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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
KOHKPETH3aluH, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxxarenpHast nuHug «Hauana MareMaTHyeckoro aHaius3ay MO3BOJISIET
CYILIECTBEHHO PACIIUPUTH KPYT KaK MAaTeMaTHMYECKHUX, TaK U MPUKIAJHBIX 3aj]1ad,
JOCTYITHBIX OOYYaromuMcs, TaK KaK y HUX TOSBISIETCS BO3MOXKHOCTh CTPOUTH
rpa@uky  CIOXKHBIX (YHKIMA, OMPEAENsTh WX HauOOJbIINE W HAUMEHbIINE
3HAYEHHUA, BBIYUCIATH IUIOMAAU (Puryp u oO0bEMBI TEN, HAXOAUTH CKOPOCTH H
YCKOpeHHsl TipolieccoB. JlaHHasi colep)kareiibHasi JHMHHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNiel pealbHbIX CUTYyaluH,
MO3BOJISIET HAXOIUTh HAUITYUIIIEE PEIICHUE B MPUKIIAHBIX, B TOM YHCIIE€ COLIMAIBHO-
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. O0yUaronuecs y3HatoT O BBIIAIOIINXCS
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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 KYPC IIKOJIPHOW MaTEeMAaTHKHU
W TIpeUIaraloT HauOoJiee YHUBEPCAJIbHBIM SI3bIK, OOBEIUHSIOIMIMA BCE Pa3iCIibl
MaTeMaTHUKH H e€ TPWIOKCHUH, OHM CBS3BIBAIOT pPa3HbIC MaTeMaTHYCCKUE
JTUCIUTUIMHBL W WX TPWIOKEHUS B eauHoe 1enoe. [lodTomMy BaxHO daTh
BO3MOXKHOCTh OOy4YarmeMycss IOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMCHHOM MaTEMAaTHUKH W HCIIOJIh30BaTh €T0 JIJIS BBIPAXKCHHUS CBOMX MBICJICH.
JlpyruM BaKHBIM TPU3HAKOM MaTEMaTHKH KaK HayKH CJeAyeT IIPU3HATH
CBOMCTBEHHYIO €l CTpOrocTh OOOCHOBaHUW | CIEJOBaHHE OMPEICIEHHBIM
mpaBujaM  TOCTPOCHHS  JIOKA3aTebCTB.  3HAKOMCTBO  C  DJIEMEHTaMHU
MaTEMaTHYECKONH JIOTHKH CIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBINIICHUS
0Oy4Jaronuxcs, Mo3BOJIIET UM CTPOUTH CBOU PACCY>KJIEHUSI HA OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKM KPUTHUYECKOTO MBIIIICHHS.

B yuebHoM Kkypce «AnreOpa W Hadajga MaTEMaTHYCCKOTO aHAJIHM3a»
MIPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITHUPOBAHUS, KOTOPHIE TPH3BAaHbBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTyallui, WCCIEAOBAHMS O3TUX MOJIENIeH C TOMOIIBIO ammapara aireopbl H
MaTEMaTUYECKOr0 aHalin3a, WHTEPHpPETAIMH TMOJYyYEeHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KK/IBIN M3 Pa3/IeioB MPOTPaMMEI, ITOCKOJBKY BECh MaTepral
y4eOHOTO Kypca IIMPOKO HCIONB3YETCs I pelieHUs MPUKIaIHBIX 3amad. [Ipu
pEIICHUH  pEabHbIX  MPAKTUYECKUX  3a7ad  OOydarollhecss  pa3BUBAIOT
HAOJIOMATENIbHOCTh, YMEHHUE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe ©W  KOHKPETHU3MPOBATH  IMPOOJIEMY.
JlesTenpHOCTh MO (OPMHUPOBAHHWIO HABBIKOB PEIICHHUS TPHUKIAJHBIX 3a7ad
OpraHU3yeTCs B IPOIIecCce U3YyUEHHUsS BCEX TEM yu4eOHOTO Kypca «Anredpa u Havasa
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 KUIACC

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.

JenicTBuTtenbHble uucia. PanuoHanbHBIE W UPPAUMOHAIBHBIE YHUCHA.
Apudmerrueckue  omnepanud ¢ JICUCTBUTEIbHBIMU  4ucIaMud.  Mopayib
JEeWCTBUTEILHOTO YHCIIa B €ro cBoicTBa. [IpubnmkEéHHBIC BBIYMCICHUS, TTPAaBHUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYHCICHUM.

Crenenpr C 1edbIM  HoKazaTeneMmM. buHom Hprotona. lcmonn3oBanue
NoAXOAIEH (OPMBI 3aMMUCH JEHCTBUTEIBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUUYECKUX
3a7a4 ¥ MPEACTABICHUS JAHHBIX.

Apudmernueckuii KOpeHb HaTypaJIbHON CTEIIEHH B €T0 CBOMCTBA.

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

Jlorapupm uymcna. CpoiictBa norapu¢pma. JleciTuuHbIE U HATypaJibHbIE
JorapupMsl.

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

YpaBHeHHs U HEPABEHCTBA

ToxaecTBa U TOXIECTBEHHBbIE MpeoOpa3oBaHusl. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHUS M YpaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1ENIBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPABEHCTB. MHOrOWIeHbl OT OJIHOW MepeMEHHOW. JlenmeHne MHOroujieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3zy. MHOrouJIeHb!I ¢ 11e1bIMU KO3 PUIIUEHTAMHU.
Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BEIPAXKEHUM, COACPKAIIMX CTCIICHU M KOPHHU.

HppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI pelieHust
UppalMoHaIbHbIX YPaBHCHUH.

[Toka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHUS MOKA3aTEIbHBIX

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 ONpPENEIUTENs JJI1 PEUICHUS CUCTEMBbI
JVHEWHBIX ypaBHEHMI. PellleHWe NpUKIaIHBIX 33a/ad C MOMOIIBK) CHCTEMBI
JVHEWHBIX YpaBHEHUH. MccnenoBanue NOCTPOCHHOW MOJAENH € TOMOIIBIO MaTPHIL
Y OIIPENICIIUTEIICH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTYallMd C IOMOIIBIO
YpPaBHEHUII W HEpPaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKHX 3aJ1a4 U 3a/1a4 U3 pa3IMuHbIX 00JaCTel HaAyKU U pealbHOM KU3HU.

DOyHKUMH U TPaPuKHn

@®yHkus, crnocodbl 3amaHus (QyHkuu. B3auMHO oO0patHble (QYyHKIUU.
Komno3zummss @yukuuii. I'papuk  yHkmu. DneMmeHTapHble MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIA.

OO6usacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (ynkumu. Hymu yskium.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTKn MOHOTOHHOCTH (PYHKUMHU. MaKCUMyMbl U MUHHUMYMBI
dbyukiuu. Hanbosnbiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha TTPOMEKYTKE.

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

CrenenHast pyHKIMS ¢ HATypajdbHBIM U II€JIbIM NOKa3zaresneM. E€ cBoiicTBa u
rpaduxk. CBolicTBa 1 rpaduk KOpHs N-0i CTENEHU KaK (yHKIMKU 0OpaTHOM CTENEeHU
C HaTypaJIbHBIM [TOKA3aTEJIEM.

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

TpuroHomeTpuyeckass OKPYKHOCTb, OIPEAEICHUE TPUTOHOMETPUUYECKUX
(GyHKUMNA YUCIOBOTO apryMEHTA.

QOYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['paduiku peasbHBIX 3aBUCUMOCTEH.

Havana maTeMaTH4ecKOro aHajm3a

ITocimenoBaTelIbHOCTH, CHOCOOBI 3aJaHUsl ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTUYeCKOM MHIYKIUHA. MOHOTOHHBIE U OTpaHUYEHHbIE MOCTIEA0BATEIbHOCTH.
HcTopusi BOZHMKHOBEHUS MAaTEeMaTHMYECKOTO aHallM3a Kak aHaiu3a OeCKOHEYHO
MaJbIX.

Apudmernueckas U reoMeTpuueckasl mporpeccuu. beckoneuHo yObIBaromas
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEYHO yOBIBAIOIIEH TreOMEeTpUYECKON
IIPOTrpecCchuH. JINHEVHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncio e. Popmyiia CI0KHBIX
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HenpepsiBHbIE (YHKIMH W HX CBOMCTBAa. TOYkHM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢ynkiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHMs HEpaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 17151 penieHus 3a1a4.

ITepBas u BrOpas npousBoaHble GyHKIMHU. OnpeesneHnue, reOMETPUUECKUN U
busznyecKuii CMBICI MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIIUU.

