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Y4aeOHsblii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SIBIISAETCS
OTHUM W3 HamboJiee 3HAYMMBIX B TPOrpaMMe cpeaHero oOmiero oOpa3oBaHws,
MOCKOJIbKY, C OJHOM CTOPOHBI, OH OOECHeYMBAeT MHCTPYMEHTAJIbHYIO 0azy AJis
M3YUYEHUSI BCEX €CTECTBEHHO-HAy4YHBIX KYpCOB, a C JPYroil CTOPOHBI, (hOopMHUpYET
JIOTUYECKOE U a0CTPAKTHOE MBIIIJICHUE O0YyYarONIMXCs Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U IPYTHX
JUCHMIUIMH. B paMkax AaHHOTO y4eOHOro Kypca OOydaroliuecs OBJIaJIeBaIOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HaykKu, KoTopas GOpMyJIUpyeT CBOU
JOCTHKEHUSI B MaTEMaTHYECKOM hopMme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOro aHalu3a 3aKia/lbIBacT
OCHOBY [IJIi YCHENIHOTO OBJaJACHUSA 3aKOHaMH (PU3UKU, XUMHUU, OHOJIOTHH,
MOHUMAaHUsI OCHOBHBIX TEHJICHLIMIA pa3BUTUSI 3KOHOMUKHU U OOILIECTBEHHOM >KH3HHU,
MO3BOJIAIET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHSX, YBEPEHHO HCIIOJIb30BaTh MX JJIsl JajbHEWIIEro oOpa3oBaHUs U B
MOBCEIHEBHOMN XU3HU. B TO ke Bpemsi oBiajeHHe a0CTPAaKTHBIMU U JIOTUYECKHU
CTPOTMMHU KOHCTPYKLMSIMHU ajreOpbl M MaTeMaTUYeCKOro aHaju3a pPa3BUBAET
YyMEHUE HaxXOIAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTHUHHOCTbH, JOKa3bIBAaTh
YTBEPKJICHHsI ¢ TIOMOILIBIO MHIYKLIWN U PacCyXIaTh JEAYKTHUBHO, HCIIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpMUPYET
KpEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xoxe u3yueHuss yueOHOro kypca «AinredOpa v Havajla MaTeMaTH4eCKOro
aHalin3a» OO0ydYarolIuecs IMOJy4aroT HOBBIM ONBIT PEIIEHUs NMPHUKIAJAHBIX 3a]ad,
CaMOCTOATEJIBHOTO MOCTPOEHUSI MAaTEMaTUYECKUX MOJENEH PEAbHBIX CUTyalUH,
VUHTEPHpPETallUd  TOJYYEHHBIX  PEUICHWH, 3HAKOMATCA C  [pUMepamu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBIAIOIIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOpaMH.

VY4eOHblil Kypc 00ianaeT 3HAYUTENbHBIM BOCIHUTATEIBHBIM MOTEHIHAIIOM,
KOTOpPBI peanu3yercs Kak depe3 Yy4eOHbIH MaTepuall, CHOCOOCTBYIOIIUI
(GOpMHPOBAHUIO HAYYHOI'O MHUPOBO33PEHMS, TaK M dYepe3 crneuuduxky ydeOHOM
JEATEeIbHOCTH, TpeOyloled MNpOAOKUTEIbHON KOHIICHTpPAIllMd BHUMAaHUS,
CaMOCTOATENbHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTHM 32 TOJYYEHHBIN
pe3ynbTar.

B ocnoBe wmeroauku oOydeHus aiareOpe M HadajlaM MaTeMaTHYeCKOIro
aHaJIM3a JICKUT AEATEIbHOCTHBIN MPUHIIUI 00yUYEHUS.

B crpykType yueOHOro kypca «Ainrebpa M Hayajga MaTeMaTH4eCKOro
aHaJIKM3a» BbIIEJIEHBI CIEAYIOIIUE COAECPKATENBbHO-METOAUYECKUE TUHUMU: «YHucna
U BBIYUCIICHUS», «DyHKINUU U TpaQuKuy, «YpaBHEHUS U HEpaBeHCTBa», «Havana
MaTeMaTU4YeCcKOro aHainu3a», «MHo)kecTBa U JIOTMKa». Bce OCHOBHbIE
COJIepKaTeIbHO-METOIMYECKHE JIMHUM HW3Yy4aloTCd Ha MPOTSHKEHUM JBYX JIET
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oOy4eHHsI Ha YpPOBHE CpemHero oOmero oOpa3oBaHUS, €CTECTBEHHO JOIIOTHSISA
JpyT JIpyra W MOCTETEHHO HACHIIIAsCh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
y4eOHBIA KypC SBJISIETCS MHTETPAaTUBHBIM, TIIOCKOJIbKY OOBEqUHSIET B cebe
cofiepKaHWEe HECKOJbKMX MaTeMaTH4eCKUX IUCIMIUIMH, TaKuX Kak anreodpa,
TPUTOHOMETPHS, MAaTeMaTHYECKUN aHajn3, TEOPHs MHOKECTB, MaTeMaThdecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOywaroluecs OBJIAJEBAIOT BCE Ooliee
HMIMPOKUM MATEMaTUYECKUM allapaToM, Y HUX MOCJIeNI0BaTeNIbHO (popmupyeTcs u
COBEPILIECHCTBYETCSI YMEHHE CTPOUTh MaTEeMaTU4YeCKyl0 MOJeNb pealbHON
CUTYyallud, TPUMEHSTh 3HAHUS, MOJy4YeHHbIE MPU U3YYEHUU y4yeOHOTo Kypca, A
pELICHUsI CaMOCTOSITENILHO C(HOPMYITMPOBAHHON MaTeMaTUYECKOM 3aJaui, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

