 I'eomerpus
7.1 ®urypsl Ha INIOCKOCTH
7.2 llpsAMble U NJIOCKOCTH B IPOCTPAHCTBE
7.3 | MHOrorpaHHuKu
7.4  Tena u NOBEPXHOCTH BpAIlECHUS
7.5 | KoopauHaTbl 1 BEKTOPBI




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET









