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Amumos L. A., Konsrun FO.M., TkaueBa M. B. u ap., Maremaruka: anreOpa u Hayana
MaTeMaTH4eCcKOTo aHalu3a, reoMeTpusi. AnreOpa v Hadyajaa MaTeMaTuyeckoro aHanu3a (0a30BbIif
u yryonénneli yposens) 10-11 knace. M: IIpocsemenue, 2023r.

Aranacss JI.C., byty3oB B.®., Kanomues C.b. u a1p. Maremaruka: anreOpa u Hadana
MaTeMaTH4ecKoro aHainu3sa, reomerpus. ['eomerpus. bazoselii u yrmy6nenssii ypouu. 10-11ki1.
M.: IIpocsemienue, 2021r.

Beoiconkuii 1.P., Slmenko M.B. Maremaruka. BepostHocts u ctatuctuka 10-11 knaccel.
ba3oBelii 1 yrityOnenHsiit ypoBeHb. B nByx uactsax. M.: Ilpocsemenune, 2023r.
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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «Anredpa U Hayajga MaTeMaTUYeCKOTO
aHanm3a» 0a30Boro ypoBHs miis obydarommxcs 10 —11 kimaccoB pa3zpaboraHa Ha
ocHoBe denepanbHOro TOCYIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAApPTa CPETHETO
obmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
NPEIbABISIEMbIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, M TPAAMUIMA POCCHUKUCKOTO
oOpa3oBanus. Peanuzaiusi mporpamMmbl 00€CTI€UMBAET OBJIAJICHHUE KIIIOYEBBIMU
KOMIIETEHLIMSIMU, COCTABJISIOIIMMUA OCHOBY JJII CaMOPA3BUTUS M HENPEPHIBHOTO
00pa30BaHus, LETOCTHOCTh OOIIEKYAbTYPHOTO, JUYHOCTHOTO U TO3HABATEIBHOTO
Pa3BUTHS JIMYHOCTU O0YYaIOIIHUXCS.

HEJIA U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayana MaTeMaTHUyecKOro aHAIM3a» SIBISETCS OIHUM U3
HamOoJjiee 3HAUMMbBIX B IIpOrpaMMe CTaplled IIKOJIbI, IOCKOJIbKY, C OJHOH
CTOPOHBI, OH OOECIEYMBAET HWHCTPYMEHTAIbHYIO 0a3y Uil H3Y4YEHHS BCEX
€CTECTBEHHO-HAYYHbIX KYpCOB, a C JPYrOoM CTOPOHBI, (POPMHUPYET JOTMUECKOE U
abCTpaKkTHOE MBIIIJICHUE YYalUXCS HA YPOBHE, HEOOXOJUMOM il OCBOCHMUS
KypcoB HH(OpMaTHKH, OOIIECTBO3HAHUSA, WCTOPUH, CIIOBECHOCTH. B pamxax
JAHHOTO Kypca y4YallMecs OBJIAJIEBAIOT YHHUBEPCAJIBHBIM SI3BIKOM COBPEMEHHOU
HayKH, KOTopas GOpMyJaupyeT CBOM TOCTUKEHUSI B MaTeMaTHUECKon (hopme.

Kypc anreOpbl 1 Hauan MareMaTHYeCKOro aHajiM3a 3aKjaJbIBacT OCHOBY JJIs
YCIICIIHOTO OBJIAZICHUS] 3aKOHaMH (PU3MKH, XUMUHU, OHUOJOTUHM, TOHUMAHUS
OCHOBHBIX TEHACHIMI DSKOHOMMKA UM OOILIECTBEHHOW MKU3HHM, I[O3BOJSET
OPUEHTUPOBATHCS B COBPEMEHHBIX LHU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJB30BATh UX B MOBCEIHEBHOW XKU3HHU. B TOXKe Bpems OBIaJcHUE
aOCTpakTHBIMU M JIOTUYECKU CTPOTMMH MaTeMaTHUYE€CKUMH KOHCTPYKIUSMU
pa3BUBaeT yYMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH
YTBEPKJICHUS, UCIOJIb30BaTh 0000IIEHNE U KOHKPETU3ALMI0, a0CTparupoBaHue 1
aHajoruto, GopMUpyeT KpeaTUBHOE M KPUTUYECKOE MbILUICHHE. B xone uzydenus
anreOppl M Hayajg MaTeMaTHMYeCKOro aHajiu3a B CTapllield WIKOoJle ydaluecs
IIOJIy4arOT HOBBIM ONBIT PEUICHUS NPUKIAAHBIX 33134, CaMOCTOSTEIBHOIO
IIOCTPOEHUsI MAaTeMaTu4eCKUX MOJEIEH pEeaJbHbIX CUTyalMd W HMHTEPIPETALUU
MOJIyYEHHBIX  PELICHWM, 3HAKOMATCS C  OpPUMEpaMH  MAaT€MAaTHYECKHUX
3aKOHOMEpPHOCTEW B TMPUPONE, HAYKE M B MCKYCCTBE, C BBIJAIOIIMMUCA
MaTEMaTUYECKUMH OTKPBITUAMH U UX aBTOPAMH.

Kypc oOnamaer 3HauMTENbHBIM BOCIHUTATENIBHBIM TOTEHIIMAIOM, KOTOPBIN
peanusyercsl Kak uepe3 ydyeOHbIM MaTepuall, CrocOoOCTBYIOIUNA (HOPMUPOBAHUIO



HAyYHOTO MHUPOBO33PEHUS, TaK W uepe3 crnenuduKy y4eOHOW NesaTebHOCTH,
TpeOyrorieit CaMOCTOSITEJIBHOCTH, AKKypaTHOCTH, MPOAOJKUATENBHON
KOHLICHTPAllM¥ BHUMAHHS U OTBETCTBEHHOCTH 32 MOJYYEHHBIA PE3YyJIbTAaT.

B ocHoBe MeToauku o0Oy4deHHs anredpe W HadajlaM MaTeMaTH4eCcKOro
aHaJM3a JIGKUT JIeSITSIbHOCTHBIN MIPUHITUAI 00YYEHUS.

CrpykTypa Kypca «Anredpa v Hauajla MaTeMaTHYECKOTO aHaIN3ay BKIIIOUAET
CHEAYIOIINAE COAEPKATEIbHO-METOJUYECKHE JMHUU: «YUHClIa ¥ BBIYUCICHUSY,
«DyHk1Mu U rpadukny, « YpaBHEHUs U HEpaBeHCTBa», «Hayana Maremaruueckoro
aHann3a», « MHOKECTBa U JIOTUKa». Bce OCHOBHBIE COMIEPKATEIIbHO-METOANYECKUE
JUHUM HW3Y4YaloTCs Ha MPOTSHKEHWHM JBYX JET OOydeHHMs B CTaplie IIKoJe,
€CTECTBEHHO JOMOJIHSSA APYT APYra U MOCTENEHHO HACHIIASICh HOBBIMUA TEMaMU U
paznenamu. JlaHHBIN Kypc SIBASIETCSI MHTETPATUBHBIM, MOCKOJIBKY OOBEIUHSET B
cebe colepKaHHE HECKOJIbKUX  MaTeMaTH4YeCKUX  JUCHUIUIMH:  anrelpa,
TPUTOHOMETPHUS, MATEMATUUYECKUM aHAJIN3, TEOPUsI MHOKECTB U Ap. [1lo mepe Toro
KaK ydaluecs OBJaJeBalOT BCE 0oJiee NIMPOKMM MaTeMaTUYECKUM amnmnaparoM, Y
HUX TMOCJEIOBAaTEIbHO (POPMHUPYETCS M COBEPIICHCTBYETCS YMEHHE CTPOUTH
MAaT€MaTUYECKYIO0 MOJIENIb PEAIBHON CUTYallH, TPUMEHATH 3HAHUS, TTIOJTYYCHHBIEC B
Kypce «AnreOpa ¥ Havalla MaTeMaTUYeCKOro aHaliu3a», ISl pelieHUus
CaMOCTOATENbHO  CHOPMYJIUPOBAHHOM  MareMaTWuyeckodl 3ajadd, a 3aTeM
MHTEPIPETUPOBATH MOTYYEHHBIA PE3YIbTAaT.

ConepxarenbHO-MeTONMYECKass JTUHUS «YUuclia U BBIUKCICHUS) 3aBEPIIACT
dbopMHUpOBaHUE HABBIKOB HUCIIOIB30BAHUS JIEUCTBUTEIIBHBIX YHCEN, KOTOPOE OBLIO
HAauyaToO B OCHOBHOW mikoyie. B crapmieii mikorne oco0oe BHUMaHHUE YICISIETCS
(GOpMHUPOBAHUIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIONIMX B ceOs
WCIIOJIb30BaHUE PANIMYHBIX (OPM 3amMUCHU  JEHCTBUTEIBLHOTO YHCIIA, yMEHUE
pallMOHAJILHO BBIMOJHATh JEWCTBUS C HUMH, [€JIaTh TPUKHUIKY, OLIEHUBATH
pesyaprar. OOyuaromuecss TOMy4YaloT HABBIKM MPUOMMKEHHBIX BBIYHCICHUMN,
BBITIOJTHCHUS JICUCTBUM C YHCJIaMH, 3alMCaHHBIMH B CTaHAApPTHOU (Qopme,
MCMOJIb30BaHUSI MATEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BBIPAKCHUM.

Jluans «YpaBHEHUS U HEPABEHCTBA» PEATU3YETCS HA MPOTSHKEHUU BCETO
oOydyeHHUsI B CTaplied IIKoJIe, MOCKOJbKY B KaXJIOM pazjielie MporpaMMbl
MPEyCMOTPEHO PEIIEHHUE COOTBETCTBYIOIMMX 3anad. OOyuaromuecs: OBIaJeBaIOT
Pa3IMYHBIMA METOAAMH PEUICHHS LENbIX, PAUUOHAIBHBIX, WPPALUOHAIBHBIX,
MOKa3aTebHBIX, JIOTAPUIMHUUECKUX UM  TPUTOHOMETPUUECKUX  YpPaBHEHUH,
HEPABEHCTB U UX cucTeM. [lomydeHHbIe YMEHUS UCIIOIB3YIOTCS P UCCIIEIOBAHUN
GYHKIIMA C TIOMOIIBIO TTPOU3BOMHOM, PEIICHUH MPUKIATHBIX 3a7ad W 3a/a4 Ha
HAaXOXKJICHWEC HaAWOOJbIIMX U HAUMEHBIINX 3Ha4eHWH QyHkmun. JlanHas
coZiep)KaTebHasl JIMHUAS BKJIIOYAaeT B ce0s Takke (QOPMUPOBAHHE YMEHHM
BBITIOJIHATh pacy€Thl 1o (opmysiaaM, MNpeoOpa3oBaHMs I1ENbIX, PALMOHAIBHBIX,



WUPPANMOHATFHBIX W TPUTOHOMETPUUYECKUX BBIPAXKCHUH, a TaKXKe BBIPAKEHUH,
COZIEPIKAIUX CTEeTMeHH u JorapudMbl. bmaromaps u3ydeHHIO anreOpandecKoro
MaTepuaiia TMPOUCXOAWT  JajdbHEHIee  pa3BUTHE  AJITOPUTMHYECKOTO U
aOCTPaKTHOTO MBINUICHUS YyYaIIuxcsi, (OPMHUPYIOTCS HABBIKH JICTyKTHBHBIX
paccyxnmeHuid, paboOTBl C  CHMBOJBHBIMH  (OpMaMu,  MPEICTABICHHS
3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIC PAaBCHCTB M HEPABEHCTB. AurebOpa
npennaraet d3(QQEeKTUBHBIE WHCTPYMEHTHI JUIA PEHICHUS NPAKTUYCCKUX U
€CTECTBEHHO-HAYYHBIX 3aJlad, HAISIHO JEMOHCTPHPYET CBOM BO3MOXKHOCTH KaK
SI3bIKA HAYKH.

ConepxarenbHO-MeTonudeckass nuHUS «DyHKIMM ©  TpaduKH» TECHO
MEPETUIeTaCTCs C APYTUMH JIMHUSAMHU Kypca, TOCKOJIbKY B KAKOM-TO CMBICTIE 33/1aéT
MOCJIEZI0BATEIBHOCTh U3yUYCHUs marepuania. Nzydenue CTCTICHHOM,
MOKa3aTeIbHOM, JIOTapu(MUUECKON U TPUTOHOMETPUUECKUX QYHKIIUHN, UX CBOMCTB
U rpaduKoB, UCHOIb30BaHUE (DYHKIMNA A1 PEIICHHs 3a7ad U3 JAPYTUX YYEOHBIX
MIPEIMETOB U PEaTbHOU KU3HHM TECHO CBSI3aHO KaK ¢ MaTeMaTHYCCKUM aHAIIM30M,
TaK M C pEIICHUEM YypaBHCHHH W HEpaBeHCTB. [Ipm sToM OoblIoe BHUMaHWE
yaensieTcs: OpMHUPOBAHUIO YMEHHS BBIpaKaTh (OPMYyJIAaMH 3aBUCHMOCTH MEXKIY
pa3IMYHBIMM BEJIIMYMHAMU, HUCCIEIOBaTh IOIYYEHHBbIE (QYHKIIMH, CTPOUTH HX
rpaduku. Marepuan 3Toi copepKaTeIbHON JTMHUM HAIleJIeH Ha Pa3BUTHE YMEHUI
W HaBBIKOB, IO3BOJIIIONINX BBIPAKATh 3aBHCHUMOCTH MEXKIy BEIWYMHAMHU B
paznuuHoi (opme: aHATUTUUYECKOM, Tpaduyeckod u ciioBecHOil. Ero msyueHue
CIIOCOOCTBYET Pa3BUTHIO AJTOPUTMHYECKOTO MBIIUICHUS, CIOCOOHOCTH K
0000IIIEHUIO 1 KOHKPETU3AIINH, UCTIOIH30BAHUIO aHATIOTHH.

ConepxarenbHast nuHus «Hauanma mareMaTrnyeckoro aHalivz3ay IO03BOJSET
CYIIECTBEHHO PACIIMPUTH KPYT KaK MAaTeMaTHYECKHUX, TaK M MPUKIATHBIX 3ajad,
JOCTYITHBIX OOYYaroIUMCS, Y KOTOPBIX TMOSBISETCS BO3MOXXHOCThH HCCIIEI0BATh U
CTpOUTh Tpaduku (QPYHKIUH, ONpeAeNsTh HX HAWOONbIINE U HAUMEHBIIHE
3HAYEHUS, BBIYHMCIATH IUIOMAAu QUryp u oOBEMBI Tel, HAXOAUTh CKOPOCTH U
yCKOpeHUs TpolieccoB. JlaHHas comepikarenbHas JIMHUS OTKPHIBACT HOBBIC
BO3MOXKHOCTH TIOCTPOCHHS MaTeMaTHUECKUX MOJEeH peaabHBIX CHTYyalluH,
HaXOXKJICHUS HAWIYYIIEeTO PEIICHUS B TPUKIAIHBIX, B TOM YHCJE COIMAIBHO-
HPKOHOMUYECKHX, 3a/Jadax. 3HAKOMCTBO C OCHOBAaMH MAaT€MaTH4YEeCKOro aHajm3a
CIIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (DOPMATBHO-TOTHYECKOTO M KPEaTUBHOTO
MBIIIICHUs, (OPMHUPOBAHUIO YMEHHH paclo3HaBaTh TIPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TeXHMKe M HcKyccTBe. OOydarommecs Y3HAIOT O
BBIJIAIONIUXCS Pe3yJIbTaTax, MOJTYYEHHBIX B XOJ/I€ PA3BUTHSI MaTEMaTHKU KaK HAYKH,
U X aBTOPAX.

ConepxarenbHO-MeTOAuYeCKas TuHUA «MHOXECTBa M JIOTHKa» B OCHOBHOM
MOCBAIIEHA  DJIEMEHTAaM  TCOPUHU  MHOXECTB.  TEOpETHKO-MHOKECTBCHHBIC



IPEICTABICHNS MMPOHU3BIBAIOT BECh KYpC LIKOJIBHOM MAaT€MAaTUKH MU IMPEIararor
HauOosee YHUBEPCAIBHBIN SI3bIK, OOBbEIUHSIIONINI BCE pa3/ieibl MaTEeMAaTUKU U €€
NPWIOKEHHUI, OHU CBSI3bIBAIOT Pa3HbIE MATEMaTHYECKHUE JHUCLMUIUIMHBI B €IUHOE
nenoe. IloaroMy BakHO AaTh BO3MOYKHOCTb IIKOJBHUKY IOHUMaTh TEOPETUKO-
MHOKECTBEHHBIN fA3BIK COBPEMEHHOW MAaTEMAaTUKU M HCIIOJIBb30BaTh €ro s
BBIPA)KEHUSI CBOUX MBICIIEH.

B kypce «Aunrebpa um Hauajga MareMaTHUECKOTO aHaJINW3a» TMPUCYTCTBYIOT
TAaKK€ OCHOBBI ~ MaréMaTHYECKOTO  MOJAEIUpPOBAaHUS, KOTOpbIE  IPU3BaHBI
c(opMUpPOBaTh HABBIKM OCTPOECHUS MOJIENIEH pEabHbIX CUTYallUi, UCCIIETOBAHMS
TUX MOJEJIEH C IMOMOIIBIO amnmapara ajareOpbl U MaTeMAaTUYECKOro aHalu3a U
VWHTEPHPETALMH MOJIYYEHHBIX PE3YyJIbTaToB. Takue 3aJlaHus BIUIETEHbI B Ka)KIIbIA
U3 Pa3JeNoB NIPOrpaMMBbl, IOCKOJIBKY BECh MaTepuail Kypca IUPOKO HCIIONb3YETCs
JUISL pEeLICHUs NPUKIAAHBIX 3a1ad. [Ipy pereHun peasbHbIX NPAKTUYECKUX 3a]a4
yyaliecsi pa3BUBalOT HaONIOAATEIbHOCTh, YMEHHME HAXOJUTh 3aKOHOMEPHOCTH,
abCTparupoBaTbCs, HCIONb30BaTh AHAJIOTHIO, 0000IIaTh M KOHKPETU3HPOBATh
npobnemy. JlesTenbHOCTh MO (POPMUPOBAHUIO HABBIKOB PEIICHHS MPUKIATHBIX
3aJjad OpPraHM3yeTcsl B MPOLIECCE M3YyYEHHUs BCEX TeM Kypca «Ainredpa M Hayana
MaTEMaTHYECKOIO aHAIU3a».

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIVIAHE

B yueOHOM T1utaHe Ha W3y4YeHHE Kypca anreOpbl M Havyal MaTeMaTHYeCKOIro
aHaju3a Ha 0a30BOM ypoBHE OTBOJUTCS 2 yaca B Hexento B 10 kiacce u 3 yaca B
Henento B 11 knacce, Bcero 3a jBa roga o0yuenusi — 170 gacos.



COAEPKXAHHUE YYEBHOI O KYPCA
10 KITIACC

Yucia ¥ BbIYMCICHUS

Pannonanbupie uncia. OOBIKHOBEHHbIE U JCCATUYHBIE JIPOOHU, MPOLIEHTHI,
OeCKOHEUYHBbIE  TEepUoAuYecKue  Apobu.  Apudmernueckue  omepanud  C
palMoHaIbHBIMUA YHUCIAMU, MPE0OpPa30BaHUs YHCIIOBBIX BhIpaxkeHUM. [Ipumenenue
pobeil ¥ MPOIEHTOB ISl PEIICHUs MPUKIAJAHBIX 3a7ad U3 Pa3IMYHBIX OTpacien
3HAHUU U PEAJIbHOM KU3HMU.

JelicTBuTenpHbIE YKclia. PalMOHabHBIE W UPPALMOHAIBHBIE YHUCIHA.
Apudmernueckue omnepalnuu C JACUCTBUTENbHBIMU uuciaamMu. [IpubmmxéHHbIe
BBIYMCJIEHNS, IPABWJIA OKPYITIEHUS], IPUKUIKA U OLIEHKA PE3YJIbTaTa BEIYUCICHUN.

Crenmenb ¢ uenbiM  mnokasareneM. CranpaptHas (Qopma  3amucu
JNEeUCTBUTEIBLHOrO yucia. Mcmonp3oBaHWEe  MOAXOAAIIEH  (QOpMbl  3alucCU
JEUCTBUTEIBHBIX YHUCEIl U1 PEUICHUS IPAKTUYECKUX 3a1ad U IPEACTaBICHUSA
JTAHHBIX.

Apudmernueckuii  KOpeHb  HaTypajabHOM  cTtenmeHu. JlelicTBus ¢
apu(PpMETUIECKUMH KOPHSIMHU HATypaJIbHOW CTEIEHHU.

CHHYyC, KOCHHYC U TaHT€HC YHCJIOBOIO aprymeHTa. ApKCHHYC, apKKOCHHYC,
ApPKTAaHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHMS U HEPABEHCTBA

ToxxnecTBa U TOXKAECTBEHHbBIE IPEOOPAZOBAHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKHUX BBIPAYKCHHUIA. OcCHOBHBIE
TPUTOHOMETpUYECKUE (HOPMYIIbI.

VYpaBHEHUE, KOpPEHb YypaBHEHMA. HepaBeHCTBO, pelIeHHE HEpPaBEHCTBA.
Meton nHTEpBaNOB.

Pemenue nenbix v JpoOHO-pallMOHATIBHBIX YPaBHEHUI U HEPABEHCTB.

Pemenne nppaniOHABHBIX YPABHEHU U HEPABEHCTB.

Peluienye TpUroHOMETPUUECKUX YPABHEHU M.

[IprMeHeHne ypaBHEHUI U HEPABEHCTB K PELICHUIO MAaTEMAaTUYECKUX 3a1a4d U
3aJla4 U3 pa3IMYHbIX 00JaCTEl HAYKU U PeaIbHOW KU3HH.

DyHKIUHN U TPAPUKHU

OyHkIius, cnocodbl 3amanus GyHKuU. [paduk  Qyaknuu. BzaumHO
oOpatHble (yHKITUH.

OOnactb ompeneneHus U MHOXKECTBO 3HaueHUi ¢ynkuuu. Hymu Qynkuumu.
[TpoMexyTKH 3HAKOMIOCTOSAHCTBA. YETHBIE M HEUETHBIE (DYHKIIUU.

CrenenHas (GyHKIUSI C HATypaJbHBIM U 1IEJbIM Moka3areneM. E€ cBolicTBa u
rpaduk. ColicTBa 1 rpaduik KOPHS 71-Oi CTETCHHU.



TpuroHomeTpuueckas OKpPYKHOCTb, OIPEACICHUE TPUTOHOMETPUYECKHUX
(byHKIMIA YUCIIOBOTO apTryMEHTa.

Hauyana maremMaTnueckoro aHajusa

[TocnenoBaTenbHOCTH, CIOCOOBI 3a/1aHus MOCJEeI0BaTEIbHOCTEH.
MOHOTOHHBIE TIOCJIEIOBATEILHOCTH.

Apudmernueckas U TeoMeTpruIecKas nporpeccur. beckoneuyHo yObIBaromias
reomeTpudeckas nporpeccusi. Cymma OeCKOHEUHO YOBIBAIOIICH Te€OMETpUUYECKOU
nporpeccuu. @opmyna CIOKHBIX MHpoleHTOB. Vcnonp3oBaHue mporpeccuu st
pelIeHus peasibHbIX 3aj1a4 MIPUKJIAJHOTO XapaKTepa.

MHo:kecTBa U JIOTMKA

MHoOXecTBO, omnepanuud HajJ MHOXecTBaMH. J(umarpammbl Jiinepa—BenHa.
[IpuMeHeHUE TEOPETUKO-MHOXKECTBEHHOTO ammapara JJjisi ONUCAHUSl pPeaIbHBIX
MIPOLIECCOB U SIBIICHUM, TIPU PELICHUH 3a]1ad U3 IPYTUX YYECOHBIX PEIMETOB.

Omnpenenenue, Teopema, CIEACTBUE, JOKA3ATEIbCTBO.

11 KJIACC

Yucsia ¥ BIYMCICHUS

Harypanbnsie u nensie yncna. [IpuzHaky AenMMMOCTH LENBIX YHCEN.

CreneHb ¢ pallMOHAJIBHBIM NOKa3aTeneM. CBOCTBA CTENEHM.

Jlorapudm urcna. JlecaTuuHbIe U HATypalbHbIE JTOTAPU(MBI.

YpaBHeHMS U HEPABEHCTBA

[IpeoOpa3zoBaHue BBIPAKEHUN, COAEPIKAILUX JIOTApUPMBI.

[IpeoOpazoBaHue BBIPAKEHUM, COACPIKAIIUX CTENEHH C PalMOHAIBHBIM
II0Ka3aTeJIeEM.

IIprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[lokazarenpHbIE ypaBHEHUS U HEPABEHCTBA.

Jlorapumuyeckre ypaBHEHUSI 1 HEPABEHCTBA.

CucreMbl TMHEWHBIX ypaBHEHUW. PellieHne MpUKIaaHBIX 3a1a4 C MOMOIIBIO
CHUCTEMBI JIMHEWHBIX YPABHEHHU.

CucreMbl M COBOKYITHOCTH PallMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMH, CHCTEM W HEPABEHCTB K  PEIICHUIO
MaTeMaTUYeCKUX 3aJad MU 3ajlad U3 pa3juvHbIX o0JlacTell HayKd U peasibHON
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuusa. [lepumognueckue  QyHkuuu. [IpomMexyTkn  MOHOTOHHOCTH
byHkMu. MakcMMyMbl U MUHUMYMbl (QyHKIUU. HamOomnbliee W HauMeHbIIee
3HaYeHUE QYHKIUU HA TIPOMEKYTKE.

Tpuronomerpuueckue GyHKIIUN, UX CBOWCTBA U TPaUKH.

[TokazarenwHas u norapudmMudeckas PyHKIMH, UX CBOMCTBA U TpadUKH.



Hcnonp3zoBanue rpadukoB (YHKIMN A PEIICHUs YPaBHEHUM M JIMHEWHBIX
CUCTEM.

Hcmonb3oBanne TpadukoB GYHKIUNA 11 WCCIAEAOBAHUS TIPOIECCOB M
3aBUCUMOCTEH, KOTOpbIE BO3HUKAIOT MPU PEHICHUM 3a7ad U3 JIPYTUX Y4EOHBIX
MPEAMETOB U PEATLHOM KU3HMU.

Havyana mareMaruyecKoro aHajusa

HenpepriBable pyHkmnu. MeTon HHTEpBaIoB JJIs pEIICHHUs] HEPaBEHCTB.

[IponsBognas  Qynkiuu. [eomeTpudeckuii W (U3HMYECKHH  CMBICI
MIPOU3BOTHOM.

[IpousBonHble  dneMEHTapHBIX  (GYHKUUNA.  DOopMysiabl  HaXOXKICHHS
MIPOM3BOIHON CYMMBI, IPOU3BEACHUS  YACTHOTO (DYHKIIUA.

[IpumeHeHre MPOU3BOAHON K MCCIIEAOBAHUIO (PYHKIIMHA HA MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxaeHne HanOoibIIero 1 HAMMEHbBIIET0 3HAYeHUS! PYHKIIMU Ha
OTpE3KeE.

[IpumMeHeHnEe TPOU3BOAHOM U1 HAXOXKIACHUS HAWIYYIIETO pEIICHUS B
NPUKIIAIHBIX 3aJa4ax, Uil ONPENEJICHUs CKOPOCTH IMpOoLEcca, 3aJaHHOTO
bopMyIoil Wil rpa@uKoM.

[lepBooOpa3znas. Tabmuia nepBoOOPa3HBIX.

Wurerpan, ero reomeTpuueckuid u (GU3MUECKUU CMbICH. Boruucienue
uHTerpana no gopmyne Hetorona—Jleitonuia.



INJIAHUPYEMBIE PE3VYJIBTATHBI

OcBocHue yqe6Horo ImpcamMeTa «MareMaTuka» JOJIZKHO obecneunBaTh
JOCTHIKCHUC Ha YPOBHC CPCAHCTO 06HICFO 06p330BaHI/I$I ciacayromux JUIHOCTHBIX,
MCTAIPECAMCTHBIX U IIPCAMCTHBIX O6paBOBaTCJ'IBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pPE3yAbTaThl OCBOEHUS MPOTPaMMbl Y4E€OHOTO TIpeaMeTa
«MaremaTuka» XapakTepu3yoTCs:

['paxxnaHckoe BOCIHUTAHUE:

c(hOPMHPOBAHHOCTHIO TPAKIAHCKOW MO3UIIMN 00YYAIOMErocs Kak aKTHBHOTO
M OTBETCTBEHHOTO WJI€HAa POCCHUUCKOro OOIECTBA, MPEACTABICHUEM O
MaTeMaTHYeCKUX OCHOBaxX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHHM,
IpoLEayp TpaxkIaHCKOro obimiecTBa (BBIOOPHI, ONPOCHl U Tp.), yYMEHHEM
B3aMMOJCHCTBOBATh C COLMAJIBHBIMM HWHCTUTYyTAMH B COOTBETCTBUH C HX
(GYyHKIMSIMUA U HA3HAYCHUEM.

[TaTpuoTrdeckoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTBHIO POCCUUCKON TPaKTaHCKON UICHTUYHOCTH, YBAKECHUS K
MPOIIIOMY Y HACTOSIIIEMY POCCUKMCKON MaTEMAaTUKH, IEHHOCTHBIM OTHOILIEHUEM K
JOCTHKEHUSIM POCCHMCKUX MAaTEMATHKOB U POCCHUMCKON MATEMaTUUYECKOW IIKOJIBI,
K HMCIOJIb30BAHUIO ATUX JOCTHKEHUU B JAPYrMX HayKax, TEXHOJIOTHSX, cdepax
HKOHOMUKH.

JIyXOBHO-HPaBCTBEHHOTO BOCIIUTAHUSL:

OCO3HAHUEM ITYXOBHBIX LIEHHOCTEU POCCUICKOTO Hapo/a;
C(hOPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHMs, JTUYECKOTO  TOBEICHUS,
CBSI3aHHOTO C IPAKTUYECKUM MTPUMEHEHUEM JOCTUKEHUM HAYKU U JESITEIbHOCTHIO
y4€HOT0; 0CO3HAHUEM JIMYHOTO BKJIa/Ia B MOCTPOEHUE YCTOMYUBOTO OYIyIIEro.

DcTeTU4eCcKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOUIEHHWEM K MHpY, BKJIKOYAs 3CTETUKY MaTeMaTU4eCKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHN, paccyXIeHuM;
BOCTIPUMMYHMBOCTBIO K MATEMAaTUUYE€CKUM aclieKTaM pa3jInyHbIX BUIOB UCKYCCTBA.

Pu3nyecKoe BOCIUTAHUE:

c(hOPMHPOBAHHOCTHIO YMEHHSI TPUMEHATh MaTeMaTHUeCKUE 3HaHUS B
HWHTEpecax 3I0pOBOro U 6e30macHoro odpasa >KU3HU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (30pOBOE NMUTaHKE, COATAHCUPOBAHHBIM PEXKUM 3aHSATUU U

OTIbIXA, perynsipHas busnueckas aKTUBHOCTb); bu3nYecKoro
COBEPILIEHCTBOBAHNU, npu 3AHATHUAX CIIOPTUBHO-03/10POBUTEIILHON
NEATEIbHOCTBIO.

TpynoBoe BoCIUTaHUE:



TOTOBHOCTBIO K TPYyAY, OCO3HAHUEM ILIEHHOCTH TPYIOJIIOOUS; MHTEPECOM K
paznuyabiM  chepam  TpoPecCHOHABHOW  ACATENBHOCTH, CBS3aHHBIM  C
MaTeMaTHKOW W €€ TPWIOKECHUSIMH, YMEHHEM COBEpINaTh OCO3HAHHBIN BBHIOOD
Oynymeir mpodeccun © peamu3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIC IUIAHBI,
TOTOBHOCTBIO W  CIHOCOOHOCTBIO K MareMarTuueckoMy OOpa3oBaHHUIO U
caM0OOpa30BaHUIO HAa NPOTSHKEHUM BCEW JKW3HU; TOTOBHOCTBIO K AKTHBHOMY
YYaCTHIO B PEIICHUH MTPAKTUYECKHUX 3a/1a4 MATEMaTU4E€CKOW HAIIPaBICHHOCTH.

DKOJIOTUYECKOE BOCITUTAHUE:

c(hOPMHUPOBAHHOCTHIO DKOJIOTHYECKOM KYIbTYpbl, MOHUMAHUEM BIUSHUS
COI[MAJIbHO-D)KOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE MPUPOAHON M COLIMATIBHOMN
Cpelbl, OCO3HAaHMEM [IOOAJIBHOIO XapakKTepa HKOJOTMYECKHX MpolieM;
OpUCHTAIlME HAa MPUMEHEHHWE MaTeMaTMYeCKUX 3HAHUW JJIs PEIIeHUsl 3aJad B
o0nacTh OKpYyKarolie cpeabl, IUIAHUPOBAaHUS TIOCTYNIKOB U  OIIGHKH UX
BO3MOYKHBIX MOCJIEICTBUH JJISI OKPYKAIOIIEH CPEJIbI.

[{leHHOCTH HAyYHOTO MMO3HAHMSL:

c(hOPMHPOBAHHOCTHIO MHUPOBO33PEHHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAyKM U  OONIECTBEHHOM  MPAKTUKH, MOHUMaHUEM
MaTeMaTHYeCKOM HayKu Kak c¢epbl YeOBEYECKOW JESATENBHOCTH, ATAaroB €€
pa3BUTHUS W 3HAUUMOCTH JUIsl Pa3BUTUSA LMBWIM3ALMU;, OBIAJICHUEM S3bIKOM
MaTeMaTUKH M MaTeMaTH4ecKou KyJIbTYypOll Kak CpEICTBOM TO3HAHHUS MUDAa;
TOTOBHOCTBIO OCYIIECTBIIATh NPOEKTHYIO MU HCCIEIOBATEIbCKYIO JIESATEIBHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAITPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbie pe3yibTaThl OCBOCHHUS MPOTrpamMMbl YYEOHOTO MpeaMeTa
«Marematuka» XapaKTepU3yTCs OBJIQJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  YHUBEPCATbHLIMU — KOMMYHUKATMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YIAMUBHbIMU OetUCBUIMU.

1)  Vuusepcanvnvlie = no3masamenwvhwvlie  Oelicmeus,  obecneuu8arom
Gopmuposanue 0a3068bIX KOSHUMUBHBIX NPOYECCO8 00yHarowuxcs (oceoeHue
MemoO08  NO3HAHUSL — OKpYICAroujeco  Mupa,  npuMeHeHue  J102U4eCcKux,
Uccne008amenbCKux onepayutl, yMeHut pabomams ¢ uHgopmayuet).

ba3oBrie nornueckue qeUCTBUS:

e BBISBISATh U XapaKTEPHU30BaTh CYIICCTBEHHbIC MPU3HAKU MAaTEMaTUYECKUX
OOBEKTOB, TOHSATHH, OTHOIICHUH MEXIy MOHATUSAMU; (OPMYIUPOBATH
OmpeNieNiecHHs]  MOHSTHH;  yCTaHABJIWBATh CYIIECTBEHHBIM  MpPHU3HAK
KJaccu(ukanuu, OCHOBaHUA sl OOOOIIEHUS W CpaBHEHUS, KPUTEPHUH
MPOBOJIMMOTO AHAJIN3A;



BOCIPUHUMATh, (OPMYIHpPOBaTb M  NPEoOpPa3OBbIBATh  CYXKJCHUS:
YTBEpAUTENbHBIE U OTpULATENIbHBIC, €IWHUYHbIC, YaCTHbIE U OOIIUE;
YCIIOBHBIE;

BBISIBIISITh ~ MAaT€MaTHYeCKUE€  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopeurss B (hakTax, AAHHBIX, HAOMIONEHUAX U YTBEPKICHUSIX;
npeiaratb  KpUTEPUH Il BBISIBICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYMI;

Jienarh BBIBOJIBI C HMCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3AKIIOUEHUH 110 aHAJIOTUH;
POBOAUTH CaMOCTOSITEIIbHO JI0Ka3aTeNbCTBA MaTeMaTHu4eCKuX
YTBEPXKACHUN (MIPSIMBbIE W OT MPOTUBHOTO), BHICTPAUBATH apTyMEHTAIIHIO,
MPUBOIUTH TPUMEPHl M KOHTPHPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXJICHUS U BBIBOJIBI;

BBIOMpATh CMOCOO pelieHus yueOHOM 3amavyu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEILICHUS, BHIOUpaTh HauMOoOJee TMOAXOMSIINN C ydE€ToM
CaMOCTOSITENTHHO BBIZICTIEHHBIX KPUTEPHUEB).

ba3oBrIe nccienoBaTeabCKUe ICHCTBU:

UCIIOJIb30BaTh BOIPOCHI KAK UCCIEIOBATEIIbCKUN WHCTPYMEHT MO3HAHUS,
dbopMynUpoBaTh BOMPOCHI, (PUKCUPYIOIIME TPOTUBOPEUHUE, MPOoOIIEeMY,
yCTaHaBIMBaTh HWCKOMOE€ W  JaHHOe, (OpMHUPOBATH  THIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIIUIO0, MHCHHE,

MIPOBOAUTH CaMOCTOSITEJIbHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAaHWE TI0 YCTAaHOBJICHHIO OCOOEHHOCTEH MaTreMaTu4ecKoro
oObeKTa, SIBICHUS, TIPOIIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXITY
00BEKTaMH, SBJICHUSMH, ITPOIIECCAMU;

CaMOCTOSITeNIbHO (popMynupoBaTh 000OIIEHHS U BBIBOJBI MO pe3yabTaram
MPOBEIEHHOTO HAOMIONEHUs, HCCIEIOBAHUS, OIEHWBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX Pe3yIbTaToB, BBIBOJIOB M 000OIICHHUIA;

MPOTHO3WPOBATh BO3MOXKHOE Pa3BUTHE IMPOIECCa, a TAKKE BBIIBUTATH
MIPENITONIOKECHHS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabota ¢ nndopmanuei:

BBISIBIISITH Je(DUIIMTH HH(DOpMAITNK, TaHHBIX, HEOOXOIUMBIX JIJIsl OTBETA HA
BOTIPOC U JIJIsl pEIIICHUS 3a/1a4H;

BBIOMpAaTh  WHGOPMAIMIO W3  WCTOYHUKOB  Pa3IMYHBIX  THIIOB,
aHAJIM3UPOBATh, CHCTEMAaTU3UPOBaTh W HHTEPIIPETUPOBATHL WH(POpPMAIUIO
pa3TUYHBIX BUIOB U (POPM TIPEICTABICHUS;

CTPYKTypUpOBaTh MHGOPMAIINIO, TPEACTABIATh €€ B pa3IMuHbIX (popmax,
WJUTIOCTPUPOBATH TpaduiIeCKH;



e OIICHUBATH HAAEKHOCTD uHbOpMaH 1o CaMOCTOSITEILHO
c(hOPMYIIUPOBAHHBIM KPUTEPHUSIM.

2)  VYuusepcanvhvie  KomMmyHukamueHwvle  Oelicmeus,  0becneyusarom

ChOpMUPOBAHHOCMb COYUANBHBIX HABLIKOG 0DVUATOUUXCSL.

OOmeHue:

e BOCTIPUHUMATH U (HOPMYIUPOBATH CYKJICHUSI B COOTBETCTBHH C YCIOBHSIMU
U 1EIIMU OOINEHUS;, SICHO, TOYHO, TPAMOTHO BBIPAXAaTh CBOIO TOYKY
3pEeHHS] B YCTHBIX M IHCBMCHHBIX TEKCTaX, JIaBaTh IMOSICHEHUS IO XOIy
pelIcHus 3a/1aui, KOMMEHTHPOBATh TIOJyYCHHBIN pe3yiIbTaT;

e B XOJIc OOCYXICHHS 33/1aBaTh BOIPOCHI IO CYIIECTBY 00CYK/1aeMO TEMBI,
poOJIeMBI, peraeMou 3a/1aur, BHICKA3bIBAaTh UJICH, HAIICJICHHBIC Ha TIOUCK
pEIICHUs; COMOCTABIATh CBOM CYXKICHHS C CYXKICHHSAMH JPYTHUX
YYaCTHUKOB JHajiora, oOHapy>KHUBAaTh pas3lIMuude M CXOJICTBO ITO3HUIIUN; B
KOppeKTHOM opme hopMyIIMpOBaTh Pa3HOIIIACHS, CBOM BO3PAKEHUS,

e TMpPEACTABIATH  pE3yAbTaTbl  pPEIICHHd  3aJadd,  OSKCIIEPUMEHTA,
UCCJEIOBAaHUsA,  NPOEKTa;  CAMOCTOSATENBHO  BBIOMpaTh  (opMmar
BBICTYIIJIEHUS C YUYETOM 3a7a4 NPE3E€HTAlUN U 0COOCHHOCTEN ayIuTOPHUH.

CoTpyIHUYECTBO:

e TIOHUMAaTh U UCMOJIH30BaTh MPEUMYIIECTBA KOMaHHON U MHAUBUYyaIbHON
paboThl MpH pelIeHUW YYEOHBIX 3aJad; MPUHUMATH IIEJIb COBMECTHOMN
NEATeTbHOCTH, TUTAHUPOBAaTh OPTaHU3AIMIO COBMECTHOW  paboThI,
pacmpenensiaTh BUIb PabOT, OTOBapHBAaThCs, OOCYXKIaTh MpOIEcC U
pe3ynbTar padoThl; 000011aTh MHEHUS HECKOJIbKHUX JIFOICH;

e YYaCTBOBATh B IPYMNMOBBIX (hopmMax padboThI (0OCYk)aeHUsI, 0OMEH MHEHUH,
«MO3TOBBIC IITYPMBD» M WHBIC), BBIMOJIHATH CBOIO YacTh pabOTHl M
KOOPJAMHHPOBAaTh CBOW JCHCTBUS C JPYyrUMH WICHAMH KOMaH/IbI,
OIICHMBATh Ka4€CTBO CBOETO BKJIAJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMYJIMPOBAaHHBIM YYACTHUKAMU B3aUMOJICHCTBHUSI.

3) Vuueepcanvuvie  pecynamuenvie Oelicmausl, obecneyugarom
Gopmuposanue cMbICI08bIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.
Camoopranuzanus:

COCTABJISATH ILJIaH, AITOPUTM PELIEHUS 3a/1au, BBIOMpPATh CIIOCOO pelIeHus ¢
y4€TOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
Y KOPPEKTUPOBATH BAPUAHTHI PEIICHUI ¢ Y4ETOM HOBOM HH(OpMAIUH.

CaMOKOHTpOJIB:

e BJAJETh HaBbIKAMHM IIO3HABATENbHOW pPEQIEKCHU KaK OCO3HaHUS
COBEPIIAEMBIX IEUCTBUM WU MBICIUTEIBHBIX IPOLIECCOB, UX PE3YIbTATOB;
BIAJIETh CHOCOOAMM  CaMONPOBEPKH, CaMOKOHTPOJS Mpolecca u
pe3yiapTrara peleHus MaTeMaTu4eCKOM 3a/1a4u;



e TPEABHUIECTH TPYAHOCTH, KOTOPHIE MOIYT BO3HUKHYTh MpPHU PEUICHUU
3a7a4d, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENTbCTB, AHHBIX, HAWJCHHBIX OIMMUOOK, BBIIBICHHBIX TPYIHOCTEH;

e OIIGHUBAaTh COOTBETCTBHUE pe3yJbTara IEId U YCIOBHUSIM, OOBSICHSTH
[IPUYMHBI JTOCTUIKECHHSI WIIA HENOCTMIKCHUS PE3YyJbTAaTOB JIESATEIbHOCTH,
HAXOIUTh OMIMOKY, TaBaTh OIEHKY PHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJ/IBTATbI

OcBoeHue y4eOHOTO Kypca «Anredpa M Havyajla MaTeMAaTHIECKOTO aHAJIA3a»
Ha ypOBHE cpenHero oodmiero oOpa3oBaHMs JODKHO 0OECIeurBaTh JOCTHIKECHHUE
CIICAYIONIUX MPEIMETHBIX 00Pa30BaTEIBHBIX PE3YIBTATOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh MOHATUSAMH: pPAUOHAIBHOE W JACHUCTBHUTEIBHOE YHUCIO,
OOBIKHOBEHHAs U JACCATUYHAS APOOb, TPOLEHTHI.

BemonHsate  apudmMernyeckue — omepauud € palMOHAIBHBIMU U
JNEWCTBUTEIBLHBIMU YUCIIAMU.

BbINONHATh TPUOMMKEHHBIE BBIYMCIICHUS, UCIIOJIb3Ys MpPaBHIa OKPYIJIEHUS,
JIeTIaTh IPUKHUJIKY U OLIEHKY PE3YyJbTaTa BEIYMCICHUM.

OnepupoBaTh NOHATHAMH: CTENEHb C LENBIM II0Ka3aTeleM; CTaHJapTHas
dopma 3amucu JIEHCTBUTENBHOIO 4YHCIA, KOPEHb HaTypaJbHOM CTENEeHH;
UCITIOJIb30BATh MOJIXOASIIYI0 (POPMY 3allMCU ACUCTBUTENBHBIX YMCEN JIJISl pEeIIECHUS
MIPAKTUYECKUX 3a/1a4 U NIPENCTABICHUS TaHHbIX.

OnepupoBaTh MOHATUSAMU: CHHYC, KOCUHYC M TAHI'€HC IIPOU3BOJIBHOIO YIIIA;
UCIOJIb30BAaTh 3aMKCh IPOU3BOJIBHOIO yIila yepe3 oOpaTHble TPUTOHOMETPUUECKUE
byHKIUY.

YpaBHeHHS U HEPABEHCTBA

OnepupoBaTh MNOHATUAMM: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO; LENOE,
palMOHAIIBHOE, UPPALMOHATILHOE YPABHEHHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
YPaBHEHUE;

BoinonuaTs npeoOpa3oBaHus TPUTOHOMETPUYECKHUX BBIPAKEHUN M pelarh
TPUTOHOMETPUUYECKNE YPABHECHMUS.

Boinonuath npeoOpa3oBaHus LEJbIX, PAalMOHATIBHBIX W HMPPAMOHAIBHBIX
BBIDQXCHUNM W peliarb OCHOBHBIE THIIBI  LEJbIX, PAalMOHAIBHBIX U
UppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHATh ypaBHEHUS U HEPABEHCTBA ISl PEILICHHUS MAaTEMaTHYEeCKUX 3a/1a4
W 3a]1a4 U3 pa3JIMyHbIX 00JacTeil HAyKU U peasibHOU KU3HH.



MopenupoBaTh peanpHbIE CHUTyallud Ha S3bIKE anreOpbl, COCTaBIATH
BBIDAKEHUS, YpPaBHEHWS, HEPAaBEHCTBA [0 YCJIOBHUIO 3aJla4M, HCCJIEI0BaTh
MOCTPOECHHBIE MOJIETH C HCIIOJIb30BAHUEM amnmapara ajareOpsl.

DOyHKUMH U TPaPUKH

OmnepupoBaTh NOHATUAMU: (QYHKLHSA, CIOCOOBI 3aJaHusl (PYHKLIHMH, 007acTb
OTpeNeNeHUs] ¥ MHOXXECTBO 3HAYeHUU (yHKIMU, Tpaduk (PyHKIUU, B3aUMHO
oOparHbie PyHKITUH.

OmneprpoBaTh NOHATUAMU: YETHOCTh U HEYETHOCTD (DYHKIIMH, HYIH (PYHKLINH,
IIPOMEKYTKHU 3HAKOIIOCTOSHCTBA.

Hcnonb3oBarh rpaduku GyHKUNN AJIs PELLICHUS] YpaBHEHUIA.

CtpouTs U 4yuTaTh TpapuKU JIUHEHHOW (YHKIIMH, KBaJpAaTUYHON (PYHKIIUH,
CTETICHHOM (PYHKIIUU C IIETBIM ITOKa3aTEIIEM.

Hcnonp3oBarh rpaguku (yHKOUE A8 HUCCIEJOBaHUS MPOLIECCOB U
3aBHCHUMOCTEH IMPHU PELICHUU 3a/lad U3 JPYTUX Y4eOHBIX MPEIMETOB U peanbHON
YKU3HH; BBIpAXaTh (pOpMyIaMu 3aBUCUMOCTH MEXIY BETUUUHAMH.

Havana MaTremMaTu4eckoro aHajmnsa

OnepupoBaTh MHOHATHSMHU: TOCJEIOBAaTEIbHOCTh, apu(pMeThyecKas M
reOMEeTpUYECKasl IPOrPECCUM.

OmnepupoBaTh NOHATUAMU: OECKOHEYHO YyObIBarolass TIe€OMeTpUYecKas
porpeccusi, CcyMMa 0€CKOHEUHO YOBIBAIOIIEH T€OMETPUUECKON TPOrPECCUH.

3amaBarh MOCIEN0BATENIBHOCTH PA3IMYHBIMU CIIOCOOaMU.

Hcronp30BaTh CBOWCTBA IMOCIEN0BATEIBHOCTEN M MPOIPECCUM IS PEILICHHUS
peanbHBIX 33]a4 IPUKJIAJHOTO XapaKTepa.

MHnozkecTBa ¥ JIOTHKA

OnepupoBaTh NOHATUSIMU: MHOXKECTBO, OTIEPALIMU HAJl MHOKECTBaAMHU.

Hcnonb30BaTh  TEOPETHUKO-MHOXKECTBEHHBI — ammapar sl ONHMCaHUs
pealbHBIX MPOLIECCOB U SBICHUN, NPU pPEIIeHUWH 3ajad M3 APYTruxX Y4eOHBIX
IIPEIMETOB.

OnepupoBaTh  TOHATHUSAMHU: OMpeJeNeHre,  Teopema,  CIEICTBHUE,
J0Ka3aTeIbCTBO.

11 KUIACC

YucJa 1 BbIYUCIEHUS

OnepupoBaTh TMOHSATUSIMU: HaTypallbHOE, II€J0€ YHUCJIO; HCIOIb30BaTh
MPU3HAKU JICJIMMOCTH LEJIBIX YHUCEN, PA3J0KEHUE YHUCIIAa Ha MPOCThIC MHOXUTEIN
JUUISL PELLICHUS 3a/a4.

OnepupoBaTh MOHATUEM: CTEIEHB C PAIMOHAIBHBIM IMOKA3aTeJIEM.

OnepupoBaTh MOHATUSIMH: JIOTapu(dM YuCIa, JECATUYHBIE U HATypalbHBIC
JorapupMsl.



YpaBHeHHS U HEpaBeHCTBA

[IpumeHsATh CBOMCTBAa CTENEHWM A [peoOpa3oBaHUs  BBIPAXKECHHIA;
ONEPHUPOBATH TOHATUSAMU: IIOKA3aTE€IbHOE YPAaBHEHUE W HEPABEHCTBO; pELIaTh
OCHOBHBIE THUIIbI [IOKA3aTEJIbHBIX YPABHEHUI U HEPABEHCTB.

BemonHaTe npeoOpa3oBaHMsl  BBIpAKEHUH, COAEpXKAIIUX  JIOTapU(PMBL;
OTNEepPUPOBATh MOHATUSMU: JOTapu(PMHUUECKOe YpaBHEHUE U HEPABEHCTBO; PEIIaTh
OCHOBHBIE THUIIbI TIOTapU(PMHUUECKIX YPAaBHEHUH U HEPABEHCTB.

Haxonuts penieHus npoCTeUINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUAMM: CHUCTEMA JIMHEHWHBIX YPAaBHEHWUM M €€ PEIICHMUE,
UCIIOJIB30BATh CHUCTEMY JIMHEWHBIX YPABHEHHU IS pEILEHUS TPAKTUYECKUX 3a/1a4.

HaxomuTph pemeHus npocTermmnx CUCTEM M COBOKYITHOCTEH PALlMOHAIBHBIX
YPaBHEHHUU U HEPABEHCTB.

MopenupoBaTb peanbHblE CHUTyallUd Ha $3bIKE aiureOpbl, COCTaBIATH
BBIDQXCHUS, YPAaBHEHMs, HEPABEHCTBA M CHUCTEMBbI II0 YCIOBHUIO 3aJauH,
UCCJIEeI0BaTh OCTPOEHHBIE MOJIENH C UCIIOJIb30BAHUEM amrapara anreopsbl.

@OyHkuuu U rpadpuku

OnepupoBaTh  MOHATUSMU:  Nepuonnyeckas  (QyHKUUSA, [POMEXYTKH
MOHOTOHHOCTH (PyHKUMH, TOYKH OKCTpeMyma (yHKUMH, HauOosbllee U
HauMEHbIllee 3HaueHUA (QYHKIUM Ha NPOMEXYTKE; MCIONb30BaTh WX I
UCCIEeN0BaHUs (PYHKIIMH, 3aJaHHON TPaQUKOM.

OnepupoBaTh MOHATUSAMU: TpadUKU IMOKA3ATEIBHOM, JorapupmMuieckon u
TPUTOHOMETPUYECKUX (PYHKIUI; M300paxkaTb UX Ha KOOPAMHATHOM IJIOCKOCTH U
UCIIOJIb30BaTh JJIS PELICHUS YPABHEHUM U HEPABEHCTB.

N306pakars Ha KOOPAMHATHOM TIIOCKOCTU IpaUKU TUHEHHBIX YpaBHEHUHN U
MCIIOb30BATh UX JUISl PEIICHUS] CUCTEMBI IMHEWHBIX YPaBHEHUM.

Hcnonw3oBarh Tpaduku  (QyHKIUNA a8 UCCIAEAOBaHUS TMPOILIECCOB U
3aBHCHUMOCTEH U3 APYruX y4eOHBIX IUCHUILINH.

Havyana mareMarnyeckoro aHajusa

OnepupoBaTh MOHATUAMU: HENpEpbIBHAS (DYHKLHMS; MPOU3BOAHAS (DYHKLINHU;
UCIIOJIb30BAaTh FT€OMETPUUECKUN U PU3NYECKUI CMBICI MPOU3BOAHON JJIsl PEIICHUS
3az1ad.

HaxonuThk npou3BOJHbIE 3JIEMEHTAPHBIX (PYHKIWH, BHIYUCIATH IPOU3BOJHBIC
CYMMBI, TPOU3BEICHUS, YACTHOTO (DYHKITHIA.

Hcnonb30BaTh MpOU3BOJHYIO JUIsl UCCIEN0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, IPUMEHSTh PE3YyJIbTaThl UCCAEAOBAHUS K TOCTPOCHHIO TPa(UKOB.

Hcnonp30Barh MPOU3BOAHYIO JUISI HAXOXKACHHsT HAWIYYIIETO PEIICHUS B
IIPUKJIAIHBIX, B TOM YMCJIE€ COLMAJIbHO-O)KOHOMUYECKHX, 3a1a4ax.

OmnepupoBaTh MOHATHSIMH: TiepBooOpa3Hass W  MHTErpaj; MOHUMATh
reOMEeTPUYECKUN U (PU3UUECKUN CMBICI UHTErpaia.



Haxonuth mepBooOpa3HbIE AIIEMEHTAPHBIX (PYHKIMI;, BBIYUCISATH WHTETPAI
no popmyne Horotona—Jleitbuua.

Pemath mpukiagHbie 3a/a4d, B TOM YHCJIE COLUAIBHO-YKOHOMHYECKOTO U
(U3MUECKOTO XapaKTepa, CPeACTBAMH MaTEMaTHYECKOTO aHAJIH3a.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KonunuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesoB U TeM (uu¢poBbie)
Konrtpoasnbie IIpakTuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBare/jibHbIEe
padoThbI padoThbI
pecypcsl
MHoxecTBa paoHa
1 eI;Ic)TKBHTT:JIbI:{bIIT qI:IcJ;L;HIl))I;( I;I/IOHaJIBHLIe 14 1 bubmorexa LHOK
A -at https://m.edsoo.ru/1568aba3
ypaBHEHUS U HEPABEHCTBA
) Oyukuuu U rpaduku. CTeneHs ¢ HeIbM 5 bubnuorexa [IOK
roKaszareseM https://m.edsoo.ru/1568aba3
A €TUYECKUM KOPEHb N—OH CTEIICHHU.
3 I/Ipng) hf/lc;r}I;I;anf;Z . EBII{{:HI/ISI II:II R 18 1 bubmorexa LOK
ppat M https://m.edsoo.ru/1568aba3
HEpPAaBEHCTBA
®opMyibl TPUTOHOMETPHH. bubmuotexa [IOK
4 22 1
TpuroHomeTpudeckue ypaBHEHUS https://m.edsoo.ru/1568aba3
5 [TocnenoBarenbHOCTH U IPOTPECCUUN 5 bubmmorexa [JOK
a porp https://m.edsoo.ru/1568aba3
6 IToBrOopenue, 06001IeHIE, CCTEMaTU3aIUs 3 1 bubmuotexa [IOK
3HAHUU https://m.edsoo.ru/1568aba3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 4 0


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

11 KJIACC

KosnuecTBo yacoB JJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Konrtpoasnbie IIpakTuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypchl
CreneHb ¢ palMOHAIbHBIM [T0KA3aTEIIEM.
1 HOKasaTeJIII,)H:;I ¢bynaknus. [TokazarenbHble 12 1 bubmorexa [OK
YHICHHA: https://m.edsoo.ru/f11c4afd
YpaBHEHUS U HEPABEHCTBA
Jlora ecKa .
2| Torapduameoune spassensn 12 Butmnorera LIOK
p P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
Tpuronomerpuueckrue GyHKIUHA U UX
3 rpa(bI/IKH T 1i)/IFOHOMeT Q)Izqec]fme 9 1 bubmorexa [IOK
p - 1P p https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
. bubmuorexa [{OK
4 IIpousBonnas. [Ipumenenune npou3BogHOM 24 1 hitps:/m.edsoo.rw/f1 1 cdafd
5 WNuTerpan u ero npuMeHeHus 9 bubmorexa HOK
p p https://m.edsoo.ru/f11c4afd
. bubnmuoreka [{OK
6 Cuctembt ypasHeHmii 12 ! https://m.edsoo.ru/f11c4afd
7 HarypanbHble u nensie uncia 6 bubmorexa HOK
yp I https://m.edsoo.ru/f11c4afd
3 IToBrOopenue, 06001IeHIE, CCTEMaTH3aIUs 13 5 bubmuotexa [IOK
3HAHUU https://m.edsoo.ru/f11c4afd
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 6 0



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




IHOYPOYHOE IIVIAHUPOBAHUE

10 KJIACC
KosmvecTBo yacos DJIEeKTPOHHbBIE
Ne ara uu(pposbIe
Tema ypoka Kontpoasnsie IIpakTnyeckue o p
n/n Bcero H3yyeHus:  oOpa3oBare/IbHbIE
padoTsI padoTsI
pecypcsl
MHOX€eCTBO, OIIepallfy Ha
1 MHOXECTBaMU I[Elar aMMBbI 1 bubmorexa [JOK
. ) P https://m.edsoo.ru/746d5dce
Olinepa—BenHa
PaunonaneHble yncna.
) OOBIKHOBEHHBIC H JICCSITHYHBIC 1 bubmuoreka [IOK
IpOoOH, IPOIIEHTHI, 0ECKOHEYHBIS https://m.edsoo.ru/be888093
MePUOANYECKHE TPOOH
ApudmeTrnueckre onepannu ¢
3 palnMoHaIbHBIMH YHUCTIAMHU, | bubmmoteka [IOK
npeoOpa3oBaHUs YHUCIOBBIX https://m.edsoo.ru/4d7195fe
BBIPA)KEHUI
ITpumenenue npoGeii u MPOLIEHTOB
JUISl PELLIEHUs] IPUKIIAIHBIX 3a7a4 U3 bubnuoreka [IOK
4 N N 1
Ppa3IMYHBIX OTpaciell 3HaHUU U https://m.edsoo.ru/44dd1046
peabHOM )KU3HHU
ITpumenenue npoGeii u MPOLIEHTOB
5 JUISl pelleHus IPUKIIaHBIX 3a/1a4 U3 1 bubnuorexa HOK
Pa3JIMYHBIX OTpACIIEH 3HAHUM U https://m.edsoo.ru/d99d8c74
peaIbHOM )KU3HU
€HCTBUTEIILHBIE YHCIIA.
6 gaHI/IOHaJ'H)HBIe U UppaloHaibHbIe 1 bubmmorexa TIOK
PP https://m.edsoo.ru/2f36a36f
yucna
7 ApubdmMernieckue onepamuu ¢ 1 bubnmoreka [IOK



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

l[GfICTBHTCJIbHBIMI/I qucjiaMu

[TpuOnxE€HHBIE BHIYUCIICHMUS,

https://m.edsoo.ru/a97a12d9

bu6mmoreka IIOK

8 TpaBHIIa OKPYIICHHUA, HPHKHI[K? 1 https://m.edsoo.ru/cb723fbd
OIICHKA Pe3y/IbTaTa BEIYUCICHUI
9 ToxxaecTBa U TOXKICCTBCHHBIC bu6mmoreka IIOK
npeoOpa3oBaHus https://m.edsoo.ru/3a23acl5
10 VpaBHEHNE, KOPEHD YPABHEHUS Bubmaorexa IIOK
p » KOP yp https://m.edsoo.ru/11ac68be
11 HepaseHctBo, pelrieHne HEpaBEHCTBA Brtmiorexa IIOK
P - P p https://m.edsoo.ru/50bdf26d
bubmuoreka [IOK
12 Meron unrepsasos https://m.eds00.ru/775£5d99
Pewenue nensix u apoOHO-
13 a I/IOHaJI]I;IHI)IX E;Z][SI;IGHI/Iﬁ u Bubmaorexa [JOK
pan P https://m.edsoo.ru/6ec7al07
HEPaBEHCTB
KontponwsHas pabota mo teme
"MHOKecTBa palliOHaIbHBIX H
14 eﬁCTBHTeHBP?BIE qHcell bubmaorexa [IOK
A ) https://m.edsoo.ru/1914a389
PaunonaneHble ypaBHEHUS U
HEpaBEHCTB"
DyHKIMUSA, CITOCOOBI 3aTaHUS
15 ¢ YHK HI/II/I B3anmuo 06J1 aTHbIC bubmorexa [JOK
YHKIHH. p https://m.edsoo.ru/226eecabf
byHKIIAN
I'paduk pynkuuu. O6macth
16 ONPENEICHUS U MHOKECTBO 3HAYCHUN bubnuorexa HOK
¢bynkuuu. Hynmu ¢pynkuumu. https://m.edsoo.ru/763e75¢ee
[IpomexyTKH 3HAKOTIOCTOSTHCTBA
" " bubmmoreka [IOK
17 H1éTHbIe 1 HEUETHEIC (YHKINAM https://m.edsoo.ru/ff4564ad
18 CreneHb ¢ 1eJbIM MTOKa3aTesIeM. bubmuoreka [IOK



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

CrangaptHas ¢popma 3amnucu
JIEUCTBUTEIILHOIO YUCIIa

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

Hcnonb3oBanue nmoaxoasiei Gopmsr

3aI1nucu ,Z[CIZCTBHTCJ'IBHBIX qHuCeI I

bu6mmoreka [IOK

19
pelIeHns MPaKTUIECKUX 3a1a4 U https://m.edsoo.ru/6eadc6f1
IIPEJICTABICHUS JaHHBIX
Crenennas KIS C HAaTypaJIbHBIM
20 U LEIBIM noiZ:IjaTI::ﬂeM Eé }(])I]:OﬁCTBa u Brbmiorexa IIOK
' https://m.edsoo.ru/3f25a047
rpaduk
1 Apudmernaecknii KOpeHb bubnuoreka [IOK
HaTypaJbHOU CTEIICHU https://m.edsoo.ru/d82c¢36d4
” Apudmerndeckuii KOpeHb bubmmoreka [IOK
HaTypajibHOU CTEIEHU https://m.edsoo.ru/fe7fc4db
3 CBoiicTBa apu(hMETHICCKOTO KOPHS bubmmoteka [IOK
HaTypaJbHOU CTEIICHU https://m.edsoo.ru/d0f0b260
CBoiicTBa apupMETUIECKOTO KOPHS bubmuoreka LIOK
24 .
HATypaJIbHOMN CTEIIEHU https://m.edsoo.ru/c3389865
CaoiicTBa apu(pMeTHIECKOr0 KOPHS bubnuoreka [IOK
25 .
HaTypajbHOU CTEIEHU https://m.edsoo.ru/444c4b9c
2% JleiicTBus ¢ apudMeTnueckuMu bubnuoreka LIOK
KOPHSIMU N—OM CTEIIEHU https://m.edsoo.ru/54b815¢5
JleiicTBus ¢ apupmMeTHIeCKUMU bubnuoreka [IOK
27 .
KOPHSIMHA N—OW CTENECHU https://m.edsoo.ru/83105a0e
)3 JleiicTBus ¢ apudpMeTnueckumMu bubnuorexa HOK
KOPHSIMHU N—OM CTEIIEHU https://m.edsoo.ru/2ablc7bc
29 JleiicTBus ¢ apupmMeTHIeCKUMU bubnuoreka [IOK
KOPHSIMH N—OM CTETICHU https://m.edsoo.ru/eacb053c
JeiicTBus ¢ apudMeTnaeckuMu bubmunoreka [JOK
30 .
KOPHSIMU N—OU CTEIECHU https://m.edsoo.ru/8a5ada51
31 Pemienune nppanmoHaabHbIX bubmmoreka [IOK



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

YpPaBHEHUI U HEPABEHCTB

https://m.edso00.ru/69106ae7

1 Pemenne nppannoHanbHbIX bubmmoreka [IOK
YPaBHEHUU U HEPABEHCTB https://m.edso0o.ru/9362fea9

33 Pemenne nppanroHanbHbIX bubnuoreka [IOK
YpPaBHEHUI U HEPABEHCTB https://m.eds00.ru/78d9b391

34 Pemenne nppannroHanbHbIX bubmmoreka [IOK
YPaBHEHUI U HEPABEHCTB https://m.edsoo.ru/de7ca33e

35 Pemenne nppaumoHaibHbIX Bubmuoreka [JOK
YPaBHEHUW U HEPABEHCTB https://m.edsoo.ru/87e5e52d

16 CoiicTBa 1 rpaduk KOpHs n-ou bubmuotexa LIOK
CTEIIEHU https://m.edsoo.ru/ebOccSe3

37 CaoiicTBa u rpaduk KOpHS n-ou bubmmoreka [IOK
CTETIEHU https://m.edsoo.ru/5f29b9b5
KonTponbHas paboTa 1o teme

38 "ApudpmeTruecKkuii KopeHb n—oit bubnuoreka [IOK
crenenu. MppannoHanbHbIe https://m.edsoo.ru/f13af630
ypaBHEHHUs U HEpaBeHCTBA"

39 CuHyC, KOCUHYC ¥ TAHT€HC YUCJIOBOTO bubmuoreka LIOK
apryMeHra https://m.edsoo.ru/5{605ed0

40 Cunyc, KOCUHYC U TAHTE€HC YHCIIOBOTO bubmmoteka [IOK
aprymeHra https://m.edsoo.ru/ec9f4d78

41 ApKcuHyC, apKKOCUHYC M apKTaHT'€HC bubnuorexka HOK
YUCIIOBOI'O apryMeHTa https://m.edsoo.ru/b8f5d49a
ApKCUHYC, apKKOCHUHYC U apKTaHT€HC Bbubnuoreka [IOK

42
YHCIIOBOTO apryMeHTa https://m.edsoo.ru/f1{19220
T

5 omperercnne rpuronoverpiccrn bitGnorera LIOK
oTipei . p p https://m.edsoo.ru/6df195a0
(GYHKIUI YUCIIOBOTO apryMeHTa

44 Tpuronomerpudeckass OKpyHOCTb, bubnmoreka [IOK

orpesiesieHue TPUTOHOMETPHUUECKHUX

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



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

(GYHKIMH YUCIIOBOTO apryMeHTa

45 OCHOBHBIE TPUTOHOMETPUYECKHE bubmmoreka [IOK
hopmyItbr https://m.edsoo.ru/6ed2b3ba
46 OCHOBHBIE TPUTOHOMETPUYECKHE bubmuoteka LIOK
hopMyIBI https://m.edsoo.ru/fcdd2a2e
47 OCHOBHBIE TPUTOHOMETPUYECKHE bubmmoreka [IOK
bopMyIbl https://m.edsoo0.ru/b8a0ff2f
48 OCHOBHBIE TPUTOHOMETPUUYECKHE bubmmoreka [IOK
hopMyIBI https://m.edsoo.ru/12d1413¢
49 [IpeobpazoBanue bubmuotexa LIOK
TPUTOHOMETPUUYECKUX BBIPOKCHUN https://m.edsoo.ru/e248c5fc
50 [TpeobOpaszoBanue Bubmuoreka [JOK
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edsoo.ru/09baSb3d
51 ITpeoOpa3oBanue bubnuoreka [IOK
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edsoo.ru/1f4655da
57 [IpeoGpa3zoBanue bubmuoreka LIOK
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edsoo.ru/76ce9958
53 ITpeoOpa3oBanue bubnuoreka [IOK
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edsoo.ru/8fa598b5
54 Pemenne TpuronomMeTpuyeCcKux bubmuoreka LIOK
ypaBHEHUH https://m.edsoo.ru/6baefe19
55 Pemmennie TpUroHOMETpUYECKUX bubnuoreka [IOK
YpaBHEHUI https://m.edsoo.ru/alf8d141
56 Pelenne TpUroHOMeTpUYECKUX bubnuorexka HOK
ypaBHEHUH https://m.edsoo.ru/65a0f2d0
57 Pemmennie TpUroHOMETpUYECKUX Bbubnuoreka [IOK
YpaBHEHUI https://m.edsoo.ru/0d8a770d
53 Pelenne TpUroHOMeTpUYECKUX bubmunoreka [JOK

YpaBHEHUH

https://m.edsoo.ru/cec28774



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

Pemenne TpuroHoMeTpUYECKUX 1 Bbubnuoreka [HOK
YPaBHEHUU https://m.edsoo.ru/e6eec650
O6o006uienue no TemaM "OCHOBHBIE

- bu6mmoreka [IOK

TPUTOHOMETpHUUYECKHUE (HOPMYIIBL. 1

" https://m.edsoo.ru/ae44acdc
TpuronoMeTpu4eCKre ypaBHEHHMS

KonTponbhas paboTa 1o teme

"dopMyIbl TPUTOHOMETPHH.

TpuronomeTrpuyeckue 1 1
ypaBHeHus'"/Bcepoccuiickast

poBepovHas paboTa

bubmmoreka IIOK
https://m.edsoo.ru/b46a8228

WroroBas koHTpoOJIbHAS paboTa / | 1 bubmuoteka [IOK
Bcepoccuiickas mpoBepodHas pabora https://m.edsoo.ru/188bbf6c
O06o01eHne, cucTeMaTu3anus 3SHaHUH

o B bubmmoreka [IOK

3a Kypc ajareOpbl 1 Hadas 1

https://m.edsoo.ru/33e6629¢
mareMarudeckoro agaiania 10 xiacca

Apudmerndeckast 1 reoMeTprUIecKas

nporpeccuu. Mcnonb3oBanue bubnuoreka [IOK
MPOTPECCUHU JJIS PEIIEHUS PEAIBHBIX https://m.eds00.ru/d3666918
3aj1a4 MPUKIIAHOTO XapakTepa

beckoneuno yobIBaroras

reoMerpuyeckas nporpeccusi. Cymma bubaunoreka IIOK
0EeCKOHEUHO yOBbIBAIOIIEH https://m.edsoo.ru/1cbf72bl
reOMETPUYECKOIN MpOrpeccuun

dopMyIa CI0KHBIX IPOICHTOB 1 bubmorexa [JOK
pMY pont https://m.edsoo.ru/538fc437
bu6mmoreka [JOK
dopmyna CIOKHBIX TPOLIEHTOB 1

https://m.edsoo.ru/c2627eca

O0o001enue, cucTeMaTu3aiys 3HaHUH
3a Kypc anreOpbl U Hadas 1
MareMarudeckoro ananu3a 10 kmacca

bubmuoreka [IOK
https://m.edsoo.ru/49f1b827
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11 KJIACC

KosuvecTBo yacoB JIeKTPOHHbIE
Ne ara nuppoBeIe
Tema ypoxa Kontpoabubie IIpakTHyeckue A p
n/n Bcero u3ydeHusi oOpa3zoBarejibHbIE
padoTbI padoTbI
pecypchl
1 Crenenb ¢ pamoHaIbHBIM 1 bubmmoreka [IOK
roKaszaresieM https://m.edsoo.ru/a52939b3
. bubmuoreka [IOK
2 CpolicTra creneru ! https://m.edsoo.ru/ff601408
[Ipeobpa3zoBanue BeIpaXKEHU, bubmmoreka [IOK
3 1
coiepKalluX paluOHAIBHBIE CTETICHU https://m.edsoo.ru/3d87e¢248
[IpeoOpa3oBanue BEIpaKECHUH, bubnuoreka [IOK
4 1
COZEeprKallUX pallMOHAIBHBIC CTEIIEHU https://m.edso0o.ru/343c6b64
5 ITpeoOpa3oBaHue BbIpaKeHUH, 1 bubmuoreka LIOK
coaepXKalUX palliOHAIbHEIE CTENIEHU https://m.edso0o.ru/4064d354
6 [Toka3arenbHble ypaBHEHUS U | bubnuoreka [IOK
HEPABEHCTBA https://m.edsoo.ru/be76320c
7 IToka3arenbHblEe ypaBHEHUS U 1 bubmuoreka LIOK
HEpPaBEHCTBA https://m.edsoo.ru/3d408009
g [TokazaTtenbHble ypaBHEHUS U | Bbubnuoreka [IOK
HEPaBEHCTBA https://m.edsoo.ru/bd5ff0ec
9 Iloka3arenbHbIE ypaBHEHUS U 1 bubnuorexa HOK
HEpPaBEHCTBA https://m.edsoo.ru/cebf10c6
10 [TokazatenbHble ypaBHEHUS U | bubnuoreka [IOK
HEPaBEHCTBA https://m.edsoo.ru/536de727
1 IToxazarenbHas QyHKIMS, €€ 1 bubnuorexka HOK
CBOMCTBa U TpaduK https://m.edsoo.ru/85bc8132
12 KontponpsHas pabora o teme 1 1 bubnmoreka [IOK

"CreneHsb ¢ palMoOHaJIbHBIM

https://m.edsoo.ru/58e8e212



https://m.edsoo.ru/a52939b3
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https://m.edsoo.ru/be76320c
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nokaszareneM. Iloka3arensHas
¢byukmus. [TokazarenbHbIE YpaBHEHUS
Y HepaBeHCTBA"

bubmuoteka LIOK
13 Jlorapugm wmcna https://m.edsogru/3e3230d4
14 JlecATUYHBIE U HATYypaJIbHbBIE bubnuoreka [IOK
norapupmbl https://m.edsoo.ru/l1ea72162
15 [Ipeobpa3oBanue BeIpaXKEHU, bubmmoreka [IOK
COZIepIKAIIUX JIOraprpMbI https://m.edsoo.ru/da48154c¢
16 [IpeoOpa3oBanue BEIpaKECHUH, bubnuoreka [IOK
COZICPKAIIUX JIOTAPUPMBI https://m.edsoo.ru/4beff03b
17 [Ipeobpa3zoBanue BeIpaXKEHUH, bubmmoreka [IOK
CoZIepIKAIIUX JIOraprpMbI https://m.edsoo.ru/fe18912d
18 [IpeoOpa3oBanue BeIpaXKEHUH, bubnuoreka [IOK
CoZIeprKaIIUX JorapruMbl https://m.edsoo.ru/fadb8aa5
19 Jlorapudgmuueckue ypaBHEHUs U bubmuoreka LIOK
HEPABEHCTBA https://m.edsoo.ru/3034724¢
20 Jlorapupmuueckue ypaBHEHHS 1 bubmmoteka [IOK
HEPABEHCTBA https://m.edsoo.ru/712ac2d9
)1 Jlorapudgmuueckue ypaBHEHUS U bubmuoreka LIOK
HEpPAaBEHCTBA https://m.edsoo.ru/9e3{f4bc9
2 Jlorapudmuyeckne ypaBHEHUS U bubmmoreka [IOK
HEPaBEHCTBA https://m.edsoo.ru/15bclctb
23 Jlorapudgmuueckas pyHKIus, € Bbubnuoreka [IOK
CBOIiCcTBa U TpaduK https://m.edsoo.ru/d68bbe9d
24 Jlorapudmuueckas QyHKIHs, €& bubmmoreka [IOK
CBOICTBA U TpaduK https://m.eds00.ru/9d102051
25 Tpuronomerpudeckue GyHKINHU, UX Bubnuoreka [IOK

CBOICTBa U TpaduKn

https://m.edsoo.ru/beeff646



https://m.edsoo.ru/3e3230d4
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26 Tpuronomerpudeckue GyHKINHU, UX Bbubnuoreka [HOK
CBOICTBA U TpadUKH https://m.edsoo.ru/d2e4601b
7 Tpuronomerpudeckue GyHKIIUU, UX bubmuoreka LIOK
CBOICTBa U TpaduKu https://m.edsoo.ru/ba9da96d
)3 Tpuronomerpuyeckue GyHKINHU, UX Bbubnuoreka [HOK
CBOICTBA U TpadUKH https://m.edsoo.ru/24ab3c53
29 [IpuMepbl TPUTOHOMETPUUECKUX bubmuoteka [IOK
HEPABEHCTB https://m.edsoo.ru/5272b9al
30 [Ipumepsl TPUTOHOMETPUYECKUX Bubmuoreka [JOK
HEPaBEHCTB https://m.eds00.1ru/0c837397
31 [IpuMepbl TPUTOHOMETPUUECKUX bubmuotexa LIOK
HEPABEHCTB https://m.edsoo.ru/e6e1901f
1 [Ipumepsl TPUTOHOMETPUYECKUX Bubmuoreka [JOK
HEPABEHCTB https://m.edsoo.ru/0f903¢c75
KonTponsHnas pabora o teme
"Jlorapupmuyeckas GyHKIIHS.
13 Jlorapudpmuueckue ypaBHEHUS 1 bubmmoteka [IOK
HEpPaBEHCTBA. TPUTOHOMETPUYECKUE https://m.edsoo0.ru/10130727
(GyHKIMM U UX rpaduKu.
Tpuronomerpuyeckre HepaBeHcTBa"
bu6mmoreka [IOK
34 Henpeprisrrie dyniim https://m.edsoo.ru/403bfb0d
35 MeTtoxa UHTEpBaJIOB AJIsl PELICHUS bubnuoreka [IOK
HEPABEHCTB https://m.edsoo.ru/6db0b423
36 Meron HHTEPBAJIOB ISl PELLICHUS bubnuorexka HOK
HEPABEHCTB https://m.edsoo.ru/0adbcelb
butmoreka [IOK
37 Tpoussonuas dynKim https://m.edsoo.ru/0731ad3d
bub. OK
38 [TpousBoanas pyHKuIMM noumorexa I

https://m.edsoo.ru/723dd608



https://m.edsoo.ru/d2e4601b
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I'eomerpuueckuii u puznyeckuit

bu6mmoreka IIOK

39
CMBICJI TPOU3BOJHOM https://m.edso00.ru/6c8d36ff
40 I'eomeTpuueckuii u puznuecKuit bubmuoreka LIOK
CMBICJI TPOU3BOJHOM https://m.edsoo.ru/a413eca9
41 [Ipon3BoaHbIE IEMEHTAPHBIX Bbubnuoreka [HOK
byHKIII https://m.edsoo.ru/c7550e5f
47 IIpousBonHbIE 3IEMEHTAPHBIX bubmuoteka [IOK
byHKIHI https://m.edsoo.ru/14ab3cdb
[IpousBoaHast cyMMbl, IPOU3BEACHMUS, Bubmuoreka [JOK
43 .
YaCTHOTO (PYHKLIUN https://m.edsoo.ru/c12a0552
44 [IpousBonHas cymmbl, IPOU3BEICHUA, bubmuotexa LIOK
9aCTHOTO (YHKITHIA https://m.edso0.ru/d598{201
45 [Ipou3BoaHast cyMMbl, IPOU3BEACHMUSI, Bubmuoreka [JOK
YaCTHOTO (PYHKIIHI1 https://m.edsoo.ru/1de34d4d
[IpumeneHnne npou3BOAHOM K
46 I/Ifcne OBaHmop(b K 231171 Ha bubmiorexa [JOK
A YHKIL https://m.edsoo.ru/17af2df9
MOHOTOHHOCTB U SKCTPEMYMBI
[Ipumenenre npou3BOAHOM K
47 I/I(?CJ'IC OBaHI/IIOp(b K flf/i Ha bubmorexa HOK
A YHIH https://m.edsoo.ru/a8caSad4
MOHOTOHHOCTb U SKCTPEMYMBI
[Tpumenenne npou3BOAHOM K
48 I/Ifcne OBaHmop(b K flf/i Ha bubmorexa [IOK
A YHIH https://m.edsoo.ru/0b411edd
MOHOTOHHOCTB U SKCTPEMYMBI
[Ipumenenre npou3BOAHOM K
49 I/ICiJ'IC OBaHI/Hop(b K flf/i Ha bubmorexa HOK
A YHKIL https://m.edsoo.ru/cafObd2f
MOHOTOHHOCTb U SKCTPEMYMBbI
Haxoxnenune HauboIbI1ero u
50 HaI/IMeIiIBH_IeFO 3HaYeHUs1 QYHKIIUHA HA bubmorexa HOK
YHIH https://m.edsoo.ru/fac78f05
OTpe3Ke
51 HaxoxaeHue HauOoIbIIero 1 bubmuoreka [IOK



https://m.edsoo.ru/6c8d36ff
https://m.edsoo.ru/a413eca9
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https://m.edsoo.ru/14ab3cdb
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https://m.edsoo.ru/1de34d4d
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HAaMMEHBUIETO 3HAaYeHHs (QYHKIUU Ha
OTpe3Ke

https://m.edsoo.ru/fb6a8acf

Haxoxxaenue HanOOJIBIIIETO U

52 HaWMEHBIIIETO 3HAUYCHUS (DYHKIIMHM HA bubmorexa [JOK
YHEHR https://m.edsoo.ru/cffcb7e5
OTpE3Ke
Haxoxxnenne HanOoIbIIero u
53 HaI/IMCIfLH_ICFO 3HaYeHUs (YHKIIUU Ha bubmorexka HOK
YHEHR https://m.eds00.1u/d9469916
OTpe3Ke
Haxoxpaenue Hanboab11eTo U
54 HaI/IMGIbeHeFO 3Ha4YCeHUS (DYHKITUU HA bubmorexa LHOK
YHE https://m.edsoo.ru/ad15000e
OTpe3Ke
Haxoxxnenune HanbombIIero u
55 HaI/IMeIfLH_ICFO 3HaYeHUs (PYHKIIUHA HA bubmorexa LHOK
YHEH https://m.edsoo.ru/86adcbfd
OTpe3Ke
[IpuMeHeHne MpON3BOAHOMN ISt
HaxOXJICHHS HAMTYYIIIEeTO PEIICHUs B
56 1} I/IKJ‘IEI: HBIX 34, az':x Jmp bubmorexa HOK
p A a » At https://m.edsoo.ru/13205d80
OTIpe/IeTICHUs] CKOPOCTH MpoIiecca,
3a1aHHOTO (POopMYIOoH MiTH TpaduKoM
KontponwsHas pabora mo teme
57 "I 0513130 Ha}Ip [Ipumenenune bubmorexa HOK
P g o P https://m.edsoo.ru/f8ed5f99
IIPOU3BOIHON
53 [lepBoobOpaznas. Tabnuua bubnuoreka [IOK
MepBOOOPA3HBIX https://m.edsoo.ru/d777edf8
59 IlepBooOpaznas. Tabnuna bubnuorexka HOK
NepPBOOOPA3HBIX https://m.eds00.ru/30c3697b
60 WuTerpan, reomeTpuyeckuii u Bbubnuoreka [IOK
(hUBUYECKUI CMBICIT MHTETpaIa https://m.eds00.1ru/391272c9
61 WHTerpan, reoMeTpuyecKuii u Bubnuoreka [IOK

(bu3NYeCKHii CMBICI HHTETpaja

https://m.edsoo.ru/d359fb5f
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WHTerpai, reoMeTpu4eCKuil 1

bu6mmoreka IIOK

62 (bu3MYECKHI CMBICTT HHTETpaJa https://m.edsoo.ru/07eb464b

63 Brruucnenue uaTerpaia no gopmysne bubmuoreka [IOK
Herorona—JleiiOuunia https://m.edso0o.ru/b9b225¢3

64 Brruncnenune uaterpana mo hopmyse bubmmoreka [IOK
Hprorona—JleiiOnuma https://m.edsoo.ru/b800deb4

65 Brruncnenue unrerpana no ¢gopmysie bubmuoreka [IOK
Herorona—Jletibuunia https://m.edsoo.ru/f5eed075

66 Brruucnenue unTerpana no gopmyse bubmmoreka [IOK
Herorona—JleiiOuuna https://m.edsoo.ru/41da431a

67 Cucrembpl TMHENHBIX YpaBHEHUN bubmorexa [JOK

https://m.edsoo.ru/b648235a

68 CucremMpl TMHEVHBIX YPaBHEHUN bubmorexa [JOK

https://m.edsoo.ru/5ab83864
Pemenne npuknagHeIx 3a1a4 ¢
69 MTOMOILBIO fHCTel\fH J'II/IHegHBIX bubmmorexa [TOK
. https://m.edsoo.ru/a4dd65ee5
ypaBHEHUH
Pemenune npukiiaaHbix 3a1a4 ¢
70 IIOMOIIBIO fHCTeI\fH nnHegme Bubmiorexa HOK
. https://m.edsoo.ru/aa5962e¢l
ypaBHEHUM
Cuctembl U COBOKYITHOCTH LIEJIBIX,

71 palMOHaIbHBIX, UPPALMOHAIBHBIX, bubnuorexa HOK
MOKa3aTeNIbHBIX, JJOTapu(pMUUECKUX https://m.edsoo.ru/48190472
yYpaBHEHUH U HEPABEHCTB
CucTtembl ¥ COBOKYITHOCTH IICJIBIX,

7 palOHAIbHBIX, UPPALUOHAIBHBIX, bubnuorexa HOK
MOKa3aTeIbHbIX, TOTapU(PMUIECKIX https://m.edsoo.ru/2dbd3859
yYpaBHEHUH U HEPABEHCTB

7 Cuctembl U COBOKYITHOCTH LIEJIBIX, bubmmoreka [IOK

palliOHAJIbHBIX, UPppPpAllMOHAJIbHBIX,

https://m.edsoo.ru/7ab8d17e
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MOKa3aTeNbHBIX, JIOTAPUPMUICCKUX
YpPaBHEHUI U HEPABEHCTB