ConepxarenpHO-MeTOIMYeCKas: JUHUS «UHcia W BBIYHCICHUS) 3aBepIIacT
(opMHUpOBaHNE HABBIKOB MCIOJIb30BAaHUS JAECHCTBUTEIBHBIX UHCEN, KOTOPOE OBbLIO
HA4aToO Ha YpPOBHE OCHOBHOTO 00111ero oopazoBanus. Ha ypoBHe cpenHero o0uiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHANBHBIX BBIUMCICHUM, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE PAa3IMUHBIX
dbopM 3ammcu 4Ymcna, yMEHHE JAeNaTh MNPUKHUIKY, BBINOJHATH MPHUOIMKEHHBIC
BBIUMCJICHMSI, OLIEHUBATh YHUCIIOBbIE BbIpAaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYyYaroIIMMCs MHOKECTBAa HaTypalbHbIX, ILEJbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX YHCell. B KaxaoM H3 OSTUX MHOXECTB PacCMaTpPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHUCEN, 0coOble CBOMCTBA
palMoHaNbHBIX M HUpPPalMOHATbHBIX YKCeN, apu(pMETHUECKHE ONEpaluy, a TaKkKe
U3BJICUCHUE KOPHSA HATYPaJbHOW CTETMIEHH HAa MHOXKECTBE KOMILJIEKCHBIX YHUCEIL.
bnarogapsi mocienoBaTenbHOMY pPACIIMPEHHIO KPyra HCIOJIB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOXXHOCTSMU MX NMPUMEHEHHS Ul PELICHUS Pa3iNuHbIX 33134
dbopMupyeTcsi IpeaCTaBICHUE O €IUHCTBE MAaTEMAaTHKH KaKk HaykKu U e€ pojiu B
MOCTPOCHUU MOJITICH PEalbHOTO MHpa, IMIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3aIHS.

Jluaust «YpaBHEHHS W HEPABEHCTBA» peajn3yeTcs Ha MPOTSHKCHHH BCETO
oOyueHusi Ha ypOBHE CpeIHEero oOmiero oOpa3oBaHuUs, MOCKOJBKY B KaXKIIOM
paznene IlporpamMMbl MpenycCMOTPEHO pELIEHHE COOTBETCTBYIOUIMX 3agad. B
pesynbprare oOydJaromIuecss OBIAAEBAIOT PAa3jMYHBIMH METOJAAMH  PEIICHUS
palMOHANIBHBIX, HMPPALMOHAIBHBIX, MOKa3aTEeNbHBIX, JIOTapU(PMUUYECKUX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
coaepKaimx mnapamerpel. [lodydeHHBbIE yMEHHS HIMPOKO HCHOJB3YIOTCS MpPH
UCCIIEOBaHUM (DYHKIUI C TMOMOIIBIO MPOU3BOJHOM, MPU PEHICHUH MPUKIATHBIX
3a7la4y M 3a]a4 Ha HaXOKJeHHe HAauOOJbUINX ¥ HAUMEHBUINX 3HAUYCHUH (QyHKIHIH.
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Jlannast copep:karenbHas JTMHUS BKIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacu€Ttel 1o  (Qopmynam, mpeoOpa3oBaHUs  PalUOHAIBHBIX,
VUPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAKKE BBIPAKECHUM,
coJlepKallluX CTerneHu W Jiorapudmbl. brarogaps u3yudeHuio anredGpandeckoro
Marepuajia MPOUCXOJIWT  JajbHEWIEe  pPa3BUTHUE  AJNTOPUTMHYECKOTO U
abCTPaKTHOTO MBIIUICHUS OOydYarolmuxcs, (OPMUPYIOTCS HABBIKH JETyKTUBHBIX
paccyxaeHudd, paboOTel ¢  CHUMBOJBHBIMU  (QopMamu,  MPEACTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npemyaraeT 3(QQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIICHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a1a4, HAIJAIHO IEMOHCTPUPYET CBOM BO3MOXKHOCTU KaK
A3bIKA HAYKH.

CopepxarenpHo-MeToauueckass JMHUA «DyHKIMM U TpaQuKA» TECHO
neperjieTaeTcs ¢ APYrMMH JIMHUSMU y4eOHOro Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 3a4a€T MOCIEA0BATEIbHOCTh U3YYeHUs MaTepraina. M3ydenue CTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUUHN JJIs pEelIeHUs 3a7a4 M3 APYrUuX y4eOHBIX
IIPEAMETOB U PEATBHOM KU3HU TECHO CBA3AHO KAK C MAaTEMATUYECKUM AHAIU30M,
TaKk W C pElICHHEM ypaBHEHUH M HepaBeHCTB. llpu 3TOM Oonblloe BHHUMaHHE
yaensiercs: (opMHpPOBaHUIO YMEHHUS BbIpakaTh (OpMyJaMHU 3aBUCUMOCTH MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKIWU, CTPOUTH HX
rpaduku. Matepuan 3Toil coliepaTeabHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUI
Y HABBIKOB, ITO3BOJSIOIIMX BBIPAXKATh 3aBUCHMOCTHM MEXIy BEJIMYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduueckoid M ciaoBecHOM. Ero msyuenue
CHOCOOCTBYET pPa3BUTHIO AJITOPUTMUYECKOTO MBIIUICHHUS, CIHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHUA.

ConepxarenbHasg nuHUs «Havama mMareMaTH4ecKOro aHajau3a» IO3BOJISET
CYILIECTBEHHO PaCIIMPUTh KPyrI KaK MAaT€MAaTHYECKHUX, TaK U MPHUKJIAJHBIX 3a]ad,
JOCTYMHBIX O0OyYarolMUMCs, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpa@uKky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOOJbIINE W HAUMEHBIIUE
3HAUEHHUA, BBIYUCIATH MUIomaan QUryp u o0bEMBI Te, HaXOAUTh CKOPOCTH U
YCKOpeHHsI TpoueccoB. JlaHHas coaep:KaTenbHas JHMHUSA OTKPBIBAET HOBBIC
BO3MOXHOCTH IIOCTPOCHUS MATEMATUYECKUX MOJEJIEH pPEAIbHBIX CUTYyaluu,
IIO3BOJIIET HAXOAWTh HAWIydllee pElleHue B IPUKIAAHBIX, B TOM YHCIIE
COLIMAJIbHO-D)KOHOMUYECKHX, 3aa4aX. 3HAKOMCTBO C OCHOBAMH MAaTEMAaTUYECKOTO
aHanu3a CrnocoOCTBYeT pa3BUTUIO aOCTPAaKTHOTO, (POPMaIbHO-JIOTHYECKOTO U
KPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTHKH B HayKe, TEXHHKE U UCKyccTBe. OOyuaromuecsi y3HaAIT O
BBIJAIOIIMXCSL PE3YyJIbTaTaX, ITOJYYEHHBIX B XOJE€ PA3BUTUS MATEMATUKH Kak
HAyKH, U 00 UX aBTOpax.
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CopeprkaTenbHO-METOAUYeCKass TUHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ceOsl DIIEMEHTHI TEOPUU MHOXKECTB M MATEeMAaTHYECKOW JIOTUKH. TeopeTHKo-
MHOKECTBEHHBIC MPECTABICHUS TPOHU3BIBAIOT BECh KyPC IMMKOIBHOW MaTeMaTHKA
U TpeasiaraloT HauOoJiee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIOMINA BCE Pa3eIibl
MaTeMaTUKM M €€ NPWIOKEHUN, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYECKUE
JTUCIUIUIMHBL W WX TPWIOKEHUs B efauHoe 1enoe. [loaTomy BakHO 1aTh
BO3MOXKHOCTh OOydYarmeMycss IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MaTEMaTUKHU U UCIOJIb30BaTh €T0 JIJISl BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPU3HAKOM MaTEMaTUKH KakK HayKd CJIeAyeT MpU3HATh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHWM U CJEJIOBAHHUE ONPEIEIEHHBIM
mpaBujaM  TOCTPOCHHS  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  DJIEMEHTaMU
MaTEMaTUYECKONH JIOTHKH CIOCOOCTBYET pa3BUTHIO JIOTHUECKOTO MBINIICHUS
00y4Jaronuxcs, Mo3BOJIIET UM CTPOUTH CBOU PACCY’KJEHUSI HA OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kypce «AnreOpa W Hayaja MaTEMaTUYECKOIO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJIEITMPOBAHUS, KOTOpPHIE MpPH3BAaHbBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyallMii, WCCIEAOBAHMS O3TUX MOJENeH C TOMOIIBIO afmapara ajireopbl H
MaTEeMaTUYeCKOT0 aHalin3a, UHTEPIpPETallii TOJYYeHHBIX pe3yJbTaToB. Takue
3aJIaHUS BIUICTCHBI B KAK/IBIN M3 Pa3/eioB MPOTPaMMEI, ITOCKOJBKY BECh MaTepral
y4eOHOTO Kypca IIMPOKO HCIONB3YEeTCS I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaroniuecss  pa3BHBAIOT
HAOJIOMATENIbHOCTh, YMEHHME HaxXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  aHAJIOTHIO, 0000ImaTh M KOHKPETH3UPOBATH  IpoOJIeMy.
JlesTenpHOCTh 1O (OPMHUPOBAHWIO HABHIKOB PEIICHHWS TPUKIAIHBIX 3a1ad
OpraHU3yeTCs B MPOIIECCEe U3YUCHHUS BCEX TEM y4eOHOTO Kypca «AnreOpa 1 Hadasa
MaTEMaTUYECKOTO aHaTN3ay.

Ha wu3ydenne yueOHOTO Kypca «AnreOpa W Havajla MaTeMaTHYECKOTO
aHanuza» oTBoAuTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COAEPKAHUE OBYUYEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

Pannonanbsabie unciaa. OOBIKHOBEHHBIE W JECATUYHBIE JIPOOU, MPOIIECHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. IlpumeHeHue apoOGedt W MPOLEHTOB IS
pELIECHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTpaciell 3HAHUW U PEaJbHOM KU3HMU.

JlelicTBuTenbHble 4ucia. PanuoHanbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  onepanMy € JCUCTBUTENIBHBIMU  4YHCIaMUA.  Moayiib
JIEUCTBUTEILHOTO YHCIAa U ero cBoMcTBa. [IpuOmmkE€HHbIE BHIYMCIICHUS, TPABUIIA
OKpYTJICHUS, MPUKUKA U OLICHKA PE3yJIbTaTa BEIYUCICHUIA.

Crenenp ¢ uenpiM mnokaszarenemM. buHoMm Hsrotona. Hcenmonbe3oBaHue
noAXosend (GOpMbI 3aMUCH JECHCTBUTEIBHBIX YACEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a7a4 ¥ MPEACTABICHUS JAHHBIX.

ApudmMeTrueckuii KOpeHb HaTypaJIbHON CTENEHU U €r0 CBOMCTBA.

CreneHp C paluMOHAJIbHBIM TIOKa3aTeIeM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

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

CHHyC, KOCHMHYC, TaHI€HC, KOTAaHT€HC YHCIJIOBOIO aprymMeHTa. ApPKCHHYC,
aPKKOCUHYC M apKTaHI'€HC YUCIIOBOTO apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHHUSI M ypaBHEHHUsI-CleACTBUA. HepaBeHCTBO,
pEIIECHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS HENBIX U APOOHO-PAIIMOHATBHBIX YPAaBHCHUMN U
HEpPABEHCTB. MHOIrOWIEHb OT OJHOW MEpEeMEHHOH. JleieHne MHOrowieHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema be3y. MHorowiensl ¢  LEJIBIMU
ko3 unmenramu. Teopema Buera.

[IpeoOpa3zoBaHus YHUCIOBBIX BRIPAKEHUHN, COJIEPIKAIINUX CTENIEHU M KOPHHU.

HNppaunonanbHbie YpaBHEHUS. OCHOBHBIE METO/IbI penieHus
UppaImoHaIbHbIX YPaBHCHUH.

[Toka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.
[Tpeobpa3zoBanue BbIpaX)eHH, COEPIKALIUX JOrapru(MBbI.
Jlorapudmuueckue YPaBHEHHUS. OcCHOBHBIE METO/IbI peLIeHMS

Jgorapu(pMUYECKUX ypaBHEHUH.



OCHOBHBIE TPUTOHOMETPUYECKUE bopMyIbI. [Tpeobpa3zoBanue
TPUTOHOMETPUYECKUX BBIPAXEHUN. PellieHre TpUroHoMeTpuYECKUX ypaBHEHUM.

Pemenne cucrem JIMHEWHBIX YypaBHEHUMH. Marpuiua CHUCTEMBI JIMHEMHBIX
ypaBHeHMI. OnpenenuTenb MAaTpUlbl 2X2, €ro TeOMETPUYECKUN CMBICT U
CBOMCTBA, BBIYMCIICHUE €r0 3HAYEHUS, IPUMEHECHHUE ONMPEACIUTENS ISl PEIICHUS
CHUCTEMBI JIMHEMHBIX ypaBHEHUW. PelleHne NpuKIaIHBIX 3a/1ad C IOMOIIbIO
CUCTEMBl JIMHEWHBIX ypaBHEHHMU. lccrnenoBanme TMOCTPOEHHOM MOJENU C
MTOMOIUIBIO MATPHI] U ONPEICITUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN pPeanbHOM CUTyallUH C ITOMOUIBIO
YPAaBHEHUN M HEpABEHCTB. [IprMeHEHHE ypaBHEHUN M HEPABEHCTB K PELICHUIO
MaTEeMaTUYeCKUX 3a7ad M 3a/Jad M3 pa3IM4yHbIX 00JIacTed HAyKu WU pPEalbHON
YKU3HH.

DOyHKUMH U TPaPUKH

OyHkius, crnocobbl 3amanus (QyHkuu. B3aumMHO 00paTHbIE (YHKIIHH.
Komno3zummss Qynkuuii. I'papuk  yHKmu. DneMmeHTapHble MpeoOpa3oBaHUs
rpaguKoB QyHKIIHIA.

OOmactp ompeneneHuss 1 MHOXKECTBO 3HaueHud (yHkumu. Hynu QyHkum.
[TpomexxyTku 3HakomocTossHCTBA. UETHbIe U HeuéTHBIe GyHKIMU. [lepuoandeckue
¢yskun. IIpomMexxyTku MOHOTOHHOCTHM (PyHKIMH. MakCUMyMbl U MUHUMYMBI
dbyukiuu. Haubonbiiee 1 HauMeHbIlee 3HaUeHUs (DYHKIIUU Ha POMEKYTKE.

Jluneiinasi, kBagpaTU4Hasi W JOpOOHO-MHEWHasT (DyHKUIUU. DIEeMEHTapHOE
UCCJIEIOBaHUE U IOCTPOCHUE UX IPa(pUKOB.

CrenenHasi (pyHKLHMS C HATypalbHBIM U IIeNIbIM MoKazareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHM Kak (GYHKIUU OOpaTHOU
CTENIEHU C HATypaJbHBIM [MOKA3aTEJIEM.

[TokazaTenbHass u Jjorapupmuyeckas (yHKLIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonp3oBanue rpadukoB GyHKIMMA 71 peIIeHUs ypaBHEHUH.

TpuroHomeTpruyeckas OKPYKHOCTb, OIPENEIEHUE TPUTOHOMETPUUYECKUX
(GyHKLIHNA YUCIOBOTO apryMEeHTA.

OyHKIIMOHAIbHBIE 3aBUCHMOCTHM B pEaJbHBIX MpOIEccaX | SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEN.

Havana MmaTeMaTH4eCKOro aHaJIM3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUSA IIOCJIENOBaTENLHOCTEH. MeTon
MaTeMaTUYEeCKON MHIYKIWU. MoOHOTOHHBIE u OTrpaHUYCHHbIC
MOCJEA0BATENBHOCTU. VICTOpHS BO3HMKHOBEHUSI MAaT€MaTHYECKOrO0 AHAIN3a Kak
aHann3a OECKOHEYHO MaJbIX.

ApudmeTrnueckast 1 reOMeTpHUecKas nmporpeccud. beckoHeuHo yObIBaromias
reoMmerpuueckas nporpeccusi. CyMMa O0€CKOHEYHO YyOBIBAIOIIEH reOMEeTPUUYECKON
nporpeccuu. JIMHEMHbIA U SKCITOHEHIMAJIbHBIN pOCT. Hucno €. @opmyia CII0KHBIX
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MPOLEHTOB. VCronp30BaHWE MPOrpecCHM Ui PELICHHS PEANbHBIX 3aJad
MPUKJIATHOTO XapaKTEpa.

HenpepoiBHble (yHKIIMM W uX cBoicTBa. TOYkM paspbiBa. ACHUMIITOTHI
rpadukoB ¢yHkumii. CBolHcTBa (QPYHKIMA HEMPEpPhIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB ISl PELICHHS HEPABEHCTB. lIprMeHEHHE CBOWCTB HENMPEPBIBHBIX
byHKIUI 1715 petieHus 3a1ay.

[TepBas u BTOpast mponsBoaHbIe GyHKIMH. OnpeneneHue, TeOMETPUISCKUN
(bu3MYecKuil CMBICI TPOU3BOIHON. YpaBHEHUE KacaTeIbHOM K TpaduKy QyHKIUU.

[IpousBoanbie  3neMeHTapHbIX  (QyHKUud.  [IpousBomHass ~ CyMMBl,
MPOU3BEJCHUS, YACTHOTO U KOMITO3UIIMK (PYHKITUH.

MHo:xecTBa M JIOTHKA

MHOk€eCTBO, Omepaluyd HajJ MHOXKECTBAMU M WX CBOWCTBa. JluarpaMmbl
Oiinepa—Benna. IlpumeHeHHE TEOPETHKO-MHOXECTBEHHOTO —ammapara s
ONMCAaHUSl PEAJbHBIX IIPOLIECCOB M SBJICHUW, NPU PELICHUM 3a4a4 W3 APYTUX
y4eOHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMaTHYECKOTO OOBEKTa, CIEACTBUE,
JI0Ka3aTeIbCTBO, PABHOCUJIBHBIE YPABHECHMUSL.

11 KJIACC

Yucaa v BIYMCICHUSA

Harypanbubie u nenble yncna. [[pumeHeHne Npu3HAKOB JIETMMOCTH LIEJIbIX
yycen, HauOombIuid oOmui aenutens (mamee — HOJl) m HamMmenblnee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moay:to, anropurma EBkiuaa i pemeHus
3a/1a4 B LEJIbIX YHUCIIAX.

Kowmmnekcuble uucia. Anredpanueckass W TPUTOHOMETpHYECKass (POPMBI
3aMUCH KOMIUIEKCHOTO 4Hcia. ApudMETHYECKHE OIepaluu C KOMIUIEKCHBIMU
gyuciaamMu. M3o0paxxeHne KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOW IJIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii cTeneHrd U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCET IS PENICHHs (PU3UUECKUX U TEOMETPUUICCKUX 3a]1ad.

YpaBHeHMs U HEPABEHCTBA

CucteMa W COBOKYNMHOCTh YpaBHEHHWW M HEPABEHCTB. PaBHOCWUIIbHbBIC
CUCTEMBbI U CUCTEMbI-CIIe/ICTBUS. PaBHOCHIIbHBIC HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPHUYECKHMX  YPAaBHEHHH C  TTOMOIIBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH. PelieHrne TpuroHoMeTprU4eCKUX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS TIOKA3aTeNbHBIX U  JIOTApU(PMHUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.



OCHOBHBIE METOJIbl PELICHHS] CUCTEM K COBOKYIHOCTEH palMOHAJIbHBIX,
UPPAIMOHATIbHBIX, TOKA3aTEIbHBIX U JJOTapU(PMHUUECKUX YPaBHEHHIA.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.

[IpumeHeHUEe  ypaBHEHMH, CHCTEM W  HEPABEHCTB K  PEIICHUIO
MaTeMaTUYeCKUX 3a7a4 M 3a/Jad M3 Pa3IMyHbIX 00JacTel HayKu M pealbHOU
JKA3HU, UHTEPIIPETALNS [IOJyYEHHBIX PE3YyJIbTAaTOB.

DOYyHKIUHN U TPAPUKH

I'paduk xommoszunuu GyHKIUHA. ['eomerpuyueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue QyHKIMH, UX CBOMCTBA U IpapUKH.

['padprueckre MeTonbl pelleHUs YpaBHEHUW M HepaBeHCTB. |'paduueckue
METO/bI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpapukoB (yHKUMH M1 HCCIENOBaHUS IPOIECCOB U
3aBHCHUMOCTEM, KOTOpbhIE€ BO3HUKAIOT IMpPH PEIICHUU 3a7ad U3 JAPYTruxX y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

[IpumMeHeHne mpou3BOAHON K UCCIEIO0BAHUIO (DYHKLIHMI HA MOHOTOHHOCTb H
3KCcTpeMyMbl.  HaxoxneHue  HamOonbllero M HAUMEHBLIEro  3HAuYeHUM
HEMPEePhIBHON (YHKIIMU HA OTPE3KE.

[IpuMeHeHnEe TPOU3BOAHOM U HAXOXKICHUS HAWIY4IllIEero pELICHUs B
NPUKIIAIHBIX 3a/Jadax, Uil ONPEACIIEHUS CKOPOCTH M YCKOPEHMS Ipouecca,
3aJIaHHOTO (HOPMYJIION 1K TpaduKoMm.

[TepBooOpa3Has, OCHOBHOE CBOMCTBO TepBOOOpa3HbIX. I[lepBooOpazHbIe
arieMeHTapHbIX pyHkuui. [IpaBuna HaxoxaeHUS TEpBOOOPa3HBIX.

WNurerpan. I'eomeTpuuecknii CMBICII VHTETpaJIa. Brruncnenne
onpenenéHHoro uaTerpana no gopmyne Hetotona-Jlebnua.

[IpumeHeHrne uMHTErpajia A HAXOXKICHHUS IUIOMIAZeH MJIOCKUX (GUryp u
00BEMOB TEOMETPUIECKUX TEIL.

[Tpumepsl pemenuit auddepeHIuanbHbIX ypaBHEeHU. MartemaTuueckoe
MOJICIMPOBAHUE pEATbHBIX IMPOILIECCOB C TMOMOIIbI0  AuddepeHrnanbHbIX
YpPaBHEHHU.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpaxaaHCKOr0 BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAKIAHCKON MO3UIIUNA 00YUYaIOIIETroCs] KaK aKTUBHOTO H
OTBETCTBEHHOTO  4JIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SIBJICHUH,
MpOIEAYp TPAKJIAHCKOTO oOIecTBa (BBIOOPHI, OMPOCHI M JIPyroe), yMeHHe
B3aMMO/JICHCTBOBATh C COIMAJbHBIMA HWHCTUTYTAaMHM B COOTBETCTBHM C HX
(GYHKIUSMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUHUCKOM T'PakTaHCKOW HIACHTUYHOCTH, YBOXKCHUS K
MPONJIOMY M HACTOSIIEMY POCCHMCKOW MaTEMaTHUKH, IIEHHOCTHOE OTHOIIECHHUE K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHUKEHUW B JAPYrUX HayKax, TEXHOJOrusAX, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapojaa, chOpMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KCHUNW HayKM U JEATEJIbHOCThIO YUYE€HOr0, OCO3HAHUE
JUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAS OSCTETUKY MaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyKI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

S) pusnvyeckoro BOCIUTAHUA:

cOPMHPOBAHHOCTh yMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHE 3HAHUSA B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOTo 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (U3NYecKasi aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM €S TEIbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
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Oynymel mnpodeccnrt W peann30BBIBATH COOCTBEHHBIC KU3HCHHBIC IUIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaT€MaTH4YeCKOMY  OOpa3oBaHUI0O U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3aJ1a4 MaTeMaTHYECKOM HapaBJIeHHOCTH;

7) IKOJIOTHYECKOT0 BOCITUTAHMS

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYPhl, TIOHUMAHUE BIIASHUSI
COI[MATIbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpellbl, OCO3HAHHE TJI00ATILHOTO XapaKkTepa dKOJOTUYECKUX MPOOIeM, OpUESHTALIUS
Ha TPUMEHEHHE MATeMAaTHMYEeCKMX 3HAHUM JUIsl penieHus 3ajgady B 00JacTu
OKpY’>KAloLIEH Cpelibl, IJAHUPOBAHHE ITOCTYNKOB M OLIEHKA HMX BO3MOXHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIIEeH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH ©W  OOIIECTBEHHOM  MPaKTUKH, [OHUMaHUE
MaTeMaTHYECKOM HayKh Kak c(]epbl 4YeIoBEYECKOM IeATEeNbHOCTU, 3TaroB €€
Pa3BUTHS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoll Kak CpEJICTBOM TO3HAHMUS MHPA,
TOTOBHOCTh OCYUIIECTBIISAITh IMPOEKTHYI0 U UCCIEIOBATEIbCKYIO JAESTEIbHOCTh
WHJMBUAYAJIBHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBare/IbHbIC YHHBEPCAJIbHbIE y4eOHbIE 1eiCTBUA

ba3oBble Jornueckue aeficTBU:

BBIBJIITD U XapAaKTEpU30BaTh CYIIECTBEHHBIEC IPU3HAKKM MATEMATUYECKUX
OOBEKTOB, TIOHATUM, OTHOIIEHUH MEXIOy MOHATUSAMH, (HOPMYIHPOBAThH
OTpe/IeIeHHs OHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KlacCU(PUKaIUH,
OCHOBaHMs 1711 0000IEHHS U CPABHEHMSI, KPUTEPUHU MTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMylIupoBaTh U  MOPeoOpa3oBBIBaTh  CYXKACHHUS:
YTBEPAUTENIbHbIE U OTpULIATENIbHbIE, €AMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBIABIIATh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IIPOTUBOPEYUs
B (pakrax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpEIIaraTb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYU;

JeJaTh BBIBOABI C HCIIOJIb30BAHUEM 3AaKOHOB JIOTMKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUYEHUHN, YMO3AKIIIOUEHUH 110 aHAJIOTHH;

IIPOBOJUTH CAMOCTOATENIBHO J0KA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(mpsiMbIE M OT MMPOTUBHOTI0), BEICTpauBaTh apryMEHTALUIO, IPUBOJUTE IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJCHUS U BHIBOJIBI;
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BEIOMPATh CMOCOO pemieHns y4eOHOW 3amaud  (CpaBHHUBATh HECKOJIBKO
BApUAHTOB  PCIICHWS, BBHIOMpATh HaWOoJiee TMOAXOASAIIMA ¢ y4ETOM
CaMOCTOSITETILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

WCIIOJIB30BaTh BOMNPOCHI KAaK HCCIEI0BATEIbCKUNA HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpPEYHE,  MPOOJIeMy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOE, (OPMUPOBATH THUIIOTE3Y, APryMEHTHUPOBATH
CBOIO MO3ULINI0, MHEHHUE;

MIPOBOJAUTH CaMOCTOSTENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro 00beKTa, SIBJICHHUS, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMHU, SBICHUSMHU, MPOIECCAMU;

CaMOCTOSITENIbHO (hOpMYyIHpOBaTh OOOOIIEHUS U BBIBOJBI MO pe3ysibTaTaM
MPOBENEHHOTO  HAOMIOJIEHUS, HMCCIIEOBAaHUSA, OILEHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE MPOlEcCa, a TAKXKE BBIJBUIaTh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaunmeii:

BBISIBIIATH Je(UIIMTHI UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U JIJISl PELLICHHUS 3a]1a4u;

BBIOMpaTh MHPOPMAIIMIO U3 UCTOYHUKOB PA3JIMUHBIX TUIIOB, aHAJIM3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPHPETHUPOBATH HH(POPMAIIUMIO PA3IUYHBIX BUJIOB U
dbopmM TpeacTaBICHNUS,

CTPYKTYpUPOBaTh MH(POPMAIIUIO, TPEJCTABIATh €€ B pa3IUyHbIX (Popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OIICHUBATH HaJIEKHOCTh uHpopMau o CaMOCTOSITE€JILHO
c(hOopMyTMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIE 1eHCTBUS

OO0wmenne:

BOCIIPUHUMATh U OPMYJIMPOBATH CYkACHHS B COOTBETCTBUU C YCIOBUSIMU U
HensiMu  OOIIEHMSI, SICHO, TOYHO, TPAaMOTHO BBIpaXXaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IIMCBbMEHHBIX TEKCTaX, IaBaTh IOSCHEHUS IO XOAYy PELICHUS 3aJauH,
KOMMEHTHPOBATH MOJTYYEHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
peleHns, COINOCTABIIATh CBOM CYXICHUSA C CYXKICHUSAMHU APYTMX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3IMYUEe U CXOACTBO IMO3UIUH, B KOPPEKTHOH (opme
(opMyJIMpPOBATh Pa3HOIIACHS, CBOM BO3PAKEHMS,
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IIPEACTABIATh PE3YJIbTAThl PELICHU 33J1a4d, SKCIIEPUMEHTA, UCCIEAOBAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3ajad
IPE3CHTALUN U OCOOCHHOCTEN ayIUTOPUHU.

PeryasiTuBHbIe YHHMBeEpPCAJbHbIE YueOHbIE NeiCTBUSA

Camoopranuzaums:

COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHUs C
y4ETOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BApUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

BIAJCTh HABBIKAMH  TI03HABATENHHON  pedIieKCMH  KaK  OCO3HAHMSI
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJCTh
croco0aMu CaMOINPOBEPKHU, CAMOKOHTPOJS TMpolecca M pe3yjbTaTa pelieHus
MaTeMaTUYECKOM 3aauu;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYThH TIPH PEHICHUU 3a/1ayH,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEJIN U YCIOBUSIM, OOBICHATH MPUYUHBI
JTOCTIDKCHHSI WU HEIOCTHIKCHUS PE3YNIhTATOB JIEATEIbHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMmecTHas 1eATEJILHOCTD:

MOHUMATh M MCIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaJIbHOM
paboThl mMpW pelmeHuH YYeOHBIX 3a7ad, NPUHUMATh II€JIb COBMECTHOMU
NEATEeTLHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUIbl pabOT, JOTOBapUBaThCs, OOCYXKIaTh TMPOIECC M Pe3yJbTaT pPadOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPyNMHoBBIX GopMax paboThl (0OCyxkaeHUs, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMBD» W HWHBIC), BBHINOJHATH CBOIO 4YacTh pabOTBl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJI€HAMH KOMAaHIbI, OIICHHBATh
KauyeCcTBO CBOETO BKJajJa B OOIIMHA MPOAYKT MO KPUTEPUSIM, CPOPMYITHPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICUCTBUSI.

IHNPEAMETHBIE PE3YJIbBTATBI

K xoniy oOyuenuss B 10 kjacceoOydaromuiicss MOJYYUT CIICIYIOIINE
MpEeIMETHbIE PE3yJIbTAaThl MO OTACJIbHBIM TeMaM pabodeil mporpaMMbl yueOHOTO
Kypca «Anredpa u Hauajla MAaTEMaTUYECKOTO aHATU3ay:

Ywucsia v BBIYMCICHUS:
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CcBOOOIHO OIEpPUPOBaTh MOHATHUSMU: PAIMOHAIBHOE YHCIO, OECKOHEYHas
nepuoAnueckas ApoOb, TPOIEHTHI, HWPPANUOHATBFHOE YHCIO, MHOXECTBA
PAlMOHAJIBHBIX U IEMCTBUTENIBHBIX YUCEN, MOIYJb AEHCTBUTEIBHOTO YUCIIA,;

OPUMEHATH JpOOM W MPOLEHTHl JJIsl PELICHUS MPUKIAJHBIX 3aJad U3
PA3JIMYHBIX OTPACIICH 3HAHUM U PEaTIbHOU KU3HU;

IPUMEHATH NPUOMKEHHBIC BBIYUCIICHUS, TTPaBUIa OKPYTIICHHUS, TPUKUIIKY U
OLICHKY PE3yJIbTaTa BBIYNCICHNN;

CBOOOIHO ONEpUPOBATH MOHATUEM: CTENEHb C LEJIbIM I0Ka3aTelleM,
UCIIOJIb30BaTh MOAXOIALIYI0 (POPMY 3alUCU JEHCTBUTENBHBIX YUCEI JIJIsl PELLICHUS
IIPAKTUYECKUX 3a/1a4 U [IPEJACTABIICHUS JaHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: aApUPMETHUECKUN KOPEHb HATypajbHOU
CTEIICHH;

CcBOOO/IHO OIIEPUPOBATH MOHATUEM: CTETIEHD C PAallMOHAIBHBIM I10Ka3aTeJeM;

CBOOOIHO ONEpUpPOBaTh MOHATHUAMU: JIOTapUPM UHCIa, JECITHUYHBIE U
HaTypaJibHbIE JIOTAPUDMBIL;

CBOOOJHO ONEPHUPOBATH MOHATHSIMHU: CHHYC, KOCMHYC, TAHT'€HC, KOTAaHT€HC
YUCIJIOBOTO apTyMEHTAa;

OIEPUPOBATH MOHATUAMM: APKCUHYC, APKKOCUHYC U apKTAHT€HC YHCIOBOIO
apryMeHTa.