[TpousBogubie  snmemeHTapHbiX  ¢yHkiuil.  [IpousBogHass ~ CyMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHoOXecTBO, onepanyvy HaJ MHOXECTBAMH M HX CBOMCTBA. Jlmarpammsl
Oinnepa—Benna. [lpumeHeHHe TEOPETHMKO-MHOXKECTBEHHOTO — ammapara  Juis
ONMCAHUs PEAJbHBIX IPOLECCOB W SBJICHUM, NPU PELIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMaTHUYECKOTO OOBEKTa, CJIE/ICTBHUE,
JI0KA3aTeIbCTBO, PABHOCHIIBHBIE YPABHEHUS.

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 LEJbIX YHCIIAX.

KoMmmnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeTudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamMu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IJIOCKOCTH.
®opmyna Myaspa. KopHu n-oii cTeneHu U3 KOMIUIEKCHOTO yucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs] (PU3NUYECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHHs U HEPABEHCTBA

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

OTb6op  KOpHEH  TPUTOHOMETPUYECKHMX  YpPaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

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

OCHOBHBIE METO/bI PELICHUS UPPALUOHAIBHBIX HEPABEHCTB.

CUCTEM M COBOKYIHOCTEH palMOHAJIBHBIX,

u ﬁ%ﬁﬁ%ﬁ&ﬁﬂdﬂ%ﬂﬁ%ﬁmwmx 1 Torapu(P)MUIECKUX yPABHEHUIA.

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




[IpuMeHeHne ypaBHEHUI, CUCTEM M HEPABEHCTB K PEIICHUIO MATEMAaTUYECKUX
3a/1a4 ¥ 3a/1a4y U3 pa3InyHbIX 00JIacTel HAYKH U PEaNbHOW KU3HU, HHTEPIIPETALUs
IIOJIyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

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

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne meTonbl pelieHHs ypaBHEHHM W HepaBeHCTB. [ 'paduueckue
METO/bI PEILLICHHS 3a/1a4 C TapaMeTPaMH.

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

Havana maTeMaTH4€CKOI0 aHAJIN3A

[TpuMmeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTh U
sKkcTpeMyMmbl. HaxoxaeHre HanboapuIero 1 HAMMEHbIIEro 3HaYEHUI HEePEPbIBHON
(yHKUIHUH Ha OTPE3KE.

[IpuMeHeHnEe NPOU3BOAHOM UL HAXOXKACHUS HAWIIY4dIIEro pElICHUs B
NPUKIAJAHBIX 3ajadax, JUIsl OIpPENENIEHHs CKOPOCTH M YCKOPEHHMsS Ipolecca,
3aJIaHHOTO (HOPMYJION MK TpaduKoMm.

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

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

[TpumeHeHre uHTErpaja s HAXOXKICHHS IUIOMIAAECH IUIOCKUX (QUTYp 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(hOpMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHAa POCCUMCKOI0 O0IIECTBA, TPEACTABICHUE O MATEMaTHYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUM, TMPOLECIYP
rpaXJIaHCKOro  oOmiectBa  (BBIOOPBI, ONPOCHI WU JPyroe), yMCHHUE
B3aMMOJICHCTBOBAaTh C COIIMAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

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

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

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

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

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

5) pu3UecKOro BOCIIUTAHMS

cOPMHPOBAHHOCTh yMEHUS TPUMEHSATh MAaTeMAaTHYECKHEe 3HAHUS B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3NYecKass aKTHBHOCTH), (PU3NUECKOE COBEPIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESTEIbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHMS:

/
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CepTtudpukat OE42607F

TOTOBHOCTH M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa3oBaHHWIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU >KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ/1a4y MaTeMaTUYeCKON HaMpPaBJICHHOCTH;

7) 3K0JI0OrH4eCKOro BOCIUTAHUS :

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATTbHO-YKOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTeMaTH4YeCKUX 3HAHUW ISl pelieHusl 3amad B o0JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIEGHKH HMX BO3MOXKHBIX
MOCJICICTBUM JIJI OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U 0OIIIECTBEHHOM MPAKTHUKH, TOHUMAaHNE MaTeMaTHYECKOM
HayKH Kak cepbl YeITOBEUECKON AEATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTH
JUISL pa3BUTHUS IUBUIM3AIIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKU U MaTeMaTHYECKOU
KYJbTYPOU KaK CpeJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISITH TPOECKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYAIBLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IMo3HaBaTeIbHbIE YHHBEPCAIbLHbIE YUeOHbIE IeHCTBHS

ba3oBble JJoruyeckue 1eMcTBU:

BBLIABJIAT M XapaKTEPU30BaTh CYIIECTBEHHBIE IMPU3HAKM MATEMATUYECKHMX
OOBEKTOB, MOHATUM, OTHOINEHUN MEXAYy MOHATHAMH, (POPMYIUPOBATH
OIpeEeIeHUs IOHATUM, YCTAHABIMBATEL CYIIECTBEHHbINM NPU3HAK KIacCU(PUKALINY,
OCHOBaHMs /11 0000IIEHUS U CPABHEHUS, KDUTEPHUHU IIPOBOJAUMOIO aHAJIN3a;

BOCIPUHUMATL,  (OPMYJIHMPOBATL W NPEOOpa3OBLIBATE  CYXKICHMS:
YTBEPANUTEIBHbIE U OTPULATENLHEIE, €AUHUYHBIE, YACTHBIE M OOLIME, YCIOBHEIE,

BBISBJIATH MATEMATHUECKHAE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M IIPOTHBOPEUHS
B (paKTaX, JAHHBIX, HAONIOJECHUAX W YTBEPHKIECHHSX, NpEIiaraTh KPUTEPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW U TPOTUBOPEYNI;

J€7aTh BHIBOALI C MCIOJNL30BAHUEM 3aKOHOB JIOTHKH, AEAYKTUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUEHHUH, YMO3AKIFOUEHHH 110 aHAJIOTUH;

IPOBOIUTH CAMOCTOSATENBHO JIOKA3aTENbCTBA MATEMATHYECKUX YTBEPKICHUIM
(IpSIMBIE ¥ OT IPOTUBHOIO), BEICTPAUBATh apI'yMEHTALMIO, IPUBOANUTH IPUMEPHI U
KOHTPIPUMEPLI, 000CHOBHIBATH COOCTBEHHEIE CYKIEHUS U BBHIBOJIBI;
yueOHOU 3amaur (CpaBHUBATH HECKOJIBKO
ng%ﬁﬁi‘%ﬁﬂ&ﬁ'&ﬂﬁ?ﬁﬁﬁn aThb HaupoJee MOIXOAAIMN C Y4ETOM CAMOCTOSTEILHO

TPOHHOWM NOANU
BBIJICJICHHBIX KPUTCPUCB ).
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UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT TMO3HAHMS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJAUTH CAaMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHNE
M0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoILIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJibTaTaM
OPOBEAEHHOIO  HAONIONEHUS, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
MOJyYEHHBIX pPe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOIecca, a TaKkKe BBIABUTATD
MPEINOJIOKEHHUS O €TO PA3BUTUU B HOBBIX YCIOBHUSX.

Pabora c nndopmanmueii:

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

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH MHPOPMAIUIO PA3INYHBIX BHIOB U (OpM
IpEICTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pazIu4HbIX (popmax,
WLTIOCTPUPOBATH TpadUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHHMBEpPCaAJIbHbIE Y4eOHbIE A1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU 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/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOIl TEMBbI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXKICHUAMH APYIMX YYaCTHHKOB
nuarnora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULMNA, B KOPPEKTHOU Qopme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEAOBAHNUS,
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:

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 PELICHUU 3a7auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBHUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WIIM HEAOCTUIKEHUS Pe3ysIbTaTOB AESTENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

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, 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 PaOOThI M 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
MPEMETHBIE PE3yJbTAaThl TI0 OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHATU3ay:

Yuciia ¥ BBIYMCJIEHUSA:

CBOOOJIHO OIEPUPOBATH MOHATUSMH: paAlMOHATBLHOE YHUCIO0, OCCKOHEYHas
nepuoAndeckasl JaApoOb, TPOICHTHI, HMPPAIMOHAIBHOEC YHCIO0, MHOXECTBA
pPaLMOHATBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb JEHCTBUTEIBHOTO YUCIIA;