Cucremsl u COBOKYITHOCTH LEJIBIX,
palruOHAJIbHBIX, HPpAllUOHAJIBHBIX,

bu6mmoreka [IOK

74
MOKa3aTeNbHBIX, IOTapU(PMUIECKUX https://m.edsoo.ru/81cccfe9
YPABHEHUN U HEPABEHCTB
Hcnonk3oBanue rpapukoB QyHKIUI bubmmoreka [IOK
75 N
JUISl PELIEHUs] YPABHEHUN U CUCTEM https://m.eds00.ru/039949bf
76 Hcnons3oBanue rpadukoB QyHKITHI bubmuoteka [IOK
JUISl pEILIEHUs] YPABHEHUM U CUCTEM https://m.edsoo.ru/a7d95f79
[IpuMeHeHue ypaBHEHUM, CUCTEM U
HEPABEHCTB K PELICHUIO
77 MaI;eMaTI/IquKEIX 3a/1a4 1 3a7a4 13 bubmorexa [JOK
Ii a https://m.edsoo.ru/ca878deb
pa3nuyYHbIX o0nacTel HayKu U
peaIbHOM )KU3HU
KonrtponpHas pabora no teme
78 "I/IHTEF anu eI;o MIPUMEHEHUS bubmorexa HOK
p pv" ) https://m.edsoo.ru/471c735b
Cucrembl ypaBHEHU
79 HarypanbHble u Lienble yncia B bubmuoreka LIOK
3a71a4ax U3 peaJbHOMN KU3HU https://m.edsoo.ru/3ceel327
HarypanbHble 1 1ienble yncnia B bubnuoreka [IOK
80 .
3aJ1a4ax U3 peasbHON KU3HA https://m.edsoo.ru/a35al31d
’1 HarypanbHble u Leinsle yncia B bubnuorexa HOK
3a7a4ax U3 peaJbHOMN KU3HU https://m.edsoo.ru/ef10c4f9
82 [Ipr3HaKku AENTMMOCTH LIEJIBIX YUCEN bubmorexa HOK
p a H https://m.eds00.1u/51696a67
83 [Ipu3HaKku AETMMOCTH LIEJIBIX YUCEN bubmorexa HOK
p s t https://m.edsoo.ru/fab81c0e
84 [Ipu3HaKku AETMMOCTH LIEJIBIX YUCEN Bubmaorexa IIOK

https://m.edsoo.ru/ef2c6e43
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[ToBTOpenue, 06001IIEHNE,

bu6mmoreka IIOK

85
CHUCTEMaTHh3alus 3HaHUW. YpaBHEHUS https://m.edsoo.ru/0312cf8c
26 [ToBTOpeHue, 06001ICHHE, bubmuoreka LIOK
cUCTeMaTh3alus 3HaHuW. YpaBHEHUS https://m.edsoo.ru/247d2fe7
%7 [ToBTOpenue, 0600IIEHNE, bu6mmoreka IIOK
CHUCTEMaTHU3alus 3HaHUW. YpaBHEHUS https://m.edsoo.ru/e8b87729
28 [ToBTOpeHue, 06001ICHHE, bubmuoteka [IOK
CUCTEMAaTU3alHsl 3HAHUN. YpaBHEHUS https://m.edsoo.ru/1bf2{b98
[ToBTOpeHme, 0600IICHNE, bubmmoreka IIOK
89 .
CHCTEMAaTU3alvsl 3HaHU. YpPaBHEHUS https://m.edsoo.ru/9c44c6ca
90 [ToBTOpEeHue, 06001ICHHE, bubmuotexa LIOK
CUCTEMAaTU3aLHsl 3HAaHUN. YpaBHEHUS https://m.edsoo.ru/337aad59
IToBTOpenune, 00600MIEHNE,
91 CI/ICTCI\f&TI/IB& ns 3111;HHI71 buGnuorexa LIOK
H ' https://m.edso00.ru/a86014¢1
Hepasencraa
IToBTOpEeHnue, 0000IIEHNE,
92 CI/ICTerII)aTI/ISa Hs SI;I;HI/Iﬁ bubmnorexa ITOK
1t ) https://m.edsoo.ru/5¢c45a60a
Hepasenctaa
ITosTOpenue, 0000IIEHNE,
93 CHCTehfaTI/Ba ns 3111;HI/H71 bubnmorexa LOK
H ' https://m.edsoo.ru/19304aba
Hepasencraa
IloBTOpeHnue, 0000IIEHNE,
94 CI/ICTeNII)aTI/ISa 1581 SI;I;HHfI bubmnorexa I1OK
H ' https://m.edsoo.ru/c3d4b282
Hepasenctaa
IToBTopenue, 0000IIEHNE,
95 CI/ICTeleaTI/Ba Hs SI;J;HHﬁ CucreMsl bubmorexa [JOK
N ft ) https://m.edsoo.ru/a20b8a4c
ypaBHEHUI
IToBTOpenue, 0000IIEHNE,
P o N bubmuoreka [IOK
96 cucteMaru3amus 3HaHn. CHCTEeMBbI

ypaBHEHUU

https://m.edsoo.ru/a012476d



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
https://m.edsoo.ru/5c45a60a
https://m.edsoo.ru/19304aba
https://m.edsoo.ru/c3d4b282
https://m.edsoo.ru/a20b8a4c
https://m.edsoo.ru/a012476d

97 [ToBTOpenue, 0600IICHNE, 1 bu6mmoreka IIOK
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IIPOBEPSIEMbBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITPOT' PAMMBI

10 KJIACC

Kox
NPOBEPsIeMOro
pe3yabrara

1

1.1

HpOBepﬂeMbIe NPpEeAMETHBIC PE3YJIbTAThI 0CBOCHUA OCHOBHOI1
06pa30BaTeJle0i7[ nporpamMmasl CpeIHEro 0611161"0 06pa30BaHI/IH

Yucia U BEIUMCIIEHUSA

OnepupoBarh NOHSTHUSAMHU: pPallMOHAIBHOE M JEHCTBUTENIBHOE YHUCIIO,

OOBIKHOBEHHAS U AJCCATHYHAasA I[p06b, IMPOUCHTLI

1.2

1.3

BreinonHaTh apI/I(bMeTI/I‘ICCKI/Ie orcpanuun C panroHaJIbHbBIMU u
IIGIZCTBI/ITGJIBHBIMH qyuCjIaMHu
BremoaHATh HpI/I6JII/DKéHHI>IC BBIYMCIICHUA, HCIIOJIb3YA ImpaBujia

OKpYIUICHUA, ACJIaTh IIPUKUAKY U OLCHKY PE3yiibTaTa BBIYMCIICHHUI

1.4

OnepupoBarb MOHATUSAMH: CTENEHb C LIEJIBIM I1OKa3aTesieM, CTaHAapTHas
dopma 3amucu AEHCTBUTENBHOIO YKCIa, KOPEHb HATYpaJbHOW CTENEHH;
UCTIOJIB30BaTh MOIXOSAITYI0 (OPMY 3allMCH JIEHCTBUTENBHBIX YHCET JIJIS

peHICHUS NMPAKTUYCCKUX 3a1a4 U IIPEACTABIICHUSA JaHHBIX

1.5

OHepI/IpOBaTL MOHATHUAMU: CHHYC, KOCMHYC M TAHI'CHC IIPOU3BOJIbHOI'O
yria; HMCIOJb30BaTh 3alkCb IMPOM3BOJIBHOTO YIJIa 4YEpE3 O6paTHI)Ie

TPUTOHOMETPUUCCKUC (I)YHKI_II/II/I

ypaBHeHI/IH 1 HECPABCHCTBA

2.1

OnepupoBarh MOHATHSAMU: TOXJIECTBO, YpaBHEHUE, HEPABEHCTBO, LIEJIOE,
paloHaIbHOE, HppalioOHAIbHOE ypaBHEHHUE, HEPaBEHCTBO,

TPUTOHOMETPUUCCKOC YPAaBHCHUC

2.2

23

BeimonuaTe mpeoOpa3oBaHMsl TPUTOHOMETPUUYECKUX  BBIPAXKEHUN U

pe€miaTb TPUTOHOMETPHUICCKHUE YPABHCHUA
BEIonHATH Hp606pa30BaHI/I$I HEJIBIX, pAllUOHAJIBHBIX U UPPALUOHAJIbHBIX
BI)Ipa}KeHI/Ifl U pefuarb OCHOBHBIC THUIIBI MEJIBIX, pPaAalMOHAJIBHBIX U

UppalMOHAIbHBIX YPAaBHEHUH U HEPABEHCTB

2.4

HpI/IMeHHTL YPpaBHCHUA W HCPABCHCTBA I PCHICHUA MATCMATHYCCKHUX

3a]a4 ¥ 334 U3 pa3IMYHbIX 00JacTel HayKu U peajJbHOM KU3HU




MogenupoBaTh pealibHble CUTYyallMM Ha SI3bIKE aireOpbl, COCTABIAThH

2.5 BBIPAXEHMSI, YPaBHEHHUS, HEPABEHCTBA 110 YCIOBUIO 33J1auM, UCCIEN0BATh
MOCTPOEHHBIE MOJIENIU C UCIOIb30BAHUEM alapara aareopbl
3 dyHKIMU U rpaduku
OnepupoBarh MOHATHSAMH: (YHKIHS, CIHOCOOBI 3aJaHus (QyHKIUH,
3.1 o0acTh ompenesneHus: ¥ MHOXXECTBO 3Ha4eHUH (yHKUMH, Tpadpux
(GyHKIIMY, B3aUMHO 00paTHbIe GYHKITUU
19 OnepupoBarh MOHATHSAMH: UYETHOCTb M HEYETHOCTh (YHKIHMH, HYIH
' (bYHKIIUY, TPOMEKYTKH 3HAKOITOCTOSTHCTBA
33 Hcnonb3oBarh rpaduku GyHKIMMA U1 pELICHUs] ypaBHEHUH
34 Crpoutrp u uyuTarh rpaduKku JWHEHHOW (QYHKUWHU, KBaJpaTHIHOMN
' (GYHKLIMH, CTENEHHON (PYHKIIMHU C IIEJIBIM I10Ka3aTeleM
Hcnonb3oBare rpaduku (QyHKOHMA UIST MCCIEJOBAaHUS NPOIECCOB U
35 3aBHCHUMOCTEH TpH pElIeHUU 3aJad U3 JPYrux y4eOHBIX MPEeIMETOB U
' peambHOW  JKM3HM, BBIpaXarh (QOpPMYyJaMH 3aBUCUMOCTH  MEXIY
BEJIMYMHAMU
4 Hauana maTtemarudeckoro aHanmsa
il OnepupoBarh TOHATUSAMHU: TOCIEAOBATENBLHOCTD, apu(MeTHueckas u
' reoMeTpruyecKasl Iporpeccun
OnepupoBarh MOHATHSAMH: OECKOHEYHO YObIBarollash TeoMeTphYecKas
4.2 nporpeccus, CcymMma  OECKOHEYHO  yOBbIBalOIIed  TIeoMeTpUUYEeCcKOi
nporpeccuun
4.3 3aaBarh MOCIEN0BATEILHOCTH Pa3IMYHBIMU CIIOCOOAMHU
44 Hcnonp30Bare CBOKCTBA NOCJIEAOBATENIBHOCTEW W MPOTPECCHM A
' pellleHus peabHbIX 3aJa4 MPUKIIaJHOTO XapaKTepa
5 MHoxecTBa U JIOTHKA
5.1 OnepupoBarh NOHITUSIMU: MHOXKECTBO, OTIEpAllUU HaJl MHOKECTBAMU
Hcnonp30BaTh TEOPETHUKO-MHOXKECTBEHHBIN ammapar Uil ONUCaHUs
5.2 pEaIbHBIX IIPOLIECCOB M SIBICHUMN, NpPU PELIEHUM 3a4a4 U3 JPYrux
y4eOHBIX TIPETIMETOB
53 OnepupoBare  NOHATHUSAMHU:  ONpEAEIEHUE, TEOpeMa,  CIEICTBUE,

J0Ka3arciIabCTBO

11 KUIIACC




Kox
NpoBePsIeMOro
pe3yabrara

IIpoBepsiemble MpeMeTHBIE Pe3yabTAThl 0CBOEHHS OCHOBHOI
00pa30BaTeIbHOI MPOrpaMMbI CpeHero 001ero 00pa3zoBaHus

1

Yucaa v BEIUMCIICHUS

1.1

OHepI/IpOBaTB IOHATHUAMU: HATypaJIbHOC, ILECJIOC YHCIIO, HCIIOJIB30BATh
NpU3HAKKU OCIUMOCTH HECJIbIX YHCCII, PaA3JIOKCHUC 4YUCIId Ha HIPOCTBIC

MHOXXUTEIIN OJId PpECIICHUA 3a1a4

1.2

OHepI/IpOBaTB IMOHATHUEM: CTCIICHb C pallMOHAJIBHBIM IIOKa3aTCIEM

1.3

OHepI/IpOBaTB INOHATHUAMM norapn(bM quciia, JACCATHYHBIC u

HaTypaJIbHbIE JTOTapH(PMbI

YI)aBHeHI/IH U HCPAaBCHCTBA

2.1

[IpuMmeHsTh CBOWCTBA CTENEHU Ui MPeoOpa3oBaHUS BBIPAKEHUH,
OTIEpUPOBATh TMOHATHUAMH: I10Ka3aTeIbHOE YPaBHEHHE W HEPABEHCTBO;

peuIaTb OCHOBHBLIC TUIIBI ITOKA3aTCJIbHBIX ypaBHeHI/Iﬁ H HCPABCHCTB

2.2

BoinmonHsATe mpeoOpa3oBaHusl BBIPAKEHUH, COAEpXKAIIUX JOrapudMbl;
OIIepUPOBaTh NOHATUAMU: JIOTAPU(PMUUECKOE YPAaBHEHUE U HEPABEHCTBO;

peuiaTb OCHOBHBIC THUIIbI J'IOFapI/I(I)MI/I‘ICCKI/IX ypaBHeHI/Iﬁ U HCPAaBCHCTB

23

Haxoauts PCUICHUA HpOCTGﬁH.IHX TPUT'OHOMCTPHUUCCKUX HEPABCHCTB

24

OnepupoBarb MOHATUAMHU: CHCTEMAa JIMHEWHBIX YypaBHEHUHM U €€
peuIeHue; NCIOoNb30BaTb CUCTEMY JIMHEWHBIX YPAaBHEHHMM I pELICHUS

MPaKTUYCCKHUX 3aJa4

2.5

Haxogute  pemieHuss nOpocTEMIIMX  CHCTEM M COBOKYIIHOCTEHN

pallnOHAJIbHBIX ypaBHeHI/Iﬁ " HCPABCHCTB

2.6

3.1

MO,Z[eJ'II/IPOBaTL PCaJIbHBIC CUTyallUH Ha A3bIKC anre6pbl, COCTaBJIATH
BBIpAXKXCHUA, YPABHCHHA, HCPABCHCTBA U CUCTCMbI 110 YCJIIOBUIO 3aJa4H,
HCCIICAOBATL IMOCTPOCHHLIC MOACIU C HCIIOJIb30BAHUCM arlliapara

anreopsl

OyHKIMU U TpaduKu

OnepupoBarh MOHATUAMHU: TepHoaWYecKass (YHKUUS, MPOMEXKYTKH
MOHOTOHHOCTH (YHKIIMH, TOUKU SKCTpeMyMma (pyHKIMH, HauOoIblIee U
HauMEeHblIee 3HaYeHHUs (PYHKIUM HA MPOMEXKYTKE; UCIOIb30BATh UX IS

uccieoBaHus QYHKIMH, 3aJaHHOU Tpadrkom

3.2

OnepupoBark MOHATHAMU: IpaUKH NOKA3aTeNbHOMN, JorapupMUIECcKOl 1

TPUTOHOMETpUYECKNX (QYHKUUH; H300pakaTb HX Ha KOOPIMHATHOMN




IUIOCKOCTHU M UCTIOJIBb30BaTh IS PEIICHUsI YPaBHEHUN 1 HEPABEHCTB

N300paxarb Ha KOOPAMHATHOW IIJIOCKOCTH TpaduKH JIMHEHHBIX

33 YPaBHEHUH M MCIOJIb30BaTh MX JJI1 DPELIEHUS CHUCTEMbl JIMHEHHBIX
ypaBHEHUH
Y Hcnonb3oBarh rpaduku (QyHKIUM [UId HCCIENOBaHUSA HPOLECCOB U
' 3aBUCUMOCTEHN U3 APYTruX y4€OHBIX AUCLUILINH
4 Hauana maremarnyeckoro aHajiusa
OnepupoBarh TOHATHSAMH: HENpPEpbIBHAS  (QYHKIHS, MPOU3BOTHAS
4.1 (YHKIIMM;, HCITIONB30BaTh TEOMETPHUCCKUH W (U3UYECKHUNA CMBICI
IIPOU3BOJHOM JUIsl pELICHUS 3a1a4
42 Haxogute  mpou3BOAHBIE  3JIEMEHTAPHBIX  (DYHKUMHA,  BBIYMCIATH
' MIPOU3BOTHBIC CYMMBI, TPOU3BEICHUS, YACTHOTO (DYHKIIUI
Wcnonp3oBaTh  MpPOU3BOAHYIO JJIsi  HMCCI€AOBaHUA  (QYHKIMM Ha
4.3 MOHOTOHHOCTb U 3KCTPEMYMBI, IPUMEHATH PE3YJIBTaThl UCCIECAOBAaHUS K
MOCTPOCHUIO TPAPHUKOB
44 Hcnonp30BaTh NPOU3BOIHYIO Ui HAXOXKICHUS HAWIYYILEro PEIEeHUs B
' IIPUKJIAHBIX, B TOM YHCIIE COLMAIBHO-DKOHOMUYECKHUX, 3a/1a4ax
45 OnepupoBarh MOHATUSAMHU: HEpBOOOpa3Hasi W HHTErpaj; I[OHUMATh
' reOMETPHUYECKUH 1 (PU3NIECKUI CMBICIT UHTETpajia
16 Haxonute mnepBooOpasHble 3JIEMEHTapHBIX (QYHKIHMH, BBIUUCIATH
' uHTerpai no gopmyne Herotona — JleitOnumna
47 Pemare npukiagHble 3a/1a4d, B TOM YUCIIE COLUAIBHO-DKOHOMUYECKOTO U

(I)I/I3I/ILIGCKOFO XapakTepa, CpeACTBAMH MATECMATHYCCKOTO aHAJIN3a




ITPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

Kon
1 Hucna v BBIYUCICHUS
Pammonanbupie  uyucna. OOBIKHOBEHHBIE M JECATHYHBIC JpOOW, TPOIEHTHI,
OeCKOHEUHblE  IepuoguuecKkue  Apobu.  Apudmermyeckue  omepauuud  C
1.1 palMoOHaJbHBIMU YHCIIaMH, IpeoOpa3oBaHUs YMCIOBBIX BbIpakeHUM. lIpuMenenue
Aapo0eil M MPOLIEHTOB Ul pelleHUs] NPUKIAJHBIX 3a7ad M3 Pa3IUYHBbIX OTpaciel
3HaHUH U PEAIBHON KU3HH
JelictBuTenpbHble  yucna.  PanmoHanpHble M MppAlMOHAJbHBIE  YHCIIA.
1.2 Apudmernueckue onepanuu ¢ JeHCTBUTENBbHBIME uuciaamu. [IpubnmkénHble
BBIYMCIICHMS, IPABWIIA OKPYIIICHHUs], IPUKHJIKA U OLIEHKA pe3yJIbTaTa BEIYUCICHUN
Crenenp c¢ uenbiM nokazarenem. CranaapTHass ¢opma 3allucu JAEHCTBUTEIBLHOTO
1.3 yucna. Vcnonb3oBanue moaxonsmied (Gopmbl 3amucu AEHCTBUTEIbHBIX YHMCEN JUIS
peuIeHus NPaKTUYECKUX 3a/1a4 U NPEJCTaBICHUS JAaHHBIX
14 ApudmeTnueckuii KOpeHb HaTypalbHOU creneHu. JlelcTBus ¢ apupmeTnyecKuMu
' KOPHSMU HAaTypaJIbHON CTENEHU
L3 CuHyCc, KOCMHYC W TaHT€HC YHCIOBOIO aprymMeHTra. ApKCHUHYC, apKKOCHHYC,
' ApPKTaHI'€HC YHCIIOBOIO apryMEHTa
2 YpaBHEHHUs U HEPABEHCTBA
2.1 ToxecTBa U TOXKECTBEHHBIE IPE0OPa30BaHMS
5 ITpeoOpa3oBanue TPUTOHOMETPUUECKUX BBIPaKCHUI. OcHOBHBIE
' TPUTOHOMETpHUUYECKHE (POPMYJIBI
23 VYpaBHeHHE, KOpeHb ypaBHeHHs. HepaBeHCTBO, pemeHue HepaBeHCTBA. Meron
' HMHTEpBaJIOB
2.4 Pemenue nenbix u JpoOHO-palliOHAIBHBIX YPaBHEHUN 1 HEPABEHCTB
2.5 Pemenne nppanvoHaNbHBIX YPABHEHUI U HEPABEHCTB
2.6 Pemenne TpuroHoMeTpUYECKUX YpaBHEHUI
57 [IpuMeHeHne ypaBHEHUI U HEPABEHCTB K PELICHUIO MareéMaTHYeCKUX 3a/1a4 U 3a1a4d

U3 pa3JIMYHbIX obOnacreit HayKH U peaJ'IBHOI\/'I KHU3HHU




3 OyHKIUU U Tpaduku
11 OyHK1UA, crnocoObl 3amanus ¢GyHkiuu. Ipaduk dyakuun. BzammHO 0OparHbBIE
. GbyHKITII
32 OO6nacte ompeneneHuss M MHOXKECTBO 3HadeHWd ¢yHkumu. Hymu QyHKIum.
' [IpomexxyTku 3HAKONOCTOSHCTBA. YETHBIE U HEUETHBIE (QYHKIUU
13 CrenenHas pyHKIHS ¢ HATypaJbHBIM U LENbIM Toka3areneM. EE cBoiicTBa u rpaduk.
' CpoiicTBa 1 rpaduk KOpHS 71-0OU CTETICHH
34 TpuronomeTpudeckass OKpYXHOCTb, ONPENEICHUE TPUTOHOMETPUUYECKUX (DYHKITHIA
' YUCJIOBOI'O apryMEeHTa
4 Hauvana Mmaremarrdeckoro aHaausa
41 [locnenoBarenbHOCTH, C€HOCOOBI 33JaHUS MOCIEA0BAaTEIbHOCTEH. MOHOTOHHBIE
' [OCJIE10BATEIbHOCTH
ApudmeTrnueckas U TreoMeTpuueckas mporpeccuu. beckoHeuHo —yObIBaromias
42 reomerpuueckas mporpeccus. Cymma OECKOHEUHO YOBIBAIOIICH T€OMETPUYECKOM
' nporpeccun. dopmyna cHOXKHBIX OpPOUEHTOB. Mcronb30BaHUME MNPOrpecCHM ISt
pellIeHns peallbHbIX 33]1a4 IPUKIIaJHOTO XapaKTepa
5 MHoOxecTBa U JIOTHKA
MHoxecTBO, omepanuu Haja MHoxecTBaMu. [luarpammbl Oitiepa — Benna.
5.1 [IpuMeHeHnEe TEOPETHUKO-MHOXKECTBEHHOIO ammnapara il ONHUCAHMS PEaIbHbIX
MIPOLIECCOB U SIBIIEHUH, MPU PELICHUH 33/1a4 U3 IPYTUX YUEOHBIX MIPEIMETOB
5.2 Omnpenenenne, Teopema, CIEICTBUE, JOKA3aTEIbCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUSA
1 Yucna v BIYUCICHUS
1.1 HarypaneHbie u nesnslie yncia. [Ipu3Haky AeIMMOCTH HEIbIX YUCEN
1.2 CreneHb ¢ pallMOHAIBHBIM TTOKa3aresneM. CBOMCTBA CTENEHU
1.3 Jlorapugwm uncna. JlecaTuynbie U HaTypanbHbIE JIOTapU(PMBI
2 YpaBHEHHS U HEPABEHCTBA
2.1 [IpeoOpazoBanue BhIpaKEHUH, COAEPKALIUX JTOTaprPpMbI
25 [IpeoOpazoBanue BoIpaXKEHUH, COJIEPKAIIUX CTETIEHU C PAllMOHAIBHBIM
' noKa3aresieM
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[TprMepsl TPUTOHOMETPUYECKUX HEPABEHCTB

2.4 ITokazarenbHblC YpaBHEHUSI U HEPABEHCTBA
2.5 JlorapudmMuueckne ypaBHEHHS 1 HEPaBEHCTBA
26 Cucrtembl JMHEHWHBIX YypaBHEHUW. PemeHue npuKIagHBIX 3a4ad € IOMOLIBIO
' CHUCTEMBI JINHEWHBIX YPAaBHEHUI
2.7 CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUM U HEPABEHCTB
)3 IIpuMeHeHne ypaBHEHNH, CUCTEM M HEPABEHCTB K PELICHUIO MAaTEMaTHYECKUX 3aa4
' ¥ 33/1a4 U3 Pa3IMYHBIX 00JacTeil HayKu U peabHON KU3HH
3 OyHKIUYT U TpapUKU
Oynkuus. [lepuonnueckue ¢yHkuu. IIpOMEXYTKH MOHOTOHHOCTH (DYHKIIHH.
3.1 Maxkcumymbl ¥ MHHUMYMBI (GyHKkuuu. Haumbomnbiiee M HauMeHbllee 3HaYCHUE
(YHKLIMM Ha IPOMEKYTKE
3.2 Tpuronomerpuyeckue GyHKINU, HX CBOHCTBA U rpaduKu
33 [TokazarenbHas u JorapupmMuueckast GyHKIUH, UX CBOWCTBA U TpapUKu
34 HcnonpzoBanue rpagukoB (HyHKIIHI 1S pellieHus] ypaBHEHUN U JIMHEHHBIX CHCTEM
Hcnonb3oBanue rpadukoB  (QyHKOMM  JUIsL  MCCIENOBAaHUS  MPOLIECCOB U
3.5 3aBUCHUMOCTEH, KOTOpbI€ BO3HUKAIOT IPU PELIEHUU 33a7ad W3 JPYIHX Y4eOHbIX
IIPEIMETOB U PEAJIbHOM KU3HU
4 Hauana Matemarn4eckoro aHaausa
4.1 HenpepsbiBable QyHKIMH. MeTo HHTEPBAJIOB JJIs pEIlIEHUs] HEPABEHCTB
4.2 [TpousBoanas ¢pyHkuuu. ['eomerpudeckuii u GU3NUECKUN CMBICI TPOU3BOJHOM
43 [TpousBoaHble 31eMeHTapHBIX GYyHKUUH. DOpMynbl HaXOXKAEHUS HPOU3BOAHOM
' CYMMBI, TPOU3BEIEHUS U YaCTHOTO (DYHKIUI
[IpuMeHeHHe TNPOU3BOAHOW K HCCIEAOBAaHUIO (YHKIMA Ha MOHOTOHHOCTb H
4.4 sKcTpeMyMbl. HaxokjieHre HanOoJbIIero U HauMEHbBIIEro 3HAYeHUs (QYHKIMU Ha
OTpe3Ke
[TpuMeHeHre NPON3BOIHON Ul HAXOXKACHUS HAWIyYLIEro PEIEHUS B IPUKIIAJIHbBIX
4.5 3ajayax, JUIsl OMNpeAesieHHs CKOPOCTH Ipollecca, 3aJaHHOro (GopMylnod wWin
rpadukomMm
4.6 [TepBooOpaznas. Tabauia nepBooOpa3HbIX
47 WuTerpan, ero reomerpuyeckuii u pusnueckuit cMpici. Beruucnenue uHTErpana mno

dbopmyne Herotona — JleitOnuita




IMPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUA K
PE3YJIBTATAM OCBOEHMSI OCHOBHOI OBPA3OBATEJIbHOM
ITPOT'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kox
NPoBepPsIEMOro
TpeOOBaHMS

IIpoBepsiemble TpeOGOBaHNS K MPEIMETHBIM Pe3yibTaTaM OCBOEHHUS
OCHOBHOIi 00pa30BaTe/IbHOIi MPOrpaMMbl CpeIHEro 0o1ero
oOpa3zoBaHus

Brnanenne meromamu 0Ka3arelbCTB, AITOPHUTMAMH pPELICHHS 3ajad;
yMeHHE (GOpPMYIUPOBAaTH W OINEPUPOBATH IMOHATHSIMHU: ONpE/ICICHHE,
aKkcHOMa, TeOpeMa, CIEICTBHE, CBOMCTBO, IPHU3HAK, OKA3aTelbCTBO,
paBHOCHJIbHBIE (POPMYIUPOBKH; IPUMEHSTh UX; yMEHHE (HOPMYIHPOBATH
0o0paTHOE W TPOTUBOIIOIOXKHOE YTBEP)KICHHE, NMPUBOAUTH NMPHUMEPHI U
KOHTPIPUMEPHI, HCIOJIb30BaTh METOJ MaTeMaTHYeCKOW WHAYKIIHU;
MPOBOAMTH  JIOKA3aTeNbHBIE PACCY)KICHHS TP pPEIICHWH  3ajad,
OLICHMBATh  JIOTHYECKYIO  IPaBHJIBHOCTH  PACCYXICHHW;  yMEHHUE
OIIEpPUPOBATHh IMOHATUSMH: MHOXECTBO, MOJMHOKECTBO, ONEPAIUN Ha
MHO)KECTBaMH; yYMEHHE HCIIOJIB30BaTh TEOPETUKO-MHOMKECTBEHHBIN
armapar JJsl ONMCaHHs PEaIbHBIX MPOIIECCOB U SABJICHUNA U MIPH PEIICHUH
3a1a4, B TOM 4YHCIE M3 JPYrHX YYeOHBIX TIPEIMETOB; YyMEHHUE
OTIEpHPOBATh MOHATHAMU: Tpad, CBSI3HBIN Tpad, nepeBo, UK, rpad Ha
IUIOCKOCTH; YMEHME 3aJaBaTb M OINHUCHIBaTh TIpadbl PasInYHBIMU

criocobamu; UCII0JIb30BaTh Tpadbl MPH PEIICHUH 3a7a4

YMeHue onepupoBarh MOHATUSAMU: HATypaJbHOE YHCIO, LIEJI0E YHCIIO,
CTENEHb C LENbIM I0Ka3aTeaeM, KOpeHb HaTypajJbHOU CTENEHH, CTENEHb C
palMOHAJIBLHBIM TI0KA3aTEJIEM, CTENEHb C JEHCTBUTEIBHBIM [TOKA3aTelIEM,
jJorapu@m uuciaa, CUHYC, KOCHHYC M TaHTEHC IPOU3BOJIBHOIO YHCIA,
OCTAaToOK IO MOZYIIO, PAlMOHAIBHOE YHCIO, UPPALHMOHAIBHOE YHCIIO,
MHOKECTBA HaTYpaJIbHbIX, LEJbIX, palMOHAIbHbBIX, JAEHCTBUTEIbHBIX
4lCell; yYMEHHE HCIOIb30BaTh IPU3HAKU JEIMMOCTH, HAWMEHBIINN
o0l genuTenbh U HaUMEHbIlee obllee KpaTHoe, anroputMm EBkinnaa
IIpM pELIEHUH 3a/a4; 3HAKOMCTBO C PAa3JIMYHBIMU MO3ULMOHHBIMU
CUCTEeMaMU CYMCIICHUS; YMEHHE BBINOJHATh BBIUMCICHHE 3HAYCHUH U
npeoOpa3oBaHUsl  BBIP@KEHUH CO CTEMEHAMH U Jorapudmamu,
npeoOpa3oBaHus  JApOOHO-pALIMOHAIBHBIX  BBIPAXKEHHUH;  yMEHHUE

OICpHUpOBATH IOHATHUAMMUN oCICA0BATCIbHOCTD, apI/I(I)MeTI/IquKaH




mporpeccus, TeoMeTpuueckas mporpeccusi, OECKOHEYHO YyObIBaroIlas
reoMeTpuyecKas Nporpeccusi; yMeHue 3aaBaTh MOCIIE0BAaTeIbHOCTH, B
TOM YHCJI€ C MOMOIIbIO PEKYPPEHTHBIX (HOpMYJ; YyMEHHUE OIEepUPOBAThH
MOHSATUSAMM: KOMIUIEKCHOE YHUCIO, CONMPSKEHHBIE KOMILJIEKCHBIE YHMCIIa,
MOy Ib U apTyMEHT KOMILJIEKCHOTO 4Hciia, opMa 3arnucu KOMIUIEKCHBIX
gucen (reoMeTpuueckas, TPUTOHOMETpPUYECKass M anredpaundeckasi),
YMETh MPOU3BOIUTH apUPMETHUECKHE JIEUCTBUS C KOMIUIEKCHBIMU
YUCJIaMH; TPUBOAUTH MPUMEPHl HCHOIB30BAHUS KOMIUIEKCHBIX YHCEI;
ONEPUPOBATh MOHATUAMU: MaTpula 2x2 U 3X3, onpeAeIUTEeb MaTPUIIbI,

FeOMeTpI/I‘-IeCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMmenue OIICPHUPOBATL TMOHATHUAMU: PAlMOHAJIBHBIC, HPPAalUOHAJILHBIC,
II0Ka3aTCJIbHBIC, CTCIICHHBIC, J'IOFapI/I(l)MI/I‘IeCKI/Ie, TPUT'OHOMCTPHUUYCCKUC
YpaBHCHHA HW HCPABCHCTBA, HUX CHUCTEMbI, YMCHHUC OIICPHUPOBATH
IIOHATHUAMU: TOXACCTBO, TOXIACCTBCHHOC npeo6paaoBaHI/Ie, YpaBHCHHC,
HCpPaBCHCTBO, CHUCTEMA ypaBHeHI/H\/JI N HCPABCHCTB, PaBHOCUJIIBHOCTbH
ypaBHeHHﬁ, HCPAaBCHCTB U CUCTEM; YMCHUC DPCIIATb YpPABHCHUAI,
HCpaBCHCTBA W CHUCTEMbI C IIOMOINBIO Pa3JINYHBIX HpI/IéMOB; peuarb
YpaBHCHH, HCPABCHCTBA U CHUCTEMbI C IIApaMCTpPOM; IIPUMCHATH
YpaBHCHH, HCPABCHCTBA, UX CHUCTCMbI IJId PCIICHHUA MAaTCMATUYCCKUX

3aa4 1 3a/1a4 U3 pas3JInuIHbIX obOnacrei HAyKH U peaanoﬁ KHU3HHU

YMeHue omnepupoBaTh MOHATUSAMHU: (YHKIMS, 4YETHOCTh (YHKLUH,
MEePUOANYHOCTh (DYHKIUH, OTPAHMYEHHOCTh (DYHKIUU, MOHOTOHHOCTH
GyHKLIMH, SKCTpeMyM (YHKLMHU, HauOoJbIllee U HauMEHbIIee 3HAYCHUS
(YHKIIMM Ha MPOMEXKYTKe, HenpepblBHAs (YHKIIMS, aCUMITOTHI Tpaduka
¢GyHKLMY, TIepBasi U BTOpas MPOU3BOIHAs (YHKIIUH, T€OMETPUUECKUNA U
(¢u3nueckuii CMbICT TPOU3BOJHOW, IMEepBOOOpa3Has, ONPEACIEHHBIH
UHTErpaj; yMEHHE HaxXOOUTh acCHUMOTOTHl rpaduka (YHKUUHU; yMEHHE
BBIUUCIATh IMPOU3BOJHBIE CYMMBI, IPOMU3BEACHUS, YACTHOTO M
KOMIO3MLIMU (DYHKIMHA, HaXOOUTh ypaBHEHUE KacaTelbHOW K rpaduky
(GYHKIMYM; YMEHHE HaXOJUTh IMPOU3BOJHBIE 3JIEMEHTAPHBIX (QYHKIUM;
YMEHHE HCHOJb30BaTh MPOU3BOIAHYIO JUISI HCCIeAOBaHUA (YHKUUH,
HaxXOJIUTh HaWOOJbIIME M HAaUMEHbIINE 3HaueHUs (QYHKUUN; CTPOUTH
rpadMKd MHOTOWICHOB C HCIOJB30BAHUEM allllapara MaTeMaTHYeCKOIo
aHaJln3a; NPUMEHATH MPOU3BOAHYIO [UISI HAXOXKICHMSI HAWITy4IIero
pelleHNs B INPUKIAJHBIX, B TOM YHUCIIE COLMAIBHO-DKOHOMHYECKUX U

(bu3mYecKuX 3a7a4ax; HAXOAUTh TUIOMIAN U 00bEMBI GUTYP C TTOMOIIBIO




HUHTCrpajia; NpUuBOAUTH HNPHUMEPBI MATEMATHYCCKOTO MOACIIMPOBAHUA C

noMoIbio T depeHnanbHbIX YpaBHEHU I

YMeHue omnepupoBarb MOHATUSAMH: rpaduk GyHKIUH, oOparHas
GyHKIMSA, KOMIO3WIMS (QYHKIWH, JUHEWHas (QYHKIMSA, KBaapaTHYHAas
byHKIMS, paiuoHagbHas byHKIHS, CTEIEHHas byHKIMS,
TPUTOHOMETpUYECKHne  (QYHKIMH, OOpaTHbIE TPUTOHOMETPUYECKHE
GyHKUIMU, TOKa3arenbHass W Jorapugmuueckas (QyHKIMH; yMEHHE
CTPOUTHh TpadUKH HM3YYCHHBIX (YHKIHH, BBIIOIHATH MPEoOpa3oBaHUS
rpaduKoB (PYHKIIHHA, UCIIOIB30BATh TPAdUKHU I U3YUYEHHUS MPOLECCOB U
3aBUCHMOCTEH, TPU PELICHUH 3a7ad U3 APYrHX y4eOHBIX HPEIMETOB U
3aa4 U3 peasbHON KU3HM; BbIpAXaTh (POpMynaMu 3aBUCHMOCTH MEXKIY
BEJINYMHAMU; MCIIOJIb30BaTh CBOMCTBA U Tpaduku GYHKIUHA IS peIIeHHs
ypaBHEHMI, HEPaBEHCTB M 3aJad C NapamMeTpamu; H300paxarb Ha
KOOP/IMHATHOM TIOCKOCTH MHOXKECTBA PEIICHUH ypaBHEHH, HEPaBEHCTB

1 UX CUCTEM

YMeHue pemarb TEKCTOBBIE 3a/1a4d pPa3HbIX THUIIOB (B TOM YHUCIE Ha
IPOLEHTHI, JOJIM U YacTH, Ha JIBUXKEHUE, paboTy, CTOMMOCTb TOBapOB U
yCIIYT, HAaJIOTH, 33aJ]a4 U3 00JaCTH YIPABJICHUS JIMYHBIMA U CEMEHHBIMU
(uHaHCaMu); COCTaBIATh BBIPAXKECHUS, YPABHEHHUS, HEPABEHCTBA U HX
CHUCTEMBI IIO YCJIOBHMIO 3aJa4d, MCCIEAOBaTh IIOJYyYCHHOE PEIICHHE H
OLIEHUBATh INPABAONOAOOHOCTh pPE3YyNbTATOB; YMEHHE MOJAEIMPOBAThH
peanpHbIE CUTYallMM Ha SI3bIKE MAaTE€MaTUKH;, COCTAaBJIATH BBIPAXKECHUS,
YpaBHEHUs, HEPAaBEHCTBA M HX CHCTEMbl II0 YCIOBUIO 3aJayd,
HCCIIE0BATh IIOCTPOEHHBIE MOJEIN C HCIOIb30BAHMEM armrmapara

anreOpbl, HHTEPIPETUPOBATH MOITYUYEHHBIN pe3ybTar

YMeHue onepupoBaTh MOHATUAMU: CpeHEE apUPMETHUECKOe, MeIuaHa,
HauOoJbIIee U HAaMMEHbIIee 3HAYEeHUs, pa3Max, IUCIepCHsi, CTaHIapTHOE
OTKJIOHEHHME YMCJIOBOTO Habopa; YMEHHUE W3BIIEKAaTh, HHTEPIPETUPOBATDH
nH(OpMaLUIO, IPEACTABIEHHYIO B TaOIHUIIAaX, Ha AUarpaMMax, rpadukax,
OTPaXKaIOIIYI0 CBOIMCTBA PEaJIbHBIX MPOLIECCOB U SBJICHUHN; MIPEICTABISTh
UHPOpPMALIMIO C TMOMOIIBI0 TaONMMIl M JUarpaMM; HCCIEI0BaTh
CTaTUCTUYECKUE JIaHHBbIe, B TOM 4YHCII€ C NMPUMEHEHHEM TIpapuuecKux
METOOB ¥  DJJEKTPOHHBIX  CpPEACTB; TIpadUUYecKH  HCCIEI0BaTh
COBMECTHbIE HAOJIONEHUS C TMOMOIIbIO JHarpaMM pPAacCeUBaHUA W

JINHEMHOMN perpeccuu




YMeHue onepupoBarh MOHATHSIMH: CIYYalHBIA OMNBIT M ClydailHOe
COOBITHE, BEPOSTHOCTh CIYYalHHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOSTHOCTh C HCIIOJIb30BaHHEM TIpa)UYeCKHX METOIOB; NPUMEHSTH
(bopMyNBl CIIOKEHUST M YMHOXXEHUS BEPOSTHOCTEH, (HOpMyNy MOIHOM
BeposiTHOCTH, (popmyny beprymnu, komOuHaTOpHbIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOSITHOCTH pEaJbHBIX COOBITUN; YMEHHE OIEPHPOBATH
MOHATUSIMHU:  CIyYaiiHas BEJIMYWHA, paCIpe/CiICHUE BEPOSTHOCTEH,
MaTeMaTU4eCKOe OXKHJAHUE, IUCIEPCUS U CTAHJAPTHOE OTKIIOHCHHE
CIlyyallHOH  BeJIMYUHBI, QYHKIUU paclpelesieHus W IUIOTHOCTH
PaBHOMEpHOTO, IOKAa3aTeJIbHOTO ¥ HOPMAJIBHOTO  paclpeneeHui;
YMEHHUE WCIIOJIb30BaTh CBOMCTBAa M3YYEHHBIX pPACHpPEACICHUN  JUIsI
pelIeHus 3a/1a4; 3HAKOMCTBO C TOHSATHUSMHU: 3aKOH OOJBIIMX YHCET,
METO/IbI BBIOOPOYHBIX HCCIICAOBAHUI, YMEHHUE NPUBOIUTH IPHUMEPHI
MPOSIBIICHHS 3aKOHA OOJBIINX YUCET B MPUPOAHBIX W OOIICCTBEHHBIX
SIBJICHHSIX; YMCHUE ONEPUPOBATh MOHSATHSIMH: COYETaHUE, TICPECTAHOBKA,
YHUCII0O COYETAHWH, YHCIO MEepPecTaHOBOK; OwHOM HpIOTOHA; yMmeHHe
MPUMEHSTh KOMOWHATOPHBIC (DAKThI M PACCY>KICHHUS JUISl PEIICHUS 3a]1ay4;
OIICHUBATh BEPOSTHOCTH peaNTbHBIX COOBITHI; COCTaBIISATh

BCPOATHOCTHYIO MOJCIIb U UHTCPIPECTUPOBATDH HOHy‘IeHHLIﬁ pe3yiabTar

YMeHue omnepupoBaTb HOHATUSAMM: TOYKa, IpsAMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jy4Y, BeIMYMHA yIiIa, IUIOCKMH yrod,
JBYTPaHHBIM Yrojl, TPEXTPaHHBIM Yroj, CKpPELIMBAIOLINECS MpsMBIE,
MapajjIeIbHOCTh U NEPIEHAUKYISPHOCTh NPAMBIX M IUIOCKOCTEH, yroi
MEXIY NPAMBIMHU, YroJI MEXAY NPSIMOW M IIJIOCKOCTBIO, YIOJ MEXIY
IJIOCKOCTSIMH, PAacCTOSHHUE OT TOYKH IO IUIOCKOCTH, PACCTOSIHHE MEXITY
MPSIMBIMHU, PACCTOSTHUE MEXAY IUIOCKOCTSMHU; YMEHHUE UCIIOJIb30BaTh MIPU
pelIeHNN 3a/lad M3Yy4eHHbIE (aKkThl U TEOPEMbI IUIAHUMETPHUH; YMEHHUE
OLIEHUBAaTh  pa3Mepbl OOBEKTOB OKPYKAIOLIETO MHpa; CTPOMUTH
MaTeMaTU4YEeCKUE MOJAEIU C IOMOIIbI0 T'€OMETPUYECKUX TMOHATHH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MMPAKTHYCCKUC 3aJa4n

10

YMeHue omepupoBaTh MOHITHSIMH: TUIOMIAAL (QUTYPBI, 00BEM (QUTYpHI,
MHOI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OI'paHHUK, CCUCHUC MHOI'OrpaHHHKA,
KyO, mapaienenumnen, Npu3Ma, NUpaMuna, (Gurypa u MOBEPXHOCTH
BpaleHus1, IMWINHAP, KOHYC, map, cdepa, miomanas cepsl, IUIONaab
MOBEPXHOCTH MHUPAMUMABI, TPU3MBI, KOHyca, HHUIUHApPA, O00BEM Kyoa,

MIpsAMOYTOJIBHOTO MapauICICuIcaa, MUupaMHubl, IIPU3MbI, OUIIHWHIPA,




KOHYCa, Iapa, pa3BEPTKa MOBEPXHOCTH, CEUYECHMsI KOHYCa WU IIWIIMHJPA,
NapajylesibHble OCH WM OCHOBAaHUIO, CEUEHHUE Iapa, IUIOCKOCTb,
Kacaromasicss cepbl, IWIMHApA, KOHYCA; yYMEHUE CTPOUTH CEUYCHHE
MHOTOTpaHHMKA, W300pakaTb MHOTOTPAHHUKHU, (DUTYPHI U MOBEPXHOCTH
BpaLIEHUs, UX CEYEHUS, B TOM YHUCIIE C TIOMOUIBIO 3JIEKTPOHHBIX CPE/ICTB;
yMEHHUE MPUMEHSATh CBOMCTBA T€OMETPUUYECKUX (DUTYp, CAMOCTOSATEIBHO
(dbopMynHpoBaTh OMpeeIeHHs] U3y4aeMbIX (DUTYp, BBIIBUTaTh TUIIOTE3bI
O CBOMCTBax W NMpH3HAKaX reOMETPHUECKUX (UTYp, 0OOCHOBBIBATH WIIH
OlpoBeprarb MUX; YMEHHE MPOBOIUTH Kiaccuukamuio Quryp mo
pa3IMYHBIM [PU3HAKAM, BBINOJHATH HEOOXOIMMBIE JOIMOJHUTEIbHbBIE

IIOCTPOCHUA
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12

13

YMeHue omnepupoBaTh MOHATHSAMHU: JBHUKEHHE B IPOCTPAHCTBE,
MapaIeNIbHBIN MTePeHOC, CHMMETPHS Ha TUIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue NOAOOMS, MOAOOHBIE (UIYpPHI; YMEHHE
pacro3HaBarh paBHBIC W MOMOOHBIC (UTYPHI, B TOM YHCIE B MPHPOIE,
HCKYCCTBE, APXUTEKTYPE; HCIOJIb30BaTh T'COMETPUYCCKHE OTHOIICHUS
MpU PENICHUH 3334, HAXOAWTh TCOMETPHUYCCKHE BEIWYHMHBI (JIJTMHA,
yroji, IUiomans, 00bEM) MPH PEUICHHH 3a/ad M3 JPYrHX Y4eOHBIX
MPEIMETOB U U3 PEaTbHOW KU3HU; YMEHUE BBIUYUCIISITH TCOMETPHUCCKHE
BEJIMYMHBI (JJIMHA, YrOJI, IUIOM@Aab, O0BEM, IUIOIMIA[bh IMOBEPXHOCTH),
WCIIONIBb3YS W3YYeHHBIC (DOPMYJIBI W METOABI, B TOM YHCIE: IUIOIIATh
MOBEPXHOCTHU MHUPAMHUIBI, IPU3MBI, KOHYCA, HUIHHIPA, TUIOMAaL chephl;
00BEM KyOa, MPSMOYTOJBHOTO Tapasuleenumnena, MUPaMHIbl, TPU3MBI,
HWIMHIpPA, KOHYyca, Iapa; YMEHHE HaxXOIWTh OTHOIIEHHE OO0bEMOB

MOJ00HBIX HUTyp

YMeHue oneprpoBaTh MOHATHIMHU: NPSMOYTOJbHAs CHCTEMa KOOP/MHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPIUHATHI BEKTOPa, CyMMa BEKTOPOB,
MPOU3BEICHNE BEKTOpAa Ha 4YHCIO, pa3IoKeHHe BEKTopa MO 0asucy,
CKaJISIpHOE TPOM3BEACHUE, BEKTOPHOE NPOM3BEIACHUE, YIoJl MEXKIY
BEKTOpPaMHM; YMEHHE HCIIOb30BaTh BEKTOPHBIM W KOOPAWHATHBIA METOI
JUIL  peIlleHUs] TEOMETPUYCCKUX 3aJad M 3aJad JPYyruxX Y4eOHBIX
peIMETOB

YMeHHe BBIOMpATh MOAXOASIIMA METON IS PEIICHUS  3a]lauu;
MOHMMaHWe 3HAYUMOCTH MATEMaTWKH B W3YYEHHH MPHUPOJHBIX U
OOIIECTBEHHBIX  MPOILECCOB W  SBJICHWW; YMEHHE paCIO3HaBaTh

IMPOABJIICHUEC 3aKOHOB MAaTCMAaTWKM B HCKYCCTBC, YMCHHUC IIPUBOIWTH




OpUMEPEI  MATEMAaTUUYCCKUX

MaTeMaTU4eCKOU HAyKU

OTKPBITUH  POCCUMCKOM W  MHPOBOM




INEPEYEHDB 2JIEMEHTOB COAEP/KAHUSA, ITPOBEPAEMbIX HA EID
HO MATEMATHUKE

Kox

1.1

HpOBepﬂeMbIﬁ 3JIEMCEHT CoAECpPKaHUA

Yucna v BBIYUCICHUS
HarypaneHnble u nenslie yncia. [Ipu3Haku AeIMMOCTH LEIIbIX YUCEN

Panmonaneubie  ywucima. OOBIKHOBEHHBIE UM JCCATHYHBIC JAPOOHM, IPOIICHTHI,

b2 OECKOHEUHbIE IEPUOANYECKHUE TPOOH
13 ApudMeTHIeCKHil KOpeHb HaTypajdbHOU cTeneHH. JIeHcTBUS ¢ apu(pMETHUCCKIMHU
' KOpHSIMHU HaTypaJbHOU CTEIICHU
L4 Crenens ¢ nensiM nokasareneM. CTeneHb ¢ pallMOHaJIBHBIM NOKa3areneM. CBolicTBa
' CTENEHU
15 CuHyC, KOCMHYC M TaHIE€HC YHCJIOBOIO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
' apKTaHI€HC YMCJIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTnynble U HaTypajabHbIE JIOTapU(MBI
JleiictBuTenbHbIC uuCTa. ApUPMETHYECKUE OIepaluu ¢ JIeHCTBUTSIBHBIMU
1.7 yuciaamu. [IpuOnuk€HHble BEIUMCIICHUS, IPaBUIa OKPYIICHUS, IPUKU/IKA U OLICHKA
pe3yabpTara BHIYMCICHUN
1.8 [Ipeobpa3zoBanue BeIpaxeHUH
1.9 KomnuekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Hensle n 1poOHO-paliiOHaIbHbIE YPaBHEHUS
2.2 HppanmonanbHble ypaBHEHUS
23 TpuroHomeTpu4ecKkrue ypaBHEHUS
24 [Toka3arenbHble U JOorapupMUIECKUE YpaBHEHUS
2.5 Llenbie 1 1pOOHO-paAIIIOHANBHBIE HEPAaBEHCTBA
2.6 HppanuonaibHble HEPaBEHCTBA
2.7 [ToxazarenbHble U TorapuMuyecKre HepaBEeHCTBA
2.8 TpuroHomeTpu4ecKre HepaBEHCTBA
2.9 CucTtemsbl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB
2.10 YpaBHEHHUsI, HEPABEHCTBA M CUCTEMBI C TapaMEeTPAMH
2.11 Marpuiia cucTeMbl JIMHEHHBIX ypaBHeHUH. OnpenenuTens MaTpHUIlbl




3 DOyHKINUK U TpaPUKH
11 OyHkus, crnocodsl 3amanus (Qyakouu. [paduk Gyaknuu. BzammHO 00paTHBIC
' ¢bynkun. Yétasie u Heu€THble QyHkuuu. [lepuognyeckue GpyHkumun
OO6nacte ompeneneHUss W MHOXKECTBO 3HaueHWH ¢yHkuuu. Hynn ¢ysHknum.
19 [TpomexyTkn  3HakomocTtosHcTBa. IIpoMeXyTkM  MOHOTOHHOCTH  (DYyHKLHUH.
' MaxkcumMymbl U MHHUMYMBI ¢GyHKuuu. Hambonpinee M HauMeHblIee 3HaYCHUE
(GYHKIIMY Ha IPOMEXKYTKE
13 CrenenHas (QyHKUMS C HaTypajJbHbIM M IeJbIM IoKa3areneM. EE cBoiictBa u
' rpa¢uk. CBoiicTBa U rpaMK KOPHS 1-0i CTETIEHU
34 Tpuronomerpuyeckue GpyHKINU, UX CBOHCTBA U rpaduKu
3.5 [Toka3arenbHas 1 gorapupmuueckas QyHKIUH, UX CBOUCTBA U TpapUKu
16 Touku paspesiBa. AcumMnToThl rpadukoB QyHkuuid. CBoiicTBa  (QYHKUHH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33JJaHUS TTOCIIEIOBATEILHOCTEH
3.8 Apudmerndeckas 1 reomeTpuueckas nporpeccun. @opmyra CI0XKHBIX MTPOIEHTOB
4 Hauana maremarndeckoro anaimsa
4.1 [TpousBoanas ¢pynkuuu. [IponsBonHble 3eMEeHTapHbBIX (QYHKLINH
[TpuMeHeHHe NPOU3BOAHOM K HCCIEIOBaHUIO (YHKIMI Ha MOHOTOHHOCTb U
4.2 sKCTpeMyMbl. Haxoxnenne HaumOOoNbIIero W HaUMEHBIIETO 3HaueHHs (PyHKIMH Ha
OTpe3Ke
4.3 [TepoobOpaznas. MuTerpain
5 MHOXeCTBa U JIOTHKA
5.1 MHoecTBO, onepanuu HaJx MHOKecTBaMu. [luarpammel Oitniepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHCTHKA
6.1 OnucarenbHas CTaTUCTHKA
6.2 BepostHocTh
6.3 Komb6unaropuka
7 I'eomerpust
7.1 Durypsl Ha IIIOCKOCTH
7.2 [IpsiMble 1 TUIOCKOCTH B MMPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena u MOBEPXHOCTH BpallleHUs




7.5

Koopnunarsl 1 BEKTOPBI




YYEBHO-METOJNYECKOE OBECIEYEHUE OBPA3OBATEJILHOT'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

METOINYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



MNOACHUTEJIBHASA 3AIINCKA

Pabouass mporpamma ydeOHOro kypca «leomerpusi» 06a30BOro ypoBHS st
obOyuvaronuxcsi 10 —11 kmaccoB paspabotaHa Ha ocHoBe DenepaabHOTO
TOCyAapCTBEHHOTO 00pa30BaTeNbHOTO CTaHJapTa CPEelHEro ooIero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH, TMPEABIBISIEMBIX K
MaTeMaTH4ecKoMy OO0pa3oBaHUIO, W TPaJMIHMA POCCUHUCKOTO OOpa3oBaHUS.
Peanuzanus nmporpaMmbl 00ecrieunBaeT OBJIAJICHUE KIIFOUEBBIMU KOMIIETCHIIUSIMU,
COCTABJISIIOIIMMU OCHOBY JJISI CAMOPAa3BUTHSI M HEMPEPHIBHOTO 0Opa3oBaHUS,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JIMYHOCTHOTO W I03HABaTEIbHOTO pPa3BUTHUSA
JUYHOCTU 00YyYarOIUXCHl.

HEJIA U3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIeOMETPUM Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHusl OOYCJIOBIE€HA MPAKTUYECKOW 3HAYMMOCTBIO METANpPEAMETHBIX MU
IPEIMETHBIX PE3yIbTaTOB OOyUYEHHUS TEOMETPHH B HANpPaBICHUU JTUYHOCTHOTO
pa3BuTHs oOydaromuxcs, (HOpPMHPOBAHUSA (PYHKIIMOHAIBHOM MaTeMaTH4eCKOU
I'PaMOTHOCTH, U3YYEHUs APYTUX YYEOHBIX AUCUMILIMH. Pa3BuTre y oOyyaromuxcs
IPABWIBHBIX MPEICTABICHUNA O CYIIHOCTH M IPOUCXOXKJACHUU T€OMETPUUYECKUX
abcTpakiuii, COOTHOILIECHUH PEAIbHOTO W HWICATBHOTO, XapaKTepe OTpakKeHUs
MAaT€MaTUYECKOM HAyKOW SIBJICHUA MW TMPOLECCOB PEATBHOT0O MHpPA, MECTE
TeOMETPUHU B CHUCTEME HAayK W POJIHM MaTeMaTHYECKOTO MOJCIHPOBAHUS B HAYYHOM
NO3HaHUM U B MPAKTHUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yyaluxcs, a TaKKe KayeCTB MBbIIUICHUS, HEOOXOOUMBIX Ui aJanTalud B
COBPEMEHHOM OOIIIECTBE.

[eomeTpus sBIsieTCsl OMHUM K3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETO
oOmiero oOpa3oBaHusl, TaK Kak OOECIEeYMBAET BO3MOXKHOCTb W3Y4YEHHUS Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHOMN HANPaBICHHOCTH, TaK U T'yMaHUTAPHOM.

Jlornueckoe MbIlUIEHHE, (OpMUpyEeMOe NpU H3YYEHHH OOYy4aroIUMHUCS
NOHSATUWHBIX OCHOB TEOMETPUU M TIOCTPOCHHHM  IEMOYKH  JIOTUYECKUX
YTBEPXKACHUI B XOJE€ PEIICHUS TeOMETPUYECKHUX 3a]ad, YMEHHE BBIIBUTATH U
OINpOBEpraTh TUIOTE3bl HEMOCPEACTBEHHO HCIIONB3YIOTCS TMPU PEHICHUH 3a/1ad
€CTECTBEHHO-HAYYHOT'0 IIMKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHue OpueHTUPOBATHCSI B MPOCTPAHCTBE MIPAET CYIIECTBEHHYIO POJIb BO
BCeX 00JacTAX NeATeNbHOCTH 4enoBeka. OpHEHTalus 4YellOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOIMMOE YCIOBHE €ro COIMaJbHOTO ObITHS, (opMma
OTpPaXEHUSI OKPY)KAIOILIETO0 MHpa, YCIOBHE YCIEIIHOTO IMO3HAHWS U aKTUBHOIO
npeoOpa3oBaHusl  JIEHCTBUTENBHOCTH.  OmnepupoBaHHEe  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIUHSET pa3Hble BUABl y4eOHONM U TPYHOBOW JEATEIBHOCTH,



SBIISIETCS. OJHUM M3 MPO(PECCHOHATHPHO BAXKHBIX KauyeCTB, MOJTOMY aKTyallbHa
3agada (opmupoBaHHs y OOYYAIOUIMXCS MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBUIHOCTU OOPa3HOTO MBINUICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
HOJTrOTOBKE K IPAKTHUUYECKOM JEATEIBHOCTH 10 MHOTUM HallpaBJICHUSM.

Ilens ocBoeHus mporpammbl yueOHOro kypca «leomerpus» Ha 06azoBOM
ypoBHE o0OOyueHusi — o0mieoOpa3oBaTebHOE U OOIICKYJIBTYPHOE Ppa3BUTHE
oOydJarommxcs yepe3 o0ecreueHrne BO3MOKHOCTH MMPUOOPETEHHUS U UCTIOIB30BAHHUS
CUCTEMAaTUYECKUX TE€OMETPUYECKUX 3HAHUM M JeHCTBUM, crenupuyHbIX
I€OMETPUH, BO3MOKHOCTM  YCHEIIHOIO  MPOAODKEHUS  00pa3oBaHUsA IO
CHELMAIBHOCTSIM, HE CBSI3aHHBIM C ITPUKIIAIHBIM UCIIOJIb30BAHUEM I€OMETPHH.

[IporpaMmMa mo reomeTpuu Ha 0a30BOM ypOBHE TMpeAHAa3HA4YeHA JIs
O0ydJarommxcsi CpeiHel MIKOJIbI, HE MCTBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHEHUI
Ha YpOBHE OCHOBHOTO 00I1Iero oOpaszoBaHus. TakuMm oOpa3zoMm, oOydaromuecs Ha
0a30BOM YPOBHE JJOJDKHBI OCBOUTH OOIIME MAaTEMATUUECKUE YMEHUS, CBSI3aHHBIE CO
cenuUKON reoMeTpUU ¥ HEOOXOAMMEBIE IS JKMU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3T0r0, OHM UMEIOT BO3MOKHOCTh U3YyUUTh TE€OMETPHUIO Ooliee TITyOO0KO, eCliu
B JaJbHEWIIEM BO3HUKHET HEOOXOMUMOCTh B TE€OMETPUYECKUX 3HAHUAX B
npodecCruOHaAIbHOM 1eATENbHOCTH.

JlocTikeHre 1Leau OCBOCHHSI IPOrpaMMbl OOECIEUMBAETCS PELICHUEM
COOTBETCTBYIOIIMX  3ajad. [IpuOpWMTETHBIMH 3ajjadaMH  OCBOGHHUS  Kypca
«I'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kiaccax sBistoTCA:

e (opMUpOBaHHE TPEACTABICHUS O TEOMETPUM KAaK YacTH MHPOBOU

KYJBTYpPbl U OCO3HaHHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMUpOBaHUE MPEACTABICHUS O MHOTOIPAaHHUKAX U TEJIaX BpallleHus Kak
O BaXHEHIIMX MaTeMaTHUYeCKUX MOEISAX, MO3BOJISIIOIINX OIWCHIBATH U
U3y4daTh Pa3HbIC SIBICHUS OKPYKAIOIIETO MUPA;

e (opMUpOBaHHE YMEHHUs pAClO3HaBaTh Ha YepTekKax, MOJAEIIX U B
peasbHOM MUPE MHOTOTPAHHUKH U TEJla BPAIllCHHUS;

e OBIIQJICHHE METOJAAMH PEIICHHS 3a]ad Ha TOCTPOCHHS Ha M300paKEHHIX
MPOCTPAHCTBEHHBIX PUTYD;

e (dopMupoBaHHE YMEHHUS OMNEPUPOBATH OCHOBHBIMH TOHSATHSIMH O
MHOTOTPAHHUKAX U TeJaX BpallleHUs] U UX OCHOBHBIMHU CBOWCTBaMU;

e OBJAJICHHME  QJITOPUTMAMM  pEHICHHs  OCHOBHBIX  THIIOB  3aj1ady;
dbopmMupoBaHUE  yMEHHUS  TMPOBOIUTH  HECIOKHBIE JOKa3aTeIbHbBIC
pacCyXIeHHsT B XOJ€ PEIICHHs] CTEPEOMETPUUYECKUX 3adad U 3agad C
NPAKTUYECKUM COJIEPIKaHUEM;

e pa3BUTUE  MHTEIUIGKTYaJbHBIX M  TBOPYECKHX  CHOCOOHOCTEH
oOydJarommxcsi, MO3HABaTeIbHOM  AKTUBHOCTH,  HCCIIEIOBATEIbCKUX
YMEHH, KPUTHYHOCTH MBITIICHUS;



e (dopmupoBaHue (byHKIIMOHATBHON IPaMOTHOCTH, peJIeBaHTHOM
TEOMETPUU: YMEHUE paAClO3HaBaTh IMPOSIBICHHUS T'€OMETPHUYECKUX
MOHATUN, OOBEKTOB U 3aKOHOMEPHOCTEH B pEalbHBIX KU3HEHHBIX
CUTyallUsIX M HpPHU U3YyYEHUHU JIPYIMX Y4YEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTEH M 3aKOHOMEpPHOCTEW, (QOpMYIHpOBaTh HMX Ha A3bIKE
TE€OMETPUU H CO3/1aBaTh T€OMETPUUECKUE MOIEIH, IPUMEHITh OCBOCHHBIN
TEOMETPUYECKHI anmapar [jisi pEeleHUs MPaKTHKO-OPUEHTHUPOBAHHBIX
3a/1a4, HHTEPIIPETUPOBATh U OLIEHUBATH ITOJIYYCHHBIEC PE3YIIbTATHI.

OTnuuUTENbHOW OCOOEHHOCTBIO IPOrPaMMBbl SBJISIETCS BKJIIIOYEHHUE B KYpC
CTEPEOMETPHUM B HAYaJe €ro U3y4eHHUs 3a1ad, peIIaeMbIX Ha YpPOBHE HHTYUTUBHOIO
MO3HAHMs, U OMNpeneiaEHHBIM 00pa30oM OpraHm3oBaHHas paboTa HaJg HUMH, YTO
CHOCOOCTBYIOT ~Ppa3BUTHIO JIOTUYECKOTO W MPOCTPAHCTBEHHOIO MBILIEHUS,
CTUMYJIUPYET NPOTEKAHNE HHTYUTUBHBIX IPOLECCOB, MOTUBUPYET K JaJbHEHIIEMY
W3YYECHUIO IIPEIMETA.

[Ipennourenne oTAa€rcsi HAISAHO-KOHCTPYKTUBHOMY METONY OOy4YEHHs], TO
€CTh TEOPETHYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCThH IPEIMETHO-
MIPAKTUYECKOW JESATENbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IPENCTABICHUN Yy
y4Yaluxcsi B Kypce CTEpPEOMETpPUM INPOBOAMUTCS 3a CUET pEIICHUs 3a1ad Ha
CO3/laHME  TNPOCTPAHCTBEHHBIX 00pa3oB W  3aJad Ha  ONEpUPOBAHHUE
IPOCTPAHCTBEHHbIMU oOOpa3zamu. Co3naHue oOpa3a MPOBOAUTCS € ONOPOM Ha
HaIISIAHOCTh, @ OIIEpUPOBaHME OOpa3oM — B YCJIOBHUSIX OTBJICYEHUS OT
HaIVISAHOCTH, MBICJIEHHOTO U3MEHEHUS €TI0 HCXOAHOTO CONEPKAHUS.

OcHoBHbIE cozeprkarenbHble TUHUU Kypca «[eomerpum» B 10—-11 kiaccax:
«MHororpanauku», «IIpsiMble 1 TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpauieHus»,
«BeKTOphI U KOOPAUHATHI B MPOCTPAHCTBEY». DOPMUPOBAHNE JJOTHUECKUX YMEHUN
pacnpenensieTcss He TOJbKO MO COAEpPKATeNbHBIM JIMHUSAM, HO W 1O TojaM
oOydeHHs Ha yPOBHE CPEIHETO 00IIero oOpa3oBaHMUs.

Conepxanue 00pazoBaHUs, COOTBETCTBYIOLIEE MHPEIMETHBIM pe3yibTraTaM
OCBOEHHUSI paboueld NOpOorpaMmbl, paclpeAeNEHHbIM 1O TrojgamM oOy4yeHwus,
CTPYKTypUpPOBAaHO TakuM oOpa3oM, 4TOOBl OBJAJEHUE T'€OMETPUUYECKUMHU
MOHATUSIMU U HaBBIKAMH OCYIIECTBISUIOCH MOCJIEI0BATEIbHO U MOCTYIATENbHO, €
cOOJII0ICHNEM TPUHLIMIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0O CHUCTEMY T'€OMETPUUYECKUX IMpPEICTaBICHU OO0y4yaroUIuXcs, pacIiupss H
yriyossisa e€, o0pasysi NpOYHbIE MHOKECTBEHHbBIE CBS3H.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomerpun otBoautcs 2 yaca B Hegento B 10 kitacce u 1 gac B
Henemo B 11 kimacce, Bcero 3a 1Ba roga oOy4yenus - 102 yyeOHbIX yaca.



COAEPXKXAHHUE YYEBHOI O KYPCA
10 KITIACC

IIpsiMmble ¥ IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TOHATHS  CTEpPEOMETpUH. Touka, TpsAMas, IUIOCKOCTb,
npocTpancTtBo. [loHsTHe 00 aKCMOMaTHYEeCKOM TOCTPOCHUU CTEPEOMETPHUH:
aKCHOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX.

B3anmHoe pacrnonokeHHe MpsSIMBIX B MPOCTPAHCTBE: IEpPECEKaroNIuecs,
napajuiesibHble M CKpenuBaromecs mnpsmbie. [lapainensHOCTh MNPSIMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMPSMbIE B MPOCTPAHCTBE;
MapajuleIbHOCTh TPEX MPSAMBIX; MAPAJUIENbHOCTh MPAMON M IJIOCKOCTU. YIIIBI C
COHANpPABJICHHBIMU CTOPOHAMH; YIOJ MEXIYy TMPsSMBIMH B TMPOCTPAHCTRBE.
[TapanienbHOCTH IJIOCKOCTEM: napaijieIbHbIC TTIOCKOCTH; CBOICTBA
napajulesibHeIX —IIockocTe. Ilpocrteifimne mnpocTpaHCTBEHHBIE (UTYpHI Ha
IJIOCKOCTH: T€TpadIp, KyO, Mapajuiesienurie]]; TOCTPOCHUE CEUECHUM.

[leprieHIUKYISIPHOCTh MPAMOM U TJIOCKOCTH: MEPHEHAUKYISIPHBIE IPSIMBIE B
MPOCTPAHCTBE, MpPsSMbIC TMapajuIC/ibHbIE W TNEPHEHIUKYISIPHBIE K IJIOCKOCTH,
MpU3HAK TEPHEHIUKYISIPHOCTH TMPSMOA M IUIOCKOCTHU, TeopeMa O TMpsiMOM
MEPIEHIUKYISIPHON IIJIOCKOCTU. YINIbI B MPOCTPAHCTBE: YIOJI MEXKIAY MNPSAMOU U
IJIOCKOCTBIO;  JIBYTPAHHBIM  Yrojl, JIMHEWHBIA Yrojd JBYTPAHHOTO  YIVIA.
[leprieHIUKYISIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IJIOCKOCTH, PACCTOSTHHUE
OT TMpAMOM 10  TUIOCKOCTH, MPOEKIUsS  (QUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYASIPHOCTh  TUIOCKOCTEH: TPHU3HAK  MEPNEHAUKYIIPHOCTH  ABYX
iockocter. Teopema o TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHMuKHU

[loHaTHE MHOTOTpaHHUKA, OCHOBHBIE AJIEMEHTHl MHOTOI'PAHHUKA, BBIMYKIIbIC
Y HEBBIMYKJIbIE MHOTOIPAHHUKH; pa3BEPTKa MHOTOorpaHHuka. [Ipusma: n-yronbHas
MpU3Ma; IpaHu U OCHOBAHMUSI MPU3MBI, TIpsIMasi U HAKJIOHHAs MPU3MBbI; OOKOBasi U
MOJIHAs MMOBEPXHOCTh MIPU3MBL. [Tapannenenurnen, IPSIMOYTOJIbHBIN
napajuiesienunes U ero cBoictBa. Ilupamupa: n-yronbHasi nupaMmuaa, rpaHd U
OCHOBaHUE MUPAMUJIbI; OOKOBAs U MOJIHAS TOBEPXHOCTh MUPAMUJIbL; PABUIIbHAS U
yced€HHas mHupaMuga. OJIEMEHTbl Tpu3Mbl W Tnupamuibl. [IpaBuUiibHBIC
MHOTOTPaHHUKH: TMOHATHE MPAaBUIBHOIO MHOTOTPAaHHUKA; MpPaBWIbHAA MpHU3Ma U
NpaBWIbHAs MUpPaAMKA; TpPaBUJIbHAS TPEYrojbHAas NUpaMulia U NPaBUIbHBIN
teTpadap; Kyb. IlpemcraBmeHue O TMpPaBHIBHBIX MHOTOTPAHHUKAX: OKTadIp,
nonexaIp 1 ukocasap. CedueHust IpuU3Mbl U TUPAMHUIBI.

CumMeTpust B TIPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOUKH, TMPSIMOM,
IJIOCKOCTU.  OJJEMEHThl CUMMETPUM B NHUpPaMHIAX, MapajuieenuIeax,
MPaBWIbHBIX MHOTOTPaHHUKAX.



Bbruncnenne 971€MEHTOB MHOTOTPAaHHUKOB: pE&Opa, [AWaroHanu, YIJIblL.
[Tnomans OOKOBOW MOBEPXHOCTH W TOJHOW MOBEPXHOCTU MPSIMOU MPHU3MBI,
IUIOIIAJb OCHOBAHMI, TeopemMa O OOKOBOM IOBEPXHOCTH HPSIMOU MPHU3MBI.
[Tnomans OOKOBOW TOBEPXHOCTH M TOBEPXHOCTU TNPABWIBHOW MUPAMUIBI,
TeopeMa O IUIomaaAu ycedéHHOM mupamuabl. [lonstue 006 o00béEmMe. OOBEM
MAPAMUJIBI, TPU3MBL.

[Tomobuple Tema B mpoctpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMHU
MOBEPXHOCTEN, 00bEMaMU TTOJJOOHBIX TETl.

11 KUIACC

Tena Bpanmienust

[HunmuHapuyeckas MTOBEPXHOCTb, oOpazyrorniue HAJIAHAPUYECKON
MOBEPXHOCTH, OCh MWIMHAPUYECKON MOBEpXHOCTU. L[lumuHIp: OCHOBaHUS U
OOKOBasi TOBEPXHOCTh, OOpasyrolias M OCh;, IUIONAAh, OOKOBOM M TMOJHOMN
MTOBEPXHOCTH.

Konnueckasi moBepXHOCTh, 00pa3yronue KOHUYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKOW NoBepXHOCTU. KoHyc: ocHOBaHME U BeplinHa, 00pasyromas
U OCh; IUIOMQh OOKOBOM M TIOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3yroniie 1 BHICOTa; OCHOBAaHUS U OOKOBAsi TOBEPXHOCTb.

Chepa u map: 1meHTp, paguyc, TuaMeTp; IUIOMAAb MOBEPXHOCTH Chephl.
B3auMHoe pacnonoxenue cepbl U INIOCKOCTH; KacaTrelbHas IIOCKOCTh K cdepe;
IJI01a/1b CEpHI.

N300pakeHre Te BpallleHus Ha MI0CKOCTH. Pa3BépTka nuianHapa u KoHyca.

KomOunanuu Tenm BpalieHHMss W = MHOTOTpaHHUKOB. MHOTOTpaHHUK,
OMMCaHHBIA OKOJNIO cdepbl; cdepa, BIUCAHHAS B MHOTOTPAaHHUK, WU TEJO
BpallEHUS.

[Tonsarue 06 o0bEMe. OCHOBHBIE CBOIMCTBA 00BEMOB Teil. Teopema 00 00bEMe
IPSIMOYTOJIBHOTO Tapajiesienunena M cieAcTBusg u3 He€. OO0bEM UMIMHIpA,
koHyca. O0bEM 11apa ¥ miomaab cepsl.

[Tonobusie Tema B mpoctpaHcTBe. COOTHOIIEHUS MEXIY IUIOMIAASIMHU
MOBEPXHOCTEN, 00bEMaMU OJOOHBIX TEJ.

Ceuenust mwiMHApa (TapauieIbHO W TMEPIEHANKYISIPHO OCH), CEUYCHUs
KOHyca (MapaJyieJbHOE OCHOBAaHHMIO M MPOXOMSIIEE Yepe3 BEPIIUHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miockocTy U B mpocTpancTBe. ClIOKEHNE U BEIYMTAaHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4yucio. PasznokeHue BeKTopa Mo TpEM HEKOMILJIaHAPHBIM
BekTopaMm. IIpaBuno mapamnenenunena. Pemienwe 3amad, CBA3aHHBIX €
IIPUMEHCHUEM TPABUJI JEUCTBHM ¢ Bekropamu. lIpsmoyronpHas cucrema



koopauHaTt B TmpoctpaHcTBe. Koopaunarel Bekrtopa. IIpocreiimme 3amaun B
KOOpJMHATax. Yroil Mexay BekropamMu. CkalasipHO€ NpPOU3BEICHHUE BEKTOPOB.
Brruncnenne yrimoB Mexay NPSMbIMU M IUIOCKOCTAMU. KOOpIWHATHO-BEKTOPHBIN
METOJI IIPU PELUIEHUH TEOMETPUUECKUX 3aau.



INJIAHUPYEMBIE PE3VYJIBTATHBI
JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PpE3yNbTaThl OCBOCHUS TMPOTpPaMMbl y4eOHOTO TIpeaMeTa
«MaremaTuka» XapakTepU3yoTCs:

I'paxxaanckoe BoCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKOM MO3UIIMK 00YYaIOIIErocs: Kak aKTUBHOTO
M OTBETCTBEHHOI'O WIEHA POCCHWCKOrO 0OIlecTBa, MPEICTABICHUEM O
MaTeMaTHYeCKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHM,
MpoIeAyp TpaxAaHCKOTO oOImecTBa (BBIOOPHI, OMPOCHI W Tp.), YMEHHEM
B3aMMOJEHCTBOBATh C COLHMAIBHBIMHU HWHCTUTYTAMH B COOTBETCTBHH C HX
GYyHKIMSMU U Ha3HAYCHUEM.

IlaTpuoTnyeckoe BOCIMTAHHE:

c(hOPMUPOBAHHOCTHIO POCCUUCKON TpaKAaHCKON UAEHTUYHOCTHU, YBAXKEHUS K
MPOIIOMY Y HACTOSIIIEMY POCCUKMCKON MaTEMAaTUKH, IEHHOCTHBIM OTHOILIEHUEM K
JOCTUKEHHUSIM POCCUUCKUX MareéMaTuKOB M POCCHICKON MaTeMaTUYECKOM IIKOJIbI,
K MCIOJIb30BAHUIO ATUX JOCTHKEHUU B JAPYrMX HayKax, TEXHOJIOTHSX, cdepax
HKOHOMUKH.

JIyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO HapoJa;
c(OPMHPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHUS, JTHYECKOTO  IOBEACHUS,
CBSI3aHHOTO C IPAKTUYECKUM MTPUMEHEHUEM JTOCTHXKEHHUM HAYKU U JESITEIbHOCTHIO
y4€HOI0; 0CO3HAHWEM JIMYHOTO BKJIA/Ia B IOCTPOEHUE YCTOMUMBOIO OYIyILETO.

JcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOUIEHHWEM K MHpY, BKJIKOYAs 3CTETUKY MaTeMaTU4eCKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHNI, paccyXIeHuM;
BOCTIIPUMMYHMBOCTBIO K MATEMAaTUUYE€CKUM aclieKTaM pa3jInyHbIX BUIOB UCKYCCTBA.

du3nyeckoe BOCIUTAHUE:

c(hOPMHPOBAHHOCTHIO YMEHHS TPUMEHATh MaTeMaTHueCKUe 3HaHUS B
MHTEpecax 30pOBOro M 6e30macHoro oopasa >KM3HHU, OTBETCTBEHHOTO OTHOLICHHUS
K CBOEMY 3JI0POBBIO (3710pOBOE MUTaHKE, COATAHCUPOBAHHBIM PEXKUM 3aHSATUU U

OTIbIXA, perynsipHas busnueckas aKTUBHOCTb); bu3nuecKoro
COBEPILIEHCTBOBAHNU, npu 3AHATHUAX CIIOPTUBHO-03/10POBUTEIIBHON
NEATEIbHOCTBIO.

TpyaoBoe Bocnuranue:

TOTOBHOCTBIO K TpPYIdy, OCO3HAHWEM IEHHOCTU TPYHAOJIIO0US; MHTEPECOM K
paznmuyHbiM  cepaM  TpPOQECCHOHANBHOW  JAESATENbHOCTH, CBA3aHHBIM  C
MaTeMaTUKOW M €€ MPHIOKEHUSIMH, YMEHHMEM COBEpIIATh OCO3HAHHBIA BHIOOD
Oyaymieit mnpodeccur M peanu3oBbIBaTh COOCTBEHHbBIE JKU3HEHHBIC IUIAHBI,



TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTeMaTHYeCKOMY OOpa3oBaHUIO U
caMo0Opa30BaHUI0 Ha NPOTSHKCHWH BCEH MKU3HW; TOTOBHOCTBIO K aKTHBHOMY
YYaCTHUIO B PEIICHUU MPAKTUICCKUX 3139 MaTeMaTHICCKOM HAIPaBICHHOCTH.

IKOJIOTHYECKOe BOCTINTAHHE:

C(OPMHPOBAHHOCTBIO SKOJIOTMYECKON KYJIBTYPbI, TOHHMMAHUEM BIUSHUS
COITUATEHO-YKOHOMUYECKHX MPOIECCOB HAa COCTOSHHE MPUPOTHONW U COIHMAIBHON
Cpenbl, OCO3HAaHMEM TIOOAJBHOTO  XapakTepa dKOJIOTHYCCKUX  TMpolIem;
OpPHCHTAIlMCH Ha NMPUMEHCHHE MaTeMaTHMYCCKUX 3HAHUM JUIS pEUICHUs 3a7a4 B
00JIaCTH OKpYXaroIlled Cpenpl, IUIAHUPOBAHUS IOCTYIIKOB M OLECHKHA HX
BO3MOXKHBIX TIOCJICICTBHM )11 OKPYXKAFOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMS:

c(OPMUPOBAHHOCTHIO MHPOBO33PCHHSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHs HAyKd H  OOIIECTBCHHOHW IPAaKTUKH, [MOHUMAaHHEM
MaTeMaTHYeCKOH HayKd KakK cQepbl YeIOBEUSCKOH ACSITeNbHOCTH, 3TalloB &
pa3BUTUSA W 3HAYMMOCTH JUUIS DPAa3BUTHS IUBUIM3AIMM, OBJIAJCHUEM S3BIKOM
MaTeMaTUKA W MaTeMaTHYEeCKOH KyJIbTypOHd KaK CpEJICTBOM ITO3HAHUS MHpA;
TOTOBHOCTBIO OCYIIECTBIISITh TPOCKTHYIO M HCCIICAOBATEIbCKYIO JICSATEIBHOCTD
WH/IMBHUIYaJIbHO H B TPYIIIIC.

METAITPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3ylibTaThl OCBOCHHUS MPOrpamMMbl YYEOHOrO MpeaMeTa
«Marematuka» XapaKTePU3YIOTCS OBJIQJICHUEM YHUBEPCATbHBIMH
NO3HABAMENbHBIMU  OCLICMBUAMU,  YHUBEPCATbHOIMU — KOMMYHUKAMUBHBIMU
0elcCmeusMU, YHUBEPCATbHbIMU Pe2YNAMUBHbIMU OeUCTNEUIMU.

1)  Vuusepcanvnvie = no3masamenwvhwvle  Oelicmeus,  obecneuu8arom
Gopmuposanue 6a308bIX KOSHUMUBHBIX NPOYECCO8 00yUarowuxcs (oceoeHue
Memoo0o8  NO3HAHUS — OKpyJcaouje2o  Mupa,  NpuMeHeHue  J102UYEeCKUX,
Uccne008amenbCKux onepayutl, yMeHut pabomams ¢ uHgopmayuet).

ba3zoBble Jloruyeckue AecTBUA:

e BBIABIATH U XapAKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MAaTEMaTHUYECKUX
OOBEKTOB, TOHATHH, OTHOIICHUH MEXIy MOHATHUAMU; (OPMYIUPOBATH
OTpECIICHUsS]  TOHATUH; yCTAHABIMBATH CYIICCTBCHHBIA  TPHU3HAK
KJaccu(ukanuu, OCHOBAaHUSA JJIsi OOOOIICHUS W CpaBHEHUSA, KPUTEPHH
MIPOBOAMMOTO aHAJIN34;

e BOCIPUHUMATH, (OPMYIUPOBATH U  MPEOOPA30BHIBATH  CYKICHUS:
YTBEPAUTEIbHBIC W OTPHUIATCIIbHBIC, CIWHUYHBIC, YaCTHBIC M OOIIHE;
YCIIOBHEBIC;

e BBIABIATH  MAaTeMAaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopeurss B (akTax, JAHHBIX, HAONIONEHUSX U YTBEPKICHHSIX;



npenjaratb  KpUTEpUHM IS BBISIBICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYMI;

e JIeJaTh BBIBOABI C HCIIOJIH30BAaHUEM 3aKOHOB JIOTUKH, IECAYKTHBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKJIIOUEHUN TT0 aHAJIOTHH;

e TPOBOJIUTH CaMOCTOSITEIIbHO JI0Ka3aTeNbCTBA MaTeMaTHu4eCKuX
YTBEPXKIICHUN (TPSMBIE U OT MPOTHBHOTO), BHICTPAWBATh apTyMEHTAIIHIO,
MPUBOIUTH TPUMEPHl M KOHTPHPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXJICHUS U BBIBOJIBI;

e BBIOMpATH CHOCOO perieHus ydyeOHOM 3agaun (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIIEHUs, BbIOMpPATh HaumOoJee MOAXOMAIUNA C Y4ETOM
CaMOCTOSTEIILHO BBIICIICHHBIX KPUTECPHUEB).

ba3oBble ucciienoBarebckue 1eiicTBUs:

e HCIOJIB30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUN MHCTPYMEHT IMO3HAHMUS;
dbopMynUpoBaTh BOMPOCHI, (PUKCUPYIOIIHE MPOTUBOPEUUE, MpoOIieMy,
yCTaHaBIMBaTh HWCKOMOE€ W  JaHHOe, (OpMHUPOBATH  THIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIINIO0, MHCHHE,

e TPOBOIUTH CaMOCTOSITEIIBHO CIUUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAaHWE TI0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTreMaTu4yecKoro
0o0BbEeKTa, SIBICHUS, IMPOIIECCA, BBISBICHUIO 3aBUCHMOCTEH MEXITY
00BEKTaMH, SBJICHUSMH, ITPOIIECCAMU;

e CaMOCTOSTEILHO (HhOPMYIUPOBATH 00OOIIEHUS M BBIBOJBI IO PE3yJIbTaTam
MPOBEIEHHOTO HAOMIONEHUs, HCCIEOBAHUS, OIEHUBATh JIOCTOBEPHOCTD
MOJTYYEHHBIX Pe3yIbTaToB, BBIBOJIOB M 000OIICHHI;

e TMPOTHO3UPOBATH BO3MOXHOE Pa3BUTHE MPOIECCA, a TAKKE BBIIBUTATh
MIPENITONIOKECHHS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pab6ora ¢ undgopmanuei:

e BBIABIATH NePUITUTHI UHPOPMAIUH, JAHHBIX, HEOOXOUMBIX JIJIsl OTBETA HA
BOIIPOC U JJIsl pEIICHUS 3a/1a4H;

e BBIOMpaTh WH(OpPMAIIMIO W3  HCTOYHWKOB  PA3IMYHBIX  THIIOB,
aHAJIM3UPOBATh, CHCTEMATU3UPOBaTh W HHTEPIIPETUPOBATH WH(POPMAITHIO
Pa3IMYHBIX BUIOB U (OPM TIPEICTABIICHHUS,

e CTPYKTYpUPOBaTh MH(OpPMAIUIO, MPEACTABIATH €€ B Pa3NUYHBIX (Hopmax,
WJUTIOCTPUPOBATH TpaduiueCcKH;

e OIICHUBATh HaJAE&KHOCTD nHbOpMaIHH 1o CaMOCTOSITEIIBHO
Cc(hOPMYJIUPOBAaHHBIM KPUTECPHUSIM.

2)  VYuusepcanvhvie  KomMmyHnukamueHnwvle  Oelicmeus,  0becneuusarom

chopMUpOBaAHHOCMb COYUANLHBIX HABLIKOG 00)UAIOUUXCH.

OO0menne:



BOCIIPUHUMATh U (POPMYIUPOBATH CY)KJIEHUSI B COOTBETCTBUU C YCIOBUSIMU
U 1eNAMH OOIIEHUs; SICHO, TOYHO, T'PAMOTHO BBIP@XaTh CBOIO TOUKY
3peHUs] B YCTHBIX W MHUCHMEHHBIX TEKCTaX, /JaBaTh MOSICHEHUS 1O XOAY
peleHus 3a/1a4u, KOMMEHTHPOBATh MOJTy4YeHHBIN pe3yibTar;

B X0JIe 00CYKJIEHUs 337aBaTh BOIPOCHI MO CYIECTBY 00CYKIaeMOU TEMBI,
npoOJieMBbl, pelraeMoi 3a/1auu, BHICKA3bIBaTh UICH, HAILIEJICHHBIE HA TMOUCK
pEILIEHUs; COMOCTaBIATh CBOU CYXKJICHUA C CYXKICHUSMH JPYTUX
YYaCTHHUKOB JMajora, oOHapyKHMBaTh paziMuue M CXOACTBO IO3HIIHUH; B
KOppeKTHOHU dopme HopMynupoBaTh pa3HOIIACHs, CBOU BO3PAKEHUS;
OpPEACTaBISATh  pE3yNbTaThl  pEeHIeHUs  3aJadd,  SKCIEPUMEHTa,
UCCIIEJIOBaHUA,  MPOEKTa;  CaMOCTOSTENBHO  BbIOMpaTh  ¢opmar
BBICTYIUICHUS C YYETOM 3a7a4 MPE3CHTALUN U OCOOCHHOCTEH ayTUuTOpUH.

CorpynHu4ecTBo:

3)

MOHUMATh U UCTIONH30BATh MPEUMYIIIECTBA KOMAHIHON U MHAUBUAYATIbHOM
paboThl MpHU pelIeHUH YYEOHBIX 3aJad; MPUHUMATH IIEJIh COBMECTHOMN
NEATeTbHOCTH, TUTAHWPOBAaTh OPTaHU3AIMIO COBMECTHON  pabOoThI,
pachpenenatb BUABI paboOT, JOroBapHBAaThCA, OOCYXKIaTh MpoLecc M
pe3yabTar padoThl; 0000111aTh MHEHHUST HECKOJIBKUX JIIOIICH;
y4acTBOBATh B TPYNMOBBIX (hopMax paboThl (00CYX aeHUsI, 0OMEH MHEHUH,
«MO3TOBBIC IITYPMBD» M WHBIC), BBIMOJIHATH CBOIO YacThb pabOTHl M
KOOPJAMHHPOBAaTh CBOW JCHCTBUS C JPYrUMH WICHAMH KOMaH/IBI,
OIICHMBATh Ka4eCTBO CBOETO BKJIAJa B OOMIMI MPOJYKT IO KPUTEPHUSIM,
c(hOpMYJIMPOBAaHHBIM YYACTHUKAMU B3aUMOJICHCTBHUSI.