YpaBHeHHS U HEPaABEHCTBA:

CBOOOJHO OIEPUPOBATH MOHITUSMHU: TOXKIECTBO, YPABHEHUE, HEPABEHCTBO,
PABHOCHWJIbHBIE YPABHEHUS U YPABHEHHU-CIICICTBUS, PABHOCHUIIBHBIE HEPABEHCTBA,

OPUMEHATh pPa3IMYHbIE METOJbl PEIIEHUs PALUOHAIBHBIX U JIPOOHO-
palMOHAJIBHBIX YPaBHEHWUM, IIPUMEHATH METOJ HWHTEPBAJIOB JUIA PELICHUSA
HEPABEHCTB;

CBOOOJTHO OINEPUPOBATH MOHATUSAMH: MHOTOYJIEH OT OJHOW MEPEMEHHOMH,
MHOTOUYJIEH ¢ IedbIMH KOo3(p(ULIMEeHTaMH, KOPHM MHOTOYJI€Ha, NPUMEHATH
JIeJIEHNEe MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUISl pELIEHUs 3a/1ay4;

CBOOOJHO ONEPUPOBATH TMOHATUSMHU: CHUCTEMA JIMHEWHBIX ypaBHEHUA,
MaTpula, ONPEACIINUTENb MATPUIBl 2 X 2 W €ro TreOMETPUYECKUH CMBICI,
WCIIOJI30BaTh CBOMCTBA ONpENENHTeNss 2 X 2 Juid BBIYMCIEHHS €ro 3HayeHus,
IIPUMEHATh ONPENCIIUTENIA Ul PELIEHUs CHUCTEMbl JIMHEHMHBIX YPaBHEHUHU,
MOJEIUPOBATh PEAIBHBIE CUTYAlMU C MOMOILIBI) CUCTEMBI JUHEHHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpUIl U OIpEACIIUTENEH,
WHTEPIIPETUPOBATH MTOJTYyUYECHHBIN PE3yJIbTAT;

UCIIONIb30BaTh CBOWCTBA JIGHCTBUH C KOpHSAMHU [UJIsl TpeoOpa3oBaHUsA
BBIPAKEHNH;
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BBITIOJTHATH MPE0OPa30BaHMS YHCIIOBBIX BBIPAKEHUH, COEPIKAIINX CTETICHH C
parroHaIbHBIM TTOKa3aTeNIeM;

UCIIOJIb30BATh CBOIICTBa JorapudmoB 15 npeodpa3oBaHus
Jorapu(MUYECKUX BBIPAKECHHUI;

CBOOOJTHO OMNEPUPOBATh MOHATUSIMHU: HUPpPAIMOHAIIBHBIC, IMOKa3aTeJbHbIC U
JorapuMUYECKHE YPaBHEHHUS, HAXOIUTh UX PEIICHUS C TIOMOIIHIO0 PABHOCUIIBHBIX
MEPEXO0/I0B WM OCYIIECTBIISIS IPOBEPKY KOPHEI;

MPUMEHSTh OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYIIBI SISl TpeoOpa3oBaHMUs
TPUTOHOMETPUUECKUX BBIPAKCHHUI;

CcBOOOIHO ONEpUpOBaTh MOHATHEM: TPUTOHOMETPUUYECKOE YypaBHEHUE,
NPUMEHATh  HeoOXoammble  (HOPMYJIIBI  JIJII  PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPHUCCKUX YPABHEHUM;

MOJICIUPOBATh peajbHbIE CUTyalldd Ha S3bIKE alreOpbl, COCTaBIATh
BBIDOKEHUS, YpPAaBHEHHS, HEPAaBEHCTBA IO YCIOBUIO 3a/1aud, MCCIEI0BATh
MOCTPOCHHBIE MOJICIU C UCIIOJIb30BAHUEM alapara aireOpsi.

DOyHkuuu U rpapuku:

CBOOOJHO OINEpPUPOBATh MOHATUAMU: (DYHKIIMS, CIOCOOBI 3aaHusl (DYHKIIMH,
B3aMMHO OOpaTHble (YHKIMH, KOMMO3uIus GyHKUMA, Tpaduk QyHKIUH,
BBITIOJTHSTD JIEMEHTApHBIC MPeoOpa3oBaHus IpapuKoB (yHKIIHIA;

CBOOOIHO OIEpPHPOBATh MOHATHUSAMHU: 00JACTh OMPEACICHHUS W MHOKECTBO
3HauYeHUN (DYHKIWH, HYIH PYHKITUH, TIPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OMEpUpOBaTh TMOHATUAMM: UYETHBIE M HEYETHbIE (DYHKIIHNH,
nepuonyeckue (PyHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAKCUMYMBbI U
MUHUMYMBI (DYHKIIMH, HauOoJblliee W HauUMEHbIee 3HaYeHHe (YHKIUH Ha
TIPOMEKYTKE;

CBOOOTHO OIEPUPOBATH MOHATHIMH: CTEIICHHAs (DYHKIMSA C HATypaIbHBIM H
IeJIbIM TIOKa3zaresieM, rpaduk CTENeHHOW (YHKIMH C HATypaJbHBIM M IIEJIBIM
nokasaresieM, rpaduk KOpHS N-Od CTEMeHW Kak (yHKIMH OOpaTHOW CTENEHH C
HATYpaJIbHBIM MTOKa3aTeleM;

OIepUpPOBaTh TOHATHSAMU: JIMHEHHAs, KBaJpaTHYHAs W JPOOHO-TMHCHHAS
(GYHKITUH, BBITIONHATH JIEMEHTAPHOE HCCIIEIOBAHUE U TIOCTPOSHHUE UX TPAPUKOB;

CBOOOJTHO OMEPUPOBATH TMOHATUSMU: TOKa3aTelIbHAass U JorapupMudecKas
byHKIMHA, UX CBOWCTBA U TpaduKH, HUCIOIH30BaTh WX TpaQUKUA JJIS PEIICHUS
YPaBHEHHUI;

