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MNOSICHUTEJIbHAS 3AITUCKA

Pabouas mporpamma yd4eOHOTO Kypca «Anrebpa M Hayajla MaTeMaTHYECKOTO AHAIHU3a»
0azoBoro ypoBHs it obydatonuxcst 10 —11 kmaccoB paszpaborana Ha ocHoBe DenepalibHOTO
rOCyJapCTBEHHOTO 00pa30BaTEIBHOTO CTaHIApTa CPeaHEro odmiero oOpa3oBaHUs, C y4ETOM
COBPEMEHHBIX MUPOBBIX TpeOOBaHM, MPEABABIAEMBIX K MaTeMaTHUYECKOMY OOpa30BaHMIO, U
TpaIuIMid pocCUiickoro oOpa3oBanus. Peamm3anusi mporpamMMbl 00eCIEUMBAET OBJIAJCHHE
KIIFIOYCBBIMU KOMIICTCHUHUAMU, COCTABJIAIOIIMMU OCHOBY IJId CaMOpPa3BUTHUA U HCIIPCPLIBHOT'O
0o0pa3oBaHus, IEIOCTHOCTh OOLIEKYIbTYPHOTO, JMYHOCTHOTO M TIO3HABATEIHLHOTO DPAa3BHTHUS
JUYHOCTH 00YyJarOIUXCsl.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa m Hayajla MareMaTHM4YECKOrO aHalIM3a» sBIAETCS OJHUM M3 Hauboiiee
3HAYUMBIX B MporpamMme CTapuieil IIKOJbI, MOCKOJIbKY, C OJHON CTOpPOHBI, OH OOecleynuBaeT
MHCTPYMEHTAJIbHYIO 0a3y JUid H3y4eHMs] BCEX E€CTECTBEHHO-HAayYHBIX KypCOB, a C JIpyroi
CTOpPOHBI, (QOpPMHUpPYET JIOTHUYECKOE U aOCTPaKTHOE MBIIJIEHUE Y4YalluXcsi Ha YpPOBHE,
HEO0OXO0IMMOM JUIsl OCBOEHHSI KypCOB MH(POPMATHKH, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTH.
B pamkax naHHOTO Kypca yyaliuecs OBJIa/IeBalOT YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM HAyKH,
KoTopas (opMyIupyeT CBOM TOCTHKEHUS B MaTeMaTu4eckoil popme.

Kypc anreOpbl 1 Hauan MaTeMaTU4ECKOrO aHaJINM3a 3aKJa/bIBAET OCHOBY JUIS YCIIEHIHOTO
OBJIAZICHUS 3aKOHAMM (U3UKH, XHUMHUHM, OUOJOrMM, IOHMMAaHUS OCHOBHBIX TEHJACHIIMH
HSKOHOMHKHU U OOIIECTBEHHOMN >KNU3HHU, MO3BOJIIET OPUEHTHPOBATHCA B COBPEMEHHBIX LIU(POBBIX
U KOMIIBIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO HCIOJIb30BaTh UX B MOBCEIHEBHOM XM3HU. B Toxe
BpeMsl OBJIaZiIcHUE aOCTPaKTHBIMU M JIOTUYECKM CTPOIrMMHM MAaTEMaTHYECKUMHU KOHCTPYKLHUSAMHU
pa3BUBaeT yMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTUHHOCTb YTBEPXKICHMS,
UCIOJb30BaTh 00OOIIEHNE M KOHKPETU3aLUI0, a0CTparupoBaHUE M aHAJIOTUIO, (OpPMHUpYET
KpPEaTUBHOE U KPUTHUYECKOE MbIlLIeHHE. B Xo/e n3ydeHus anreOpbl M Hayajl MaTeMaTH4ecKoro
aHajiM3a B CTaplleil LIKOoJie ydyalluecs MOJy4aroT HOBBIM ONBIT pelleHUs MPHUKIAAHBIX 3a71ad,
CaAMOCTOSITEJIBHOTO ~ IIOCTPOGHUs ~MaTeMaTUYeCKMX MOJEIEeH pealbHbIX CUTyalud u
UHTEpOpPETallMd  MOJIYYEHHBIX pPELICHUH, 3HAaKOMATCA C IPUMEpaMU  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH B MpUpOJE, HayKe U B HMCKYCCTBE, C BBIIAIOLIUMMCA MaTeMaTHYECKHUMHU
OTKPBITUSIMHU U UX aBTOPAMH.

Kypc obnanaer 3HauMTENbHBIM BOCHHUTATENBbHBIM MOTEHLMAIOM, KOTOPBIA peanu3yercs
Kak yepe3 yueOHbII MaTepuall, criocoOCTBYIOLUN (POPMUPOBAHUIO HAyYHOI'O MHPOBO33pPEHMUS,
Tak M d4epe3 crneuupuKy YydyeOHOW JeATeNbHOCTH, TpeOyromed CcaMOCTOSATENIbHOCTH,
aKKypaTHOCTH, TPOJOJDKUTEIIBHOW KOHIEHTpallMM BHUMAaHUA M OTBETCTBEHHOCTH 32
MIOJTy4EeHHBIH pe3ynbTar.

B ocHoBe meronuku oOyueHHs anrebpe M HayalaM MaTeMaTH4eCKOTO aHallu3a JISKUT
JeATeIbHOCTHBIN MPUHLUI 00yYeHUsL.

CrpykTypa Kypca «Anredpa U Hayajga MaTeMaTHYECKOTO aHAJIN3a» BKIIIOYAET CIIeIyIole
coJiepKaTelbHO-METOIMUecKue JUHUU: «YUucna W BbluMcieHus», «OyHKuMH U TpapuKu»,
«YpaBHEHHUs U HepaBeHCTBa», «Hawana MaremaTtudeckoro ananusa», «MHOKECTBa U JIOTUKA».
Bce ocHOBHBIE coAepKaTeIbHO-METOJANUYECKUE JIMHUU HM3Y4alOTCSl HAa IMPOTSHKEHUM JBYX JIET
oOy4yeHHs B cTapulel MIKOoJe, eCTECTBEHHO JOMOJHSS JIpyr Apyra M MOCTENEHHO HAChIIAsCh
HOBBIMM TeMaMu M pazjaenaMu. JlaHHBI Kypc SBJSETCS MHTErPATUBHBIM, IOCKOJBKY



oObenuHsieT B cebe colep)KaHWe HECKOJIbKUX MaTeMaTH4YeCKUX JUCHMIUIMH: anre0pa,
TPUTOHOMETPHUSI, MATEMATUUYECKUN aHaIN3, TEOPUsI MHOKeCTB U Ap. ITo Mepe Toro kak yuamuecs
OBJIaZICBAIOT BCE OoJiee MMIMPOKMM MaTEMaTHUECKUM amIaparoM, Yy HHX MOCIEI0BaTEeIbHO
(dopMuUpyeTcsi M COBEPIICHCTBYETCS YMEHHE CTPOUTh MATEMAaTHUECKYI0 MOJENb peaJbHOMN
CUTYyalluW, MPUMEHATh 3HAHUS, MOJydYeHHbIE B Kypce «AureOpa M Hadaisa MaTeMaTHYecKOTO
aHaIM3a», JUIsl PEIIeHUs CaMOCTOSITENIHbHO CQOPMYIMPOBAHHONW MaTeMaTHUECKOW 3ajadd, a
3aTe€M MHTEPIPETUPOBATH MOIYUYEHHBIN pe3ysbTaT.

CopepxarenpHo-MeToAMYecKass  JUHMS — «Yucrna W BBIUMCIICHHS»  3aBeplIacT
(bopMupOBaHHE HABBIKOB HWCIOJB30BAHUS JCHCTBUTEIBHBIX YHCEN, KOTOpOE OBUIO HAa4YaTto B
OCHOBHOM 1iKojyie. B crapmeil mkosie ocoboe BHUMaHUE yaensiercs (GOpMUPOBAHUIO MPOUYHBIX
BBIYMCIIUTENIbHBIX HABBIKOB, BKJIIOYAIOIIUX B Cce0s MCIOJIb30BaHHE PA3IUYHBIX (POopM 3amucu
JNEHUCTBUTENHHOTO YHWCIA, YMEHHE PAIMOHAIBHO BBHITIOJNHATH JCHCTBUS C HHUMH, JeJaTh
NPUKUAKY, OLEHuBaTh pe3yibTar. OOyuarolquecs TMOJIy4alOT HaBBIKM HPUOIMKEHHBIX
BBIYUCJICHUH, BBITIOJHEHUS JEWCTBUM C 4YHMCIaMU, 3alUMCAaHHBIMU B CTaHIAPTHOW Qopme,
WCIIOJIb30BAHUSI MATEMAaTHYECKUX KOHCTAHT, OIIEHUBAHUS YMCIIOBBIX BBIPAKEHUN.

Jluaus «YpaBHEHHUS M HEPABEHCTBA» peallu3yeTcsl Ha MPOTSHKEHWU BCEro oOydeHus B
CTaplied NIKOJE, IOCKOJbKY B KaXKJIOM pasJiesie MpOorpaMMbl MPETyCMOTPEHO peHIeHUE
COOTBETCTBYIOIINX 3a1a4. OOyuaronuecs: OBIaIeBaOT PA3IMYHBIMA METOJIAMHU PELICHUS LIETIbIX,
paInMoHAIBHBIX, UPPAIMOHAIBHBIX, TTOKA3aTEIIbHBIX, JTOTapU(IMUUECKUX H TPUTOHOMETPHUUECKHIX
ypaBHEHUM, HEPABEHCTB U UX cucTeM. [loryueHHbIE yMEHUS UCHOJIb3YIOTCS IIPU UCCIIEI0BaHUU
(GYHKIME ¢ MOMOUIBIO MPOU3BOJHOM, PEIICHWH MPHUKIATHBIX 3a/ad4 M 3ajjad Ha HaXOXKICHHE
HauOOJBIINX U HAUMEHBIIUX 3HaueHuN QyHKiuu. /lanHas comepkarenpHasi JIMHUS BKIIOYAET B
cedst Takke (GOPMHUPOBAHWE YMEHHW BBITIOJHATH pacd€Tsl 1Mo ¢opMyliaMm, MpeoOpa3oBaHUs
LEbIX, PAlUOHAIBHBIX, UPPALHMOHAIBHBIX M TPUTOHOMETPUYECKMX BBIPDAKECHHUM, a TakkKe
BBIPKEHUH, COJepKalluX cTerneHu U Jorapudmel. braromaps msydeHuio anreOpanyueckoro
MaTepuasa MPOUCXOAUT JaibHelllee pa3BUTHE ATOPUTMHUECKOTO U aOCTPAKTHOTO MBIIIICHUS
yuaiuxcs, (OPMHUPYIOTCS HAaBBIKM JEIYKTHUBHBIX PacCyXACHUH, pabOThl C CHUMBOJIbHBIMU
dbopmamu, mpeCTaBICHUS 3aKOHOMEPHOCTE U 3aBUCUMOCTEN B BUJE PAaBEHCTB U HEPABEHCTB.
Anrebpa npeanaraet 3pPpeKTUBHbIE HHCTPYMEHTHI Ui PEUICHHs IPAKTUYECKUX U €CTECTBEHHO-
Hay4HbIX 3aJa4, HArJISHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK SI3bIKa HAYKH.

CopepxarenbHo-mMeToanueckass TuHUS «DyHKIUM U TpaduKu» TECHO MeperuieTaeTcs ¢
OPYTMMHU JIMHUSIMU Kypca, IIOCKOJbKY B KakKOM-TO CMBICIE 3ala€T MOCIEI0BaTEIbHOCTb
U3ydYeHHUs MaTepuana. V3ydeHue CTENeHHOH, TMoKa3aTelbHOH, JorapupMuU4eckon u
TPUTOHOMETPUYECKUX (PYHKUMNA, MX CBOMCTB M TpadUKOB, HCHOIb30BaHUE (DYHKIUN s
pelieHus 3aJad U3 APYruX y4eOHBIX HPEIMETOB M pealbHON >KM3HH TECHO CBS3aHO Kak C
MaTeMaTHYeCKUM aHaJIM30M, TaK M C pelIeHHeM ypaBHEHUU U HepaBeHCTB. [Ipu 3Tom Gombiioe
BHMMaHUE yjensercs (OPMUPOBAHUIO YMEHHS BBIpaKaTh (OpMylaMU 3aBUCHUMOCTH MEXIY
pa3IMYHBIMU BEIHMYMHAMH, HCCIEIOBAaTh TMOJTY4YeHHbIE (YHKIHUHU, CTPOUTHh HX TIpaduK.
Marepuan 3TON coAep)KaTeIbHOM JIMHUM HAlEJIeH Ha pPAa3BUTHUE YMEHMM U HaBBIKOB,
MO3BOJISIIOIIMX ~ BBIPAKATh 3aBHUCHMOCTH MEXKAY BETUYMHAMH B  pa3iuyHOM  (opme:
aHAIMTUYEeCKOMW, Trpaduueckod u ciaoBecHO. Ero wu3ydeHne crnocoOCTBYET pa3BUTHUIO
AITOPUTMUYECKOTO  MBIIUIEHUS, CIIOCOOHOCTH K  OOOOIIEHMI0 UM KOHKPETH3alHH,
HCIIOJIb30BAHUIO aHAJIOTUH.

ConepxarenbHast nuHusl «Hadana maTeMaTHYECKOTO aHAIM3a» IMO3BOJISIET CYLIECTBEHHO
pacIIUpUTh KPYT KaKk MaTeMaTUYECKUX, TaK U MPUKIAJHBIX 33/1a4, JOCTYIMHBIX 00yJarOmuMes, Y
KOTOPBIX MOSIBIISIETCS BO3MOKHOCTh UCCIIEIOBATh U CTPOUTH Ipadukul HyHKIMH, OTpeaensiTh UX



HauOOJIbIINE W HAUMEHBIIINE 3HAUYEHUS, BBIYUCIATE IUIOMAan Guryp u oObEMBI Te, HAXOAUTh
CKOPOCTM U YCKOpPEHHs IpoueccoB. JlaHHas copaep)kaTreiabHas JMHHUS OTKPHIBAET HOBBIE
BO3MOXHOCTH IIOCTPOEHHMSI MAaTEMaTHUYECKMX MOJENEH pealbHbIX CHUTYyalluil, HaXO0)KIEHUus
HAaWIY4llIero pEelIeHUs B IMPHUKIAJHBIX, B TOM YHCJIE COLMAIBHO-PKOHOMUYECKHX, 3aJayax.
3HaKOMCTBO C OCHOBAaMH MAaTE€MaTHYECKOTO aHAlM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(OopMaIIbHO-TOTHYECKOTO U KPEaTUBHOTO MBIIIICHUS, (POPMUPOBAHUIO YMEHUH pacrio3HaBaTh
IIPOSIBJIEHUSI 3aKOHOB MaTEMaTHKU B HayKe, TEXHUKE U HcKyccTBe. OOyuarouiuecss y3HAKOT O
BBIJAIOIIMXCSl pe3yJibTaTaX, IOJYYEHHBIX B XOJ€ Pa3BUTHS MaTeMaTUKU Kak HayKM, U HX
aBTOpAx.

CopepxarenbHO-MeTOANYECKAsE TUHUSA «MHOXKECTBA U JIOTMKA» B OCHOBHOM IOCBSIIEHA
3JIEMEHTaM TEOPUU MHOXKECTB. TEOpEeTUKO-MHOKECTBEHHbBIE MTPE/ICTABICHHS IPOHU3BIBAIOT BECH
KypcC LIKOJIbHOW MaTeMaTHKU W IMpeiaraloT Haubojee YHUBEPCAIbHBIN SI3bIK, 00bEeINHSAIOMINI
BCE pa3lenbl MaTeMaTHMKU M €€ TNPUIOKEHHH, OHM CBS3BIBAIOT pa3Hble MaTeMaTUYECKUe
JUCUMIUIMHBL B eauHoe 1ienoe. [lo3ToMy BaXHO JaThb BO3MOKHOCTH IIKOJBHUKY IOHUMATh
TEOPETUKO-MHOKECTBEHHBIH SI3bIK COBPEMEHHOM MaTeMaTUKHM W HCIOJIb30BaTh €ro s
BBIPAYKEHUSI CBOMX MBICIICH.

B kxypce «AnreOpa u Hayajga MaTeMaTHYECKOTO aHAJIM3a» MPUCYTCTBYIOT TAKK€ OCHOBBI
MaTeMaTHYEeCKOr0 MOJIEIMPOBAHUS, KOTOPbIE NMPU3BaHbI CPOPMHUPOBATH HABBIKM IMOCTPOECHUS
MoJieNiel peasbHbIX CUTYalluld, UCCIEOBAaHUS 3TUX MOJENIel ¢ TOMOIIbIO afnmnapaTta aireOpsl u
MaTeMaTHYeCKOr0 aHajiu3a M HMHTEPHpETaluy TOJYyYEHHBIX pe3ylbTaToB. Takue 3agaHus
BIUIETEHBbl B KaXKJIbIl M3 pazlielioB MPOrpaMMBbl, MOCKOJIbKY BECh MaTepuan Kypca HIMPOKO
WCIOJIb3YeTCs Ui pelIeHUs MPUKIaaHbIX 3a1a4. [Ipu pemeHnn peaabHbIX MPaKTHUYECKUX 3a/1a4
yuyaiiecsi — pa3BUBalOT  HAONIOAATENbHOCTh,  yYMEHHE  HAXOJUThb  3aKOHOMEPHOCTH,
a0CTparupoBaThCs, HCIOJb30BaTh AHAIOTHIO, 0000MIaTh W KOHKPETHU3HPOBATH MPOOIIEMY.
JlesTenbHOCTh MO (POPMHUPOBAHUIO HABBIKOB PEUICHHUS MPHUKIAJHBIX 337ad OpraHu3yeTcsl B
IpolLecce U3y4eHus Bcex TeM Kypca «Anredpa v Havaja MaTeMaTHYecKOro aHaInu3ay.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE
B yueOHOM niiaHe Ha M3ydeHHUe Kypca anreOpbl M Hayaja MaTeMaTUYeCKOro aHajau3a Ha 6a30BOM

ypOBHE OTBOJMTCS 2 yaca B Heaento B 10 kinacce u 3 yaca B Heaeno B 11 kimacce, Bcero 3a /iBa
rojaa ooyuenus — 170 gacos.



COJAEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

Yuciaa ¥ BbIYMCICHUS

Parmonanbupie uncina. OOBIKHOBEHHBIE W JIECSTHYHBIE JPOOHU, MPOIEHTHI, OECKOHEUHBIE
nepuoAnYeckue  aApoobu. ApudMeTruueckwe Onepanudd ¢ PalMOHAIBHBIMH  YHUCIIAMU,
npeoOpa3oBaHusl YHCIOBBIX BbIpaxkeHUd. [Ipumenenue apoOeii M TPOIEHTOB sl PEHICHUS
MIPUKIIAHBIX 33]1a4 U3 Pa3JIMYHBIX OTPACIEH 3HAHUN U PEAIbHOU KU3HMU.

JleiicTBuTenpHble uncia. PanmoHanpHble M HMppalMoOHAIbHBIE yucia. Apudmernyeckue
orepanuy ¢ AeUCTBUTEIbHBIMU yHciaMu. [IpuOnuxéHHble BHIYMCICHUS, PAaBUla OKPYIJICHMUS,
MPUKUIKA U OLIEHKA Pe3y/IbTaTa BHIYMCICHUI.

Crenenp c menbiM mnokasareneM. CrannapTHas ¢opma 3amucu JACUCTBUTEIHHOTO YHKCTA.
Hcnonb3oBanue mnoaxonsmiel ¢opmbl 3amMcd  JEHCTBUTENBHBIX YHCEN I pelleHus
MPaKTUYECKUX 3a7a4 U IPEICTABICHUS JaHHbIX.

Apudmernueckuil KopeHb HaTypalbHOW crTeneHu. JleficTBus ¢ apupmeTHuecKuMU
KOPHSIMHM HaTypAJIbHOW CTETICHH.

CuHyc, KOCUHYC W TaHT€HC YHCIIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC, apKTaHT'€HC
YHUCJIOBOTO ApryMEHTA.

YpaBHeHUsS] M HEPABEHCTBA

ToxnecTBa 1 TOKIECTBEHHbIE TPEOOPA30BAHUS.

[IpeoOpazoBanue TPUTOHOMETPUUYECKUX BbIpakeHHH. OCHOBHBIC TPUTOHOMETPHUYECKUE
hopmyIIBI.

YpaBHeHue, KOpeHb ypaBHeHHs. HepaBeHCTBO, pelieHHe HepaBeHcTBa. Merton
WHTEPBAJIOB.

Pemenue nensix u 1poOHO-pallMOHATbHBIX YPABHEHUN U HEPABEHCTB.

Peurenne nppanoHaNbHBIX YpaBHEHUN U HEPABEHCTB.

Peurenne TpUroHOMETpUYECKUX YPABHEHU.

[IpuMeHeHne ypaBHEHMI U HEPaBEHCTB K PEIICHHUIO MATEeMAaTHMYECKUX 3aJad W 3aj1ad U3
Pa3IMYHbIX 00JaCTel HAYKH U peaIbHOM JKU3HH.

DyYyHKUUM U TPaPUKH

OyHKIWsA, criocoObl 3ananus Gynkuun. ['paduk Gyakumun. Bzanmuo oOpaTHbie GyHKITUN.

OO6nacTh omnpeaeneHuss 1 MHOKeCTBO 3HaueHud ¢ynkuuu. Hynu dynkiun. [Ipomexyrku
3HAKOMOCTOSIHCTBA. UETHBIC U HEUETHBIC (DYHKIIHH.

Crenennas (yHKIus ¢ HaTypaJdbHBIM M LENbIM MoKa3zareiaeMm. EE cBoiicTBa u rpaduk.
CaoiicTBa u rpaduK KOPHS N-0H CTEIICHHU.

Tpuronomerpuueckasi OKpPY)KHOCTb, OIpEIEICHUEe TPUTOHOMETPUUYECKUX (DYHKIUI
YHUCJIOBOI'O apryMEHTA.

Havana maTteMaTH4ecKoro aHajam3a

[locnenoBaTenbHOCTH,  CIOCOOBI  3aJaHMsA  IOCJIEAOBaTeNbHOCTEH.  MOHOTOHHBIE
IIOCJIEOBATEIBLHOCTH.

Apudpmernueckass U reoMeTpuueckas — mporpeccud.  beckoHeuHo — yObIBaromas
reomerpuydeckas nporpeccus. CyMMa OECKOHEYHO YObIBArOIEH reoMeTpUYEeCKON MPOrpecCcHH.
dopmyna CII0XHBIX IPOLEHTOB. Vcrnonb30BaHWE MPOTPECCUM Ul PELIEHUS PEATbHBIX 3a/1ad
MPUKIIAHOTO Xapakrepa.

MHoKecTBa M JIOTHKA



MHoxecTBO, onepaluu Haja MHoOKecTBaMu. Jnarpammel Oiinnepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOIO anmapara Juisi OIMCaHUs pPEeajbHBbIX IPOLECCOB W SBJICHUH, IIpU
peleHNH 3aa4 U3 APYTUX YIeOHBIX IPEIMETOB.

Omnpenenenue, Teopema, CIeICTBHUE, J0KA3aTEIbCTBO.

11 KJIACC

Yuciia ¥ BbIYMCICHUS

Harypanenblie u nensie yncina. [Ipu3Haky 1e1MMOCTH LENIbIX YUCEL.

Cremnenb ¢ pallMOHATIBHBIM MOKa3areneM. CBOWMCTBA CTEIICHH.

Jlorapudm yucna. JlecaTuyHble U HaTypalbHbIE JOTAPUPMBI.

YpaBHeHusi U HepaBeHCTBA

[IpeoOpa3oBanue BbIpaKEHUH, COAEPIKALIUX JOTapru(MBI.

[IpeoOpa3oBaHue BbIpaKEHUH, COAEPIKALIUX CTENIEHH C PallMOHAIBHBIM MIOKA3aTEJIEM.

[Ipumepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3zarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucrteMbl JIMHEMHBIX ypaBHEHUU. PemieHue npuKiIagHbIX 3aad C MOMOIIBK CHCTEMBI
JIMHEWHBIX YPaBHEHUM.

CucreMbl 1 COBOKYITHOCTH PAllMOHATIBHBIX YPABHEHUM U HEPABEHCTB.

[IpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIIEHUI0 MaTEeMaTHYECKUX 3ajad U
3a/1a4 U3 pa3InYHbIX 00J1acCTEel HAYKU U PEAIbHOM KU3HH.

DyHKUUM U TPaPUKH

Oyukmusa.  [lepuomumveckue  GyHkuuu. [IpoMexyTkm  MOHOTOHHOCTH — (DYHKIIHH.
Makcumymbl 1 MUHUMYMbl (yHKIUH. HaunOonbliee M HauMeHblllee 3HaYeHHE (DYHKIUU Ha
MIPOMEXKYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPAPUKH.

[TokazarenbHas u norapudmuueckas QyHKIUU, X CBOMCTBA U IpadUKH.

Hcnonb3oBanue rpadukoB QpyHKIUI A5 pelieHUs] ypaBHEHUM U TMHEHHBIX CUCTEM.

Ucnonb3oBanue rpapukoB (QyHKIUI Ui UCCIEAOBAHUS MPOIECCOB M 3aBUCHUMOCTEH,
KOTOpbI€ BOZHUKAIOT MPHU PEeUICHUH 3a/1a4 U3 IPYruX y4eOHbIX IPEIMETOB U pealbHON KU3HMU.

Havana maTteMaTH4ecKoro aHajaim3a

HenpepriBHbie (yHKIIME. MeTo1 HHTEPBAJIOB JJIsl pEIICHHS] HEPABEHCTB.

[IpousBonnas ¢pynkuuu. ['eomerpuueckuii U GU3NIECKUI CMBICIT IPOU3BOIHOM.

[IpousBonHbie 3neMeHTapHBIX GyHKIHH. DOPMYNIbl HAXO0XKACHUS MPOU3BOJHON CYMMBI,
MIPOU3BEACHUS U YACTHOTO (PYHKITUH.

[IpumeHenre TpoOU3BOAHON K UCCIEAOBAHNUIO (DYHKIIMI HA MOHOTOHHOCTH U SKCTPEMYMBI.
Haxoxaenne HaubobIIero 1 HAMMEHBILIETO 3HAYCHHs] (PYHKIIUU Ha OTPE3KE.

[IpumeHeHre NPOU3BOAHON A HAXOXKACHHUS HAWIYUIIETO pPELIEHUS B IPUKIIAJHBIX
3ajjauax, JAJs OINpeesieH!s] CKOPOCTH Ipoliecca, 3aJaHHOTO (GOPMYIIOi WK rpadUKOM.

IlepBooOpa3nas. Tabnuia nepBooOpasHbIX.

Wuterpan, ero reomMerpuueckuil M ¢u3MUecKuil CMbICI. BbluncieHue MHTErpana Mo
¢dbopmyne Hetorona—JleiiOHuma.



IINTAHUPYEMBIE PE3YJIbTATBI

OcBoenune ydyeOHOro mpenmera «MaremaTnka» TOJDKHO OOecCleYMBaTh JTOCTH)KEHHE Ha
YPOBHE cpenHero oOmero o0pa3oBaHMsS CHEAYIOUIMX JHYHOCTHBIX, METaNpeIMETHBIX H
IIpeIMETHBIX 00pa30BaTENbHBIX PE3Yy/IbTATOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pEe3yJabTaThl OCBOCHHUS IMPOrpaMMbl Y4eOHOTO mpeaMera «MaremaTtukay
XApaKTEPU3YIOTCS:

I'paxraHCcKO€ BOCIIUTAaHUE:

c(OPMUPOBAHHOCTBIO TPAXKIAAHCKOW MO3MIMK O0ydarollerocss KaK aKTHUBHOIO H
OTBETCTBEHHOT'0 4IEHAa POCCHMCKOIrO OOIIEeCcTBa, MPEACTABICHUEM O MaTEeMaTHMUYECKHUX OCHOBAX
(YHKIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBIEHHUH, Mpoleayp TIpakJaHCKOTO oOIecTBa
(BBIOOpBI, OMPOCHl W Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COLIMAJIbHBIMU HHCTUTYTAMH B
COOTBETCTBUU C UX QYHKIMSIMH U Ha3HAYECHUEM.

[TarpnoTHdeckoe BOCIMTaHUE:

c(OpPMUPOBAHHOCTHIO POCCUICKON I'paXKIaHCKOW MAEHTUYHOCTH, YBAXKEHHSI K MPOLIJIOMY
U HACTOSAIIEMY POCCHWCKOM MaTEMaTHUKH, IIEHHOCTHBIM OTHOIIEHHEM K JOCTH)KCHHUSIM
POCCHICKMX MAaT€MaTUKOB W POCCHUHUCKOM MaTeMaTHYECKOW IIKOJIbI, K HMCIOJIb30BAHUIO 3THUX
JTOCTHKEHHM B IPYTUX HayKax, TEXHOJOTHUSAX, chepax IKOHOMHUKH.

JIyXOBHO-HPaBCTBEHHOT'O BOCIIUTAHUS:

OCO3HAHHMEM JIyXOBHBIX LIEHHOCTEM pOCCHIICKOrO0 Hapoaa; CcHOPMUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHUS, ITHYECKOTO MOBEACHMS, CBI3AHHOIO C MPAKTUYECKUM ITPUMEHEHUEM
JNOCTH>KEHUM HAayKH U JEATEIbHOCTBIO YYEHOTO; OCO3HAHMEM JIMYHOTO BKIJIAJla B MOCTPOEHUE
YCTOMYHMBOTO OYAYIIETO.

DCTETUYECKOE BOCIIUTAHUE:

JCTETUYECKUM  OTHOLIEHWEM K MHpPY, BKIIOYas 3CTETHKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajady, pEUICHUH, PpacCyX JACHUN; BOCHPUUMYHBOCTHIO K
MaTeMaTHYE€CKUM acCleKTaM pa3JInYHbIX BUJIOB UCKYCCTBA.

®u3nuecKoe BOCIIUTAHUE:

chOpMUPOBAHHOCTHIO YMEHHSI TPUMEHATH MaTeMaTHYeCKUe 3HAaHUS B HMHTEpecax
3I0pOBOr0 U Oe3omacHoro oOpas3a U3HU, OTBETCTBEHHOTO OTHOLIEHHUS K CBOEMY 370POBBIO
(3mopoBoe muTaHHe, cOATAHCHPOBAHHBIA PEKUM 3aHSATUH M OTAbIXA, peryispHas (usnueckas
aKTUBHOCTb); (PU3MYECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATUSAX CIOPTUBHO-03A0POBUTEIHHON
JEeSATENbHOCTBIO.

TpynoBoe BocnUTaHUE:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTH TPYAOIIOOMS; WMHTEPECOM K Pa3IMYHBIM
cdepam mpodeccHoHaIbHON JIEATENHOCTH, CBS3aHHBIM C MAaTeMaTHKON U €€ NMPHIIOKEHUSIMH,
YMEHHEM COBEpIaTh OCO3HAHHBIN BbIOOp Oyayliel mpodeccu U peaan30BbIBaTh COOCTBEHHbBIE
KU3HEHHbIC IJIaHbl, TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYeCKOMYy OOpa3oBaHHUIO U
caM00Opa30BaHUIO0 Ha MPOTSHKEHWU BCEHl JKU3HU; TOTOBHOCTBIO K AaKTMBHOMY Y4YacTHIO B
pEeLICHUH IPAKTUYECKUX 3a1a4 MATEMaTHYECKON HAIIPABICHHOCTH.

DKOJIOTUYECKOE BOCIIMTAHUE:

C(OPMHUPOBAHHOCTBIO HKOJOTMUECKOW KYJIbTYPHI, NMOHUMAHHEM BIMSHHUS COLHAIBHO-
DKOHOMHUYECKHUX IIPOLIECCOB HA COCTOSIHUE NPUPOAHOM M COLUAIBHOM Cpelbl, OCO3HAHUEM



r00abHOTO  XapakTepa  OSKOJIOTMYECKHX MNpoOjieM; OpHeHTalued Ha  [pUMEHEHHE
MaTeMaTU4YEeCKUX 3HAHWUU Ui pelIeHHs 3a/1a4 B OOJIACTH OKPY)KAIOLIEH Cpenbl, MIIaHUPOBAHUS
IIOCTYIIKOB Y OLICHKU UX BO3MOKHBIX IIOCIIECACTBUN JUIS OKPYKAIOLIEN CPEbI.

IlenHOCTH Hay4YHOIO MO3HAHUS:

C(OPMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKA U OOLIECTBEHHOW MPAKTHKH, TOHUMAHHEM MaTeMaTHUECKOW HayKH Kak chepbl
YEJIOBEYECKOMN NEATEIBHOCTH, TANOB €€ Pa3BUTHA M 3HAYMMOCTH JUIsl PA3BUTHs LIMBUIM3ALINY;
OBJIQJICHUEM S3BIKOM MAaTEMAaTUKA W MAaTE€MaTHYECKOW KYJIbTYpOM KaK CPEICTBOM II03HAHUS
MHpA; TOTOBHOCTBIO OCYLIECTBJIATH IIPOCKTHYIO U  HCCIEA0BATEIBCKYIO JIEATEIBbHOCTh
VHJMBHUyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

MertanpeaMeTHbIe pe3yIbTaThl OCBOCHHUS MTPOrPaMMBbI yaeOHOTO TipeameTa «MaTtemaTrukay
XapaKTepU3YIOTCS  OBJIQJICHUEM  YHHBEPCAIBHBIMH  HO3HAGAMETbHBIMU  OCliCEUIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OeUCMBUAMY, — YHUBEPCATbHLIMU — pe2YlamuUeHbIMU
OeticmeusMu.

1) Vhusepcanvnvie noznasamensusie oeticmeus, obecneuusaom Gopmuposanue 6a3068bix
KOCHUMUBHBIX NPOYECco8 00yuarowmuxcs (0ceoeHue mMemooos NO3HAHUS OKPYHCAIOWe20 MUpa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, yMeHut pabomamso ¢ ungopmayueti).

BazoBrie mornueckne eidCTBU:

® BBIABIATH M XapaKT€PU30BaTh CYIIECTBEHHbIC MPU3HAKK MAaTEMaTHYECKHX OOBEKTOB,
MOHATHM, OTHOIIEHUH MEXIy MOHIATUSIMH; (HOPMYIUPOBATH OMPENECICHUS MOHSITUM;
yCTaHaBJIUBaTh CYIIECTBEHHBIN MPHU3HAK Kilaccu(uKauu, OCHOBaHUS Ui 0000IIeHUS
Y CPaBHEHMsI, KpUTEPUU TPOBOJIMMOTO aHaIN3a;

® BOCIPUHUMATH, (OPMYIUPOBATH U MPEOOPA3OBHIBATH CYXKIEHUS: YTBEPAUTEIbHBIE U
OTpulaTeNIbHbIe, EAMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE,

® BBIABIIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AaUMOCBS3H U IPOTUBOPEUHS B aKTax,
NAHHBIX, HAONIONEHUSAX M YTBEPXKICHUSX; Mpe/iaraTh KPUTEPUU JUIS BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JleNaTh BBIBOJIBI C KCIIOJIH30BAHHEM 3aKOHOB JIOTUKH, ACTYKTHUBHBIX U WHIYKTUBHBIX
YMO3aK/II0UYEeHUH, yMO3aKIIIOUEHHH 0 aHAJIOTUH;

® [POBOJUTH CAMOCTOSTENILHO JOKAa3aTeIbCTBA MATEMATUUYECKUX YTBEPKACHUN (TIPSMBIE
U OT TPOTHBHOIO), BBICTpAaUBAaTh AaPryMEHTAIUIO, MPHUBOJUTH MPUMEPHl U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KICHHUS U BBIBOJIBI;

e BBIOMpaTh CcrocoO perieHus y4eOHOM 3adauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BpIoupaTh HanboJiee MOAXOASIMIUNA ¢ YIETOM CaMOCTOSITENIBHO BBIJICICHHBIX
KPUTEPHEB).

bazoBblie uccnenoBarensckue AeCTBUS:

® CMOJNB30BaTh  BOMPOCHI  KaK  MCCJIENOBATENbCKHM  MHCTPYMEHT  IO3HAHUS;
(dhopMynupoBaTh BOMPOCH], GUKCUPYIOIINE TPOTUBOPEUHE, MPOOIEeMY, yCTaHABINBATh
HUCKOMOE U JaHHOe, (OPMHUPOBATH THUIIOTE3y, APTyMEHTHUPOBATH CBOIO MO3HIIUIO,
MHEHUE;

® TMPOBOJUTH CAMOCTOSATENHHO CIUIAHUPOBAHHBIM OJKCIIEPUMEHT, HCCIECIOBAaHHE IO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro oOBeKTa, SBIEHHS, Tpollecca,
BBISIBIICHHIO 3aBUCUMOCTEH MEX Iy 0ObEKTaMH, SBICHUSMU, TPOIIECCAMU;



CaMOCTOSITENIBHO ~ (OPMYIHPOBaThH OOOOMIEHHS © BBIBOABI TI0  pe3yibTaTam
MPOBEIEHHOTO HAOIIOJCHMSI, UCCIICIOBAHUS, OIIEHUBATH JOCTOBEPHOCTH MOJyYEHHBIX
pe3yibTaTOB, BBIBOJIOB U 0000IICHHUIA;

IIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCA, a TAKKE BBIABUTATH MPEITOJIOKEHUS
0 €ro pa3sBUTHUHU B HOBLIX YCJIOBUAX.

Pabora ¢ undpopmarueii:

BBISBJIATH JeUINTH HHPOPMALIUH, TaHHBIX, HEOOXOIUMBIX JUIS OTBETa HA BOIPOC U
JUIS pEIlIeHUs 3a]1auH;

BBIOMpaTh MH(POpPMAIMI0 W3 HWCTOYHMKOB pA3IMYHBIX THUIIOB, aHAJIU3UPOBATH,
CHCTEMAaTH3MPOBATh W HWHTEPIPETHUPOBATh MH(OPMAIMIO Pa3IHYHBIX BUAOB U (HOpM
MIpe/ICTaBJICHMUS;

CTPYKTYpUpOBaTh HMHQOpPMAIMIO, NPEACTaBIsATH €€ B  pa3lWyHbIX (QopMax,
WJUTIOCTPUPOBATH TpaudecKH;

OIICHMBAaTh HAAE&KHOCTh HHQPOpPMAIMM IO CaMOCTOSTENbHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) Vuusepcanvhvie KOMMYHUKAMUGHbIE Oelicmeus, 00ecneuusarom c@hopmuposanHoCmsy

COYUANBHBIX HABLIKOS 00YUAIOUWUXCSL.
OO01enue:

BOCIIpUHUMAThb U q)OpMy.TII/IpOBaTB CYXXICHHA B COOTBETCTBHUH C YCIIOBHAMH U LCIISIMU
oOLIeHMs; SCHO, TOYHO, I'PaMOTHO BbIpaKaTh CBOIO TOYKY 3pEHHUS B YCTHBIX H
MMCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS MO XOJy pelIeHHs 3aaul, KOMMEHTHPOBATh
MOJIYYCHHBIN Pe3yJIbTaT;

B XO0JIe 00CYXCHUS 3a7aBaTh BOTPOCHI MO CYIIECTBY 00CYKIaeMOM TeMBI, TPOOIEMBI,
pelmiaeMoil  3ajaud, BbBICKA3bIBaTh UJEHU, HAICJICHHbIE Ha TIOUCK PEeIleHUs;
COMOCTABJATh CBOU CYXKICHHS C CYXKJIEGHUSMU JPYTHX YYacCTHMKOB JMajora,
0OHapY)KHUBaTh Pa3InuUe U CXOJACTBO MO3UIINI; B KOPPEKTHOH popme dhopMyInpoBaTh
pa3Horiacusi, CBOU BO3PaKEHUS;

MIPEJICTaBIATh PE3y/bTaThl PEHICHUs 3a7au, IKCIEPUMEHTa, UCCIeA0BaHU, TPOEKTA;
CaMOCTOSITENIbHO BBIOMpPATh (opMaT BBICTYIUICHHS C Y4ETOM 3ajad Mpe3eHTAlUud U
0COOEHHOCTEH ayAUTOPUH.

CoTpyaHUYeCTBO:

MOHUMAaTh M HCIIOJIb30BaTh MPEUMYINECTBA KOMAHIHOW W WHAWBUIYAJIBHOW pPabOTHI
IpU PEUICHUH YYeOHBIX 3a/a4, NPUHUMATh IIe]Ib COBMECTHOW JEATEIBHOCTH,
IUTAHUPOBaTh OPraHU3AIMI0 COBMECTHOM pPa0OTHI, paclpeAessTh BHIbI PadoOT,
JIOTOBApPHBATHCSA, OOCYXIATh MPOLECC M pe3yiabTar paboThl; 0000IIaTh MHEHHSI
HECKOJIbKUX JIFOJICH;

y4acTBOBAaTh B IPYNMNOBBIX (hopMax padoThl (0OCykaeHUs, 0OMEH MHEHUH, «MO3TOBBIE
IITYPMb» WM HHBIC); BBITIONHATH CBOIO YacTh pabOThl U KOOPAMHHPOBATH CBOU
NEUCTBUS C IPYTMMH YWICHAMH KOMaH/bl; OLICHUBATh KAYECTBO CBOETO BKJIAAa B 00N
MPOJIYKT MO KPUTEPUM, CHOPMYTUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

3) Vuusepcanvhvie pezynamuegnsie oeticmaus, 06ecneuugaiom hopmMuposanue CMoiCi08biX
YCMAHOB0K U JHCUSHEHHbIX HABbIKOE TUYHOCU.
Camoopranusanus:



COCTaBIIAThH IUIAH, AJTOPUTM pELICHHs 3a7adyd, BBIOMPATh CIOCOO pELIeHUs C Y4ETOM
HUMEIOLUXCSA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBAaThb U KOPPEKTUPOBATH
BapHAaHTHI PELICHUN C Y4ETOM HOBOM MH(pOpMAIINH.

CaMOKOHTpOJIb:

e BJAJeTh HABBIKAMH IIO3HABATENBHOW pe(IeKcHH KaK OCO3HaHHs COBEPIIAEMBIX
JCWCTBUH W MBICIHUTENBHBIX MPOLECCOB, HMX pPE3yAbTaTOB; BIAJECTh CIOCOOAMH
CaMOIIPOBEPKH, CAMOKOHTPOJI IIPOLECCAa U PE3YNbTaTa PEUICHUS MaTEMaTHYECKON
3a/1a4H;

® [peABHUJETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU PEIICHUU 33/a4l, BHOCUTh
KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB, JTAHHBIX, HalIE€HHBIX
OLIMOOK, BBISIBICHHBIX TPYIHOCTEH;

® OLEHUBaTh COOTBETCTBHE pe3ylbTaTa LEIM U YCIOBUSM, OOBSACHATH MPUUYUHBI
JOCTUKEHHUS] WIM HEJOCTWXKEHUS pe3ylIbTaTOB JEATENbHOCTH, HAXOIUTh OILIMOKY,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIbTATDBI

OcBoenne y4eOHOTO Kypca «AnreOpa W Hadala MaTeMaTHYECKOTO aHAJN3a» Ha YPOBHE
cpenHero o6mero oOpa3oBaHUs JOHKHO O0ECTIEYHBATh JIOCTIKCHHUE CIEAYIONIUX MPEIMETHBIX
00pa3oBaTeNIbHBIX PE3YyIbTATOB:

10 KJIACC

Yucaa ¥ BLIYHCIEHUS

OnepupoBaTh MOHATUSIMH: PAMOHATBLHOE W JCHCTBUTEIBHOE YHCIIO, OOBIKHOBEHHAs M
JecsITUIHAs APOoOk, TPOIICHTHI.

BreimonHsaTe  apudMeTHueckne oOrnepanudd ¢ PalMOHAIBHBIMH W JCHCTBUTEIBLHBIMHU
YHCIIAMHU.

BrimonHaTe npuOMMKEHHBIE BBIYMCIICHHS, WCIOJB3Ys IpaBWJa OKPYIJICHUsS, JelaTh
MPUKHUJIKY U OIIEHKY pe3yJbTaTa BIYUCICHHH.

OnepupoBaTh MOHATHUSIMH: CTEIICHb C IICJIBIM TOKa3aTeleM; CTaHaapTHas (GopMa 3armucu
JEHCTBUTEIILHOTO YHCJIa, KOPEHb HATypaJdbHOW CTENEHU; MCIOJIb30BaTh MOAXOISIIYI0 (opMy
3aIUCH ACUCTBUTEIBHBIX YHCEIT TSl PeIISHUS TPAKTUYECKUX 3a/1a4 M TIPEJICTABIICHUS TaHHBIX.

OnepupoBaTb MOHATUAMU: CHUHYC, KOCMHYC U TAaHT€HC IIPOU3BOJIBHOIO  YIJIA;
MCII0JIb30BATh 3aMKCh TPOU3BOJIBHOTO yIila Yepe3 0OpaTHbIE TPUTOHOMETPUUYECKUE QYHKIINU.

YpaBHeHus 1 HEPABEHCTBA

OnepupoBaTh MOHATHUAMHU: TOXIECTBO, YPABHEHUE, HEPABEHCTBO; LIEJIOE, PALMOHAIBHOE,
HppaLMOHAJIBHOE YPaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE YPABHEHHUE;

BreimonuaTe  mpeoOpazoBaHHs ~— TPUTOHOMETPUUYECKUX  BBIPQKEHMH W peliarh
TPUTOHOMETPUYECKUE YPABHEHUSI.

BrimonHsaTe nmpeoOpa3oBaHUs LENbIX, PALMOHAIBHBIX U UPPAIMOHATBHBIX BBIPAKEHUH U
peniaTh OCHOBHBIE THUIIBI LIEJIBIX, PAIIMOHAIBHBIX U UPPALMOHAIBHBIX YPABHEHUI 1 HEPABEHCTB.

[IpuMeHsTh ypaBHEHHSI M HEPABEHCTBA ISl PELLIEHUsT MaTeMaTHYECKUX 3aJad U 3a7ad U3
Pa3IMYHBIX 00JIACTe HAYKH U PEAIbHOM JKU3HH.



MojenupoBaTh peaqbHbIE CHUTYallMM Ha S3bIKE aireOpbl, COCTABIATH BBIPAKCHHUSA,
YPaBHEHHUS, HEPABEHCTBA 10 YCIOBUIO 33JauM, HCCIEN0BaTh IOCTPOEHHBIE MOJEIH C
WCTIOJIb30BAHMEM allllapara ajareOphl.

DYyHKUUH U TPaPUKHU

OnepupoBaTh MOHATUSAMU: QYHKIHS, CIIOCOOBI 3a1aHusl (DYHKIIUHU, 00JIACTh OTPEICIICHUS
¥ MHOXKECTBO 3HaYCHHUU PYHKIUH, TpaduK GyHKINH, B3AUMHO OOpaTHbIE (DYHKIIHH.

OnepupoBaTh MOHATUSMH: YETHOCTP H HEUYETHOCTh (YHKUIWH, HYIH (QYHKIUH,
IIPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonw3oBath rpaduki GyHKIMIA U1 PELICHUS yPaBHEHUH.

Crpouth u ynTaTh rpaduku JTUHEHHOW (YHKIMH, KBAAPATHYHOW (YHKIUHU, CTEIICHHOMN
(YHKIMH € LEIbIM OKa3aTEeJIEM.

Hcnonw3oBatrh rpaduku QyHKIUN 71 UCCIAEAOBAHUS MPOIECCOB M 3aBUCUMOCTEH MpH
pelIeHNnH 3a/a4 U3 APYruxX Y4eOHBIX MPEIMETOB M pealbHOM JKW3HHU; BbIpakaTh (opMyiaaMu
3aBUCHUMOCTH MEX]ly BETUYUHAMHU.

Hauyana maTemaTu4eckoro anajimnsa

OnepupoBaTh MOHATHSAMH: IOCIEIOBATEIBHOCTb, apU(PMeTHUecKass U TeoMeTpuyecKas
MIPOrPECCHUH.

OnepupoBaTh NOHATUAMU: OECKOHEYHO yObIBarolIasi reoMeTprueckas Mporpeccusi, cymma
0eCKOHEYHO yObIBaIOIIe reOMeTPUYECKON IPOTPECCHH.

3amaBaTh MOCIEA0BATEIBLHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonb3oBaTh CBOMCTBA MOCIEAOBATEIBHOCTENH M MPOTPECCUil AJis PElIeHUs pealbHbIX
3a/1a4 NMPUKJIAJHOTO XapaKTepa.

MHo:kecTBa M JT0THKA

OnepupoBaTh NOHATHUAMH: MHOXKECTBO, ONIEpALIMH HaJl MHOKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar sl ONMUCAaHUsS PEAIbHBIX IPOLECCOB
U SIBJICHUH, IPU PELICHUH 33734 U3 JPYTruX y4eOHBIX MPEAMETOB.

OnepupoBaTh NOHATUAMU: ONIPENEICHHUE, TEOPEMA, CIEACTBUE, JOKA3ATEIbCTBO.

11 KJIACC

Yucaa v BLIYHCIEHUS

OnepupoBaTh TMOHATHSAMHU: HATypaJlbHOE, I1I€J0€ YHCJIO; HCIOJIb30BaTh MPHU3HAKH
JEITMMOCTH IIEJIBIX YUCEIN, Pa3JIOKCHHUE YHCiIa Ha MPOCThIC MHOXKUTEIH JIJIsl PEIICHUS 3a/1a4.

OnepupoBaTh NOHATHEM: CTETIEHB C PAllMOHAJIBLHBIM MMOKA3aTEIIEM.

OnepupoBaTh MOHATUAMHE: JIOTapuM YKcia, JECITHUHbIE U HATYpallbHbIE TOTapHU(MBL.

YpaBHeHus 1 HEPABEHCTBA

[IpuMeHATh CBOWCTBA CTENEHW Ui TIPeoOpa3oBaHUsS BBIPAKCHUM, OIEPUPOBATH
MOHATHAMH: TOKa3aTelbHOE YpaBHEHHE M  HEPAaBEHCTBO; pellaTh OCHOBHBIC  THUIIBI
MOKa3aTeIbHbIX YPABHEHHI 1 HEPABEHCTB.

BoimonHATe mpeoOpa3oBaHMs BBIPAKEHUN, COJEpXKAIIMX JOrapudMmbl; OMEepUpOBaTH
MOHATHAMH: JIOTapu(PMHUUECKOEe YpaBHEHHE U HEPaBEHCTBO, peIIaTh OCHOBHBIC THIIBI
Jorapu(MUYECKUX YpaBHEHHUI U HEPaBEHCTB.

Haxonuts penieHus mpocTennX TPUrOHOMETPUUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHUSMU: CUCTEMA JIMHEWHBIX YPAaBHEHHUM M €€ pelleHue; UCTIOIb30BaATh
CUCTEMY JINHEUHBIX YPaBHEHUM JIJIsl PEIICHUs] MPAKTUUECKUX 3a/1au.



Haxonuts pemeHus npoCcTeNInX CUCTEM U COBOKYITHOCTEM pallMOHAIBHBIX YPABHEHUU U
HEPaBEHCTB.

MojenupoBaTh peaibHbIE CHUTYallMM Ha S3bIKE aireOpbl, COCTABIATH BBIPAKCHHUSA,
YPaBHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 33J1a4l, UCCIIEN0BATH TIOCTPOEHHBIE MOJIEIH C
HCII0JIb30BAHMEM anmapara ajreopsl.

DyHKIUHN U rpaGuKU

OnepupoBaTh MOHATUSMH: MEPUOANYECKAs (QYHKIUSA, MPOMEKYTKH MOHOTOHHOCTH
(GyHKIMHU, TOYKH SKCTpeMyMa (YHKIWH, HauOOJbIllee ¥ HAaWMEHbIIee 3HaYeHHS (YyHKUIUU Ha
MIPOMEKYTKE; UCTIOIB30BATh UX JJISl HCCIE0BAaHUS (QYHKIUH, 3aJaHHOH rpaduKkoMm.

OnepupoBarb  MOHATUSIMHU:  TpadUKU  IOKa3aTeNbHOH,  Jorapu@muueckol  u
TPUTOHOMETPUYECKUX (PYHKLMI; N300pakaTh UX HA KOOPJAWHATHON IUIOCKOCTHU U HCIIOJIb30BAThH
JUIS pellIeHUs] ypaBHEHUN U HEPAaBEHCTB.

N300paxaTh Ha KOOPAWHATHOM TIJIOCKOCTHM TpaduKU JUHEHHBIX YpaBHEHHH W
HCIO0JIb30BATh UX JUISL PEIICHUS CUCTEMbI TMHEWHBIX YpaBHEHUH.

Wcnonb3oBath rpaguku (yHKIUN A8 UCCIENOBaHMS MPOIIECCOB U 3aBUCHUMOCTEH U3
JPYTrux y4eOHbIX AUCLUILINH.

Hayana maTeMaTH4ecKOro aHaJImn3a

OnepupoBaTh  MOHATHSMH:  HeNpepbiBHAsS  (QYHKUMS;  NPOU3BOAHAA  (DYyHKIUU;
HCI0JIb30BATh T€OMETPUUYECKUIN U PU3NYECKHI CMBICI TPOU3BOIHOM /7S pelIeHus 3a/1a4.

Haxonuth mpou3BOJIHBIE 3JIEMEHTApHBIX (DPYHKIHM, BBIUUCISATH MPOU3BOJIHBIE CYMMBI,
MIPOM3BEACHHUS, YACTHOTO (PYHKIIHH.

Hcnonps3oBaTe MNPOM3BOJAHYIO JJIi HUCCIENIOBaHMS (PYHKIMM Ha MOHOTOHHOCTh U
SKCTPEMYMBI, IPUMEHATh PE3YNIbTAThl UCCIEA0BAHUS K TIOCTPOEHUIO IPAPHUKOB.

Hcnonp30BaTh MPOU3BOAHYIO U1 HAXOXKIEHUS HAWIYYIIEro PEUICHMs B NMPHUKIAIHBIX, B
TOM YHCJIE COUMAIBHO-3KOHOMUYECKHX, 3a7a4ax.

OnepupoBaTh MOHATUAMU: NEPBOOOpa3Has U MHTErpai; MOHUMAaTh MEOMETPUYECKUN U
¢bu3nyeckuil CMbICI UHTErpaa.

Haxonuthe nepBooOpa3Hble JIEMEHTAPHBIX (YHKIUI; BBIUUCIATH UHTErpal o (Gopmyiie
Herorona—JleitOauna.

Pemare nmpuxiiagHbele 3a7a4u, B TOM YHUCJIE COLMAIbHO-?KOHOMMUYECKOTO U (PU3HUECKOrO
XapakrTepa, CpeICTBaMU MaTeMaTH4ECKOI0 aHaJIN3a.

TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

n/n Bcero

KoanuyecTBo 4acoB

HaumeHnoBaHue pa3iesioB ¥ TeM NPOrPaMMBbl KoHTpoabHbIe
padoThI

@opMysbl TPUTOHOMETPHUH. TPUTOHOMETPUYECKUE

22 1
ypaBHEHHUS
Oyukiun 1 rpapuku. CTeneHsb ¢ 1ebIM NoKa3aTeneM 6
Apudpmernueckuii kopeHb N—oii crenenu. MpparmoHanbHble 18 1

YpaBHCHHA U HCPABCHCTBA

IlocnegoBaTenbHOCTH U nporpeccuu 5




5 MHOX€eCTBa PallMOHANBHBIX U ICHCTBUTEILHBIX YHCEI. 14 1
ParmonanbHble ypaBHEHUS! M HEPABEHCTBA
6 [ToBTOpEHue, 06001IeHNE, CHCTEMAaTU3allNs 3HAHUI 3 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4
11 KUIIACC
KoimnyecTBo yacos
Ne HaumeHoBaHue pa3/ie/ioB M TeM NPOrPaMMbI KonTposbHbie
n/n Bcero
padoThbI
1 Crenens ¢ pallMOHAIBHBIM MOKa3areneM. [lokazarenpHas 12 1
¢ynknus. [TokasarenpHbIe ypaBHEHHS U HEPABEHCTBA
5 Jlorapudmuueckas pynkuus. Jlorapupmuyeckue ypaBHEHHUS 12
Y HepaBEHCTBA
3 Tpuronomerpuueckue GyHKINU U UX TpadUKH. 9 1
TpuronomeTprudeckne HepaBEHCTBA
4 [IpousBonnas. [IpuMenenue npon3BoaHOM 24 1
5 WuTerpan u ero npuMeHeHUs 9
6 Cucremsbl ypaBHCHUH 12 1
7 HarypanbsHbie u 11e1b1e yncia 6
8 [ToBTOpEeHME, 0600IIEHNE, CUCTEMATH3AIIS 3HAHUN 18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
Ne Tema ypoka KounuyecTBo ara uzydenust
4acoB
n/ IUVIAH | ®AKT
n
1 CuHHyC, KOCHUHYC U TaHT'€HC YHMCJIOBOIO apryMeHTa 1
2 CuHHyC, KOCHHYC ¥ TaHT'€HC YHMCJIOBOIO apryMeHTa 1
3 ApPKCUHYC, apDKKOCHHYC M ApKTAHI'€HC YUCJIOBOIO apryMeHTa. 1
4 ApKCHHYC, apKKOCHHYC M apKTaHT'€HC YHCIIOBOTO apryMeHTa 1
5 TpuronomeTrpuveckast OKpy>KHOCTb, OTIpEIeTICHIE 1
TPUTOHOMETPHUYECKUX (PYHKIIUH YHMCIOBOTO apryMEeHTa
6 Tpuronomerpryeckas OKpy>KHOCTb, OIIPEJIEIICHNE 1
TPUTOHOMETPHUYECKUX (PYHKIIMH YHMCIOBOTO apTryMeHTa
7 OCHOBHBIE€ TPUTOHOMETPUYECKUE POPMYIIBI 1
8 OCHOBHBIE TPUTOHOMETPUYECKHE POPMYIIbI 1
9 OCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI 1
10 OCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI 1
11 [IpeoOpa3oBaHye TPUTOHOMETPUUECKUX BBIPAXKEHUN 1
12 [IpeoOpa3oBaHKe TPUTOHOMETPUUECKUX BhIPAXKEHUN 1
13 [IpeoOpa3oBaHKe TPUTOHOMETPUYECKUX BHIPAXKEHUN 1
14 [IpeoOpazoBaHue TPUTOHOMETPUUECKUX BBIPAKCHUN 1
15 [IpeobpazoBaHme TPUTOHOMETPUUECKUX BBIPAKCHUN 1
16 Pemienne TpUrOHOMETPUYECKUX YpaBHEHUH 1
17 Pemienne TpUroHOMETPUYECKUX YpaBHEHUH 1
18 Pemienne TpUroHOMETPUYECKUX YpaBHEHUM 1
19 Pemenne TpuroHOMETPUYECKUX YpaBHEHUH 1
20 Pemienne TpuroHOMETPUYECKUX YpaBHEHUH 1
21 Pemienne TpUroHOMETPUYECKUX YpaBHEHU 1
22 KonTpouabHas padora no reme «®@opMyJibl 1
TpUroHoMmerpum. Tpuronomerpuyeckue ypaBHeHUs»
23 OyHKIMsA, criocoObl 3ananus GyHkuuu. BzanmHo oOpaTHbIe 1
byHKIIUN
24 I'paduk pynkiuu. O61acTh OnpeneneHus U MHOKECTBO 1
3HadeHuit pyHkuuu. Hynu pynkiun. [Ipomexyrku
3HAKOIOCTOSIHCTBA
25 UYé&rHble 1 HeU€THBIE QYHKINU 1
26 Crenens ¢ nensiM nokasarenem. CtannaptHas Gopma 3amnucu 1
JeWCTBUTENILHOTO YHCIa
27 Hcnonb3oBaHue noaxo et Gopmsl 3anucu 1
JEeWCTBUTENBHBIX YMCEN JUIS pellIeHHUs TPAKTUYECKUX 3a]1ad U
NpEJCTAaBICHNS JAHHBIX
28 CrenenHas GyHKIUS C HATYpaJIbHBIM M LIEJIbIM [TOKA3aTEIEM. 1
E€ cBoiicTBa u rpaduk
29 ApupmeTrueckuii KOpeHb HaTypalbHON CTEIEHH 1
30 Apudmernueckuii KOpeHb HaTYpaJIbHON CTENIEHH 1




31 CBoiicTBa apu(p)METHUECKOTO KOPHS HATYpAJIbHOM CTETIEHN 1
32 CBoiicTBa apu(METHUECKOr0 KOPHS HATYPAJIbHOM CTENeHU 1
33 CBoiicTBa apu(MeTHIECKOro KOpHs HATYpAJIbHOH CTENeHU 1
34 JleiicTBus ¢ apuMETHUECKUMU KOPHIMH N—O CTENEeHH 1
35 JleiicTBus ¢ apupMETHUECKUMU KOPHSIMH N—OM CTENEeHH 1
36 JlericTBus ¢ apu)METHIECKUMU KOPHIMH N—Oii CTETIEHU 1
37 JleiicTBus ¢ apu(pMETHUECKUMU KOPHSIMHU N—O CTENEeHH 1
38 JlericTBus ¢ apu)METHIECKUMU KOPHIMH N—Oii CTETIEHU 1
39 Pemenne nppanmoHanbHBIX YpaBHEHUH U HEPABEHCTB 1
40 Penrenne nppaliMOHAJIBHBIX YPABHEHUN U HEPABEHCTB 1
41 Penrenne nppaniMOHAIBHBIX YPaBHEHUH W HEPABEHCTB 1
42 Pemrenne nppaliMOHAJIBHBIX YPABHEHUN U HEPABEHCTB 1
43 Penrenne nppanMOHAIBHBIX YPABHEHUN U HEPABEHCTB 1
44 CpoiicTBa U rpaduK KOpHsI N-0i CTENEeHH 1
45 CpoiicTBa u rpaduK KOpHsI N-0i CTENEeHH 1
46 KonTpoJsbHas padora no reme «Apup)MeTH4eCKUIl KOPeHb 1
N—oii crenenu. ppauuonajabHbie ypaBHeHUS U
HEPABEHCTBa»
47 IlocneqoBaTenbHOCTH, CIIOCOOBI 3aaHU 1
I10CJIe0BATENbHOCTEN. MOHOTOHHBIE MTOCIIEI0BATEILHOCTH
48 Apudmernueckas v reoMeTpruecKas Mporpeccuu. 1
Vcnonp3oBaHue NPOrpeccuu Ui pelieHns peanbHbIX 3a/1a4
IPUKJIAJAHOTO XapakTepa
49 beckoneyHo yObIBaroIasi reoMeTpuiecKas porpeccus. 1
CymMa GeckoHEYHO YOBIBAIOIIEH T€OMETPUUECKON
IpOrpeccun
50 dopmyIa CI0KHBIX TPOIICHTOB 1
51 dopmyIia cI0KHBIX TPOIICHTOB 1
52 MHoecTBO, onepalnuy HaJl MHOKeCTBaMu. JluarpaMmbl 1
Ditnepa—Benna
53 Panmonansubie uncna. OOBIKHOBEHHBIC M JIECATUYHBIC IPOOH, 1
IIPOLICHTHI, OECKOHEUHbIE IEPUOIUUECKUE IPOOH
54 ApubdmMeTnueckre ornepaluu ¢ paliOHAILHBIMU YHCIIAMH, 1
peoOpa30BaHUs YUCIOBBIX BhIPAKEHUH
55 [IpumeHnenue npoOeii ¥ MPOLIEHTOB IS PELICHUS 1
IPUKIIAJHBIX 33/1a4 U3 pa3IMYHbIX OTpacieil 3HaHui u
pEATBHOM KU3HU
56 JlelicTBUuTENbHBIE UnCiia. PalinoHanbHble U UppallMOHAIbHbIE 1
qucia
57 ApudmeTnueckie oneparum ¢ AeHCTBUTEIbHBIMHI YHCIaMH 1
58 [TpubnukEHHBIE BEIUMCIIEHHS, TPaBUIIa OKPYTJICHUS, 1
IIPUKHJIKA M OLICHKA pe3yibTaTa BhIYMCICHUN
59 ToxaecTBa U TOKIECTBEHHBIE TPe0Opa30BaHUS 1
60 IIpomexyrounas arrecranus. UToropast KOHTPOJIbHAsA 1
padora no rekcram MOOO
61 YpaBHEHHE, KOPEHb YPABHEHHUS 1
62 HepaBeHcTBO, pelieHNe HEpaBEHCTBA 1
63 Meroa uHTEpBaJIOB 1




64 Pemenue nensix 1 [poOHO-pallMOHANBHBIX YPAaBHEHUN U 1
HEPaBEHCTB
65 KonTpoabHas padora no teme «MHokecTBa 1
PALMOHAJIBHBIX U 1eCTBUTEILHBIX YHCEJI.
PannonajbHble YPABHEHHs M HEPABEHCTB)»
66 O06o006mienne, cucTeMaTu3anus 3HaHUK 32 Kypc anredpsl 1 1
Hayajl MaTemaruyeckoro anaausa 10 kiacca
67 O06o006mienne, cucTeMaTru3anus 3HaHUK 32 Kypc anredpsl 1 1
Hayaj MmaTemaruyeckoro aHaausa 10 kimacca
68 O6o006mienne, cucTeMaTu3anus 3HaHUK 3a Kypc anredpsl U 1
Haval MaTemMatnieckoro anainmsa 10 kmacca
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
11 KUIIACC
Ne Tema ypoka KounuecrBo | /laTta uzydenust
n/n 4acoB
ITo paxr
MJIaHy
1 CreneHsb C pallMOHAJIBHBIM MOKA3aTeIeM 1
2 CBOMCTBa CTETIEHN 1
3 [IpeoOpazoBaHue BEIPAKEHUM, COACPKAITUX 1
palnMOHAIBHBIC CTETICHH
4 [IpeoOpazoBaHue BBIPAKEHUM, COACPKAITUX 1
palMOHAIBHBIC CTETICHH
5 [IpeoOpazoBaHue BBIPAKEHUM, COACPKAITUX 1
palnMOHAIBHBIC CTETICHH
6 [Toka3aTenbHbIC YypaBHEHUS W HEPABEHCTBA 1
7 ITokasarenpHbIC ypaBHEHUS 1 HEPABEHCTBA 1
8 [Toka3arenpHbIC YpaBHEHUS 1 HEPABEHCTBA 1
9 IToka3arenpHbIC ypaBHEHUS U HEPABEHCTBA 1
10 [Toka3aTenpHbIC YypaBHEHUS U HEPABEHCTBA 1
11 [TokazarenpHas QyHKIHA, €€ CBOWCTBA U rpaduk 1
12 KonTtponbHas padota o teme "CrerneHs ¢ 1
pannoHaNBHBIM MokasareneM. [TokazarenbHas
¢ynkums. IlokazaTenpHble ypaBHEHUS M HEpaBeHCTBA"
13 Jlorapudwm uncna 1
14 JlecsiTuuHble ¥ HATYpaJIbHBIC JTOTAPU(PMBI 1
15 [IpeoOpazoBaHue BBIpAKEHUN, COACPKAITUX 1
soraprudmel
16 IIpeoOpazoBaHue BhIpayKEHUA, COAEPIKALINX 1
sorapumsl
17 IIpeoOpazoBaHue BhIpayKEHUA, COAEPIKALINX 1
sorapumsl
18 IIpeoOpa3oBaHue BeIpaKEHUA, COAECPIKALINX 1
sorapumsl
19 Jlorapugmuueckie ypaBHEHHs 1 HEpaBEHCTBA 1
20 Jlorapugmuueckie ypaBHEHHsI 1 HEpaBEHCTBA 1
21 Jlorapugmuueckue ypaBHEeHHs 1 HEpaBEHCTBA 1




22 Jlorapudmuueckue ypaBHEHHs 1 HEPAaBEHCTBA 1

23 Jlorapudmuueckasi QyHKIHs, €€ CBOHCTBA U rpaduk 1

24 Jlorapudmmueckast QyHKIHs, €€ CBOHCTBA U rpaduk 1

25 Tpuronomerpuyeckue GyHKIUHN, UX CBOICTBA U 1
rpaduKu

26 Tpuronomerpudeckue GyHKIIUHN, UX CBOICTBA U 1
rpaduKu

27 Tpuronomerpudeckue GyHKIUHN, UX CBOICTBA U 1
rpaduKu

28 Tpuronomerpudeckue GyHKIUHN, UX CBOICTBA U 1
rpaduxu

29 [Iprmepbl TPUTOHOMETPUUECKUX HEPABEHCTB 1

30 [Ipumepbl TPUTOHOMETPUYECKHX HEPABEHCTB 1

31 [IpuMeppl TPUTOHOMETPUYECKUX HEPABEHCTB 1

32 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB 1

33 KonTtposneHast padota o teme "Jlorapupmudeckas 1
¢byuknus. Jlorapudmudeckue ypaBHeHUS U
HepaBeHCTBa. T puroHoMeTpuyeckre GYHKINU U UX
rpaduxu. TpuroHomerprueckue HepaBeHCTBa"

34 HenpepriBHble QyHKIIMH 1

35 MeTo MHTEpBAJIOB JUIsl pENICHUS HEPABEHCTB 1

36 MeToa WHTEPBAJIOB ISl pEIIeHUs] HEPABEHCTB 1

37 [TpousBomHas GpyHKIIMM 1

38 [TpousBomHas GpyHKIIMM 1

39 ['eomeTprueckuii 1 GU3NUECKUI CMBICT TPOU3BOTHON 1

40 ['eomeTpuueckuii 1 GU3NUECKUIN CMBICT TIPOU3BOTHON 1

41 [Tpoun3BoIHBIE 2JIEMEHTAPHBIX (DYHKIIHMA 1

42 [Tpou3BoIHBIE 2JTIEMEHTAPHBIX (HYHKIIHIMA 1

43 [IpousBoiHAs CyMMBI, IPOU3BEICHUSI, YACTHOTO 1
byHKINNA

44 [IpousBoiHAs CyMMBI, IPOU3BEICHUSI, YACTHOTO 1
byHKIMH

45 [IpousBoiHAs CyMMBI, IPOU3BEICHUSI, YACTHOTO 1
byHKIMH

46 [IpumeHeHne NPOU3BOIHON K UCCIEAOBaHUIO (PYHKIIMI 1
Ha MOHOTOHHOCTb U 9KCTPEMYMBI

47 [IpumeHeHue MPOU3BOIHOM K HCCIEI0BAHUIO (DYHKITUIT 1
Ha MOHOTOHHOCTb U 9KCTPEMYMBI

48 [IpumeHeHue MPOU3BOIHOM K HCCIEI0BAHUIO (DYHKITUIT 1
Ha MOHOTOHHOCTb U 9KCTPEMYMBI

49 [IpumMeHeHre MPOM3BOIHON K UCCIIEAOBAHUIO (DYHKITHIA 1
Ha MOHOTOHHOCTB M 3KCTPEMYMBI

50 HaxoxaeHrne HauboIbIero 1 HANMEHbBIIEro 3HAYCHUS 1
(YHKIIMHU Ha OTpe3Ke

51 HaxoxneHrne HaubobIero 1 HaMEHbBIIEro 3HAYSHUS 1
(YHKIMU Ha OTpe3Ke

52 HaxoxaeHrne HauboIbIIero 1 HANMEHbBIIIEr0 3HAYCHUS 1
(yHKIMU Ha OTpe3Ke

53 HaxoxaeHrne HauboIbIlero 1 HaNMEHbBIIEro 3HAYCHUS 1




(GyHKIIMU Ha OTpE3Ke

o4 HaxoxneHrne HauboIbIIIero 1 HANMEHbBIIETO 3HAYCHUS
(GyHKIMU Ha OTpE3Ke

55 HaxoxneHrne HauboIbIIIero 1 HAMMEHBIIETO 3HAYCHHUS
(GyHKIIMU HAa OTpE3Ke

56 [TpumMeHeHre MPON3BOTHON ISt HAXOMKICHUS
HAWTY4IIero PEeHICHUs B IPUKIATHBIX 3aadax, s
OTIpe/IeNIeHUs] CKOPOCTH IpoIiecca, 3alaHHOTO
dhopmyol wim rpadukoM

o7 KonTpomasHas padora o Teme "IIponsBoaHast.
[IpumeHenue npou3BoaHOM"

58 [TepBooOpa3nas. Tabnuia nepBooOpa3HBIX

59 [TepBooGOpasnas. Tabnuia nepBooOpa3HBIX

60 WuTerpan, reomeTpudeckuii 1 pu3nIecKuii CMBICT
WHTErpaja

61 WuTerpan, reomerpuueckuil 1 GU3NIECKUI CMBICIT
WHTErpaja

62 WuTerpan, reomerpuueckuil 1 GU3NIECKUI CMBICIT
WHTErpaja

63 Brruucnenue unterpana no gopmyine
Hprorona—Jleitoania

64 Brruucnenue unterpana no gopmyie
Herorona—JleiiOauna

65 Brruucnenue unterpana no gopmyie
Herorona—JleiiOaumna

66 Brruncnenue unrerpana no gpopmyie
Herorona—JleiiOauna

67 Cucrembl THHEHHBIX YPaBHCHUI

68 Cucrembl TUHEHHBIX YPaBHCHHUI

69 Pemenne npukiaaHbIX 3aa4 ¢ TOMOUIBIO CUCTEMBI
JIMHEHHBIX YpaBHEHUH

70 Pemenune npukiaaHbIX 3aa4 ¢ TOMOUIBIO CUCTEMBbI
JIMHEHHBIX YpaBHEHUH

71 CucreMbl 1 COBOKYITHOCTH LIEJIBIX, PAIIHOHATBHBIX,
HppallMOHANILHBIX, IOKA3aTEeNbHBIX, JIOTAPU(PMUIECKUX
ypaBHEHUI U HEPABEHCTB

72 CucreMbl 1 COBOKYITHOCTH LIEJIBIX, PAIIHOHATBHBIX,
WppallMOHANILHBIX, TOKA3aTENbHBIX, JIOTapU(PMUIECKUX
ypaBHEHUI U HEPABEHCTB

73 CucTteMbl ¥ COBOKYITHOCTH LIEJIBIX, PAIIHOHATBHBIX,
WppallMOHANILHBIX, MTOKA3aTeNbHBIX, JIOTAPU(PMUIECKUX
ypaBHEHUI U HEPABEHCTB

74 CucTeMbl 1 COBOKYITHOCTH IIEJIBIX, pallMOHATIBHBIX,
WppallMOHANILHBIX, MTOKA3aTeNbHBIX, JIOTAPU(PMUIECKUX
ypaBHEHUI U HEPABEHCTB

75 Hcnonb3oBanue rpagukoB (GyHKIUH 17151 peIeHus
yYpaBHEHUH U CUCTEM

76 Hcnonb3oBanue rpagukoB (GyHKUUH 1711 peIeHus

YPaBHEHUH U CUCTEM




7 [IpuMeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K 1
PEIICHUIO MaTeMaTHIECKIX 3a71a4 U 3a7a4 U3
pa3nuyHbIX 00JacTell HAYKH U PeaTbHOM KU3HU

78 KonTponsHas padora o Teme "HMHTETpa u ero 1
npuMeHeHus. CUcTeMbl ypaBHEHUN"

79 HatypainbHble 1 1enble yncia B 3a7a4ax U3 peajbHOn 1
JKA3HU

80 HatypanbHble 1 1ienbie yncia B 3aja4ax U3 pearbHON 1
JKA3HU

81 HatypaiibHble u 1ienple yrciia B 3ajjauax U3 peajibHou 1
JKHA3HU

82 [Ipu3Haky JeIMMOCTH LEIbIX YUCEI 1

83 [Tpu3Haku qeTMMOCTH HEJIBIX YUCEIT 1

84 [Tpyu3HaKy 1eTMMOCTH LEJIBIX YHCE 1

85 [ToBTOpeHue, 0600IIeHNEe, CUCTEMATH3AITIS 3HAHUH. 1
YpaBHeHUst

86 [ToBTOpEHUe, 0000IICHNE, CHCTEMAaTH3aINs 3HAHUH. 1
YpaBHeHuUst

87 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3AIIIS 3HAHUH. 1
YpaBHeHust

88 [ToBTOpEHUE, 0000IICHNE, CHCTEMAaTHU3AIINS 3HAHUH. 1
YpaBHeHuUst

89 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3AITIS 3HAHUH. 1
YpaBHeHuUst

90 [ToBTOpEeHuUE, 0000IIEHNE, CUCTEMAaTH3aIUs 3SHAHHA. 1
YpaBHeHuUst

91 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3AITIS 3HAHUH. 1
HepaBencrtpa

92 [ToBTOpEeHUE, 0000IIEHNE, CHCTEMATH3AIIs 3HAHUH. 1
HepaBencrtpa

93 [ToBTOpEeHUE, 0000IIEHNE, CHCTEMATH3AIIS 3HAHU. 1
HepaBencrtpa

94 [ToBTOpEeHUE, 0000IIEHNE, CHCTEMATH3AI|S 3HAHU. 1
HepaBencrtpa

95 [ToBTOpEeHUE, 0000IIEHNE, CHCTEMATH3AITIS 3HAHU. 1
Cucrembl ypaBHEHUN

96 [ToBTOpEHUE, 0000IIEHNE, CHCTEMATH3AIT|S 3HAHU. 1
Cucrembl ypaBHEHUN

97 IMpome:kyTounasi arrectanusi. Utorosas 1
KOHTPOJIbHAsi paboTa 1Mo MaTeMaTHKe

98 [ToBTOpEHue, 06001IeHNE, CCTEMAaTU3alls 3HAHUH. 1
CucremMbl ypaBHEHUN

99 [ToBTOpEHue, 06001IEeHNE, CCTEMAaTU3alls 3HAHUH. 1
DyHKIMU

100 [ToBTOpEHue, 06001IEeHNE, CCTEMAaTU3alls 3HAHUH. 1
DyHKIMHU

101 O06o00meHue, cucTeMaTru3alys 3HaHU| 33 Kype alreOpsl 1
M Hadaj MaTeMaTthueckoro anainm3a 10-11 xmaccos

102 O06o001enue, cucTeMaTu3alys 3HaHu| 3a Kype alreOpsl 1

U Hayajl MateMaTthnyeckoro agaiausa 10-11 xkimaccos
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Ipuinoxenus
1. Hopmbl oneHuBaHuA

JIJ1s1 OLIEHKY IUTAHMPYEMBIX PE3YJIBTATOB JJAHHOU IIPOrPAMMOM NPELyCMOTPEHO UCIIOIb30BAHUE:
® BOIIPOCOB M 33JaHUH JIsI CAMOCTOSITEIbHON MOATOTOBKH;
e 3aJaHUU IS MOATOTOBKHM K HTOTOBOM aTTECTAIIUU;
® TECTOBBIX 3aJ]aHUs JUIsI CAMOKOHTPOJIS;
Buowr koumpons pezyromamos 0b6yuenus
1. Texymuil KOHTPOJIb
2. Temarnyeckuii KOHTPOIIb
3. HTOroBbIit KOHTPOIIH
Memoowvl u gpopmul opeanuzayuu KOHMpPOJis
1. VcrHslii onpoc.
2. Momnostornyeckasi popMa yCTHOTO OTBETA.
3.IluceMeHHBIH OIpoC: TECTOBbIE PAa0OTHI; CaMOCTOSITENbHbIE pPaOOTHI; KOHTPOJIbHBIE
paboTHl; MATEMATHYECKUE JTUKTAHTHIL.
Ouenka nucbMEHHBIX padoT
Ouenka «5»
® BBINIOJHUJ PabOTy B TIOJIHOM O0BEME C COONIOCHUEM HEOOXOIMMOM TMOCIIEeN0BATEILHOCTH
JICHCTBHIL,
® B OTBETE MPABWJILHO M aKKyPaTHO BBITIOJHSET BCE 3alUCH, TaOJWIIbI, PUCYHKH, YEPTEKH,
rpauKu, BEIYUCICHUS;
® TIPaBUJIHHO BBHITIOTHAET aHAIU3 OLTHOOK.
Ouyenka «4» CTaBUTCS, €CII BBHITIOJHEHBI TPEOOBAHUS K OIICHKE 5, HO TOMYIIEHBI 2-3 HeI04eTa,
He 0oJs1ee OJHOM OIMOKY U OJJHOTO HEIOYETA.
Ouenka «3» CTaBUTCS, €CIIH
* paboTa BBITIOJHEHA HE TMOJIHOCTHIO, HO OOBEM BBITIOJHEHHOW YacTH TAKOB, YTO MO3BOJISET
MOJTYYUTh TPABUJIBLHBIC PE3YIbTAThl U BHIBO/IBI;
* B X0JI€ IPOBEICHUSI paOOTHI OBLIIN JOMYIIECHBI OIUOKH.
Ouenka «2» CTaBUTCS, €CIIH
* paboTa BBIMOJHEHA HE TIOJHOCTHIO U OOBEM BBIIOJTHEHHOW PabOTHI HE TMO3BOJISET CIENATh
MPaBUJIbHBIX BHIBOJIOB;
* paboTa MPOBOAMIACH HETPABUIBHO;
* YYCHUK COBCEM HE BBIITOJTHIII PadoTYy.
OueHka yCTHBIX OTBETOB
Ouenka «5» CTaBUTCA B TOM Clly4ae, €CIU yJalluics
* IPaBUJILHO IOHUMAET CYIIHOCThH BOTIPOCA, TAET TOYHOE OIPE/IeTICHUE U UCTOJIKOBAaHUE
OCHOBHBIX ITOHATHI;
* IPaBWJIHHO aHAIU3UPYET YCIOBUE 3a7a4, CTPOUT aITOPUTM PELICHUS;
* CTPOUT OTBET [0 COOCTBEHHOMY IIaHY, COIIPOBOXK/Ia€T OTBET HOBBIMU ITPUMEPAMU, YMEET
MIPUMEHUTD 3HAHUS B HOBOU CUTYyalluu;
* MOKET YCTAHOBUTH CBA3b MEXAY U3Yy4aeMbIM M paHEE U3YYEHHBIM MaTEPUATIOM U3 Kypca
anreOpsl, a TAaKXKe ¢ MaTEPUAJIOM, YCBOSHHBIM MPH U3YYEHUU JPYTUX MPEIMETOB.
Ouenka «4» CTaBUTCS, €CIIN
* OTBET YUYEHHUKA YAOBIETBOPSIET OCHOBHBIM TPEOOBAHUSAM K OTBETY Ha OIICHKY 5, HO J1aH 0e3
MCIO0JIb30BaHUsI COOCTBEHHOTO IJIaHA, HOBBIX MPUMEPOB, O3 MPUMEHEHUS 3HAaHUH B HOBOI
CUTYyaIuu, 0e3 UCII0JIb30BaHUS CBS3EH ¢ paHee M3YUEHHBIM MaTepUaIOM M MaTepHalioM,
YCBOEHHBIM MPU U3YyYEHUU APYTUX IPEIMETOB;



* YYaIUiics TOMYCTIII OJHY OIIMOKY WJIM HE 0OoJiee IBYX HEJOUETOB U MOXKET UX HCIIPABUTH
CaMOCTOSITEIIEHO WM C HEOOJIBIIONH TOMOIIBIO YIUTETIS.

Ouyenka «3» CTaBUTCS, €CIIHM yJaIIUUCs

* IPaBUJIHLHO IOHUMAET CYIIHOCThH BOTIPOCA, HO B OTBETE HMEIOTCS OT/ACIbHBIC TPOOCIIHI B
YCBOCHHUHU BOTIPOCOB Kypca aireOpbl, He MPENSTCTBYIONINE TATbHEHIIIEMY YCBOCHHIO
MPOrPaMMHOTO MaTepHaa;

* yMEeT MPUMEHSTH MOJTYICHHBIC 3HAHUS TIPU PEIICHUH MPOCTHIX 33]1a9 [0 TOTOBOMY
AITOPUTMY;

* IOMyCTUJI HE OoJiee 0IHOM TpyOOi OIIMOKHU U IBYX HEIOYETOB, HE OoJsiee OHOM rpy0oil
OJTHOM HerpyOoii ommOKu, He OoJiee IBYX-TpeX HErpyObIX OMMOOK, OAHOM HErpyOOl OMMOKH 1
TpPEeX HEI0YCTOB;

* IOTTYCTHJI YETHIPe-TIATh HEA0UYCTOB.

Ouenka «2» CTaBUTCS, €CJIH yJYAIIHICS HE OBJIAJIC]I OCHOBHBIMU 3HAHHUSIMU U YMCHHUSIMH B
COOTBETCTBUU C TPEOOBAHUSAMU MPOTPAMMBI U JIOITYCTIIT OOJIBIIE OMIMOOK U HEIOYETOB, YEM
HEe0O0XO0IUMO IS OLIEHKH 3;

* CTAaBHUTCS B TOM CJIyYae, €CJIH YICHUK HEe MOYKET OTBETUTh HU HA OJIMH U3 MOCTABJICHHBIX
BOIIPOCOB.

I'pyObie ommoxkm.

K rpyObIm omnbkam OTHOCSTCS OIIMOKH, KOTOpPhIE OOHAPYKUBAIOT HE3HAHME YUALTUMUCS
(¢hopmys, mpaBuJi, 0CHOBHBIX CBOWCTB, TEOpPEeM M HeyMeHHe UX MPUMEHSITh, He3HAHHE
NMPHEeMOB pellieHHs 32124, PACCMAaTPUBACMBIX B YICOHBIX ITOCOOHSIX, a TAK)KE BBIUHUCITUTEIHHBIC
OITMOKH, €CITH OH HE SBJISIOTCS OMHUCKOH.

Herpy0Onie ommoxm.
K HerpyObImM ommbkamM OTHOCSATCS:
- IOTEPs KOPHS WJIM COXPaHEHUE B OTBETE OCTOPOHHETO KOPHS;
- oTOpacsiBaHue 0€3 00BICHEHUS OJTHOTO U3 KOPHS U PAaBHO3HAYHBIC UM.
K HexoueraM oTHOCATCH:
e HepalHOoHaJIbHOE pelIeHNe, OIMCKU, HEJOCTaTOUYHOCTb;
® OTCYTCTBHE MOSCHEHU, 000CHOBAHU B PEIICHUSIX;
® eCiM OJHA U Ta ke olmuOKa (OAMH U TOT K€ HEJO0YeT) BCTPEUAOTCsl HECKOJBKO pa3, TO 3TO
paccMmarpuBaeTcs Kak oJHa omuOKa (0JIMH HeI0YeT).
3auepkuBaHue B padore (>KenareiabHO, YTOOBl OHU OBLUIM AKKYpaTHBIMH) CBHJETEILCTBYET O
MOUCKAaX PEUICHUSs, YTO CUMTATH OIINOKOM He cJiefyeT.
IkaJia olleHOK JIs1 MATeMATHYeCKHX TeCTOB
Breimonneno 86 — 100% paboThl — onieHka «5» Beimonaeno 50 — 69% paboTel — orieHKa
«3» Beimostaeno 70 — 85% paboTel — onieHKa «4» Beimonaeno 20 - 49% paboThl — o1ieHKa
«2» BreimostaeHo meHee 20 %0 paboThl — orieHKa «1».

2.0ueHoYHbIe MATEPHUAJIBI
Asredpa u Hayaj1a MaTeMaTH4YecKoro anaausa 10 kiaace
KonTtpouabHnas padora no reme «@opmyJibl TpUroHomMeTpuu. Tpuronomerpuueckue
YPABHEHHD)



BapuasT 1
1. BrruncanTe:

a) sin %:
.
6) tg &+
1
B) cos s —cte %.’

+ ctg {—%) sin E:

n) sin 510° - sin 270° ctg 270°.

r]tgaT“coaLr

sin®t

o e
2. ¥YnpoctaTe BrIpaxeHne cos’® Tg (1) otgt

3. Pemnme ypaBHeHHE:

a)sint =33

6)sin (% + ¢) = 4,
4,
Pemnte ypaBHEHNE:
a) Jein*x + Teosx -3=0;
6) sin* x — cos x sinx = 0.
5.

