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MNOACHUTEJIBHASA 3AIIMCKA

VYuebnbiii Kypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauboJyiee 3HAUMMBIX B NPOrpaMMe cpefaHero oOiiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUMBACT MHCTPYMEHTAJIbHYIO 0a3y s
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpYET
JIOTUYECKOE U a0CTPAKTHOE MBIIIJICHUE O0YyYaIOMIMXCSd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCUUIUIMH. B pamkax maHHOro y4yeOHOro kKypca oOydarouiuecsi OBJIa/IeBaloOT
YHHUBEPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (opMyIHpyeT cBoOU
JOCTHKEHHSI B MATEeMaTH4IeCcKoi (hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOro aHalu3a 3aKjalbIBacT
OCHOBY I YCIEUIHOIO OBJIQJICHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TCH/ICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh UX IS JajbHEHIIero oOpa3oBaHUsA U B
NOBCEIHEBHOH kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpsl M MaTEeMaTHYEeCKOro aHallu3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JIOKa3bIBATh
YTBEPXKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JEAYKTUBHO, MCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpPMUPYET
KpEaTUBHOE U KPUTUYECKOE MBIIIICHUE.

B xone uzyuyenus yueOHOro kypca «Ainrebpa m Hadajla MaTeMaTHYE€CKOIO
aHalM3a» 00ydYaroIIuecs TMOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAIlUH,
WHTEPIpETAllUd  TIOJYYCHHBIX  pEIIeHW#, 3HAKOMSATCS €  MIpUMepaMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEM B TMpHUpPOJAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

Y4eOHblii Kypc 00ianaeT 3HAYUTEINHHBIM BOCHHUTATENIBHBIM ITOTEHIIAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Yy4eOHBId MaTepuaj, CHOoCOOCTBYIOIIUI
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduky ydeOHOM
NESITEIbHOCTH, TpeOyIolel MPOJOIKUTENbHOM  KOHIICHTPAlMM BHHUMaHUS,
CaMOCTOSITETbHOCTH, aKKyPAaTHOCTH U OTBETCTBEHHOCTH 3a TIOJYYEHHBIN PE3yNIbTaT.

B ocHOBe MeToaMKHN 00y4eHHs anredpe u HadajaaM MaTeMaTHIeCKOTo aHaIn3a
JICKUT ACSITEbHOCTHBIN NMPUHIUI 00YUICHHS.

B ctpykType yuebHoro kypca «Anredpa 1 Hauajaa MaTeMaTHYECKOTO aHAIHN3a
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00y4eHMs Ha ypOBHE CpeIHEro o01ero oopa3oBaHmsl, ECTECTBEHHO JIOTOIHSS APYT
Jpyra ¥ MOCTENEHHO HACHIIIasCh HOBBIMH TEMaMU U pasenamu. JlaHHbIi yaeOHbIi
KypC SBIISIETCS WHTETPaTHBHBIM, MOCKOJIBKY 0O0benuHseT B cebe cojep:kaHue
HECKOJIbKMX MaTeMaTHYeCKMX IAUCLMIUIMH, TaKMX KakK anredpa, TPUTOHOMETpUS,
MaTeMaTUYECKUI aHAJIN3, TEOPUS MHOXKECTB, MaTEMaTHUYECKasi JIOruKa u npyrue. [1o
Mepe TOro Kak oOyvaroliyecs OBJa/eBaloT BcE Ooliee MIUPOKUM MaTEMATHYECKUM
anmapaToM, y HUX MOCJEI0BATENIbHO (POPMUPYETCS U COBEPILICHCTBYETCS YMEHHE
CTPOUTb MAaTEMaTUYECKYyI0 MOJECIb PEAIbHOW CHUTYyallud, NPUMEHATH 3HaHUS,
IOJlyYEHHBIE MPU H3YYEHMHM Y4e€OHOro Kypca, Ul PEIICHHS CaMOCTOSITEIIBHO
c(opMyJIMPOBAHHON MaTeMaTUYECKOW 3a/ayd, a 3aTeM HMHTEPIPETUPOBATH CBOU
OTBET.

CopnepxxarenpHo-MeTOIMYECKas JIUHMS «UMcia U BBIYMCICHUS) 3aBEPIIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX YHCEN, KOTOPOE OBbLIO
HA4aTo Ha ypPOBHE OCHOBHOIO o011ero oopazosanus. Ha ypoBHe cpeanero o0uiero
oOpa3oBaHus 0co0O€ BHUMaHue yAensiercss (OPMUPOBAHHMIO  HABBIKOB
pPalMOHAIBHBIX BBIYMCIICHHM, BKIIIOYAIOIMIMX B €0 MCIOJIb30BAaHUE Pa3IMYHBIX
dbopM 3amucu YHMCla, YMEHUE JenaTb NPUKUAKY, BBINOJIHATH MPUOIMKEHHBIE
BBIUMCJICHHS], OLIEHUBATh YHUCIIOBbIE BBIpaXEHHS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYYaroIIMMCsi MHOXKECTBAa HaTypajibHbIX, IEJbIX,
palMOHAIBHBIX W JCHCTBUTENBHBIX  YKCENT  JIONOJHAIOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4Huceld. B  KaXaoM M3 53THX MHOXECTB pPacCMAaTPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puUYecKue 3aJaud U ONepaluu: JeJIeHHe Haleo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJbIX 4YHCeN, 0coOble CBOMCTBA
palMoHaNbHBIX U HUpPPAIMOHATIBHBIX YKCeN, apu(pMETHUECKHE ONEpaluy, a TaKkKe
U3BJICUEHUE KOPHS HATYypaJlbHOM CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCElL.
bnarogapss mocienoBaTelbHOMY pacIIMPEHUIO0 Kpyra HCIOJIb3YEMBIX YHUCEN U
3HAKOMCTBY C BO3MOXXHOCTSIMHM UX MPUMEHEHUS I PELICHUs PAa3IUYHbIX 3a/1a4
dbopMupyeTcsi peaCTaBICHUE O €IUHCTBE MATeMAaTUKU KaK HayKu U €€ poJiH B
IOCTPOECHUU MOJIEIEN PEAJbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000IeHuE U
KOHKpETHU3aIHsl.

JIunust «YpaBHEHUS M HEPABEHCTBA» PEAJTU3YETCs HA MPOTSHKEHUU BCETO
oOydeHHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHuUs, MOCKOJIbKY B KaXKJIOM
paznene IIporpamMMbl IpPEenyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3anad. B
pesynbraTe OOydaroluecss OBJIAJAEBAIOT Pa3jIMYHBIMM METOAAMM  PEIICHMS
palMOHAIbHBIX, HUPPALUOHAIbHBIX, IOKA3aTEJIbHBIX, JIOTAapUPMUUECKUX U
TPUTOHOMETPUYECKUX YPABHEHMI, HEPABEHCTB M CHUCTEM, a Takke 3ajady,
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JlanHasi copepxaTenbHas JIMHUSA BKIIOYAET B ce0s Takke GOpMUPOBAHHE YMEHUN
BBIMIOJHATH  pacuéTel 1o  (opmymnam, mpeoOpa3oBaHus  pPalUOHAIBHBIX,
UppaIMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHUH, a TAKXKE BBIPAXKCHUM,
coJlepKallluX CTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredGpandeckoro
MaTepHaa IpoOUCXOIUT ajdbHEeHIIIee pa3BUTHE AITOPUTMHUYECKOTO U a0CTPAKTHOTO
MBIIUICHUST 00yJarommxcsi, GOpMUPYIOTCS HABBIKU JEAYKTUBHBIX PacCyXICHUH,
paboTBl C CHMBOJIBHBIMH (oOpMamH, TPEACTABICHUS 3aKOHOMEPHOCTEH u
3aBUCUMOCTEH B BUJIE PABEHCTB U HEPaBEHCTB. AnreOpa npeniaraet 3QPpexTuBHbIC
WHCTPYMEHTBI Il PEUICHUS MPAKTHUYECKUX W €CTECTBEHHO-HAYYHBIX 3ajady,
HaIJISTHO IEMOHCTPUPYET CBOM BO3MOXHOCTH KaK 3bIKa HAYKH.

CopepxarenbHo-MeToauueckass JuHUA «DyHKIMM W Tpa@UKW» TECHO
NEPeruIeTaeTCcs C JAPYTMMH JIMHUSAMH Y4e€OHOTO Kypca, MOCKOJIbBKY B KaKOM-TO
CMBICJIE 33JaET MOCIIE0BATEIBbHOCTh U3YUEHUS MaTepuaia. M3ydeHue CTelneHHOoH,
MOKa3aTeNIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUIECKUX (PYHKIIUN, UX CBOMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUMU 7Sl pelleHus 3a1ad U3 APYruX y4yeOHBIX
IPEIMETOB U PEAIbHON KU3HU TECHO CBS3aHO KAK C MAaTEMaTHYECKUM aHAJIU30M,
TaK M C PEIICHHWEM YpaBHEHHM M HepaBeHCTB. [lpum 3TOM OosibllIOE BHUMaHUE
yaensercs GOPMUPOBAHUIO YMEHHUS BBIpaKaTh (HOpPMyJaMu 3aBUCHMOCTH MEXKIY
pa3NTUYHBIMA BEJIMYMHAMH, MCCIIEIOBATh TOJyUYCHHbIE (QYHKIIUU, CTPOUTH HX
rpaduku. Matepuain 3Toil cojiepkaTeIbHON JIMHUY HAIIEJIEH Ha PA3BUTHE YMEHUN U
HABBIKOB, MIO3BOJIAIOIIMX BbIPAXKaTh 3aBUCUMOCTH MEXAY BEJIMUMHAMH B Pa3IUYHON
dbopme: aHATUTHYECKOM, Tpadudeckor U ciioBecHO. Ero n3yuenne crnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBINIJICHUS, CIMOCOOHOCTH K OOOOIICHUI0 U
KOHKPETHU3AIUH, UCIIOIb30BAHUIO AHAIIOTUH.

CopnepxxarenpHast nuHug «Hauana MareMaTHyeckoro aHaius3ay MO3BOJISIET
CYILIECTBEHHO PACHIUPUTHh KPYT KaK MAaTeMaTHUYECKHX, TaK U MPUKIAJAHBIX 3a/ad,
JOCTYITHBIX OOYYaromuMcs, TaK KaK y HUX TOSBISIETCS BO3MOXKHOCTh CTPOUTH
rpa@uky  CIOXKHBIX (YHKIHA, OMPEAENATh WX HAWOONBIINE W HAUMEHBIITUE
3HAYEHHUA, BBIYUCIATH IUIOMAAU (Puryp u oO0bEMBI TEN, HAXOAUTH CKOPOCTH H
YCKOpeHHsl TpolieccoB. JlaHHas coaepikareibHas JHMHHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNiel pealbHbIX CUTYyaluH,
MO3BOJISIET HAXOIUTh HAUITYUIIIEE PEIICHUE B MPUKIIAHBIX, B TOM YUCIIE COLIUATIBHO-
PKOHOMHMYECKHMX, 3a/a4ax. 3HAKOMCTBO C OCHOBAaMHM MaTE€MaTHYECKOIO aHaJIn3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMaIbHO-JIOTHYECKOTO U KPEaTUBHOTO
MBIIICHUS, (OPMUPOBAHUIO YMEHMHM pAacloO3HaBaTh MPOSIBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U HCKyccTBe. O0yUaronecs y3HaroT O BBIJAIOLINXCS
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CopeprxkatenbHO-METOIMYeCKast TUHUS «MHOXKECTBa M JIOTMKa» BKIIIOYAET B
ceOs1 DIIEMEHTHl TEOPUU MHOXKECTB M MAaTeMAaTHYECKOW JIOTUKH. TeopeTHKO-
MHO>KECTBEHHBIC MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIPHOM MaTEeMATHKH
W TIpeIaraloT HanOoJiee YHUBEPCAIbHBIM SI3bIK, OOBEIUHSIONINN BCE pa3/ieibl
MaTeMaTHUKH H e€ TPWIOKCHUH, OHM CBS3BIBAIOT pPa3HbIC MaTeMaTHYCCKUE
JTUCIUTUIMHBI W WX TPWIOKEHUS B eauHoe 1enoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarmeMycss IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMCHHOM MaTEMAaTHUKH W HCIIOJIb30BaTh €T0 IS BBIPAKCHUS CBOMX MBICIICH.
JIpyruM BaKHBIM TPU3HAKOM MaTEMaTHKH KaK HayKH CJIeAyeT IIPU3HAThH
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUN U CJEJAOBAHHE ONPEIEIEHHBIM
mpaBujaM  TOCTPOCHHS  JTOKA3aTebCTB.  3HAKOMCTBO  C  DJEMEHTaMHU
MaTEMaTUYECKONW JIOTUKH CIIOCOOCTBYET PpPAa3BUTHIO JIOTHUYECKOTO MBIIIICHHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOU PACCY>KJIEHUSI HA OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKM KPUTHUECKOTO MBIIICHHS.