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

Q A 163 €HHBIC BB[UMCIICHUS, IPABUJIA OKPYTJICHUS, IPUKUAKY U

3NEKTPOHHOM NOANUCHLID o
OLICHKY pe3yJIbTaTd BbIYHUCIICHHUH,
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CBOOOZHO OMNEpUPOBATh TMOHATHEM: CTENEHb C IENbIM TOKa3aTeleM,
UCIIOJIb30BaTh MOAXOIANTYI0 (POPMY 3alMCH JEHCTBUTEIBHBIX YUCEI JIJIsl PEIICHUS
NPAaKTHYECKUX 3a71a4 U MPECTaBICHUS JaHHbIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: APUPMETHUECKUN KOPEHb HATypaIbHOU
CTEICHU;

cBOOO/IHO OIEPUPOBATH MOHATUEM: CTETICHD C PAllMOHAILHBIM ITOKa3aTeIeM;

CcBOOOIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, ICCATHUYHBIE U
HaTypaJbHbIE JIOTAPUDMBIL;

CBOOOJTHO OTEPUPOBATH MOHATUSIMHU: CHUHYC, KOCHHYC, TAHT€HC, KOTaHTEHC
YHICJIOBOTO apTyYMEHTA;

OTNEpPUPOBAThH MOHATHAMH: apKCHHYC, APKKOCHHYC U apKTaHTE€HC YHCIOBOTO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YPaBHEHHE, HEPABEHCTBO,
paBHOCUJIbHBIC YPABHEHUS U YPaBHEHU-CIICACTBHS, PABHOCUILHBIC HEPABEHCTBA,;

NPUMEHATH PA3MUYHBIE METOJBI pEIICHUS PAlUOHAIBHBIX M JIPOOHO-
paloHaNbHBIX YPaBHEHUH, NPUMEHSITh METOJ] HWHTEPBAJIOB I PEIICHUSA
HEPABEHCTB;

cBOOO/IHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IMepeMEeHHOH,
MHOTOYJIEH C HEIBIMU K0P PHUITEHTaMU, KOPHA MHOTOYJICHA, IPUMEHSTH JICJICHHUE
MHOTOYJIEHA HAa MHOTOWIEH C OCTaTkoM, TeopeMy besy m Teopemy Buera mms
peleHus 3ajay;

Hcnonb3oBaTh CBOWCTBA JCUCTBUN C KOpPHSAMU JJisi  MpeoOpa3oBaHUs
BBIPAKCHU,

BBITIOJHATH MpeoOpa30BaHMs YHUCIOBBIX BRIPAKEHUH, COJEPIKAIINX CTETICHU C
paIMoHaIbHBIM MTOKA3aTeNeM;

UCII0JIb30BaTh CBONCTBA norapupmMoB TUIS1 npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKCHHUI;

CcBOOOJHO OMEpUPOBATh TOHATHUSAMHU: HPPAMOHANBHBIE, TIOKA3aTEIbHBIE U
JorapupMuUEcKre ypaBHEHHUs, HAXOAUTh UX PEIICHHS C TTOMOIIBIO PABHOCHIIBHBIX
MIEPEX0/I0B WIIM OCYIIECTBIISISI MPOBEPKY KOPHEH;

IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKHEe GOpMYJIIbI JUIsl TPeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKCHHI;

CBOOOJIHO OMEpUPOBATh TMOHITHEM: TPUTOHOMETPUUYECKOE YypaBHEHUE,
OPUMEHATh  HeoOXoaumble  (OPMYJIBl  JUJII  pPELICHHWS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUMH;
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MOACJINPOBATH é)eaJ'IBHBIe C TyaHI/II/I Ha S3BIKC anre6pbl, COCTABJIATH
OOKYMEHT NOANUCAH

BQWOWWHE% HCPABCHCTBA II0 YCJIOBHUIO 3aJla4M, HCCICAOBATH
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DOyHKuMU ¥ rpaGuKH:

cBOOOIHO ONEPUPOBATH MOHATUAMM: (PYHKIIMS, CIIOCOOBI 3a1aHus (PyHKIIHUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmmo3umus GyHKiuH, rpaduk GyHKIUH,
BBITNOJIHATH 3JIEMEHTApPHBIE ITPe00pa3oBaHus rpadUKoB (PyHKLINH;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMHU: 00JACThb ONPEAEIECHHUS U MHOKECTBO
3HaYeHUH QPYHKINUU, HYJIH QYHKIIHH, TPOMEKYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO OMEpUPOBATh TMOHATHSIMH: UETHBIE M HEUYETHBIE (DYHKUUH,
nepuoanyYeckre (QyHKIUU, IPOMEKYTKH MOHOTOHHOCTH (DYHKLIHH, MAKCUMYMBbI U
MUHUMYMBI (pyHKLIMM, HaumOOoJblllee M HaUMEHblIee 3HAYeHUE (YHKIUU Ha
IPOMEXKYTKE;

cBOOOIHO ONEpPHPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HATypadbHBIM U
[ENBIM TOKa3zaTenaeM, rpa@uK CTENEeHHOW (PYHKIHH C HATYpPaJbHBIM U IEIbIM
nokasaresnemM, rpaguk KOpHs n-oil CTeNeHW Kak (PyHKIHMU OOpaTHOW CTENEHHU C
HaTypaJIbHbIM I10Ka3aTeleM;

ONEpPUPOBATh TOHATUSAMU: JHHEWHAs, KBaJpaTHUHas U APOOHO-JTHHEWHas
(GyHKIUH, BBITIONHATH dJIEMEHTApPHOE HCCIEA0BAHNE U IIOCTPOCHUE UX TPadUKOB;

cBOOOJHO OMEpPHUPOBATHh MOHATHSIMH: IOKa3aTelbHas M JorapupMuyeckas
GbyHKIUUA, UX CBOMCTBA U TpaduKH, MUCIOIH30BaTh MX TpaQUKUA IS PEIICHUS
YPaBHEHHUI;

CBOOOZIHO OMNEpUPOBATH TOHATUSMHU: TPUTOHOMETPUYECKAs OKPYKHOCTB,
oTpesieNieHue TPUTOHOMETPHUUECKUX (DYHKIUI YNCIOBOTO apTyMEHTa,;

UCIONB30BaTh rpaduku (yHKOUN JUId  HCCIEAOBaHUS IPOLIECCOB U
3aBHCHUMOCTEN NpU peuieHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HU, BBIpAXXaTh (HOpMyJIaMU 3aBUCMOCTH MEX]y BETUUMHAMU;

Hauajia MaTeMaTH4eCKOro aHAJIM3a:

cBOOOMHO OMEpUPOBATh TOHATUAMHU: apuMeThdecKas U TeoMEeTpUUYeCcKas
nporpeccusi, 0eCKOHEUHO yObIBaIOIasi TeOMEeTpuUecKasi Mporpeccus, TMHEHHBIN U
HKCMOHEHLIUATIBHBIN POCT, (POpMYJIa CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE O
KOHCTAHTE;

UCTIONb30BaTh TMPOTPECCUU IS PEIICHUs pealbHBIX 3a/ad MPUKIATHOTO
XapakTepa,

cBOOO/IHO ONEPUPOBATH MOHATUAMU: MTOCIE0BATEILHOCTD, CIIOCOOBI 3a/JTaHUS
NOCJIeI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIIEJOBATEIHLHOCTH,
MOHMMATh OCHOBBI 3apOXKACHHMS MAaTeMaTHYEeCKOTO aHaju3a KaK aHalu3a
OECKOHEUHO MaJIbIX;

cBOOOIHO ONEPUPOBATh MOHITHSIMH: HEMIPEPHIBHBIC (PYHKITMH, TOUKU Pa3pbIBa
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CBOOOJHO OIEpUPOBaTh IMOHATUSAMH: MeEpBas W BTOpas MPOU3BOIHBIC
byHKIIMM, KacaTenbHas K TpaduKy QyHKIIIH,

BBIYUCIIATH ITPOU3BOJHBIE CYMMBI, NPOU3BEICHHUS, YACTHOIO U KOMIIO3ULIUH
IBYX (YHKIUH, 3HaTh IPOU3BOJIHBIE AIIEMEHTAPHBIX (PYHKIINIA;

UCIOJIb30BaTh T€OMETPUYECKUM M (PU3UUECKUI CMBICT MPOU3BOIHOM AJIs
pemeHus 3aaad.

MHokecTBa M JIOTHKA:

CBOOOIHO  ONEpUpPOBaTh  MOHATUSMHU:  MHOXKECTBO, ONEpaluud  Hal
MHO>XECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anapar Uil ONMCaHus peaJbHbIX
IIPOLIECCOB U SIBJICHUM, TPU PELICHUU 3a]1a4 U3 APYTUX YYEOHBIX MPEIMETOB;

CBOOOJHO OINEPUPOBATH MOHATUSAMH: OIpPEACIICHUE, TEOpEeMa, ypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MaTeMaTU4YECKOr0 00BEKTA, 10KA3aTEIbCTBO, PABHOCUIIbHBIC
YPAaBHEHUS U HEPABEHCTBA.

K koniy obOyuenuss B 11 kjacce 0OydyarOUIMICAd MOJYYUT CIICAYIOIIHUE
NpPEAMETHBIE PE3YJIbTAThl MO OTAEIBbHBIM T€MaM paboyell ImporpaMmbl y4eOHOTO
Kypca «AnreOpa u Hadyajla MaTEMaTUYECKOIO aHaIU3a»:

Yucia ¥ BbIYHCICHHSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSAMU: HATYPAIBLHOE U LIEJI0€ YUCII0, MHOKECTBA
HaTypaJIbHBIX U LENBIX YHUCEN, UCIIOIb30BaTh NPU3HAKN AEIUMOCTH LIEJIBIX YUCEN,
HOJ/l m HOK HarypanbHBIX 4yucen g pelieHus 3aAad, NMPUMEHSTh alrOpUTM
EBxnuna;

cBOOO/IHO ONEpUpOBaTh IMOHATHEM OCTaTKa [0 MOMAYJIO, 3alHiChIBAaTh
HaTypaJIbHBIE YHCIIA B PA3JIMYHBIX ITO3ULIMOHHBIX CUCTEMAX CUNUCIICHHUS;

CBOOOJHO OMEpUPOBATh MOHATUAMH: KOMIUIEKCHOE YHUCIO U MHOXECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTAaBIATh KOMIUIEKCHBIE YHCa B alreOpanyeckod u
TPUTOHOMETPHUUYECKOI (hopMe, BBIMIOJIHATH apu(pMETHUECKHE ONepaly ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJTHO OMEpUPOBATh MOHATHUSIMHU: HUPpPAIMOHANIbHBIC, MOKa3aTelbHbIE U
jJorapuMUYECKHE€ HEpPaBEHCTBA, HAXOJUTh MX PEIICHUS C TMOMOUIBIO
PAaBHOCWJIBHBIX IIEPEXOJIOB;

OCYILIECTBISATh OTOOp KOpHEH TMpH PEHICHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOO/IHO OINEpPUPOBATh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh HEoOXoaumble (GOpPMyNbl ISl  PEIICHHS OCHOBHBIX  THUIIOB
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CUCTEMBI U1 COBOKYITHOCTEW pallMOHAIbHBIX, UPPALUOHAIBHBIX, TOKA3aTEIbHBIX H
Jorapu(pMUUECKUX YpaBHEHHUM U HEPABEHCTB;

pemarhb palMOHAJIbHBIE, UPpALMOHAJIBHEIE, MOKa3aTelIbHbIE,
jgorapu(pMuyecKue M TPUTOHOMETPUUYECKHWE YpaBHEHMs] U  HEPaBEHCTBA,
coJeprKalire MOAYJIH U TapaMeTphl;

IPUMEHSATH TpaduuecKre METOAbI AJI PEIICHHUs YPAaBHEHUN U HEPABEHCTB, a
TaKXK€ 3a/1a4 C MapaMeTpaMu;

MOJICJIMPOBaTh pEallbHble CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPQXECHUS, YpaBHEHHs, HEPAaBEHCTBA M MX CHUCTEMBbl IO YCJIOBHIO 3ajau,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJENIM C HCIIOJIb30BAHUEM ammapara anreopsl,
MHTEPHPETUPOBATH NOJYUYECHHBIN Pe3yJIbTaT.

DOyHkuuu ¥ rpapuku:

CTPOUTHh TpaduKu KOMIO3UIMHU (YHKUIUH C TOMOIIBIO 3JIEMEHTapPHOIO
UCCJIEIOBaHMSI U CBOMCTB KOMITO3ULIUU JABYX (DYHKIIHIA;

CTPOUTbH F€OMETPUUECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPIMHATHOM
IJIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH MOHATHSAMHU: TpPaQUKA TPUTOHOMETPHUUECKHUX
GyHKIU;

OPUMEHATh (QYHKIUM JJI1 MOJCJIHMPOBAHUS W HCCIEIOBAaHUS PEaIbHBIX
MPOLIECCOB.

Havana maTemMaTH4ecKoOro aHajmsa:

UCIIOJIb30BaTh NMPOU3BOIHYIO JUISl UCCIIEOBaHUs (DYHKIIMM Ha MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAUTh HauOoJbllIee U HAaMMEHbIIee 3HaUCHUsI (PYHKIIMM HEMPEPHIBHON Ha
OTpE3KE;

UCIIOJI30BaTh TMPOM3BOJHYIO [JISi HAXOXKICHHUSI HAWJIY4ylIero peuieHus B
IPUKJIAJHBIX, B TOM YUCJIE COLUATBHO-3KOHOMUYECKHUX, 3a/1a4aX, JUIsl ONpeIeIeHUs
CKOPOCTHU U YCKOPEHHUS TpoIiecca, 3aaHHOro GopMyIion uin rpadukoM;

CBOOOJHO ~ ONEPHUPOBATH MOHATHSMHU: [EPBOOOpa3Hasi, ONpeneIEHHBIH
WMHTErpall, HaXOAWTh IEPBOOOpPA3HBIE BJIEMEHTAPHBIX (PYHKUUNA U BBIUYUCIATH
uHTerpai no gopmyne Hetotona-Jlelonuna;

HAXOAUTh IJIOIIAAM TUIOCKUX (GUTYP U 0OBEMBI TE ¢ TOMOUIBIO HHTETpaa;

UMETh MPEACTABICHUE O MATEMaTUYECKOM MOJEIMPOBAHUU HA IpPUMEpPE
cocTaByieHUs MU PepeHIINaTbHBIX YPaBHEHUN;

pelaTh MPUKIAJHbIE 33a4ld, B TOM YHUCJIE COLHUAIbHO-IKOHOMUYECKOTO M
(bu3NYECKOro XapakTepa, CpeCTBAMU MAaTEMaTUIECKOTO aHaJIN3a.

/

~
OOKYMEHT NognMCAH
3JIEKTPOHHOW NMOAMUCHIO
CepTudukatr OE42607FTFEC395A2E3COFFB7CI1BEOF2
HencteuTtenex ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeBHa
J

-




TEMATHUYECKOE IIJNTAHUPOBAHHUE

11 KUIIACC
KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KoHTpoabHbI IIpakTnyeckn
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
e padoThbI e padoThbl
pecypcsbl
| HccnenoBanne GyHKIHA ¢ TOMOIIIBIO 2 |
MPOU3BOAHOMN
2 [TepBooOpasHas 1 HHTETpa 12 1
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHA. 14 |
Tpuronomerpuyeckue HepaBeHCTBA
4 UppanmonanbHelie, mokazaTeabHbIE U 24 |
norapuMUUecKre HEPaBEeHCTBA
KomrmnekcHeie uncia 10 1
HarypanbsHsle u nensie yucna 10 1
Cucremsl paluOHAIbHBIX, HPPAUOHAIBHBIX
7 MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX 12 1
ypaBHEHUH
8 3agaym ¢ mapaMeTpaMmu 16 1
9 [ToBTOpEeHME, 0000IIIEHNE, CHCTEMATH3aIIHS 16 )
3HAHUU
OBULIEE KOJIMYECTBO YACOB I10 136 10 0
HPOFRPAMME
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YUYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

A.I'. Mep3nsik, JI.A. [Tonouckuii, B.M. [TonskoB. Matemaruka. Anreopa -10,11

M. Benta — I'pad , 2020

METOINYECKHUE MATEPHUAJIBI JJIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET
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MNOACHUTEJIBHASA 3AIIMCKA

["'eomeTpus siBnsieTCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEIHETO 0OILEro
oOpa3oBaHMsI, TaK KakK O0OECIeYMBACT BO3MOXHOCTb M3yYEHHUs AMCLHUILINH
€CTECTBEHHO-HAYYHOM HAINpPaBJIECHHOCTH W NPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[TockonbKy TOTHYECKOE MBILIUIEHUE, (POpMHUpyEeMOe PU U3YUECHUH 00YHarOIIUMUCS
NOHATUMHBIX OCHOB TI'E€OMETPHM, IIPHU JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPHU PELICHUU T'€OMETPUUYECKUX 3a]1a4, YMEHUE
BBIJIBUTaTh W OINPOBEPraTb T'MIIOTE3bl HENOCPEICTBEHHO MWCIOJIB3YIOTCS IpU
pELICHUH 33a4 €CTECTBEHHO-HAYYHOTO LIMKJIA, B YACTHOCTH (PU3NYECKUX 3a]1aY.