Vuusepcanvnvie  pezynamuenwie  Oeticmeusl, obecneuugarom

Gopmuposanue cMbICIO08bIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusanus:

COCTaBJIATH TUIaH, aJITOPUTM PEIICHUS 3a]1aud, BEIOMPATh CIIOCO0 PEIICHHUS
C YU4ETOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATH U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOMU
uH(pOpMaLIHH.

CaMOKOHTpPOIIBb:

BJIAJ€Th HABBIKAMM T[O3HABATEJIbHOW pediekcuu Kak OCO3HaHUS
COBEPILIAEMBIX JEHCTBUNA U MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJBTATOB;
BIAJETh CIOoCOOaMH  CaMOIPOBEPKH, CaMOKOHTPOJS mpolecca u
pe3ynbpTaTa peleHUs] MaTeMaTHYECKOU 3a/1a4u;

NPEABUAECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPU PEUICHUU
3a7a4d, BHOCHUTb KOPPEKTHBBI B JIESATEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIbCTB, TAHHBIX, HAWJCHHBIX OMMUOOK, BHISIBICHHBIX TPYIHOCTEH;



e OIICHMBAaTh COOTBETCTBHE pE3yJbTaTa IEJIM U YCIOBUSAM, OOBICHATH
IIPUYUHBI JOCTHKEHUS WM HEIOCTHKECHHSI PE3YJIBTAaTOB JECATEIBHOCTH,
HAXOJUTh OIINOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJ/IBTATbI
10 KITIACC

OnepupoBaTh NOHITHAMU: TOYKA, TIPSIMasi, TIOCKOCTh.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUU U CIEACTBUS M3 HUX MPHU PEIICHUH
reOMETPUYECKUX 33]1au.

OmnepupoBaTh MOHATUSIMH: TAPALICTLHOCTh U MEPIICHIUKYISIPHOCTD MPSMBIX
Y TUTOCKOCTEM.

KnaccudunmpoBaTh B3aMHOE paCHOJOKEHUE TMPSIMBIX M IJIOCKOCTEH B
MPOCTPAHCTBE.

OnepupoBaTh MOHATUAMU: JABYTPAHHBIA YIroj, TPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO YIVIA; JIMHCWHBIM Yroj JABYTPaHHOTO YINA; TpaaycHas mepa
JBYTPaHHOTO yIJIa.

OnepupoBaTh TMOHITHSIMHU: MHOTOTPAHHUK, BBINYKIBI M HEBBITYKJIIBIHI
MHOTOTPaHHUK, 3JIEMEHThl MHOTOI'PaHHHUKA, TPABUIILHBII MHOTOTPaHHHUK.

Pacro3naBath OCHOBHBIE BHIbI MHOTOTPAHHHWKOB (TMpamMuzia; Tpu3Ma,
IPSIMOYTOJIBHBIN Mapajuieaenunen, Kyo).

KnaccudummpoBaTh ~ MHOTOTpaHHHWKH,  BBIOMpas ~ OCHOBaHHS  JUIS
kiaccuukanuu  (BBIMYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHW; TMPABUIIbHbBIE
MHOTOTPAaHHUKH; MPSIMbIC U HAKJIIOHHBIC IPU3MBI, MApaJIICIICTIUIIC B ).

OmnepupoBaTh TOHIATHAMU: CEKYIIas TUIOCKOCTh, CEYCHIE MHOTOTPAHHHUKOB.

OOBICHATH MPUHITUIIBI TOCTPOCHUSI CEYEHUM, UCTIOIB3YS METOJT CIEIOB.

CtpouTh Ceue€HHS MHOTOTPAHHUKOB METOJAOM  CJIENOB, BBITIOJHATH
(BBIHOCHBIE) TUUIOCKHE YEPTEKU W3 PUCYHKOB TPOCTHIX OOBEMHBIX (Uryp: BuUA
CBEpXY, COOKY, CHU3Y.

Pemarp 3amaun Ha HAXOXKACHUE TEOMETPUUICCKUX BEITMYHMH 0 00pas3Iam Win
aNropuTMaM, TPUMCHSS W3BECTHBIC AHATUTUYCCKHE METOABl TPH PEIICHUH
CTaHJAPTHBIX MAaTeMaTUYECKHUX 3a7a4 Ha BBIUYMCICHUE PACCTOSHUNU MEXIY JIBYMSI
TOYKaMH, OT TOYKH JO TPSMOH, OT TOYKH JIO TUIOCKOCTH, MEXKIY
CKPEIIMBAIOIUMUCS MTPSIMBIMH.

Pemarp 3aaun Ha HAXOXKACHUE TEOMETPUUYCCKUX BEIMYHMH 0 00pasmmaM HiIu
aNropuT™MaM, TPUMCHSS W3BECTHBIC AHATUTUYCCKHE METOABI TPH PEIICHUH
CTaHJAPTHBIX  MaTeMAaTUYECKUX 33aJad Ha BBIYUCIICHHE YIJIOB  MEXIY
CKPEIIMBAIOIUMUCA TPAMBIMUA, MEXKIYy TMPSIMOA U TUIOCKOCTBIO, MEXKIY
MJIOCKOCTSIMH, JIByTPAHHBIX YTIIOB.



Bbruncnsate 00bEMBI M IIOMIAAN TMOBEPXHOCTEH MHOTOTPAaHHHUKOB (IpU3Ma,
nupaMyuga) € TOpUMEHEHHEeM (OpMYN; BBIYHCIATH COOTHOIICHHUS MEXIY
IUIOMIA/IIMU TTOBEPXHOCTEN, 00bEMaMU MOJJOOHBIX MHOTOTPaHHUKOB.

OnepupoBaTh MOHATUSAMU: CUMMETPUS B IIPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHUH; LIEHTP, OCh U INIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, mnpeoOpa3oBbIBATh W HMHTEPHPETUPOBATH HHOOPMALUIO O
POCTPAHCTBEHHBIX TEOMETPUUECKUX (UTYpax, MPEICTABICHHYIO Ha YepTekax U
PUCYHKaX.

[TpumeHsaTh reomerpuueckue (akTbl I PELICHUS CTEPEOMETPUYECKUX
3a]1a4, IIPEAIONIAraoIX HECKOJIBKO [IAroB PEIICHHUs, €CIIU YCIOBUSA IPUMEHEHUS
3aJlaHbl B IBHOH (opMme.

[IppuMeHsaTs mpocCTEWIIME NPOTPaMMHBIE  CPENCTBA UM AJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PELICHUHU CTEPEOMETPUUECKUX 3a/1ay.

[IpuBOAUTE IIpUMEpPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B IPUPOAE U
YKWA3HU, PACTIO3HABATH MPOSBICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE.

[IpyMeHATh MOMYYEHHBIE 3HAHWS HA IPAKTHKE: AHAIU3UPOBATh PEaIbHbIC
CUTyallud M TNPHUMEHATh H3YyYCHHBIE IIOHATHS B IIPOLIECCE IIOMCKA PEIICHUS
MaTeMaTH4ecKd C(OPMYIUPOBAHHOW MpPOOIEMBbI, MOJEIMPOBATH peajbHbIC
CUTyallul Ha s3bIKE TI'€OMETPUM, HCCIEN0BaTh IIOCTPOCHHBIE MOJEIU C
MCITOJIb30BAHUEM T€OMETPUUECKUX MOHITHI U TEOpEM, anmnapara ajareOpsl; peiaTh
IIPAKTUYECKHE 3a7a41, CBSI3aHHBIE C HAXOXKIECHUEM I€OMETPUYECKUX BETUYMH.

11 KUIACC

OmnepupoBaTh MOHATHAMH: IIMHIpPUYECKas MOBEPXHOCTb, 0Opasyromiue
WIMHAPUYECKOM  MOBEPXHOCTH;  IIWJIMHAP;  KOHHUYECKas  IOBEPXHOCTb,
o0pazyrolue KOHHIECKOH TOBEPXHOCTH, KOHYC; chepruieckasi TOBEpXHOCTb.

Pacno3naBarh Tena BpaiieHus (IUIMHAP, KOHYC, cdepa u map).

OOBACHATH CIOCOOBI MOJIYYEHUS TEJ BpALICHUSI.

KnaccudummposaTts B3aMHOE pacroyiokeHue chepbl U MI0CKOCTH.

OmneprpoBaTh NOHIATUSAMMU: IIAPOBON CEIMEHT, OCHOBAaHUE CErMEHTa, BbICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBaHUE IIAPOBOTO CJOS, BHICOTA IIAPOBOIO CIIOS;
LIapOBOM CEKTOP.

Boruncnsate 00bEMBI M IUIOMIAAM  TOBEPXHOCTEH  Ted  BpalleHUS,
reOMETPUYECKUX TeJl C IPUMEHEHUEM (HOpMYyI.

OnepupoBaTh TOHATHUSMHU: MHOTOTPAHHUK, BIHCAaHHBIM B cdepy U
ONMCaHHBIM OKONO cdephl; cdepa, BHHMCaHHASE B MHOTOTPAHHUK WA TeEIO
BpAIlICHUS.

Bb4ucnsTe COOTHOIIEHHS] MEXIY IJIOIIAASMH MOBEPXHOCTEH M 00bEMaMu
MOTOOHBIX TEJL.



N300pakare u3ydaembie (UTYphl OT PYKH W C TPUMEHEHHEM IPOCTHIX
YEPTEKHBIX NHCTPYMEHTOB.

BbInoaHsATh (BBIHOCHBIC) IIOCKUE YEPTEXKU U3 PUCYHKOB MTPOCTHIX 0OBEMHBIX
buryp: BUI cBepXy, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHUS.

W3Bnekarb, WHTEpPHpPETUpPOBaTH U MPeoOpa3oBbIBaTh HHPOPMALUIO O
MPOCTPAHCTBCHHBIX TEOMETPUUIECKUX (PUTYpaX, MPEACTABICHHYIO HAa YepTexKaxX U
PUCYHKax.

OnepupoBaTh NOHATHUEM BEKTOP B IPOCTPAHCTBE.

BbINONHATh JEWCTBUSA CIIOKEHHS BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOKEHUSI BEKTOpa Ha YUCII0, OOBACHATH, KAKUMU CBOMCTBAMU OHU 00JIa/1af0T.

[IpumeHTh MpaBuiIO Napasuleienuneaa.

OnepupoBaTh NOHATUSMHU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOD,
MOZYJIb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAHWHATBI BEKTOpPA, YIOJI MEXIY
BEKTOPaMH, CKaJISIPHOE ITPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonute CymMmMy BEKTOPOB U MPOM3BEICHUE BEKTOPA HA YKCIIO, YTOJI MEXKIY
BEKTOPaMH, CKaJIPHOE NPOU3BEACHHUE, PpACKIAAbIBATH BEKTOp MO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAHUHAT.

[IpumensaTy reomerpuueckue (HakThl ISl PEHICHUS CTEPEOMETPUUYECKUX
3a7a4, MPEIIoIaraluX HECKOJIbKO IAroB PEMIEHUs], €CIU YCIOBUS NPUMECHEHUS
3a/1aHbI B IBHOU (popMe.

Pewrare mpocrenmme reoMeTpudecKue 3aJadyd Ha NPUMEHEHHUE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlare 3agaun Ha [0Ka3aTelbCTBO MATEMAaTMYECKHMX OTHOLICHUH W
HaXO0XJCHHUE T€OMETPUUYECKUX BEJIMUMH IO 00pa3liaM WU aJiIrOpUuT™MaM, MPUMEHSIs
M3BECTHBIEC METO/IbI ITPY PELICHUHU CTAHAAPTHBIX MATEMATUUECKUX 3a/1a4.

[IpumeHATP OpOCTEHIIME MPOrPaMMHBIE  CPEICTBA U BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a]1a4.

[IpuBomuTH TpPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEHM B MPUPOJE H
’KU3HH, PACTIO3HABATH MPOSBICHUE 3aKOHOB T€OMETPHUU B HCKYCCTBE.

[IpyMeHATh MOJTYYEHHBIE 3HAHUS HA MPAKTUKE: aHAJIU3UPOBATh pEalibHbIC
CUTyalluh W TPUMEHSTh HM3YUYEHHbIC IOHATHS B IIPOLECCE IMOUCKA PEUICHUS
MaTeMaTU4ecku CcOopMyIupoBaHHOM TPOOJIEMBbI, MOJEIUPOBATh pealIbHbIC
CUTyallu Ha $S3bIKE TEOMETPUM, HCCIEAOBAaTh IOCTPOEHHBIE MOJEIU C
WCITOJIb30BAHUEM T€OMETPUUCCKUX TIOHITHI M TEOpEM, anmnapara anreOpsl; pemaTh
MIPAKTUYECKUE 3a/1a49H, CBSI3AHHBIE C HAXOXK/ICHUEM T€OMETPUUYECKUX BEJTUYMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosanuyecTBo yacon DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesoB U TeM (uu¢poBbie)
Konrtpoasnbie IIpakTuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBare/jibHbIEe
padoThbI padoThbI
pecypcsl
1 Benenue B ctepeoMeTputo 10 bubmorexa OK
a p p https://m.edsoo.ru/1¢209e37
) [IpsiMBIE U TUIOCKOCTH B IIPOCTPAHCTBE. 12 1 bubnuorexa [{OK
[TapanneabHOCTh NPSAMBIX M TJIOCKOCTEH https://m.edsoo.ru/1¢209e37
3 [lepneHuKyIApHOCTD IPSIMBIX U 12 bubnuorexa [JOK
IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
4 VYIyel MEKY NPSAMBIMU U IIJIOCKOCTSAMH 10 1 hitps:/m.edsoo.ru/1¢209¢37
bu6moreka [IOK
> MuororpaHHuKy 1 1 https://m.edsoo.ru/1¢209e37
, bubnuorexa [IOK
6 OOBEMBI MHOTOTPaHHHKOR ? ! https://m.edsoo.ru/1¢209e37
7 [ToBrOpeHue: ceueHus, pacCTOSIHUS U YIJIbI 4 1 bubmorexa HOK
p ’ P yr https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0



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

11 KJIACC

KosnuecTBo yacoB JJIeKTPOHHbIE
HauMeHoBaHue pa3iesioB H TeM udpoBbie
Ne i/ PaIA Kontpoabnsie IIpakTnuyeckue (mudpp )
MPOrpamMmbl Bcero o0pa3oBareJibHbIE
padoTbI padoTbI
pecypcbi
bub6mmoreka [IOK
! Tena spamenns 12 https://m.edsoo.ru/1¢209¢37
n bubnuorexa [{OK
2 ObLEmb1 TeN > ! https://m.edsoo.ru/1¢209¢37
3 BexTophe! M KOOpAWHATEI B IIPOCTPAHCTBE 10 1 bubnnorexa LIOK
p P poctp https://m.edsoo.ru/1¢209¢37
4 [ToBTOpeHue, 06001ICHME, 7 1 bu6mmoreka [IOK
cucTeMaTu3alus 3HaHUI https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0



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




IHOYPOYHOE IIVIAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJIEeKTPOHHbBIE
Ne Mara nudpossie
Tema ypoka Konrpoabnbie IIpakruyeckue
n/n Bcero H3yyeHus:  oOpa3oBare/IbHbIE
padoTsI padoTsI
pecypcsl
OcCHOBHBIE TIOHATHUS CTEPEOMETPHUU:
TOYKA, MpsiMas, INIOCKOCTb,
npoctpancTBo. [IpaBuna
1/1506 E)KGHI/IH Ha pHC Kax: 1 bubmorexa LHOK
p pHcyH . https://m.edsoo.ru/aecc77cd
M300paXCHHSI TIOCKOCTEH,
HapajuIeNbHbIX IPSMbIX (OTPE3KOB),
CepeuHbI OTpe3Ka
ITonsATHA: IEepeceKarouecs
IJIOCKOCTH rf)e €ceKaroluecs npsmas 1 bubmorexa [JOK
» TIep p https://m.edsoo.ru/2d8a9¢99
U TUIOCKOCTD
[TonaTus: nepecekaromuecs
IUIOCKOCTH, NTEPECEKAIOLTUECS IpsAMast 1 bubmorexa [TOK
> TP P https://m.edsoo.ru/db685¢73
1 TUIOCKOCTD
3HAKOMCTBO C MHOTOI'PaHHUKaMU,
n300pakeHe MHOTOTPaHHUKOB Ha | bubnuoreka [IOK
PUCYHKaX, Ha IIPOEKLIMOHHBIX https://m.edsoo.ru/a63959ed
yepTexax
HauanbHbie cBenieHus 0 Kyoe u
. Y bubmmoreka [IOK
MUPAMHUJIE, UX PA3BEPTKU U MOJEIIN. 1

CeueHns MHOT'OI'paHHUKOB

https://m.edsoo.ru/b30d{f38

HadvanbHbie cBefieHUs 0 KyOe 1
nupaMujie, UX pa3BEPTKU U MOJIEIIH.
CedeHuss MHOTOTPAaHHUKOB

bu6mmoreka IIOK
https://m.edsoo.ru/3d8ffd32
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TToHsATHE 00 AKCHMOMATUYECKOM

7 MOCTPOCHHUH CTEPEOMETPHUH: aKCUOMBI bubmorexka LHOK
P P PHIT: https://m.edsoo.ru/OccScafe
CTEPEOMETPHUU U CIEICTBUS U3 HUX
[TonsiTre 06 akCHOMaTHYECKOM
8 MOCTPOCHHUH CTEPEOMETPHUH: aKCUOMBI bubmorexa HOK
P p pHit: https://m.eds00.ru/239c8cb4
CTEPEOMETPHUU U CIIEICTBUS U3 HUX
[TonsiTre 06 akCHOMaTHYECKOM
9 MIOCTPOCHUH CTEPEOMETPHUU: aKCUOMBI bubmorexa [JOK
p p pHit: https://m.eds00.ru/65¢6b106
CTEPEOMETPHUU U CIEICTBUS U3 HUX
[TonsiTHE 00 AKCHOMATHYIECKOM
10 MOCTPOCHHUH CTEPEOMETPHH: aKCUOMBI bubmorexa LHOK
P PeOMETPHIL: https://m.edsoo.ru/258£c245
CTEPEOMETPHUU U CIICICTBUS U3 HUX
B3anmMHOe pacnionioxeHue npsiMbIX B
1 IIPOCTPAHCTBE: MEPECEKAIOIINECH, bubmmoreka [IOK
napajuiebHbIE U CKPEIIUBAIOIIHECS https://m.edsoo.ru/1a2520£6
npsiMbIe
[TapamienbHOCTE NPSAMBIX U
IIJIOCKOCTEW B MPOCTPAHCTBE:
12 napa’siebHbIe 111) $IMII)>IG B bubmorexa HOK
P p . https://m.edso00.ru/93ad36b3
IIPOCTPAHCTBE; MapaJIIbHOCTh TPEX
MIPSIMBIX
[TapannenbHOCTh NPSMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE: Bbubnuoreka [IOK
13 .
[TapannensHOCTH NPSIMOU U https://m.edsoo.ru/ee1d19b9
IJIOCKOCTH
14 VYIiibl ¢ COHANPaBICHHBIMU bubnuorexka HOK
CTOPOHAMU https://m.eds00.ru/9f4071b9
15 Yron Mex Iy IpsIMbIMH B bubmmorexa [IOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron Mexay npsIMbIMH B bubnmoreka [IOK
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[IPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
[TapaniensHOCTB TIJIOCKOCTEH: bubmmoreka [IOK
17
rnapa’juielibHbIE TIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBoiicTBa napajuiesIbHbIX IUIOCKOCTEN bubmorexa [JOK
P https://m.edsoo.ru/e504d656
[Ipocreiimne npocTpaHCTBEHHbIE
19 @Er bl Ha nnoI():KocI;I/I‘ TeTpasp, Kyo bubmorexa [JOK
P - TETPANIP, XY, https://m.edsoo.ru/4a28dc02
napajuieJenumnes
. bubmmoreka IIOK
20 Hocrpoenne ceenmit https://m.edsoo.ru/1d434d0f
. bubmuoreka [IOK
21 Hoctpoenue ceucnnuii https://m.edsoo.ru/ec26feSd
KontponbsHas pabora o teme
"IIpsiMble U MJIOCKOCTHU B bubnuoreka [IOK
22
npoctpancTe. [lapamiensHOCTh https://m.edsoo.ru/9a0a9%e56
HPSIMBIX U IIJIOCKOCTEN"
IleprieHIMKYISAPHOCTH IPSIMOM U
23 HJ‘I(I))CKO(;I”[FI/I'}II'IG pHeH 1508 JP;H HbIE bubmorexa [TOK
- TTEPHCHRY AP https://m.edsoo.ru/b19f6aSd
MpsIMbIE B IPOCTPAHCTBE
4 [Ipsimble napasienbHble U bubnuoreka [IOK
NEPIEHINKYIIAPHBIE K IIIIOCKOCTH https://m.edsoo.ru/0ac11c95
75 [IpsimMble napaienbHbIe U bubnuorexa HOK
MEPHEHIUKYIISPHBIE K TIIIOCKOCTH https://m.edsoo.ru/ba545966
26 [Tpu3Hak neprneHuKyIsIpHOCTH bubnuoreka [IOK
MPSMON U TNIOCKOCTH https://m.edsoo.ru/f85bfc46
27 [Ipu3Hak neprneHauKyIsIpHOCTH bubnuorexka HOK
IIPSIMOM U INIOCKOCTHU https://m.edsoo.ru/79165d15
Teopema o npsiMoi bubmmoreka [IOK
28 .
MEPHEHINKYIISIPHOMN TIOCKOCTH https://m.eds00.1ru/635¢5087
29 Teopema o npsimoit Bubnuoreka [IOK
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MEPIECHINKYISPHOMN TNIOCKOCTH

Teopema o npsamoit

https://m.edsoo.ru/bd3745f8
bu6mmoreka IIOK

30 "
MEPIEHIUKYIISIPHON TLIOCKOCTHU https://m.edsoo.ru/7d18834b
Ilepnennukynsap 1 HaKJIOHHBIE:
31 a(iTOHHI/Iey(J)IT gquI/I JI0 INIOCKOCTU Bubmiorexa LIOK
P . ’ https://m.edsoo.ru/33c477d3
paccTosiHUE OT MPSIMOM J10 TIOCKOCTH
[MeprieHauKyYIIsIp ¥ HAKJIOHHEIE:
32 a(i:TOﬂHI/IGYOT IT)quH 0 IJIOCKOCTH Bubmuorexa LIOK
p A ’ https://m.edsoo.ru/66fefadd
paccTosTHUE OT MPSIMOM J10 TUIOCKOCTH
[MeprieHauKyYIIsIp ¥ HAKJIOHHEIE:
33 a(f::TO}IHI/IGYOT IT)quI/I 10 TUIOCKOCTH Brtmiorexa IIOK
p g ’ https://m.edsoo.ru/a5b7b8e3
pacCTOsIHUE OT MPSAMOM /10 MIIOCKOCTH
IleprieHuKYIISIp U HAKJIOHHEBIE:
34 a(f::TOﬂHI/Iey(J)IT EO‘IKI/I 0 IJIOCKOCTH Bubmuorexa LIOK
p El ’ https://m.edsoo.ru/dbee22bc
paccTosTHUE OT TMPSIMOM J10 TUIOCKOCTH
35 YIIIbl B IPOCTPAHCTBE: YIOJ MEXKIY bubnuorexa [IOK
IIPSIMOM U IIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIi yro, TMHEHHBIH yroi bubnuoreka [IOK
JBYTPaHHOTO yIvia https://m.edsoo.ru/5fa0b3ce
JIByrpaHHBIN yro, TUHEHHBIN yroi bubnuoreka LIOK
37
JBYI'PaHHOIO yIJia https://m.edsoo.ru/c7c777ed
IMeprieHIUKYISIPHOCTE INIOCKOCTEN:
38 I ESHaIfl neyiei UKVIISIPHOCTH 1B Bubmzorexa LIOK
p vp FHIYIEP ABYX https://m.edsoo.ru/ec3e2da3
IUIOCKOCTEH
ITeprieHIUKYIIPHOCTD IIOCKOCTEM:
39 o 1§3Ha1< neyneizu/nc TIAPHOCTH 1B Brbmrorexa [IOK
p vp yip yX https://m.edsoo.ru/ed9e2a8e
IUIOCKOCTEN
IlepneRINKYIIPHOCTE MIOCKOCTEH:
PICHARIYIAD bubmuoreka [IOK
40 MPU3HAK NEPHEHIUKYISIPHOCTH ABYX

IUIOCKOCTEN

https://m.edsoo.ru/ba75dc57
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bubmmoreka IIOK

41 Teopema 0 TpEX mepreHAHKYIApax https://m.edsoo.ru/e4972cdc
42 Teopema 0 TpEX MEepIEHIUKYIIApax bubmorexa [JOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEX MEpPHEHAUKYIIPAX bubmorexka LOK
https://m.edsoo.ru/9246736
KontponbHas paboTa 1o remam
m "IlepnieHIMKYASIPHOCTD NPSIMBIX U Bubmuoreka [JOK
mockocte" u "Yrisl Mexay https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTAMHU"
[TonsiTHE MHOTOTpaHHUKA, OCHOBHbBIE
45 AJIEMEHTHl MHOTOTPAHHHKA, BBITYKJIbIE bubmuoteka [IOK
Y HEBBIITYKJIbIE MHOTOIPaHHUKY; https://m.edsoo.ru/2d24e873
pa3BEPTKA MHOTOTPAHHUKA
[Tpusma: n-yronbHas Npu3Ma; TpaHu U
OCHOBAHUS IIPU3MBI; IIpsiMast U bubmuoreka LIOK
46
HaKJIOHHAs IPU3MBbI; OOKOBas U https://m.edsoo.ru/b4ad63ad
II0JIHAs! TIOBEPXHOCTD IIPU3MBI
47 [Tapannenenunen, npsiMOYTOJIbHBIN bubnuoreka [IOK
napa’suiesienuIie]l U €ro CBOMCTBa https://m.edsoo.ru/8a7be683
[Tupamua: n-yroiapHas nupaMuia,
TPaHU U OCHOBAaHUE MUPAMUJIBL;
48 621(01321;[ Y TI0JIHAs HOBGI:)pXHOIEJTB bubmmorexa [JOK
R https://m.edsoo.ru/fblcd0as
NIUPAMHU/JIbI; IPAaBUJIbHASL U yCEUEHHAS
nupamMuia
[TpaBuiIbHBIE MHOTOTPAaHHUKHU:
MOHSITHE MTPABUIIBHOTO
49 MHOI'OI'PaHHHKA; IIPaBUJIbHAS IIPU3Ma bubnuorexka HOK

¥ MIPaBWJIbHAS MUPAaMKJIA; TPABUIIbHAS
TPEYyrojibHasl MUpaMuaa 1
NPaBUIBHBIA TETpa’ap; KyO

https://m.edso00.ru/074c8865
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[Ipencrasnenue o paBUIBHBIX

bubmmoreka IJOK

50 MHOTOIpaHHHKaX: OKTadIp, JOACKad
P AP, AR AP https://m.edsoo.ru/a0fdd5bf
1 UKOCadIp.
CuMMeTpus B MPOCTPAHCTBE:
CUMMETpPHS OTHOCUTEJIBHO TOYKH,
MPSIMOM, TJIOCKOCTH. DJIEMEHTBI bu6mmoreka [IOK
51
CUMMETPHUHU B IIUPAMUAX, https://m.edsoo.ru/b9¢777d9
napajuieJenumneaax, mpaBuIbHbIX
MHOTOT'PaHHHUKaX
Brruncienue 31eMeHTOB
52 MHOTOTPaHHHMKOB: pEOpa, TraroHaau Bubmiorexa HOK
P - bebpa, A ’ https://m.edsoo.ru/6cdbecef
YIJIbI
[Tnomans OOKOBOW MOBEPXHOCTH H
IMOJIHOM MMOBEPXHOCTH MPSAMOit
53 TIPU3MBI nnop aapb OCHOI;aHI/Iﬁ Bubmaorexa IIOK
P ’ Han . ’ https://m.edsoo.ru/37d84157
TeopeMa 0 OOKOBOW MOBEPXHOCTH
IPSAMOM IIPU3MBI
[Tnomane 60KOBOI MOBEPXHOCTH U
MMOBEPXHOCTH IIPaBUILHOM
54 0i7| aIIz/II/IL[LI TeopeMa 0 ILJIOIIAIN Bubmaorexa [IOK
P . P .. . https://m.edsoo.ru/5603e¢30b
OOKOBOM MOBEPXHOCTH YCEUEHHON
MTAPaMUJIBI
55 KontponbHas pabora 1o reme bubnuorexa HOK
"MHororpaHHuku" https://m.edsoo.ru/a95f5¢04
N bubmmoreka [IOK
56 ITonstre 06 00BEME
https://m.edsoo.ru/7ad0020b
N bubmmoreka [IOK
57 O0BEM MUpPaAMHUIBI
p a https://m.eds00.ru/235171b3
.. b K K
58 O0BEM UpaMuIbI nbmmoreka 110

https://m.edsoo.ru/f47dfefd
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bubmmoreka IIOK

59 OOBEM mHpanm b1 https://m.eds00.ru/79¢10312
. bu6mmoreka [IOK
60 OOnEM a1 https://m.edsoo.ru/2faadc3f
N bubmuoreka [IOK
61 OOnEM mpusMbI https://m.eds00.ru/79853608
N bubmuoreka [IOK
62 OOBEM mpusMEI https://m.edso0.ru/1e053890
N bubmuoreka [IOK
63 OObEM mpH3MbI https://m.eds00.ru/482d351
64 KonrtponbHas pabora o reme bubnuoreka [IOK
"O0BEMBI MHOTOT'PaHHUKOB" https://m.edsoo.ru/28a6573¢
IToBTOpenue, 0000IIEHNE
65 CI/ICTeMpaTI/ISa us SIf:HI/Iﬁ [TocTpoenue buGnuorexa LIOK
. H ) p https://m.edsoo.ru/098bedad
CEUYECHMI1 B MHOTOTPaHHUKE
[ToBTOpenue, 06001IEHIE
cUCTeMaTH3aIs 3HaHUH.
Boruncnenue paccTosSHUM: MEXTY bubnuoreka [IOK
66 .
JIIBYMsI TOYKaMH, OT TOYKHU 10 IIPSIMOMU, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 TUIOCKOCTHU, MEXKITY
CKPEITUBAIOIIUMHUCS TPSIMBIMU
bu6mmoreka [IOK
67 Hrorosas koHTpOIBHAS paboTa hitps://m.cdsoo.r/b9146bc0
[ToBTOpenue, 0600ICHNE
cUCTeMAaTH3aIs 3HaHUH.
Brruncnenue yrioB: Mex
r o bubmuoreka [IOK
68 CKPELIMBAIOIIHUMHUCS TPSIMBIMH,

MEXIY MPSIMOM U TUIOCKOCTBIO,
JBYIPAaHHBIX YIJIOB, YIJIOB MEXIY
IIJIOCKOCTSMH

https://m.edsoo.ru/56765e8b
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OBIIEE KOJIMYECTBO YACOB 11O
[NPOI'PAMME

68



11 KJIACC

KosuvecTBo yacoB JIeKTPOHHbIE
Ne aTa nudpoBbie
Tema ypoka Kontpoabusie IIpakTnueckue A bp
n/n Bcero u3ydeHusi oOpa3zoBarejibHbIE
padoTbI padoTbI
pecypcsl
Cdepa u map: meHTp, paauyc,
1 JIMaMeTp; TUIOIIA/lb MOBEPXHOCTH 1 Brtmiorexa IIOK
’ p https://m.eds00.ru/0341bc2b
chepnl
BzaumHuoe pacnonoxenne chepbsl 1
P Pep bubmuoreka [IOK
2 IUIOCKOCTH; KacarenbHas IJI0CKOCTh 1
https://m.edsoo.ru/bed12a43
K cepe; Turomans chepsl

3 N3ob6paxenue chepsl, mapa Ha 1 bubmmoreka [IOK
mwrockoct. CeueHus 1mapa https://m.edsoo.ru/bc15f712
Hunuuapudeckas TOBEPXHOCTD,

4 oOpasyromue MUIHHIPUIECKON | bubnuorexa [IOK
MOBEPXHOCTH, OCh LUIIMHIPUYECKON https://m.edsoo.ru/6054b8cl
MMOBEPXHOCTH
Hunuuap: ocHOBaHMs U OOKOBast

5 MMOBEPXHOCTh, 00pa3yroIasi U OCh; | bubmmoteka [IOK
IUIOIIA s OOKOBOM U ITOJIHOMH https://m.edsoo.ru/188{6216
MTOBEPXHOCTH
N300paxenne NUIMHAPA HA
miaockocTd. Pa3BépTka HuiuHIapa.

6 CeueHus IUINHLI pa (HJIOCKOCTII:}o 1 bubnnorexa LIOK

N P ’ https://m.edsoo.ru/016e25¢eb
napauieaIbHON WIn
NEePHEHIUKYASIPHON OCHU LUITUHIPA)
Konunueckasi moBepXHOCTb,
P . bubmuoreka [IOK
7 oOpa3yromme KOHMIeCKOU 1

MOBEPXHOCTH, OCh U BEPILIMHA

https://m.edsoo.ru/c94ba09b
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KOHHUYECKOUW MOBEPXHOCTHU

KOHYCZ OCHOBAHME U BEPIIMHA,

8 o0pa3 ast ¥ OCh; IJIOLIA/Ib bummorexa TIOK
pasyrom > TUTOMan https://m.edso0.ru/897dd3b2
OOKOBOM U MOJHON MOBEPXHOCTHU
Yceu€HHBIN KOHYC: 00pa3yloniue u
9 BBICOTA; OCHOBaI}{/I/ISI u %013:)32;1 bubmmorexa TIOK
’ https://m.edsoo.ru/1468bab3
MTOBEPXHOCTh
N306paxeHnne koHyca Ha
mrockoctu. Pa3BépTka koHyca.
Ceuenus koHyca (IJI0CKOCTBIO, bubmuoteka [IOK

10 .
rnapajiyIeJIbHO OCHOBAHUIO, U https://m.edsoo.ru/0Obdelbe8
TJIOCKOCTBIO, TIPOXOSIINEH Yepes
BEpILUHY)

1 KomOunarus Ten BpamieHus u bubmmoreka [IOK
MHOTOTPaHHUKOB https://m.edsoo.ru/3cefl10e5
MHOrorpaHHyK, ONMMCAHHBIA OKOJIO

12 cthepsl; chepa, BOUCaHHAS B bubmmoteka [IOK
MHOTOTPaHHUK WIH B TEJIO https://m.edsoo.ru/0b136158
BpAaIICHUS

13 [TonsTre 06 00béMe. OCHOBHBIC bu6mmoreka [JOK
CBOIicTBa 00BEMOB Te https://m.eds00.ru/26a03fb7

, bubmmoreka [IOK
14 O6HEM tuimHpa, KoHyca https://m.edsoo.ru/5513d87b
. bu6mmoreka [JOK
1
> OOBEM mapa 1 moma: cheper https://m.edsoo.ru/d189bde2
[Tomo6HBIE TE€Na B IPOCTPAHCTBE.
CoOTHOIIICHUS MEXKTY TUTOIIAISIMHU bubmmorexa [IOK

16 . A
MMOBEPXHOCTEH, 00bEMaMU https://m.edsoo.ru/810cfleb
MMOAOOHBIX TE

17 KontponwsHas pabora mo remam bubnmoreka [IOK
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"Tena Bpamenus" u "O06bembl Ten"

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

18 BekTop Ha niockocTy U B bubmmoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/Scaefclb
19 ClioxkeHue U BbIYUTAaHUE BEKTOPOB bubmorexka LOK
p https://m.edsoo.ru/23f4f089
20 YMHO)KEHHE BEKTOPA HA YUCIIO bubmorexa HOK
p https://m.edsoo.ru/dee379¢eb
Paznoxxenue BekTopa 1o Tpém
21 HEKOMILTAHAPHBIM I]:GKTO :Ia)M bubmorexa LHOK
P PaM. https://m.edsoo.ru/a28fd74e
[IpaBuio napamenenunena
Pemienue 3amay, CBA3aHHbBIX C
22 1 I/IMeHeHI/IeﬂM MIPaBJI ICUCTBUH C bubmorexa LHOK
p p a https://m.eds00.ru/5a827900
BEKTOpamMu
KoopaunarHO-BEKTOPHBINA METO,
23 I I/IpIE:HIeHI/II/I reOMeIT) I/I‘ICCKI/IXH bubmorexa [JOK
pup p https://m.edsoo.ru/d3alfe30
3a1a4
[IpsiMoyronbHas cucteMa KOOpAUHaT
24 B ITpocTpaHcTBe. KoopanHars! bubmuoreka LIOK
BekrTopa. [Ipocreimme 3anauu B https://m.eds00.ru/48db7058
KOOpAUHaTax
75 VYron mexnay Bekropamu. CkansspHoe bubmmoteka [IOK
MPOU3BENEHUE BEKTOPOB https://m.edsoo.ru/725effc4
Beluncnenue yrioB Mexay bubnuorexa HOK
26
NPSMBIMH U IIITOCKOCTAMU https://m.edsoo.ru/8efbe78e
KonTponsHnas pabota o teme
27 "Bero bl 1 K(?O WHAaTHI B bubmorexa [JOK
P " PA https://m.edsoo.ru/77¢22fc5
MPOCTPAHCTBE
IToBTopenue, 0000IIEHNE U
P o . bubmuoreka [IOK
28 cucreMaru3anus 3HaHui. OCHOBHBIE

¢burypsl, GpakThbl, TEOPEMBI Kypca

https://m.edsoo.ru/1780basd



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

IIaHUMETPUHA

[ToBTOpeHue, 06001ICHNE U

9 cucTeMaru3anus 3Hannii. OCHOBHEIC 1 bubmuoreka [IOK
¢burypsl, GpakThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHUMETPUU
[ToBTOpeHue, o600IICHHE U
cUCTeMaru3aius 3HaHu|. 3a1auu bubmuoreka [IOK

30 1
IUIAHUMETPUH U METOJIBI UX https://m.edsoo.ru/7491efe0
penieHus
[ToBTOpeHue, 0000ICHHE U

31 CHUCTeMaTHh3anus 3HaHUU. 3a1a9n 1 bubmuoreka [IOK
IUITAHUMETPUU U METOIBI UX https://m.edsoo.ru/4dffda97
perieHus
[ToBTOpEeHue, 06001ICHHE U

17 cucrtemaru3aius 3HaHui. OCHOBHBIE 1 bub6mmoreka [JOK
¢burypsl, GpakTsl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETPUH

bubaunoreka IIOK

33 HToroBast KOHTpOJIbHAs paboTa 1 hitps://m.edsoo.r/ec24dfe?

34 [ToBTOpeHue, o6o0IICHHE U 1 bubmmoreka [JOK
cucTeMaTH3alusg 3HaHuU https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME



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




IIPOBEPSIEMbBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITPOT' PAMMBI

10 KJIACC
Kon .
IIpoBepsiemMble peaMeTHBIE Pe3yJIbTaThl 0CBOCHHSI OCHOBHOM
NpoBepsIeMOro .
pesyabTaTa o0pa3oBaTe/IbHOM NPOrpPaMMBbl CpeIHero o01ero oopa3oBaHust
7 I'eomerpus
7.1 OrnepupoBarh MOHATUAMH: TOUKA, MPAMAsi, IIIOCKOCTh
75 [TpyMeHsTh aKCMOMBI CTEPEOMETPUM U CIIEACTBHUS U3 HUX IPU PEIICHUU
' reOMETPUYECKUX 33134
73 OnepupoBarb MNOHATHAMM: NAPaUIEIBHOCTb M IEPHEHIUKYIIPHOCTD
' IPSAMBIX U IIJIOCKOCTEN
24 KnaccudumupoBars B3aMMHOE paCIONIOKEHHE NPSMBIX M IDIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBarh MOHATUSMU: JABYTPaHHBIA Yo, TPpaHU JBYIPAaHHOIO yIia,
7.5 pedpo ABYIpaHHOTO yIIia, JIMHEHHBINH yroji ABYTPaHHOTO YINa, TpajycHas
Mepa JIBYI'PaHHOIO yIiia
6 OnepupoBarh MOHATUSMU: MHOTOTPAHHHUK, BBINYKJIBI W HEBBITYKJIbBII
. MHOTOTPaHHHUK, JIEMEHTHl MHOTOTPaHHHKA, TPaBUJIbHBIII MHOTOI'PaHHUK
77 Pacrnio3HaBaTh OCHOBHBIE BHJbl MHOTOIPAaHHHMKOB (IHMpamuaa, MpHU3Ma,
. MIPSIMOYTOJIHHBIN MapasuieNenures], Kyo)
KnaccupunupoBarb ~ MHOTOIpaHHUKH, BbIOMpass  OCHOBaHUSA  JUIS
. KkiJaccupukauy  (BBIMYKJIbIE M HEBBINYKJIBIE  MHOIOTPAHHUKH,
. NpaBWIbHbIE MHOTOTPAHHUKH, TPSMbIE U  HAKJIOHHBIE IPHU3MBI,
napasiesIenune 1)
79 OnepupoBarb HNOHATUSAMU: ceKyIas IIJIOCKOCTB, cedeHue
' MHOTOTPaHHUKOB
710 OOBSACHATH  NPUHIMIBI  MOCTPOCHUS  CEYCHUH  MHOTOTPAHHUKOB,

7.11

HCIIOJIB3YyA MCTO/ CIICA0B

CTpOI/ITI) CCUCHUA MHOI'OTPpaHHHUKOB MCETOAOM CJI€AOB, BBIIIOJIHATH

(BBIHOCHBIE) MJIOCKHUE YEPTEXU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (pUTYp:




BH/I CBEPXY, COOKY, CHU3Y

7.12

Pemare 3aaun Ha HaXOXAEHHE FEOMETPUUYECKHUX BEJIMYMH MO o0pas3iam
WM aJIrOpuTMaM, IPUMEHSS W3BECTHBIE AHAIUTHUYECKUE METOIbI IPH
pELIEHUM CTAHAAPTHBIX MAareMarM4eCKUX 3a1ad Ha  BBIYUCIECHHUE
PaCCTOSSHUM MEXKIy BYMsI TOYKaMH, OT TOYKH JO MPSMOM, OT TOYKH 10

IIOCKOCTH, MCKAY CKPCIIUBAOIIUMUCA IIPAMBIMU

7.13

Pemiarp 3aaun Ha HaXOXJAE€HUE T€OMETPUYECKUX BEJIMYMH 10 0Opasuam
WM aIrOpUTMaM, NPUMEHSsS H3BECTHBIC AHAJUTUYECKHE METOIbI IIPU
pELICHUU CTaHAAPTHBIX MAaTEeMaTMYE€CKUX 3aJad Ha BBIYKUCIEHUE YIIIOB
MEXY CKPEIIMBAIOIUMHUCA IPSIMBIMH, MEXAY NPSIMOW U IIOCKOCTBIO,

MCXKAY MIIOCKOCTAMU, ABYI'PAHHBIX YITIOB

7.14

7.15

7.16

7.17

7.18

Beraucisate 00bEMBI M IUIOMIATX TIOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3Ma, nmupamuaa) ¢ IpUMEHEHUEM (OPMYII, BBIYUCIIATH COOTHOIICHHSI
MEXIY IUIOIIAASIMHU MTOBEPXHOCTEM, o0néMaMu MOTOOHBIX

MHOTI'OI'PaHHHUKOB

OHepI/IpOBaTL MNOHATHUAMHA: CHMMCTPUA B IPOCTPAHCTBC, LICHTP, OCb U

IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPHH (DUTYPHI

W3Bnekarp, MpeoOpa3oBbIBaTh M HHTEPIPETUPOBATH HHOOPMALHIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKHX (Urypax, MpEACTaBIECHHYIO Ha
YepTekKax U pUCYHKAX

[TpumeHsTh reoMeTpuueckre (QaxThl U PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEAIOJIararolUX HECKOJIBKO IIAaroB pELIEHUs, €CIH YCIOBUSA
IIPUMEHEHHUS 3aJ1aHbl B IBHOM (hopme