B yueObHOM Kkypce «AnreOpa W Hadajga MaTEMaTHYCCKOTO aHAJIHM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITMPOBAHUS, KOTOPHIE TPHU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTyallui, WCCIEAOBAHMS O3TUX MOJIENIeH C TOMOIIBIO ammapara aireopbl H
MaTEMaTUYECKOT0 aHalin3a, WHTEPIPETAIMH TMOJYyYEeHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KK/IBIN M3 Pa3/eiioB MPOTPaMMBI, ITOCKOJIBKY BECh MaTepHal
y4eOHOTO Kypca IIMPOKO HCIONB3YETCs I pelieHUs MPUKIaIHBIX 3amad. [Ipu
pPEIICHUH  pEAbHbIX  MPAKTUYECKUX  3a7ad  oOydYaroniuecss  pa3BHBAIOT
HAOJIOMATENIbHOCTh, YMEHHUE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe H  KOHKPETU3UPOBATh  MPOOJIEMY.
JlesTenpHOCTh MO (OPMHUPOBAHHWIO HABBIKOB PEIICHHUS TPHUKIAJHBIX 3a7ad
OpraHU3yeTCs B IIPOIIECCe U3YyUEHHUS BCEX TeM yueOHOTO Kypca «AnreOpa 1 Hadasa
MaTEMaTUYECKOTO aHATTU3ay.

Ha w3yuenune yueOHOTO Kypca «AnreOpa M Hadajga MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).
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COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucia ¥ BBIYHCIEHHUS

Panmonanpabie unciia. OOBIKHOBEHHBIE U JICCSATHYHBIC JPOOH, IPOIICHTHI,
OeckoHeuHble TNepuoanueckue npodu. [lpuMeHeHue apoOer W MPOLEHTOB IS
pelIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JeWicTBuTtenbHble yucha. PanuoHanbHBIE W UPPALMOHAIBHBIE YHCJIA.
Apudmerrueckue  omnepanud ¢ JICUCTBUTEIbHBIMU  4ucIaMud.  Mopayib
JEeWCTBUTEILHOTO YHCIIa B €ro cBoicTBa. [IpubnmkEéHHBIC BBIYMCICHUS, TTPAaBHUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYHCICHUM.

Crenenpr ¢ 1ensIM  HokazareneMmM. buHoMm Hprotona. HMcnosb3oBaHue
noaxo e GopMbl 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJI PEIICHUS MTPAKTUYECKUX
3a7a4 ¥ MPEACTABICHUS JAHHBIX.

Apudmernueckuii KOpeHb HaTypaJIbHON CTEIIEHH B €T0 CBOMCTBA.

CreneHb ¢ palnvoOHAJIBHBIM IOKa3aTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa norapudma. JlecaTuuHbie W HaTypaibHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHs U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHUS M YpaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1ENIBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPABEHCTB. MHOIOWIEHb OT OJHOW MEpEeMEHHOH. JleieHne MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3zy. MHOrousieHs!I ¢ 11es1bIMU KO3 PUIIUEHTAMHU.
Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BEIPAXKEHUM, COACPKAIIMX CTCIICHU M KOPHHU.

HppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI pelieHust
UppalMoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbI PEIICHHS TOKa3aTeIbHbIX

YPaBHEHUM.
[Tpeobpa3zoBanue BbIpaX)EeHH, COEPIKALIUX JOTrapru(MBbI.
HUS. OcCHOBHBIE METO/IbI pelieHus
JTOH ﬁ%)Mﬁ'ﬂ&ﬂ@ﬂ AHenuii.
an OHHOUW NOAIMUCKEIO
CHOBHBIC TPUTOHOMETPHUECKHE bopMyIbI. [Tpeobpa3zoBanue
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Pemienne cucteM JIMHEMHBIX YypaBHEHHMW. Marpuua CuCTeMbl JIMHEHHBIX
ypaBHeHUI. OnpenenuTens MaTPUILLI 2 X2, €ro TEOMETPUYECKUM CMBICT U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONPENEIUTENs I PEUIeHUsS CHCTEMbI
JVUHEWHBIX ypaBHEHHI. PelleHWe NpUKIagHBIX 3aJad C IOMOLIBID CHUCTEMBI
JVHEWHBIX YpaBHEHUH. MccnenoBanue NOCTPOCHHOW MOJAENH € TOMOIIBIO MaTPHIL
Y OIIPENICIIUTEIICH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTYallMd C IOMOIIBIO
YpaBHEHUII U HEpaBEHCTB. lIpuMeHeHHe ypaBHEHUN M HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKHX 3aJ1a4 U 3a/1a4 U3 pa3IMuHbIX 00JaCTel HaAyKU U pealbHOM KU3HU.

DOyHKUMH U TPaPuKHn

@OyHKusA, crnocoObl 3amanus (QyHKkIuM. B3auMHO o0OpaTHble (YHKIMH.
Komno3zummss @yukiui. I'papuk  (yHkmu. DineMmeHTapHble MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIA.

OO6usacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (ynkumu. Hymu yskium.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MakCUMyMbl U MUHUMYMBI
dbyukiuu. Haubonbiiee 1 HauMeHbIlee 3HaUeHUs (DYHKI[MM HAa POMEKYTKE.

Jluneiinasi, KBaJpaTuyHasi W APOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEJIOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHast GyHKIMS ¢ HATypaJIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBolicTBa U rpaduk KOpHS N-Oi CTENEHU KaK PyHKIUU 0OpaTHOU CTENEeHU
C HaTypaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHast u Jjorapudpmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 pelIeHUs YpaBHEHUH.

TpuronomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(GyHKUMNA YUCIOBOTO apryMEHTA.

QOYHKIMOHAIBHBIE 3aBUCHMOCTM B pEaJbHBIX MPOLECCAX M SBICHUSX.
['paduiku peasbHBIX 3aBUCUMOCTEH.

Havana maTeMaTH4ecKOro aHajm3a

ITocimenoBaTelIbHOCTH, CHOCOOBI 3aJaHUsl ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTUYeCKOM MHIYKIUHA. MOHOTOHHBIE U OTpaHUYEHHbIE MOCTIEA0BATEIbHOCTH.
HcTopusi BOZHMKHOBEHHUS MaTEMaTHMUECKOTO aHaJIM3a Kak aHanu3a OEeCKOHEYHO
MaJbIX.

Apudmerrueckas U reoMeTpuuecKas rnporpeccuu. beckoneuHno yobiBaromas
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEYHO yOBIBAIOIIEH TreOMEeTpUYECKON
IIpOrpeccruy. JINHENHBIN U 3KCIIOHEHIMAIBHBIN pocT. Yncno e. Popmyiia CI0KHBIX
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HenpepoiBHble (QyHKIMM ¥ HUX CBOWCTBA. TOUKM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢ynkiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHWS HEPABEHCTB. l[IprMeHeHHe CBOWCTB HENMPEPBIBHBIX
GyHKIUI 1715 penieHus 3aaa4.

ITepBas u Bropas npou3BoaHble QyHKIUU. Onpenenenne, reOMeTpUIECKui U
buznyecKkuii CMBICI MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[TpousBogubie  snmemeHTapHbiX  ¢yHkiuil.  [IpousBogHass ~ CyMMBI,
IPOU3BENIEHUS, YaCTHOTO ¥ KOMIIO3UIIMY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHoOXecTBO, OIlepald HaJ MHOXKECTBAMM M HMX CBOMCTBA. JlMarpammel
Oinnepa—Benna. [lpumeHeHHe TEOPETHMKO-MHOKECTBEHHOTO — ammapara Ui
ONMCAHUs PEAJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHWUU 3a1ad U3 IPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMaTHUYECKOTO OOBEKTa, CJIE/ICTBHUE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIE YDABHEHHS.

11 KIIACC

Yucia v BIYMCICHUSA

HatypaneHble n nensle yucia. IIpumenenne npru3HakoB AECIUMOCTH LIEJIBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HammMeHblliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa 1uis pemeHus
3a/1ay B LENbIX YHCIIAX.

KoMmmnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeTudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamMu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IJIOCKOCTH.
®opmyna Myaspa. Kopau n-oii cTeneHu U3 KOMIUIEKCHOTO uucia. [I[pumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs (PU3NUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHHs U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPAaBHEHHI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIECTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO60p  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHMM C  MOMOIIbIO
TPUTOHOMETPUUECKON OKPY>KHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS I[OKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELICHUS UPPALUOHAIBHBIX HEPABEHCTB.

CUCTEM M COBOKYIHOCTEH palHOHAIbHBIX,

u ﬁ%ﬁﬁ%ﬁ&ﬁﬂdﬂ%ﬂﬁ%ﬁmwmx 1 orapu(P)MUIECKUX yPABHEHUI.

POHHOM I'I%%I‘IMCI:I-O
paBHeHI/I}I, paBeHCTBa U CUCTCMBI C HapaMeTpaMI/I.




[IpuMeHeHne ypaBHEHUI, CUCTEM M HEPABEHCTB K PEIICHUIO MATEMAaTUYECKUX
3aJ1a4 ¥ 3a/1a4y U3 pa3lInyHbIX 00J1acTel HAYKH U PEAIbHOM KU3HU, UHTEPIPETALHS
ITOJIyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommozunuu ¢GyHkIUd. ['eomerpuyueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUNM M HepaBeHCTB. [ 'paduueckue
METO/bI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT NMPH PEUICHUM 3aJady HU3 JPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Havasa MmaTeMaTH4€CKOro aHaJIn3a

[TpuMmeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMII HA MOHOTOHHOCTH U
skcTpeMyMmbl. HaxoxaeHre HanboapuIero 1 HAMMEHbILIEro 3HaYeHUI HEeNPEPbIBHON
(yHKUIHUH Ha OTPE3KE.

[IpuMeHeHnEe NPOU3BOAHOM UL HAXOXKACHUS HAWIIY4dIIEro pElICHUs B
NPUKIIAIHBIX 3aJadax, Ui ONpPENCIICHUs CKOPOCTH M YCKOPEHMsS IIpoLecca,
3aJIaHHOTO (HOPMYJIIOH M TpaPuKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuH. [IpaBuna HaxoxIeHus nepBooOpa3HbIX.

WNuterpain. ['eoMmeTprudeckuil CMbICI MHTETpAJIa. BeruuciaeHne onpenenéHHoro
uHTerpana no gpopmyne Hetotona-Jleionuna.

[TpumeHeHrne uWHTerpajia A HaXOXKJEHUS IUIOIMaJell MiIockux ¢Guryp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHIuanbHbIX ypaBHEeHUH. MartemaTuueckoe
MOJICJIMPOBAHUE peaJbHBIX TPOIECCOB C MOMOIIBI0 U depeHInaTbHbIX
YPaBHCHUM.

- \
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[UDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS

c(hOpPMHPOBAHHOCTH TPAKIAHCKOHN MO3UIIMN 00YUaIOMErocs Kak aKTUBHOTO H
OTBETCTBEHHOTO YJIEHAa POCCUMCKOI0 O0IIECTBA, TPEACTABICHUE O MATEMaTHYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUM, TMPOLECIYP
IpaXJIaHCKOro  oOmiectBa  (BBIOOPBI, ONPOCHI U JIPyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COIIMAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHU C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM T'PakTaHCKOW HIACHTUYHOCTH, YBOKCHHUS K
MPONJIOMY M HACTOSIIEMY POCCHUCKOW MaTEMaTHUKH, IIEHHOCTHOE OTHOIIECHHUE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MaTeMaTUYE€CKOW IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusx, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHHCKOTO Hapojaa, chOpMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, dTUUYECKOTO TMOBEJCHUS, CBSI3aHHOTO C MPAKTHUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U CSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIa/ia B TIOCTPOCHHUE YCTOWUHMBOTO OYIYIIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUAs ACTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELICHU, pacCy>KJIeHU, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pa3JInYHbIX BUJOB UCKYCCTBA;

5) pu3UecKOro BOCIIUTAHMS

chOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MAaTeMAaTUYeCKHe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0POBbIO (3I0pPOBOE THUTAHHME, COAJAHCUPOBAHHBIN PEXKUM 3aHATHU U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTUBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESTEIbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHMS:

/
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CepTtudpukat OE42607F

TOTOBHOCTH M CIIOCOOHOCTh K  MaTeMaTHYEeCKOMY  OOpa30BaHHIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU >KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MTPAKTUUECKUX 33/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0OrH4eCKOro BOCIUTAHUS :

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATIbHO-I)KOHOMUYECKUX MPOIIECCOB HAa COCTOSIHUE MPUPOJHON M COIMAIBLHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIEGHKH HMX BO3MOXKHBIX
MOCIIC/ICTBUM JIJI1 OKPY’KAIOIIEH CpPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAaKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl YeITOBEUECKON AEATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTH
JUISL pa3BUTHUSL IUBUJIM3AIIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKU U MAaTeMaTU4YeCKOU
KYJBTYpOU KaK CpeJICTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYAIBLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IMo3HaBaTeIbHbIE YHHBEPCAIbLHbIE YUeOHbIE IeHCTBHS

ba3oBble JJornyeckue AeMCTBUA:

BBLIABJIAT M XapaKTEPU30BaTh CYIIECTBEHHBIE IMPU3HAKM MATEMATUYECKHMX
OOLEKTOB, MOHATUM, OTHOINEHUN MEXAYy MOHATHAMH, (POPMYIHPOBATH
OIpeEeIeHUs IOHATUM, YCTAHABIMBATEL CYIIECTBEHHbINM NPU3HAK KIacCU(PUKALINY,
OCHOBaHMs )11 000OIIEHUS M CPABHEHHUS, KPUTEPHH IIPOBOAMMOIO aHAJIN3a;

BOCIPUHUMATL,  (OPMYJIHMPOBATL W NPEOOpa3OBLIBATE  CYXKICHMS:
YTBEPANUTENBHBIE U OTPUIIATENLHEIE, €MHUYHEIE, YACTHBIE U OOIINE, YCIOBHEIE;