[Tenb ocBoeHuUs nporpaMmsl yueOHOro Kypea «I'eomerpusd» Ha yriyOn€HHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaroUMXcs MPU U3YyYEHUN
reOMETpUH, KaK COCTaBjstouled mnpeaMmeTHoll obmactu «MaremaTtuka U
uH(popMaTHKa» yepe3 00ecreueHre BO3MOKHOCTH NPUOOPETEHUSI U UCTIOJIb30BAHUS
0osee TIIyOOKMX T€OMETPUYECKUX 3HAHUW U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPHH,
¥ HEOOXOUMBIX JJIs1 YCHEIIHOro MPOPecCHuOHAIBHOTO0 00pa30BaHusl, CBA3aHHOTO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 33JauaMu Kypca T€OMETPUU Ha YIIIyOJIEHHOM YPOBHE,
PaCHIMPSIIOUIMMU U YCUIIMBAIOIIMMU Kypc 0230BOTO YPOBHSI, SBJISIOTCS:

pacHIMpeHre MpeACcTaBiIeHUs] 0 TEOMETPUM KaK 4acTH MUPOBOM KYJbTYpbI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLUIUM MHPOM;

dbopMUpOBaHUE TMPEACTaBICHUS O MPOCTPAHCTBEHHBIX (UIYpax KakK o
BOKHEUIINX MATEMATHYECKUX MOJEIAX, MO3BOJIAIOIIMX OMNMUCHIBATH M H3y4yaTh
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUPa, 3HAHWE MOHATUIMHOIO amnmapara o pa3ieny
«CtepeomeTpus» yueOHOro Kypca reOMETpUH;

dopMupoBaHHe  yMEHUS ~ BIAJETb  OCHOBHBIMH  IOHATUSIMH O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMHM CBOMCTBaMH, 3HAaHHE TEOPEM,
bopMyn ¥ yMEHHE UX NPUMEHSTh, YMEHHS JI0Ka3bIBaTh TEOPEMbl U HAXOAMTH
HECTaHJIapPTHBIE CIIOCOOBI pELICHUs 3a/1a4;

dbopMHpOBaHUE YMEHHS pacliO3HAaBaTh HA YEPTEkKax, MOACISIX U B pEaIbHOM
MUpE MHOTOTPaHHUKHA M Te€Ja BpaLIEHUs, KOHCTPYUPOBATH TI'€OMETPUYECKHE
MOJIEIIH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO MOCTPOCHHUS
MaTEMaTUYECKUX TEOpHUil, GOpMUpPOBAHUE MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJCHUN PACCYXKIACHUM;

dbopMupoBaHHE yYMEHHS BIAJETh METOJAMHU JI0Ka3aTeIbCTB U aJTOPUTMOB
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pemicHusl, YMCHHUA UX IPUMCHSATD, H\ISOBOI[I/ITB A0Ka3aTCJIbHBIC PACCYKIACHUS B XO/IC
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00OCHOBAaHUY MaTEeMaTHYECKHUX YTBEPXKJICHUN U POJIM aKCHOMATHUKH B MPOBEICHUHU
JIETYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPLICHCTBOBAHWE WHTEJUIEKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEM 00y4Yaronuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUU;

dopmupoBanrue (yHKIIMOHATBFHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUU:
YMEHUSL PACHO3HABATH IMPOSBICHUS T'€OMETPUYECKUX NOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYalMSIX W MPU U3YYECHUU JIPYTUX
y4e€OHBbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAaHUSl PEAIbHBIX CHUTYyallMil, HCCIIEJOBaHMUS IOCTPOECHHBIX MOJEIEH,
WMHTEPHPETALNN [TOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMM COZEpPKATEIbHBIMU JIMHUAMHA y4eOHOTO Kypca «l'eoMeTpusi» B
10-11 kmaccax sBisitorcs: «lIpsMble W TUIOCKOCTH B MPOCTPAHCTBEY,
«Muororpannukn», «Tema Bpamenus», «BekTtoppl ©  KOOpAMHATHI B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OIEPUPOBATH
MOHATUSAMUY», PEJIEBAHTHBIMU IT'€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 kiaccax, OTHOCHUTCSI KO BCEM COJEpKaTEeJNbHBIM JHHHUSIM y4yeOHOro 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 MO TrojaM OO0y4YeHHs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIBHBIM BOIPOCAM O0yUarOIIUecs
oOpamianuch HEOAHOKPAaTHO. TO TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
r€OMETPUUYECKUMHU MOHATUSAMH M HABBIKAMU MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJIIO/IEHNEM MPUHLINIA MPEEMCTBEHHOCTH, @ HOBbIE 3HAHMS BKJIIOYATh B OONIYIO
CUCTEMY T'€OMETPUUYECKUX MPECTABICHUN 00ydalOIUXCsl, pacIUpsisi U yriayOouss
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexos K M3y4eHUIO TEOMETPUH Ha YIiIyOlIEHHOM YPOBHE MO3BOJISAECT:

co3maTh  ychmoBus i auddepeHunaniu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTelIbHBIX MporpamMMm, oOOecrneyuTh yriayOJaeHHoe
U3y4eHHE T€OMETPUHU KaK COCTaBIISIIONIEeH yueOHOoro npenMera «MaTteMaTHuKay;

HOJFOTOBUTH OOYYAalOUIMXCA K MPOJOJDKCHHIO H3YyYEHUSI MaTeMaTHKH C
ya€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTb MEXITY
o01muM 1 npodeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJIEHHOM YpOBHE
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COAEPXKXAHUE 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, JIMHEWHBIN yIoJl ABYTPAHHOIO yriia. TpEXTpaHHbIl U MHOTOI'PDaHHBIE YIJIbI.
CBo¥icTBa IUTOCKUX YIJIOB MHOTOTpaHHOro yriia. CBOKMCTBA INIOCKUX U IBYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIJIa. TeopeMbl KOCHHYCOB M CUHYCOB JUUI TPEXTPAHHOTO YIJIA.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsAMOYTOJIbHBIN MMApaJUIEIENUIIE] U €ro cBocTBa. KpaTuaiimme
NyTH Ha IOBEPXHOCTHM MHOrorpaHHuka. Teopema Oiinepa. IIpocTpaHcTBeHHas

. . N-Xr'oJbHaA IMupamMuaa, ImpaBujibHas H yceqéHHa;I

HHWEHTGMW%%W 1 |OOKOBBIX TpaHEH MpPaBWIBHOM ITUPAMUIIBL.

ﬁa EKTPOHHOU NMOANUCHKD
PaBHIIbHBIC MHOI'OTPAHHWKHW: IIPABHUJIbHAA IIpU3Ma MW IIpaBUWJIbHAA IIHpaMu/a,




IpaBUJIbHAS TPEYTOJIbHAs MUPAMHK/Ia U TPaBUIIbHBIN TeTpasap, Kyo. [IpeacraBnenue
O NMPABUJIBHBIX MHOTOIPAHHUKAX: OKTa3Ap, JOAECKA3AP U UKOCADP.

Beruncienne 9J€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWaroHaid, YIJIBL.
[Tnomanp OOKOBOM MOBEPXHOCTH U MOJHOM IMOBEPXHOCTU HPSIMOW IPU3MBIL,
IUIONIA/(b OCHOBAHMM, TeOpeMa 0 OOKOBOI OBEPXHOCTH MpsIMOM 1pu3Msl. [ lnomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW NHPAMHUJbI, TEOPEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmMmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpUs B IPABWIBHOM MHOTOI'PDAaHHHUKE: CUMMETPHS
napajuleJienunesa, CUMMETPUS IPAaBWIbHBIX NPU3M, CUMMETpHUA IIPaBUIBHOU
ITAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, [JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApHBIC, COHANPABICHHBIE U IPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[eUCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
yucio. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPBI. lIpU3HAK KOMIUIaHAPHOCTU TPEX BEKTOPOB.
[IpaBwiio mapamienenunena. Teopema O pasloKEHUMM BEKTOpAa 10 TPEM
HEKOMIUIaHApHBIM  BekTopaMm. [IpsmoyrompHas cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBsA3b MEXAy KOOpAMHATAMHM BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalspHOE IPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsTHSA: IWIMHIPUYECKAs TOBEPXHOCTh, KOHWUYECKAass ITOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHOocTel. Tema BpalieHUs:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnosioxkenue cepbl
U TUIOCKOCTH, KacaTellbHas TIOCKOCTh K cdepe. M3o0pakeHne Ten BpalleHus: Ha
miockoctu. Pa3sépTka nunmHapa u konyca. CummMetpust chepsl 1 mapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u cieacteuss u3 He€. OO0bEM mnpsiMoll u
HAKJIOHHOW TMPU3MBI, MWJIMHIPA, TUpaMHUIbl 1 KoHyca. OOBEM I1apa U 11apoBOTO
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 mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IJIOCKOCTH € UCTIOJIb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceuyeHnii MHOTOTPAaHHUKOB U TEJI BPAIICHUS: CEUEHUS LIWJIMHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEYEeHHUs KOHyca (mapajuieibHbIe
OCHOBAHMIO U MIPOXOJIAIIME YEPE3 BEPIINHY), CEUEHUS [Iapa, METOAbl IOCTPOCHHUS
CEUEHUI: METOJ CIEA0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEPEHOCA
CEKYILIEH ITOCKOCTH.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

Bexkrtopsl B mpocTpancTBe. Onepannu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHUE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXeHUA. [IpsAMoyrompHas cucrema
KOOpAMHAT B mnpocTpaHcTBe. KoopaunaTel BekTopa. PasznokeHune BekTopa IO
0a3ucy. KoopanHaTHO-BEKTOPHBIA METOJ] IPU PEIICHUH T€OMETPUUECKHX 3a/1au.