IIpuMeHATH mNpoCTEHIIME MNPOTPaMMHBIE CpPEICTBA M JJIEKTPOHHO-

KOMMYHHUKAIUOHHBIC CUCTCMBI ITPU PCHICHUH CTECPCOMCTPUICCKHUX 3a4av

7.19

7.20

HpI/IBO,Z[I/ITB IMPUMEPbI MATEMATUYCCKUX SaKOHOMepHOCTeﬁ B IpHUPOJAC U

JKU3HHU, paCliO3HABATh IMMPOABJICHUEC 3aKOHOB 'COMETPUN B HCKYCCTBC

[TpuMeHATH MONyuYeHHbIE 3HAaHUS Ha MPAKTHKE: aHAJIU3UPOBATh PEeabHbIE
CUTyallul M TPUMEHSTh HW3YYEHHbIE MOHATHS B IIpoliecce IOHCKa
pelIeHHs] MaTeMaTHYeCcKu c(hOpMYITUPOBAaHHOI MpoOIeMbl, MOAECTUPOBATH
peasibHbIE CHUTYyallud Ha S3bIKE T'€OMETPHH, UCCIIENOBAaTh MOCTPOCHHBIE
MOJEIHN C MCIOJIb30BAHUEM TIE€OMETPUUYECKUX TIOHATUH M TEOpEM,
anmapara anreOpbl, pemarb MpPaKTUYECKHWe 3aJadyM, CBSI3aHHBIE C

HaxXO0XJACHUCM I'€COMCTPUICCKUX BCINYNH




11 KUIACC

11I§)(:)I:3epﬂeM0r0 IIpoBepsiembie HPCIIMCTHLIC pe3yJIbTaThbl 0CBOEHHMS] OCHOBHOM
00pa3oBaTe/IbHOI NMPOrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yJbrara
6 I'eomeTpus
OnepupoBarh NOHATUSAMU: IHJIMHAPUYECKAsI TTOBEPXHOCTh, 00pa3yromue
6.1 UWJITUHIPUYECKON TOBEPXHOCTH, IWJIMHAP, KOHUYECKAash MOBEPXHOCTD,
' oOpa3yronue  KOHHYECKOW  IOBEPXHOCTH, KOHYC, cdepuueckas
MMOBEPXHOCTh
6.2 Pacrio3naBarp Tena BpamieHust (UIHHID, KOHYC, cdepa U map)
6.3 OOBACHATH CIOCOOBI OTYYEHUS TeIl BpallleHuUs
6.4 Knaccudunuposars B3auMHOE pacmnonokeHue chepsl U MIOCKOCTH
OnepupoBarh MOHATUSMU: ILIAPOBOM CETMEHT, OCHOBAaHUE CErMEHTa,
6.5 BBICOTA CETMEHTA, IIAPOBOM CJIO, OCHOBAHME IIAPOBOTO CJIOS, BBICOTA
LIAPOBOI'O CJIOs, IAPOBOM CEKTOP
6.6 Boruncnsate 00bEMBI M TUIOIIAAM TOBEPXHOCTEW Tell BpalleHUS,
' T€OMETPUYECKHUX TEJI C MPUMEHEHHEM (POPMYJT
OnepupoBarh TOHATHUSMHU: MHOTOTPAHHUK, BIMCAHHBIA B cdepy H
6.7 OTMCAHHBIN 0KOJIO cepsl, cepa, BIUCaHHAS B MHOTOTPAHHUK WM TEJO
BpaIieHus
6.8 BbluuCHATE COOTHOIIEHHMS MEXAy IUIOHIAJAsIMU TOBEPXHOCTEH U
' 00BEMaMU TTOIOOHBIX TEJ
6.9 N3oOpaxkars uzydaembie QUTYpPBI OT PYKH U C IPUMEHEHUEM IPOCTHIX
' YEepTEKHBIX UHCTPYMEHTOB
BoimonHATh (BBIHOCHBIE) IIOCKHME YEPTEXH M3 PUCYHKOB MPOCTHIX
6.10 00BEMHBIX (UTYp: BHJl CBEpPXY, COOKY, CHHU3Y; CTPOUTH CEUEHHS Tel
BpalIeHUs
W3Bnekath, MHTEPHPETUPOBATh U MPEOOPa3OBHIBaTH WH(MOPMAIUIO O
6.11 MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (Urypax, MPEACTAaBICHHYI0 Ha
YyepTekax U pUCyHKax
[IpuMensaTh reoMeTpudeckre (PaKThl TSI PEHICHUSI CTEPEOMETPUIECKUX
6.12 3a/1a4, MPEANOJararoluMX HECKOJIbKO IIAroB PEIICHUs, €CIIH YCIOBHS
MIPUMEHEHHUS 3a/1aHbI B SBHOU (hopMme
6.13 OnepupoBarh MOHATUEM: BEKTOP B IPOCTPAHCTBE




6.14

BremonaaTs ,Z[GﬁCTBHSI CJIOKCHHA BCKTOPOB, BBIYHUTAHHSA BCKTOPOB U
YMHOXKXCHHA BCKTOpa Ha 4YHUCIIO, OG’bHCHHTB, KaKMMH CBOMCTBaMU OHU

o0agaroT

6.15

HpI/IMeHHTB IIpaBUJIO IIapaJuICICuIeaa mpru CI0XKCHHU BEKTOPOB

6.16

OHepI/IpOBaTB IOHATHUAMU: JOCKAPTOBBI KOOPJAWHATHEI B IIPOCTPAHCTBE,
BCKTOp, MOAYJIb BEKTOpa, PaBCHCTBO BEKTOPOB, KOOpAWHATBI BEKTOpPA,
yroji MCXKJY  BCKTOpaMu, CKaJIIpHOC MMPOU3BCACHUC BCKTOPOB,

KOJIJIMHCAPHBIC U KOMILJIAHAPHBIC BCKTOPLL

6.17

HaxonuTe cymMMy BEKTOPOB U IPOMU3BENECHUE BEKTOpA HAa YHUCIIO, Yroj
MEX/1y BEKTOpaMH, CKaJISIPHOE MPOU3BEACHUE, PACKIIAIbIBATE BEKTOP 110

JABYM HCKOJIJIMHCAPHBIM BEKTOpaM

6.18

3a,Z[aBaTL IJIOCKOCTh YPABHCHHUEM B HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

6.20

Pemars HpOCTCﬁLHHG reOMCTpUYCCKUEC 3adaid Ha IIPHUMCHCHUC

BCKTOPHO-KOOPAUHATHOT'O METOda

Pemars 3aJa4u Ha [JOKa3aTrCJIbCTBO MAaTrCMAaTHYCCKUX OTHOIIICHUH U
HaXO0XJICHHUC I'COMCTPHUUCCKUX BCIIMYHUH II0 06pa3uaM HIIN aJIrOpUTMam,
IIPpUMCHSA HN3BCCTHBIC METOAbI npu pPCUICHUN CTaHJApTHBIX

MaATEMaTU4YCCKHUX 3aaa4d

6.21

[IpuMeHATH TpOCTEWIIME IPOrPAMMHBIE CPEACTBA U JIEKTPOHHO-

KOMMYHHUKAIIUOHHBIC CUCTEMEI IIPU PCHICHUHN CTCPCOMETPUIYCCKHUX 3a4a4

6.22

[IpuBOoNTH NMpUMEpB MAaTEMATHYECKUX 3aKOHOMEPHOCTEN B MPUPOIE U

JKU3HH, paCIIO3HABATDH ITPOSBIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

6.23

[TpuMeHATH MOMTyYeHHbIE 3HAHUS Ha MPAKTHUKE: aHAJIU3UPOBATh pealbHbIe
CUTyallUM W TPUMEHSATb H3YyYEHHBbIE IIOHATHS B IIpolLlecce IOUCKa
peleHus MaTeMaTH4eCKU chOopMyYIHPOBAHHOM pooIeMbl,
MOJIEIMPOBATh PEANIbHbIE CUTYallud Ha S3bIKE T'€OMETPUH, HCCIIEI0BaTh
IIOCTPOEHHBIE MOJENH C HCIOJb30BAHUEM TI'€OMETPUUYECKUX IOHATHH U
TEopeM, anmnapara ajareopbl, pemarb NpakTUYECKUE 3a/1aui, CBSI3aHHBIE C

HaxXO0XJICHUCM I'COMCTPHUYCCKUX BECIINYNH




ITPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon

7.1

7.2

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

I'eomerpus

OcHOBHbBIE TIOHSITUSI CTepeOMETpuUU. Touka, mpsiMasi, IUIOCKOCTb, MPOCTPAHCTBO.
[TonsiTHe 06 akCHOMAaTUYECKOM MOCTPOCHUH CTEPEOMETPUHN: AKCHOMBI CTEPEOMETPUU

n CJICACTBUA U3 HUX

B3auMHOEe  pacrnonoxkeHHe TPSAMBIX B NIPOCTPAHCTBE:  IEpECEKarolluecs,
napajjieNibHble M CKpeliuBarouecs npsmele. [lapannensHocTs HOpsSMBIX U
IUIOCKOCTEM B MPOCTPAHCTBE: MapajlieibHble MpsIMble B  IIPOCTPAHCTBE,
HapajieIbHOCTh TPEX MNPSAMBIX, MApaJIeNbHOCTh HPSAMOM M IUIOCKOCTH. YIVIBI C
COHAIIPaBJICHHBIMM CTOPOHAaMH, Yyroil MeXJIy HpsSMbIMA B IPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEH: MapajelbHble IIOCKOCTH, CBOWCTBA MapalieIbHbIX
wiockoctei. Ilpocrelimme mpocTpaHcTBeHHBIE (PUTYPHI Ha IJIOCKOCTH: TETPasdp,

Ky'6, mapaiCJaCiurIica, IoCTpoCHUcC CCUCHUI

7.3

[lepnieHIUKYIAPHOCT, MNPAMOW M IUIOCKOCTH: IEPIEHIUKYISIPHBIE IIpsSMbIE B
MIPOCTPAHCTBE, MPAMBIC [TAPAUICIBHBIE U NEPIECHANKYISIPHBIE K IUNIOCKOCTH, IPU3HAK
MEPIEHIUKYIAPHOCTH IIPSIMOM U IIJIOCKOCTH, TEOPEMA O MPSMOU MEePIEHAUKYIAPHOMN
IJDIOCKOCTH. YINIBI B IPOCTPAHCTBE: YIOJ MEXAY MPSAMOM M IUIOCKOCTBIO,
IBYTPaHHBIM yrojl, JUHEHHBIM Yyroil JByrpaHHoro ymia. llepnenmukymsap wu
HAaKJIOHHBIE: PAcCCTOSHHE OT TOYKH JO IUIOCKOCTH, PACCTOSHHME OT MPsSAMOU 110
IUIOCKOCTH, MPOEKLUsl (UTyphl Ha MIIOCKOCTb. IlepneHIuKynsIpHOCTh TIOCKOCTEMH:
MpU3HAK  NEPHNEeHIUKYISIPHOCTH  JIBYX  IUilockocte. Teopema o  Tpéx

NEPpICHAUKYIIApaX

7.4

[lonsiTHE MHOrOrpaHHMKAa, OCHOBHBIE JJIEMEHTBI MHOIOI'DAaHHMKA, BBITYKIIBIE U
HEBBIITYKJIBIE MHOTOIDAaHHMKH, pa3BEPTKAa MHOrorpaHHuka. IIpusma: n-yronpHas
npu3Ma, TpaHM M OCHOBAHUS MPHU3MBI, MpsiMasi U HAKJIOHHAs MPU3MbI, OOKOBas U
IIOJIHAsI TOBEPXHOCTH IIpu3Mel. [lapauienenurmen, NpsAMOyTroIbHBIN NapajuIeIeIUuIe]
u ero corictBa. [lupamuna: n-yronpHas nupamMuaa, TpaHu U OCHOBAaHWE IUPAMMUIBI,
OoKOBasi U TOJHAsl MOBEPXHOCTh MUPAMHUIBI, IPABUIbHAS U yCEUEHHAs NMHUpaMUJA.

OneMEHTBI Npu3Mbl MW THPaAMHIBI. HpaBI/IHBHLIe MHOI'OT'PaHHHUKHU: ITOHATUC




7.5

7.6

7.7

MPaBUJIBHOTO MHOTOIPDAHHMKA, IpaBUJIbHAs NpHU3Ma W MpPaBWIbHAS MNHUpaMUIA,
NpaBUJIbHAS TPEYroJibHAS MUpaMua U MPaBUIBHBIN TeTpasap, Kyo. [Ipencraienue
O MPaBWIbHBIX MHOTOTPAHHUKAX: OKTA3Ap, AOAEKAdIp U uKocaap Apyrue CedeHus

IMPU3MBI 1 THPaAaMHUbI

CumMeTpuss B TPOCTPAHCTBE: CHMMETPUS OTHOCHTEIBHO TOYKHU, MPSMOI,
IJIOCKOCTH. DJIEMEHTBI CUMMETPUU B MUPAMUAAX, NapaJlICIICIUIIEAAX, IPaBUIIbHBIX

MHOT'OrpaHHHUKax

Bbruuciienue 31eMEHTOB MHOTOTPAaHHHMKOB: p&0pa, nuaroHanu, yrisl. [lmomans
OOKOBOM TMOBEPXHOCTM M IHOJHOM IIOBEPXHOCTU HPSIMOM NpU3MBI, IUIOIAIb
OCHOBaHUH, TeopemMa 0 OOKOBOI MOBEPXHOCTH NpsAMOii pu3Msbl. Ilnomans 60koBoOM
IIOBEPXHOCTH W TIOBEPXHOCTH IPABUIBHONM NHMPaMUIbl, TEOpPEMa O IIOLAJU

yceu€nHoit nupamupl. [lorstue 06 06bémMe. OOBEM MUPaMUIBI, TPU3MBI

[Tono6ueIe Tena B mpoctpancTBe. COOTHOIIEHHUS MEX/Y TUIOMAASIMU TOBEPXHOCTEH,

00bEMaMH IOAOOHBIX TEN

11 KJIACC

Kon
6

6.1

IIpoBepsieMblii 31eMEeHT colepKaAHUS

I'eomeTpus

[unuHapudeckast MOBEPXHOCTh, 00pa3yIoIIHe HUIHHAPUIECKON MOBEPXHOCTH, OCh
HHHHHI{pH‘IeCKOﬁ HOBerHOCTI/I. HI/IJ'II/IH}IpI OCHOBaAHUA H 6OKOBa$I HOBCpXHOCTI),

oOpa3yrolasi ¥ 0Ch, IIIOMIAlb OOKOBOW U MOTHON MOBEPXHOCTH

6.2

6.3

Konunyeckas nmoBepxHOCTh, 00pa3yrolire KOHMYECKON MOBEPXHOCTH, OCh U BEpPIITUHA
KOHMYECKOH moBepxHOoCcTH. KoHyc: OCHOBaHME M BeplIMHA, oOpasyromas U OcCkh,
ionaab OOKOBOM M TMOJIHOM MOBEPXHOCTH. YCEUEHHBIM KOHYC: oOpasymooliue u

BbICOTA, OCHOBAaHHUA U OoxoBast IMOBCPXHOCTDH

Ccdepa u map: ueHtp, paguyc, AMameTp, Moa b MOBEpPXHOCTH cdepbl. B3aumuoe

pacnosioxeHue cepbl M IUIOCKOCTH, KacaTelbHasl IUIOCKOCTh K cdepe, IUIomaab

cdepbl

6.4

N3o0pakenne Ten BpamieHus Ha TUIOCKOCTU. Pa3BépTka nunmHapa 1 KOHyca

6.5

KoMOuHanmu Tten BpallleHHs ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHHMK, ONUCAHHBIN

okoJio cepsl, chepa, BIUCaHHAS B MHOTOTPAaHHUK, WU TEJIO BPAIICHUS

6.6

[Tonsstue 06 oOwvEMe. OcHOBHBIE CBOICTBA 00BEMOB Ten. Teopema 00 oOBEME
MPSIMOYTOJIBHOTO MapaieNienunena u ciaeacTsus u3 He€. O0bEM HUITUHAPA, KOHYCA.

O06BEM mapa u miomaab chepbl




[TomoOubie Tema B mpocTtpaHcTBe. COOTHOIIEGHUS  MEXKIY — IUIOMIASIMU

o7 MOBEPXHOCTEH, 00hEMaMU MOTOOHBIX TEI
6.8 Ceuenus uwiuHapa (MapaieNbHO W NEPHEHAMKYISIPHO OCH), CEUEHHUs KOHyca
' (mapanienbHOE OCHOBAHHUIO U IPOXOJSAIIEE YEPE3 BEPIIMHY), CEUEHHUSI 11apa
Bexrop Ha miockoctd UM B mpocrpaHcTBe. CIOXKEHME M BbIUUTAHUE BEKTOPOB.
6.9 YMHOKEHHE BEKTOpa Ha 4MCIO. PasiiokeHune BEKTOpa MO TPEM HEKOMILIaHAPHBIM
. BekTopaM. IlpaBuno mnapamnenenunena. PemieHne 3amad, CBA3AHHBIX  C
IIPUMEHEHHUEM IIPABUII JCUCTBUI C BEKTOPaMHU
[IpsiMoyronpHasi cuctemMa KOOpAMHAT B HpocTpaHcTBe. KoopaumHarsel BekTOpa.
6.10 [Ipocreitmue 3amaun B KOOpAMHATaX. Yroia Mexay Bekropamu. CkanspHoe

IMPOU3BCACHUC BCKTOPOB. Brruncnenue YIII0B MCEXKAY MNPSAMBIMHU W IIJIOCKOCTAMMU.

KOOp,I[I/IHaTHO'BCKTOpHLIﬁ MCTOI ITPpH PCHICHHUU I'COMCTPHUYCCKUX 3a1a4d




IMPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUA K
PE3YJIBTATAM OCBOEHMSI OCHOBHOM OBPA3OBATEJIbHOM
ITPOT'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kox
NPoBepPsIEMOro
TpeOOBaHMS

IIpoBepsiemble TpeOGOBaHNS K MPEIMETHBIM Pe3yibTaTaM OCBOEHHUS
OCHOBHOIi 00pa30BaTe/IbHOIi MPOrpaMMbl CpeIHEro 0o1ero
oOpa3zoBaHus

Bnanenme meTromamu 0Ka3aresNbCTB, AITOPUTMAMH pELICHHs 3ajad;
yMeHHE (GOpPMYIUPOBAaTH W OINEPUPOBATH IMOHATHSIMHU: ONpE/ICICHHE,
aKkcuoMa, TeOpeMa, CIEICTBHE, CBOMCTBO, IMPHU3HAK, JOKA3aTelbCTBO,
paBHOCHJIbHBIE (POPMYIUPOBKH; IPUMEHSTh UX; yMEHHE (HOPMYIHPOBATH
0o0paTHOE W TPOTUBOIIOIOXKHOE YTBEpKIEHHE, MPUBOIAUTH TPUMEPHI H
KOHTPIPUMEPHI, HCIOJIb30BaTh METOJ MaTeMaTHYeCKOW WHAYKIIHU;
MPOBOAMTH  JIOKAa3aTeNbHbIE PACCY)KICHHS TIpM PEIICHWH  3ajad,
OLICHMBATh  JIOTHYECKYIO  IPaBHJIBHOCTH  PACCYXICHHW;  yMEHHUE
OTIEPUPOBATh IMOHATUSMH: MHOXECTBO, MOJMHOKECTBO, ONEpPAIMH HaJ
MHO)KECTBaMH; yYMEHHE HCIIOJIB30BaTh TEOPETUKO-MHOMKECTBEHHBIN
armapar JJisl ONMCaHMs PEAIbHBIX MPOIIECCOB H SIBJICHUH U MPU PEIICHUH
3a1a4, B TOM 4YHCIE M3 JPYrHX YYeOHBIX TIPEIMETOB; YyMEHHUE
OTIEpHPOBATh MOHATHAMU: Tpad, CBSI3HBIN Tpad, nepeBo, UK, rpad Ha
IUIOCKOCTH; YMEHME 3a7laBaTh M OINHUCHIBaTh TIpadbl PasIUYHBIMU

criocobamu; UCII0JIb30BaTh Tpadbl MPH PEIICHUH 3a7a4

YMeHue onepupoBarh MOHATUSAMU: HATypaJbHOE YHCIO, LIEJI0E YHCIIO,
CTENEHb C LENbIM I0Ka3aTeaeM, KOpeHb HaTypajJbHOU CTENEHH, CTENEHb C
palMOHAIbHBIM T0KA3aTeJIEM, CTENIEHb C IEHCTBUTEIIBHBIM [TOKA3aTelleM,
jgorapu(mM uucia, CHHYC, KOCHHYC M TAaHI€HC IPOU3BOJIBHOIO 4MCIIA,
OCTAaToOK IO MOZYII0, PAlMOHAIBHOE YHUCIO, MPPALMOHAIBHOE YHCIIO,
MHOKECTBA HaTYpaJIbHbIX, LEJbIX, palMOHAIbHbBIX, JAEHCTBUTEIbHBIX
4lyCcell; yYMEHHE HCIOIb30BaTh IPU3HAKH JEIMMOCTH, HAWUMEHBIIUN
o0l genuTenbh U HaUMEHbIlee obllee KpaTHoe, anroputMm EBkinnaa
IIpM pELIEHUH 3a/a4; 3HAKOMCTBO C Ppa3JIMYHBIMU MO3ULMOHHBIMHU
CUCTEeMaMU CYMCIICHUS; YMEHHE BBINOJHATh BBIUMCICHHE 3HAYCHUH U
npeoOpa3oBaHUsl  BBIP@KEHUH CO CTEMEHAMH U Jorapudmamu,
npeoOpa3oBaHus  JpOOHO-PALlMOHAIBHBIX  BBIPAXKEHHUH;  yMEHHE

OICpHUpOBATH IOHATHUAMMUN oCICA0BATCIbHOCTD, apI/I(l)MeTI/IquKa}I




mporpeccus, TeoMeTpuueckas mporpeccusi, OECKOHEYHO YyObIBaroIlas
reoMeTpuyecKas Nporpeccusi; yMeHue 3aaBaTh MOCIIE0BAaTeIbHOCTH, B
TOM YHCIIe C MOMOIIbIO PEKYPPEHTHBIX (HOpPMYJ; yMEHHUE ONEepUpPOBAThH
MOHSATUSAMM: KOMIUIEKCHOE YHUCIO, CONMPSKEHHBIE KOMILJIEKCHBIE YHMCIIa,
MOy Ib U apTyMEHT KOMILJIEKCHOTO 4Hciia, (opMa 3arnucu KOMIUIEKCHBIX
gucen (reoMeTpuueckas, TPUTOHOMETpPUYECKass M anredpaundeckasi),
yMETh MPOU3BOIUTH apUPMETHUECKHE JEUCTBUS C KOMIUIEKCHBIMU
YUCJIaMH; TPUBOAUTH MPUMEPHl HCHOIB30BAHUS KOMIUIEKCHBIX YHCEI;
ONEPUPOBATh MOHATUAMU: MaTpua 2x2 U 3X3, onpeAeIUTEeb MaTPUIIbI,

FeOMeTpI/I‘-IeCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMmenue OIICPHUPOBATL TMOHATHUAMU: PAlMOHAJIBHBIC, HPPAalUOHAJILHBIC,
II0Ka3aTCJbHBIC, CTCIICHHBIC, J'IOl"apI/Iq)MI/I‘leCKI/IC, TPUTOHOMCTPHUUCCKHUC
YpaBHCHHA ©W HCPABCHCTBA, HUX CUCTEMbI;, YMCHUC OIICPHUPOBATH
IIOHATHUAMU: TOXACCTBO, TOXIACCTBCHHOC npeo6paaoBaHI/Ie, YpaBHCHHC,
HCpPaBCHCTBO, CHUCTEMA ypaBHeHI/H\/JI N HCPABCHCTB, PaBHOCUJIIBHOCTbH
ypaBHeHHﬁ, HCPAaBCHCTB HU CUCTEM; YMCHHUC PpCIIaTb YPAaBHCHUA,
HCpaBCHCTBA W CHUCTEMbI C IIOMOINBIO Pa3JINYHBIX HpI/IéMOB; peuarb
YpaBHCHHS, HCPABCHCTBA MW CHCTCMBI C IIApaMCTpOM; IPUMCHATH
YpaBHCHH, HCPABCHCTBA, UX CHUCTCMbI IJId PCIICHHUA MAaTCMATUYCCKUX

3aa4 1 3a/1a4 U3 pas3JInuIHbIX obOnacrei HAyKH U peaanoﬁ KHN3HHU

YMeHue omnepupoBaTh MOHATUSAMHU: (YHKIMS, 4YETHOCTh (YHKLUH,
MEePUOANYHOCTh (DYHKIMHM, OTPAHUYEHHOCTH (YHKIIMH, MOHOTOHHOCTb
GyHKLIMH, SKCTpeMyM (YHKLMHU, HauOoJbIllee U HauMEHbIIee 3HAYCHUS
(YHKIIMM Ha MPOMEXKYTKe, HenpepblBHAs (YHKIIMS, aCUMITOTHI Tpaduka
¢byHKLMY, TIepBasi U BTOpas MPOU3BOJHAS (YHKLUHU, TEOMETPUUECKHH U
¢u3nueckuii CMBbICT TMPOU3BOJHOM, TNepBOOOpa3Has, OMNPEEeIIEHHBIH
UHTErpaj; yMEHHE HaxXOOUTh acCHUMOTOTHl rpaduka (YHKUUHU; yMEHHE
BBIUUCIATh IMPOU3BOJHBIE CYMMBI, IPOMU3BEACHUS, YACTHOTO M
KOMIO3ULIMU (DYHKIIMHA, HAaXOOUTh ypaBHEHHE KacaTelbHOM K rpaduky
(GYHKIMYM; YMEHHE HaXOJUTh IMPOU3BOJHBIE 3JIEMEHTAPHBIX (QYHKIUM;
YMEHHUE HCIHOJIb30BaTh MPOU3BOAHYIO ISl HCCIEAOBaHHUS (DyHKIHH,
HaxXOJIUTh HaWOOJbIIME M HAaUMEHbIINE 3HaueHUs (QYHKUUN; CTPOUTH
rpadMKd MHOTOWIEHOB C HCIOJB30BAaHUEM alllapara MaTeMaTh4yecKoro
aHaJln3a; NPUMEHATH MPOU3BOAHYIO [UISI HAXOXKICHMSI HAWITy4IIero
pelleHNs B INPUKIAJHBIX, B TOM YHCIIE€ COLMAIbHO-KOHOMHYECKUX U

(dbu3mYecKux 3amadax; HaXOIUTh TUIOMIAAN U 00BEMBI (UTY C TTOMOIIBIO




HUHTCrpajia; NpUuBOAUTH HNPHUMEPBI MATEMATHYCCKOTO MOACIIMPOBAHUA C

noMoIbI0 T depeHnanbHbIX YpaBHEHUH

YMeHue omnepupoBarb MOHATUSAMH: rpaduk GyHKIUH, oOparHas
GyHKIMSA, KOMIO3UIMA (QYHKIWH, JMHEWHas (QYHKIWS, KBaJpaTHYHAs
byHKIMS, paiuoHagbHas byHKIHS, CTEIEHHas byHKIMS,
TPUTOHOMETpUYECKHne  (QYHKIMH, OOpaTHbIE TPUTOHOMETPUYECKHE
GyHKUIMU, TOKa3arenbHas | Jorapugmuueckas (QyHKIHM; yMEHHE
CTPOUTHh TpadUKH HM3YYCHHBIX (YHKIWH, BBIIOIHATH MPE0Opa30BaHUs
rpaduKoB (PYHKIIHHA, UCIIOIB30BATh TPAdUKHU I U3YUYEHHUS MPOLECCOB U
3aBUCHMOCTEH, TPU PELICHUH 3a7ad U3 APYrHX y4eOHBIX HPEIMETOB U
3a1a4 U3 peasbHOW KU3HH; BBIpAXKaTh (POPMYIaMU 3aBUCUMOCTH MEXIY
BEJINYMHAMU; MCIIOJIb30BaTh CBOMCTBA U TpaduKu (GYHKIMI IS pELICHUS
ypaBHEHMI, HEPaBEHCTB M 3aJad C NapamMeTpamu; H300paxarb Ha
KOOP/IMHATHOM TIOCKOCTH MHOXKECTBA PEIICHUH ypaBHEHH, HEPaBEHCTB

1 UX CUCTEM

YMeHue pemarb TEKCTOBBIE 33/Ja4M pa3HbIX THUIOB (B TOM YHUCIIE Ha
IPOLEHTHI, JOJIM U 4YacTH, Ha JIBUXKEHHUE, paboTy, CTOUMOCTb TOBapOB U
yCIIYT, HAaJIOTH, 33aJ]a4 U3 00JaCTH YIPABJICHUS JIMYHBIMA U CEMEHHBIMU
(uHaHCaMu); COCTaBIATh BBIPAXKECHUS, YPABHEHHUS, HEPABEHCTBA U HX
CHUCTEMBI IIO YCJIOBHMIO 3aJa4d, HCCIIECIOBATh IOJYYEHHOE PEUICHHE H
OLIEHUBATh INPABAONOAOOHOCTh pPE3YJIbTATOB; YMEHHE MOJIEINPOBATh
peanpHbIE CUTYallMM Ha SI3bIKE MAaTE€MaTUKH;, COCTAaBJIATH BBIPAXKECHUS,
YpaBHEHUs, HEPAaBEHCTBA M HX CHCTEMbl II0 YCIOBUIO 3aJayd,
HCCIIE0BATh IIOCTPOCHHBIE MOJEIHM C HCIOJIb30BaHUEM ammapara

anreOpbl, HHTEPIPETUPOBATH MOITYUYEHHBIN pe3ybTar

YMeHue onepupoBaTh MOHATUSMU: CpelHEe apupMeTHUecKoe, MeIuaHa,
HauOoJbIIee U HAaMMEHbIIee 3HAYEeHUs, pa3Max, IUCIepCHsi, CTaHIapTHOE
OTKJIOHEHHME YMCIJIOBOrO Habopa; yMEHHE H3BJIEKaTh, HHTEPIIPETHUPOBATD
nH(OpMaLUIO, IPEACTABIEHHYIO B TaOIHUIIAaX, Ha AUarpaMMax, rpadukax,
OTPaXKaIoIIyI0 CBOIMCTBA peajbHBIX MPOLECCOB U ABJIECHUN; TPEICTABIATH
UHPOpPMALIMIO C TMOMOIIBI0 TaONMMIl M JUarpaMM; HCCIEI0BaTh
CTaTUCTUYECKUE JIaHHBbIe, B TOM 4YHCII€ C NMPUMEHEHHEM TIpapuuecKux
METOOB ¥  DJJEKTPOHHBIX  CPEACTB; TpadUUYecKH  HCCIEeI0BaTh
COBMECTHbIE HAOJIONEHUS C TMOMOUIbIO JUarpaMM pAacCeUBaHUA W

JINHEMHOMN perpeccuu




YMeHue onepupoBarh MOHATHSIMH: CIYYalHBIA OMNBIT M ClydailHOe
COOBITHE, BEPOSTHOCTh CIYYalHHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOSATHOCTh C HCIIOJIb30BaHUEM TIpaUuecKuX METOIO0B; MPUMEHSThH
(hopMyNBl CIIOKEHUST M YMHOXXEHHUS BEPOSITHOCTEH, (popMyny MOJTHOM
BeposiTHOCTH, (popmyny beprymnu, komOuHaTOpHbIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOSITHOCTH pEaJbHBIX COOBITUN; YMEHHE OIEPHPOBATH
MOHATHAMM: ClydaiiHas BeJIMYMHA, paclpeiesieHue BEepOsTHOCTEH,
MaTeMaTH4YeCKOE OXKUJAHUE, JUCIIEPCUS W CTaHAAPTHOE OTKIOHEHUE
CIIy4aiilHOM BENWYMHBI, (YHKIUU pacnpenesieHus ¢ IJIOTHOCTH
PaBHOMEPHOTO, IOKa3aTeIbHOTO W HOPMAJIbHOTO paclpeeicHul;
YMEHHE HCMOJb30BaTh CBOWCTBA M3YYCHHBIX paclpeieeHuil s
pereHust 3aaady; 3HAKOMCTBO C TOHSTHSAMHU: 3aKOH OOJBIIMX YHCEI,
METObl BBHIOOPOYHBIX HCCIEIOBAaHUI; yMEHUE NPUBOAUTH IMPUMEPHI
MPOSIBJIICHHST 3aKOHA OOJBIIMX YUCET B MPUPOAHBIX U OOIIECTBEHHBIX
SIBIICHUSX; YMEHHE ONEePUPOBATh MOHATUSMU: COYETaHUE, TIEPECTaHOBKA,
YUCJIO COYETAaHWM, YHCIIO TEpecTaHOBOK; OmHOM HplOTOHA; ymeHHe
MIPUMEHITh KOMOMHATOPHBIE (PAKThI U PACCYXACHUS AJISl PEIICHUs 3a/1a4;
OIICHUBATh BEPOSITHOCTH peaTbHBIX COOBITH; COCTaBJISITh

BCPOATHOCTHYIO MOJCIIb U UHTCPIPECTUPOBATDH HOHy‘IeHHLIﬁ pe3yiabTar

YMeHHue omnepupoBaTb HOHATUSAMHM: TOYKa, HpsAMas, IJIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jy4Y, BeIMYMHA yIiIa, IUIOCKMH yrod,
JBYTPaHHBIM Yroj, TpEXTPaHHBIM Yroj, CKpEIIMBAIOLIMECS IpsAMbIE,
MapajjIeIbHOCTh U NEPIEHAUKYISPHOCTh NPAMBIX M IUIOCKOCTEH, yroi
MEXIY NPSAMBIMH, YroJI MEXKIYy NPSMOW M INIOCKOCTBIO, YIoJd MEXIY
IJIOCKOCTSIMH, PAacCTOSHHUE OT TOYKH IO IUIOCKOCTH, PACCTOSIHHE MEXITY
MPSIMBIMHU, PACCTOSTHUE MEXAY IJIOCKOCTSIMHU; YMEHHUE HCIIOJIb30BaTh IIPU
pelIeHNN 3a/lad M3Yy4eHHbIE (aKkThl U TEOPEMbI IUIAHUMETPHUH; YMEHHUE
OLIEHUBAaTh  pa3Mepbl OOBEKTOB OKPYKAIOLIETO MHpa; CTPOMUTH
MaTeMaTU4YEeCKUE MOJAEIU C TOMOIIBI0 T'€OMETPUYECKUX TOHATUH MU

BCJIMYHMH, PCIIATh CBA3AHHBLIC C HUMU IMPAKTHYCCKUC 3a1a9U
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YMeHue omepupoBaTh MOHITHSIMH: TUIOMIAAL (QUTYPBI, 00BEM (QUTYpHI,
MHOI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OI'paHHUK, CCUCHUC MHOI'OrpaHHHKA,
KyO, mapajuienenunen, MNpu3Ma, NHpamMuaa, (Gurypa u MOBEPXHOCTH
BpaleHus1, IMWINHAP, KOHYC, map, cdepa, miomanas cepsl, IUIONaab
MOBEPXHOCTH TMHUPAMUIBI, TPU3MBI, KOHyca, HUIUHApPA, O00BEM Kyoa,

MIpsAMOYTOJIBHOTO MapauICICuIcaa, MUupaMHubl, IIPU3MbI, OUIIHWHIPA,




KOHyCa, IIapa, pa3BEPTKAa MOBEPXHOCTH, CEYECHMs] KOHYca M LWIMHAPA,
NapajylesibHble OCH WM OCHOBAaHUIO, CEUEHHUE Iapa, IUIOCKOCTb,
Kacaromasicss cepbl, IMIMHAPA, KOHYCa; YMEHHE CTPOUTbh CEYCHHE
MHOTOTpaHHMKA, W300pakaTb MHOTOTPAHHUKHU, (DUTYPHI U MOBEPXHOCTH
BpaLIEHUs, UX CEYEHUS], B TOM YHCIIE C IOMOLIBIO AJEKTPOHHBIX CPENICTB;
yMEHHUE MPUMEHSATh CBOMCTBA T€OMETPUUYECKUX (DUTYp, CAMOCTOSATEIBHO
(dhopMynHpoBaTh OIpeneiIeHHs] U3y4aeMbIX (DUTYpP, BBIIBUTaTh TUIIOTE3bI
O CBOMCTBax W NMpH3HAKaX reOMETPHUECKUX (UTYp, 0OOCHOBBIBATH WIIH
OlpoBeprarb MUX; YMEHHE MPOBOIUTH Kiaccuukamuio Quryp mo
pa3IMYHBIM IPU3HAKAM, BBINOJIHATH HEOOXOIMMBIE JOIOJIHUTEIbHbBIE

IIOCTPOCHUA

11

12

13

YMeHue omnepupoBaTh MOHATHSAMHU: JBHUKEHHE B IPOCTPAHCTBE,
MapaIeNIbHBIN MTePeHOC, CHMMETPHS Ha TUIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue NOAOOMS, MOAOOHBIE (UIYpPHI; YMEHHE
pacro3HaBarh paBHBIC W MOMOOHBIC (UTYPHI, B TOM YHCIE B MPHPOIE,
HCKYCCTBE, APXUTEKTYPE; HCIOJIb30BaTh T'COMETPUYCCKHE OTHOIICHUS
MpU PENICHUH 3334, HAXOAWTh TCOMETPHUYCCKHE BEIWYHMHBI (JIJTMHA,
yroji, IUiomans, 00bEM) MPH PEUICHHH 3a/ad M3 JPYrHX Y4eOHBIX
MPEIMETOB U U3 PEaTbHOW KU3HU; YMEHUE BBIUYUCIISITH TCOMETPHUCCKHE
BEJIMYMHBI (JJIMHA, YrOJI, IUIOM@Aab, O0BEM, IUIOIMIA[bh IMOBEPXHOCTH),
WCIIONIBb3YS W3YYeHHBIC (DOPMYJIBI W METOABI, B TOM YHCIE: IUIOIIATh
MOBEPXHOCTHU MHUPAMHUIBI, IPU3MBI, KOHYCA, HUIHHIPA, TUIOMAaL chephl;
00BEM KyOa, MPSMOYTOJBHOTO Tapasuleenumnena, MUPaMHIbl, TPU3MBI,
HWIMHIpPA, KOHYyca, Iapa; YMEHHE HaxXOIWTh OTHOIIEHHE OO0bEMOB

MOJ00HBIX HUTyp

YMeHue oneprpoBaTh MOHATHIMHU: NPSMOYTOJbHAs CHCTEMa KOOP/MHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPIUHATHI BEKTOPa, CyMMa BEKTOPOB,
MPOU3BEICHNE BEKTOpAa Ha 4YHCIO, pa3IoKeHHe BEKTopa MO 0asucy,
CKaJIsIpHOE TPOM3BEACHUE, BEKTOPHOE MPOM3BEIACHUE, YIOl MEXKIY
BEKTOpPaMHM; YMEHHE HCIIOb30BaTh BEKTOPHBIM W KOOPAWHATHBIA METOI
JUIL  peIlleHUs] TEOMETPUYCCKUX 3aJad M 3aJad JPYyruxX Y4eOHBIX
peIMETOB

YMeHHe BBIOMpATh MOAXOASIIMA METON IS PEIICHUS  3a]lauu;
MOHMMaHWe 3HAYUMOCTH MATEMaTWKH B W3YYEHHH TMPHUPOIHBIX U
OOIIECTBEHHBIX  MPOILECCOB W  SBJICHWW; YMEHHE paCIO3HaBaTh

IMPOABJIICHUEC 3aKOHOB MAaTCMAaTWKM B HCKYCCTBC, YMCHHUC IIPUBOIWTH




OpUMEPEI  MATEMAaTUUYCCKUX

MaTeMaTU4eCKOU HAyKU

OTKPBITUH  POCCUMCKOM W  MHPOBOM




INEPEYEHDB 2JIEMEHTOB COAEP/KAHUSA, ITPOBEPAEMbBIX HA EID
HO MATEMATHUKE

Kox

1.1

HpOBepﬂeMbIﬁ 3JIEMCEHT CoAECpPKaHUA

Yucna v BBIYUCICHUS
HarypaneHnble u nenslie yncia. [Ipu3Haku AeIMMOCTH LEIIbIX YUCEN

Panmonaneubie  ywucima. OOBIKHOBEHHBIE UM JCCATHYHBIC JAPOOHM, IPOIICHTHI,

b2 OECKOHEUHbIE IEPUOANYECKHUE TPOOH
13 ApudMeTHIeCKHil KOpeHb HaTypajdbHOU cTeneHH. JIeHcTBUS ¢ apu(pMETHUCCKIMHU
' KOpHSIMHU HaTypaJbHOU CTEIICHU
L4 Crenens ¢ nensiM nokasareneM. CTeneHb ¢ pallMOHaJIBHBIM NOKa3areneM. CBolicTBa
' CTENEHU
15 CuHyCc, KOCMHYC M TaHIE€HC YHCJIOBOIO aprymMeHTa. ApPKCUHYC, apKKOCHHYC,
' apKTaHI€HC YMCJIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTnynble U HaTypajabHbIE JIOTapU(MBI
JleiictBuTenbHbIC uuCTa. ApUPMETHYECKUE OIepaluu ¢ JIeHCTBUTSIBHBIMU
1.7 yuciaamu. [IpuOnuk€HHble BEIUMCIICHUS, IPaBUIa OKPYIICHUS, IPUKU/IKA U OLICHKA
pe3ynbpTara BHIYMCIECHUM
1.8 [Ipeobpa3zoBanue BeIpaxeHUH
1.9 KomnuekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Hensle n 1poOHO-paliiOHaIbHbIE YPaBHEHUS
2.2 HppanmonanbHble ypaBHEHUS
23 TpuroHomeTpu4ecKkrue ypaBHEHUS
24 [Toka3arenbHble U JOorapupMUIECKUE YpaBHEHUS
2.5 Llenble U 1pOOHO-paAIIIOHANBHBIE HEPABEHCTBA
2.6 HppanuonaibHble HEPaBEHCTBA
2.7 [ToxazarenbHble U TorapuMuyecKre HepaBEeHCTBA
2.8 TpuroHomeTpu4ecKre HepaBEHCTBA
2.9 CucTtemsbl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB
2.10 YpaBHEHHUsI, HEPABEHCTBA M CUCTEMBI C TapaMEeTPAMH
2.11 Marpuiia cucTeMbl JIMHEHHBIX ypaBHeHUH. OnpenenuTens MaTpHUIlbl




3 DOyHKINUK U TpaPUKH
11 OyHkus, crnocodsl 3amanus (Qyakouu. [paduk Gyaknuu. BzammHO 00paTHBIC
' ¢bynkun. Yétasie u Heu€THble QyHkuuu. [lepuognyeckue GpyHkumun
OO6nacte ompeneneHUss W MHOXKECTBO 3HaueHWH ¢yHkuuu. Hynn ¢ysHknum.
19 [TpomexyTkn  3HakomocTtosHcTBa. IIpoMeXyTkM  MOHOTOHHOCTH  (DYyHKLHUH.
' MaxkcumMymbl U MHHUMYMBI ¢GyHKuuu. Hambonpinee M HauMeHblIee 3HaYCHUE
(GYHKIIMY Ha IPOMEXKYTKE
13 CrenenHas (QyHKUMS C HaTypajJbHbIM M IeJbIM IoKa3areneM. EE cBoiictBa u
' rpa¢uk. CBoiicTBa U rpaMK KOPHS 1-0i CTETIEHU
34 Tpuronomerpuyeckue GpyHKINU, UX CBOHCTBA U rpaduKu
3.5 [Toka3arenbHas 1 gorapupmuueckas QyHKIUH, UX CBOUCTBA U TpapUKu
16 Touku paspesiBa. AcumMnToThl rpadukoB QyHkuuid. CBoiicTBa  (QYHKUHH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33JJaHUS TTOCIIEIOBATEILHOCTEH
3.8 Apudmerndeckas 1 reomeTpuueckas nporpeccun. @opmyra CI0XKHBIX MTPOIEHTOB
4 Hauana maremarndeckoro anaimsa
4.1 [TpousBoanas ¢pynkuuu. [IponsBonHble 3eMEeHTapHbBIX (QYHKLINH
[TpuMeHeHHe NPOU3BOAHOM K HCCIEIOBaHUIO (YHKIMI Ha MOHOTOHHOCTb U
4.2 sKCTpeMyMbl. Haxoxnenne HaumOOoNbIIero W HaUMEHBIIETO 3HaueHHs (PyHKIMH Ha
OTpe3Ke
4.3 [TepoobOpaznas. MuTerpain
5 MHOXeCTBa U JIOTHKA
5.1 MHoecTBO, onepanuu HaJx MHOKecTBaMu. [luarpammel Oitniepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHCTHKA
6.1 OnucarenbHas CTaTUCTHKA
6.2 BepostHocTh
6.3 Komb6unaropuka
7 I'eomerpust
7.1 Durypsl Ha IIIOCKOCTH
7.2 [IpsiMble 1 TUIOCKOCTH B MMPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena u MOBEPXHOCTH BpallleHUs




7.5

Koopnunarsl 1 BEKTOPBI




YYEBHO-METOJNYECKOE OBECIEYEHUE OBPA3OBATEJILHOT'O
MPOLIECCA

OBA3SATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JIJIAA YYEHUKA

1. Amumor HI.A. Konsrun FO.M., Tkauesa M.B. u nap., Maremaruka: anrebpa u
Hauajga  MareMaTU4yeckoro  aHajiuza, reomeTpus. Anredpa W Hayana
MareMaTuyeckoro ananmusa (0a3oBbIi U yrimyOneHHbIH ypoBenb) 10-11 xmacc. M.:
[Ipocsemenue, 2023r.