BBISBJIATH MATEMATHUECKHAE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M IIPOTHBOPEUHS
B (paKTaX, JAHHBIX, HAOJIONEHUIX M YTBEPHKIECHHUSX, NPEAIarath KPUTEPHH s
BBISIBJICHUS] 3aKOHOMEPHOCTEW U TPOTUBOPEUNI;

J€7aTh BHIBOALI C MCIHOJNL30BAHUEM 3aKOHOB JIOTHKH, AEAYKTUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUEHHUH, YMO3AKIFOUEHHH 110 aHAJIOTUH;

IPOBOIUTH CAMOCTOSATENBHO JIOKA3aTENbCTBA MATEMATHYECKUX YTBEPKICHUIM
(IpIMBIE ¥ OT IPOTUBHOIO), BBICTPAUBATH APIYMEHTALIUIO, IPUBOAUTE IIPUMEPHI U
KOHTPIPUMEPLI, 000CHOBHIBATH COOCTBEHHBIE CYKIEHHUS U BHIBOJIBL;
yueOHOU 3amaur (CpaBHUBATH HECKOJIBKO
ng%ﬁﬁi‘%ﬁﬂ&ﬁ'&ﬂﬁ?ﬁﬁﬁn aThb HaupoJee MOIXOAAIMN C Y4ETOM CAMOCTOSTEILHO

TPOHHOWM NOANU
BBIJICJICHHBIX KPUTCPHCB ).
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UCIIOJIb30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUN HHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJAUTH CAaMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHNE
[0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POPMYIMpOBaTh OOOOIIEHHST U BBIBOJBI MO pe3yjibTaTaMm
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JOCTOBEPHOCTh
MOJTy4YEHHBIX pPe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOIecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHHUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH MHPOPMAIMK, JAaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOMIPOC | JUISI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIUIO PA3TUYHBIX BUAOB U (PopM
IpEICTaBICHNUS;

CTPYKTYpUpPOBaTh HMH(GOPMALIMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WLTIOCTPUPOBATH TpadUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHHMBEpPCaAJIbHbIE Y4eOHbIE A1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (HOPMYIHPOBATH CYKACHUSI B COOTBETCTBUHU C YCIIOBUSIMU U
HEJISIMUA OOIIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCHbMEHHBIX TEKCTaX, JaBaThb MOSCHEHHUS TIO XOJy pEUIeHUs 3aJayu,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYKAaeMOIl TEMBbl,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXKICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4ve M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YIbTAThl PELICHUS 331a4d, SKCIIEPUMEHTA, UCCIEIO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (OpMaT BBICTYIUICHUS C YYETOM 3aaady

/

Rercramenon < 05,00 SAMG QPR AR

Bnageney KyHu Mana KOpbeBHa

-

O

IIPE3CHTALUN U OCOOCHHOCTEN ayIUTOPUU.
OOKYMEHT NOANUCAH

?,}'IEKTPOHHOPI noanuchbro .
eI‘y.]IﬂTI/IBHLIe y l/IBepcaJILHbIe yqeﬁnme JEUCTBUA




COCTaBJISTh IJIaH, aITOPUTM PELICHHS 3a/1auH, BEIOMPATh CIIOCOO PEIICHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH  KaK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJAETh
cnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpolecca W pe3ylibTara peHieHHs
MaTeMaTU4YECKOW 3a7auH;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEUICHUU 33]a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBHUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUS Pe3yNbTaTOB JESTEIbHOCTH, HAXOIUTh OLINOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMAaTh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIWBHUAYaIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3a7ad, OPUHUMATh I€JIb COBMECTHOMU
NeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3alMI0 COBMECTHOWM pPalOThI, pacHpenesiTh
BU/IBI pabOT, IOrOBapUBATHCS, 00CYkKIATh MPOIIECC U PE3yIbTAT padOThI, 00001IATH
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax paldoThl (00CyXaeHus, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BBITIOJIHATH CBOIO YacCTh pab0OThI M1 KOOPAUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B O0mMi TPOAYKT TO KpUTEpUsM, CHOPMYIMPOBAHHBIM  yYaCTHHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATDBI

K koniy obyuenuss B 10 kJjacce 0OydyarOIIMICA TOJYYUT CIICAYIOIIHNE
MIPEIMETHBIC PE3yJIbTaThl MO0 OTACIBHBIM TeMaM pabouell mporpaMmbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHATU3ay:

Yuciia ¥ BBIYMCJIEHUSA:

CBOOOJIHO OIEPUPOBATH MOHATUSMH: paAlMOHATBLHOE YHUCIO0, OCCKOHEYHas
nepuoAndecKkasl JaApoOb, MPOIECHTHI, HPPaAllMOHAIBLHOS YHCI0, MHOXKECTBA
pPaLMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb AEUCTBUTEIBHOTO YUCIIA;

MPUMEHATh JPpOOM W TPOLEHTHI JUIsl PEIICHUS NPHUKIAJHBIX 3a1ad U3
bHOM JKU3HU;

Q A 163 €HHBIC BB[UHUCJIEHUS, IPABUJIA OKPYIJICHUS, TPUKULIKY U

3NEKTPOHHOM NOANUCHLID o
OLICHKY pe3yJIbTaTd BbIYHUCIICHHUH,
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CBOOOJTHO ONEPUPOBATH MOHIATHEM: CTEINEHb C LEJIbIM I0Ka3aTeseM,
UCITIOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIUCH IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
MPaKTUYECKUX 3a]1a4 U MPEACTaBICHUS JaHHbBIX;

CBOOO/IHO OIEpUPOBaTh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTCIICHU;

CBOOOJTHO OIEPUPOBATH IMOHATUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTeNIEM;

CcBOOOIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, ICCATHUYHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHIEHC
YHUCJIOBOI'O apTyMEHTA;

OIEpUPOBATh MOHATUAMH: APKCUHYC, aPKKOCUHYC M apKTAHI€HC YMCIIOBOrO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPAaBHEHUS M YPABHEHUS-CIIEJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

NPUMEHATh Pa3jIUYHbIE METOAbl PEIICHUS palUMOHAIBHBIX U JAPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JMJIA PELICHUS
HEPABEHCTB;

cBOOO/IHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IMepeMEeHHOH,
MHOTOWIEH € UEJIbIMHA KO3 PUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JIEJICHUE
MHOTOWIEHa Ha MHOTOWIEH C OCTaTKoM, Teopemy be3y um Teopemy Buera s
pelIeHus 3a1ay;

cBOOO/IHO ONEpUpOBaTh MOHATUSAMHU: CHCTEMAa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENh MaTpulbl 2 X 2 M €ro TEOMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOMICTBA ompenenurens 2 X 2 g BBIYMCICHHS €ro 3HayeHwus,
OPUMEHSATh ONPENCIUTENId JUIsl PELIEHUST CUCTEMbl JIMHEHWHBIX YpaBHEHUH,
MOJIEJIMPOBATh PEAJBbHBIE CUTYallU! C TIOMOLIBIO CHCTEMBI JIMHEWHBIX YPaBHEHUH,
UCCJIENOBATh IOCTPOEHHBIE MOJEIM C ITOMOIIBI0 MaTpUIl W OIpPEAEIIHUTEIEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMH [JIsi NpeoOpa3oBaHMS
BBIPAKCHUN;

BBITNOJIHATH MpeoOpa30BaHUs YUCIOBBIX BHIPAXKEHUHN, COJEPKAIINUX CTETIEHU C
palMOHAIBHBIM [TOKA3aTeNEM;

UCI0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pmMHUECKUX BbIPAKEHUN;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HpPpPAIHMOHATbHBIC, MOKAa3aTelIbHbIE U
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JJIOTAPU(MOMUYCCKHUEC ABHCHU 1 HaXB HUTh UX PCIICHUA C ITIOMOIIBIKO PABHOCUJIBHBIX
,EI,BK@MEHT nonrYlRCAH ’ & p Lo b

NSREXSBORIHOM POAMIFABA IPOBEPKY KOPHEH;




IPUMEHSTh OCHOBHBIE TPUTOHOMETPpHUECKHUE POPMYIIBI I TPeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO0 YCIOBUIO 3aJayd, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM almapara ajreopsl.

DOyHKUMHA U TPapuKu:

cBOOO/IHO ONEpPUPOBATh NOHATUAMU: (PYHKILHS, CIIOCOOBI 3a1aHusl QyHKUUH,
B3aMMHO 0OpaTHble (QPYHKIUHU, KOMHO3MIMUSA (QYyHKUUNA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE MIpeoOpa3oBaHus rpa)uKoB PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTh ONPEAEICHUS U MHOKECTBO
3HaYeHUN PYHKUINHU, HYJIH QYHKIMH, TPOMEXKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJHO OINEpUpPOBaTh IMOHATUSAMU: YETHBIE W HEYETHbIE (DYHKIHH,
NepPUOINYECKHE (PYHKIIUHU, TPOMEXKYTKH MOHOTOHHOCTH (PYHKIIMH, MAKCUMYMbI U
MUHUMYMBbI (DYHKIIMM, HaumOoJiblIee M HauMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHbIM U
HeabIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUMU C HATypalbHbIM U ILEJIbIM
nokasaresieM, rpaduk KOpHsS N-Oi CTeneHW Kak (DyHKIHH OOpaTHOM CTENEeHH C
HaTypaJbHBIM I0Ka3aTeJEM;

ONEepUPOBATh TOHATUSAMU: JIMHEWHAas, KBaJpaTUUHas U JPOOHO-JIMHEWHas
(GYHKIMH, BBITIOJHATE 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: IOKa3aTelbHAas M JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX Tpa@UKUA s PEIICHUS
YPaBHEHUH;

CcBOOOJIHO OMNEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OTpeJieieHre TPUTOHOMETPUYECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIONIb30BaTh rpaduku (QYHKIMA Ui UCCJIENOBAaHMUS IMPOILIECCOB U
3aBUCUMOCTEH MpH pElIeHUH 3aJlay U3 APYrHuX y4eOHBIX MPEIMETOB U PealbHON
KU3HU, BBIpAXXaTh (HOPMyJIaMU 3aBUCUIMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKas M TIeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBAOIasl T€OMETPUYECKAsl IPOTrPECCHs], TMHEUHBIN U
HKCMOHEHLIUATIBHBINA POCT, (hOPMYJIa CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE O
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JOKYMEHT NOAMNUCAH

SHEWW%HWQWCCHH A1 pCICHrA PCAJIbHBIX 3a/lad IIPHUKIIaJHOT'O




cBOOOHO OTIEPUPOBATH MOHATUSIMH: MTOCJIETOBATEIILHOCTD, CITOCOOBI 3a/1aHUS
MOCIIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOTHO ONEPUPOBATH OHATUSMU: HEMPEPHIBHBIE PYHKIIMHU, TOYKU Pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI rpaduka QyHKINH;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3KeE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKIUHN ISl pEIICHUS 33]1a4;

CBOOOJTHO OIEpPUPOBATH TOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOJIHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO U KOMITO3HUIINU
IBYX (YHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3UUECKHI CMBICT MPOU3BOJHON IJis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpPHpPOBaTh  TMOHATHUSMHU: MHOXKECTBO, OMEpaluud  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar sl ONMCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 JIPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO OIEPHPOBATh TMOHATHUSMU: OIpEAeTeHHE, TeopeMa, YpaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEIbCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy ob0ydyenuss B 11 kiacce oOyyaromuics TOJYYUT CIEIYIONTUE
npeIMeTHbIe Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yuciia ¥ BBIYUCTICHUSA

cBOOO/IHO ONIEPUPOBATH MOHATUSAMU: HATYPAIHLHOE U LEJI0E YUCIIO, MHOKECTBA
HATYpaJIbHBIX U LEJIbIX YUCEJI, UCIIOJIb30BATh MPU3HAKU JIETMMOCTH LIEJbIX YHCEl,
HOJ/l m HOK HaTypanbHBIX 4yucen Mg pEelIeHUs 3aJad, MPUMEHSTh alrOpUTM
EBxnuna;

CcBOOOMHO OMEpUpPOBAaTh TMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMYHbIX TO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

cBOOOIHO ONEpUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPUUECKOU (hOpMe, BBIMOIHATH apUPMETHUECKUE ONEepalui ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.
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YpaBHeHUHA U HeRaBeHCTBa:\
JOKYMEHT NOANUCAH

3JIEKTPOHHOW NMOAMUCHIO




CBOOOJHO OMNEPUPOBATh MOHITUSMH: HUPPALUOHAIIbHBIC, MOKa3aTelIbHbIE U
JorapuMUYECKHEe HEPaBEHCTBA, HAXOJUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIbHBIX MIEPEXO/IOB;

OCYHIECTBJISATH OTOOpP KOpPHEM TMpH pEUIEHUHu TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMEPUPOBATH MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxomumble  (OPMYJIBI  JIJII  PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUSA, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPAUUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPABHEHUN U HEPABEHCTB;

peuarpb paloOHaJIbHbIE, VppalUOHAIbHBIE, II0Ka3aTeJbHbIE,
gorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPABEHCTBA,
coAepKalye MOIYJIU U apaMeTpPhI;

MPUMEHSITH TpauuecKkrue METOJIbI /I PEIICHUSI YPaBHEHUM U HEPABEHCTB, a
TAKXKE 3aJ71a4 C MapamMeTpamu;

MOJICNIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIOBUIO 33aJ1a4H,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCHOJIB30BAHUEM ammapara aiareOpsl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA;

CTPOUTH FEOMETPUYECKHE 00pa3bl ypaBHEHUM U HEPABEHCTB HA KOOPIMHATHOU
IIJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TOHITHSAMHU: TpPaPUKA TPUTOHOMETPHUECKHUX
(yHKmii;

NPUMEHITh (GYHKIMU JJIS MOJEIUPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOIIECCOB.