JIBU:KEHHS B IPOCTPAHCTBE

JBrxkenus: mpoctpanctBa. OToOpakeHus. [[BkKeHUs W paBEHCTBO (Puryp.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBM)XEHUN: TapauielbHBIA TEPEHOC,
LEHTPAJIbHASI CHUMMETpUS, 3€pKajbHas CUMMETPHS, I[OBOPOT BOKPYI IPSMOMN.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.
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INVIAHUPYEMBIE PE3YJIbTATbBI 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,
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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 YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

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

BbIOMpaTh cmoco0 pemieHuss ydeOHOW 3amayd (CpaBHUBATh HECKOJIBKO
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UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT MO3HAHMA,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

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

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJibTaTaM
OPOBEAEHHOIO  HAONIOAECHUSA, HCCIENOBAaHUS, 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 MHPOPMAIMH, JAHHBIX, 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 MHGOpPMALMIO, MPEICTaBIsATh €€ B pazIu4HbIX (popmax,
WLTIOCTPUPOBATH TpadUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHHMBEpPCaAJIbHbIE Y4eOHbIE A1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeJIsIMA OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCHbMEHHBIX TEKCTaX, JaBaThb MOSCHEHHUS TIO XOJy pEUIeHUs 3aJayu,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIeHUS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAE€MOU TEMBI,
npoOsieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HALICJICHHbIE Ha IOUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXKICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4ve M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3aa4, SKCIIEPUMEHTA, UCCIICIOBAHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (OpMaT BBICTYIUICHUS C YYETOM 3aaady
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COCTaBJIATh IJIaH, aITOPUTM PEIICHH 33a/1a4H, BEIOUpATh CIIOCOO PEIICHHUS C
Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH  KaK  OCO3HAHMS
COBEPILAEMBIX JIEUCTBUI U MBICIHMTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB, BIAJETh
cnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpolecca W pe3ylibTara peHieHHs
MaTeMaTU4YECKOW 3a7auH;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCHUTb KOPPEKTUBBI B JI€ATEIHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

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

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, IOrOBApUBATHCS, 00CYX AATh MPOIIECC U pe3yabTaT paboThl, 00001IAThH
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 TOPOAYKT 1O KpUTEpUsM, CPOPMYIUPOBAHHBIM  yYaCTHUKAMU
B3aMOJIEUCTBHUS.

INPEAMETHBIE PE3YJIBTATDBI

K xonity 10 kiaacca oOydaromuiicss HayduTCs:

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

e [IPUMCHATH aAKCHMOMBI CTCPCOMCTPUN M CICACTBUA W3 HUX IIPU PCHICHHUU
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

NOKYIENTPRMCMBRCANICKIY IPSMBIMU B IIPOCTPAHCTBE, MEXAY IPSAMON U
3”EKTP191‘BIEQ3d:l‘Qﬂ;'MCb*0
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CBOOOJIHO pacro3HaBaTh OCHOBHBIE BHUIbl MHOTOTPAHHUKOB (IIPU3MA,
nupamua, NpsSMOYTOJIbHBINA Napaienenunen, Kyo);

KJ'IaCCI/I(bI/IHHpOBaTI) MHOT'OI'paHHUKH, BBI6HpaH OCHOBAaHUA JJI1
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 MHOTOIPAHHHMKOB Pa3jIW4YHBIMA METOJAMH, BBINOJHATH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

BBIYUCIISITh  TUIOIIQAA  TOBEPXHOCTEM  MHOTOTPAHHHUKOB  (MpuU3Ma,
nupamMua), TCOMETPUUYECKUX TEN ¢ TpUMEHEHUuEM hopMyIT;

CBOOOJHO OINEpPUPOBATh MOHATUSIMU: CUMMETPHUSA B IPOCTPAHCTBE, LEHTD,
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,

pemaTrh 3ajJlaud Ha JI0Ka3aTeJIbCTBO MaTEMaTHMYECKUX OTHOUIEHUNW U
HaXO0XJICHUE T€OMETPUUECKUX BEIMUUH, TPUMEHSISI U3BECTHBIE METO bl IIPU
pPEILICHMH MaTeMaTUYeCKUX 3aJad MOBBIIIEHHOTO M BBICOKOTO YpPOBHS
CJIOJKHOCTH,

IPUMEHATh MPOCTEUIIIME MPOrPaMMHBIE CpPEICTBA U JJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUECKUX 3a1aY;

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

NPUMEHSTh TOJIyYeHHbIE 3HAHMUS HAa TIPaKTHUKE: CpaBHUBATh U
aHaJM3UPOBATh peajbHbIE CUTYyallUU, MPUMEHSATh U3Y4YCHHBIC MOHSATUS B
mpoliecce IMOMCKAa  pelieHUsT MaTeMaTU4ecKd  CPOopMyIUpPOBAHHOMN
mpoOIeMbl, MOJAEIUPOBATh peaJbHBICE CUTyallMd Ha S3BIKE TEOMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJIEIN C HCIOJIb30BAHUEM T'€OMETPUUYECKUX
HNOHATUU U TeopeM, annapara ajireOpbl, pelarh MpakTUYECKUe 3aaud,
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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(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPAICHHS,;

KJIacCU(UIIMPOBATH B3AMMHOE PACIOJIOKEHUE CPEephl U IIIOCKOCTH;

BBIUUCIISITh BEJIWYMHBI 3JIEMEHTOB MHOIOIPAaHHHUKOB M TEJI BpPAllCHHS,
00BEMBI U TUIONIAJM MOBEPXHOCTEM MHOTOTPAHHHUKOB M TEJl BpalleHUs,
FEOMETPUYECKUX TEJ C IPUMEHEHHEM (HOPMYIT;

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

BBIYUCIISATH COOTHOIIEHUS MEXKY TIJIOIIAISIMU IIOBEPXHOCTEH M 00bEMaMuU
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 HHPOPMALMIO 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 KOOP/IMHAT;

pemaTb rcOMCTPHUICCKUC 3aa491 Ha BBIYUCIICHUC YTJIOB MCK/Y IIPAMBIMU U
IIITIOCKOCTAMM, BBIYHCIICHHUC paCCTOﬂHI/Iﬁ OT TOYKH a0 IINIOCKOCTH, B IICJIOM,
Ha MPUMCHCHUC BEKTOPHO-KOOPANMHATHOI'O METOAA IIPU PCIICHUH,

CBO60,21HO OIICPUPOBATL IIOHATHUAMH, CBA3AHHBIMK C JBHXXCHHCM B
IMPOCTPAaHCTBE, 3HATDH CBOMCTBaA ﬂBHX(CHHﬁ;

BBIIIOJIHATD I/1306pa}K€HI/ISI MHOTOI'PAaHHHMKOB MW TCJI BpallCHHA IIpU
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e CTPOUTH CEUCHUS] MHOTOTPAHHHMKOB W TEJ BpAICHUS: CEYEHUS LUIUHIpA
(mapasienbHO U MEePIEHIUKYISIPHO OCH), CEYeHUS KOHyca (TapaijiesibHbIe
OCHOBAHMIO M MPOXOSLIUE YePE3 BEPIIMHY), CEUEHUS Iapa;