Pemmure ypapHense sin [1': + %x) - gin 3—; - %:] =0

Bapuanr 2
1. BeruscauTe:

. 13m,
a) sin 6

1
' 4am,
B) cos Tt + ctg 3

r-]tg% ctg[-—%} +-:3,:'_u?:§2E sin E;
m) sin 405° + cos 225° tg 225°.

2
2. ¥opocruTe BRIpaxkenne sin®t - £o ¢

ctg (-t)tge’

8. Pemmnte ypasHeHHe:

a) cost = -é;
G)coa[§+r) = -%.
4,

Pemrpre ypanwense:
a)2cos’xr + Heinx-4=0;
6) sin*x + coa x sinx = 0.

5.

Pemmnre ypasHeHEne JE cos (m — 2,5x) + cos {% - 2.5.::] =1

KonTpoabHasi padora mo reme «ApupmMerndyecknii KOpeHb N—oii CTeneHu.
HppauuonajbHble ypaBHEHUS] H HEPABEHCTBA)

BapuanT 1

1. Berumcaure:
a) 5%

6) {§]'
1 1
B) 32° — 64°;

1 1 2
r) B-29)9 + 3.2 + 29)
2.

BriunciauTe:

a) {~100000;

6) 11296;

8) -$0,000064 + ¥-1331.

3. Ilocrpoiire rpadux pyHKIHK:

ayy=Yx -2 +1;
6)y=-Yx+1 -2,
4. Buuncanre: 404/12 — 4475,

5.
Pemure ypasuenue {x - 2 = -x + 4,

BapmuanTt 2

1. Beruucanre:
a) 3

-1
6 (7) s
B) 27° + 49%;

] H 4
r) (1+5)1 -5 + 5%).
2.

Briumcaure:
a) Y-4096;
6) ‘Jﬂ,ﬂmfl .

8) {-128 + 40,0625.
3. MNoerpoiire rpaduk GyHKmHN:

ay=Yr+l1 -2;
By=-Yx-2 +1.
4. Buumcanre: 6475 — 2y15v27.

5.

Pemmre ypasHenue Jx + 2 = -x — 4,

KOHTpOJ’IbHaﬂ paﬁoTa o Teme «VIHOKeCcTBa PalluOHAJbHBIX U HeﬁCTBHTeﬂbeIX YyHucCeJl.

PanmnonaibHbIe ypABHEHUSI M HEPABEHCTB)»




Bapuanr 1
1. PemruTe HepaBeHCTBO:

8) -4 < 3x + 2 < 6; p) 2= 4

x+5 > 0.

6) (x + 1)(x — 2)(2x + 5) > 0;
2. HaijinnTe obsacTh onpefeeHHA BhIPAYKEHH
Je2 - 11x + 24)7.

3. MHOoxXecTBa A U B 3alaHbl YHCJOBLIMU IIPOMEXYTKaAMH:
A =(—4; 3), B =(0; 5]. Haitgure A U B, A n B.

4. Pemure cucTeMy HepaBeHCTB

3 - 2x
> 1,
5

x2-42>20.

IIpoMe:kyTouHasi aTTEeCTAIUS.
HroroBasi kKoHTpoJbHasi paboTa no marematuke no rekcram MOOO  23.04.2024

YueOHO-MeTOoANYECKOEe 00ecnieyeHre POrpaMMbl
1.III. A. Anumosa, 1O. M. Konsiruna u ip. YueOnuk. Anredpa u Hadajga MaTeMaTH4eCKOTO
ananmza 10—11 xnaccel. ba3oBslii u yriyOiaeHHbIH YPOBEHb.
2.11labynun M.U, TxaueBa M.B. u np. Anre6pa u Hauana MaTeMaTHYeCKOTo aHaIN3a.
Hunaktuyeckue marepuaisl 10 kmacc. bazoBblit 1 yriyOJIeHHBINA YPOBEHbD.
3.Meroanyeckne peKkoMeHIaIuu K yueOHUKY AnreOpa U Hayalla MaTeMaTHIeCKOTo aHalln3a
10—11 xnaccsl ,0a30BbIH U yriryOseHHbIN ypoBeHb 111, A. AnumoBa, 10. M. Konsruna, H. E.
DEnopoBoIt U Ap.

Hudposbie 00pazoBaTe/ibHbIE peCypChl:
. MunucrepcTBo o6pazoBanus PD. — Pexxum nocryma : http://www.informika.ru;
http://www.ed.gov.ru;
http://www.edu.ru
. Tectuposanwue online: https://mathb-ege.sdamgia.ru/
Hosrle Texnonoruu B oopaszoBanuu. - Pexxum gocryma: http://edu.secna.ru/main
. http://ege.edu.ru/Portal\Web/index.jsp
. http://reshuege.ru/
. http://www.fipi.ru/

O~NOUAWNE
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NOACHUTEJIbBHAA 3AIINCKA

Pabouas mporpamma ydae6HOTrO Kypca «I'eomeTpusi» 6a30BOT0 ypOBHS AJIsi 00YUYaAIOIIMXCS
10 —11 xmaccoB pa3paborana Ha ocHoBe DenepanbHOr0 rocyAapCTBEHHOTO 00pa30BaTEIBHOTO
CTaHJzapTa cpenHero oéuiero oOpa3oBaHMs, ¢ y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
NPEABSIBISEMBIX K MaTeMaTH4eCKOMYy OOpa30BaHHUIO, U TPAIUIMN POCCHIICKOTO 00pa30BaHUSL.
PeaJ'II/I?;aHI/I?I mporpaMmal oOecrieunBaer OBJIaJICHUEC KIIIOYEBBIMH KOMIICTCHILIUAMMU,
COCTaBJAIOIIMMH OCHOBY I CaMOpa3BUTHUA W HCIIPCPLIBHOT'O O6pa3OBaHI/I$[, OEJI0OCTHOCTh
O6HI€Ky.]II)TypHOFO, JIMYHOCTHOT'O U ITO3HABATCIBbHOI'O PAa3BUTHA JINMYHOCTHU 06yqa101up1xcs[.

HEJIX U3YUEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOTO Kypca T€OMETpUH Ha YPOBHE CpEAHEro oOmero oOpa3oBaHUS
00yCIIOBJICHA MPAKTUYECKOH 3HAYMMOCTBIO METANPEAMETHBIX W TIPEIMETHBIX PE3yJIbTaTOB
0OydYeHUsI TCOMETPHH B HAIPABJICHUU JIMYHOCTHOTO PA3BUTHS O0YJarOMUXCS, POPMUPOBAHUS
(YHKIIMOHATBHOW MAaTeMaTHYeCKOW TPaMOTHOCTH, HW3yYCHHs JPYrUX Y4eOHBIX JIMCIIHILINH.
PazButne y oOydarommxcs NpPaBHIBHBIX IPEACTABICHUN O CYINIHOCTH W TIPOUCXOXKJICHUU
TCOMETPHYCCKUX a0CTPaKIMH, COOTHOIICHUH PEATbHOTO W HJICALHOTO, XapaKTepe OTPaKCHHS
MaTeMaTHUYEeCKOM HAYKOW SIBJIEHUWU M MPOIECCOB PEaJbHOr0 MUPA, MECTE T€OMETPUN B CUCTEME
HAyK W pOJIM MATEeMAaTHYECKOTO MOJICIHPOBAHUS B HAyYHOM TIO3HAHWM W B TIPAKTHKE
CHocoOCTBYeT (OPMHPOBAHHIO HAyYHOTO MHPOBO33PEHUS YYANIUXCSA, a TaKKE KavyecTB
MBIIIUTCHUS, HEOOXOAUMBIX JUIS afalTal[id B COBPEMEHHOM OOIIECTBE.

I'eomerpust siBisieTcss OMHUM H3 0a30BBIX TPEIMETOB Ha YPOBHE CPEIHETO OOIIEro
o0Opa3oBaHus, TaK KaK OOECIeYMBAET BO3MOXKHOCTh M3YUEHHs KaK JUCIUIUIAH €CTECTBEHHO-
HAay4YHOM HaNpaBJIECHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MbIIUICHHE, (HOpPMUPYEMOe TPH HM3YYCHUH OOYYAIOIMIMMHUCS TOHSATHHHBIX
OCHOB TEOMETPUM M TOCTPOCHUM IICTIOYKU JIOTUYECKUX YTBEPXKICHUH B XOJE pEIICHUS
TCOMETPUYECKUX 3a/la4y, YMEHHE BBIJIBUTaTh W OIPOBEPraTh THUIIOTE3bl HEMOCPEJICTBEHHO
UCTIOJB3YIOTCSl MPH PEHICHWU 3aJlad eCTECTBCHHO-HAYYHOTO IMKJIA, B YaCTHOCTH W3 Kypca
bu3uKH.

YMeHHe OpUEHTHPOBATHCS B MPOCTPAHCTBE WIPACT CYIIECTBEHHYIO pPOJb BO BCEX
o0nacTsX AEATENbHOCTH 4YejoBeka. OpueHTalusi YeioBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HE0O0XO/IMMOE YCIIOBHUE €ro COIMAIBHOrO OBbITHS, (opMa OTpaKEHHsI OKpPYXKAIOIIEro MHpa,
yCJIOBHE  YCICHNIHOTO TO3HAHWUS M  aAKTHUBHOTO  MPEoOpa3oBaHHs — JCHCTBUTECIBLHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 0ObEMHSET Pa3HbIC BUJIbI YUSOHOH U TPYIOBOM
NESTEbHOCTH, SBISCTCS OJHUM M3 MPO(ECCHOHAILHO BAXKHBIX KAyeCTB, MOITOMY aKTyalbHa
3aaua (OPMHUPOBAHUS y OOYUArOIIUXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK Pa3HOBUIHOCTHU
00pa3HOTO MBIIIJICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B TMOATOTOBKE K MPAKTUYECKOU
JESTETBHOCTH 10 MHOTHM HATPaBJICHUSIM.

Lenp ocBoeHus mporpaMMel yueOHOTO Kypca «I eomeTpusi» Ha 6a30BOM ypoBHE 00yUeHUs
— oOmieoOpa3oBarenbHOEe U OOMIEKYTHTYPHOE pPa3BUTHE OOyYaromMXcs udepe3 obecredeHue
BO3MO>KHOCTH MPHOOPETCHUST M MCIOJb30BAHUS CUCTEMATUYCCKUX T'€OMETPUYCCKUX 3HAHUHN U
JeWCTBUH, CIICU(PUUHBIX TEOMETPHUH, BO3MOXXHOCTH YCIIEIITHOTO TPOJIOJDKCHUSI 00pa30BaHUs IO
CTEUATBHOCTSM, HE CBA3aHHBIM C MPHKJIAHBIM HCIIOJIB30BAHUEM IT'€OMETPHUH.

[Iporpamma mo reoMeTpuu Ha 0a30BOM YpOBHE IMpeAHa3HaueHa JUIs OOyJaromIuXCs
CpeIHEH IIKOJIbI, HE HCIBITHIBABIIMX 3HAYUTEILHBIX 3aTPYIHCHH Ha YPOBHE OCHOBHOTO



obmiero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM ypOBHE JIOJKHBI OCBOUTH
o0IIue MaTeMaTu4ecKue yMEHUsl, CBS3aHHbBIC CO CHEMU(PUKONH T€OMETPUHN U HEOOXOUMBIC IS
KU3HU B COBPEMEHHOM o01iecTBe. Kpome 3T0T0, OHM UMEIOT BO3MOKHOCTh U3YYUTh T€OMETPHIO
0onee rryOOKO, €CITH B JAIILHEUIIIEM BO3HHKHET HEOOX0IUMOCTh B TEOMETPUUECKUX 3HAHUSX B
npoheccCHOHATBHON IS TEILHOCTH.

JlocTKkeHHe e OCBOCHHS MPOTPaMMbI 00ECIIEUHBACTCSl PEIICHUEM COOTBETCTBYIOIINX
3ana4. [IpuopureTHsiMU 3a1a4amMu 0cBoeHUs Kypca «I'eomeTpun» Ha 6a30BoM ypoBHE B 10—11
KJ1accax SIBJISIFOTCS:

e (opmupoBaHuEe TPEACTABICHUS O TEOMETPUU KaK YacTHU MHUPOBOH KYIbTYpPHI H

OCO3HAHHE €€ B3aUMOCBS3U C OKPYKAIOLIUM MUPOM;

e ¢dopMHUpOBaHME TMPEACTABICHUS O MHOTOTPaHHUKAX M Telax BpAIICHUS Kak o
BOKHEHIIIMX MATEeMAaTUYSCKUX MOJIEISIX, TIO3BOJISIONINX OTHMCHIBATh M M3y4aTh Pa3HbIC
SIBIICHUS OKPY>KAIOILIET0 MUPA;

e (¢dopMHupOBaHHE YMEHHs paclo3HaBaTh Ha 4YEpTEkKaxX, MOJEIAX U B peaJTbHOM MHpPE
MHOTOTPAaHHUKH U TeJla BPAIICHUS;

® OBJAJICHHE METOJAAMM pelIeHus 3a7ad Ha [OCTPOEHUS Ha H300paMKeHHsIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHue YMEHHS ONEPUPOBATH OCHOBHBIMH TIOHATHUSMH O MHOTOTPDAaHHUKAX H
TEeJIax BPAIIEHUS U KX OCHOBHBIMH CBOHCTBaMU;

® OBJIQJICHHE AJTOPUTMAaMH DPEIICHHUS OCHOBHBIX THIOB 3a7a4; (OpMHUpOBAHUE YMEHHS
MPOBOJUTHh  HECJIOXKHBIE  JIOKa3aTelIbHBIE PACCY)KICHHMSI B  XOJ€  pelIeHUs
CTepEOMETPUYECKUX 33/]1a4 U 3a/1a4 C MPAKTUUYECKUM COJACPKaHUEM;

® pa3BUTHE UHTEJUIEKTYalbHBIX UM TBOPYECKHX CIOCOOHOCTEH  oOywaromuxcs,
M03HABaTEIbHON aKTUBHOCTHU, UCCIIEIOBATENLCKUX YMEHHUM, KPUTUYHOCTH MBIIICHUS;

e (opmupoBaHue (PyHKIIMOHATBLHOM TPAMOTHOCTH, PEIEBAHTHONW TE€OMETPHH: yYMEHHUE
pacrno3HaBaTh MPOSIBICHUS F€OMETPUUECKUX MOHATHH, 00BEKTOB M 3aKOHOMEPHOCTEH B
pEAIbHBIX JKU3HEHHBIX CUTYallUSAX U MpPH U3YyYEHUU JPYTUX Y4EOHBIX IMPEAMETOB,
MPOSIBIICHUSI 3aBUCHUMOCTEH U 3aKOHOMEpPHOCTEH, (QOpMyIHpOBaTh HX Ha S3bIKE
reOMETPUH U  CO3[aBaTh TIEOMETPUYECKHE MOJENH, TMPUMEHATh OCBOCHHBIN
reOMETPUYECKUN ammapar [uis pelieHds MPAaKTHUKO-OPHUEHTHPOBAHHBIX — 3ajad,
WHTEPIPETUPOBATH U OLIEHUBATH MMOTY4YCHHbIE PE3yJIbTATHI.

OTnuuuTeNnbHON 0COOEHHOCTBIO MPOTPAMMBI SIBJISIETCS BKJIIOUEHHE B KypC CTEPEOMETPUU
B Hayale ero u3y4yeHHUs 3ajady, pellaeMblX Ha YpPOBHE HWHTYUTHBHOTO TIO3HAHUA, U
omnpenenéHHbIM 00pa3oM OpraHM30BaHHas pabOoTa HAJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHUIO
JIOTUYECKOTO U MPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIHUPYET MPOTEKAHHE WHTYUTUBHBIX
MPOLIECCOB, MOTUBUPYET K JANbHEHIIIEMY U3yUSHHIO TIPEIMETA.

[Ipenmnourenue OTAAETCS HAMISIAHO-KOHCTPYKTUBHOMY METOJIy OOyuYeHus, TO ecCTh
TEOPETUYECKUE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEAMETHO-TIPAKTHYECKOMN
NesTeNbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX TMPEJICTaBICHMM Yy ydalluxcs B Kypce
CTepEeOMETPHUH MPOBOTUTCS 3a CUET pelleHus 3a7ad Ha CO3JIaHue MPOCTPAHCTBEHHBIX 00pa3oB U
3a/lad Ha OINEpPUPOBaHHE MPOCTPAHCTBEHHBIMU oOpazamu. CoznaHue oOpas3a MPOBOTUTCS C
OTIOpPO¥ Ha HATJSAHOCTh, & ONIEPUPOBAHKUE 00PA30M — B YCIOBUSIX OTBJICUEHHUS OT HATJIATHOCTH,
MBICJIEHHOTO U3MEHEHHMSI €T0 UCXOJHOTO COJIEp KaHMsI.

OcHoBHbBIE cojaepxaTenbHble JUHUM Kypca «l'eomerpum» B 10-11 kiaccax:
«MuororpanHukny, «lIpsMble U TMIOCKOCTH B MPOCTpaHCTBe», «Tena BpamieHus», «BeKTophl u
KOOPJUHATHI B TPOCTpaHCTBE». DOpMHUPOBAHHE TOTUIECKUX YMEHUN pacTpeieNiieTcsl He TOJIbKO



[0 COJEPKATEIbHBIM JIMHUSAM, HO W TIO TrojaM OOy4eHHsI Ha YPOBHE CpEIHEro O0OIIero
oOpa3oBaHUsI.

Conepxanue 00pa3oBaHHs, COOTBETCTBYIOIIEE MPEJAMETHBIM pe3yJbTaTaM OCBOCHUS
paboueii mporpaMMmsl, pacpeAeIEHHBIM 10 ToJaM 00yUeHHs, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,
LITO6I)I OBJIAICHUC reoMETpUICCKNMHA HOHATUAMHA u HaBBbIKaMU OCYHICCTBJIAIOCH
MOCJIEJIOBATEIBHO M TIOCTYNATEIbHO, C COOJIOJCHHEM IPUHIMIA MPECMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKJIIOUAJIUCH B OONIYI0 CHCTEMY I'€OMETPUUYECKUX MPEICTABICHUN 00yJaronuxcs,
paciupss u yrayOsnsis e€, o0pasysi IpOYHbIE MHOXKECTBEHHbIE CBSI3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM I1JTIAHE

Ha u3yuenne reomerpun oTBOIUTCS 2 yaca B Heento B 10 kimacce u 1 yac B Hepenio B 11
KJIacce, BCETo 3a JBa rojia ooyuenus - 102 yueOHBIX yaca.

COJAEPKAHUE YYEBHOTI'O KYPCA
10 KJTIACC

IIpsiMble U MIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATHUS cTepeoMeTpuu. Touka, mpsimasi, INIOCKOCTb, MPOCTpaHCTBO. [ToHsATHE
00 akCHOMaTHYECKOM MOCTPOECHUU CTEPEOMETPHUH: aKCHOMbI CTEPEOMETPUHU U CIIEICTBUS U3 HUX.

B3anMHOe pacronoeHne NpsMbIX B MPOCTPAHCTBE: MEPECEKAIOIIMECS, TapaJIEIbHbIE U
cKpemuBampmuecs npsamble. llapannenbHOCTh HPSAMBIX M IJIOCKOCTEN B MPOCTPAHCTBE:
MapajuieJIbHbIE MpPSMbIE B MPOCTPAHCTBE; MAPAUIEIBHOCTh TPEX NPSIMBIX; MAPATIIETBHOCTH
NpsIMOM M IJIOCKOCTH. YTJIbI C COHANPABICHHBIMH CTOPOHAMM; YroJl MEXAy NpPSIMbIMU B
npoctpanctBe.  [lapainenbHOCTh  TJIOCKOCTEW:  MapajulebHbIE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHbIX TiockocTeil. [Ipocrelirie npocTpancTBeHHbIE GUTYPHI HA MJIOCKOCTU: TETPadap,
KyO, MmapaJijiesienume; IoCTPOSHUE CEYCHHUI.

[lepneHUKYISIpHOCTh HPSAMOM M IJIOCKOCTH:  NEPIEHAUKYISPHBIE IpsMbIE B
MIPOCTPAHCTBE, MpsIMbIE MapajuleibHble M TMEPHEHIUKYISIPHBIE K IJIOCKOCTH, IPU3HAK
NEePIEHAUKYIIIPHOCTA MNPSAMOM M IUIOCKOCTH, TeopeMa O MNpsIMOM NEepHeHANKYIIPHON
IJIOCKOCTH. YTJIbI B HPOCTPAHCTBE: YIOJl MEXIY HPSIMOM M IJIOCKOCTBIO; JBYI'PAHHBIA YIOJI,
JIMHEWHBIN YroJl ABYrpaHHOro yria. llepneHaukyisp M HakJIOHHBIEC: PACCTOSIHME OT TOYKU J0
IUIOCKOCTH, PACCTOSIHHE OT NPSIMOM 1O IUIOCKOCTH, MpOeKUHs (UTYyphl HA TUIOCKOCTb.
[lepneHUKyYISPHOCTD MJIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTH ABYX IUIOcKocTell. Teopema
0 TPEX MEePIEeHIUKYISIPAX.

MHoOrorpaHHuK#u

[loHsiTHE MHOTOrpaHHUKA, OCHOBHBIE DJJIEMEHTHl MHOTOIPDAHHUKA, BBINYKIbIE U
HEBBINYKJIbIE MHOTOTPAaHHMKH; pa3BEPTKAa MHOTOrpaHHuka. [IpusMa: N-yronbHas nmpusma; rpaHu
Y OCHOBAHMsI MPU3MBI; IpsIMast M HAKJIOHHAs IPU3MbI; OOKOBAsi M MIOJIHAsl TIOBEPXHOCTH MPU3MBI.
[Tapannenenunen, npsIMOYTOJIbHBIN MapajuielenuIes U ero cpoiicrsa. Ilupamupa: N-yronbHas
nUpaMyja, T'paHU M OCHOBaHME NUpPaMU/Abl; OOKOBasg W TOJHAs IMOBEPXHOCTb IMUPAMUJBI;
IIpaBWJIbHAsE W YyCEU€HHas MNHMpamMuaa. OJIEMEHTbl NpU3Mbl M nHUpaMuisl. [IpaBunbHbIE
MHOTOTPAaHHUKU: INOHATHE MPAaBUIBHOIO MHOIOIDAaHHUMKA; MpaBWJIbHAs MpPU3Ma U IpaBUIbHAA
NUpaMuIa; MpaBWIbHAS TPEYroJibHAs MUpaMUAa M MpaBUIbHBIN TeTpasap; Kyo. IlpencraBienue



O IMpaBWIbHBIX MHOTOTPaHHMKAaX: OKTa’Jap, JOoAeKa’ap M ukocadap. CeueHus npuU3Mbl U
MUPAMU/IBI.

CuMMeTpust B IPOCTPAHCTBE: CHUMMETPHSI OTHOCUTEIBHO TOYKH, HPSAMOM, IIOCKOCTH.
DneMEeHThl CUMMETPUH B IUpaMuUax, Napajuienenurenax, IpaBUIbHbIX MHOTOTpaHHHUKAX.

Briuncnenue »ieMeHTOB MHOTOTPAHHUKOB: p&Opa, auaroHanu, yribl. [lnomans 60xoBoOit
IIOBEPXHOCTH W IIOJIHOW IOBEPXHOCTH IPSAMOM IPU3MBI, IUIOIIAJb OCHOBAHMM, Teopema O
OOKOBOH IMOBEPXHOCTH TPSIMON mNpusMbl. Ilnomans OOKOBOW TOBEPXHOCTH W TIOBEPXHOCTH
MIpaBUWJIBHOM NHMpaMUbl, TEOPEMa O IUIOWAAN yceu€HHOM mnupamuibl. [lonstue 06 oObEMe.
OO0BbEM nupamMuibl, IPU3MBI.

[lonoOusie Tena B mpoctpancTBe. COOTHOWICHHS MEKIY IUIOMAASIMU TIOBEPXHOCTEH,
00bEMamMu MOJOOHBIX TEI.

11 KJIACC

Tena ppamenust

Hunmuaapudeckass MOBEPXHOCTh, 0O0pa3yomife IMIMHAPUYIECKOW TIOBEPXHOCTH, OCh
WIAHAPUIECKOH oBepXHOCTH. LIMmmuHAp: ocHOBaHMS 1 OOKOBAas TIOBEPXHOCTH, 0Opasyromas u
0CB; TUTOTIA/Ib OOKOBO 1 TIOJTHOH MOBEPXHOCTH.

Konundeckasi moBepXHOCTh, 00pa3ylompe KOHHYECKOW TOBEPXHOCTH, OChb W BepIIMHA
KOHUYECKOW TOoBepxXxHOCTH. KOHyc: OCHOBaHHME W BEpIIMHA, OOpasyromias W OCh; IUIONIAIh
OOKOBOM M TOJHOW MOBEPXHOCTU. YCEUEHHBIM KOHYC: 0oOpa3yollie U BBICOTA; OCHOBAHMS U
OOKOBAas TOBEPXHOCT.

Cdepa u map: neHtp, paauyc, IuUameTp; IUIOIIa[b NMOBEpXHOCTH cdepbl. B3anmuoe
pacrosio’keHre chepsl ¥ IIIOCKOCTH; KacaTeabHas IIOCKOCTh K cepe; momans chepsl.

N300paxkenue Ten BpalleHus Ha MI0CKOCTU. Pa3BépTka nunuHApa U KOHyca.

KomMOuHaruu Ten BparieHuss ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMHMCAHHBIM OKOJIO
cdepsl; cdepa, BiMcaHHAS B MHOTOIPAHHUK, WM TEJIO BPAILEHUSI.

[Tonsatue 06 o6béMe. OcHoOBHBIE CcBoiWicTBa 00BEMOB Tel. Teopema 00 00BEME
MPSIMOYTOJIBHOTO TMapajienenumnena u cieactsus u3 He€. O0bEM IMHIpa, KoHyca. O0bEM
iapa u miomasas cepsl.

[TogoGuble Tena B mpoctpaHcTBe. COOTHOIICHHMS MEXAY IUIOMIAIIMU IOBEPXHOCTEH,
00BéMaMHu ITOJOOHBIX TEl.

Ceuennst nunuHApa (MapajjieIbHO M MEPHEHIUKYISIPHO OCH), CEeUeHUs KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXOsIliee Yepe3 BEPIIHUHY), CEUeHHUs 1Iapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha muiockoctu U B nipocTpancTBe. CloKeHUE U BBIYUTAaHHE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha uyuclo. PasnokeHue BekTOopa Mo TPEM HEKOMIUIaHapHBIM BekTopam. [IpaBuio
napajuienenunesaa. Pemenue 3aaa4, CBA3aHHBIX ¢ TPUMEHEHUEM MPABUII ICHCTBUI C BEKTOPAMHU.
[IpsmoyronpHas cuctemMa KOOpAMHAT B TpocTpaHcTBe. KoopmuuaTtel BekTopa. [Ipocteitmue
3ala4yd B KOOpAMHATaX. Yrol MexAy BekTopamu. CKalsgpHOE NpPOU3BEICHHE BEKTOPOB.
Brruncnenue yrioB MeXIy NPSMBIMU U THIOCKOCTSMHU. KOOpAMHATHO-BEKTOPHBIN METOJ TpH
pElIeHUH TEOMETPUUECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIE PE3YJIBTaThl OCBOCHUS TMPOrpaMMbl ydeOHOro mpemmera «Maremarnkay
XapaKTEPU3YIOTCS:

I'paxnanckoe Bocnutanue:

c(OPMHUPOBAHHOCTBIO TPAKIAHCKOW TO3WIMHA OOYYaroImIerocss KaK aKTUBHOTO U
OTBETCTBCHHOTO YJICHAa POCCHICKOTO OOIIECTBa, MPEACTABICHUEM O MaTEMaTHYECKHX OCHOBaX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYpP, SBICHHUH, MpPOIEAYyp TPaKIAHCKOTO OOIIecTBa
(BBIOOPBI, OTIPOCHI W Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIBHBIMH HHCTHUTYTAMU B
COOTBETCTBUU C UX (PYHKIMSIMU U HA3HAYCHHUEM.

IIaTpuoTnyeckoe BOCNUTAHUE:

c(OpPMUPOBAHHOCTBHIO POCCUICKON I'PpaKIAaHCKONW MAEHTUYHOCTH, YBAXKEHUSI K MPOLIJIOMY
U HACTOSAIIEMY POCCUMCKON MaTEeMaTHWKH, IIEHHOCTHBIM OTHOIICHHEM K JIOCTHKCHHSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUUCKOM MaTEMaTHYE€CKOW IIKOJbI, K WCIOJb30BAHUIO ATUX
JOCTIDKCHHM B IPYTrUX HayKaX, TEXHOJOTHX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HAaHWEM JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja; CcHOPMHPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHUS, ITHUYECKOTO TOBEACHHS, CBI3aHHOTO C MPAKTHUYECKUM TPUMEHEHUEM
JOCTIDKCHHM HAyKH W JIeATEIbHOCTHIO YYEHOTO; OCO3HAHHWEM JIMYHOTO BKJIaJia B MOCTPOEHUE
YCTOMYHMBOTO OYAYIIETO.

JCcTeTHYeCKOe BOCIIUTAHME:

JCTETUYECKUM  OTHOLIEHWEM K  MHpPY, BKIIOYas JCTETHKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aja4, PEIICHUH, paCCyXICHUH; BOCHPHUUMYHBOCTHIO K
MaTeMaTHYECKUM acClEeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA.

dusuyeckoe BOCIIUTAHME:

chOpMUPOBAHHOCTHIO YMEHHSI TPUMEHATH MaTeMaTHYeCKUe 3HAaHUS B HMHTEpecax
310pOBOro M Oe3omacHoro oOpas3a U3HU, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3/J0POBbIO
(3mopoBoe muTaHue, cOAJTAHCHUPOBAHHBIA PEXKUM 3aHATUN M OTAbIXA, peryispHas (usnueckas
aKTUBHOCTb); (PU3MYECKOTO COBEpIICHCTBOBAHUS, MPU 3aHATUSX CIOPTUBHO-03A0POBUTEIHHON
JESATENbHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTU TPYAOIIOOMS; MHTEPECOM K Pa3IUYHBIM
chepam mpodeccnoHanbHOM esITeNbHOCTH, CBI3aHHBIM C MAaTEMaTUKON U €€ MPUIIOKEHUSIMHU,
YMEHHEM COBepIIaTh OCO3HAHHBIN BbIOODP Oyayiiei mpodeccuu u peaan3oBbIBaTh COOCTBEHHbBIC
KU3HEHHBIC IUIAHBI; TOTOBHOCTHIO M CIHOCOOHOCTHIO K MaTeMaThdeckoMy oOpa3oBaHUIO U
caMo00pa30BaHUI0 HA TMPOTSDKEHWU BCEM JKU3HU; TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
pEeLIeHUN TPAKTUYECKUX 3a]]a4 MaTeMaTHYECKON HAIPaBIEHHOCTH.

JK0JI0TrHYeCcKOe BOCIIUTAHHE:

c(OPMUPOBAHHOCTHIO JKOJIOTUYECKOW KYNbTYphl, TOHUMAHHEM BIHUSHUSA COILUAIBHO-
SKOHOMHUYECKHX IPOILIECCOB HA COCTOSIHUE NPHUPOJHOM M COLMAIBHOM Cpelbl, OCO3ZHAHHEM
rII00ambHOTO  XapakTepa  JKOJOTHUYECKUX MpoOieM; OpUeHTaluei Ha  MpUMEHEHHe
MaTeMaTHYeCKUX 3HAHUU Ul PElIeHUs 3ajad B 00JacTH OKPYXKAIOIIeH cpesbl, MIaHUPOBaHUS
MOCTYIKOB U OLIEHKH UX BO3MOXKHBIX MOCIIEICTBUMN ISl OKPYKAIOIIEH CpeJibl.

LleHHOCTH HAYYHOI'O MO3HAHUSA:



Cc(pOPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW U OOLIECTBEHHOW MPAKTHKH, TOHUMAHHEM MaTeMaTHUECKOW HayKH Kak chepbl
YeJI0BEYECKOM JIEATENIbHOCTH, 3TANlOB €€ pa3BUTUS M 3HAYUMOCTH Ui Pa3BUTHUS LMBUJIM3ALUY;
OBJIAJICHUEM SI3bIKOM MAaTEMaTUKU W MaTeMAaTU4YECKOM KyNbTYpOH KaK CpEACTBOM IO3HAHUS
MHpA; TOTOBHOCTBIO OCYLIECTBJIATH IIPOCKTHYHO U  HCCIEAOBATEIBCKYIO JI€ATEIBbHOCTh
UHIUBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

MertanpeaMeTHbIe Pe3yIbTaThl OCBOCHUS MTPOrPaMMBbl yIeOHOTO TIpenMeTa «MaTeMaTHKay
XapaKTepU3YIOTCS  OBJIQJICHUEM  YHHBEPCAIBHBIMH  HO3HAGAMENbHBIMU  OCliCEUIMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMYU, — YHUBEPCATbHLIMU — Pe2YIAmUEHbIMU
OeticmeusMu.

1) Vhusepcanvnvie noznasamensusle oeticmeus, obecnewusaiom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECco8 00yuarowmuxcs (0ceoeHue mMemooos NO3HAHUS OKPYIHCAIOWe20 MUpa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, yMeHut pabomams ¢ ungopmayueti).

ba3oBble joruyeckue aeiicTBus:

® BBISBIIATh M XapaKTePU30BaTh CYIICCTBCHHBIC MPU3HAKKM MAaTEMaTHYECKHX OOBEKTOB,
MOHATHH, OTHOMICHUH MEKIY MOHITHIMH, (HOPMYIHPOBATH OMPEICICHUS TOHSITHIA;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KJIACCH(HUKAIINN, OCHOBAHUS JIJI 0000IIeHNUs
Y CPaBHCHMSI, KpUTEPUH TIPOBOJIUMOTO aHAIIN3a;

® BOCIPUHUMATH, (HOPMYIUPOBATh U MPEOOPA3OBHIBATH CYKJIEHUS: YTBEPAUTEIbHbIE U
OoTpuLaTeNbHbIe, €AMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE;

® BBIABJIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUHS B aKTax,
JAHHBIX, HAONIONEHUSAX M YTBEPKACHUSX; Npe/iaraTh KPUTEPUU [UIS BBISABIICHHS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JleNaTh BBIBOJIBI C KCIIOJIH30BAHHEM 3aKOHOB JIOTUKH, ACTYKTHUBHBIX U WHIYKTUBHBIX
YMO3aK/II0UYEeHUH, yMO3aKIIIOUEHHH 0 aHAJIOTUH;

® [POBOJUTH CAMOCTOSITENILHO JOKa3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKACHUN (TIPSMBbIE
U OT TMPOTHBHOIO), BBICTpaBaTh AapPryMEHTAlUIO, MPHUBOJUTH HPUMEPHl U
KOHTPHpUMEPHI; 000CHOBBIBATH COOCTBEHHbIE CY)KICHUS U BBIBOJIBI;

e BbIOMpaTh croco® perieHus y4eOHOM 3adauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BpIoupaTh HanboJiee MOAXOASIMIUNA ¢ YIETOM CaMOCTOSITENIBHO BBIJICICHHBIX
KPUTEPHUEB).

Ba3oBble ucciieoBaTe/ibCKue 1eHCTBUSA:

® CIOJNB30BaTh  BOMPOCHI  KaK  MCCIENOBATENIbCKHM  MHCTPYMEHT  IO3HAHUS;
(dhopMynupoBaTh BOMPOCH], GUKCUPYIOUINE TPOTUBOPEUHE, MPOOIeMYy, yCTaHABINBATh
HUCKOMOE U JaHHOe, (OPMHUPOBATH THUIIOTE3y, APTyMEHTHUPOBATH CBOIO MO3HIIUIO,
MHEHUE;

® TMPOBOJUTH CAMOCTOSATENHHO CIUIAHUPOBAHHBIM DKCIIEPUMEHT, HCCIEJOBAaHHE TIO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHU4ecKoro oOBbeKTa, SBIEHHS, Mpollecca,
BBISIBIICHHIO 3aBUCUMOCTEH MEX Iy 00bEKTaMH, SBICHUSMU, TPOIIECCAMU;

® caMOCTOATENbHO (OopMynupoBaTh O0O0OOIIEHHMS ¥ BBIBOJABI IO  pe3ylbTaTaMm
MPOBENEHHOTO HAOIIOJCHMSI, UCCIICIOBAHUS, OLIEHUBATH JOCTOBEPHOCTH MOJy4YEHHBIX
PE3yIbTaTOB, BBIBOJOB U 0000IIEHN;



MPOTHO3UPOBATH BO3SMOXKHOC PA3BUTHC MIPOLCCCA, 4 TAKIKC BbIABUTATH MPCAIIOJIOKCHUA
0 €ro pa3sBUTHUHU B HOBLIX YCJIOBUAX.

Padora c undopmanueii:

BBISBJIATH JePUUINTH HHPOPMAIINH, JaHHBIX, HEOOXOIUMBIX JUIsI OTBETa Ha BOMPOC U
IUTSL pELICHUS 3a/1a4H;

BBIOMpaTh MH(POpPMAIMI0 W3 HWCTOYHUKOB pA3IMYHBIX THUIIOB, aHAJIU3UPOBATH,
CHCTEMATH3UPOBATh W HWHTEPIPETHUPOBATh MH(OPMAIMIO Pa3IHYHBIX BUAOB U (HOpM
MIPECTABIICHHUS,

CTPYKTYpUpPOBaTh HMH(POPMALMIO, TPEACTaBIATE €€ B  pa3uyHbIX (opmax,
WLTIOCTPUPOBATH IPahuIecKu;

OIICHUBATh HAAEKHOCTh HH(OPMAIMM IO CaMOCTOSTENBHO C(HOPMYIHPOBAHHBIM
KPUTEPHSIM.

2) VHuueepcanvuvie KOMMyHUKamueHole Oelicmeus, 00ecnedusaom c@hopmuposaHHocms
COYUANBLHBIX HABLIKOE 00YUAIOUWUXCSL.
Oo0menue:

BOCIIPUHUMATH ¥ (DOPMYJIHPOBATH CYXKJIEHHS B COOTBETCTBHU C YCIOBHSIMHU H LEISIMHU
OOIICHHUs; SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOYKY 3pPEHHS] B YCTHBIX H
MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS TI0 X0y PEIIeHUs 3a]adi, KOMMEHTHPOBATh
MTOJTY4EHHBIN pe3ynbTar;

B X0JIe 0OCYXJIEHHS 3a71aBaTh BOMIPOCHI MO CYIIECTBY 00CYXKTaeMOU TEMBI, TPOOIIEMBI,
pelaeMoill  3ajaud, BbBICKA3bIBaTh UJEHU, HAICJICHHbIE Ha T[OUCK PEeIleHUs;
COMOCTABJATh CBOU CYXKICHHS C CYXKJIEGHUSMU JPYTHX YYacTHMKOB JMajora,
0OHapY)KHUBaTh pa3InuUe U CXOJACTBO MO3UIINI; B KOPpPEKTHOH popme popmynupoBath
pa3HoTriacusi, CBOU BO3PaKEHUS;

MIPEJICTaBIATh Pe3yNIbTaThl PEHICHUs 3a7auu, IKCIEPUMEHTa, UCCIeA0BaHUS, TPOEKTA;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHHS] ¢ YYETOM 3ajad Mpe3eHTaluu U
0COOEHHOCTEHN ayAUTOPUH.

CoTpyaHunyecTBo:

MOHUMATh M KCIIOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW W WHAMBHIYAIILHOW paOOTHI
NpH pEUICHWH YYeOHBIX 3a/a4, NPUHUMATh IIeJIb COBMECTHOW JEATEIBHOCTH,
IUTAHUPOBATh OPraHHM3AIMI0 COBMECTHOM pPa0OTHI, paclpeAessTh BHIBI PadoT,
JIOTOBAPHBATHCSA, OOCYXKIATh MPOLECC M pe3yiabTar paboThl; 0000IIaTh MHEHHUS
HECKOJIbKUX JIFOJICH;

y4acTBOBAaTh B IPYNMNOBBIX (hopMax paboThl (0OCykaeHUs, 0OMEH MHEHUH, «MO3TOBBIE
IITYPMBI» M WHBIC); BBIMOJHATH CBOIO 4YacTh pabOThl M KOOPAWHUPOBATH CBOH
JICUCTBUS C IPYTUMU YICHAMU KOMaH/Ibl; OICHMBATh KAY€CTBO CBOETO BKJIa/1a B OOIIHIA
MPOIYKT 110 KPUTEPUIM, CPOPMYITUPOBAHHBIM YIACTHUKAMH B3aHMO/ICHCTBUSL.

3) Vuusepcanvhvie pezynamuegnsie oeticmaus, 06ecneuugaiom hopmMuposanue CMoiCi08biX

YCMAHOBOK U HCUSHEHHbLIX HABLIKOG JIUYHOCMU.
Camoopranm3anus:

COCTaBJIATH IUIAH, AJITOPUTM PELICHUS 33JjauH, BBIOUPATh CIIOCO0 PEIIeHus ¢ y4ETOM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BApUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpMAaIIUH.

CaMOKOHTPOJIb:



e BJAJCTh HABBIKAMHM IIO3HABATENBHOW pe(IEKCHH KaK OCO3HAaHHs COBEPIIAEMBIX
NEUCTBUM M MBICIUTENBHBIX IPOLECCOB, HX pPE3yJbTaTOB; BIAJETh CIOCOOAMMU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IpoOLEcca U pe3yibTaTa pPEUICHUS MaTeMaTH4eCKON
3a/1a4y;

® [IpeABHUJETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU PEIICHUU 33/a4l, BHOCUTh
KOPPEKTUBBI B JEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, TAHHBIX, HallIEHHBIX
OIMOO0K, BBISIBICHHBIX TPYJHOCTEH;

® OLEHUBaTh COOTBETCTBUE pe3ysibTaTa LEIM U YCIOBUSM, OOBSACHATH IPUUUHBI
JOCTUXKEHHUS] WIM HEJOCTHKEHUS pe3ylIbTaTOB JEATENbHOCTH, HAXOIUTh OLIMOKY,
JlaBaTh OLIEHKY PUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

OnepupoBaTh MOHATUAMH: TOUYKA, MPSIMasi, TUIOCKOCTb.

[TpuMeHSITh aKCHOMBI CTEPEOMETPHUH U CIICJACTBHS W3 HUX TPU PEIICHUHA TEOMETPUUICCKUX
3aad.

OnepupoBaTh TOHATHSAMH: TAPAUICIBHOCTE W TMEPHEHAUKYISIPHOCTH MPSAMBIX U
IIJIOCKOCTEM.

KrnaccuguimpoBars B3anMHOE PacIioJIoKEeHUE TPSIMBIX U TUIOCKOCTEH B TPOCTPAHCTRE.

OnepupoBaTh MOHATHSAMHU: JBYI'PAaHHBIH yroj, TpaHW ABYTPAHHOTO yria, pedpo
JIBYIPAaHHOTO YIJia; IMHEHHBIH yroJl ABYTPAHHOTO yIJIa; TpaJaycHas Mepa JABYTPAaHHOTO yTJa.

OnepupoBaTh MOHITUSIMHU: MHOTOTPAHHUK, BBIMYKIBIA W HEBBITYKIBIH MHOTOTPaHHUK,
AJIEMEHTHI MHOTOTPAHHUKA, TIPAaBUIILHBIA MHOTOT PAHHUK.

Pacrnio3HaBath OCHOBHBIC BHJIBI MHOTOTPAHHUKOB (MMpaMH[; MPH3Ma, MPSMOYTOJIbHBIN
napajuiesienume, Kyo).

KnaccupunupoBaTh MHOTOTPaHHUKH, BBIOMpass OCHOBaHMS JUIS  KJacCH(UKAUU
(BBIMTyKIIBIE ¥ HEBBINYKIbIE MHOTOTPAHHUKHW; TPABHJIbHBIE MHOTOTPAHHUKH; TpSMbIE U
HAKJIOHHBIE TIPU3MBI, TTAPAJUICIICTIUIICb! ).

OnepupoBaTh MOHATUSAMH: CEKYIasl INIOCKOCTh, CEUEHNE MHOTOTPAHHUKOB.

OOBSCHITD MIPHHITUIIBI TIOCTPOCHUSI CEUYCHHIA, CTIOJIb3YS METO/ CIIE/IOB.

Crpouth cedeHuss MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBIMIOJIHATH (BBIHOCHBIE) TIIOCKUE
YEePTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BHI CBEPXY, COOKY, CHH3Y.

Pemrate 3amaum Ha HaxOoXJICHHE TIEOMETPUYECKUX BEIMYMH 10 oOpa3laM WIu
QITOPUTMaM, TPHMEHsS HW3BECTHBIC AHAIIMTHYECKHE METOJbl TpPU PEIICHUU CTaHAAPTHBIX
MaTEeMaTUYECKUX 3aJad Ha BBIYMCICHHE PACCTOSHUN MEXKIY JBYMsI TOYKAMH, OT TOYKH JIO
MPSIMOM, OT TOYKH JI0 MJIOCKOCTH, MEXKIY CKPEIMBAIOIIUMUCS MPSIMBIMHU.

Pemarp 3amaun Ha HaxOXKICHHE TEOMETPUYECKHX BEIMYMH 10 oOpasluaM WId
QIrOpUTMaM, TMPUMEHSS HW3BECTHBIE AaHAJUTHUYECKWE METOJbl TMPH PEHIeHHH CTaHAAPTHBIX
MaTeMaTHYeCKUX 3a/1ad Ha BBIYHMCICHHE YIJIOB MEXAY CKPEUIUBAIOLIUMUCS MPSMBIMH, MEXKIY
MPSIMOM U TUIOCKOCTHIO, MEKTY TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI U MIJIOMIAAN TOBEPXHOCTEH MHOTOTPAHHHUKOB (MpU3Ma, MHUpaMua) ¢
npuUMeHeHHeM (OpMyI; BBIUMCISITH COOTHOIICHHS MEXAy IUIOMIAASMH TOBEPXHOCTEH,
00BEMamMu TOJJOOHBIX MHOTOT'PAHHUKOB.



OHepI/IpOBaTB MNOHATHUAMHU: CHUMMETpPUSA B MPOCTPAHCTBC, LCHTP, OCb MW INNIOCKOCTb
CUMMETPUH; IIEHTP, OCh U TUIOCKOCTh CUMMETPHH (DUTYPBHI.

W3BnekaTh, mpeoOpa3oBhIBaTh U MHTEPIPETUPOBATH MH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUIECKUX (PUTYpax, MPEACTABICHHYIO Ha YePTEeKaX U PUCYHKaX.

[IpumensaTs reomerpuueckue (axkTbl Ui pPELIEHUS CTEPEOMETPUYECKUX 3ajad,
MPE/IOJIaralIinX HECKOJIBKO IIaroB pEIICHUs, €CM YCIIOBUS MPUMEHCHHS 3aJaHbl B SIBHON
dopme.

[IpuMeHATH NpOCTEMIINE NPOrPaMMHBIE CPEACTBA U JIIEKTPOHHO-KOMMYHHMKALIHOHHBIE
CHCTEMBI [TPU PEIICHUN CTEPCOMETPHUCCKUX 3a7ay.

[IpuBoauTe mNpUMEpPBl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEHM B IPUPOJE H IKHU3HH,
pacro3HaBaTh MMPOSBJICHNUE 3aKOHOB T€OMETPHUHU B HCKYCCTBE.

HpI/IMCHfITb IMOJIYYCHHBIC 3HAHHA Ha IMPAKTHUKE: aHAJIMU3UPOBATH PCAJIbHBIC CUTyallUM U
IMPHUMCHSATH HN3YUYCHHBIC IIOHATUA B mponecce IIOHUCKa pemicHuA MaTeMaTNn4YCCKUu
chopMyIUPOBAHHON MPOOJIEMBbI, MOJIEIUPOBATh PEATbHBIE CUTYAIlMM Ha SI3bIKE T€OMETPHH,
HCCIIEIOBATh TOCTPOCHHBIE MOJEIN C HCIOJh30BAHUEM TEOMETPUUYCCKHX TOHSATHH U TEOPEM,
arrmapara aﬂre6p51; pemaTh NPAKTHYCCKHUE 3aaa4u, CBA3aHHBIC C HAXOXKIACHUEM I'COMETPUICCKUX
BCIIMYUH.

11 KJIACC

OnepupoBaTh IMOHATUAMU: HWIMHIpUYECKas IIOBEPXHOCTB, oOpa3yromue
WIMHAPUIECKOH MOBEPXHOCTH; IWIINHAP; KOHMYECKasi TOBEPXHOCTh, 00pa3yroIne KOHMYECKOU
MOBEPXHOCTHU, KOHYC; ChepruIecKasi MOBEPXHOCTb.

Pacno3naBate Tena Bpamenus (MWIMHIP, KOHYC, cdepa U map).

OOBACHATBH CITOCOOBI TTOJTYICHHUSI TEJT BPAIICHUS.

KnaccudummupoBaTs B3auMHOE pacmoyioxkeHue chepsl U MII0CKOCTH.

OnepupoBaTh MOHATHSAMU: IIAPOBON CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA CErMCHTA,
IIAPOBOH CJIOH, OCHOBAHHUE MIAPOBOTO CIIOSI, BRICOTA IIIAPOBOTO CJIOST; IIAPOBOM CEKTOP.

Bbrauciare 00bEMBI M TUIOIAAM MOBEPXHOCTEH TEN BpAIlEHUs, TCOMETPHUECKUX Tell C
npUMeHeHHeM (GOPMYIL.

OnepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, BIUCAHHBIA B Cepy W OIMHMCAHHBIH OKOJIO
cdepsr; chepa, BIUCAHHAS B MHOTOTPAHHUK HITH TEJIO BPAIICHUS.

BbIUMCIIATE COOTHOIICHHUST MEXKIY TUIOIIAASMU TIOBEPXHOCTEH M 00BbEMaMH IMOIOOHBIX
TeJL

N300pakaTe u3ydaembie (GUTYpbl OT PYKH H C TPUMEHEHHUEM IPOCTBHIX YEPTEKHBIX
WHCTPYMEHTOB.

BBINONHATE (BBIHOCHBIC) IJIOCKUE YEPTEKHU U3 PUCYHKOB TPOCTHIX 00BEMHBIX (DUTYP: BHUI
CBEpXY, COOKY, CHU3Y; CTPOUTh CCUCHHUS TEIl BPAIICHUSI.

W3Bnekatb, HHTEPIPETUPOBATh U MPeoOpa30BbIBaTh MHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX QUrypax, MPeJACTaBICHHYIO HA YePTEeKaxX U PUCYHKAX.

OnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BoInonHATE AeWCTBUS CIOXKEHHSI BEKTOPOB, BEIYMTAHUSI BEKTOPOB M YMHOXKEHHUSI BEKTOPA
Ha YHCTI0, OOBSICHAThH, KAKUMU CBOMCTBAMU OHM 00JIa/1at0T.

[IpuMeHsTh MpaBUiIoO MapauieIenunea.



OnepupoBaTh MOHATUSAMU: JIEKAPTOBBI KOOPAMHATHI B IIPOCTPAHCTBE, BEKTOP, MOAYIb
BEKTOpPa, PABCHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YroJl MEXIy BEKTOpaMH, CKaIIpHOE
MIPOU3BE/ICHNUE BEKTOPOB, KOJUIMHEAPHBIC  KOMIUIAHAPHBIC BEKTOPHI.

HaxomuTh cyMMy BEKTOPOB M IPOU3BECHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY BEKTOPaMH,
CKaJIIpHOC MPOU3BCACHUC, PACKIIAAbIBATE BEKTOP IO ABYM HCKOJUIMHCAPHBIM BEKTOPAM.

3amaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CHCTEME KOO/ IMHAT.

[IpumensaTs reomerpuueckue (axkTbl Ui pPELIEHUS CTEPEOMETPUYECKUX 3ajad,
MPEIOJIaralIinX HECKOJIBKO IIaroB pEIICHUs, €CM YCIIOBUS NMPUMCEHCHHS 3aJaHbl B SIBHOM
dopme.

Pemratn HpOCTeﬁHIHC reOMETPHUUICCKUC 3aa4u Ha NPUMCHCHHUC BECKTOPHO-KOOPAWHATHOT'O
MeTo/1a.

Pemratn 3aa4u Ha JO0Ka3aTeJIbCTBO MATEMATHYCCKUX OTHOIICHUN U HaXO0XJICHHUC
rCOMETPHUICCKUX BCIUYHUH I10 06pa3uaM WM aJilrOpuTMaM, NpUMCEHAA U3BCCTHBIC METOJbI ITPU
PEIICHHUU CTAHJAPTHBIX MAaTEMATHUYCCKUX 3a/1a4.

[IpuMeHATH NpoCTEMIINE NPOrPaMMHBIE CPEACTBA U JIIEKTPOHHO-KOMMYHUKAIIHOHHBIE
CHCTEMBI [TPU PEIICHUU CTEPEOMETPHUECKUX 3a7ay.

[IpuBoauTE mNpUMEpPHl MaTEMaTHYECKMX 3aKOHOMEPHOCTEHM B TMPUPOJE W IKHU3HH,
pacro3HaBaTh MMPOSBJICHNUE 3aKOHOB T€OMETPHUHU B HCKYCCTBE.

[IpuMeHATh MONy4YEeHHBIE 3HAHMS HA NPAKTUKE: aHAJU3UPOBATH PEAIBHBIE CUTyallud M
IIPHUMCHSATH HN3YUYCHHBIC IIOHATUA B mponecce IIOHUCKa pemicHuA MaTEMaTN4YCCKU
chopMyITUPOBAaHHON MPOOJIEMBI, MOJIETUPOBATh PEATHHBIC CUTYAIlMM Ha SI3bIKE TEOMETPHH,
UCCIIeI0BATh TMOCTPOCHHBIC MOJICTH C HCIOJIb30BAHUEM TI'€OMETPUYECKUX MOHSATHH M TEOPEM,
anmapara anareOpbl; pemarh MPaKTUIECKUE 3a/1auH, CBSI3aHHbBIC ¢ HAXOKICHUEM FeOMETPUICCKUX
BEJINYHH.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauvecTBo yacos
€]
Ne HaumeHoBaHue pa3/iesioB U TeM ACKTPOHHEIC (1H(ppOBEIC)
KoHTpo/IbHBIE 00pa3oBaTeNbHBIE PECYPChI
n/n | MmporpamMmmbl Bcero
padoThbI
bubmuoreka [JOK
1 10
Baenenue B crepeomerpuro https://m.edsoo.ru/1c209e37
[IpsiMbie ¥ TIITOCKOCTH B TPOCTPAHCTRBE. bubnuoreka [JOK
2 [TapasiensHOCTh MPAMBIX U 12 1 https://m.edsoo.ru/1c209e37
TIOCKOCTEN
3 IlepnieH UK YIAPHOCTD NPSAMBIX U 12 bubnuoreka [IOK
TJI0CKOCTEM https://m.edsoo.ru/1c209e37
bu6mmoreka [JOK
4 10 1
VYribl MeXy NPSMBIMU U TIOCKOCTSIMHU https://m.eds00.ru/1c209e37
bu6mmoreka [JOK
5 11 1
MHororpanHHKI https://m.edsoo.ru/1c209e37
6 OOBEMBI MHOTOT'PaHHUKOB 9 1 bubnuorexa [IOK



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

7 IloBTOpEHME: ceueHus, pacCTOSTHUA U 4 bubnuorexa [JOK
YLJIBI https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 68 4
[TPOI'PAMME
11 KIIACC
Koun4yecTBo yacos
OnexTpoHHbIE (U(POBBIE)
Ne HanmeHoBaHMe pa3je/ioB U TeM
KOHTPOJIbHBIE 00pa3oBaTeNbHBIE PECYPCHI
n/m | mporpamMmbl Bcero
padoTsl
bu6moreka [IOK
1 T 12
e1d Bpatieni https://m.edsoo.ru/1c209e37
.. bu6moreka [IOK
2 06 5 1
peMBLTET https://m.edsoo.ru/1c209e37
3 BekTopbl 1 KOOpAHATHI B 10 1 bubnuorexa [JOK
IPOCTPAHCTBE https://m.edsoo.ru/1c209e37
4 [ToBTOpEeHue, 0600IICHNE, 7 bu6mmoreka [IOK
CHCTEeMaTH3alus 3HAHMIA https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 34 5
[TPOTPAMME
IMOYPOYHOE IIVTIAHUPOBAHMUE
10 KJIACC
I'D‘:I Tema ypoka Kosmmuecrs Jlata usyenus

0 4YaCOB IIVIAH DOAKT

OCHOBHBIC TTOHATHS CTCPCOMCTPHU: TOUKA, IIpsAMad,
INIOCKOCTD, ITPOCTPAHCTBO. HpaBI/ma I/I306pa)KeHI/I$I Ha

L PUCYHKaX: U300paskeHUs IJI0CKOCTEN, MapasuieIbHbIX L
NPSIMBIX (OTPE3KOB), CEPEUHBI OTpe3Ka

5 ITonsaTHA: EepeceKaroIuecs MIOCKOCTH, IEPECEKAIOINECS 1
npsiMast U TIOCKOCTb

3 ITonsaTHS: IEpeceKaroIuecs MIOCKOCTH, IEPECEKAIOINECS 1
psiMasi ¥ IIIOCKOCTD .

4 3HAaKOMCTBO C MHOTOTpaHHUKaMH, H300pakeHne 1

MHOTOTpaHHUKOB Ha pUCYHKAX, HA MMPOCKIITMOHHBIX



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

yeprexax

HauanbHble cBeieHNs 0 KyOe U mUpaMue, UX pa3BEPTKU U

> Mozenu. CeyeHnss MHOTOTpaHHUKOB 1

5 HauanbHble cBeieHns 0 KyOe U mUpaMue, UX pa3BEPTKU U 1
Mozenu. CedeHrss MHOTOTpaHHUKOB
[TonsiTHE 00 AKCHOMATUYECKOM MOCTPOCHUN