Hauyana MaTeMaTH4eCcKOro aHajamusa:

WCITIOJI30BATh MPOU3BOIHYIO VISl UCCIEOBAaHUS (PYHKIIMM HA MOHOTOHHOCTH
Y O3KCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIUU HEMPEPHIBHOU Ha
OTPE3KE;

WCMOJIb30BaTh MPOU3BOAHYIO Ui HAXOXJICHHUS HAWIYYIIErOo pPEIICHUS B
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HpI/IKJ'IaeHI)IX B TOM 4UCJIC COI.II/IEUILBO—BKOHOMI/I‘-ICCKI/IX, 3ajgadax, aJjisi OHpeI[eJIeHI/IH
OOKYMEHT NOANUCAH

CEARRYPHUNEHINS HAM D@ ccca, 3ananHoro popMyIoi Wi rpapukom;




CBOOOJHO OMNEpUPOBATh TMOHATUSAMHU: TMEpPBOOOpa3Has, ONpeaAeaEHHbBIN
UHTETpaJl, HAXOJWUTh MEPBOOOPAa3HBIC AIEMEHTApHBIX (YHKIMNA ¥ BBIYHUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

HaXOJUTh IUIOLIA/IU TIOCKUX (UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHnaIbHbIX ypaBHEHUH;

pemiath MpHUKJIaJHbIe 3a7a4yd, B TOM YHUCIIE COI[HAIbHO-DKOHOMUYECKOTO H
¢u3nvecKkoro xapakrepa, CpeCcTBaMi MaTEMaTHUYECKOTO aHAIN3A.

- \

JOKYMEHT NOAMNUCAH
3JIEKTPOHHOW NMOAMUCHIO
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MNOACHUTEJIBHASA 3AIIMCKA

Vuebusiit kypc «Bepoamnocmev _u__cmamucmuka) yriayoaéHHOTO
YPOBHS SIBJISIETCS MPOJOJDKEHUEM U Pa3BUTUEM OJHOUMEHHOTO Y4eOHOTO Kypca
yrayOnE€HHOTO YPOBHS Ha YPOBHE CpeAHero ooiiero oopazoBanus. Y 4eOHbIN Kypc
npeaHa3HavyeH sl OpMUPOBAHUS Y OOYyHAIOUIUXCSl CTATUCTUYECKON KYJIBTYphI U
MMOHMMAHUS POJIM TEOPUU BEPOSATHOCTEN KaK MaTEMAaTUYECKOTO MHCTPYMEHTA ISt
W3YUYCHHUS CIyYalHBIX COOBITHM, BEIWYUH U TpoileccoB. [lpu m3yueHum kypca
oOoramaroTcsi MPEACTaBICHUS OOy4JalolUXCS O METOoJaX HCCIEIOBaHUs
W3MEHYMBOTO MHpPA, PA3BUBACTCA TOHMUMAaHUE 3HAYMMOCTH U  OOUIHOCTH
MAaTEMATUYECKUX METOJIOB II03HAHMUS KaK HEOThEMJIEMOW YAaCTU COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

CopepxaHne y4eOHOro Kypca HalpaBJI€HO Ha 3aKpelyieHue 3HaHW,
MOJTYYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO 0O0IIero oopa3oBaHusi, U
Ha Pa3BUTHE MPEJACTABICHUA O CIIyYalHBIX BEJIIMYMHAX U B3aUMOCBS3SIX MEXKITY
HUMHU Ha BaXKHBIX MPUMEpPAX, CIOKEThl KOTOPBIX MOUYEPIHYTHI U3 OKPY>KAIOIIETO
mupa. B pesynbrare y o0ydarommxcsi JOJKHO cpOPMUPOBATHCS MPEACTABICHUE O
HanOoJiee ynoTpeOUTEIbHBIX U OOIIMX MAaTEMATUYECKUX MOJIENSAX, UCTIOIb3YEMBIX
JUISL ONTMCaHUS aHTPOIIOMETPUUECKHX U IEMOTpapUUECKUX BETUUKH, TOTPEIIHOCTEN
B pa3IMYHbIE POJA U3MEPEHUSX, IITUTEIILHOCTH 0€30TKa3HOM pabOThl TEXHUUECKUX
YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUH U MTPOLIECCOB B 00111eCTBE. Y UeOHBIIH
Kypc sBisieTcsi 0a30il i OCBOEGHHSI BEPOSATHOCTHO-CTATHCTUYECKHX METOJIOB,
HEO0OXOJAMMBIX CHEUAINCTAM HE TOJIbKO MHKEHEPHBIX CHEIMAIbHOCTEN, HO TaKXKe
COLIMAJIbHBIX U TICUXOJIOTUYECKUX, TOCKOJIBKY COBPEMEHHBIE O0IIECTBEHHBIE HAYKH
B 3HAUMUTEILHOM Mepe UCHOJB3YIOT ammapar aHaiu3a OOJIbIIUX JaHHBIX.
[lenTpanbHyl0 4YacTh y4eOHOTO Kypca 3aHMMAaeT OOCYXIEHHE 3aKOHA OOJIbIINUX
yucen — (PyHIAMEHTaJIbHOTO 3aKOHA MPUPOJbI, HMEIOUIEr0 MaTeMaTHYECKYIO
dbopmanuzaiuio.

B cooTBeTcTBUM C yKa3aHHBIMHU IEJSIMH B CTPYKType ydeOHOro Kypca
«BeposiTHOCTP M CTaTUCTUKa» Ha YriyOJEHHOM YPOBHE BBIAEIEHBI OCHOBHBIC
coziepkaresibubie TUHUM: «CiayyaliHble COOBITHS U BEpOSITHOCTU» U «CiyyaliHble
BEJIMYMHBI U 3aKOH OOJIBILIUX YHCEID.

[ToMMMO OCHOBHBIX JIMHUW B y4eOHBIH KypC BKIJIFOUEHBI 3JIEMEHTHI TEOPUU
rpagoB M TEOPUM MHOXKECTB, HEOOXOAMMBIC [UJISl TOJHOLEHHOIO OCBOEHUS
MaTepuaia JTaHHOTO y4eOHOTO Kypca M CMEXHBIX MAaTEMaTHYECKUX YUeOHBIX
KYPCOB.
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3aHMMaeT HW3YYCHHE TEeOMETPUYECKOr0 M OWHOMHAIBHOTO paclpeieeHudl u
3HAKOMCTBO C MX HENPEPHIBHBIMM AHAJIOTaMU — MOKA3aTENIbHBIM U HOPMAaJIbHBIM
pacrpenencHusIMHI.

Tembl, CBSI3aHHBIE C HENPEPBIBHBIMU  CIYyYalHBIMM BEIMYMHAMHU U
pacnpeneNeHns My, aKLIEHTUPYIOT BHUMaHHE OOydyaroluxcs Ha ONHCAaHUU U
U3YYECHUU CIyYaWHBIX SBJICHUH C MOMOIIBI0 HEMPEPBIBHBIX (QyHKIMH. OCHOBHOE
BHUMAaHUE YAEISAETCA M0Ka3aTeIbHOMY U HOPMAJIBHOMY PacIpEACICHUSIM.

B ydyeOHOM Kypce mpeaycMaTpuBaeTcsi 03HAKOMUTEIBHOE H3Y4YEHHE CBSI3U
MEXIYy CIy4YallHbIMM BEJIMYMHAMH U OINKMCAHME OTOM CBS3M C IIOMOILBIO
KO3 UIMEHTa KOPPEISUUU U €ro BbIOOPOYHOIrO aHajiora. OTH 3JIEMEHTHI
COJZIEpKaHMs PA3BUBAIOT TEMY «/lHMarpaMMsl paccenBaHUs», N3yUYCHHYIO HA YPOBHE
OCHOBHOTI'0 00111er0 00pa30BaHMsl, U BO MHOTOM OIUPAIOTCA HA CBEJEHUS U3 KypCOB
areOpbl U TEOMETPUH.

Emé oaun  21eMeHT  colepKaHus, KOTOpPBIM  IIpeularaercs  Ha
O3HAKOMUTEIBHOM YPOBHE — IIOCJIEAOBATEIBHOCTh CIIyYalHBIX HE3aBUCHMBIX
COOBITHI, HACTYNAIOMINX B €IUHUIY BpeMeHU. O3HaKOMJICHHUE C pacipeciCHuEM
BEPOSITHOCTEM KOJIMYECTBA TAKUX COOBITUH HOCUT PAa3BUBAIOIIMI XapakTep u
SBJIIETCSL aKTyaJbHBIM JUIsl OyIylUIMX aOUTypHUEHTOB, MOCTYMAIOIIKUX HA yuyeOHbIE
CHELMAIbHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMH HayKaMH, IICHUXOJIOTUEH W
YIPaBJICHUEM.

Ha uzydenne yueOHoro kypca « BeposiTHOCTh U CTATUCTHKA» Ha YTITyOJIEHHOM
ypoBHe oTBoauTcs 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Hegento), B 11 kiacce
— 34 yaca (1 gac B Hegento).
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COAEPXKXAHUE OBYUYEHUA
10 KITACC

['pad, cBsa3HbBIN rpad, myTH B rpade: ukisl U nenu. CteneHb (BaJICHTHOCTD)
BepnHbIL. ['padsl Ha iockocTu. JlepeBbsi.

CrnyualiHble SKCIIEpUMEHTHI (OTBITHI) U CIy4ailHble COOBITHS. DJIEMEHTapHbIE
coObITHsl (McXxo/bl). BepodarHocTh ciydailHOro coObITHS. biu3ocTh 4acToThl U
BEepOSATHOCTH COOBITHI. CydaifHbIE OTBITHI C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
COOBITHSIMHU.

Omnepatuu HaJ COOBITUSAMU: NepecedeHne, O0bEAMHEHUE, TPOTUBOIOIOKHBIC
coObITHs. Jlnarpammel Ditnepa. Dopmyiia clI0KeHUS BEPOSTHOCTEH.

VYcnoBHass BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEN. [lepeBO CiyyallHOTrO
skcriepumenTa. Gopmyna nosHoU BeposTHOocTH. Popmyna balieca. HezaBucumblie
COOBITHS.

bunapHbIil ciydaiiHbIi ONBIT (MCTIBITAHUE), YCIIEX U Heyaada. HezaBucumsie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 MepBoro ycrexa. IlepectanoBku
u dakropuan. Yucno coueranuit. TpeyronpHuk Ilackans. Popmyna OuHOMA
HeroTona.

Cepust He3aBUCUMBIX UcTibITaHUN bepryu. CiyqdaitHbii BEIOOP U3 KOHEUHOM
COBOKYITHOCTH.

Cnyuvaitnas  BenuuuHa. Pacnpenenenne  BeposdtHocteil.  [{uarpamma
pacnpenenenud. Onepanuu HaJl CIIy4YalHbIMU BeJIMYMHAMU. buHapHas ciaydaiiHas
BenmuuHa. lIpumepsl pacnpeneneHuii, B TOM YHUCIE€ TE€OMETPUUYECKOE W
OMHOMHMAIILHOE.

11 KJIACC

CoBMeCTHOE paclpeelieHHe JBYyX CIIy4alHbIX BeaMuMH. HezaBucumele
CIIy4aliHbI€ BEJIMYHHBI.

MaremaTuyeckoe OXHUAaHUE CIy4YalHOW BEJIMYMHBI (paclpe/esiCHHs]).
[Ipumepsl TpUMEHEHUsT MaTEMaTUYECKOro OXXKHAAaHMs (CTpaxOBaHHE, JIOTepes).
Matematuyeckoe oxugaHue OMHApHOW ciydyallHOM BeIMYMHBI. MaTreMaThuyeckoe
OKMJAHUE CYMMBI CIIy4alHBbIX BEJIMYMH. MareMaTtndeckoe  OXUAaHue
reOMETPUYECKOT0 U OMHOMUATILHOTO Pacpe/IeIICHUH.

Hucnepcust W CTaHAAPTHOE  OTKIIOHEHHWE  CIYYallHOM  BEJIUYMHBI
(pacnpenenenus). Jlucnepcus OMHAPHOM ClydailHOM BeIMYMHBL. MaTeMaTrudeckoe
Y CyMMBI HE3aBUCUMBIX CITyYaHbIX BEJINYHUH.

0 I[I/IWEHTH:IO,U;MQ@@THOG OTKJIOHCHHE OWHOMHUAIBLHOTO pacIpeneIeHHUs.
JTRIGEHRAHHPA ISR oK oRe e TeoMeTpIYecKOTO pacTIpeIeeHH s
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HepaBenctBo YeoOniméBa. Teopema UebniméBa. Teopema bepuymiu. 3akon
Oonpmimx  uucen.  BwiOopounslii  MeTrom  uccienoBaHuil.  BriOopouHbie
XapakTepUCTUKU. OLIEHMBAaHUE BEPOSTHOCTH COOBITUS IO BHIOOPOYHBIM JTAHHBIM.
[IpoBepka NpOCTEUIINX TUIIOTE3 C MOMOLIBIO U3YUEHHBIX PACTIPEICICHUMN.