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

e JIOKAa3bIBATh 'TCOMCTPHUYCCKUC YTBCPIKIACHUAI,

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

e pCIIaTb 3aJa4dd Ha OOKa3dTCIIbCTBO MATCMATHYCCKHUX OTHOILLICHUH U
HaxXO0XKACHUC I'COMCTPUUCCKUX BCIIMYHH,

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 MaTeMaTU4eCKU
c(OpMyJIMPOBAHHON MPOOJIEMBI, MOJIEIUPOBATh pPealibHbIE CUTyallMd Ha
A3bIKE TEOMETPHH, UCCIEN0BATH IOCTPOECHHBIE MOJIENIN C UCIIOJIb30BaHUEM
F€OMETPUYECKHX TOHATUA M TEopeM, ammapata anreOpbl, peuaTh
MIPAKTUYECKNAE 3a7auM, CBS3aHHBIE C HAXOXKIACHUEM TI€OMETPUYECKHUX
BEJINYUH,;

e UMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Tamax pa3BUTUSI FEOMETPUU Kak
COCTaBHOM yacTu (yHIAaMEHTa pa3BUTHUS TEXHOJIOTHUH.
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TEMATHUYECKOE IIJNTAHUPOBAHHUE

11 KJIACC
HaumeHoBaHue pa3iesioB U TeM
Ne n/m

NporpamMmbl

1 AHaUTHYECKas TEOMETPUS

5 [ToBTOpenue, 0000IICHNE 1
CHCTEMAaTH3aIUs 3HAHUH

3 OO6bEM MHOrOrpaHHHUKA

4 Tena BpameHus

5 [Tnomanu moBepXHOCTU U 0OBEMBI
KPYTJIBIX TEJ

6 JBrokeHuUs

7 [ToBTOpEeHue, 060061IEHNE 1

CHCTeMaTHu3alus 3HaHuH

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME
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Bcero

15

15

17
24

17

102

KoHTpoJibHbI
e padoThI

IIpakTH4eckn
e padoThbl

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

JI.C. Atonocsn, B.®. byty3o0s ,I'eomerpus 10-11, -M. IIpocsemenue 2019
A.I'. Mep3nsk, JI.A.Homuposckuii, B.M. [lonsakos. Marematuka. I'eometpus 10,

11, M, Ilpocsemienue 2021

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://workprogram.edsoo.ru/
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PABOYAS ITIPOTPAMMA
(ID 365318)

yueOHoro npeamera «BeposiTHOCTb U CTATHCTHKA. YTJIyOJI€HHBII YPOBEHb)

s ooygaromumxest 10-11 kmaccoB

- \

JOKYMEHT NOAMNUCAH
3JIEKTPOHHOW NMOAMUCHIO

CepTudukatr OE42607FTFEC395A2E3COFFB7CI1BEOF2
HencteuTtenex ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeBHa

\- /




MNOACHUTEJIBHASA 3AIIMCKA

VYuebnslii Kypc « BeposiTHOCTB U CTaTUCTHUKA» YIITYOJIEHHOTO YPOBHS SIBISICTCS
MPOJOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOIO Y4YeOHOro Kypca YriayOia&HHOTro
YPOBHSI HA YPOBHE CPEIHETO 001Iero oopa3oBaHus. Y YeOHbIM Kypc MpeHa3HaueH
st GOPMUPOBAHUSA Y OOYYArOMIMXCS CTaTUCTHUYECKON KYJIbTYphl M MOHUMAaHUSA
pOJId TEOPUH BEPOSITHOCTEM KaK MaTeMaTH4YeCKOTr0 MHCTPYMEHTa ISl M3Y4YEHUS
CIIy4ailHBIX COOBITHI, BEIMYUH U TporieccoB. [Ipu n3yuenun kypca o0oramaroTcs
MPEICTaBICHUsS] OOYYaIOIMIUXCA O METOJaX HCCIEIOBaHUS W3MEHUMBOIO MHPA,
pa3BUBaeTCAd TOHMMAaHWE 3HAYUMOCTH W OOIIHOCTH MaTEeMaTHYEeCKHX METOOB
NO3HAHUA KaK HEOThEMJIEMON 4YacTH COBPEMEHHOIO €CTECTBEHHO-HAy4YHOIO
MHUPOBO33pPEHUS.

ConmepxaHue ydeOHOro Kypca HalpaBiI€HO Ha 3aKpeIUIeHWE 3HaHUuH,
MOJIYYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO 00IIero oopa3oBaHusi, U
Ha Pa3BUTHE TPEJCTABICHUNA O CIyYalHBIX BEIMYMHAX M B3aUMOCBS3SIX MEXKIY
HUMH Ha BaKHBIX MPUMEpPax, CIOKETHI KOTOPHIX MOUYEPIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y o0ydarommxcs 10JKHO c(hOPMUPOBATHCS MPEJCTABICHUE O
HanOoJee yoTPpEeOUTEIbHBIX U OOIIUX MaTEeMAaTUUECKUX MOJIETISX, UCTIOIb3YEMBIX
JUTSI OTIMCAHUS aHTPOTIOMETPUUECKHX U IEMOTPpaQHUECKUX BEJTMUNH, TOTPEIIHOCTEH
B Pa3IMUHBIC POJA U3MEPEHUSX, NITUTEIHHOCTH O€30TKa3HOM pabOThl TEXHHUECKUX
YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUH U ITPOLIECCOB B 00111eCTBE. Y UeOHBII
Kypc siBisieTcs:i 0a30M il OCBOEHHUS BEPOSTHOCTHO-CTATUCTHUYECKUX METOOB,
HEOOXOIMMBIX CHEIUAINCTAM HE TOJIbKO WHKEHEPHBIX CIECIMAIBHOCTEN, HO TaKXKe
COLIMAJIFHBIX U TICKXOJIOTUYECKUX, TOCKOJIBKY COBPEMEHHBIE O00IIeCTBEHHBIE HAYKH
B 3HAQUMUTEJIbHOM MeEpe MCHOJb3YIOT anmnapar aHaiu3a OONbIIUX JaHHBIX.
[lenTpanbHyl0 4YacTh Y4eOHOTO Kypca 3aHMMaeT OOCYXKJICHHE 3aKOHA OOJBIIMX
yucen — (PyHIaMEHTAIBLHOTO 3aKOHAa TPHUPOIBI, MMEIOMIET0 MaTEeMaTUYECKYIO
dbopmanuzauio.

B cooTBeTcTBHM C yKa3aHHBIMH IIEJIIMH B CTPYKType ydeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YriayOJEHHOM YPOBHE BBIJIEJIECHBI OCHOBHbBIE
conepkatenbabie TUHUH: «CiydaiiHble COOBITHS U BEpOSITHOCTH» U «CiydaiiHbIe
BEITUYMHBI U 3aKOH OOJIBIIIUX YHCEID).

[ToMuMO OCHOBHBIX JUHUN B y4€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUH
rpadoB W TEOPUM MHOXKECTB, HEOOXOAMMBIC [JISl TOJHOIICHHOTO OCBOCHUS
MaTepuana JaHHOTO y4eOHOTO Kypca M CMEXHBIX MaTEMaTHYECKUX YUeOHBIX
KYPCOB.
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3HAKOMCTBO C MX HEINPEPBIBHBIMH aHAJIOTaMU — MOKAa3aTEeIbHBIM U HOPMaJIbHBIM
pacnpeeeHUsIMU.

Tembl, CBSI3aHHBIE C HENPEPHIBHBIMU  CIYYaWHBIMU BEIMYMHAMH U
pacrnpesiefieHUsMHA, aKIEHTUPYIOT BHUMaHUE OOYYalolMXCS Ha OMNHCAaHUM U
W3YYCHUU CITyYalHbIX SIBIICHUW C MOMOIIBIO HEMpPephIBHBIX (PyHKIUN. OCHOBHOE
BHUMAaHHE YAEISIETCS MOKa3aTeIbHOMY U HOPMAJIIBHOMY PacCIIpeeICHHSIM.

B yueOHOM Kypce mpeaycMaTpuBaeTcs 0O3HAKOMHTEIBHOE HU3YyYEHUE CBS3H
MEXKJy CIy4YalHbIMA BEJIMYMHAMU W ONUCAHHE O3TOW CBSI3M C IOMOILBIO
Kod(duieHTa KOppeisiuu M €ro BbIOOPOYHOIO aHajora. OTU 3JIEMEHTHI
COJIEp>KaHMs Pa3BUBAIOT TEMY «JlMarpaMMbl pacCEMBaHU», U3yUYECHHYIO HAa YPOBHE
OCHOBHOTI'0 00111er0 00pa30BaHMsl, U BO MHOTOM OIUPAIOTCA HA CBEIEHUS U3 KypCOB
anreOpbl U TEOMETPUH.