2. Aranacsn JI.C., byryzoB B.®., Kagomnes C.b. u np. Maremaruka: anredpa u Hadaja
MaTeMaTH4eCKOro aHajin3a, reomerpus. I eomerpus. ba3oBblil u yrinyOonéHHbINH ypOBHHU.
10-11 k1. M.: IIpoceemenue, 2021r.

3. Briconkuit W.P, fmenxko WN.B. Maremaruka. BepostHocTs u craructuka 10-11
Ky1acchl. ba3oBbliil u yriyonénnelil ypoBeHs. B aByx wactsax. M.: [Ipocsemenue, 2023r.

METOANYECKHUE MATEPHUAJIBI I YYUTEJIA

1. Amumor HI.A. Komsrua FO.M., TkaueBa M.B. u np., Maremaruka: anreOpa u
Hayajga MaTeMaTu4yecKoro aHajinsa, reomerpus. AnreOpa u Hayajla MaTeMaTHYECKOTO
aHanm3a (0a3oBbId M yriyOneHHbM ypoBeHb) 10-11 wmacc. M.: Ilpocsemienue,
2023r.

2. Aranacsu JI.C., byry3oB B.®., Kagomues C.b. u np. Maremaruka: anredpa u Hadanaa
MaTeMaTH4eCcKOro aHaiausa, reomerpus. [eomerpusi. ba3oBblil u yrnyOiaEHHBINH ypOBHHU.
10-11 xa. M.: TIpocBemenue, 2021r.

3. Beiconkuit U.P., fAmenko WN.B. Maremaruka. BepositHocth u cratuctuka 10-11
kJacchbl. ba3oBelii U yrryOn€éHHbINH ypoBeHb. B nByx yactsax. M.: [Ipocsemenue,2023r.

HUD®POBBIE OBPAZOBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. OUIIN — penepanbHbIil HHCTUTYT MeJarorH4ecKux n3Mepenui https:/fipi.ru/

2. VYuu. py — obpazoBarenbHblii moptan https://uchi.ru/
3. bubmmoreka [JOK https://m.edsoo.
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MNOACHUTEJIBHASA 3AIINCKA

PaGovast mporpamma yae0HOTO Kypca « BeposiTHOCTh M cTaTucTHKay 06a30BOTO
ypoBHs i oOyuaronuxcst 10 —11 kmaccoB pazpaborana Ha ocHoBe DeepanbHOTO
TOCyAapCTBEHHOTO 00pa30BaTeNbHOTO CTaHJapTa CPEelHEro ooIero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUMW, TMPEABSIBISIEMBIX K
MaTeMaTH4YeCKOMy OOpa30BaHHMIO, W TPAIUIUH POCCHUICKOTO 00pa30BaHUS.
Peanmu3amus nporpaMMbl 00€CTICUUBAET OBJIAJICHUE KIIFOYCBBIMUA KOMITETCHITUSIMH,
COCTaBIISIIOIMMU OCHOBY JJII CaMOPAa3BUTHS W HEMPEPHIBHOTO 00pa3oBaHUS,
HEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JHUYHOCTHOTO M TIO3HABATEIBHOTO Pa3BUTHUS
JUYHOCTU 00YyYarOIUXCHl.

HEJIA U3YYEHUA YYEBHOI'O KYPCA

VYuebnsiii kKypc «BeposiTHOCTH M cTaTHCTHKa» 0a30BOTO YPOBHS SIBISIETCS
IPOJOJDKEHUEM M Pa3BUTHEM OAHOMMEHHOIO ydyeOHOro Kypca 0a30BOro ypoBHS
ocHOBHOM mIkosbl. Kypc mnpenHasHadeH st (GOpMHpOBaHUS y OOyYarOIIHMXCS
CTaTUCTHUYECKOM KYJbTYphl M TOHHMAaHHS PpOJIM TEOPHUH BEPOSTHOCTEH Kak
MaTeMaTHYECKOr0 MHCTPYMEHTA JJIsi U3yYEHUs CIy4alHbIX COOBITUN, BEIMYUH U
npoueccoB. [lpu m3ydeHnu Kypca oOoramiaroTrcs HpPEICTaBICHUS YYalluXcs O
METOJIaX MCCJEI0BAaHUS U3MEHYMBOTO MUpPA, PA3BUBAETCS IOHUMAHUE 3HAYUMMOCTHU
U OOIIHOCTH MAaTeMaTHYECKHX METOJOB IO3HAHUS KaK HEOThEMIIEMOW YacTu
COBPEMEHHOTO €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS.

CogepxaHue Kypca HAlpaBlICHO HA 3aKPEIUVIEHUE 3HAHUM, MOJYYEHHBIX MpU
M3YUYECHUU KypCa OCHOBHOM IIKOJbI U Ha Pa3BUTHUE MPEIACTABICHUN O CIIyYalHBIX
BEJIMUYMHAX M B3aUMOCBS3SX MEXAY HHMHU Ha BaXXHBIX MpPUMEpPaxX, CHOKETHI
KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOIIET0 MUPA.

B cooTBeTcTBMM ¢ yKa3aHHBIMU IIENIAIMH B CTPYKType Yy4eOHOTo Kypca
«BeposTHOCTh M CTAaTUCTHUKA» CPEIHEW IIKOJIbl Ha 0a30BOM YPOBHE BBIJIEIICHBI
CIIEAYIOIIME OCHOBHBIE cojepxkareiabHble JuHUU: «CiydaliHple COOBITHS U
BEpOSTHOCTUY, «CiydailHble BETUYMHBI U 3aKOH OOJIBIIIUX YUCEI.

BaxHyro d4acth Kypca 3aHMMAE€T H3YYEHHE T'E€OMETPUYECKOTO H
OMHOMHUATILHOTO pacHpeeiIeHU U 3HAKOMCTBO C MX HEMPEPHIBHBIMU aHAJIOTAMH
— IOKa3aTeIbHbIM U HOPMaJIbHBIM PacipeielICHUSIMU.

Conepxanue nuHuM «CrydaiiHble COOBITHSI W BEPOSITHOCTH»  CIYKHUT
OCHOBOW 1Jisi (POPMUPOBAHMS TPENCTABICHUNA O pacHpeleseHUH BEPOSTHOCTEH
MEXIYy 3HAUYECHUSAMH CIIyYalHBIX BEJIUYMH, a TAKXe 3Ta JIMHHUS HEoOXoIuMa Kak
0aza Uil W3YyYEeHHs 3aKOHA OONbIIUX YHCeNl — (YHIAMEHTaJbHOTO 3aKOHa,
NEHCTBYIOIIET0O B TPUPOJE U OOIIECTBE W HMMEIOIIETO MaTeMaTHYeCKYIO



dopmanuzanuio. Cam 3ak0H OONBIIMX YUCEN TMPEIaraeTcsi B 03HAKOMUTEIbHON
dbopMe ¢ MUHUMAJILHBIM UCIIOJIb30BAHMEM MAaTeMaTH4IeCKoro (opmanms3ma.

Templ, CBsS3aHHBIE C  HENPEPHIBHBIMU  CIyYalHBIMH  BEJIUYMHAMH,
aKIEHTUPYIOT BHUMAHHE IMKOJHbHUKOB HA OMHWCAHWM W HW3YYCHUU CIyYalHBIX
SBJICHUW C TOMOIIBbIO HEMPEPbIBHBIX (QYHKIMI. OCHOBHOE BHHMAHHE YJIESETCA
MOKA3aTeIbHOMY W HOPMAJLHOMY pacCHpeleiCHUsIM, TMPH 3TOM TIPEIIOIaracTcs
O3HAKOMUTEIIbHOE U3YUCHHE MaTepuraia 0e3 J0Ka3aTeIbCTB MPUMEHsIEMbIX (DaKTOB.

MECTO KYPCA B YYEBHOM IIJIAHE

Ha wusyuenue kypca «BeposATHOCTb M CTaTUCTHKa» Ha 0a30BOM YpOBHE
OTBOAUTCSA | Yac B HEAENI0 B TEUEHUE KaXKIOro rojpa oOydeHHs,, Bcero 68
y4eOHBIX YaCOB.



COAEPKXAHUE YYEBHOI'O KYPCA
10 KITIACC

[IpencraBneHne HOaHHBIX C TOMOIIBIO Tabmun u auarpamm. CpeaHee
apuMeTHyeckoe, MelraHa, HauOoJbllleeé W HAaWMEHbIIEEC 3HAUCHHUS, pa3Max,
JUCIIEPCHS M CTAaHIAPTHOE OTKIOHEHUE YHCIOBBIX HAOOPOB.

CrnyyaliHble SKCIIEPUMEHTHI (OTIBITHI) U CITy4ailHble COOBITHS. DIIEMEHTapHBIE
coObITHS (KMCXOmbl). BeposITHOCTh CiydaHOTO COOBITHSA. BAM30CTh 4YacTOTHI W
BEPOATHOCTH COObITUI. CiTydaliHbI€ ONBITHI C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
coObITHsIMU.  BeposTHOcTH  COOBITUH B ONBITAX C  PaBHOBO3MOXHBIMU
AIIEMEHTAPHBIMU COOBITUSIMHU.

Omnepanuu Haj COOBITUAMU: TIEpecedeHre, 0ObEAMHEHNE, TPOTUBOIIOI0KHbBIE
coObITHs. Jnarpammsl Ditnepa. Dopmyna coKeHUs BEPOSITHOCTEH.

VYcnoBHas BEPOATHOCTb. YMHOXKEHUE BEPOATHOCTEM. JlepeBo cCiaydaitHOTro
skcnepuMenTa. @opmyra nonHoi BeposTHOCTU. HezaBucuMblie cOOBITHS.

KomOunaropHoe npaBuio ymMHOxkeHus. [lepectaHoBku u ¢akropuan. Yucio
couetanuit. Tpeyronpauk [Tackamns. ®opmyna 6uHoma HproToHa.

bunapHbIil ciy4aiiHblil ONBIT (MCIIBITAaHUE), YCIIEX W Heynada. He3aBucumbie
ucnbiTanus. Cepusi He3aBUCHMBIX MCHOBITAaHUM 10 mepBoro ycmnexa. Cepus
HE3aBHCUMBIX HUCTIBITAHUN bepHyu.

CnyvaitHasgs  BennuuHa. Pacnpenenenune  BeposTHOcTeW.  [Imarpamma
pacupenenenus. Ilpumepsl pacnpenencHuil, B TOM YHCIE, T€OMETPHUYECKOE U
OMHOMHUAJILHOE.

11 KUIACC

UucnoBble  XapakTEPUCTHUKH  CIYyYallHBIX  BEJIMYMH: MAT€MaTHYECKOE
OXXHMJAaHUEe, IUCIEPCUS U CTAHAAPTHOE OTKIOHEHHWE. IlIpumepsl mnpuMeHeHus
MAaT€MaTUYECKOr0 OKHUJIAHWSA, B TOM YHUCIE B 3a/a4ax W3 MOBCEAHECBHOM YKU3HU.
Maremarnueckoe OXXuJaHuE OMHAPHOW CIy4yalHOW BeJIMYMHBI. MaTemarhudeckoe
OKMJIaHWE CYMMBI CIIy4YalHbIX BEIMYUH. MaremMaTuyecKoe OKUAaHUE U JUCIIEPCUS
r€OMETPUUECKOT0 1 OMHOMHAILHOTO paclpe/IeICHUM.

3akoH OONBIIMX YKCET WU €ro pojib B HayKe, NPHUPOAEC U OOIIECTBE.
Br100opouHBIil METO/T UCCIeOBaHUM.

[Ipumepsl HENPEPBIBHBIX Cly4daHbIX Beau4yuH. [loHATHE O TIOTHOCTH
pacripeneneHus. 3a1a4u, NPUBOSIIME K HOpMAIbHOMY pacnpenesiennto. [lonstue
0 HOpPMaJIbHOM PacCIpe/IeICHUN.



INJIAHUPYEMBIE PE3VYJIBTATHBI
JIMYHOCTHBIE PE3YJIBTATbBI

JIN4HOCTHBIE pE3yNIbTaThl OCBOCHUS IMPOTpaMMbl  y4eOHOTO TpeaMeTa
«MaremaTuka» XapakTepu3yoTCs:

I'paxxaanckoe BoCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKOM MO3UIIMK 00YYaIOIIErocs: Kak aKTUBHOTO
M OTBETCTBEHHOI'O WIEHA POCCHWCKOrO 0OIlecTBa, MPEICTABICHUEM O
MaTEeMaTHYECKUX OCHOBaxX (YHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpoIeayp TpaxAaHCKOTO oOImiecTBa (BBIOOPHI, ONPOCHI W Tp.), YMEHHEM
B3aMMOJEHCTBOBATh C COLHMAIBHBIMHU HWHCTUTYTAMH B COOTBETCTBHH C HX
GYyHKIMSMU U Ha3HAYCHUEM.

IlaTpuoTnyeckoe BOCIMTAHHE:

c(hOPMUPOBAHHOCTHIO POCCUUCKON TpaKAaHCKON UAEHTUYHOCTHU, YBAXKEHUS K
MPOIIIOMY Y HACTOSIIIIEMY POCCUMCKONW MaTE€MAaTHKH, IEHHOCTHBIM OTHOIIEHUEM K
JOCTUKEHHUSIM POCCUUCKUX MareéMaTuKOB M POCCHICKON MaTeMaTUYECKOM IIKOJIbI,
K MCIOJIb30BAHUIO ATUX JOCTHKEHUU B JAPYrMX HayKax, TEXHOJIOTHSX, cdepax
HKOHOMUKH.

JIyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

OCO3HAHUEM JyXOBHBIX LEHHOCTEN POCCHIICKOTO HapoJa;
c(OPMHPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHUS, JTHYECKOTO  IOBEACHUS,
CBSI3aHHOTO C IPAKTUYECKUM MTPUMEHEHUEM JTOCTHXKEHHUM HAYKU U JESITEIbHOCTHIO
y4€HOI0; 0CO3HAHWEM JIMYHOTO BKJIA/Ia B IOCTPOEHUE YCTOMUMBOIO OYIyILETO.

JcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOIIEHWEM K MHpY, BKJIKOYAs 3CTETUKY MaTeMaTU4eCKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHNI, paccyXIeHuM;
BOCTIIPUMMYHMBOCTBIO K MATEMAaTUUYE€CKUM aclieKTaM pa3jInyHbIX BUIOB UCKYCCTBA.

du3nyeckoe BOCIUTAHUE:

c(hOPMHPOBAHHOCTHIO YMEHHsI TIPUMEHSATH MaTeMaTU4YeCKhe 3HaHUs B
MHTEpecax 30pOBOro M 6e30macHoro oopasa >KM3HHU, OTBETCTBEHHOTO OTHOLICHHUS
K CBOEMY 3JI0POBBIO (3710pOBOE MUTaHKE, COATAHCUPOBAHHBIM PEXKUM 3aHSATUU U

OTIbIXA, perynsipHas busnueckas aKTUBHOCTb); bu3nuecKoro
COBEPILIEHCTBOBAHNU, npu 3AHATUAX CIIOPTUBHO-0370POBUTEIBHOM
NEATEIbHOCTBIO.

TpyaoBoe Bocnuranue:

TOTOBHOCTBIO K TpPYIdy, OCO3HAHWEM IEHHOCTU TPYHAOJIIO0US; MHTEPECOM K
paznmuyHbiM  cepaM  TpPOQECCHOHANBHOW  JAESATENbHOCTH, CBA3aHHBIM  C
MaTeMaTUKOW M €€ MPHIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oyaymieit mpodeccur M peadn3oBbIBaTh COOCTBEHHbBIE JKU3HEHHBIE IUIAHBI;



TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTeMaTHYeCKOMY OOpa3oBaHUIO U
caMo0Opa30BaHUI0 Ha NPOTSHKCHWH BCEH MKU3HW; TOTOBHOCTBIO K aKTHBHOMY
YYACTHUIO B PEIICHUU MPAKTUICCKUX 3a/1a9 MaTeMaTHICCKOM HAIPaBICHHOCTH.

IKOJIOTHYECKOe BOCTIMTAHNE:

C(OPMHPOBAHHOCTBIO SKOJIOTMYECKON KYJIBTYPbI, TOHHMMAHUEM BIUSHUS
COITUATEHO-YKOHOMUYECKHX MPOIECCOB HAa COCTOSHHE MPUPOTHONW U COIHMAIBHON
Cpenbl, OCO3HAaHMEM TIOOAJBHOTO  XapakTepa dKOJIOTHYCCKUX  TMpolIem;
OpPHCHTAIlMCH Ha NMPUMEHCHHE MAaTeMaTWYCCKUX 3HAHWHM JJI1 pElICHHS 3a7ad B
00JIaCTH OKpYXaroIlled Cpenpl, IUIAHUPOBAHUS IOCTYIIKOB M OLECHKHA HX
BO3MOXKHBIX TIOCJICICTBHM )11 OKPYXKAFOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMS:

c(OPMUPOBAHHOCTHIO MHPOBO33PCHHSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHs HAyKd ©  OOIIECTBEHHOH MPAaKTHUKH, IMOHUMaHHEM
MaTeMaTHYeCKOH HayKd KakK cQepbl YeIOBEUSCKOH ACSITeNbHOCTH, 3TalloB &
pa3BUTUSA W 3HAYMMOCTH JUUIS DPAa3BUTHS IUBUIM3AIMM, OBJIAJCHUEM S3BIKOM
MaTeMaTUKA W MaTeMaTHYEeCKOH KyJIbTypOHd KaK CpEJICTBOM ITO3HAHUS MHpA;
TOTOBHOCTBIO OCYIIECTBIIATh TPOCKTHYI0 M HCCIENOBATEIbCKYIO JEATEIBHOCTD
WH/IMBHUIYaJIbHO H B TPYIIIIC.

METAITPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3ylibTaThl OCBOCHHUS MPOrpamMMbl YYEOHOrO MpeaMeTa
«Marematuka» XapaKTePU3YIOTCS OBJIQJICHUEM YHUBEPCATbHBIMH
NO3HABAMENbHBIMU  OCLICMBUAMU,  YHUBEPCATbHOIMU — KOMMYHUKAMUBHBIMU
0elcCmeusMU, YHUBEPCATbHbIMU Pe2YNAMUBHbIMU OeUCTNEUIMU.

1)  Vuusepcanvnvie = no3masamenwvhwvle  Oelicmeus,  obecneuu8arom
Gopmuposanue 6a308bIX KOSHUMUBHBIX NPOYECCO8 00yUarowuxcs (oceoeHue
Memoo0o8  NO3HAHUS  OKpyJcaoujeco  Mupda,  NpuMeHeHue  J102UHeCKUXx,
Ucce008amenbCKux onepayutl, yMeHuti pabomams ¢ uHgopmayuetl).

ba3zoBble Jloruyeckue AecTBUA:

e BBIABIATH U XapAKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MAaTEMaTHUYECKUX
OOBEKTOB, TOHATHH, OTHOIICHUH MEXIy MOHATHUAMU; (OPMYIUPOBATH
OTpE/CIICHUs]  TOHSATUH; YCTAHABIIMBATH  CYIISCTBCHHBI  TPHU3HAK
Kiaccu(ukanuy, OCHOBaHUS JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOAMMOTO aHAJIN34;

e BOCIPUHUMATH, (OPMYIUPOBATH U  MPEOOPA30BHIBATH  CYKICHUS:
YTBEPAUTEIbHBIC W OTPHUIATCIIbHBIC, CIWHUYHBIC, YaCTHBIC M OOIIHE;
YCIIOBHEBIC;

e BBIABIATH  MAaTeMAaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopeurs B (akTax, JaHHBIX, HAOTIONCHUSIX U YTBEPKIACHUSIX;



npenjaratb  KpUTEpUHM IS BBISIBICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYMI;

e JIeJaTh BBIBOABI C HCIIOJIH30BAaHUEM 3aKOHOB JIOTUKH, IECAYKTHBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIIOUEHUH IO aHAJIOTHH;

e TPOBOJIUTH CaMOCTOSATENILHO JI0Ka3aTeNbCTBA MaTeMaTU4eCcKuX
YTBEPXKIICHUN (TPSMBIE U OT MPOTHBHOTO), BHICTPAWBATh apTyMEHTAIIHIO,
MPUBOIUTH TPUMEPHl M KOHTPHPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXJICHUS U BBIBOJIBI;

e BBIOMpATH CHOCOO perieHus ydyeOHOM 3ajaud (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUs, BHIOMpPATh HamOoJee NOAXOAAIUNA C Yy4ETOM
CaMOCTOSTEIILHO BBIICIICHHBIX KPUTECPHUEB).

ba3oBble ucciienoBarebckue 1eiicTBUs:

e HCIOJIB30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUN MHCTPYMEHT IMO3HAHMUS;
dbopMynUpoBaTh BOMPOCH], (PUKCUPYIOIIHUE TMPOTHUBOPEUHE, MPOOIEMY,
yCTaHaBIMBaTh  HWCKOMOE€ W  JIaHHOe, (OPMHUPOBATH  THIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIINIO0, MHCHHE,

e TPOBOIUTH CaMOCTOSITEIIBHO CIUUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAaHWE TI0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTreMaTu4yecKoro
oObEeKTa, SBIEHUSA, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXITY
00BEKTaMH, SBJICHUSMH, ITPOIIECCAMHU;

e CaMOCTOSTEILHO (HhOPMYIUPOBATH 00OOIIEHUS M BBIBOJBI IO PE3yJIbTaTam
MPOBEIEHHOTO HAOMIONEHUs, HCCIEOBAHUS, OIEHUBATh JIOCTOBEPHOCTD
MOJTYYEHHBIX Pe3yIbTaToB, BBIBOJIOB M 000OIICHHI;

e TMPOTHO3UPOBATH BO3MOXHOE PA3BUTHE MPOIECCa, a TAKKE BBIIBUTaTh
MIPENITONIOKECHHS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pab6ora ¢ undgopmanuei:

e BBIABIATH NePUITUTHI UHPOPMAIUH, JAHHBIX, HEOOXOUMBIX JIJIsl OTBETA HA
BOIIPOC U JJIsl pEIICHUS 3a/1a4H;

e BBIOMpaTh WH(OpPMAIIMIO W3  HCTOYHWKOB  PA3IMYHBIX  THIIOB,
aHAJIM3WPOBATh, CHCTEMATU3UPOBAaTh W HHTEPIIPETUPOBATH MH(POPMAIIHIO
Pa3IMYHBIX BUIOB U (OPM TIPEICTABIICHHUS,

e CTPYKTYpUPOBaTh MH(OpPMAIUIO, MPEACTABIATH €€ B Pa3NUYHBIX (Hopmax,
WJUTIOCTPUPOBATH TpaduiueCcKH;

e OIICHUBATh HaJAE&KHOCTD nHbOpMaIHH 1o CaMOCTOSITEIIBHO
Cc(hOPMYIIUPOBAHHBIM KPUTCPHUSIM.

2)  VYuusepcanvhvie  KomMyHukamueHnwvle  Oelicmeus,  0becneuusarom

chopMUpOBaAHHOCMb COYUANLHBIX HABLIKOG 00)UAIOUUXCH.

OO0menne:



BOCIIPUHUMATh U (POPMYIUPOBATH CY)KJIEHUSI B COOTBETCTBUU C YCIOBUSIMU
U 1eNAMH OOIIEHUs; SICHO, TOYHO, T'PAMOTHO BBIP@XaTh CBOIO TOUKY
3p€HHs B YCTHBIX M NMUCBMEHHBIX TEKCTaX, JaBaTh IOSICHEHUSA MO XOIy
pelIeHus 3a/1a4ul, KOMMEHTHPOBATh MOJyUYEHHBIA PE3YNbTAaT;

B XO/i€ OOCYKJIEHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXAAEMON TEMBI,
npoOJeMbl, pelIaeMoi 3a/1a4uM, BBICKA3bIBaTh HUJIEW, HALIEJIEHHBIE HA MOUCK
pELICHMs; CONOCTABIATh CBOM CYXKIECHHS C CYXKICHHAMH JIPYTUX
YYaCTHUKOB JMajiora, oOHapyKMBaTh pa3iMuhe U CXOACTBO IMO3ULMIL; B
KOPPEKTHOM (hopMe (GOpMYIHPOBATH PA3HOIVIACHS], CBOU BO3PAXKEHMS;
OPEACTaBIATh  pEe3yAbTaTbl  PEIICHUS  3aJa4d,  SKCIIEPUMEHTA,
UCCIIEJIOBaHUsA,  IPOEKTAa;  CaMOCTOSTENbHO  BbIOMpaTh  ¢opmar
BBICTYIUICHUS C YYETOM 3a7a4 MPE3CHTALUN U OCOOCHHOCTEH ayTUuTOpUH.

CorpynHu4ecTBo:

3)

MOHUMATh U UCTIONH30BATh MPEUMYIIIECTBA KOMAHIHON U MHAUBUAYATIbHOM
paboThl MpHU pelIeHUH YYEOHBIX 3aJad; MPUHUMATH IIEJIh COBMECTHOMN
NEATeTbHOCTH, TUTAHWPOBATh OPTaHW3aIMI0 COBMECTHOH  paboThI,
pachpenenatb BUABI paboOT, JOroBapHBAaThCA, OOCYXKIaTh MpoLecc M
pe3yabTar padoThl; 0000111aTh MHEHHUST HECKOJIBKUX JIIOIICH;
y4acTBOBATh B TPYNMOBBIX (hopMax paboThl (00CYX aeHUsI, 0OMEH MHEHUH,
«MO3TOBBIC IITYPMBD» M WHBIC), BBIMOJIHATH CBOIO YacTh pabOThI U
KOOPJAMHHPOBAaTh CBOW JCHCTBUS C JPYrUMH WICHAMH KOMaH/IBI,
OIICHMBATh Ka4eCTBO CBOETO BKJIAJa B OOMIMI MPOJYKT IO KPUTEPHUSIM,
c(hOpMYJIMPOBAaHHBIM YYACTHUKAMU B3aUMOJICHCTBHUSI.

Vuusepcanvnvie  pezynamuenwie  Oeticmeusl, obecneuugarom

Gopmuposanue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOE TUYHOCTIU.

Camoopranusanus:

COCTAaBJIATh IJIaH, AJITOPUTM PELICHUS 3a/1aul, BRIOUPATh CIOCO0 pEIIeHus C
y4€TOM MMEIOLUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
Y KOPPEKTUPOBATH BAPUAHTHI PEUICHUI C Y4ETOM HOBOM MH(OpMAIUK.

CaMOKOHTpPOIIb:

BJIAJ€Th HABBIKAMM T[O3HABATEJIbHOW pediekcuu Kak OCO3HaHUS
COBEpILIAEMBIX JEHCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJBTATOB;
BIQJIETh CIOCO0AMU  CaMOMPOBEPKH, CAMOKOHTPOJS Tpolecca W
pe3yabpTara pelieHus MaTeMaTUIeCKOM 3a/1a4u;

NPEABUACTh TPYAHOCTH, KOTOPHIE MOTIYT BO3HUKHYTH IPU PEIICHUU
3a7a4d, BHOCHUTb KOPPEKTUBBI B JESATEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIbCTB, TAHHBIX, HAWJCHHBIX OMMUOOK, BHISIBICHHBIX TPYIHOCTEH;



e OIICHMBAaTh COOTBETCTBHE pE3yJbTaTa IEJIM U YCIOBUSAM, OOBICHATH
IIPUYUHBI JOCTHKEHUS WM HEIOCTHKECHHS PE3yJbTaTOB JESATEIBHOCTH,
HAXOJUTh OIINOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJ/IBTATbI
10 KITIACC

Yurarh ¥ CTPOUTH TAOIHIIBI U AUATPAMMBI.

OnepupoBaTh  NOHATHUAMM:  CpeAHee  apu(METHUYECKOe,  MEJUaHa,
HauOoJbIIIee, HAMMEHbIIIEE 3HAUCHUE, pa3MaX MacCUBA YHCIOBBIX JaHHBIX.

OnepupoBaTh NOHATHSIMH: CIyYalHBIA AKCHEPUMEHT (ONBIT) M CIIy4ailHOE
COOBITHE, DJIEMEHTAPHOE COOBITUE (AIEMEHTAPHBIA HKCXOM) CIyYaillHOTO OIBITa;
HAXOJUTh BEPOSTHOCTH B OMNBITAX C PABHOBO3MOKHBIMH CIIyYallHBIMHM COOBITUSIMH,
HaXoJUTh M CpPaBHUBATh BEPOATHOCTH COOBITUH B H3YYEHHBIX CIIy4alHBIX
DKCIIEPUMEHTAX.

Haxonuth u popMynrpoBaTh COOBITHS: MIEPECEUCHUE U 00ObEITUHEHUE JaHHBIX
COOBITHM, COOBITHE, MPOTUBOIOJIOKHOE JAHHOMY COOBITHIO; TIOJh30BAThCS
auarpammamu Jitiiepa U GopMysIon CI0KEHNs BEPOATHOCTEN MPH PEIICHUH 3a/1au.

OmneprpoBaTh MOHATUSMU: YCIOBHAs BEPOSITHOCTb, HE3aBUCHMBIE COOBITHS;
HAXOJIUTh BEPOATHOCTU C IOMOIIBIO MPAaBHUJIA YMHOXKEHHS, C IOMOIIBIO JIepeBa
CJIy4ailHOTO OIIBITA.

[IpumeHsATh KOMOMHATOPHOE MPABUIIO YMHOKEHUS IIPU PEIICHUH 3a7ay.

OnepupoBaTh MOHATUSMU: HMCHBITAHWE, HE3aBHCHUMBIE WCIBITAHUS, CEPHUS
UCIBITAaHUHM, yCHeX U HeyJaya; HaXOAUTh BEPOATHOCTH COOBITHII B cepuu
HE3aBUCUMBIX UCIBITAHUI 70 IEPBOTO YCIEXa; HAXOAUTh BEPOSITHOCTH COOBITUH B
CEpHUU UCIIBITAaHUN bepHyIum.

OnepupoBaTh  NOHATHSAMHU:  ClOydailHasg  BEJIIMYMHA,  PACHPEICIICHUE
BEPOATHOCTEW, JUarpaMMa pacupeaeacHusl.

11 KJIACC

CpaBHHMBaTh  BEpPOSTHOCTM  3HAYEHUM  CIy4YalHOW  BEJIIMYMHBI IO
pacIpeneIeHUIO WIH C IOMOIIBIO THarpaMM.

OnepupoBaTh NOHITUEM MAaTEMATUYECKOTO OXKUJAHUS; IPUBOJUTH TPUMEPHI,
KaK MNPUMEHSIETCS MaTreMaTU4eCKOE OXKHUJIAHWE CIIYYaWHOW BEJIMYHMHBI HAXOOUTH
MAaTeMaTUYECKOE OKUJIAHUE 110 JTAaHHOMY PACIPEAECICHUIO.

WmMeTh nipecTaBlieHHe 0 3aKOHE OONBIINX YHCEIL.

HNmeTs npencTaBieHue 0 HOPMAJIBHOM PaCIpEEICHUN.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Koan4yecTBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3aeiioB H TeM ndpoBbie
Ne n/m pasi Kontpoabnsie IIpakTnuyeckue (mupp )
NMPOrpamMmbl Bcero o0pa3oBare/ibHbIe
padoTsbI padoTsbI
pecypchl
1 [IpencraBienue JaHHBIX U OnUcaTeIbHAas 4 bubnuorexa [JOK
CTaTUCTHKA https://m.edsoo.ru/e0b7b0f1
CiyyaliHBI€ OIIBITBI M CITy4aliHBIC COOBITHS,
2 OHIZI”II“H C aBHOBOSMO)KHi:IMI/I 3 1 bubmiorexa LIOK
p https://m.edsoo.ru/e0b7b0f1
3JIeMEHTapPHBIMHA UCXOaMHU
3 Omnepanuu HajJ COOBITUSIMHE, CIIOKECHHE 3 bubnuorexa [JOK
BEPOATHOCTEN https://m.edsoo.ru/e0b7b0f1
YcnoBHas BepOITHOCTD, ASPEBO
4 CIIy4alHOTO EHBITa ¢o f/{ JP;a MIOJIHOU 6 bubmmorexa [JOK
yd » QOPMY, . https://m.edsoo.ru/e0b7b0f1
BEPOSITHOCTH U HE3aBHCUMOCThH COOBITUI
bu6mmoreka [IOK
> DJIeMEHTEI KOMOMHATOPHKH 4 https://m.edsoo.ru/e0b7b0f1
6 Cepun nocJieg0BaTelbHbIX HCHBITAHUI 3 1 Bubmiorexa IOK
P a https://m.edsoo.ru/e0b7b0f1
7 Criydalinble BEITWYHUHEI U pacIpeaciIieHus 6 bubmiorexa LIOK
ya pactipeat https://m.edsoo.ru/e0b7b0f1
. bubmuorexa [JOK
8 O00011IeHNE U CUCTEMATU3ALUS 3HAHUI 5 2 hitps-//m.edsoo.r/e0b7bOf]
OBILIEE KOJIMYECTBO HACOB I10 ITPOI' 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

KosnuecTBo yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (undposbie)
Ne i/ Konrpoabubie  IIpakruyeckue
NPOrpaMmbl Bcero o0pa3oBare/ibHbIE
padoTbI padoTbI
pecypcsbl
1 Maremarnueckoe 0)KUJIaHuEe CITy4allHON 4 bubmoreka [JOK
BEJINYMHBI https://m.edsoo.ru/5fbeSdcl
Jucnepcus u CTaHAAPTHOE OTKIIOHEHUE bubmuoteka [IOK
2 o 4 1
CIIy4YalHOU BEJINYUHEI https://m.edsoo.ru/5fbc5dcl
bubauoreka [IOK
3 3aon Gostpumx Hcen 3 ! https://m_edsoo.ru/SfbeSdcl
HenpepriBHble cilydaliHble BETUYUHbI bubnuorexa [JOK
4 2
(pacripeenenus) https://m.edsoo.ru/5fbe5dcl
bu6mmoreka [IOK
> HopmankHoe pacnipenenenus 2 1 https://m.edsoo.ru/5tbc5dcl
6 [ToBTOpenue, 06001ICHIE U 19 ) bu6mmoreka [IOK
cucTeMaTHh3aInys 3HaHuH https://m.edsoo.ru/5fbc5dcl
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 2 3



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




IHOYPOYHOE IIVIAHUPOBAHUE

10 KJIACC
KoanuecTBOo 4acoB DJIeKTPOHHbIE
Ne Hara nugposBbIe
Tema ypoka Konrpoabnbie IIpakruyeckue bp
n/n Bcero u3ydyeHuss oOpa3oBarTesbHbIE
padoTsI padoTsI
pecypchl
1 [IpencraBienue qaHHbBIX C 1 bu6mmoreka [IOK
IIOMOIIbIO TaOIMI U AUarpaMm https://m.edsoo.ru/25¢6d12b
Cpennee apudmeTudeckoe,
MeauaHa, HanOoIbIIee U
2 HaI/IMeHB’H_ICC 3HAYEHUsI, pa3Max 1 Brbmiorexa HOK
P ’ https://m.edsoo.ru/dd00738d
JMCTIEPCHSi, CTAHIAPTHOE
OTKJIOHCHHE YHCJIOBBIX HAOOPOB
Cpennee apudmeTrudeckoe,
MeauaHa, HanOoJIbIIee U
3 HaI/IMeHI:HIee 3HAYEHUsI, pa3Max 1 Bubmrorexa HOK
P ’ https://m.eds00.ru/98645f6¢
JUCTIEPCHS], CTAaHIapTHOE
OTKJIOHEHHE YHCIIOBBIX HA0OPOB
Cpennee apudmernyeckoe,
MeauaHa, HanOoJIbIIee U
4 HaI/IMeHB’IHee 3Ha4YCHUS, pa3Max 1 Bubmaorexa IIOK
P > https://m.edsoo.ru/7¢9033a8
JUCTIEPCHS, CTAaHapTHOE
OTKJIOHCHHE YHCIIOBBIX HAOOPOB
Criy4ualiHbIE DKCIIEPUMEHTEI
5 (OH};ITLI) U CIl aﬁll){BIe COOBITHS 1 bubmorexa OK
Y1 ) https://m.edsoo0.ru/347¢1b78
DneMeHTapHbIe COOBITUS (MCXOIBI)
BeposaTHOCTE CIIy4aiiHOTO COOBITHSL.
P i . Bubnuoreka [IOK
6 BepositHOCTH COOBITHIT B OTIBITAX C 1

PaBHOBO3MOXHBIMHU

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

AIIEMEHTAPHBIMU COOBITUSIMU

BeposTHOCTB CitydalitHOTO COOBITHS.

bu6mmoreka IIOK

7
[IpakTrueckas pabota https://m.edsoo.ru/Se8fa94a
Onepanuu Haa COOBITHSIMHU:

3 nepecedeHue, 00beTMHEHNE Bbubnuoreka [HOK
COOBITHIA, TPOTHUBOIIOJIOKHBIC https://m.edsoo.ru/221¢622b
coObITus. Jlmarpammel Dinepa
Omneparuu HaJl COOBITHAMU:

9 nepeceueHue, 00O AMHCHHE bu6mmoreka IJOK
COOBITHIA, TPOTHUBOIIOJIOKHBIC https://m.edsoo.ru/cc10cle2
coObITHs. [lnarpammsl Ditnepa

10 dopmyra CIOKEHHUST BEPOATHOCTEH bubmorexa [IOK

Py P https://m.eds00.ru/3057365d
VYcnoBHast BEpOSTHOCTb.
11 YMHOXKEHNE I1;e osiTHOCTEN. JlepeBo bubmnorexa I1OK
. P e https://m.eds00.ru/9a408d25
CIIy4alHOTO PKCIIEPUMEHTA
VYcnoBHast BEpOSTHOCTb.
12 YMHOXKEHNE I;e osiTHOCTEN. JlepeBo bubmmorexa ITOK
. P e https://m.edsoo.ru/ble76d3a
CIIy4allHOTO 3KCIIEPUMEHTA
YcnoBHast BEpOATHOCT.
13 YMHO)EHHE ie osiTHOCTE. [lepeBo bubmorexa [TOK
. P e https://m.edsoo.ru/47fb6b11
CITy4aitHOTO DKCIIEPUMEHTA
14 dopmya NOJHOW BEPOATHOCTH bubmnorexa I1OK
pMY p https://m.edsoo.ru/15941bec
15 dopmyna NOJHOW BEPOATHOCTH bubmnorexa ITOK
pMY p https://m.edsoo.ru/a9ec13c8

16 ®dopmyiia TOTHONW BEPOSTHOCTH. bubnuoreka [IOK
He3aBucnumeie coOBITHS https://m.edsoo.ru/e3ddSac9

17 KonTponsnas padora bubmorexa [IOK

https://m.eds00.ru/29dc6¢cb9



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

13 KombunaropHoe npaBuio Bbubnuoreka [HOK
YMHOXKECHUS https://m.edsoo.ru/2270cf70
bu6mmoreka IIOK
19 lepecranosiu u paxropuar https://m.edsoo.ru/d58ce6dl
. bubmmoreka IJOK
20 Hueno coueranuii https://m.eds00.ru/7904dfb0
)1 Tpeyronpnuk Ilackans. @opmyna bubmmoreka [IOK
6unoma HproToHa https://m.edsoo.ru/fa47998f
bunapHbIii Cy4alHBIN OIBIT
UCIIBITAaHUE), YCIIEX U Heyaaua.
22 %‘IGBaBI/ICI/IMB)Ie};ICHHTaHI/IZHCe ust bubmorexa LHOK
A ep https://m.edsoo.ru/2e1£2368
HE3aBUCHUMBIX UCTIBITAHHUM J10
MIEPBOTO ycIiexa
73 Cepust HE3aBUCHUMBIX UCIIBITAHUI bubmmoreka [IOK
bepuynnn https://m.edsoo.ru/e9572a68
Cepust HE3aBUCUMBIX UCIIBITAHUH.
[IpakTnueckas pabota c bubnuoreka [IOK
24
HCIIOJIb30BAaHUEM DIIEKTPOHHBIX https://m.edsoo.ru/f4al5al4
TaOIHIL
. bubmuoreka [IOK
25 Cryaiinas BemuHpHa https://m.edso00.ru/639be9aa
26 Pacrnipenenenue BeposSTHOCTEN. bubnuoreka [IOK
JlnarpamMma pacnpeneneHus https://m.edsoo.ru/6dc7{f39
27 CymMa 1 IpOou3BEeICHUE CITYYalHBIX bubmmoreka [IOK
BEJIMYUH https://m.edsoo.ru/51b7ed5f
)3 CymMa 1 IpOU3BEICHHUE CITYIaHBIX bubmmorexa [IOK
BEJIMYWH https://m.edsoo.ru/c2757cc3
ITpuMepsl pacnpeencHuii, B TOM
PHMEPKI pactiper bubmoreka [IOK
29 YUCJIE TEOMETPUUECKOE U

OMHOMUAJIIBHOE

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



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

IIpumepsl pacnipeneneHuii, B TOM

30 YHCJIE TEOMETPUUECKOE U 1 buGnuorexa IIOK
p https://m.edsoo.ru/5afff05f

OMHOMHAIILHOE

31 [ToBTOpeHue, 06001ICHHE U 1 bubmuoreka LIOK
cucTeMaTHh3alusg 3HaHuU https://m.edsoo.ru/0f4d3cd7
[ToBTOpeHue, o000IICHHE U bubmmoreka [IOK

32 . 1
cucTeMaTH3anus 3HaHuMU https://m.edsoo.ru/e01a3dc4

bubmmoreka IIOK

33 WroroBasi KOHTpOJIbHAsSI paboTa 1 https-//m.eds0o.ru/a985ae79

34 [ToBropenwue, 0600mIEeHNE U 1 bubnuoreka [IOK
cucTeMaTHh3alusg 3HaHuU https://m.edsoo.ru/1ddca5e0

OBIIEE KOJIMYECTBO HACOB 110 34

I[TPOTPAMME



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

KosnuecTBo yacoB JJIeKTPOHHbIE
Ne Hara undgpoBbie
Tema ypoka Kontpoabubie IIpakTudeckue
n/n Bceero U3yuyeHusi  oOpa3oBaresibHbIE
padoThI padoThI
pecypchbl
[ToBTOpenue, 060061ICHME,
CUCTEMATU3aLU 3HAHUI.
1 CiyJaliHbBIE OIIBITEI U BEPOSITHOCTH 1 bubmiorexa LIOK
i . . p https://m.edsoo.ru/430d330a
ciy4aifHbIX coObITHil. Cepun
HE3aBUCUMBIX UCIBITAHUNA
[ToBTOpenwue, 0600mEeHNE,
cucTeMaTHh3alus 3HaHUU.
2 CiyJaliHbBIE OIIBITEI U BEPOSITHOCTH 1 bubmiorexa LIOK
yd . . p https://m.edsoo.ru/a573a292
Cy4aifHbIX coObITHil. Cepun
HE3aBUCHUMbIX UCIIBLITAaHUH
[ToBTOpenue, 0600mICHME,
cuCTeMaTH3ans 3HaHuH.
3 CiydaliHble OIIBITEI U BEPOSITHOCTH 1 Bubmiorexa IOK
ya . . p https://m.edsoo.ru/07a5e861
ciy4aiHbIX coObITHil. Cepun
HE3aBUCHUMBIX UCIILITAHUI
[ToBTOpenwue, 06061IeHNE,
cUCTEMAaTHU3alys 3HAaHUH.
4 CrnyJaliHbBI€ OIBITEI U BEPOITHOCTHU 1 bubmmorexa LIOK
i o o P https://m.edsoo.ru/32bc29bf
CIIy4aifHbIX coObITH. Cepun
HE3aBUCHUMbIX UCIILITAaHUH
[Ipumeps! IpUMEHEHNs
5 MaTeMaTUIeCKOr0 OKUIaHU 1 bubmiorexa LIOK
https://m.edsoo.ru/ea27084d
(cTpaxoBanue, J0TEpEs)
6 MaremaTudeckoe 0XKHIaHHE CyMMbI 1 bubmoreka [JOK

cnyqaﬁHHx BCJIIMYMH

https://m.edsoo.ru/0adefe9e



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

MaremaTn4eckoe OKHIaHue

bubaunoreka [IOK

7 TCOMCTPUACCKOTO 1 . https://m.edsoo.ru/20de2fc2
OMHOMMAIIBHOTO pacipeeICHUI
MareMaTH4ecKkoe OKHIaHHE
8 reoMETPHYECKOI0 1 ’ Bubmorexa LOK
P . https://m.edsoo.ru/17b0e769
OMHOMUAJIBHOTO paclpeIeIeHul
9 Jucnepcus u ctangapTHOE bubmoteka [JOK
OTKJIOHEHHUE https://m.edsoo.ru/bcc67f76
10 Jucnepcus u cranIapTHOE bubmuotexa [IOK
OTKJIOHCHHE https://m.edsoo.ru/bf78aad6
Jucnepcun reoMeTpuIeCcKoro u bubnuorexa [IOK
11
OMHOMMAIIBHOTO pacipeIeICHus https://m.edsoo.ru/4b5a495¢
IIpaxruueckas padora ¢
12 HfHOHBSOBaHHCII)\d IJIEKTPOHHBIX Bubmorexa [IOK
p https://m.edsoo.ru/a53cd884
Ta0IUI]
13 3aKoH OOJBIINX YHCEIL. bubmuotexa [IOK
Br16opouHbIif METO UCCIeTOBAHHIMA https://m.edsoo.ru/94ddc34a
14 3ak0oH OOJIBIINX YUCE]T. bubmnoreka [IOK
Br10opouHbIii METOT MCCIIEIOBAHUIMA https://m.edsoo.ru/cf23b369
IIpakTHyeckas padbora ¢
15 Hcpnonb3013aHHerl)\4 9JIEKTPOHHBIX bubnmorexa [IOK
p https://m.edsoo.ru/6¢1d11a6
Ta0IUI]
bub6mmoreka [IOK
16 Wtorosas kKoHTpoJIbHAS paboTa hitps:/m.edsoo.ru/7e3798E
[Ipumeps! HEPEpBIBHBIX
CIIyYalHBIX BeIUYUH. OyHKIUSA
17 HJ'I}(]):HOCTI/I acmpe eJIeHymI ’ bubmmorexa LIOK
pactipei ) https://m.edsoo0.ru/9f5b423d
PaBHOMeEpHOE pacnipeneneHue u ero
CBOMCTBA
18 [IprumMepbl HEMPEPHIBHBIX bubnuoreka [IOK



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

CIIyYalHBIX BeJIMYNH. OyHKIHS
IJIOTHOCTHU PACIpEACIICHUS.
PaBHOMEpHOE pacnipeiesieHue U ero
CBOMCTBa

https://m.edsoo.ru/blc2712¢

3aiaqu, MPUBOISIINE K
HOPMAJIBHOMY PacIpeIeTICHUIO.

bu6mmoreka [IOK

19 .
DyHKIMSA INIOTHOCTHA U CBOMCTBA https://m.eds00.ru/97¢19£59
HOPMAJILHOTO pacHpeaeIeHUs
[TpakTrueckas paboTta ¢

20 anonbaoBaHHeI;/I AIIEKTPOHHBIX bubmmorexa [OK

p https://m.edsoo.ru/1f1f9ad9

TalJIHLI
[ToBTOpeHmE, 0000IICHNE U

21 cncmw?amwlma 3HAHUI bubmmorexa [IOK

) https://m.edso0.ru/72953f4¢

OrnucarenbHas CTaTUCTUKA
[ToBTOpenue, o0o0IIEHHE 1

22 CI/ICTeMpaTI/ISa’LII/ISI 3HAaHUU bubmorexa LHOK

) https://m.edsoo.ru/b699ad0c

OnucarenpHasi CTaTUCTHKA
[ToBTOpenue, 06001ICHHIE U

3 cucremaruzanus 3HaHui. ONbITE C bu6mmoreka [IOK
PaBHOBO3MOXHBIMU https://m.edsoo.ru/3fcbact9
AIIEMEHTAPHBIMU COOBITUAMHU
[ToBTOpenue, 06001IIEHNE U

4 cucTeMaru3anus 3HaHuH. OTBITHI ¢ bubnuoreka [JOK
PaBHOBO3MOKHBIMHA https://m.edsoo.ru/538fd7cf
AJIeMEHTapPHBIMUA COOBITUSIMHU
[ToBTOpenue, 06001IIEHNE U
CUCTEeMaTHU3allvs 3HaHUH.