HenpepbiBHbIE ciyualiHble BelW4yuHbL. [Ipumeppl. DyHKIMS TUIOTHOCTH
BEPOSATHOCTH pacmpenesicHus. PaBHOMepHOE pacnpeneneHue M €ro CBOWCTBA.
3ajauu, NIpUBOASIINE K NTOKA3aTEIbHOMY pAacHpeaeIeHUI0. 3a1auu, NPUBOIALINE K
HOPMaJbHOMY  pPACHpPEACIICHHUIO. OyHKIMA IJIOTHOCTH BEPOSITHOCTHU
MOKAa3aTeJIbHOTO pacipeiesieHus, PyHKIUS MIIOTHOCTU BEPOSTHOCTH HOPMAJILHOTO
pacnpeneneHns. PyHKIUS ITIOTHOCTU ¥ CBOMCTBA HOPMAJIBHOTO PACIPEACICHUS.

ITocaenoBaTeIbHOCTh  OAWHOYHBIX  HE3aBHUCHMBIX  COOBITHHM. 3ajauwu,
IIPUBOJAIINE K pacnpenenennto [lyaccona.

KoBapuanusa nByx ciydaiiHeix BenuuuH. KodadduimeHt auHEHHOM
koppemsiiui.  CoBMecTHble  HAOMIOAGHMST JIBYX  BEJIWYMH. BpIOOpOUHBIi
Kod(phuLMeHT Koppenauuu. Paznuune Mexay JUHEWHOW CBSI3bIO U MPUYMHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHAs perpeccusi, METOI HANMEHBIINX KBaJAPATOB.
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INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOATHOCTD U CTATUCTUKA» (YTJIYBJIEHHBII YPOBEHD) HA
YPOBHE CPE/IHET'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaIaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH IPAXKIAHCKON MO3UIIMU 00YUaloIIerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUHUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATHICCKUX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBJICHUN, MPOLEIYP
IpaXJIaHCKOro  oOmiectBa  (BBIOOPBI, ONPOCHI U JIPyroe), yMEHHUE
B3aMMOJICHCTBOBaTh C COIMAJbHBIMU WHCTUTYTaMHM B COOTBETCTBHHM C HX
(GYHKIUSMU 1 HA3HAYCHHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKON T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIECHHE K
JIOCTUKEHUSIM POCCUHUCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKON HIKOJIBI,
WCIIOJB30BaHUE OATUX JOCTHKEHUUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, CPOpMUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUWSA, dTHUUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKCHUN HAYKU U ICSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJia B IOCTPOCHHUE YCTOMUMBOTO OYIyIIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAsl 3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PEUICHU, pacCy>KJIeHUN, BOCIPUUMYUBOCTD K
MaTeMaTHYECKUM aclleKTaM pa3InuHbIX BUJO0B UCKYCCTBA;

5) pu3u4eCcKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MaTeMAaTUYeCKWe 3HAHUSA B
WHTEpecax 3I0pOBOTo M 0€30MacHOr0 00pasa KM3HU, OTBETCTBEHHOE OTHOIIECHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM A€ATEIbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYyAy, OCO3HAaHHWE IICHHOCTH TPYAOTIOOUs, HHTEpEC K
HaJIbHOW  JEATEIBHOCTH, CBSI3aHHBIM  C
MaRRIMEST NPARVEDAn0KeHnaMy, yMeHre coBepliaTh OCO3HAHHBIA BBIOOP

6311EKTR0HHOI7I noanncbio
yaynien npodectun U pearn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIC IIJIAHBI,

%ﬁ?g@%&%’qzEs;%OFFBEﬁ@&}B%{OCTL K  MaTeMaTU4ecKoMy  OOpa3oBaHHIO M
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caMO0OOpa30BaHUIO Ha TPOTSDKCHUHM BCEH JKWU3HHW, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHYECKHX 33/1a4 MAaTEMAaTHICCKON HAPaBJICHHOCTH;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh  JKOJIOTHYECKOH  KYJIBTYpHI,
COITMATIbHO-IKOHOMHUYECKHUX IPOIIECCOB HA COCTOSHHUE MPHUPOTHON U COIHATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MATeMATHYCCKUX 3HAHWA JUIsI pemieHus 3agad B 00JacTu
OKpY’)Karoliel cpenpl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIEHKH HX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIICTO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOH MTPAKTUKH, TOHMMAaHUE MaTEeMAaTHIECKOU
HAyKHU Kak cepbl 4eTOBEYECKOM IeATeIbHOCTH, ITAMOB €€ Pa3BUTHUS U 3HAUMMOCTHU
JUTSL pa3BUTHUS TMBWIN3AINK, OBJIAJCHUE SI3bIKOM MaTEMaTUKH U MaTeMaTHUYeCKOU
KyJIbTYPOU KaK CPEJCTBOM MTO3HAHUS MHPA, TOTOBHOCTH OCYIIECTBIISATH TPOCKTHYIO
Y UCCJICIOBATEILCKYIO IEATCILHOCTh MHANBUAYATLHO U B TPYIIIIC.

IIOHMMAaHHNC  BJIMAHHA

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3zoBble 1ornueckue aAeicTBU:

BBISIBJIATH M XapPaKTEPU30BaTh CYLIECTBEHHBIE IMPU3HAKA MATEMaTHUYECKHUX
OOBEKTOB, TIOHSTUN, OTHOIICHUN MEXJy MOHATUSIMHU, (HOPMYJIHPOBAThH
OmpeJieSICHUs MIOHITUHN, YCTaHABIUBATh CYIIECTBEHHBIN MpPU3HAK KiIaccupuKaiuy,
OCHOBaHMsI /1711 0000IIIEHHS U CPABHEHUSI, KPUTEPUHU TTPOBOJIMMOTO aHAJN3A;

BOCIIpUHUMATh,  (popmMynupoBaTh npeoOpa3oBbIBATh  CYXKICHUS:
YTBEPJAUTEIbHBIC U OTPUIIATEIbHbIE, AMHUYHBIC, YaCTHBIC U OOIIUE, YCIOBHBIC;

BBISIBJIATH MAaTEMAaTUUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U TIPOTUBOPEUHS
B (akTax, JaHHBIX, HAOJIOJCHUSAX W YTBEPXKICHUSIX, MpeajiaraTb KPpUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW U TPOTUBOPEYNI;

JIeJIaTh BBIBOABI C MCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIOUEHU, YMO3AKIIOUCHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUM
(OpsiMble U OT NPOTUBHOTO), BHICTPAUBATh apPTyMEHTALIUIO, IPUBOIUTH TPUMEPHI U

u

KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOJIBI;
BbIOMpaTh cmoco0 pemieHuss ydeOHOW 3amayd (CpaBHUBATh HECKOJIBKO

9
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UCIIOJIb30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUN HHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJAUTH CAaMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHNE
[0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POPMYIMpOBaTh OOOOIIEHHST U BBIBOJBI MO pe3yjibTaTaMm
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JOCTOBEPHOCTh
MOJTy4YEHHBIX pPe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOIecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHHUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH MHPOPMAIMK, JAaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOMIPOC | JUISI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIUIO PA3TUYHBIX BUAOB U (PopM
IpEICTaBICHNUS;

CTPYKTYpUpPOBaTh HMH(GOPMALIMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WLTIOCTPUPOBATH TpadUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHHMBEpPCaAJIbHbIE Y4eOHbIE A1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (HOPMYIHPOBATH CYKACHUSI B COOTBETCTBUHU C YCIIOBUSIMU U
HEJISIMUA OOIIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCHbMEHHBIX TEKCTaX, JaBaThb MOSCHEHHUS TIO XOJy pEUIeHUs 3aJayu,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYKAaeMOIl TEMBbl,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXKICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4ve M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YIbTAThl PELICHUS 331a4d, SKCIIEPUMEHTA, UCCIEIO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (OpMaT BBICTYIUICHUS C YYETOM 3aaady

/
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COCTaBJIATh IJIaH, aITOPUTM PEIICHH 33a/1a4H, BEIOUpATh CIIOCOO PEIICHHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIN HHTEJJIEKT:

BIAJCTh HABBIKAMHM  TIO3HABAaTENIbHOM  pedJeKkcud KaKk  OCO3HaHUS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJAETh
cnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpolecca W pe3ylibTara peHieHHs
MaTeMaTU4YECKOW 3a7auH;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIIECHUH 3aJ]1ayH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBHUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEJOCTUKEHUS Pe3yIbTaTOB JESATEIIbHOCTH, HAXOUTh OIINOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMAaTh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIWBHUAYaIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3a7ad, OPUHUMATh I€JIb COBMECTHOMU
JeSITEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThl, pachpelneisTh
BU/IBI pabOT, IOrOBapUBATHCS, 00CYkKIATh MPOIIECC U PE3yIbTAT padOThI, 00001IATH
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax paldoThl (00CyXaeHus, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BHIIIOJIHATH CBOIO YacTh pabOThl U KOOPJUHUPOBATH
CBOM JICUCTBUS C IPYTHMH YI€HAMHU KOMaH/bl, OLICHUBATh KA4E€CTBO CBOETO BKJIA1A
B O0mMi TPOAYKT TO KpUTEpUsM, CHOPMYIMPOBAHHBIM  yYaCTHHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATDBI

K xonity 10 kiaacca oOydaromuiicss HayduTCs:

CBOOOJTHO OMEpUPOBaATh MOHATUSAMH: Tpad, Iockuil rpad, CBA3HBIA rpad,
nyTh B rpade, I1enb, IUKI, JEPeBO, CTENEHb BEPIIMHBI, JEPEBO CIIy4ailHOTO
IKCIIEPUMECHTA;

CBOOOJHO OIEPUPOBATH TMOHATHUSAMH: CIIYIalWHBIA OSKCIIEPUMEHT (OIIBIT),
CIIy4aitHO€ COOBITHE, DJIEMEHTAPHOE CIydaiiHOe COOBITHE (DIIEMEHTAPHBIN MUCXO.)
CIIy4aifHOTO  OTBITa, HAXOJWTh BEPOSTHOCTH COOBITHH B  OMBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHA COOBITHUSMU;

OOBITHS: TIEpECCUCHHE, 0OBCIMHCHHUE JTaHHBIX
Q co@ﬁ'ﬁWEﬁaﬂiﬁ%@” TI/IBOHOJIOH(HOC JAHHOMY, WCIIOJIL30BaTh MarpaMMEI

EKTPOHHOVI I'IO o
niepa, KooanHa yro Hp}IMyIO TPl perieHus 3a7a4, MoJIb30BaThCs (HOPMYIIOM

EZiligS::;eZEjﬁé%%ﬁfgno Oééé%qgl—zfﬁé%%%ﬁﬂ BEPOSITHOCTEH JBYX U TPEX CIy4aiHbIX COOBITHI;
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OIEpUPOBATH MOHATUSAMH: YCIOBHASI BEPOSATHOCTh, YMHOKEHUE BEPOATHOCTEM,
HE3aBUCUMBIE  COOBITHS, JEPEBO  CIyYalHOrO  3KCHEPUMEHTAa, HaXOIUTh
BEPOATHOCTH COOBITHI C TMOMOIIBIO MpaBWJIa YMHOXKEHHUs, JepeBa CIy4ailHOTO
OTbITa, HMCIOJB30BaTh (POpMYNy MOJHOW BeposiTHocTH, (hopmyny baiteca mpu
pelieHun 3a7ad, OINpENeNsTh HE3aBUCUMOCTh COOBITHMH MO QopMysne U IO
OpraHU3aLMN CIy4aHOTO YKCIIEPUMEHTA;

NPUMEHATh W3y4YeHHbIE KOMOWHATOpPHBIE (QOPMYJIBI IJs TEPEUUCICHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTAPHBIX COOBITHI CIy4yaHOTO OIbITa, PEIICHUS
3a/1a4 [0 TEOPUH BEPOSTHOCTEN;

CBOOO/JIHO  ONEpUPOBATH MOHATUSAMHU: OWHApHBIA  CIAy4YaillHBIA  ONIBIT
(ucbplTaHuE), yCIeX M HeyJada, HE3aBUCHMbIE UCHBITAHMS, CEpUs HCIbITaHUMH,
HAXOJUTh BEPOSITHOCTU COOBITUI: B CEpUH UCITBITAHUI 10 IEPBOTO yclexa, B CEpUn
UCHbITaHUN bepHyIu, B OnbITe, CBI3aHHOM CO CIIy4allHbIM BBIOOPOM U3 KOHEYHOMN
COBOKYITHOCTH;

CBOOOJHO OIEPUPOBATH MOHATHSAMU: CIy4yalHas BEJIIMYMHA, PACIPEICICHHE
BEPOSTHOCTEM, JuarpamMma pachpejiciicHus, OuHapHas ciydailHas BeJIMYMHA,
reOMETpUYECKOe, ONHOMUAIILHOE pacIpeielICHHE.