7 CTEPEOMETPUHU: AKCHOMBI CTEPEOMETPHH U CIICICTBUS U3 1
HHUX
[TonsTHE 00 AKCHOMATUYECKOM MTOCTPOCHUN

8 CTEPEOMETPUHU: aKCHOMBI CTEPEOMETPHH U CIICJACTBHS U3 1
HHUX
[TonsiTHE 00 AKCHOMATUYECKOM MOCTPOCHUN

9 CTEPEOMETPUHN: aKCHOMBI CTEPEOMETPHH U CIICICTBHS U3 1
HHUX
[TonsTHE 00 AKCHOMATHYECKOM MOCTPOCHUN

10 CTEPEOMETPUHN: aKCHOMBI CTEPEOMETPHH U CIICICTBHS U3 1
HHUX
B3aumHOe pacrosioxeHue MPsAMBIX B IPOCTPAHCTBE:

11 TepEeCEKAOIINECs, MapaIeIbHBIC U CKPEITUBAIOIINECS 1
MpsIMBIS
[TapannenbHOCTh NPSIMBIX U TUIOCKOCTEN B MPOCTPAHCTBE:

12 napajuieIbHbIE IPSIMBIE B POCTPAHCTBE; MapAJIIICIBHOCTD 1
TPEX MPSIMBIX

13 [TapannenbHOCTh NPSIMBIX U TIJIOCKOCTEN B TPOCTPAHCTBE: 1
[TapanensHOCTH IPSAMOU M TNIOCKOCTH

14 VYTIBl ¢ COHaNPaBJICHHBIMA CTOPOHAMH 1

15 YroJ1 MeX Iy IPSAMBIMHU B IPOCTPAHCTBE 1

16 YTroJ1 MeX Iy IPAMBIMHU B IPOCTPAHCTBE 1

17 [TapaniensHOCTB IIIOCKOCTEH: MapaiesIbHbIC TIJIOCKOCTH 1

18 CBoiicTBa napajieibHbIX IIOCKOCTEH 1

19 [Ipocreiire npocTpaHCTBEHHbBIE PUTYPHI HA TIIIOCKOCTH: 1
TeTpasap, KyO, mapasuienenurne

20 [TocTpoenue ceueHuit

21 ITocTpoenue ceuenuii
KonTpoabsHas pabora no reme «IIpsmMble 1 mj10ckocTH

22 B npocrpanctie. [lapa/ie/ibHOCT NPAMBIX U 1
IJIOCKOCTE)

23 [lepneHIUKYIAPHOCTH MPSAMOI U MIOCKOCTH: 1
MePIEeHIUKYIISPHBIC MIPSIMbIE B IPOCTPAHCTBE

24 [IpsiMble mapaiienbHble U MEPIEHANKYISIPHBIE K 1




IIIIOCKOCTH

[Ipsimble napaniesbHble U NEPHEHIUKYIISIPHBIE K

25 1
IUIOCKOCTH

26 [Ipu3Hak nepneHuKyIIpHOCTH MPSIMON U TUIOCKOCTH 1

27 [Ipu3Hak nepneHauKyIIpHOCTH IPSIMOM U INIOCKOCTH 1

28 Teopema o npsiMOii IEPIIEHANKYIISAPHOH MIIOCKOCTH 1

29 Teopema o npsiMOii IEPIIEHANKYIISAPHOH MIIOCKOCTH 1

30 Teopema o psIMOi TIEPIICHINKYIISPHON TUIOCKOCTH 1

31 [eprieHMKYISAp ¥ HAKIIOHHBIE: PACCTOSTHUE OT TOYKH JI0 1
TUTIOCKOCTH, PACCTOSTHHE OT PSAMOM JI0 TNIOCKOCTH

39 [eprieHMKYISAp ¥ HAKIIOHHBIE: PACCTOSTHUE OT TOYKH JI0 1
TUTIOCKOCTH, PACCTOSIHHE OT MPSAMOM JI0 TNIOCKOCTH

33 [eprieHMKyISAp ¥ HAKIIOHHBIE: PACCTOSTHUE OT TOYKH JI0 1
TUTIOCKOCTH, PACCTOSTHHE OT PSMOM JI0 TNIOCKOCTH

34 [NeprieHAMKyISIp ¥ HAKIIOHHBIE: PACCTOSTHUE OT TOYKH JI0 1
TUTIOCKOCTH, PACCTOSTHHE OT PSMOM JI0 TNIOCKOCTH

35 VYTIBI B IPOCTPAHCTBE: YTOJI MEXTY IPSIMOM U TIIOCKOCTHIO

36 JIByrpaHHBIN yroJi, TUHEHHBIN YTOJl IBYTPaHHOTO yIia

37 JIByrpaHHBIN yroJi, TUHEHHBIN YTOJl ABYTPaAaHHOTO yIiia

38 [TepieHAMKYASAPHOCTD MIIOCKOCTEN: MMPU3HAK 1
MEPIIECHANKYIIIPHOCTH BYX IJIOCKOCTEH

39 [TepieHAMKYASAPHOCTD MIIOCKOCTEN: MPU3HAK 1
MEPIIEHANKYIIPHOCTH IBYX IJIOCKOCTEH

40 [eprieHAUKYIAPHOCTH IOCKOCTEH: IPU3HAK 1
NEPICHINKYISIPHOCTH IBYX IJIOCKOCTEH

41 Teopema o TpEX mepHeHANKYIApaX

42 Teopema o TpEX mepHeHANKYIApaX

43 Teopema o Tpéx mepneHAUKYIIpax
KonTpoabHasi padoTa mo reMmam

44 «IleprneHAUKYJISIPHOCTD MPSMBIX U IJIOCKOCTE» 1 1
«YTJbI MEKITY NPSIMBIMH M TJI0CKOCTSIMI
[ToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIC AJIEMEHTHI

45 MHOTOTPaHHUKA, BBITYKJIBIE U HEBBITYKIIbIE 1
MHOTOTPaHHUKH; Pa3BEPTKA MHOTOTPaHHUKA
[Ipu3Mma: N-yronbHas npu3Ma; TpaHu U OCHOBAHHUSI TPU3MBI;

46 npsiMasi ¥ HaKJIOHHAs MPU3MBbI; OOKOBas M TOJTHAS 1
MMOBEPXHOCThH MPU3MBI

47 [Mapannenenunen, NpsIMOYTOIBHBIN NapasieJeHIe ] U ero 1
CBOICTBa

48 [Mupamupa: N-yronpHas mupaMuaa, TpaHu U OCHOBAaHUE 1




nupaMubl; O0OKOBAs U TIOJIHASI HOBEPXHOCTh MUPAMU/IBL;
IIpaBUJIbHAS U YCEUEHHAs TUPAMUAA

HpaBI/IHBHBIe MHOI'OT'paHHUKH: IOHATUC ITPABUIIBHOT'O
MHOT'OIr'paHHUKA,; IIpaBHUJIbHAA IpHU3Ma U IIpaBUJIbHAA

49 MApaMuJIa; IPaBUIIbHAS TPEYTOJIbHAS TUPAMHJIA U 1
IIpaBUJIbHBIN TETpa’Ip; KyO

50 [IpencraBnenne o MpaBUIBLHBIX MHOTOTPAHHUKAX: OKTAdIp, 1
JOJeKadIp U HKOCAIP.

CummeTpus B MPOCTPAHCTBE: CHMMETPHSI OTHOCUTEIHHO

51 TOYKH, MTPSAMOM, TUIOCKOCTH. DIIEMEHTHI CHMMETPHH B 1
MUpaMUax, Mapaiesenune1ax, MpaBUIbHBIX
MHOTOIpaHHHKaX

59 Brruucnenue 31eMeHTOB MHOTOTPAHHUKOB: pEOpa, 1
JIMarOHAJH, YTIIbI
[Tnomaas 60KOBOM MOBEPXHOCTH U MOJHOM MOBEPXHOCTH

53 MPSIMOM TIPU3MBI, TUIOIIAIb OCHOBAHUM, TEOpEMa O 1
OOKOBOM TIOBEPXHOCTH MPSMOU ITPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH U MIOBEPXHOCTH

54 MPaBUWJILHON TUPaMUIBI, TEOpEMa O TUToIaan OOKOBOM 1
MOBEPXHOCTH YCCUEHHOU MTUPAMHUIBI

55 KonTpoabHas padora no reme « MHOrorpaHHHKN» 1

56 [Tonsitre 06 06bEME 1

57 O06BEM TUpaMuUIBI 1

58 O06BEM TMpamMu bl 1

59 OO6BEM mUpaMu bl 1
IIpome:kyTOUHAS aTTeCTALMS.

60 HTorosasi KOHTpPOJIbHAs padoTa M0 MaTeMaTHKe MO 1 23.04.24
Tekctam MOOO

61 O0BEM MTPU3MBI

62 O0BEM MTPU3MBI

63 O0BEM MTPU3MBI

64 KonrtpoJabHas padora no reme «O0bémbI 1
MHOTOTPAHHUKOB)

65 IToBTOpeHue, 0000IIeHNE cUCTEMaTH3aUs 3HAHUH. 1
[TocTpoenue ceyeHuii B MHOTOT paHHHUKE
[ToBTOpEHue, 06001IeHNEe CUCTeMAaTH3alIUs 3HAHUH.

66 Brrunciienue paccTosTHHN: MEXY IBYMsI TOYKaMH, OT 1
TOYKH JI0 MIPSMOM, OT TOYKH JI0 MIOCKOCTH, MEKITY
CKPEIIMBAOIIUMUCS MPSIMBIMH

67 [ToBTOpenue, 0000IIEHNE cUCTEMAaTH3AUs 3HAHUH. 1

Brruncienue YIJIOB: MCKAY CKPCIIUBAOIIUMUCH




HPSIMBIMU, MEXIY IIPSIMOM U INIOCKOCTBIO, IBYTPAHHBIX
YIJI0B, YIJ10B MEXKIY IUIOCKOCTSAMU

[ToBTOpEHUE, 0600IICHNE CUCTEeMATH3AIIHS

08 3HaHUN.MHOrOrpaHHUKHU. 1
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
11 kaace
Ne Tema ypoka Koaunuecrn Jlata usyuenus
n/n 0 4aCOB IIVIAH DOAKT

1 Cdepa u map: neHTp, paanyc, MaMeTp; MIoIaab 1
TMOBEPXHOCTU CPepbl

9 B3aumHoe pacmonoxenue chepsl U IUIOCKOCTH; 1
KacatellbHasl TNIOCKOCTh K cdepe; momanb chepsbl

3 N3obpaxenue chepsl, mapa Ha miaockoctu. CeueHus mapa 1
HunuHaapudeckas TOBEPXHOCTh, 0Opasyromre

4 IHAJIMHIPUYECKOMN MOBEPXHOCTH, OCh HUIMHAPUYECKON 1
MTOBEPXHOCTH
Hunmuuap: ocHOBaHMS ¥ OOKOBasi IOBEPXHOCTb,

5 00pa3zyromas 1 0Ch; MJIOMAb OOKOBOM M MOJTHOM 1
MMOBEPXHOCTHU
N3obpaxenne muinHapa Ha TI0CKOCTH. Pa3BépTka

6 nunuHapa. CedeHus MuHHIpa (TUI0CKOCTHIO, 1
napajuieIbHON WM MEPIICHINKYIISIPHONW OCH ITWIHH]IPA)

7 Konndeckas moBepXHOCTh, 00pa3yroIue KOHUIECKON 1
MMOBEPXHOCTH, OCh M BEPIIMHA KOHMYECKOU MMOBEPXHOCTH

3 Konyc: ocHOoBaHUWe U BepIiInHA, 00pa3yromas 1 OCh; 1
TIJIOIATb OOKOBOM M MOJTHOM IMMOBEPXHOCTH

9 VYceuéHHBIN KOHYC: 00pa3yrolue U BbICOTa; OCHOBAHUS U 1
OOKOBAas MOBEPXHOCTh
N300paxkenue koHyca Ha MI0cKocTU. Pa3BépTka KoHyca.

10 Ceuenust koHyca (IJIOCKOCTBIO, MAapalIeIbHOM 1
OCHOBAaHUIO, ¥ TUNIOCKOCTBIO, IPOXOIAIICH Yepe3 BepIINHY)

11 KoMOunarus ten BpaieHus: 1 MHOTOTPaHHUKOB 1

12 MHororpaHHHK, ONTUCaHHBINA OKOJIO chepsl; chepa, 1
BIMCAaHHAsl B MHOTOTPAHHUK WIIU B TEJIO BPAIICHHS

13 [TousTue 06 006éMe. OCHOBHBIE CBOIICTBA 00BEMOB TEI 1

14 O0BEM MIMHIpa, KOHyca 1

15 O06bEM mapa u miaomaas chepsb 1

16 ITono6usbIe Tena B npocTpancTBe. COOTHOIICHUS MEXKIY 1




TUIONIAISIMH MTOBEPXHOCTEH, 00hEMAMHU MTOT0OHBIX TEI

17 KonTpoabHnas padora no remam ""Tesa Bpamenus' n
"O0bembl TeT"

18 BexTop Ha MI0CKOCTH U B IPOCTPAHCTBE

19 CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB

20 YMHOXeHHEe BEKTOpa Ha YUCIIO

21 Paznoxxenue Bekropa 1o TpéM HEKOMILIAHAPHBIM
BekTopam. [IpaBuio napamienenunena

29 Pemenue 3a1ay, cBSI3aHHBIX C IPUMEHEHUEM MTPABUI
JNENUCTBUN C BEKTOPAMHU
[IpsimoyronbpHas cucreMa KOOPAMHAT B IPOCTPAHCTBE.

23 Koopaunats! Bekropa. [Ipocreiimue 3agaun B
KOOpJUHaTax

24 VYrou Mexay BekTopamu. CKaasipHOE MPOU3BEICHHE
BEKTOPOB

25 Boruncnenue yrioB Mex1y NPSIMBIMH U TUIOCKOCTSIMU

26 KoopanHaTHO-BEKTOPHBIN METOJI ITPH PEILIEHUN
reOMETPUUYECKUX 3a/1a4

97 KonTpoabHasi padora nmo teme "BexkTopnl u
KOOpPAMHATHI B NpocTPpaHcTBe"

28 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AIIHS 3HAHUH.
OcHoBHbIE (HDUTYPBI, (PAKTHI, TEOPEMBI Kypca TUTAaHUMETPHH

29 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AIIHS 3HAHUH.
OcHoBHbIe (UTyphl, PaKThl, TEOPEMBI Kypca IUIAHUMETPUHI

30 [ToBTOpeHue, 06001IeHNE U cUCTeMaTU3allus 3HaHU .
3amauy MIaHUMETPUU U METOJIbI UX PEICHUS

31 [ToBTOpeHue, 06001IeHNE U cUCTeMaTU3allus 3HaHU .
3aauy MIaHUMETPUU U METOJIbI UX PELICHUS

39 [ToBTOpenue, 06001IeHNE U cUCTeMaTU3allus 3HaHU .
OcHoBHbIe (HUTYpBI, PaKThI, TEOPEMBI Kypca CTEpEOMETPUN
[ToBTOpEHue, 06001IeHNE U cUCTeMaTU3alus

33 3HaHui. OCHOBHBIE (DUTYPBI, (PaKThl, TEOPEMBI Kypca
CTepEeOMETPUU

34 IToBTOpeHue, 0000IIeHNE U CUCTEMAaTU3AIMsI 3HAaHU.
OcHoBHBIE (UTypHl, HaKThl, TEOPEMBI Kypca CTEPEOMETPHH

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

OneHo4yHbIC MaTepHAIbI
I'eomerpus 10 knace

https://uchitel.pro/reomerpusi-10-kiaacc-koHTpoabHas-Ne-1/




KOHTpOJILHaH paﬁoTa Imo TeMe «HpﬂMLIe H IIJIOCKOCTHU B IPOCTPAHCTBE. HapaJ’lJ’IeJIBHOCTL

NMPpAMBbIX U IJIOCKOCTEi

K—2

1.

Bapuanr 1

INapannenorpammbel ABCD u ADFE nexar B PpPasHBIX
IUIOCKOCTAX M HMeloT obimyio cropony AD. Ilpamasa m,
napannensHaa BC, nepecekaer niaockocty ABE u DCF
COOTBETCTBEHHO B TOYKax u P. Jlokaxute, 4YTO
HPFE — napannenorpaMm.

K—2

Bapunanr 2

BHe IJIOCKOCTH L PacoJioxeH TpeyrojbsHuk ABC, y koto-
poro meauansl AA, u BB, napajjesibHbl ILUIOCKOCTH .
Yepes BepuinHbl B u C TpeyrojbHUKa NpoBeJeHbI Napaj-
JieslbHble NPSAMble, KOTOPhIEe NePeceKaloT IJIOCKOCTb O CO-
orBercTBeHHO B Toukax E m F. Jlokakure, uro ECBF —

2. Tlnockoctn a m P napamnensHwl, a || a, (puc. 74). Ilpsa- napaJijieJiorpaMm.
Mas a nepeceKaeT IJIOCKOCTH O M [} COOTBETCTBEHHO B TOY- 2. Ilnockoctu o ¥ B napasnensusl (puc. 76). Ilpsamasn a nepe-
kax A u B, a npsamMas @, nepeceKkaer ILIOCKOCTb O. B TOY- CeKaeT IUIOCKOCTH O M [} cooTBeTCTBEHHO B TOYKax A u B,
ke A,. IlocTpoiiTe TOUKy nepeceueHHs @, ¢ MIOCKOCTHIO P. a npaMas b — B Toukax C u D. Haiiaure B3auMHOe pacno-
Ioacuure. noxkenne npaAMbix @ u b. Ilosicaure.
\‘LL_ B
“,\
-] 41. L |
a r;)
Puc. 74
Puc. 76
3. B Tterpasppe DABC 4DBA=/DBC=90°, DB=6,
AB=BC=8, AC=12. IlocTpoiiTe ceuyeHHMe TeTpasapa 3. Bce rpanm napaanesennnesa ABCDA,B,C,D, — kBaapa-
IUIOCKOCTBIO, MpoxoasAieil yepea cepeanny DB u napan- THI CO CTOPOHOI a. Yepes cepeauny pebpa AD napannensb-
neapHOM maockoctn ADC. Haiigute miomans ceueHus. Ho maockoctn DA,B, nposeaena miaockoctb. Haitanre ne-
4*, TlocTpoiiTe ceueHHe napaJliejenuneja ILUIOCKOCTbIO, MpPO- PHMMeTD CeueHMs.
xopsmeit uepes trouku E m F napannenbno mpamoit a 4*, IlocTpoiiTe ceueHHe TeTpasfpa MJIOCKOCTbIO, IPOXOAAILe
(puc. 75). yepe3 Toukn C u K napannenbHo npsamoit a (puc. 77).
B, Cy M
Puc. 75
Puc. 77
KonTpoabHasi padora nmo remam «llepneHauKyIsIpHOCTb NPSIMBIX U IJIOCKOCTEN» H « Y IJIbI
MEXTY NPAMBIMUA U IIVIOCKOCTAMMW
K-3 Bapmuanr 1 K-3 Bapmuanr 2
1. B rpeyroasunke ABC AC =CB =10 cm, LA = 30°, BK — 1. Yepes cropony AC Tpeyronbunka ABC nposexeHa mioc-
NepHeHAHUKYJAP K IUIOCKOCTH TpPeyrojbHHKa, paBHBIA KOCTb (O, yAaJeHHas OT BeplIMHbLI B Ha paccTosHHe, paB-
576 cm. Haiigure paccrosiuue or Touku K go AC. Hoe 4cM, AC=BC=8cM, ZABC = 22°30’. Haiigure
2. Touka M paBHOyjajlleHA OT BCeX BepPIUMH paBHOGeApeHHO- yroa Mexay nuockocramu ABC u a.
ro mnpsMoyrosibHoro rpeyronsHuka ACB (£C = 90°), 2. ABCD — kBaapart cO CTOpOHO#, paBHoi 4 cM. Tpeyroas-
AC = BC = 4 cm. Paccrosinue or ToukM M [0 ILIOCKOCTH HUK AMB umeer obuyio cropony AB c ksaapaTtom,
TpeyrosibHMKa paBHO 2V3 cm. AM = BM = 276 cm. I110cKOCTH TpeyroJbHMKA M KBaApa-
1) okaxmure, uto maockocte AMB nepneHAuKyJsipHa Ta B3AMMHO IepHeHANKYJAPHBL.
niockoctu ABC. 1) HMokaxure, uro BC 1 AM.
2) Ka:(;;&c ?yro.n mirockocte BMC cocTaBasieT ¢ IJIOCKO- 2) Haiigure yroa mexay MC M IJIOCKOCTBIO KBaApaTa.
CTBIO *
2) Halmre e waskay MO nacoxcsncs. ABC: 3*. Haijigure paccTosiHMe OT TOYKH A a0 miockoctd DMC.
3*. Haiigute paccrosinme oT TOYKH E — cepeiMHBI CTOPOHBI

AC po nmnockoctn BMC.




KOHTpOJ’IbHaH paﬁoTa Imo TeMe «MHOI‘OI"paHHHKI/I»

Bapuanm I

1) OcHoBaHHE NPAMOH NPH3IMB! — HPIMOYTO/IBHE TPEYTOABHHK ¢ KaTeTamH 6 u 8 oM. Haii-
dume nnomans 60KOBOH NOBEPXHOCTH NMPHU3ME], €CAH e¢ HaubGoskmas Ookomas rpaHb —

KBaJIpar.

2) Boxosoe pelpo npaBHILHON YETHPEXYTOABROH NHPAMHABI PABHO 4 ¢M H 00pasyer ¢ m1oc-

KOCTRIO GCHOBAHHA MUpaMHARI yron 45°,
a) Haitidume BrICOTY NUPaMUIHL.

6) Haiidume nnomans, 60koBol MOBEPXHOCTH NHPAMHKIb .

3) Pebpo npaswmHoro terpazapa DABC pasHo a. Hocmpotime cenchHue TeTpa3ppa, Mpoxo-
pAmee 4Yepea cepenuuy peGpa D4 mapannensso mpockoctv DBC, W waiidume nnomans

3TOr0 CCUCHHA.

Bapuanm 11

1) OcuosanHe NpAMOH MPHIMK — MPAMOYTONEHAIE TPEYTONLHHK ¢ rHnoTeHy20i 13 cM 1 xareroM 12
oM. Haitoume mnomane G0KOBOH MOBEPXHOCTH NPH3MBL, €CJTH €€ HAHMMEHBILAA GoKoBas rpaHe —

KBaJIpar.

2) BricoTa NMpasHIbHOH YCTHIPEXYTOABHON MHpAMHAL paBHA Jg cM, a GokoBoe pebpo Hakno-

HEHO K IIOCKOCTH OCHOBAHKA MoR yrioM 60°.
a) Haiidume Gokosoe pebpo mupamMuanL.

6) Hatidume mnowank 60k0BOH MOBEPXHOCTH NUPAMHIBL.
3) Pebpo nparunexoro tetpapa DABC pasHo a. ITocmpoiime ceqenne TeTpasnpa, NPOXoas-
uree uepes cepemmnnl pebep DA u AB napannemno peGpy BC, U waidune nnomans 31oro

CEYCHHA.
OTBeTHI 2B.
1B. 1.S =150 cm?.
1.: S=240 cm2. 2.2) 2V2 em; 6) S = 4V7 em?.

2.a)2\2 em; 6) S=16V3 cm2.
3. S = (a2V3)/16.

3.8 = (a\V3)/16.

KontpoabHnas padora no reme «O0bEMbI MHOTOrpAHHUKOB)

I BapuanTt

1.B npsiMom mapasenenumnene CTopoHsl
OCHOBaHHs, paBHbIE 4 U 6 cM, 00Pa3yIOT Yroiu
60° .Bosibluas guaroHab napaienenunea
00pasyer ¢ IWIOCKOCThI0 0OCHOBaHHUs yron 45°,
Haiigure 06beM napamienenumnesna.
2.0OcHoBanueM nupamuasl DABC saBnsgercs
TPEYroJbHUK, B KOTOpoM AB = 20cMm, AC =
29cMm, BC =21 cm. I'panun DAB u DAC
MIEPIEHIUKYIISPHBI K INIOCKOCTH OCHOBAHUS, a
rpaas DBC cocTasster ¢ Heif yron B 60° -
Haiiti 00peM mupamMubl.

3.Bbruucnure 06beM npaBUIbHON
YETHIPEXYT0JIbHON YCEUEHHON MUPaMUbI CO

II Bapuant

1.OcHOBaHuEM NPSAMOTro NapajuieenuIesa CIyKUT
poM6 co cTopoHoit 6 cM u yriaom 120° Menbiuas
JIMaroHajb napajuienenumnesna oopasyer ¢
TJI0CKOCTBIO OcHOBaHus yroi 45° Haiinure 06bem
napaJuleIenunesa.

2. OcHOBaHMEM NMUPAMUBI CIIYKUT IPSIMOYTOJIBHUK,
JUIMHA CTOPOHBI KOTOporo pasHa 10 cM, a [uiMHa ero
nuaroHanu 26 cMm.Haiiaure o0beM nupamusl, €Ciau
Kaxxaoe ee O0KOBOe pedpo HaKIIOHEHO K OCHOBAHUIO
nupaMu sl o yriaom 45°,

3.B npaBuiabHON YETHIPEXYTOJIbHON YCEUEHHOU
NIMPAaMMJIE CTOPOHBI OCHOBaHUM paBHBI 6 CM 1

4 cM, a IIOIIA/Ib CEYEHUs] MUPAMMJIBI IJIOCKOCTBIO,




CTOpOHAMHU OCHOBaHUs 7 1 9 cM, a O0KOBOE MPOXOIAIICH Yepe3 1Ba OOKOBEIX pedpa, He
peOpo HAKJIOHEHO K MJIOCKOCTH OCHOBAHHUS O] IIPUHAJUIEKAIINX OJTHOM I'paHu, paBHa 15 cm.
yriom 30°. Haiinnte 060beM yceueHHON MUpaMUJIBbIL.

Y4eOHO-MeTOoANYeCKOe 00ecTieyeHre NPOrpaMMbl

1. F'eometpus, 10—11: Yuebnuk s obmeoodpasosar. yupexaenuit/ JI.C. AtanacsH, B.O.
byry3os, C.b. Kanomues u np. — M.: IIpocseenue, 2019.

2. b.I'. 3uB. lunaktuueckue marepuaisl no reomerpuu ans 10 knacca. — M. «IIpocserienuey,
2012.

3.E.ILHenun. 'eomerpus 7-11 knaccel. Komruiekcnas moaroroBka k EI'D u A, /Mnekca
,MockBa,2011.

I/IH(l)OpMaIIHOHHO-MeTOJIH‘leCKaﬂ u I/IHTepHeT-nomlemea:

1. MunucrepcTBo obpazoBanus PO. — Pexxum nocryma : http://www.informika.ru;
http://www.ed.gov.ru; http://www.edu.ru

2. TectupoBanwue online: https://mathb-ege.sdamgia.ru/

3. HoBble TexHOJIOTHH B 00pa3oBaHuu. - Pexxum gocryma: http://edu.secna.ru/main
4 ITpunoxenue «MareMaTukay, CauT WWW.Prosv.ru (pyopuxa «MaremaTtukay).
5.http://pedsovet.org/

6.http://ege.edu.ru/PortalWeb/index.jsp

7.http://festival.1september.ru/

8.http://reshuege.ru/

9.http://www.fipi.ru/



http://www.prosv.ru/
http://festival.1september.ru/
http://reshuege.ru/

«Paccmotpeno» CormacoBaHo YTBepxIeHO

Ha IIKOJIBHOM 3amectutens aupekropa no YBP Hupextop MOBY.
METOAUYIECKOM M(?Y «Cynpbomaposckas COILy «Cynsbonaposckas» COIL
o0beUHEHHE YUuTeNei L / //Muxaitnosa I".H. 1' 7 . l/-A3nabaesa CH
PyxoBogurens IIIMO «30»a %&ﬂ 2024r. Tpukaz Ne .

% J;_,«/ ®UO or« 30 » dBrycra 2024r.
IIpotOkon Ne_
oT «29» aBrycra 2024 ¢

PABOYAS ITPOTPAMMA

y4eOHOro npeamera
y4eOHOro npeamera «BeposiTHOCTh M CTATHCTHKA.
Ba3zoBblii ypoBeHb»

cpeaHero ooiero oopasoBaHusl,
10-11 kJacce

Ha 2024-2025 yuebHbIii roa

Paspabotana:
Pomanosa U.IL
Y4HTENb MAaTEMaTHKH
BBICIIIEH KaTETOPHUH.

C.CynnsbomapoBka
2024



HNOACHUTEJBHASA 3AITUCKA

Paboyas nporpamma yueOHOTO Kypca «BeposaTHOCTh U cTaTUCTHKa» 0a30BOTO YPOBHS IS
obyuatormuxcs 10 —11 xmaccoB paspaboraHa Ha ocHoBe DenepalibHOTO TOCYAAPCTBEHHOTO
00pa30BaTeNILHOTO CTaHAApTa CpenHEero oOmero ooOpa3oBaHMs, C YYETOM COBPEMEHHBIX
MHUPOBBIX TpeOOBaHUMN, NPEAbSBISIEMbIX K MaTeéMaTH4ecKoMy oOOpa3oBaHHIO, M TpaauLui
poccuiickoro o6pasoBaHus. Peanmuzamusi mporpaMMbl 00€CIEUYHMBAET OBJIAJICHUE KIFOUEBBIMU
KOMIIETEHIUSIMU, COCTaBJISIOLIMMU OCHOBY JJIsi CAaMOPa3BUTHS U HENPEPHIBHOTO 00pa3oBaHus,
LEJIOCTHOCTh OOIIEKYJIbTYPHOI'O, JIMYHOCTHOTO M IO3HABATEJIBHOTO PAa3BUTUSI JIMYHOCTU
00yJaromuxcs.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

VYu4eOHbli Kypc «BeposiTHOCTh 1 cTaTUCTHKa» 0a30BOr0 YPOBHSI SIBISETCS MPOJOKEHUEM
U pa3BUTHEM OJIHOMMEHHOTO Y4eOHOro Kypca 0a30BOro YpoBHs OCHOBHOM mikoJibl. Kypc
npenHa3HayeH uid GOPMUPOBAHUS y OOYYarOIIMXCsl CTATUCTHUUECKON KYJNbTYpbl U NOHHMaHUS
pOJIN TEOPHHM BEPOSITHOCTEN Kak MaTeMaTHYeCKOTO MHCTPYMEHTa JUIsl M3Y4YEHHs CIydalHBIX
coObITHH, BenMUMH U mporeccoB. [Ipu wu3ydeHnn Kypca oOoOramaroTcs MpeICTaBICHUS
yyaluxcs 0 MeTo/iaX UCCIIeJOBaHHUs H3MEHUYMBOTO MHpPA, pa3BUBAETCS NTOHUMaHUE 3HAUUMOCTH
1 OOIIHOCTH MaTeMaTH4YECKHX METOJOB IMO3HAHHUS KaK HEOThEMJIEMOM YacTH COBPEMEHHOTO
€CTECTBEHHO-HAyYHOT'0 MUPOBO33PEHUSI.