75 Brluncnenue BeposaTHOCTEN bubmuotexa [IOK

COOBITHI ¢ IpUMEHEHHEM (OpMYIT U
rpaduuecKux METOIOB
(koopauHaTHas npsiMas, 1€pPEBO,

https://m.eds00.ru/27291015



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

26

27

auarpamma Jisepa)

[ToBTOpeHue, 06001ICHNUE U

CUCTEeMAaTHU3allus 3HaHUH.

Brrunciienne BeposiTHOCTEM

COOBITHI ¢ IpUMEHEHHEM (QOpMYIT U 1
rpaduuecKux METOIOB

(koopauHaTHas npsiMas, 1€pPEBO,

auarpamma Jusepa)

[ToBTOpEeHue, 06001ICHHE 1

CUCTEeMaTHU3allus 3HAHUH.

Boruncnenue BeposTHOCTEH

COOBITHI ¢ IpUMEHEeHUEM GopMyI U 1
rpaduuecKux METOI0B

(koopaMHATHAs MpsMasi, 1€PEBO,

nuarpamma Ditnepa)

bu6moreka [IOK
https://m.edsoo.ru/dc9ad6ca

bu6mmoreka [IOK
https://m.edsoo.ru/59641277

28

[ToBTOpeHue, 06001ICHIE U
cUCTeMaTH3aIs 3HaHuH.
Brrunciienue BeposTHOCTEM
coOBITHI ¢ IpUMeHeHneM GpopMyI U
rpadu4ecKUX METOOB
(koopauHaTHas psiMasi, 1epPeBo,
nuarpamma Difnepa)

[y

bu6moreka [IOK
https://m.edsoo.ru/e71debe4

29

30

[ToBTOpeHue, 06001ICHNE U
cUCTeMAaTH3aIs 3HaHUH.
CiyyaliHble BEJIMYUHBI U
pacrpeneneHus

[ToBTOpenue, 06001IIEHNE U
CHCTEMaTh3allus 3HAaHUH.
CrnyuaiiHble BEJIMYHHBI U
pacrpeeneHus

bubaunoreka [IOK
https://m.edsoo.ru/00b2efb3

bu6moreka [IOK
https://m.edsoo.ru/1cc2df8f

31

[ToBTOpeHue, 06001ICHNE U 1

bu6mmoreka [IOK



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

CHUCTEMaTU3alus 3HAaHUU.
MaremaTtnueckoe 0XXuIaHue
CIIy4ailHON BEJTUYUHBI

https://m.edsoo.ru/acal298c

[ToBTOpeHue, 06001ICHNE 1

39 cucTeMaru3aiys 3HaHuu. 1 bubmuoreka [IOK
Maremarnueckoe oKuganue https://m.edsoo.ru/640a8ebf
CIy4yallHOUN BEJIMYUHbI

33 Hrorosas koHTpoabHas pabora 1 ngg;ﬁfg:oggﬁ fd6d597

34 [ToBTOpEeHue, 06001ICHHE 1 1 bubmuoteka [IOK
cucTeMaTu3alus 3HaHUI https://m.eds00.ru/5006273¢

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOI'PAMME



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




IIPOBEPSIEMbBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM ITPOI' PAMMOBI

10 KIIACC
Kon .
HpoBepsIEMOro IIpoBepsiemble HPC}]MCTHLIG pe3yJIbTaThl 0CBOCHHS OCHOBHOM
00pa3oBaTeJIbHOI MPOrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yJibTara
6 Teopust BEpOSITHOCTEN U CTaTUCTUKA
6.1 YuTarh ¥ CTPOUTH TAOJIHUIIBI M THATPAMMBI
62 OnepupoBarh HOHATHAMU: CpeAHee  apu(pMeTHYecKoe, MeHaHa,
. HauOoJbllIee, HAUMEHbIIEE 3HAYCHUE, pa3Max MacCUBa YMCIIOBbIX JaHHBIX
OnepupoBarh NOHATUSIMU: CITy4ailHBIA SKCIIEPUMEHT (OIIBIT) U CilydaiiHOe
COOBITHE, AIEMEHTApHOE COOBbITHE (AIIEMEHTAPHBIA MCXO[) CIIydailHOro
6.3 ONbITA; HAXOAUTb BEPOATHOCTH B OIBITAX C PABHOBO3MOXHBIMU
CilydyaliHBIMU COOBITHSIMU, HAXOIUTh U CPABHUBATh BEPOSITHOCTH COOBITUI
B M3YUEHHBIX CIIy4alHbIX SKCIIEPUMEHTaX
Haxomute u ¢opmynupoBars COOBITHS: TepeceueHre M O0beTUHEHHE
64 JNAHHBIX COOBITHH, COOBITHE, MPOTHUBOIOJIIOKHOE JaHHOMY COOBITHIO;
. NOJb30BaThCSl  AMarpamMmamu  Jitiepa  u GOpMyIod  CIOXKEHHUs
BEPOSTHOCTEN MPH PELICHUH 3a]1a4
OnepupoBaTh TOHATUSAMHU: YCJIOBHAas BEPOSTHOCTb, HE3aBHCHMBbIE
6.5 COOBITUS; HAXOAUTh BEPOSTHOCTH C MOMOIIBIO MpPaBUIa YMHOXKEHUS, C
MTOMOIIBIO JIEPEBA CIIYYalHOTO OIbITA
6.6 [TprMeHsI T KOMOMHATOPHOE MPABUIIO YMHOXKEHHUSI IIPU PELIEHUU 3a]1a4
OnepupoBarh NOHITUSMU: UCIBITAHNWE, HE3aBUCUMBIE UCIIBITAHUS, CEPUS
6.7 UCTIBITAaHUH, YCIIEX U Heylada; HaXOAUTh BEPOATHOCTU COOBITHI B CEpuu
. HE3aBHCHUMBIX HCIBITAHUN 10 MEPBOTO YCIE€Xa, HAXOIUTh BEPOSITHOCTHU
coOBITHI B cepun UcTIbITaHUN bepHyu
68 OnepupoBaTh TOHATUSAMU: CllydailHas BEJIWYMHA, pPAcIpeneiIcHUe

BEPOSITHOCTEH, InarpaMma paciupeaeneHus

11 KUIACC




Kon

IIpoBepsieMble peaMeTHBIE Pe3yJbTaTbl 0CBOCHHSI OCHOBHOI

NPOBEPSIEeMOIro o
o0pa3oBaTe/IbHON MPOrpaMMbl CpPeIHero o01ero 00pa3oBaHus
pe3yJbTara
5 Teopust BEpOATHOCTEN U CTATUCTUKA
51 CpaBHMBaTh BEPOSTHOCTH 3HAUEHUM  CIy4yalHOW  BEJIIMYUHBI 110
pacupeneneHUI0 WK ¢ TOMOUIBIO TUarpaMm
OnepupoBarb IMOHATHEM MaTEMarTHYECKOrO OKWJAHUSA, IPUBOIUTH
- MPUMEPBI TOrO, KaK IPUMEHAETCS MaTeMaru4eCcKoe OXKUJAHUE CIIyYaHOU
BEJIMYUHBI, HAXOJUTh MAaT€MaTUYECKOE OXKHUJIAHUE IO JAHHOMY
pacipeneneHuo
53 HmeTh mpeacTaBieHue O 3aKOHE OOJBIINX YHCET
5.4 NmeTs npeacTaBiieHre 0 HOPMaJIbHOM PaClpeaeICHUN




ITPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

Kon
6 Teopust BEpOATHOCTEN U CTATUCTUKA
[IpencraBienne JaHHBIX C  THoOMolpl0 Tabmun W auarpamm.  CpenHee
6.1 apupMeTHyecKoe, MeJIuaHa, HauOoJsblllee M HauMEHbIee 3HAYCHMs, pa3Max,
JUCIEepPCUs U CTaHJIaPTHOE OTKJIOHEHNE YUCIIOBBIX HA0OPOB
CraydaiiHple SKCIIEPUMEHTHI (OMBITBI) M CIIydailHble COOBITHA. DIEeMEHTapHbIC
coObITHs (Mcxonbl). BeposTHOCTh ciaydaiiHOro coObITHA. bin3ocTh 4YacToThl M
6.2 BEPOSATHOCTH COOBITUN. CiryyaliHble ONBITHI C PAaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU
coObTHsIMH.  BepostHOocTM  cOOBITUH B OmBITaX € PaBHOBO3MOXHBIMU
AIIEMEHTAPHBIMH COOBITUIMHU
63 Onepauuy Haja COOBITUSIMM: IE€pEcEUeHUe, OOBEAMHEHUE, INPOTUBOIOJIOKHBIE
' coObITHs. [lnarpammsl Ditnepa. @opMysa C10KeHHUs! BEPOSTHOCTEH
64 VYcioBHAsE  BEPOSTHOCTh. YMHOXKEHHE BEpPOATHOCTEH. JlepeBO  Ciiy4alHOro
. skcriepuMenTa. dopmyra nonHoi BeposiTHocTH. HezaBucumble coObITHS
65 KombOunaropHoe mnpaBuino ymHoxkeHus. [lepecranoBku u ¢dakropuan. Yucno
' couetanuil. Tpeyronbuuk [lackans. ®opmyna 6unoma Herotona
bunapHblii ciyyaliHblif OmbBIT (UCHBITAaHUE), yclex MW Heynada. Hes3aBucumsle
6.6 ucneltTanud. Cepus HE3aBUCHMBIX MCHBITaHUR 10 mnepBoro ycnexa. Cepus
HE3aBHUCHUMBIX UCIIBITAHUNA bepHymimn
6.7 Crnydaiinas BenmuunHa. Pacripenenenue BepositTHocTeld. JlnarpamMmma pacripesiesieHus.
' [Tpumeps! pactipesienieHni, B TOM YUCIIe TeOMeTpUIecKoe U OMHOMUAIbHOE
11 KIIACC
Kox IIpoBepsieMblii 3JIEMEHT COACPKAHUS
5 Teopust BEpOATHOCTEN U CTATUCTUKA
5.1 UucnoBble XapaKTEpUCTUKH CIIYYalHBIX BEJIMYMH: MAT€MAaTHYE€CKOE OXXKHUIaHUE,




JUCTepcusi U CTaHIapTHOE OTKJIOHeHue. [Ipumepsl mpUMEHEHHs MaTeMaTHu4ecKoro
OKWJAaHUsA, B TOM YHCIE B 3a/JadaX M3 IMOBCEAHEBHOM >XM3HU. Maremaruueckoe
OXuJaHue OWHAPHOM CIy4ailHOM BeIMYMHBI. MaremMaruyeckoe OXKUAAHHE CYMMBbI
CIIy4alHBIX BeJIMUYMH. MaTeMaTuuecKoe 0KUIaHUE U IUCTIEPCUs T€OMETPUUECKOTO U

OMHOMHAIBHOTO pacipeaesieHui

52

53

3aKkoH OOJBIIMX 4YUCEN U €ro pojb B Hayke, Ipupojae u oduiectBe. BriOOpoUHbIil
METOJ] UCCIICIOBaHUI

IIpuMepsl  HeHmpepbIBHBIX — ClIly4aliHbIX BenuuuH. [loHATHE O IUIOTHOCTH
pacnpezenenus. 3anadd, NPUBOJAIINE K HOpMaIbHOMY pacnpeneneHuro. [lonsarue o

HOPMaJIbHOM paclpeesIeHUN




IPOBEPSIEMBIE HA EI'D 110 MATEMATUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJIbHOMN
ITPOT'PAMMBI CPEJTHEI'O OBIIIET'O OBPA3BOBAHUSI

Kox
NpoBepPsieMOro
TpeOOBaAHUS

IIpoBepsieMble TPeGOBaHMS K NPEeAMETHBIM pe3y/1bTaTaM 0CBOEHUS
OCHOBHOI 00pa30BaTe/IbHOM MPOrPpaMMbI CPeHEro 001ero
oOpa3oBaHusi

Brnanenune MeTonaMu 10Ka3areinbCTB, AITOPUTMAMH PELICHUS 3a]1a4; YMEHHE
dbopMynMpoBaTE W ONEPHPOBATH MOHATHUSAMH: ONpEACICHHE, aKCHOMA,
Teopema, CIEICTBHUE, CBOMCTBO, NMPHU3HAK, J10KA3aTEIbCTBO, PAaBHOCHIIbHBIC
(GOpMYIHpPOBKH; TPUMEHATh HX; yYMeHHE (opMynupoBarb oOpaTHOe u
IPOTHUBOTIOJIOKHOE YTBEPKACHUE, TPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI,
UCIIONB30BaTh ~ METOA ~ MareMaTH4ecKOW  MHIYKUUH,  [POBOIUTH
JIOKa3aTeNIbHBIC PACCYKACHUS NPU PELICHUH 3a/1a4, OL[CHUBATh JOTUYECKYIO
NPaBWIBHOCTh  PACCY)KICHUI; yMEHHE  ONEPHPOBATh  IOHSTHSIMU:
MHOKECTBO, TIOAMHOXKECTBO, OIIEpallid HaJ MHOXXECTBAMH; yMEHHE
UCIIONb30BaTh  TEOPETUKO-MHOKECTBEHHBIM  ammapar  JUlsi  ONHCaHUS
pEaJbHBIX MPOIECCOB M SIBICHUH M MPH PEIICHUM 3a/ad, B TOM YHCIIE W3
JIPYruX Y4eOHBIX NPEIMETOB; YMEHHE OIIepHPOBAaTh MOHATHUSAMH: Tpad,
CBSI3HBII Tpad, AepeBo, LUK, rpad Ha IJIOCKOCTH; YMEHHE 3a/aBaTh W
OIUCHIBATh Tpadbl Pa3IMYHBIMU CHOCOOAMHU; HCIOJNB30BaTh rpadbl MpH
peLIeHUN 3a1a4

YMeHHe OInepupoBarh IOHATUSAMM: HATypajJbHOE 4YHMCIO, LEN0€ 4YHUCIIO,
CTEIIEHb C LIEJIBIM II0Ka3aTesieM, KOPEHb HAaTypaJbHOW CTEIEHH, CTEIEHb C
palMOHAIBHBIM IIOKA3aTEJIEM, CTENEHb C JIEHCTBUTEIBHBIM I10KA3aTelIeM,
jJorapupM UHUCIA, CHHYC, KOCHHYC M TaHICHC MPOU3BOJIBHOIO YHCIIA,
OCTaroOK IO MOXY/II0, pPalMOHAJIbHOE YHCIO, WPPALHMOHAIBHOE 4YHCIIO,
MHOJKECTBA HATYPAJIBHBIX, LENbIX, PALLMOHAIBHBIX, JEHCTBUTEIBHBIX YUCEIL
YMEHHUE MCIIONb30BaTh IMPU3HAKUA JIETUMOCTH, HaWMEHbIIUH OOLIMii
JIenuTeNb 1 HauMeHbllee oolee KparHoe, anroput™ EBkinaa npu perieHnu
3aJ1a4; 3HaAKOMCTBO C Pa3JINYHBIMU MO3UIMOHHBIMU CHCTEMaMH CUUCIICHHUS,
YMEHHUE BBINOIHATh BBIYMCICHHE 3HAUEHUH U MpeoOpa3oBaHUs BhIpaKEHUI
CO CTENEeHsAMM M Jorapudmamu, mnpeodpa3zoBaHusi IpOOHO-pAIIMOHAIBHBIX
BBIDQXCHHUM; YMEHHE OIEpPUPOBaTh IOHATHAMH: IOCIIEIOBATEIBHOCTD,
apudMeTHuecKas Hporpeccus, reoMeTpuyeckas Mnporpeccusi, OECKOHEYHO
yObIBaroIast reoMeTprudecKas porpeccus; yMEHUe 3a/1aBarh
MOCJIEZIOBATEIbBHOCTH, B TOM YHCJIE C TOMOIIBI0 PEKYPPEHTHBIX (OpMYII;
YMEHUE ONEPHUPOBaTh IOHATUSAMH: KOMIUIEKCHOE YHCIIO, CONPSHKEHHBIE
KOMITJIEKCHBIE YHCJIa, MOAYJIb M apryMEHT KOMIUIEKCHOTO 4ucia, ¢dopma
3allMCU KOMIUIEKCHBIX 4YHCeNl (reoMeTpuyecKkasi, TPUTOHOMETpUYecKas H
anreOpanyveckas); yMEeTh TMPOU3BOAWTH apUPMETHUCCKUE JEUCTBUS C
KOMIUJIEKCHBIMA ~ YMCJIaMH;  TPUBOAWUTH  IPUMEPHl  UCIOJIb30BaHUS
KOMIUIEKCHBIX YHCEJ; ONEPUpPOBaTh MOHATHAMHU: Marpuma 2x2 u 3x3,
ONPEIEIUTENh MATPHULIBI, FEOMETPUUYECKHI CMBICI ONPEAEITUTENS

YMenue OINICPpHUPOBATL TIOHATUAMU: PAOUOHAIBHBIC, UWPPALUOHAIILHBIC,




MOKa3aTelbHbIe, CTENEHHbIE, Jorapu(@MUUYECKUe, TPUTOHOMETPHUECKHE
YpaBHEHUS U HEPABEHCTBA, UX CHUCTEMbI, YMEHUE ONEPUPOBATH MOHATUSMU:
TOXKIECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHUe, ypaBHEHUE, HEPABEHCTBO,
CUCTEeMa YPaBHEHMH U HEPAaBEHCTB, pPaBHOCWIBHOCTb YpaBHEHHI,
HEPAaBEHCTB U CUCTEM; YMEHHE peIIaTh YpaBHEHHUS, HEPABEHCTBA U CUCTEMBI
C TIOMOILBIO Pa3NUYHBIX MPUEMOB; pelIaTh ypaBHEHUS, HEPAaBEHCTBA U
CUCTEMBI C MapaMeTpoM; PUMEHATh YPAaBHEHUS, HEPABEHCTBA, UX CHUCTEMBI
JUIsL pelleHHs] MaTeMaTM4YecKHX 3a/lad M 3a/lad M3 Pa3IMyHbIX olsacteit
HAyK{ U peajbHOM KU3HU

YMeHue onepupoBarh MOHATHAMHU: (yHKIMA, YETHOCTH (YHKLUH,
NEPUOMYHOCTh (PYHKIMH, OTPAaHUYEHHOCTh (PYHKIMH, MOHOTOHHOCTBH
byHKIMHU, SKCTpeMyM (yHKIMH, HauOosbllee W HaMMEHBIIEe 3HAYCHHUS
(GYHKIIMM Ha TPOMEXKYTKE, HempepbiBHAsA (YHKLHUS, aCUMITOTHI rpaduka
¢GyHKIMYU, TIepBas U BTOpas NMPOW3BOAHAS (YHKLIWH, TEOMETPUUYECKHNA U
¢u3nyeckuid CMBICI IPOU3BOAHOM, IEpBOOOpa3Has, ONPEIECIIEHHBIN
UHTErpajg; yMEHHE HaXOIUThb aCHUMITOTHl rpaduka QyHKIMM; yMEHHE
BBIYUCIIATh MPOU3BOIHBIE CYMMBI, IIPOU3BEICHHSI, YACTHOIO M KOMITO3ULIMU
(byHKIMI, HAXOAUTh YpaBHEHHE KacaTelIbHOW K rpaduky GyHKLINHU; YMEHUE
HaXOAMUTh MPOU3BOJHBIE 3JIEMEHTApHBIX (DYHKIMI; yMEHHE HCIOJIb30BaTh
IPOU3BOJHYIO ISl HCCleAOBaHMs (YyHKUMHA, HaXOOUTh HauOoOJbIINE WU
HalMEHbIIME 3HauyeHUsl (YHKUMN; CTPOUTH TIpadUKM MHOTOUJIEHOB C
UCMOJIb30BAaHUEM  ammapara MaTeMaTH4yecKoro aHajiau3a, [PUMEHSTh
HPOU3BOJHYIO Ul HAaXOXJ/IEHUS HAWIYYIlero peuleHus B NPHUKIAJHBIX, B
TOM YHUCIJI€ COLUAIBHO-KOHOMUYECKHX M (PU3MUYECKUX 3ajjadax; HaXOIUTh
wiomaau 1 o0bEMBI GUIyp € MOMOIIBIO UHTErpaia; MPUBOAUTH MPUMEPHI
MaTreMaTu4ecKoro MOJCIMPOBAHHUS C IOMOINBI0  TU(PepeHIATBHBIX
ypaBHEHUU

VYMeHue onepupoBarh MOHATUSAMU: rpaduk (yHKIMH, oOpaTHas (QyHKIMS,
KoMno3unuss (yHKUMH, JuHEHHas QyHKUMA, KBajpaTuyHas QyHKIMS,
paunoHanbHass (yHKUMSA, CTeneHHas (QYHKUUS, TPUTOHOMETPUYECKHE
¢byHKIMU, OOpaTHbIE TPUTOHOMETpHYECKHe (YHKIMM, IOKa3aTelbHas W
jgorapupmuueckas (YHKIMH; YMEHHE CTPOUTh TpadUKH H3Y4YEHHBIX
(byHKIUH, BBIIOIHATH MpeoOpa3oBaHus rpaduKoB (GyHKIMH, UCTIONB30BaTh
rpaduKy 7151 U3y4eHHs! IPOLIECCOB U 3aBUCUMOCTEH, IPU PELIeHNH 3314 U3
Jpyrux y4eOHBIX NpPEAMETOBH 33Ja4 U3 pPEabHOW >KU3HU; BBIPAXKaTh
dopMynamMH 3aBUCUMOCTH MEXJly BEJIMYMHAMH; UCIOJIB30BaTh CBOMCTBA U
rpaduku  (QyHKIMA A7 pelleHus ypaBHEHMH, HEpPaBeHCTB M 3agad ¢
napameTrpamu; H300paxaTh Ha KOOPAMHATHOW TUIOCKOCTH MHOMECTBa
pEelIeHN ypaBHEHU, HEPABEHCTB U UX CHCTEM

YMenue peuiatb TCEKCTOBLIC 3aJladv PpPa3HbBIX THUIIOB (B TOM 4YHCJIC Ha
MNPpOUCHTHI, OOJIKM U YaCTU, Ha ABUIKXCHUC, paGOTy, CTOUMOCTb TOBApOB H
YCIyr, HaJloru, 3aJa4yu u3 obmactu YIpaBJICHHUA JIMYHBIMU U CEMEHHBIMU
(I)I/IHchaMI/I); COCTABJIATb BBIPAXKCHUA, YPABHCHUSA, HCPABCHCTBA U HUX
CUCTCMbBI IO YCJIOBHUIO 3aAdaqd, HUCCICAOBATH TIIOJYYCHHOC PCIICHHUC U
OLICHUBATh HpaB,[[OHOIIOGHOCTL pe3yiabTaroB; yYMCHUC MOACIINPOBATH
PCaJIbHBIC CUTyallUH Ha A3BIKC MATCMATHUKH; COCTABJIATH BBIPAKCHUS,




YpaBHEHUs, HEPABEHCTBA U MX CUCTEMBI 10 YCIOBUIO 33Jaud, UCCIIEI0BAThH
MOCTPOCHHBIE  MOJENM C  HCIOJB30BAHMEM  ammapara  aireOphl,
MHTEPIPETUPOBATDH MOTYUYECHHBINA Pe3ylbTar

VYMeHHe OomnepupoBaTh TMOHSATHSAMH: CpelHee apupMETHYECKOe, MeIuaHa,
HanOOJbIlIeE U HAaUMEHBIIIEE SHA4YCHUA, pasMax, AUCICPCUS, CTAHAApPTHOC
OTKJIOHEHHE YHCJIOBOTO HaboOpa; yMEHHE H3BICKaTh, HHTEPIPETHPOBATH
uH(pOpMAIUIO, TIPEICTABICHHYIO B TaONMIAX, Ha AMAarpaMMax, rpadukax,
OTPAXKAIONIYI0 CBOMCTBA PEANBHBIX MPOIECCOB U SBICHUH; MPEICTABISTH
uHOpPMAIIMI0O C TOMONIIBIO  TaOMUI[ W JAWarpamMM; HCCIEI0BaTh
CTaTUCTUYCCKUC JAaHHbIC, B TOM 4YHCJIC C IMPUMCHCHUCM rpa(bnqecmxlx
METOIOB U JJIEKTPOHHBIX CPEICTB; TpadUUYECKH HCCIEA0BAaTh COBMECTHBIC
HAOIIOICHHS C TIOMOIIBIO TUarpaMM pacCEeUBaHUs U IMHEHHOW perpeccuu

YMeHue onepupoBaTh MOHATUSAMHU: CIIyYalHBINA OTBIT U CydaiiHOe COOBITHE,
BEPOSITHOCTh CIy4allHOTO COOBITHS; YMEHHE BBIYUCIATH BEPOATHOCTH C
UCIIONIb30BaHUEM IpadUUeCKUX METO/IOB; MPUMEHATH (POPMYIBI CIIOKEHUS U
YMHOXKEHUS BEPOSATHOCTEH, (OpMyay TMOJHOM BEpPOATHOCTH, (Gopmymy
bepuymn, komOuHatopHbie (PakTbl M (OPMYIBI; OIEHHBATH BEPOSTHOCTH
peambHBIX COOBITHI; YMEHHE OIEpUPOBATh IMOHATUSAMHU: CiydaiiHas
BEJIMYMHA, PpACHpE]eICHUE BEpPOSTHOCTEH, MaTreMaTHMYecKOoe O)KHUJaHUE,
JWCTIEPCHUS M CTaHIAPTHOE OTKJIOHEHWE CIYYalHOW BEIWYHMHBI, (YHKIUH
pacnpeneneHuss W IUIOTHOCTH  PaBHOMEPHOIO, II0Ka3arelbHOIO U
HOPMAaJIbHOTO PacIpeesIeHU; yMEHUE UCII0Ib30BaTh CBOMCTBA U3YyUEHHBIX
pacnpeneneHul s pelieHus 3a7ad; 3HAKOMCTBO C IOHATHUSMM: 3aKOH
OOJIBIINX YHCEN, METOJbl BHIOOPOUYHBIX MCCIEI0BAaHUI; YMEHUE IPUBOAUTH
IpUMEpbl MPOSBICHUSI 3aKoHa OOJBIIMX YHCEI B MPUPOIHBIX H
OOLIECTBEHHBIX SIBJICHUSAX; YMEHHUE OINEPUPOBATh IMOHATHSAMH: COYETaHHE,
NePECTAHOBKA, YMCJIO COYETAHUMN, YUCIO NepecTaHoBOK; OMHOM HploToHa;
yYMEHHUE MPUMEHATh KOMOMHATOpHBIE (DAKThl U PACCYKACHUS Ul pelleHUs
3ajja4; OLIEHMBATh BEPOSATHOCTH pealbHbIX COOBITHH; COCTaBIATH
BEPOSATHOCTHYIO MOJENb U MHTEPIIPETUPOBATD NOJYYEHHBIN PE3YJIbTaT

YMmenune ONCprUpOBaATH IIOHATUSAMU: TOYKa, nmpsamas, IIIIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYHMHA yIVIA, INIOCKUM yroJl, JBYTPaHHBII
YIoJ, TPEXTPAHHBIN YroJ, CKPEIIMBAIOIINUECS MPSIMbIE, NapalIeIbHOCTh U
NEPNEHAUKYIAPHOCTD NMPAMBIX U INIOCKOCTEM, YTOJI MEXKIAY MPSAMBIMH, Yrojl
MEXIY NPSIMON M IJIOCKOCTBIO, YTOJI MEXAY INIOCKOCTSIMHU, PACCTOSHHME OT
TOYKHW A0 IIIOCKOCTHU, PACCTOAHHUE MCKAY IMPAMBIMHU, PACCTOAHUC MCEKIY
IJIOCKOCTAMH,; YMCHHUC HCIIOJB30BaTh IIPU PEIICHUMU 3aaa4 H3YUCHHBIC
(bakThl U TeOpeMbl IUIAHUMETPHUH; YMEHUE OLIEHMBATh pa3Mepbl 00BEKTOB
OKPYKAIOIIET0 MHpa; CTPOUTh MATEMATUYECKHE MOJAEIH C IIOMOILBIO
FEOMETPUYECKUX IOHATUM M BEJIMYMH, PEIIATh CBA3aHHBIE C HUMU
[IPaKTUYECKUE 3a7a4U
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YMeHue onepupoBarh MOHATUSAMU: IUIOMAAL (UTYpBl, 00BEM GUTYDHI,
MHOTOTPaHHUK, IPAaBUJIbHBI MHOTOTPAHHUK, CEY€HHE MHOTOTpaHHHKA, KYO,
napajuiefienunes, npusma, nupamuaa, GuUrypa U MmoBEepXHOCTb BpAIICHMUS,
IWINHAP, KOHYyC, Iap, cdepa, miomans c@epsl, IUIOMEAAb MOBEPXHOCTU
NUPaMUJIbI, TMPU3MBI, KOHYCa, IIIMHApPA, 00bEM Kyla, MPSMOYTOJbHOTO




napajiefenumnena, MNUPaMUJbl, TMPU3MbL, UWIMHApPA, KOHYcCa, Iapa,
pa3BEpTKa IMOBEPXHOCTH, CEUEHHsI KOHYCA U IWJIMHJIPA, NapajuleIbHbIE OCU
WIM OCHOBAaHMIO, CEUYEHHME IIapa, IUIOCKOCTh, Kacaromiasics cdepsl,
HWIMH]Ipa, KOHYCa; YMEHHE CTPOUTH CEUEHUE MHOTOTpaHHHKA, U300paarhb
MHOTOTPaHHUKH, (UTYpbl U MOBEPXHOCTH BpAIICHUS, UX CEUEHUS, B TOM
YHUCJIE C MOMOIIBIO 3JEKTPOHHBIX CPEIACTB; YMEHHE IMPUMEHATH CBOMICTBA
reOMETPUYECKUX (QUTYp, CaAMOCTOSTENBHO (DOPMYIUPOBATH OIpPEEICHUS
U3ydyaeMbIX (Uryp, BBIIBUraTb THIOTE3bl O CBOMCTBaX M MpHU3HAKAX
reoMeTpuyeckux ¢Guryp, OOOCHOBBIBATHMIIM OIpPOBEPrarb HX; YMEHHE
MPOBOJIUTH Kiaccu(ukanuio GUryp mo pasinyHbIM MpU3HAKAM, BBITOIHSITD
HE0O0XOMMbIE JOMOIHUTENbHbIE TOCTPOCHUS
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YMmenue ONeprupoOBaTh IIOHATUAMMU: JBHXXCHUC B MMPpOCTPaHCTBC,
HapaJIJIeHBHBIfI MNepeHOC, CHUMMETPUA Ha INIJNIOCKOCTH M B IMPOCTPAHCTBC,
MOBOpPOT, mpeoOpa3oBaHue MMOAOOMs, TOAOOHBIE (UTYpB; yMEHHE
pacrio3HaBaTh paBHBIE W MMOJOOHBIE (UTYPHI, B TOM 4YHCIE B TPHPOJIE,
UCKYCCTBE, apXHTEKType; MCIOJIB30BaTh I'€OMETPUYECKUE OTHOLICHUS IMPU
pEUICHUH 3aJa4, HaXOAWUTh TIEOMETPUYECKHE BEIMYUHBI (IUIMHA, YTOJ,
IUIOIIA (b, 00BEM) TIPH PEIICHNH 33/1a4 U3 APYTUX YUYEOHBIX MPEIMETOB U U3
peaybHOM KU3HU; YMEHHE BBIYHMCIATH T€OMETPHUYCCKUE BEIWYMHBI (JUTHHA,
yroJ, IIomaab, 00bEM, IUIOMAAb MOBEPXHOCTH), WCIONB3YsS H3Y4YECHHBIC
(GOopMyIIBI ¥ METOIBI, B TOM YHCIIE: IUIOMAJb IOBEPXHOCTH MHPAMUJIBI,
Opu3Mbl, KOHyca, NWIMHApa, Iulomans cdepsl; 00bEM  KyOa,
NpSMOYTOJIBHOTO — TIapajulesIeNHIe/1a, HUPAMHUIbI, TPU3MbI, IHIHHJIPA,
KOHYCa, IIapa; yMEHNE HaXOAUTh OTHOLICHNE 00BbEMOB OOOHBIX (QUTYD
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YMeHue ornepupoBarh MOHATUSAMH: TPSIMOYroJibHAs CHUCTEMa KOOPAMHAT,
BEKTOp, KOOPAMHATHI TOYKH, KOOPAMHATHI BEKTOpPa, CyMMa BEKTOPOB,
IIPOM3BEJIEHUE BEKTOpa Ha YHCIO, pa3lioKeHHEe BEeKTopa Io 0aswucy,
CKAJIIPHOE MPOU3BEIACHUE, BEKTOPHOE MPOU3BEICHHUE, Yol MEXIY
BEKTOpaMH; YMEHHE HCIIONIb30BaTh BEKTOPHBIA U KOOPAUHATHBIA METOH IS
pelIeHns TEOMETPUYECKUX 3a1a4 U 3a]1ad APYTUX YIeOHBIX IPEIMETOB
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YMeHue BbIOMpATh MOAXOASIINNA METON JJIsl pelIeHMs] 3a/laud; OHUMaHue
3HaYMMOCTHM MAaTeMaTHKd B HW3YYEHUU NPHUPOJHBIX U OOIIECTBEHHBIX
IIPOLECCOB W SABJIECHUH; YMEHHE paCIO3HABATh IIPOSBICHHUE 3aKOHOB
MaTeMaTHKNd B MCKYCCTBE, YMEHHE NPUBOAUTH IPUMEPHI MaTeMaTHYECKUX
OTKPBITUHA POCCUICKOM U MUPOBOM MareMarnyeCcKon HayKH




INEPEYEHDB 2JIEMEHTOB COAEP/KAHUSA, ITPOBEPAEMbIX HA EID
ITO MATEMATHUKE

HpOBepﬂeMblﬁ JIEMEHT COACPKRAHUA

Kon
1 Yucna u BBIYUCIICHUS
1.1 HarypaneHnble u nenslie yncia. [Ipu3Haky AeIMMOCTH LEIIbIX YUCE
12 Panuonanbhple  uucna. OOBIKHOBEHHbIE M JECATUYHBIE JApPOOHM, IPOLEHTHI,
OCCKOHEUHBIC MIEPUOMYCCKUE APOOH
13 Apudmernueckuil KOpeHb HaTypaibHOW cTerneHu. [leiicTBus ¢ apupMeTHIecKuMU
' KOPHSIMU HaTypaJlbHOW CTETIEHU
14 Crenenp ¢ nensiM nokasarenaeMm. CreneHb ¢ paluMoOHalIbHBIM IOKasareneM. CBoilcTBa
) CTETICHU
15 CuHyC, KOCUHYC U TaHT€HC YHCJIOBOI0O apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHT'€HC
YHCJIOBOTO apryMeHTa
1.6  Jlorapu¢wm uucna. JlecaTuunble U HaTypaibHbIe JOrapupMbl
JeiicTBuTenpHbIe YKcaa. ApUPMETHIECKHE ONEePaliy C JICHCTBUTEIBHBIMHA YUCIIAMH.
1.7 = IlpubnuxEHHbIE BBIYMCIICHUS, NpaBUiIa OKPYIVIEHMS, IPUKHUJIKA U OLEHKA pe3yibrara
BBIYMCIICHHUI
1.8  IIpeoOpa3zoBaHue BhIpaKCHHI
1.9  KommuekcHble yncna
2 YpaBHEHMS U HEPAaBEHCTBA
2.1 enbie u 1poOHO-palIOHANIbEHBIE YPABHEHUS
2.2 HppauuoHaabHbIE ypaBHEHUS
2.3  TpuroHomerpuyeckue ypaBHEHUS
2.4  Iloka3arenbHble U JorapuMuUUYecKre ypaBHEHUS
2.5 | lenbie u 1poOHO-paIIMOHAIEHBIE HEPABEHCTBA
2.6 | HppanumoHnanbHble HEPAaBEHCTBA
2.7 | TlokazarenbHble U JorapupMUIECKIE HEPABEHCTBA
2.8  TpuroHnomerpuyeckrue HEpaBEHCTBA
2.9  Cucremsbl 1 COBOKYITHOCTU ypaBHEHUI U HEPABEHCTB
2.10  VYpaBHeHUS, HEpAaBEHCTBA U CUCTEMBI C TapaMeTpaMHu
2.11 | Marpuna cucteMsl JIMHENHHBIX ypaBHEHHUH. ONpenenuTens MaTpHULbl
3 OyHKIMH U TpaduKu
31 Oynkuus, cnocoObl 3amanus (yskumuu. [paduk ¢yHkinun. B3aumHo oOparHbie
' ¢bynkiun. YétHble u Heu€THble QyHKuMU. [lepuognueckue GpyHkumnn
Ob6nacth ompeneneHUss W MHOXKECTBO 3HaueHUW QyHKumu. Hymu ¢yHKumuu.
39 [TpomexxyTku 3HaKonocTossHCTBaA. [IpoMexyTki MOHOTOHHOCTH (pyHKIIMU. MakCuMyMbl
) U MUHUMYMBl (QyHKUMU. HauOonbliee M HauMeHbllee 3HaueHUE (QYHKIMM Ha
MIPOMEXKYTKE
3.3 Crenennas (yHKUMS C HaTypaJbHBIM M II€JbIM INoka3areneM. EE cBoiicTBau rpaguk.




CgoiicTBa  rpauk KOpHS 1-0il CTENeHn

3.4  Tpuronomerpuveckue GpyHKIIMH, UX CBOMCTBA U TpadUKu
3.5  llokasarenpHas u jorapudmuyeckast QyHKIIMH, NX CBOMCTBA U rpaduku
36 Touku pa3peiBa. AcUMITOTHI rpadukoB GyHKIMNH. CBOMCTBA (QYHKIINN, HEMTPEPHIBHBIX
’ Ha OTPEe3Ke
3.7  llocienoBaTenbHOCTH, CIIOCOOBI 33/1aHUS TOCIIE0BATEILHOCTEH
3.8 = Apudmernueckas u reomeTpuueckas rnporpeccuu. @opmyiia CI0KHBIX TPOLIEHTOB
4 Havayia MmaremaTdeckoro aHanusa
4.1 [TpousBonnast pyHkiuu. [Ipon3BogHbIC 37IEMEHTAPHBIX (DYHKIIHMA
[IpumeHeHne mNPOU3BOAHOM K HUCCIEAOBAaHMIO (YHKIMI HAa MOHOTOHHOCTH H
4.2  oskcrpemymbl. Haxoxnenue HauOONbIIEr0 W HAaUMEHBIIETO 3HAaUYeHUS (DyHKIMHM Ha
OTpe3Ke
4.3 [TepBooOpa3znas. Muterpan
5 MHoecTBa U JIOTUKa
5.1 MHoOxecTBO, onepaluu HajJ MHOKecTBaMu. Jluarpammel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OrnucarenbHasi CTaTUCTUKA
6.2  BeposiTHOCTH
6.3 = KomOunaropuka
7 I'eomerpus
7.1 Purypsl Ha INIOCKOCTH
7.2 | IlpsiMble U IJIIOCKOCTH B MPOCTPAHCTBE
7.3 ' MHoOrorpaHHuKu
7.4 | Tena u NOBEpXHOCTHU BpallleHUS
7.5 = KoopauHaTbl U BEKTOPHI




YYEBHO-METOJNYECKOE OBECIEYEHUE OBPA3OBATEJILHOT'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VAEHUKA

METOINYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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