K koniry 11 kiacca o0yyaromuics HayquTCst:

OIEpUPOBAaTh MOHATUSMH: COBMECTHOE pPACHpPENENIEHUE JBYX CIIyYalHbIX
BEJIMYMH, UCIOJIb30BaTh TAOJIMILy COBMECTHOTO PACIPENECICHHS ABYX CIy4YalHBIX
BEJIMYMH [JISl BBIJCICHUS pACIpEACNICHUS KaKJI0M BEJIUYUHBI, OMNpeNeIeHUsS
HE3aBUCUMOCTH CIIyYailHbIX BEJIMYNH;

cBOOO/IHO ONEpPUPOBATH MOHATUEM MATEMAaTHUYECKOIO OXKHMJaHUS CIydyailHOU
BEJIMUMHBI (pacrnpeesieHus), MPUMEHITh CBOWCTBA MAaTEMaTHUYECKOIO OXKHMJAHUS
IpU pEUIeHUH 337a4, BBIUUCIATh MAaTEMAaTUYECKOE OKMJaHuE OMHOMHUAIBLHOTO U
r€OMETPUUECKOTO PACIIPECIECHUN;

cBOOOJIHO ONEpPUPOBATH MOHITUSMH: JUCIEPCHUS, CTAHJAPTHOE OTKIOHEHHE
CIIy4YallHOW BEJIMYMHBI, IPUMEHATh CBOMCTBA IUCIIEPCUM CIIyYaWHON BEIWYUHBI
(pactipeiesieHusi) MPU PELICHUU 3a/lad, BBIUMCIATH JUCHEPCHIO M CTaHAAPTHOE
OTKJIOHEHHE F€OMETPUYECKOT0 U OMHOMHAJILHOTO pacipe/leICHUM;

BBIYKCIIATh BHIOOPOUYHBIE XapaKTEPUCTUKU MO JaHHOW BHIOOPKE M OLIEHUBATH
XapaKTepUCTUKU TEHEPAJIbHOM COBOKYMHOCTH JIaHHBIX TI0  BBIOOPOYHBIM
xapaktepucTukaM. OLEHHUBaTh BEPOSTHOCTU COOBITUN U MPOBEPSTH MPOCTEHIINE
CTaTUCTUYECKUE TUIOTE3bl, MOJIb3YACh U3yUYEHHBIMU PACpPECICHUSIMHU.
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MNOACHUTEJIBHASA 3AIIMCKA

T'eomempusa_sisnsercs oquuM 13 6a30BBIX KypCOB Ha YPOBHE CPEIHETO
o01miero oOpa3oBaHusl, TaK KaKk 00€CTIeYUBAET BOZMOKHOCTh U3YUCHHSI JUCIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH W IIPEAMETOB TI'YMAaHHMTAPHOTO ILIMKJIA.
[TockonbKy TOTMYECKOE MBILUIEHHE, POPMUPYEMOE IPU U3yUEHUHU 00YUAIOIIUMHUCS
NOHATUMHBIX OCHOB TI'€OMETPHMM, IPH JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LEMOYKH JIOTHYECKUX YTBEPKICHUN TP PELIEHUH T€OMETPUYECKHX 33]1a4, YMEHUE
BBIJIBUTaTh W OINPOBEPraTb T'MIOTE3bl HEMOCPEICTBEHHO MCHOJB3YIOTCS IpHU
pEILICHNN 33a]]a4 €CTECTBEHHO-HAYYHOTO LIMKJIA, B YaCTHOCTU (PU3UUYECKUX 3a/a4.

[{enb ocBoeHus nporpamMmmsl yueOHOro Kypca «I'eomerpusd» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTHE UHAUBUAYAJIBHBIX CIOCOOHOCTEN 00yUaromUXCcsl IPU U3yUEHUN
FeOMETpPUHU, KaK COCTaBISAIONIEH mpeaMeTHoW oOnactu «MaremaTtuka H
uH(pOopMaTHKa» yepe3 00ecrneueHne BO3MOKHOCTH MPUOOPETEHUS M UCTIOJIb30BAHUS
0osee rIyOOKMX reOMETPUYECKUX 3HAHUN U IeUCTBUM, CIEU(PUYHBIX T€OMETPUH,
¥ HEOOXOAMMBIX JUIsl YCHEIIHOTO TPO(heCCHOHATBHOTO 00pa30BaHus, CBA3aHHOTO C
UCITOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMU 3aJlayaMu Kypca TE€OMETpUM Ha YIUIYOJIEHHOM YpPOBHE,
pacIIMpSIIOUIMMH U YCUIIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

pacIIMpeHne MPEACTaBICHUS O TEOMETPUM KAaK 4aCTH MUPOBOM KYJBbTYpbI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dbopMHpOBaHUE TMPEACTABICHUS O IMPOCTPAHCTBEHHBIX (UTypax Kak o
BOKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMNHUCHIBATh U H3y4yaTh
pa3HbIE SBJICHUS OKPY>KAKOLIET0 MUPA, 3HAHUE MOHATUIHOIO armapara 1o pa3ieiry
«CtepeomeTpus» yueOHOro Kypca reoMeTpuHu;

dbopMHpoBaHUEe  yYMEHHMS  BJAaJ€Th  OCHOBHBIMM  MOHSATUAMH O
MPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
bopMyn ¥ yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl U HAXOAMTH
HECTaHJIapTHHIE CIIOCOOBI pElIeHUs 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pealbHOM
MUpE MHOTOTPaHHUKMA M Tela BpalleHUs, KOHCTPYMpPOBAaThH TE€OMETPUYECKHUE
MOJEIIH;

¢bopMUpOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOTO MOCTPOEHUS
MaTeMaTHYECKUX TeOpHil, (opMHpOBaHME MOHMMAHUS POJM AKCMOMATUKHU TPU
IIPOBEJCHUHN PACCYXKIACHUM;

(opMUpOBaHHE YMEHHs BIAJETh METOJAMHU J0KA3aTEIbCTB U AJITOPUTMOB
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00OCHOBaHMUY MaTEMaTHUECKUX YTBEPXKJICHUN U POJIM aKCHOMATUKU B TTPOBEICHUH
JIETYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPIICHCTBOBAaHME MHTEIUIEKTYQIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Yaronuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpECca K U3YUEHUIO TE€OMETPUU;

dopMupoBanre (yHKIIMOHATBHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHHsI paclo3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYalMSIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUS PEAIbHbIX CHUTYyallMil, HCCIIEJOBaHUS IOCTPOECHHBIX MOJEIIEH,
MHTEPIIPETALNY TTOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMHU CO/IEpKATEIBHBIMUA JIMHUAMU y4eOHOTO Kypca «['eomerpus» B
10-11 kmaccax sBisitorcs: «lIpsMble W TUIOCKOCTH B MPOCTPAHCTBEY,
«Muororpanuukn», «Tema BpameHus», «BekTopel U  KOOpAMHATH B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OIEPUPOBATH
MOHATUSAMUY», PEJIEBAHTHBIMU IT'€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 kyaccax, OTHOCHUTCS KO BCEM COJIE€p)KaTeIbHBIM JIMHUSM ydyeOHOro Kypca, a
dbopMUpOBaHHE  JIOTUYECKHMX YMEHUH pacmpenensercss He TOJbKO IO
coJiep KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyuenus. Coaep:kanue o0pa3oBaHus,
COOTBETCTBYIOILIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss denepanbHoil paboueit
IpOrpaMMbl, paclpeAeNéHHbIM IO rojilaM OOy4YeHUus, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIBHBIM BOIPOCAM O0yUarOIIUecs
oOpamianuch HEOAHOKPAaTHO. TO TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
Te€OMETPUYECKUMHU TTOHATUSMH U HABBIKAMU TIOCJIEI0OBATENBHO U MOCTYNATEIBHO, C
COOJTIOICHHEM TIPUHITUIIA TIPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUYECKUX MPECTABICHUN 00ydalOIUXCsl, pacIUpsisi U yriayOouss
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexos K M3y4eHUIO TEOMETPUH Ha YIiIyOlIEHHOM YPOBHE MO3BOJISAECT:

co3math  ychmoBus g auddepeHnmanud  oOydeHUs, IMOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTelIbHBIX MporpamMMm, OOeClneyuTh yriayOnaeHHoe
U3y4eHHE T€OMETPUHU KaK COCTaBIISIIONIEeH yueOHoro npenmera «MaTteMaTukay;

HOJFOTOBUTH OOYYAalOUIMXCA K MPOJOJDKCHHIO H3YyYEHUSI MaTeMaTHKH C
ya€ToM BbIOOpa Oyaymied mpodeccun, obOecrneunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJIEHHOM YpOBHE
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COJEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE ~ NOHATHS  cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npoctpaHcTBo. IloHATHE 00 aKCMOMATHMYECKOM IOCTPOCHUM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IMEPECEKAOIIUECH,
NapajulelIbHble W CKpelMBarolmuecs npsmble. [Ipu3Hakm CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIIEIBHOCTD MIPAMOU
u 1ockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOrO MpoeKTUpoBaHus. WM3o0paxeHue
¢buryp B nmapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroOJ
MEXIy NpsAMBIMU B IIPOCTpaHCTBE. [lapayenbHOCTh IJIOCKOCTEN: NapauleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
NPOCTPAHCTBEHHbIE (QUIYphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEUCHUM.

[leprieHIUKYJISIPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIE MapAJUICIbHBIE W IEPIECHAMKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM JO IUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIOCKOCTH, MPOEKLHsI (PUTYPHI HA MIIOCKOCTh. [lepneHaAuKyIsIpHOCTh
IUIOCKOCTEN: MPU3HAK IMEPHEHIUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o TpEX
MEPIICHIUKYIISPAX.

VYriael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIM yIoJl ABYTPAHHOIO yrila. TpEXrpaHHbIA U MHOTOI'PAaHHbIE YIJIbI.
CBolicTBa INTOCKKX YIJIOB MHOTOTpaHHOro yriia. CBOKMCTBA INIOCKUX U IBYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCHHYCOB M CUHYCOB ISl TPEXTPAHHOIO yTJIA.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MBbI, OOKOBasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsAMOYTOJIbHBIN MMApaJUIEIENUIIE] U €ro cBocTBa. KpaTuaiimme
NyTH Ha MOBEPXHOCTHM MHOrorpaHHuka. Teopema Oiinepa. IIpocTpaHcTBeHHas

. . N-Xr'oJIbHaA IMupamMuaa, rmpaBUJIbHAsA U yceqéHHaﬂ

HHWEHTGMW%%W 1 |OOKOBBIX TpaHEH MpPaBWIBHOM ITUPAMUIIBL.

ﬁa EKTPOHHOU NMOANUCHKD
pPaBHIIbHBIC MHOI'OIPAHHWKH: IIPABHIIbHAA IIpU3Ma W IIPaBUJIbHASA IIHUpaMHaad,




IpaBUJIbHAS TPEYTOJIbHAs MUPAMHK/Ia U TPaBUIIbHBIN TeTpasap, Kyo. [IpeacraBnenue
O NMPABUJIBHBIX MHOTOTPAHHUKAX: OKTa3Ap, JOAEKA3IP U UKOCASP.

Beruncienne 9J€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWaroHaid, YIJIBL.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTU HPSIMOM IPU3MBI,
IUIONIA/(b OCHOBAHMM, TeOpeMa 0 OOKOBOI OBEPXHOCTH MpsIMOM 1pu3Msl. [ lnomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW NHPAaMHUJIBI, TEOPEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmMmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuleJienunesa, CUMMETPUS IPAaBWIbHBIX NPU3M, CUMMETpHUA IIPaBUIBHOU
ITAPAMHUIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, [JIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOpPHl KOJUIMHEApHbIC, COHANPABICHHBIE U  IIPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[eUCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKHX BEKTOPOB, YMHOXEHHE BEKTOpA Ha
yucio. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPHL. [IpU3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamenenunena. Teopema O paslIoKEHUMM BEKTOpAa II0 TPEM
HEKOMIUIaHAapHBIM  BekTopaMm. [IpsmoyrompHas cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBs3b MEXAy KOOpAMHATAMHM BEKTOpa U
KOOpJIMHATaMH TOYEK. YTOJI MexXay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsTHSA: IWIMHIPUYECKAs TOBEPXHOCTh, KOHWUYECKAass ITOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHOocTel. Tema BpalieHUs:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonoxxenue cepsbl
U TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0pakeHne Ten BpalleHus Ha
miockoctu. Pa3sépTka nunmHapa u konyca. Cummetpust chepsl U mapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsamoi u
HAKJIOHHOW TPHU3MBI, MWIMHJpA, TUPAaMHUIbI 1 KoHyca. O0BEM I1apa U mapoBOTO
CerMEHTa.

KoMOuHanuyu Ten BpamieHuss U MHOrorpaHHUKOB. [Ipm3ma, BmmcanHas B
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[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAbh chepsl U € JacTei.
[Tonobue B mpoctpanctBe. OTHOUIEHHE OOBEMOB, IUIOIMIAJACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpazoBanue mnoaoOusi, romoTeTHs. Pemienue 3amay Ha
IJIOCKOCTH € UCTIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceuyeHnii MHOTOTPAaHHUKOB U TEJI BPAIICHUS: CEUEHUS LIWJIMHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEYEeHHUs KOHyca (mapajuieibHbIe
OCHOBAHMIO U MPOXOJIAIIME YEPE3 BEPIINHY), CEUEHUS 1Iapa, METOAbI IOCTPOCHHUS
CEUEHUI: METOJ CIIEI0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IMEpEHOCa
CEKYILIEH ITOCKOCTH.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

Bexkrtopsl B mpoctpancTBe. Onepanyu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXeHUA. [IpsAMoyrompHas cucrema
KoopanHaT B mnpocTtpa”cTBe. KoopaunaTel BekTopa. PasnoikeHne BeKTOpa IO
0a3ucy. KoopanHaTHO-BEKTOPHBIA METOJ] IPU PEIICHUH T€OMETPUUECKHX 3a/1au.