CogepxaHue Kypca HalpaBlIEHO Ha 3aKpEIUIEHHWE 3HAHWN, MOJYyYEHHBIX NMPHU H3yYEHHH
Kypca OCHOBHOM IIKOJIBI W Ha pa3BUTHUE MPEICTABICHUA O CIy4allHbIX BEJIMYMHAX U
B3aMMOCBS3X MEXJIy HHMHU Ha Ba)KHBIX MpHUMeEpax, CIOKEThl KOTOPHIX IOYEPIHYTHl U3
OKPYXAaIOIIEro MUPA.

B cooTBercTBUU € yKa3aHHBIMHU LIENISIMU B CTPYKTYype ydeOHOro Kypca «BeposTHOCTh U
CTaTUCTHKa» CpeJHeW IIKOJbl Ha 0a30BOM YypPOBHE BBIJEICHBI CIEAYIOIINE OCHOBHbBIE
coaepxatenbHbie JTUHUA: «ClyqaifHble COOBITHS U BEPOSATHOCTH», «CiydaliHble BEJIMYHHBI U
3aKOH OOJIBIINX YHCET.

Baxnyio uacTe Kypca 3aHHMaeT U3y4eHHE TE€OMETPUYECKOr0 M OMHOMHAIHLHOTO
pacupeneneHuid M 3HAaKOMCTBO C HMX HENPEPbIBHBIMU aHAJIOraMHM — TIOKa3aTelbHBIM M
HOPMAaJIbHBIM PacIpeieICHUSMH.

Copnepxanne nauHuM «CrnydaliHble COOBITUS U BEPOSITHOCTU» CIIY)KUT OCHOBOM JJist
dbopMUpOBaHMS TPEACTABICHUNH O paclpeleleHUH BEPOSITHOCTEH MeXKAYy 3HaYeHUSIMU
CllydallHbIX BEJIMYMH, a TAKXKE 3Ta JIMHUA HeoOXoIuMa Kak 0a3a JUisi u3ydeHUs 3aKoHa OOJIBIINX
yrcen — (DyHJAaMEHTAIbHOTO 3aKOHA, JCWCTBYIOIIETO B MPUPOAE U OOIIECTBE U HMEIOIIETO
MatemaTuueckyro  Gopmanuzanuio. Cam  3akoH  OONBIIMX  YHCEN MpeyaraeTcs B
03HAKOMUTENBHOU (opMe ¢ MUHUMANIBHBIM HCIIOIb30BAHHEM MaTeMaTH4eCKOro (hopMaan3ma.

TeMbl, CBSI3aHHbBIE C HENPEPHIBHBIMU CIIy4YallHBIMU BEJTUYMHAMU, aKIIEHTUPYIOT BHUMAaHHE
LIIKOJPHUKOB Ha ONHMCAHUM U HW3YYEHUHM CIy4YalHBIX SBJICHUN C IMOMOIIbIO HENPEPBhIBHBIX
¢byskuii. OCHOBHOE BHUMAaHUE yJEsieTcs MOKa3aTeIbHOMY U HOPMAIbHOMY PAcCIpe/IeICHUSIM,
IpU OSTOM TMpeNnojaraeTcs O3HAKOMHUTEIbHOE U3yYyeHHe MaTepuana 0e3 J0Ka3aTeslbCTB
MPUMEHSIEMbIX (DaKTOB.

MECTO KYPCA B YYEBHOM IIJIAHE

Ha wusydenue xypca «BeposTHOCTb M cTaTHUCTHKa» Ha 0azoBoMm ypoBHe B 10-11 kmaccax
OTBOJUTCS | 4ac B HEJIEIO B TEUEHHE KaXJIOTO rojia 00yyeHus, Bcero 68 ydeOHBIX 4acoB.



COJAEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

[IpencraBneHue naHHBIX ¢ NMOMOUIbIO0 Tabmul U auarpamm. CpenHee apudmernyeckoe,
MeJuaHa, HauOoJsblllee M HaUMEHbLIEEe 3HAUYEHUs, pa3Max, AUCIEPCUs U CTaHIapTHOE
OTKJIOHEHHUE YUCIIOBBIX HAOOPOB.

CrnyyaiiHble 3KCIEpUMEHTHI (ONBITBI) U CIy4ailHbIE COOBITHS. DJIEMEHTApHBbIE COOBITUS
(ucxonpl). BepoaTHOCTh cilydaliHOTO COOBITHS. BIM30CTh 4acTOTBI U BEPOATHOCTU COOBITHH.
CnyyaiiHble OIBITH ¢ PABHOBO3MO>KHBIMH 3JIEMEHTAPHBIMH COOBITUSIMU. BeposiTHOCTH cOOBITHIT
B OIBITAX C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMU.

Omneparuu Haja COOBITHSIMU: TepeceueHue, 00beIMHEHNE, MPOTUBOIOJIOKHBIE COOBITHS.
Huarpammsl Diinepa. @opmyiia ClI0KeHUs BEPOATHOCTEN.

VYcnoBHas BEPOSTHOCTb. Y MHOXKEHUE BEPOSTHOCTEN. JlepeBO CIy4ailHOTO HKCIIEPUMEHTA.
dopmyia moaHOM BepoaTHOCTU. HezaBucumbie COOBITHS.

Kom0OunartopHoe npaBuino ymHoxeHus. [lepectanoBku u ¢aktopuan. Yucao coueTaHuid.
Tpeyronbuauk [Tackansa. @opmyna 6uHoma HproToHa.

bunapHblii cimydaliHbIN ONBIT (MCTIBITAHKE), YCIIEX U HeyAada. HezaBucHMble HCIIBITAHUSL.
Cepusi He3aBUCHMMBIX HCHBITAHUN a0 nepBoro ycrexa. Cepusi HE3aBUCHMBIX HCIBITAHUN
beprymn.

CnyvaliHass BenuuuHa. Pacrnpenenenue BepoATHOCTEH. [luarpamMma pacnpeneneHus.
ITpumeps! pacipeneseHuii, B TOM YHCIIe, TEOMETPUUECKOE U OMHOMUAIIBHOE.

11 KJIACC

UucnoBble  XapaKTEPUCTUKU  CIYYalWHBIX BEJIMYMH: MaTEMaTHYECKOE  OXXHUIAaHUE,
JUCIIEPCHS U CTaHJAPTHOE OTKJIOHEHHE. [[puMepbl MprUMEHEHHST MAaTEMAaTUYECKOTO OXKHUJIaHUs, B
TOM 4YHCJIE B 3a/JadyaX W3 IIOBCEJHEBHOW >KM3HM. MareMaTHuecKoe OXKHIaHWEe OWHApHOU
CIydyalHOM  BeNMYMHBL. ~MareMaTH4yecKoe OXHAAHUE CYMMbl  CIyYallHBIX  BEJIWYHH.
MareMaTnueckoe 0)KHIAAHUE U TUCTIEPCUS TEOMETPUUYECKOTO U ONHOMHUAIBHOTO PaCIIPECIICHUM.

3akoH OOJIBIIIUX YKCENI M €r0 POJib B HayKe, MpUpoJie U oOmecTBe. BEIOOpOUHBIN MeTO
HCCIIENOBAaHUH.

[IpuMepsl HEenpepbIBHBIX CAy4alHbIX BEIWMYMH. [IOHSATHE O IUIOTHOCTH paclpenesieHHUs.
3ajauu, NOpUBOIAIIME K HOpPMalbHOMY pachpezeieHutro. IloHstne o0 HOpMallbHOM
pacrnpeieIeHuH.



IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIE PE3YJIBTaThl OCBOCHUS TMPOrpaMMbl ydeOHOro mpemmera «Maremarnkay
XapaKTEPU3YIOTCS:

I'paxnanckoe Bocnutanue:

C(OPMHUPOBAHHOCTBIO TPAKIAHCKOW TIMO3WIMH OOYyYaromerocss KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHAa POCCHUHCKOTrO OOIIECTBa, MPEACTAaBICHUEM O MAaTEMAaTUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYpP, SBICHHUH, MpPOIEAYyp TPaKIAHCKOTO OOIIecTBa
(BBIOOPBI, OMIPOCHI W TP.), YMEHHUEM B3aMMOJIEHCTBOBATh C COLMAIBHBIMA HMHCTUTYTAMHU B
COOTBETCTBUU C UX (PYHKIMSIMU U HA3HAYCHHUEM.

IIaTpuoTnyeckoe BOCNUTAHUE:

c(OpPMUPOBAHHOCTBHIO POCCUICKON I'PpaKIAaHCKONW MAEHTUYHOCTH, YBAXKEHUSI K MPOLIJIOMY
U HACTOSAIIEMY POCCUMCKON MaTEeMaTHWKH, IIEHHOCTHBIM OTHOIICHHEM K JIOCTHKCHHSIM
POCCHICKMX MAaT€MaTHUKOB W POCCHUMCKOM MAaTEMAaTHYECKOW IIKOJIbI, K HCIOJb30BAHUIO ATHUX
JOCTIDKCHHM B IPYTrUX HayKaX, TEXHOJOTHX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HAaHWEM JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja; CcHOPMHPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHUS, ITHYECKOTO MOBEACHHS, CBA3AHHOTO C MPAKTHUYECKUM TPUMEHEHUEM
JTOCTI)KCHHM HAyKW U JEATEIHbHOCTHIO YYEHOTO; OCO3HAHHWEM JIMYHOTO BKJIaJla B TOCTPOEHHUE
YCTOMYHMBOTO OYAYIIETO.

JCcTeTHYeCKOe BOCIIUTAHME:

JCTETUYECKUM  OTHOLIEHWEM K  MHpPY, BKIIOYas JCTETHKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/ad, PEHICHUH, pPacCyXICHUH; BOCIPHUUMYHBOCTHIO K
MaTeMaTHYECKUM acClEeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA.

dusuyeckoe BOCIIUTAHME:

chOpMUPOBAHHOCTHIO YMEHHSI TPUMEHATH MaTeMaTHYeCKUe 3HAaHUS B HMHTEpecax
310poBOro M Oe3omacHoro oOpas3a »KU3HH, OTBETCTBEHHOTO OTHOILIEHHS K CBOEMY 370POBBIO
(3mopoBoe muTaHue, cOATAHCHUPOBAHHBIA PEKUM 3aHSATUN M OTAbIXa, peryispHas (usnueckas
aKTUBHOCTb); (PU3MYECKOTO COBEpIICHCTBOBAHUS, MPU 3aHATUSX CIOPTUBHO-03A0POBUTEIHHON
JESATENbHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHWEM LEHHOCTU TPYAOIIOOHS; WHTEPECOM K Pa3IMYHBIM
chepam mpodeccnoHaNbHONM JEeSITENFHOCTH, CBSI3aHHBIM C MAaTEMAaTHUKON U €€ MPUIIOKEHUSIMU,
YMEHHEM COBepIIaTh OCO3HAHHBIN BbIOODP Oyayiiei mpodeccuu u peaan3oBbIBaTh COOCTBEHHbBIC
KU3HEHHBIC IUIAHBl; TOTOBHOCTHIO M CIOCOOHOCTBIO K MaTeMaTUYECKOMY OOpa3oBaHUIO U
caMo00pa3oBaHUIO HAa TMPOTSHKEHWU BCEW JKM3HU; TOTOBHOCTHIO K AKTUBHOMY Y4YacTHIO B
pEeLIeHUN TPAKTUYECKUX 3a]]a4 MaTeMaTHYECKON HAIPaBIEHHOCTH.

JK0JI0TrHYeCcKOe BOCIIUTAHHE:

c(OPMUPOBAHHOCTHIO JKOJIOTUYECKON KYNbTYphl, TOHUMAHHEM BIHUSHUS COIHAIBLHO-
SKOHOMHUYECKHUX MPOLIECCOB HAa COCTOSIHUE NPHUPOAHOW U COIMAIBHOW Cpebl, OCO3HAHUEM
rII00ambHOTO  XapakTepa  JKOJOTHUYECKUX MpoOieM; OpUeHTaluei Ha  MpUMEHEHHe
MaTeMaTHYeCKUX 3HAHUU Ul PElIeHUs 3ajad B 00JacTH OKPYXKAIOIIeH cpesbl, MIaHUPOBaHUS
MOCTYINKOB U OIIEHKU UX BO3MOXKHBIX MOCIJIEICTBUN JIJIsl OKPY>KarOIIel Cpeibl.

IleHHOCTH HAYYHOI'O NO3HAHHUA:



Cc(pOPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW U OOLIECTBEHHOW MPAKTHKH, TOHUMAHHEM MaTeMaTHUECKOW HayKH Kak chepbl
YeJI0BEYECKOM NEATENIbHOCTH, 3TANOB €€ pa3BUTHS U 3HAYMMOCTHU JUI Pa3BUTHS LIMBUIIN3ALUU;
OBJIAJICHUEM SI3BIKOM MAaTE€MaTUKH M MaTeMaTU4YECKOW KYJIbTYpOM KaK CpEACTBOM IO3HAHUS
MHpA; TOTOBHOCTBIO OCYLIECTBJIATH IIPOCKTHYHO U  HCCIEAOBATEIBCKYIO JI€ATEIBbHOCTh
UHIUBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe Pe3yIbTaThl OCBOCHUS MTPOrpaMMbl yaeOHOTO TipeaMeTa «MaremaTrukay
XapaKTepU3YIOTCS  OBJIQJICHUEM  YHHBEPCAIBHBIMH  HO3HAGAMENbHBIMU  OCliCEUIMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMYU, — YHUBEPCATbHLIMU — Pe2YIAmUEHbIMU
OeticmeusMu.

1) Vhusepcanvnvie noznasamensusle oeticmeus, obecnewusaiom Gopmuposanue 6a3068bix
KOCHUMUBHBIX NPOYECco8 00yuarowmuxcs (0ceoeHue mMemooos NO3HAHUS OKPYIHCAIOWe20 MUpa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, yMeHut pabomams ¢ ungopmayueti).

ba3oBble joruyeckue aeiicTBus:

® BBIBIIATh M XapaKTePU30BaTh CYIICCTBCHHBIC NMPU3HAKK MAaTEMaTHYECKHX OOBEKTOB,
MOHATHH, OTHOMICHUH MEKIY MOHITHIMH, (HOPMYIHPOBATH OMPEICICHUS TOHSITHIA;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KJIACCH(HUKAIINN, OCHOBAHUS JIJI 0000IIeHNUs
Y CPaBHCHMSI, KPUTEPUHU TIPOBOJIUMOTO aHAIH3A,

® BOCIPUHUMATH, (OPMYIUPOBATH U MPEOOPA3OBHIBATH CYKIEHHUS: YTBEPAUTEIbHBIE U
OoTpuLaTeNbHbIe, €AMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE;

® BBIABJIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUHS B aKTax,
NAHHBIX, HAONIONEHUSAX M YTBEPXKACHUSAX; NpeliaraTb KPUTEPUU JUISl BBISBICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JleNaTh BBIBOJIBI C KCIIOJIH30BAHHEM 3aKOHOB JIOTUKH, ACTYKTHUBHBIX U WHIYKTUBHBIX
YMO3aK/IIOUYEeHUN, YMO3aKIIFOUEHHH 10 aHAJIOTUH;

® [POBOJUTH CAMOCTOSITENILHO JOKa3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKACHUN (TIPSMBbIE
U OT TNPOTHBHOIO), BBICTpaMBaTh AapryMEHTAIMIO, NPUBOJUTH MPUMEPHl U
KOHTPHpUMEPHI; 000CHOBBIBATH COOCTBEHHbIE CY)KICHUS U BBIBOJIBI;

e BbIOMpaTh crocoO perieHus y4eOHOM 3amaun (CpaBHHUBATh HECKOJIBKO BapUaHTOB
pelieHus, BpIoupaTh HanboJiee MOAXOASIMIUNA ¢ YIETOM CaMOCTOSITENIBHO BBIJICICHHBIX
KPUTEPHUEB).

Ba3oBble ucciienoBare/ibCKue 1elCTBUSA:

® CIOJNB30BaTh  BOMPOCHI  KaK  MCCIENOBATENIbCKHM  MHCTPYMEHT  IO3HAHUS;
(dhopMynupoBaTh BOMPOCH], (PUKCHUPYIOLIUE MTPOTUBOPEUHUE, MPoOIeMy, yCTaHABIUBATh
HUCKOMOE U JaHHOe, (OPMHUPOBATH THUIIOTE3y, APTyMEHTHUPOBATH CBOIO MO3HIIUIO,
MHEHUE;

® TMPOBOJUTH CAMOCTOSTENHHO CIUIAHUPOBAHHBIA OJKCIIEPUMEHT, HCCIEJOBaHHE TIO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTU4ecKoro oOBeKTa, SBICHUS, IIpollecca,
BBISIBIICHHIO 3aBUCUMOCTEH MEX Iy 00bEKTaMH, SBICHUSMU, TPOIIECCAMU;

® caMOCTOATENbHO (OopMynupoBaTh O0O0OOIIEHHMS ¥ BBIBOJABI IO  pe3ylbTaTaMm
MPOBEIEHHOTO HAOTIOJCHHUSI, UCCIIEIOBAHUS, OLIEHUBATH JOCTOBEPHOCTH MOJYYEHHBIX
PE3yIbTaTOB, BBIBOJOB U 0000IIEHN;



® [IPOTHO3UPOBATH BO3MOYKHOE PA3BUTHE MPOLIECCA, a TAK)KE BBIJBUIATh MIPEAIIOJIOKEHUS
0 €ro pa3BUTHUU B HOBBIX YCIIOBHUSX.

Padora c undopmanueii:

® BBIABIATH AePUUINTHI UHPOPMALIUH, TAaHHBIX, HEOOXOJUMBIX U OTBETa HA BOMPOC U
JUIS pEIlIeHUs 3a]1auH;

e BpIOMpaTh HHPOPMAIMIO M3 HWCTOYHUKOB pA3JIMYHBIX THUIIOB, AHAJIU3UPOBATH,
CHCTEMATH3UPOBATh W HWHTEPIPETHUPOBATh MH(OPMAIMIO Pa3IHYHBIX BUAOB U (HOpM
MIpE/ICTaBICHMUS;

® CTPYKTYpUpOBaTh HWH(POPMALMIO, TPEACTABIATH €€ B  pa3uyHbIX (opmax,
WLTIOCTPUPOBATH IPahuIecKu;

® OLEHUBaTh HAAEKHOCTh HH(OPMALIMKM [0 CAMOCTOSTENHHO C(HOPMYITHPOBAHHBIM
KPUTEPUSIM.

2) Vuusepcanvhvie KOMMYHUKAMUGHBIE Oelicmeus, 00ecneuusarom c@hopmuposanHoCcmsy

COYUANBLHBIX HABLIKOB 00YUAIOUUXCHL.

Oo0menmne:

® BOCIPUHUMATH U (OPMYIUPOBATH CYXKICHHUSI B COOTBETCTBUU C YCIOBHMSIMH U LEJISIMHU
oOLIeHMs; SCHO, TOYHO, I'PaMOTHO BbIPa)KaTh CBOIO TOYKY 3PEHHUSI B YCTHBIX U
MMCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS M0 XOJy pEelIeHHs 3ajaul, KOMMEHTHPOBATh
MTOJTY4EHHBIN pe3ynbTar;

e B X0Je OOCYXIECHHUS 3aJ]aBaTh BOIIPOCHI IO CYIIECTBY OOCYXJaeMOU TeMbI, IPOOIEMBI,
pelraeMoi  3amaud, BBICKA3bIBaTh HJEH, HAIEJCHHbIE Ha TOWUCK pEeLICHUS;
COMOCTABJATh CBOU CYXKICHHS C CYXKJIEGHUSMU JPYTHX YYacTHMKOB JMajora,
0OHapY)KHMBaTh Pa3InuMe U CXOJCTBO MO3UIIMI; B KOPPEKTHOH Popme popmymupoBaTh
pa3HoTriacusi, CBOU BO3PaKEHUS;

® MIpEACTaBIATH PE3YyNbTAThl PEUICHUS 3aJaud, SIKCIEPUMEHTA, UCCIeA0BaHUs, TPOEKTA;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHHS] ¢ YYETOM 3ajad Mpe3eHTaluu U
0COOEHHOCTEHN ayAUTOPUH.

CoTpyaHunyecTBo:

® T[IOHMMaTh U HUCIOJB30BaTh MPEUMYIIECTBA KOMAHIHON U WHAUBUAYaJIbHON pabOTHI
IpU pelIeHHHd Yy4eOHBIX 3aJad; MPUHUMATh LEeJdb COBMECTHOW JesTeNbHOCTH,
IUIAHUPOBATh OPraHU3alMI0 COBMECTHOM pPalOThl, pacmpeneniarb BHABI padoT,
JOTOBapUBaThCsa, OOCYXKIaTh MpoLlecC W pe3ynbTaT paboThl; 0000IIaTh MHEHUs
HECKOJIbKUX JIIOZCH;

® y4acTBOBATH B IPYMIOBBIX Popmax paboThl (00CykaeHUsI, 0OMEH MHEHUM, «MO3TOBBIE
HITYPMb» M HHBIC); BBIIOJIHATH CBOIO YacTh pPAaOOTHI M KOOPIMHUPOBATH CBOH
JNEUCTBUS C IPYTMMH YWICHAMH KOMaH/bl; OLICHUBATh KAYECTBO CBOETO BKJIAJa B 00U
MPOJIYKT MO KPUTEPHUsIM, CHOPMYIUPOBAHHBIM YUaCTHUKAMHU B3aUMO/ICHCTBUSL.

3) Vuusepcanvhoie pecynamuenvle oeticmsus, obecneuusaronm Gopmuposanue CMolCi06biX

VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIUL.

Camoopranm3anus:

COCTaBJIATh IUIaH, aJTOPUTM peLIeHHs 3ajlaud, BBIOMpaTh CIOCOO peleHHus ¢ y4€ToM
UMEIOIIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHTHI PELICHUN C y4ETOM HOBOM MH(pOPMAIHH.

CaMOKOHTPOJIb:



e BJAJCTh HABBIKAMHM IIO3HABATENBHOW pe(IEKCHH KaK OCO3HAaHHs COBEPIIAEMBIX
JCUCTBUH M MBICIUTENBHBIX TMPOLECCOB, HMX pe3yJbTaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IpoOLEcca U pe3yibTaTa pPEUICHUS MaTeMaTH4eCKON
3a/1a4y;

® [peABUJAETh TPYAHOCTH, KOTOPhIE MOT'YT BO3HUKHYTbh IIPU PELICHUM 337a4d, BHOCHUTH
KOPPEKTUBBI B JEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, TAHHBIX, HallIEHHBIX
OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

® OLEHUBaTh COOTBETCTBUE pe3ysibTaTa LEIM U YCIOBUSM, OOBSACHATH IPUUUHBI
JOCTUXKEHUS] WM HEJIOCTWKEHUS pe3yJbTaTOB JAEATEIbHOCTH, HAXOIUTh OIIMOKY,
JlaBaTh OLIEHKY PUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

YuTaTh U CTPOUTH TAOJIHUIIBI U TUATPAMMBI.

OnepupoBaTh TMOHATHUSMHU: cpenHee apudmerndeckoe, MeauwaHa, HaunOoJIbIIee,
HaMMEHbIIIee 3HaYCHUE, pa3MaX MacCHBa YHCIOBBIX JTAHHBIX.

OnepupoBaTh MOHATUSAMHU: CIIy4alHBIN 3KCHEPUMEHT (OMBIT) U CiIydyailHOe COOBITHE,
AIIEMEHTAPHOE COOBITHE (AIEMEHTAPHBIN MCXO[) CIYyYaifHOTO OMBITA; HAXOIUTH BEPOSITHOCTH B
OTIBITaX C PaBHOBO3MOXKHBIMH CITyJaHBIMH COOBITHUSIMHU, HAXOJUTh M CPAaBHUBATH BEPOSTHOCTH
COOBITHH B M3YYCHHBIX CITyYalHBIX SKCTICPUMEHTAX.

Haxomute u popmynupoBaTh COOBITHS: TIEpECEUCHUE M OOBEIUHEHNE TaHHBIX COOBITHH,
coObITHE, MPOTHBOIIOJOKHOE JaHHOMY COOBITHIO; TOJIb30BAaThCA AMAarpaMMaMu Oujepa U
(hopMyII0ii CIIOXKEHHUS BEPOSITHOCTEH MPHU PEIICHUH 3a/1a4.

OnepupoBaTh MOHATUSIMU: YCIOBHas BEPOSITHOCTb, HE3aBUCHMBbIE COOBITHS, HAXOAWUTHb
BEPOSITHOCTH C MMOMOUIBIO ITPABUIIa YMHOKEHHS, C IIOMOIIBIO JIEpeBa CIYyYaliHOTO OIbITA.

[IpumeHsTh KOMOMHATOPHOE MPABUIIO YMHOKEHUS MPU PELICHUH 3a/1a4.

OnepupoBaTh MOHATUSAMH: HCIBITAHUE, HE3aBHCHUMBIC HCIBITAHUS, CEPUS HCIBITAHUM,
ycrex U HeyJada; HaXOJIUTh BEPOSTHOCTH COOBITHH B CEpUM HE3aBHCUMBIX HCIBITAHUN 0
MIEPBOTO ycIlexa; HaX0AUTh BEPOSITHOCTH COOBITHI B cepuM HcTbITaHui bepHysuiu.

OnepupoBaTh MOHATUSIMH: CIy4aiiHas BEJIUYMHA, pacCIpellelieHue BEpPOSATHOCTEH,
Jyarpamma pacrpeieeHus.

11 KJIACC

CpaBHI/IBaTb BCPOATHOCTH 3HaYEHH I cnyqaﬁHoﬁ BCIIMYHUHBI IIO PpaCHpCACIICHUIO WU C
IIOMOIIIBIO AUarpamMmm.

OHepI/IpOBaTB MNOHATHEM MATEMATHYCCKOTI'O OXUIAAHUA; TMPUBOAUTL IIPUMCPBI, KakK
MPUMCHACTCA MATECMATUYCCKOC OKHIAHUC CJ'Iy‘IElfIHOfI BCIIMYHUHBI HAXOJHUTHb MAaTCMaTU4YCCKOC
OKNJaHUC IO JaHHOMY paCIIpEACIICHUIO.

HmMmeTh NpeaACTaBJICHUC O 3aKOHC OOJIBIIIMX YHCEIL.