Emé oauH 2JIEeMEHT  COAEp)KaHWsA, KOTOPBIM  IIpeajaraercss  Ha
O3HAKOMHUTEIBHOM YpPOBHE — IIOCJIEA0BATEIBHOCTh CIyYalHbIX HE3aBHCHUMBIX
COOBITHI, HACTYMAIONINX B €IUHUIY BpeMeHU. O3HAKOMJIEHUE C paclpe/ieICHHEM
BEPOSITHOCTEM KOJIMYECTBA TAKMX COOBITUH HOCUT PAa3BUBAIOIIMI XapakTep H
ABJIIETCS] AKTyaJIbHBIM ISl OyIylIUX aOUTYpHEHTOB, MOCTYNAIOIIUX HA Yy4eOHBbIE
CHELMAIbHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMH HayKaMH, IICUXOJIOTUEH W
YIPABJICHUEM.

Ha uzydenue yueOHoro kypca «BeposiTHOCTb U CTATUCTHKa» HA yriyOJIEeHHOM
ypoBHe oTBoauTcs 68 yacoB: B 10 kimacce — 34 vaca (1 yac B Hegento), B 11 kiacce
— 34 gaca (1 4ac B Hezento).
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COAEPXKXAHUE OBYUYEHUA
10 KITACC

I'pad, cBsa3HBIN rpad, myTH B rpade: mukisl u nenu. CTeneHb (BAJICHTHOCTS)
BepnHbIL. ['padsl Ha iockocTu. JlepeBbsi.

CrnyualiHble SKCIIEpUMEHTHI (OTBITHI) U CIy4ailHble COOBITHS. DJIEMEHTapHbIE
coObITHsl (Mcxofbl). BepostHOCTh ciydaitHoro coObiTusi. bimzocth 4acToTel u
BEepOSATHOCTH COOBITHI. CydaifHbIE OTBITHI C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
COOBITHSIMH.

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

VYcnoBHass BEPOATHOCTb. Y MHOKEHHE BEPOSITHOCTEH. JlepeBO CiydalHOro
skcniepumenTa. Gopmyna nosHoUM BeposTHocTH. Dopmyna balieca. HezaBucumbie
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 bepHyun. CiydaifHbii BEIOOP U3 KOHEUHOM
COBOKYITHOCTH.

Cnyuvaitnas  BenuuuHa. Pacnpenenenne  BeposdtHocteil.  [{uarpamma
pacnpenenenud. Onepanuu HaJ CllydyalHbIMU BeIWuMHamu. buHapHas ciyyaliHas
BenmuuHa. lIpumepsl pacnpeneneHuii, B TOM YHUCIE€ TE€OMETPUUYECKOE W
OMHOMMAIILHOE.

11 KJIACC

CoBMmecTHOE pachpenesieHHe JIBYX CiydalHbIX BeauuuH. He3aBucumblie
CIIy4allHbIEC BEJIMYUHBI.

MaremaTuyeckoe OXHUAaHUE CIy4YalHOW BEJIMYMHBI (paclpe/esiCHHs]).
[Ipumepsl TpUMEHEHUsT MaTEMaTUYECKOro OXXKHAAaHMs (CTpaxOBaHHE, JIOTepes).
Matematuyeckoe oxugaHue OMHAPHOW CiyyaliHOUM BelWyuHbBI. MaTeMaTtnyeckoe
OXXMJAHUE CYMMBbI CIIy4dalHbIX BEJIMYMH. MareMaTuyeckoe  OKHUIaHUE
reOMETPUYECKOT0 U OMHOMUATILHOTO Pacpe/IeIICHUH.

Jucnepcuss W CcTaHAapTHOE  OTKJIIOHEHUE  CIIyYaHOW  BEJIMYMHBI
(pacnpenenenus). Jlucnepcus OMHAPHOM ClydailHOM BeIMYMHBL. MaTeMaTrudeckoe
Vsl CYMMbI HE3aBUCUMBIX CIIyYalHbIX BEJINUKH.
I[HﬂtmdeEHTmonfmnmpTﬂoe OTKJIOHEHHE OWHOMHUAIBHOI'O pacopeaciacHus.

TAECRAHPA OGS o Tr T0HE e reoMeTPHYECKOro pacIIpeesIeHHs.




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
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oJiee MOAXO AN ¢ yUETOM CaMOCTOSTEIIHLHO

JHeHCTBHUA:



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.

/

~
OOKYMEHT NognMCAH
3JIEKTPOHHOW NMOAMUCHIO
CepTudukatr OE42607FTFEC395A2E3COFFB7CI1BEOF2
HencteuTtenex ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeBHa
J

-




TEMATHUYECKOE IIJNTAHUPOBAHHUE
11 KIIACC

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

Ne i/

3aKoH OOIBIINX YHCET
2 DJIEMEHThI MAaTEMAaTHUYSCKOM CTaTUCTUKU

HenpepsiBHBIE ClTydaliHbIE BETUYHHBI
3 (pactipeenenust), oKa3aTeIbHOE U
HOpPMAaJIbHOE pacIpeieaeHus

Pacnipenenenune Ilyaccona
5 CBs13bp MeX1y ClTy4allHBIMHM BETMYMHAMHU

O000111eHHE U CUCTEMATU3ALNS 3HAHUM

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

4 \

JNOKYMEHT NOAMNUCAH
3NEKTPOHHOM NOAMUCHIO

CepTtugukatr OE42607F1FEC395A2E3COFFB7C1BEOF2
Oencteutened ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeeHa

- vy

KoanuyecTBo 4acosB

Bcero

11

34

KonTpoabHbl
e padoTsl

IIpakTHYecku
e padoThI

DJIeKTPOHHbIE

(undposBbie)
oOpa3oBaTe/ibHbIE

pecypchl



/

JOKYMEHT NOAMNUCAH
3JIEKTPOHHOW NMOAMUCHIO

CepTudukatr OE42607FTFEC395A2E3COFFB7CI1BEOF2
HencteuTtenex ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeBHa

-




	stamp:Кунц Майя Юрьевна:1: 
	stamp:Кунц Майя Юрьевна:2: 
	stamp:Кунц Майя Юрьевна:3: 
	stamp:Кунц Майя Юрьевна:4: 
	stamp:Кунц Майя Юрьевна:5: 
	stamp:Кунц Майя Юрьевна:6: 
	stamp:Кунц Майя Юрьевна:7: 
	stamp:Кунц Майя Юрьевна:8: 
	stamp:Кунц Майя Юрьевна:9: 
	stamp:Кунц Майя Юрьевна:10: 
	stamp:Кунц Майя Юрьевна:11: 
	stamp:Кунц Майя Юрьевна:12: 
	stamp:Кунц Майя Юрьевна:13: 
	stamp:Кунц Майя Юрьевна:14: 
	stamp:Кунц Майя Юрьевна:15: 
	stamp:Кунц Майя Юрьевна:16: 
	stamp:Кунц Майя Юрьевна:17: 
	stamp:Кунц Майя Юрьевна:18: 
	stamp:Кунц Майя Юрьевна:19: 
	stamp:Кунц Майя Юрьевна:20: 
	stamp:Кунц Майя Юрьевна:21: 
	stamp:Кунц Майя Юрьевна:22: 
	stamp:Кунц Майя Юрьевна:23: 
	stamp:Кунц Майя Юрьевна:24: 
	stamp:Кунц Майя Юрьевна:25: 
	stamp:Кунц Майя Юрьевна:26: 
	stamp:Кунц Майя Юрьевна:27: 
	stamp:Кунц Майя Юрьевна:28: 
	stamp:Кунц Майя Юрьевна:29: 
	stamp:Кунц Майя Юрьевна:30: 
	stamp:Кунц Майя Юрьевна:31: 
	stamp:Кунц Майя Юрьевна:32: 
	stamp:Кунц Майя Юрьевна:33: 
	stamp:Кунц Майя Юрьевна:34: 
	stamp:Кунц Майя Юрьевна:35: 
	stamp:Кунц Майя Юрьевна:36: 
	stamp:Кунц Майя Юрьевна:37: 
	stamp:Кунц Майя Юрьевна:38: 
	stamp:Кунц Майя Юрьевна:39: 
	stamp:Кунц Майя Юрьевна:40: 
	stamp:Кунц Майя Юрьевна:41: 
	stamp:Кунц Майя Юрьевна:42: 
	stamp:Кунц Майя Юрьевна:43: 
	stamp:Кунц Майя Юрьевна:44: 
	stamp:Кунц Майя Юрьевна:45: 
	stamp:Кунц Майя Юрьевна:46: 