JIBU:KEHHS B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OToOpakeHus. [[Br>keHUs W paBEHCTBO (uryp.
OO6uue cBoiicTBa JBWXXKEHUN. Buabl JBWXEHUN: TapaulebHBIM MEpEeHoC,
LEHTPAJIbHASI CHUMMETpUS, 3€pKajbHas CUMMETPHS, I[OBOPOT BOKPYI IPSMOMN.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.
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INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOTO 00IIIECTBA, TPEACTABICHNE O MATEMATHUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBJICHUN, MPOLEIYP
rpaXJIaHCKOro  oOmiectBa  (BBIOOPBI, ONPOCHI WU JPyroe), yMEHHUE
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMU U HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUUCKON T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, CPOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO IMOBEJICHHS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKCHUN HAYKU U ICSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYyIIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs SCTETHUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PEUICHUH, pacCy>KJIeHUM, BOCIPUUMYUBOCTD K
MaTeMaTHYECKUM aclleKTaM pa3InuHbIX BUJO0B UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MaTeMAaTUYeCKWe 3HAHUSA B
MHTEpecax 3/10pOBOTo U 0e30MacHoro oopasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TpyaoBO€E BOCIMTAHME:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
HaJbHOM  JEATENbHOCTH, CBSI3aHHBIM  C
MaRRIMEST NPARVEDAn0KeHnaMy, yMeHre coBepliaTh OCO3HAHHBIM BBIOOP

6311EKTR0HHOI7I noannchbio
yaynien npodectun U pearn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIC IIJIAHBI,

%ﬁ?g@%ﬁ%’qzEs;%OFFBEﬁ@&}B%{OCTB K  MaTeMaTH4ecKoMy  OOpa3oBaHHUIO |
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CaMOOOpPa30BaHUI0 HA MPOTSKEHUM BCEU >KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3a/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTHYECKOH  KYJIBTYpHI,
COITMATIbHO-IKOHOMHUYECKHUX IPOIIECCOB HA COCTOSHHUE MPHUPOTHON U COIHATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHHE MATEMATUYEeCKUX 3HAHUW IS pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenpbl, IJIAHUPOBAHHE IIOCTYNIKOB M OIICHKM HX BO3MOXXHBIX

IIOHMMAHHNC  BJIMAHUA

MOCIICACTBHM JUISI OKPYXKAIOIICH CPEIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIICTO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOH MTPAKTUKH, TOHMMAaHUE MaTEeMAaTHIECKOU
HAyKHU Kak cepbl 4eTOBEYECKOM JIeITeIbHOCTH, ITAMOB €€ Pa3BUTHUS U 3HAUUMOCTHU
JUTSL pa3BUTHUS TMBWIN3AINK, OBJIAJCHUE SI3bIKOM MaTEMaTUKH U MaTeMaTHUYeCKOU
KyJIbTYPOU KaK CPEJCTBOM MTO3HAHUS MHPA, TOTOBHOCTH OCYIIECTBIISATH TPOCKTHYIO
Y UCCJICIOBATEILCKYIO IEATCILHOCTh MHANBUAYATLHO U B TPYIIIIC.

METANIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble 1ornyeckue aeicTBus:

BBIBJISITh M XapaKTEpPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHSTHI, OTHOLUEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OIpEJENICHHS MOHATUN, YCTAaHABINBATh CYLIECTBEHHbBIN NMPU3HAK KiaccU(UKaIUY,
OCHOBaHUS /J1s1 0000UIEHMS U CpaBHEHMSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A;

BOCIPUHUMATh,  (OpPMYyIUpPOBaTb U  NpPeoOpa3oBBIBATH  CYXKJEHUS:
YTBEPAUTEIbHBIE U OTPUIIATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIAITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MTPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpEIaraTb KpUTEPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW U TPOTUBOPEYNN;

JienaTh BBIBOABI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEIYyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHH 110 aHAJTIOTUH;

MIPOBOJAUTH CAMOCTOSATENIBHO AOKA3aTENbCTBA MATEMATUUYECKUX YTBEPKICHHM
(IpsiMble U OT MPOTHUBHOTO), BEICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOJIBI;

BbIOMpaTh crmoco0 pelieHusi ydeOHOW 3amadu  (CpaBHUBATh HECKOJIBKO
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UCIIOJIb30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUN HHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJNUTH CaMOCTOSITENBHO CIUIAHWPOBAHHBIN 3KCIEPUMEHT, UCCIIEJOBaHHE
[0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJibTaTaM
IPOBEAEHHOIO  HAONIOAECHUSA, HCCIENOBaHUS, OLIEHMBAThb  JIOCTOBEPHOCTH
MOJyYEHHBIX pPe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOIecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHHUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTHl MHPOPMAIMK, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMIPOC | JUISI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIUIO PA3TUYHBIX BUAOB U (PopM
IpEICTaBICHNUS;

CTPYKTYpUpPOBaTh HMH(GOpPMALIMIO, MPEICTaBIATh €€ B pazIU4HbIX (popmax,
WLTIOCTPUPOBATH TpadUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHHMBEpPCaAJIbHbIE Y4eOHbIE A1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (HOPMYIHPOBATH CYKACHHUSI B COOTBETCTBUU C YCIIOBUSIMU U
HEJISIMUA OOIIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCHbMEHHBIX TEKCTaX, JaBaThb MOSCHEHHUS TIO XOJy pEUIeHUs 3aJayu,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXKJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYkXAaeMOIl TEMBbl,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXKICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4ve M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEAOBAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (OpMaT BBICTYIUICHUS C YYETOM 3aaady
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COCTaBJISITh IJIaH, aITOPUTM PELICHHS 3a/1a4H, BEIOMPATh CIIOCOO PEIICHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIN HHTEJJIEKT:

BIAJCTh HABBIKAMHM  TIO3HABATENbHON  pediieKCHMM  KaK  OCO3HaHUS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJAETh
cnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpolecca W pe3ylibTara peHieHHs
MaTeMaTU4YECKOW 3a7auH;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBHUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUSI pe3ysIbTaToOB AESITENbHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMAaTh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIWBHUAYaIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3a7ad, OPUHUMATh I€JIb COBMECTHOMU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThl, pacHpenensTh
BU/IBI pabOT, IOTOBApUBATHCS, 00CYKIATh MPOIIECC U PE3yJIbTAT padOThl, 00001IATH
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax paldoThl (00CyXaeHus, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BHIIIOJIHATH CBOIO YacTh pabOThl U KOOPJUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B O0mMi TPOAYKT TO KpUTEpUsM, C(HOPMYIMPOBAHHBIM  yYaCTHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATDBI

K xonity 10 kiaacca oOydaromuiicss HayduTCs:

° CBO6021HO OIIepupoOBaTb OCHOBHBIMU IIOHATHAMHU CTCPCOMCTPUH IIpHU
pCHICHUHA 3a4a4 U ITPOBCACHNHN MATCMATHICCKUX paccyxcz[eHHﬁ;

e [IPUMCHATH aAKCHMOMBI CTCPCOMCTPHUH H CICACTBUA W3 HUX IIPHU PCIICHUH
TCOMCTPHUYICCKHUX 3aaa4;

e KJacCU(UIMPOBATH B3aMMHOE PACIOJOKEHHUE NPSIMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

/—l—CB@H-HO—GﬂémLp% MNOHATHUAMHA, CBA3AHHBIMH C  yIUIaMHU B

O

NOKYIENTPRICMBCANICKIY MPSMBIMU B IIPOCTPAHCTBE, MEXAY IPSAMOU U
3”EKTP1€JTB@3@‘Q%EWCH0
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CBOOOJIHO pacro3HaBaTh OCHOBHBIE BHUIbl MHOTOTPAHHUKOB (IIPU3MA,
nupamua, NpsSMOYTOJIbHBINA Napaienenunen, Kyo);

KJ'IaCCI/I(bI/IHHpOBaTI) MHOTI'OT'PpaHHUKH, BI)I6I/Ipa$I OCHOBAHU JJIA
KJIaCCI/I(l)I/IKaHI/II/I;

CBO6OI[HO OIICpHUPOBATH IIOHATHUAMU, CBs3aHHBIMH C CCUCHHCM
MHOT'OI'PaHHUKOB ITINIOCKOCTBIO;

BBIIIOJIHATD napajuiesIbHOE, LIEHTPaJIbHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBAaHKE (PUTYP HA TNIOCKOCTb, BHITIOJIHATH U300paskeHus: PUryp Ha
IIJIOCKOCTH;

CTPOUTH CEYEHUS MHOTIOIPAHHUKOB Pa3jJWYHBIMM METOJAMH, BBIIIOJIHATH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

BBIYUCIISITh  TUIOIIQAA  TOBEPXHOCTEM  MHOTOTPAHHHUKOB  (MpuU3Ma,
nupamua), FT€OMETPUUYECKUX TEJ ¢ TPUMEHEHuEM (hopMy;

CBOOOJHO OINEPUPOBATHh MOHIATHSIMU: CUMMETPUS B IPOCTPAHCTBE, LIEHTD,
OCb U IJIOCKOCTh CHMMETPHH, LIEHTP, OCh U IIJIOCKOCTh CHMMETPUHU (PUTYPHI;

CBOOOJIHO OINEpPUPOBATH MOHSATHUSIMHU, COOTBETCTBYIOIIUMHU BEKTOpaM U
KOOpJAMHATaM B IPOCTPAHCTBE;

BBITTOJIHATDH I[ef/'ICTBHH HaJl BEKTOpPaMHU,

pemaTh 3ajlaud Ha JI0Ka3aTebCTBO MAaTEMATHYECKUX OTHOILICHUN W
HaXO0XJICHUE T€OMETPUUECKUX BEIMUUH, TPUMEHSISI U3BECTHBIE METO bl IIPU
pPEILICHMH MaTeMaTUYeCKUX 3aJad MOBBIIIEHHOTO M BBICOKOTO YpPOBHS
CJIOJKHOCTH,

IPUMEHATh MPOCTEUIIIME MPOrPaMMHBIE CPEACTBA W DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MIPY PEIICHUU CTEPEOMETPUUECKUX 3a/1aY;

U3BJIEKaTh, MPEOOpa3OBbIBaTh M HMHTEPIPETUPOBATH HH(OPMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpeACTABICHHYIO Ha
yepTekKax U pUCYHKaXx;

NPUMEHSTh TOJIyYeHHbIE 3HAHMUS HAa TIPaKTHUKE: CpaBHUBATh U
aHAJM3UPOBATh pPealbHbIE CUTYyalld, NMPUMEHSITh W3YUYEHHBIC TOHATHUS B
mpoiiecce MOMCKAa  pelieHUsT MaTeMaTU4ecKd  CPOopMyIUpPOBAHHOMN
mpoOIeMBbI, MOJEIUPOBATh pEaJbHBIE CUTyallMd Ha S3BIKE TEOMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJIENM C UCIOJIb30BAHUEM T'€OMETPUYECKUX
HOHATUU U TeopeM, anmpapara ajreOpbl, pemiarh MpakTUYECKUe 3aJauu,

/

O

[OK YSRERTHHOICERHPIKICHIEM [€OMETPUYECKUX BEJMYKH,
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K konmy 11 kiacca oOyuaronuiicss HAy4YUTCs:

CBOOO/IHO OINEpUPOBATh MOHATHSAMH, CBA3aHHBIMU C LHJIUHAPUYECKOH,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
IIOJTyYEHUS,;

OIEepUpPOBATh MOHATUAMHU, CBSI3aHHBIMH C TEJIAMH BpPALICHUS: IIMIIMHIIPOM,
KOHYyCOM, c(pepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (LUUIUHAP, KOHyC, cdepa u Imap) |
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPAICHHS,;

KJIacCU(UIIMPOBATH B3AMMHOE PACIOJIOKEHUE CPEephl U IIIOCKOCTH;

BBIUUCIISITh BEJIWYMHBI 3JIEMEHTOB MHOIOIPAaHHHUKOB M TEJI BpPAllCHHS,
00BEMBI U TUIONIAJM MMOBEPXHOCTEM MHOTOTPAHHUKOB M TEJl BpalleHUs,
FEOMETPUYECKHUX TEJ C TPUMEHEHHEM (HOPMYII;

CBOOOJIHO OIEpPUPOBATH MOHSITUSIMH, CBS3aHHBIMU C KOMOWHALUSIMU TeJ
BpallleHUs] 1 MHOTOTPaHHHUKOB: MHOTOTPAaHHMK, BIIMCAaHHBIN B chepy u
OMHMCaHHBIA 0KOJI0 cdephl, chepa, BIUCAaHHAs B MHOTOTPAHHHUK WA TEJIO
BpAIlICHUS,

BBIYUCIISITh COOTHOIICHUS MEXKYy TUIOIIAISIMU ITOBEPXHOCTEH M 00bEMaMu
IMOI00HBIX TEN;

n300pakaTh u3y4aembie (UTYPHI, BBHIMIOIHATH (BBIHOCHBIE) TUIOCKHE
YEPTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEpPXY, COOKY,
CHH3Y, CTPOUTH CEUCHUS TEJ BPAIICHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALUIO O
IMPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpEeACTABICHHYIO Ha
yepTeKax U pUCyHKax;

CBOOOJIHO ONEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE;
BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;
3a/1aBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPIAUHAT;

pemaTb rCOMCTPHUICCKHUC 3a1Ia9 Ha BBITYUCIICHUC YTJIOB MCKY IIPAMBIMHU U
IIIIOCKOCTAMM, BBIYHCIICHHUC paCCTOﬂHI/Iﬁ OT TOYKH a0 IINIOCKOCTH, B IICJIOM,
Ha MPUMCHCHUC BEKTOPHO-KOOPANMHATHOI'O METOAA IIPU PCIICHUH,

CBO60,21HO OIICPUPOBATL IIOHATHUAMHU, CBA3AHHBIMK C JBHKXCHUCM B
IMPOCTPAaHCTBE, 3HATDH CBOMCTBaA ,I[BH}I(GHPlﬁ;