HmMmeTh MMpEACTaBJICHUEC O HOPMAJILHOM paClIpCACICHNUN.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUJIACC
KoaunuyecTBo yacoB
Konrp ONEeKTPOHHBIE
Ne HaumeHoBaHue pa3ie/ioB U TeM
/ P oabHbl | [IpakTn (wnpposbie)
i | HporpaMMBbl Bcero e weckme | ©0PasOBATCIBHBI
pador | paGorer | ¢ PCCYPCHI
bl
bubnuoteka
1 [IpencraBnenue qaHHBIX U 4 [IOK
onucaTeNbHas CTaTHCTHKA https://m.edsoo.ru
/e0b7b0f1
CiydaifHble OIBITHI M CIIyYaiiHbIE bubmoreka
2 COOBITHSI, OTIBITHI C PABHOBO3MOKHBIMU 3 1 HOK
https://m.edsoo.ru
3JIEMEHTAPHBIMHU UCXOIaMHU 1e0b7b0fL
bubnuoteka
3 Omneparuu HaJ| COOBITHSMU, CIIOKEHUE 3 [TOK
BEPOSTHOCTEH https://m.edsoo.ru
/e0b7b0f1
YcnoBHas BEpOATHOCT, ACPEBO bubnuoteka
CITydaifHOTO OTBITa, GOPMYIIa MOTHOHM LHOK
4 6 1 https://m.edsoo.ru
BEPOSITHOCTH U HE3aBUCUMOCTh S :
. /e0b7b0f1
coObITHI
bubnuoreka
5 DeMeHThl KOMOWHATOPUKH 4 ﬁ%lg /im.edsoo.ru
/e0b7b0f1
bubnuoteka
6 Cepuu mocienoBaTeIbHbIX UCTIBITAHUN 3 1 ﬁ%lg /im.edsoo.ru
/e0b7b0f1
7 CrnyvaiiHble BETUYNHBI U 6
pacnpeneneHus
8 O00011IeHIE U CUCTEMATHU3ALUS 3HAHUN 5 1
OBIIEE KOJIMYECTBO YACOB I10 34 5 5
I[TPOTPAMME
11 KJIACC
KoauvecTBo yacos
Ne HaumeHoBaHue pa3ie/ioB U TeM Kortpon | Mpaktmaec
n/m | NporpamMmel Bcero | buble Kue DNeKTpOHHbIE
padoThI padoThI (uadpoBsIe)
obpazoBatenb
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HBIE PECYPChI

Maremarnueckoe 0)KMAAHNE CIIydalHON
BEJINYMHBI

bubanoreka
LHOK
https://m.edso
o.ru/5fbc5dcl

Jucnepcus u cTaHIapTHOE OTKJIOHEHUE
CIy4aiHOM BEJIMYHHBI

bubnuoreka
LHOK
https://m.edso
o.ru/5fbc5dcl

3 3aKkoH OOJIBIINUX YUCE

bubnunoreka
LHOK
https://m.edso
o.ru/5fbc5dcl

HenpepbiBHBIE CiTydaliHbIE€ BETMYHHBI
(pacmipenenenusi)

bubnuoreka
LHOK
https://m.edso
o.ru/5fbc5dcl

5 HopmansHoe pactipenenenus

bubnunoreka
LHOK
https://m.edso
o.ru/5fbc5dcl

[ToBTOpEeHUE, 0600IICHNE 1
cUCTEMAaTu3aIys 3HaHUH

19

bubnuoreka
HOK
https://m.edso
o.ru/5fbc5dcl

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34
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IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Jara usyyenus

Ne Koauuec | DieKTpoHHBIE
Tema ypoka
n/n TBO (mrdpoBkIC) ILJIAH ®AKT
yacoB | oOpa3oBaTesibH
BIC PECYPCHI
bubnuoteka
1 [IpencraBieHre TaHHBIX ¢ TOMOIIBIO TAOIHUIY 1 LIOK
U TMarpamm https://m.edsoo
.ru/25c6d12b
Cpennee apudmerndeckoe, MeauaHa, bubnuoteka
) HauOOJIbIIIee U HANMCHbIIISE 3HAYCHHUS, 1 LHOK
pa3Max, TUCTIepCHs, CTAaHIaPTHOE https://m.edsoo
.ru/dd00738d
OTKJIOHEHHUE YHCIIOBBIX HAOOPOB
Cpennee apudmeTndeckoe, MearaHa, bubnuoteka
3 HauOOJIbIIIee U HAMMEHbIIICE 3HAYCHHUS, 1 LHOK
pa3Max, TUCTIepCHs, CTaHIaPTHOE https://m.edsoo
.ru/98645f6¢
OTKJIOHEHHUE YHCIIOBBIX HAOOPOB
Cpennee apudmeTndeckoe, MeauaHa, bubnuoteka
A HauOoJIbllIee ¥ HauMEHbIIee 3HAUeHUs, 1 LHOK
pa3max, TUCTIepCHsl, CTAaHIAPTHOE https:/m.edsoo
.ru/7¢9033a8
OTKJIOHEHHUE YMCIIOBBIX HAOOPOB
CrydaiiHble S5KCIIEPUMEHTBI (OTIBITHI) U bubmiorexa
5 CITyJaiiHbIe COOBITHS. DJIeMEHTapHBIC 1 LOK
5 https://m.edsoo
COOBITHS (MCXO/TBI) ru/347c1b78
BeposTHOCTB city4aitHOTO COOBITHSI. bubnuoreka
6 BeposTHOCTH COOBITHH B OMBITAX C 1 LHOK
PaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMHU https://m.edsoo
.ru/64d75244
COOBITHUAMHU
bubnuoreka
7 BeposTHOCTB ClTy4aiiHOTO COOBITHSI. 1 LIOK
IIpakTuyeckas pabora https://m.edsoo
.ru/5e8fa94a
Ornepaiu HaJl COOBITUSAMM: TIEPECEUEHHE, bubnuorexa
8 00beTMHEHNE COOBITHI, TIPOTUBOTIOI0KHbIE 1 HOK
5 i https://m.edsoo
coObITHs. [lnarpammel Diinepa ru/221c622b
Ornepanuu Hajl COOBITHSMM: TIEPECEUEHHE, bubmmoreka
9 00beTMHEHNE COOBITHI, TIPOTUBOTIOIOKHbIE 1 HOK
5 i https://m.edsoo
coObITHs. [narpammel Diinepa ru/ccl0cle?
bubnmorexa
10 @dopmyna ci0KEHHs BEPOSITHOCTEN 1 IHOK

https://m.edsoo



https://m.edsoo.ru/25c6d12b
https://m.edsoo.ru/25c6d12b
https://m.edsoo.ru/dd00738d
https://m.edsoo.ru/dd00738d
https://m.edsoo.ru/98645f6c
https://m.edsoo.ru/98645f6c
https://m.edsoo.ru/7c9033a8
https://m.edsoo.ru/7c9033a8
https://m.edsoo.ru/347c1b78
https://m.edsoo.ru/347c1b78
https://m.edsoo.ru/64d75244
https://m.edsoo.ru/64d75244
https://m.edsoo.ru/5e8fa94a
https://m.edsoo.ru/5e8fa94a
https://m.edsoo.ru/221c622b
https://m.edsoo.ru/221c622b
https://m.edsoo.ru/cc10c1e2
https://m.edsoo.ru/cc10c1e2
https://m.edsoo.ru/3057365d

.ru/3057365d

VYcnoBHas BEpOSITHOCTh. Y MHOXKEHHUE E HO6IJEHOTeKa
11 i. i
BEPOATHOCTEH. JIePERO CIyIalHOro https://m.edsoo
IKCIEPUMCHTA .ru/9a408d25
YcnoBHas BEpOSITHOCTh. Y MHOXKEHHUE EI/I(;JZHOTGKa
12 i. i
BEPOATHOCTEH. [IePERO CIIyIalHOro https://m.edsoo
9KCIEPUMECHTA .ru/ble76d3a
YcnoBHas BEpOSITHOCTh. Y MHOXKEHHUE ]]?II/IO?EHOTGKEI
13 i. Z
BEPOATHOCTCH. Jlepeno ciryuaitHoro https:/m.edsoo
OKCIICPUMEHTA .ru/47fbeb11
bubnnoreka
14 @®opmyiia MOJTHON BEPOATHOCTH ]H[tg)ls{ //m.edsoo
.ru/15941bec
bubnnoreka
15 @®opmyiia MOTHON BEPOATHOCTH ﬁ%f /Im.edsoo
.ru/a9ec13c8
bubanoreka
16 dopmyia MoJHON BEPOSITHOCTH. I[HOK
HesaBucumble cOOBITHS https://m.edsoo
.ru/e3dd5ac9
bubanoreka
OK
17 H
KonrtpoabHnas pabora https:/m.edsoo
.ru/29dc6ch9
bubauoreka
18 KombOunaTopHOE MpaBMiI0 YMHOKEHUS ﬁ%lg /Im.edsoo
.ru/2270cf70
bubnauoreka
19 IlepectanoBkU U pakTopuan IétOpISC //m.edsoo
.ru/d58ce6d1
bubnauoreka
20 Yucno coueranuii IhlttOpIS< //m.edsoo
.ru/7904dfb0
bubanoreka
21 Tpeyronbauk [Tackans. @opmyna GuHOMA HOK
Herotona https://m.edsoo
.ru/fa47998f
bunapHbIii ciTyyailHbIH ONBIT (UCTIBITAHKE), bubnnorexa
27 ycnex U Heyaada. HezaBucruMble UCTIBITAHMUS. HOK
Cepust HE3aBUCUMBIX UCIIBITAHUN JI0 TIEPBOTO https://m.edsoo
.ru/2e1f2368

ycnexa
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Bubnunoreka

. OK
23 Cepus He3aBUCUMBIX UcnbITaHUI beprymm 1 ﬁtps: /im.edsoo
.ru/e9572a68
Cepuisl HE3aBUCHMBIX MCIBITAHMIA. bubmmorexa
24 [IpakTudeckas paboTa ¢ HCIIOIH30BAHHEM 1 HOK
https://m.edsoo
AJIEKTPOHHBIX TAOJIHII ru/f4al5ald
bubnuoteka
. OK
25 CnygaitHas BeMYUHA 1 ﬁtps: /im.edsoo
.ru/639be9aa
bubnuoteka
26 Pacnpenenenue BepostHocTel. Jnarpamma 1 1(0)%¢
pacrpe/esieHus https://m.edsoo
.ru/6dc7ff39
bubnuoteka
. OK
27 CymMa ¥ Ipou3BeICHNUE CITYIaliHbIX BEJTUIHH 1 ﬁtps: /im.edsoo
Tu/51b7ed5f
bubnuoteka
28 CymMa 1 pou3BeIeHNEe CydaliHbIX BETMYUH 1 ﬁgf; /m.edsoo
.ru/c2757cc3
bubnuoreka
29 [Ipumepsl pacnpeneneHuii, B TOM YUCIe 1 [IOK
TCOMETPUIECKOE U OMHOMHUABHOEC https://m.edsoo
.ru/91e08061
bubnuoreka
30 [Ipumepsl pacnpenesneHuii, B TOM 4UCie 1 LHOK
rEOMETPUIECKOE U OMHOMHUAIBHOEC https://m.edsoo
.ru/5afffo5f
bubnuoTeka
31 IIpomesxkyTounas arrecrauusi. Utoropas 1 LHOK
KOHTpOJIbHAs padoTa https://m.edsoo
.ru/0f4d3cd7
bubnuoTeka
39 [ToBTOpeHue, 0000IICHNE 1 CUCTEMAaTH3AIHS 1 LIOK
3HaHUI https://m.edsoo
.ru/e0la3dc4
bubnmoreka
33 [ToBTOpEHue, 06001IeHNE U cCUCTeMaTU3alIUs 1 [{OK
3HaHUH https://m.edsoo
.ru/a985ae79
IToBTOpeHue, 0600IIEHHE M CHCTEMATH3ALIHS bubnuoreka
34 3HaAHUH 1 LHOK
https://m.edsoo
.ru/lddca5e0
OBIIEE KOJIMYECTBO YACOB I1O0 34
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[TPOTPAMME

11 KJIACC

[ara usyyenus

Ne Koauuec | DieKTpoHHBIE
Tema ypoka
n/m TBO (uudpossie) | [IIAH | ®AKT
yacoB | oOpa3zoBaresibH
BIC PECYPCHI
[ToBTOpeHue, 0600IIeHNE, CUCTEMATU3AIIHS bubnnoreka
1 3HaHui. Ciy4aiiHble ONBITHI U BEPOSTHOCTU 1 HOK
CiTyJaitHbIX coObITHI. Cepun He3aBUCUMBIX https://m.edsoo
. .ru/430d330a
HCTIBITAHUN
[ToBTOpEeHME, 0000IIEHNE, CUCTEMATHU3AIIHS bubnnoreka
9 3HaHui. CiyJaifHble OTBITHI U BEPOSTHOCTU 1 LOK
CITyJaitHbIX coOBITHIH. Cepun HE3aBUCUMBIX https://m.edsoo
. .ru/a573a292
HCTIBITAHUN
[ToBTOpEeHME, 0000IIIEHNE, CUCTEMATH3AIIHS bubnnoreka
i 3Hanuil. CITydaifHbIe OTBITHI H BEPOSITHOCTH 1 LHOK
CTyJaiHbIX cOObITHIH. Cepun HE3aBUCUMBIX https://m.edsoo
. .ru/07a5e861
HCTIBITAaHUH
[ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS bubnnorexa
4 3Hanuil. CITydaiHbIe OTBITHI H BEPOSTHOCTH 1 LHOK
CyJaiHbIX coObITHIH. Cepun He3aBUCUMBIX https://m.edsoo
. .ru/32bc29bf
HCTIBITAHUN
bubauoreka
5 [IpuMepsl MpUMEHEHHS MAaTEMATHIECKOTO 1 LIOK
O’KUIaHus (CTpaxOBaHHUE, JTIOTEPEs) https://m.edsoo
.ru/ea27084d
bubnauoreka
5 Matematuueckoe OKUIaHUE CyMMBbI 1 [IOK
CIy4aiiHbIX BEJIUYUH https://m.edsoo
.ru/Oadefe9e
MarteMaTuueckoe OKUIaHNe bubmmoreka
7 reOMETPHUECKOTO U OMHOMHAIILHOTO 1 HOK
. https://m.edsoo
Paclpec/iCHIH .ru/20de2fc2
MaremaTuueckoe 0KUIaHue bubmmoreka
[HOK
8 reOMETPHUECKOTO U OMHOMHAIILHOTO 1
. https://m.edsoo
pactipeac/IeHi .ru/17b0e769
bubnunorexa
HOK
9 Jlucrepcust U CTaHJAPTHOE OTKIOHEHUE 1

https://m.edsoo
.ru/bcc67f76
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Bubnunoreka

10 Jlucrepcusi U CTaHIAPTHOE OTKIIOHCHUE HOK
https://m.edsoo
.ru/bf78aad6
bubnuoteka
OK
11 1
Jlucriepcusi M CTaHIAPTHOE OTKIOHEHUE https://m.edsoo
.ru/4b5a495e
bubnuoteka
12 Jlucniepcuu reoMeTpu4eCKOro u LIOK
OMHOMHAIILHOTO pacIpeeieHus https://m.edsoo
.ru/a53cd884
bubnuoteka
13 [TpakTudeckas padboTa ¢ HCIIOTb30BAHHEM LIOK
AIIEKTPOHHBIX TAOJIHUI] https://m.edsoo
.ru/94ddc34a
bubnuoteka
14 3akoH OoJibIINX yncesn. BeiOopouHsblil MeTos [{OK
HCCIIeI0BaHU I https://m.edsoo
.ru/cf23b369
bubnuoteka
15 3akoH OoJibIINX yKcen. BeiOopouHblil MeTo [TOK
HCCIIeI0BaHU I https://m.edsoo
.ru/6cld11a6
bubnuoreka
16 [IpakTnueckas paboTa ¢ UCIOIb30BAHHEM [TOK
AIIEKTPOHHBIX TAOJIHUI] https://m.edsoo
Tu/7e37918f
[Ipumepsl HEMPEPBIBHBIX CyYaHBIX bubnuoreka
17 BeU4HMH. OYHKINSA IJIOTHOCTH LHOK
pacnpenenenusi. PaBHomepHoe htts)s]i/ /kr)n.ed(sjoo
pacnpesesieHue U ero CBOMCTBa Tu/9t5b423
[Ipumepsl HENPEPHIBHBIX CAyYalHBIX bubnuoreka
18 Benu4MH. OYHKIINA IJIOTHOCTH LHOK
pacnpenenenusi. PaBHomepHoe httf’s:/ /m.edsoo
pacnpesiesieHue 1 ero CBOMCTBa Tulblczrize
3ajauu, TPUBOISIINE K HOPMAILHOMY EIgIgHOTeKa
19 pac?peneHeHmo. OyHKIUS IOTHOCTH U htps://m.edsoo
CBOMCTBa HOPMAJILHOTO paclpeaesieHus ru/97¢19f59
bubnmoreka
20 [IpakTideckas paboTa ¢ UCTIOIH30BAHHEM [IOK
AJIEKTPOHHBIX TAOJIHUI] https://m.edsoo
.ru/1f1f9ad9
bubnunoreka
21 [ToBTOpEHue, 06001IeHNE U cCUCTEMAaTU3alIs LIOK

3Hagui. OnucaTelbHas CTaTUCTUKA

https://m.edsoo
ru/72953f4c
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Bubnunoreka

29 [ToBTOpEHUE, 0600IICHNE U CHCTEMAaTU3AIIS LIOK
3HaHui. OnucaresbHas CTaTUCTHKA https://m.edsoo
.ru/b699ad0c
[ToBTOpenue, 0600IIEHHE M CHCTEMATU3ALIKS bubmiorexa
23 3HaHUA. OTBITHI ¢ PABHOBO3MOXHBIMU HHOK
5 https://m.edsoo
AJIEMEHTAPHBIMU COOBITUSIMH ru/3fcbacf9
[ToBTOpeHuE, 0600IIEHNE M CHCTEMATH3ALINS bubmmorexa
24 3HaHUN. ONBITHI C PABHOBO3MOXHBIMU LOK
5 https://m.edsoo
JJIEMEHTAPHBIMU COOBITHSIMH ru/538fd7c
[ToBTOpenue, 06001IEHNE U cUCTEMaTU3aLus bubnuoreka
3HaHuil. BeuucieHne BepoSTHOCTEH COOBITHI HOK
25 C IpUMeHeHueM GopMyi U rpapuuecKux https://m.edsoo
.ru/272910f5
METOJI0B (KOOpAWHATHAS MPsMasi, IePEBO,
nuarpamma Jiepa)
[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIHS bubnnorexa
3HaHuil. BeruucieHne BeposTHOCTEH COOBITHI LHOK
26 ¢ IpuMeHeHueM GopMyI U rpapruecKux https://m.edsoo
.ru/dc9ad6ca
METOJI0B (KOOpAWHATHAS MpsMasi, IePEBO,
nuarpamma Oiepa)
[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIIHS Bbubnnoreka
3HaHUM. BeMuCIEHNE BepOATHOCTEN COOBITHI LHOK
27 ¢ mpuMeHeHueM (Gopmyr U rpaduuecKux https://m.edsoo
.ru/59641277
METOJIOB (KOOpIUHATHAS MpsiMasi, JePEeBO,
auarpaMma Jusepa)
[ToBTOpEHME, 0000IIEHNE U CUCTEMATH3AIHS bubnuoreka
3HaHMN. Beruncnenue BeposTHOCTEN cOOBITHIT LHOK
28 ¢ mpuMeHeHueM (hopmys u rpaduuecKux https://m.edsoo
.ru/e71debed
METOJIOB (KOOpIUHATHAS TIpsiMasi, IEPEBO,
nuarpamma Jiepa)
[TosTOpenue, 0000IEHHE ¥ CHCTEMATU3ALIKS bubmmoreka
29 3HaHuH. Ciry4aiiHble BEJIMYMHBI U HOK
https://m.edsoo
L .ru/00b2efh3
[ToBTOpeHuUE, 0000IIEHNE M CHCTEMATH3AIINS bubmmoreka
30 3HaHuH. CiryqaiiHble BEJTMYMHBI U HOK
https://m.edsoo
PACTpeAICICHHA .ru/lcc2dfsf
bubnmoreka
31 IIpome:xxkyTounas arrecrauusi. Utorosas [LIOK
KOHTPOJIbHas1 padoTa https://m.edsoo
.ru/aeal298c
[ToBTOpEHue, 06001IeHNE U cCUCTeMAaTU3als bubnmorexa
32 3HaHMA. MaTeMaThuuecKoe OXKHUIaHne LHOK

CIIy4aiiHOM BEJIUYMHBI

https://m.edsoo
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[ToBTOpEHNUE, 0000IIECHNE M CHCTEMATH3AIINS bubimorexa
. HOK
33 3HaHMA. MaTeMaTH4ecKoe OXKHUIaHne 1
o . https://m.edsoo
CIydaifHOU BEJTMYUHBI u/0fd6d597
bubnuoteka
34 [ToBTOpEHUe, 0000IICHNE U CHCTEMAaTU3AIINS 1 LIOK
3HaHUH https://m.edsoo
.ru/5006273e
OBIIEE KOJIMYECTBO YACOB I10 34
I[MPOIT'PAMME
O11eHOYHBIE MATEPUATBI
10 k1ace
KonTpoabhas padora Nel
1 ¢apuanm 2 eapuanm

1. 3agymano aBy3HayHoe uncio. Haiinure
BEPOSTHOCTH TOTO, YTO 00€ MU(PBI ATOTO YKCIIA
OJIMHAKOBBI.

2. bporiens! 1Be urpanbHbie KocTh. Haiinure
BEPOSTHOCTH TOTO, YTO CyMMa BBITTABIIINX OYKOB
paBHa 6.

3. Ha xaproukax Bemmucansl nudpsi 1,2,3,4,5,6,7,8,9.
Hayraza GepyT nsTh KapTO4eK U BHIKJIABbIBAIOT UX B
psa. KakoBa BEposSITHOCTb TOTO, YTO HOTYUUTCS
HeuyeTHOoe 4ncio, ooibiiee yeM 400007

4. Ha nonke cimydyailHbIM 00pa3oM B CTOIIKY CJIOKEHBI
KOMITaKT-IAUCKH, U3 KOTOPBIX 5 ¢ urpamu u 4 ¢
¢unbmamu. KakoBa BeposITHOCTb, YTO TUCKHU C
UTPaMU He TIepeMeIIaHbl ¢ JUCKaMu ¢ QuiibMaMu?

5. B smuke nexar 12 kpacHbIx, 8 3emeHbix u 10
CUHUX IIapOB, OJMHAKOBBIX Ha olymb. Haynauy
u3BieKaroTcs 2 mapa. KakoBa BeposITHOCTB TOTO, UTO
OHH 00a 3eJIeHbIe, €CJIM U3BECTHO, YTO MPHU 3TOM
BTOPOM BBIHYTHI LIAp HE KPACHBIN?

6. U3 natu BUHTOBOK, Cpeid KOTOPBIX 3
CHaiinepckue u 2 oObIYHbIE, Hay1ady BbIOUpaeTcs
OJIHa, ¥ U3 Hee MPOU3BOAUTCS BbicTpen. Halitu
BEPOSITHOCTH MOMAJaHUsI, €CIH BEPOSITHOCTh
MoMaJaHus U3 CHalnepckoit BUHTOBKU-0,95, a u3
00bIuHOM 0,7.

1. 3anymano nBy3HauHoe uyucio. Haitaure
BEPOSTHOCTH TOTO, YTO 00€ MU(PHI ATOTO YHCIIA
pa3JIUYHBI.

2. bpomiensl aBe urpaibHbie kocTu. Haitaure
BEPOSTHOCTH TOTO, YTO CyMMa BBHITIABIIIUX OYKOB
paBHa 8.

3. Ha xaproukax Bemmucansl mudpsl 1,2,3,4,5,6,7,8,9.
Hayran 6epyT mecth KapTOUeK M BHIKJIAIBIBAIOT UX B
psan. KakoBa BEpOSTHOCTb TOTO, YTO MOJTYYUTCS
9HCII0, Jensmeecs Ha 5 1 MeHbInee, ueM 6000007

4. Ha nonke ciydaifHBIM 00pa3oM B CTOIIKY CJIOKEHBI
KAaCCEThI, U3 KOTOPBIX 3 C KIACCUKOU U 5 € pOK-
MYy3bIKOH. KakoBa BEpOSITHOCTh, YTO KaCCEThl pa3HbIX
’KaHpOB HE NEpEMeEIIanbl Apyr ¢ Apyrom?

5. B amuke nexat 10 kpacHbIX, 9 3€JIeHBIX U 8§ CUHUX
11apoB, OJIMHAKOBBIX HA ollynb. Haynauy
u3BJekatorces 2 mapa. KakoBa BEposSTHOCTb TOTO, YTO
OHU PA3HOILIBETHBIE, €CIIA U3BECTHO, YTO MPHU ITOM
NEPBbIM HE BBIHYT CUHUN 1ap?

6. I3 ceMu BUHTOBOK, Cpelld KOTOPHIX 4
cHaiinepckue u 3 0ObIYHbIE, HAy1auy BEIOUpaeTCs
OJIHA, ¥ U3 HEE MPOU3BOAUTCS BbicTpes. Halitu
BEPOSITHOCTh NOTIAJIaHUsI, €CJIM BEPOSTHOCTh
MOMa/IaHus U3 CHalIepcKkol BUHTOBKU-0,9, a u3
00bI4HOM 0,65.

_ 1 Bapuanr 2 BapuaHT
3ananue 1 0,1 0,9
3aganue 2 5/36 5/36
3ananme 3 0,375 1/18
3ananue 4 1/63 1/28
3ananue 5 28/255 166/247
3ananue 6 0,85 111/140

Hrorosast koHTpoabHas padora 10 kiaace
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Bapuanr 1

1.CxonbKuMH crioco0aMu MOTYT Pa3MECTUTHCS 5
YeNI0OBEK B caJloHEe aBTOOYyca Ha MATH CBOOOIHBIX
MecTax?

2. CKOJIbKO TPEX3HAYHbBIX YHUCEI, B KOTOPHIX HET
OJIMHAKOBBIX ITU(P, MOXKHO COCTaBUTH U3 udp 1, 2,
57,97

3. [ToGenuTento KOHKYpca KHUTOII000B pa3peniaeTcs
BBIOpATh JBe KHUTH U3 10 pa3IMyHbIX KHHUT.
CKOJBKUMHU CIOCOOAMH OH MOXKET OCYIIECTBUTD
3TOT BBIOOD?

4. B smuke HaxoasTCs mapsl ¢ HoMepamu 1, 2, 3,
...,25. Hayran BerHuMarot oauH map. Kakosa
BEPOSITHOCTh TOTO, YTO HOMEP 3TOro L1apa Oyaer
MIPOCTBHIM YUCIIOM?

5. VI3 8 MaJIbYMKOB U 5 IeBOYEK HAMIO BLIACIUTD IS
paboTHI HA MIPUIIIKOJIBHOM y4acTKe 3 MaTbYUKOB U 2
neBouek. CKOJBKUMH CIIOCOOaMH 3TO MOYKHO
caenarb?

BAPUAHT 2

1. CKOMBKO IIECTHU3HAYHBIX YHCET MOKHO COCTABUTh
w3 nudp 1, 2, 3, 5, 7, 9 6e3 noBTropeHus mudp?

2. U3 8 yuamuxcs Kj1acca, yCIEIHO BbICTYIIMBIINX
Ha IIKOJILHOW OJIMMITHAIE, HaJl0 BEIOPATh TPOUX IS
y4acTHs B TOPOJICKOM OJTUMIINALE.

CKoJBKHMH cIOCO0aMH MOKHO CAETAaTh 3TOT
BBIOOp?

3. 13 15 TypucToB Haa0 BEIOPATH ACKYPHOTO H €ro
noMoInHuKa. CKOJIBKUMH CIIOCOOAMHU 3TO MOKHO
crenarb?

4. 13 30 xHUT, CTOSIIIMX HA TOJIKE, 5 y4eOHUKOB, a
OCTaJbHBIE XY/I0’KECTBEHHBIE pon3BeneHms. Hayran
OepyT ¢ moJyiku 0/1Hy KHUTY. KakoBa BeposSTHOCTb
TOT'0, YTO OHA HE OKAXETCsl yUeOHUKOM?

5. 3 9 xHur u 6 xypHanoB HaJ0 BbIOpaTh 2 KHUTU U
3 xxypHana. CKOJIbKUMHU CIIOCOOAMH MOXHO ClIeaTh
3TOT BBIOOD?

OtBeThl K BapHuaHTy 1
1. 120

2. 60

3.45

4.9:25

5. 560

6.1:4

OTBeTHI K BapHaHTy 2
1. 720 gncemn.

2. 56 ciocobamu.

3. 210 cnocobamu.

4. 5/6.

5. 720 cnocobamu.

6. 1/60.

YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O
MMPOLECCA
1. Teopust BEpOSATHOCTEH M CTATUCTHKA. DKCIIEPUMEHTAJIbHOE yueOHOe ocodue ais 10 m 11
KJ1accoB o0meoopa3zoBatenbHbix yupexaenuii / FO.H. Tropun, A.A.Makapos, U. P.Beiconkui,
. B. Smenko. —M.: MITHMO, 2014. — 248 c.
2.BepositHOoCcTh M ctatuctuka. 10-11 xnaccel. [TnanupoBanue u npaktukym:Ilocobue ms

yuurens. bpoackun 1.J1L.

3. Marematuka. BeposTHOCTB U cTatucTuka : 7—9-¢ Kitacchl : 6a30BbIil ypoBeHb : YueOHUK 1 u
2 vacts U. P. Breicoukoro, U. B. fmenko nox pen. . B. Smenko. — 2-e u3a., ctep. — MockBa

: IIpocBemienue, 2023.

4. Marematuka. BeposTHOCTB 1 cTaTucTHKA : 7—9-€ Ki1acchl : 0a30BbIN YPOBEHb :
METOIMUECKOe MocoOue K MpeAMETHOM JIMHUM y4eOHUKOB 10 BEPOSITHOCTH U ctaTucTuke U. P.
Beiconkoro, U. B. Slmenxo nox pea. U. B. Slmenko. — 2-e u3a., crep. — Mockaa :

[Ipocsemenue, 2023.

5.10.H.Tropun, A.A.Makapos, 1.P.Beicouxwuii, U.B.Smenko. Teopust BeposTHOCTEH U
CTaTUCTHKA. 7-9 KJlacchl. — 2-¢ u3ll., nepepadoranuoe. — M.: MITHMO: OAO «MockoBckue

yueOHukn», 2008. — 256 c.

6. TkaueB M.B. DneMeHThI CTATUCTHKHU U BEPOSTHOCTH. 7-9 kiaccel. M., «IIpocBemenue»,2014




LI DPOBBIE OBPA30OBATEJIBHBIE PECYPCHBI 1 PECYPCBI CETU UHTEPHET
https://easyen.ru/

https://resh.edu.ru/

http://statistica.ru/theory/opisatelnye-statistiki/

https://education.yandex.ru/

https://uchi.ru/

https://www.yaklass.ru/

https://math-oge.sdamgia.ru/

https://edu.skysmart.ru

https://ptlab.mccme.ru/vertical
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