BBIIIOJIHATD I/1306pa}K€HI/ISI MHOTOI'PAaHHHMKOB MW TCJI BpallCHHA IIpU
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e CTPOUTH CEUEHUS] MHOTOTPAHHUKOB M TEJ BpalllCHUS: CEYCHUS LUITUHIpPA
(mapasienbHO U MEePIEeHIUKYISIPHO OCH), CEYeHUs] KOHyca (napaljieibHbIe
OCHOBAHMIO M MPOXOSLIUE YePE3 BEPIIMHY), CEUEHUS Iapa;

e CNOJb30BaTh METOJbl IOCTPOEHUS CEUEHMI: METOJ CJEI0B, METO[
BHYTPEHHETO IPOEKTUPOBAHHUS, METO/ IEPEHOCA CEKYIIEH MIOCKOCTH;

e JIOKAa3bIBATh 'TCOMCTPHUYCCKHC YTBCPIKIACHUA,

e INPUMEHSTH IeoMeTpuyecKkre (akThl JUIsl PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJIArarllinX HECKOJIBKO IIaroB pELICHUS, €CIH YCIOBHUSA
MIPUMEHEHHUS 3a/1aHbI B SIBHOW U HESIBHOU (hopme;

e pCIIaTh 3aJa4d Ha OO0Ka34aTCIILCTBO MATCMATHUYCCKHX OTHOLICHUU U
HaxXO0XKACHUC I'COMCTPUICCKUX BCIIMYWH,

e IIPUMCHATH IIPOIPpaMMHBIC CPCACTBA W 3JICKTPOHHO-KOMMYHHKAIIMOHHBIC
CHUCTCMBI IIPHU PCUHICHUU CTCPCOMETPUICCKUX 3a/1aY;

e IIPUMEHATH OJyYCHHBIE 3HAHUS HA IPAKTUKE: CPABHUBATh, AHAIN3UPOBATH
YW OLECHHBATh pPEaJbHbIE CUTyalllH, INPUMEHATH H3yYCHHBIE TMOHSTHSA,
TEOPEMBI, CBOMCTBA B IIPOLECCE IIOMCKA PELICHUS MaTeMaTU4EeCKU
c(OpMyJIMPOBAHHON MPOOJIEMBI, MOJIEIUPOBATh pPealibHbIE CUTyallMd Ha
A3bIKE TEOMETPHUH, UCCIEA0BATH MOCTPOEHHBIE MOJIENN C UCITOIb30BAHUEM
F€OMETPUYECKHX TOHATUA M TEopeM, ammapata anreOpbl, peuaTh
MIPAKTUYECKUE 3a7auM, CBS3aHHBIE C HAXOXKIECHUEM TE€OMETPUYECKHUX
BEJINYUH,;

e UMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Tamax pa3BUTUSI FEOMETPUU Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTH

- \
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TEMATHYECKOE IINTAHUPOBAHMUE Anreopa
10 KJIACC

Ne
n/n

10

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

MHOXECTBO JEHCTBUTEIBHBIX YHCEIL.
Muorowiensl. PanimonanbHble ypaBHEHHS U
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU

Oyukuuu U rpadpuku. CreneHHas GyHKIHS C
LEJIBIM MTOKa3aTeIemM

ApudpmeTnueckuii KOpeHb N-0i CTEIEHH.
HppaunoHanbHble ypaBHEHUS

[TokazarenpHas pynkums. [lokazarensHbie
ypaBHEHUS

Tpuronomerpruyeckue BeIpa)keHUs U
ypaBHEHHUS

[TocnenoBaTenbHOCTH U IPOTPECCUH
HenpepsiBable pynkiuu. [IpouszBoanas

Jlorapudmuueckast pyHKIUS.
[Ipocreiimume norapudmuyeckre ypaBHeHUs

[ToBTOpEeHME, 0000IIIEHNE, CHCTEMATH3aIIHS

/

31'IEKTPOHHO noanncbro
OBIIEE KOJIMYECTBO YACOB I10
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0 11BOKYMEHT.NOANNCAH

o

3HAHUH ™

COFFB7C1BEOF2
.2027

KoanuyecTBo 4acoB

Bcero

16

12

15

26

10
27

13

136

KonTpoabHbl
e padoThl

IIpakTHYecku
e padoThI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl



11 KJIACC

Ne
n/n

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbI

HccnenoBanue QyHKIMI ¢ TOMOIIBIO
MPOU3BOIHOM.

[lepBooOpa3Has u uHTErpai

I'padviku TPUrOHOMETPUUECKUX (PYHKIIHA.
Tpuronomerpuyeckue HepaBeHCTBA

I/IppaL[I/IOHaJ'IbeIe, IIOKa3aTCJIAbHBIC 1
J'IOFapI/I(i)MI/I‘IeCKI/IC YpaBHCHUA U
HCEpPAaBCHCTBA

[IponsBoaHas nmokazaTeabHON U
norapupmMudecKon GyHKINH

KommniekcHbie uncia

HaTypaanHe " ICJIbIC YUCiia

Cucremsl palrOHAIBHBIX, UPpPAIUOHAIBHBIX

MOKa3aTeIbHBIX U JorapupMUUecKux
YpaBHEHUI

3agauu ¢ mapaMeTpamMu

[ToBTOpeHME, 0000IIIEHNE, CHCTEMATH3 AL
3HaHUH
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TEMATHYECKOE IINTAHUPOBAHUE BeposiTHOCTH M CTATHCTHKA

10 KJIACC

HaumeHoBaHue pa3/iesioB U TeM
Ne n/mm
NMPorpamMmbl

1 DnemMeHTHI Teopuu rpados

CrnyyaliHbl€ OBITHI, CIIy4aiiHbIE COOBITUS U
BEPOSITHOCTH COOBITUM

Ornepanuu HaJ MHOKECTBAMH U
coObrTusiMu. CroskeHre U YMHOKEHHUE
BEPOATHOCTEH. Y CIOBHAS BEPOSTHOCTb.
He3zaBucumeble coObITHS

4 OneMeHThl KOMOMHATOPUKU

Cepuu nocienoBaTebHbIX UCIIBITAHUI.
5 Ucneitanus bepaymin. Cioyyaitasiit BBIOOp
13 KOHEYHON COBOKYITHOCTH

6 CityqaiiHble BEJIMYUHBI M PaCIIpPEIeIICHUs

4 N
ORPYMEBITIIQBOMGAHIACOB 110
SABTBRRHGH MOANMCHIO
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(undposbie)
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11 KJIACC

KoanuyecTBo 4acos

HaumeHoBaHue pa3jiesioB U TeM

Ne i/m Bceer
NPOrpaMMmblI
0
1 3aKoH OOJIBLINX YHCET 5
) DeMEHTbl MaTEMaTUYECKON 6
CTaTUCTUKH
HenpepsiBHBIE c1ydaliHbIE BEIUYMHBI
3 (pactipeenenust), oka3aTeIbHOE U 4
HOPMAaJIbHOE PACIpENEICHUS
4 Pacnipenenenune Ilyaccona 2
5 CBs13b MEXy CIIy4allHBIMHU BEJITMYHHAMU 6
6 O0001IeHne 1 cucTEMaTU3aINS 3HAHUI 11
OBILIEE KOJIMYECTBO YACOB I10 34

HPOIFrPAMME
T OO T

T XTIVITVIL \
OOKYMEHT NMOoANMUCAH

PIETR PP ERGIMEEAHU PO

CepTudukat OE426Q () REHR EAEE3COFFB7C1BEOF2
Oencteutened ¢ 05.02.2026 no 01.05.2027

Bnageney KyHu Mana KOpbeeHa

o

BAHUE I'eomerpus

KonTpoabHbl
e padoThI

IMpakTuyeckun
e padoThbl

JJIeKTPOHHbIE

(undposbie)
oOpa3oBaTeJibHbIE

pecypchl

bubmuoreka [JOK
https://m.edsoo.ru/5fbc5dc
1

bubmuoreka [JOK
https://m.edsoo.ru/5fbc5dc
1

bubmuoreka [JOK
https://m.edsoo.ru/5fbc5dc
1

bu6mmoreka [IOK
https://m.edsoo.ru/5fbc5dc
1

bu6mmoreka [JOK
https://m.edsoo.ru/5fbc5dc
1

bu6mmoreka [JOK
https://m.edsoo.ru/5fbcS5dc
1



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

Ne
n/n

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

BBG,I[CHI/IC B CTCPCOMCTPHUIO

B3anMHOe pacnonokeHue npsmsIx B
IIPOCTPAHCTBE

[TapanienbHOCTh NPSMBIX U MIIOCKOCTEN B
MIPOCTPAHCTBE

[lepnenuKyISIPHOCTD MPSAMBIX U
IJIOCKOCTEHN B POCTPAHCTBE

VYTiasl 1 paccTosIHUA
MHororpanHuku
BexkTops! B mpocTpaHCcTBE

[ToBTOpeHue, 06001IeHNE U cUCTeMaTH3allus
3HaHUH

OBLIEE KOJIMYECTBO YACOB I10
[TPOTPAMME
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11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

Ne n/mm

NporpamMMbl

1 AHanuTH4YECKas TEOMETPUS

5 [ToBTOpenue, 0000IICHNE 1
CHCTEMAaTH3aINsI 3HAaHUH

3 O6bEM MHOTOTpaHHHKA
Tena BpanieHus

5 [Tnomany moBepxXHOCTU U 0OBEMBI
KPYTJIBIX TEJ

6 JIBH)KEHMS

7 [ToBTOpEeHue, 060061IEHNE 1

cUCTeEMAaTH3alusd 3HAaHUKN

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME
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OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IVISA YYEHUKA

* A. T'. Mepansk, 1. A. Homupogckuii, B. M. ITonsikos. Anre6pa u Hadana
MaTEeMaTUYECKOro aHainu3a; yriyonennoe odydenue, 10 kinacc. O61iecTBo ¢
OTPaHUYECHHOU OTBETCTBEHHOCTHIO M3narensckuit nentp « BEHTAHA-
I'PA®y»; AxunonepHoe obmectBo «M3narenscTBo «IIpocBeiieHne»

* A. T'. Mep3nsk, . A. Homuposckuii, B. M. [lonsikos. AnreOpa u Hauana
MaTEMaTUYECKOT0 aHaau3a; yriyosnennoe odydenue , 11 kiacc. O61ecTBo ¢
OTPaHUYECHHOU OTBETCTBEHHOCThIO M3naTensckuiil ienTp « BEHTAHA -
['PA®y; AxunonepHoe obmectBo «M3natensctBo «IIpocsemnieHue»

* A. T'. Mep3isik, [. A. Homuposckuii, B. M. IlossikoB. ['eomeTpus;

yrayonenHnoe odyuenue, 10, 11 kmacc. U3narensctBo «IIpocBemenue

METOINUYECKHUE MATEPHUAJIBI I YYUTEJIA

Mepzmsik A. I'., Tlononckuii B. b., Axkup M. C., bBynko E. B. Marematuka:
paboune mporpamMmsbl 7-11 kmaccsl ¢ yriryOJeHHBIM U3YYEHUEM MAaTEMATHKHU.
M.: Benpana- ['pad. 2017

byuko E. B.. Mep3nsk A. I'., Homuposckuii 1. A., Ilomonckuit B. b. u np.
Maremartuka. Anredpa 1 Hayajla MaTeMaThuyecKkoro ananusa 11 kmacc:

Meroandeckoe mocobue. M. Benrana- ['pad
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OOKYMEHT NOoANMUCAH
MarevanowsH el @BH3UIAa MATEMAaTUYECKOTO aHan3a. J(urakTnueckue




martepuaisl 11 kmacc. M.: Beapana- ['pad. 2017

3uB b. I'., l'ompana B. A. Jlugaktuyeckue Matepuansl o anredpe. 10-11
kiacc. YePo-na-Hege Iletpormud C.-IletepOypr 2005

Mepsnsik A. I'.. [lonouckuit B. b., Pabunosuu E. M., SAxup M. C.
MaremMatuka: anredpa v Hayajia MaTeMaTHYeCKoro aHaim3a. Junakruueckue
Marepuaibl 10 kinacc. M.: Benpana- I'pag. 2017

byuko E. B.. Mep3nsk A. I'., Homuposckuit 1. A., Ilomonckuit B. b. u np.
Marematuka. Anrebpa 1 Hayasla MaTeMaTruyeckoro ananusa 10 kiacc:
MeToauuyeckoe nocooue. M. Benrtana- ['pad

Bypmuctposa T. A.. IIporpammbl 00111€00pa30BaTeNbHBIX YUPEIKICHUM.
I'eometrpus 10-11 kmaceel. M. «IIpocBemienue» 2011

SAposenko B. A. IToypounsie pa3paboTku o reomerpuu, MockBa «Bako»
2006.

3uB b.I'. lunaktnueckne marepuainsl 1o reometpun 1 11 knacca. —
M.:[Ipoda, 2004.

N. JI. bpoackuii, O. C. MemaBkuHna, BeposatHocts u cratuctuka 10-11
kiaccel. M. M3, "Apkru'" 2009

E. . Kynpuenko, T. ®. Cepreesa, Mertonuueckue MaTepuasl o 00y4eHIO

Kypcy "BepositHocTh U cTatucTuka B 7-11 knaccax" niis negaroros,
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A. C. bpoackuii. CtaTucTrka, BEpOATHOCTh, KOMOMHATOprUKa. M. OHHKC
"Mup u obpazoBanue" 2008

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

bu6mmoreka I{OK https://m.edsoo.ru/5fbcS5dcl

Pemry EI'D. O6pa3oBaTenbHbIi mopTal sl HOATOTOBKH K SK3aMEHY
https://ege.sdamgia.ru/

OUITU

http://www.fipi.ru/

NHOOYPOK

https://infourok.ru/
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