CBOOOJTHO OMNEPUPOBATH MOHSTUSAMHU: TPUTOHOMETPUYECKAS OKPYKHOCTH,
OTIpeJICICHNE TPUTOHOMETPUIECKUX (PYHKITUNA YUCIOBOTO apTyMEHTA;

UCIIOJIb30BaTh rpaduku (YHKIMA I WCCIENOBAHUS TIPOIECCOB M
3aBUCUMOCTEH TIPH PENICHUH 3a/a4d U3 APYTUX yU4eOHBIX MPEIMETOB M PEATbHOMN
’KU3HU, BBIPAXKATh (POPMyJIaMH 3aBUCHUMOCTH MEXIY BETMYMHAMU;
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Hauayia MaTeMaTH4€CKOr0 aHAJIU3A:

CBOOOJHO OTEPHUPOBATh TOHATHIMU: apu(PMeTHUecKass W TeOMEeTpUYeCcKas
nporpeccusi, 06CKOHEYHO yOBIBAIOIasi TeOMETpHYIECKasi MPOTPECCUs, THHCHHBIA U
HKCIIOHEHIIUATIBHBIN POCT, (hopMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEJCTaBICHUE
O KOHCTaHTE;

WCIOJIb30BaTh MNPOTPECCUM I PEUICHUS] PEANbHBIX 3a4ad MPUKIATHOTO
Xapakrepa;

CBOOOJTHO OIEPUPOBATH MOHIATHIMU: MTOCIEI0BATEILHOCTD, CIIOCOOBI 3a1aHUS
MOCJIEA0BATENBHOCTEH, MOHOTOHHBIE M OTPAHWUYEHHBIE IOCIEA0BATEIbHOCTH,
MIOHMMATh OCHOBBI 3apOKJICHUS MAaTeMaTHYECKOrO0 aHajiu3a KaK aHaiu3a
OCCKOHEYHO MAJIBIX;

CBOOOJIHO OIEpUPOBATH MOHSATUSMH: HEMPEphIBHbIE (YHKIUU, TOYKHU
paspeiBa rpaduka GyHKIIMHA, ACUMIITOTHI rpaduka QyHKIINY;

CBOOOJTHO OIEPUPOBATH MOHATUEM: (YHKIWS, HEMpEpbIBHAs HAa OTpE3Ke,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (PYHKIIUN JIJIs1 pEIICHUS 3a/1a4;

CBOOOJIHO OIEpUPOBATh MOHATUSAMH: TIepBasi W BTOpas MPOU3BOIHBIC
(GyHKLIMH, KacaTellbHas K TpaduKy QyHKIUY;

BBIUUCIISITH ITPOM3BOAHBIE CYMMBI, IIPOU3BEACHUS, YaCTHOTO U KOMITO3ULIMH
NBYX (PYHKIUH, 3HATh TPOU3BOIHBIC DIIEMEHTAPHBIX (DYHKITUH;

UCIIOJIb30BaTh TEOMETPUUECKUNA W (UBUYECKUM CMBICT TPOU3BOJHON IS
pelIeHus 3a1ay.

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO  ONEPUPOBATH  TMOHATUSIMHU: MHOXXECTBO,  ONEpali  Haj
MHOYXECTBaMU;

MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJjIsl ONMCAHUS PEATbHBIX
MIPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a]1a4 U3 JPYTUX y4eOHBIX MPEAMETOB;

CBOOOJTHO OMEPUPOBATH TMOHATUSIMH: OIPEACIICHUE, TEeopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTA, IOKA3aTEIbCTBO, PABHOCUIILHBIC
YpPaBHEHHUS U HEPABEHCTRBA.

K xonmy oOyuenuss B11 KkjacceoOydyaromMiCs TMOIYYUT CIICIYIOIINE
MpeAMETHbIE PEe3yJIbTaThl MO OTJEIbHBIM TeMaM pabouel MporpamMmbl yueOHOTO
Kypca «Anrebpa u Hadajla MAaTEMaTUYECKOTO aHATN3ay:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OMNEpPUPOBaTh TMOHATHUSAMM: HATypaJlbHOE U II€JI0€ YHUCJIO,
MHOKECTBA HATypaJbHbIX W LEJIBIX YUCEN, UCIOJIb30BaTh NMPU3HAKU JEIUMOCTU
uensix yncen, HOJ[ u HOK nHatypanbHbIX 4ncell i peleHus 3a1ay, IPUMEHATh
anroput™m EBkina;

CBOOOJHO OMEPUPOBATH TMOHSATHEM OCTaTKa IO MOIYJIIO, 3alKChIBAThH
HaTypaJbHbIE YHCIIA B PA3JIMYHBIX [TO3UIIMOHHBIX CUCTEMAaX CUHUCIICHHUS;
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CBOOOJHO ONEpUPOBATh MOHATUSAMH: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMIUIEKCHBIX YHCEJI, MPEACTABIATh KOMIUIEKCHBIC YHCTa B ajare0panyeckoil u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIOIHATH apu(METHUECKUE ONepaliil ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOM TUIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO ONEPHUPOBATh MOHATHSIMHU: HPPALMOHAIIBHBIE, MMOKa3aTeJbHbIE U
Jorapu(MUUECKHe HEPABEHCTBA, HAXOAUTh WX PEUICHUS C  TOMOIIBIO
PaBHOCUJIBHBIX IIEPEXOJIOB;

OCYHIECTBJIATH OTOOpP KOpHEW TMpHU pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJHO OINEpUPOBAaTh IMOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATH  HeoOXoaumble (OPMYJbI Il  PELIEHHWS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABCHCTB;

cBOOOIHO ONEpHUPOBATh MOHATUAMH: CUCTEMAa U COBOKYIHOCTh YPAaBHEHUN U
HEPABEHCTB, PAaBHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBUSA, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, NPPALMOHAIBHBIX, MIOKA3aTENbHBIX U
Jorapu(pMUYECKUX YpPaBHEHUI U HEPABEHCTB;

perarhb paloOHaIbHbIE, VppalUOHAIbHBIE, IIOKa3aTebHbIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPaBEHCTBA,
coaepKalye MOAYJIU U apaMeTphl;

IPUMEHSATH TpaduuecKre METOAbI AJI PEIICHHUs] YPABHEHUI U HEPaBEHCTB, a
TaKXKe 3a7a4 C [TapaMeTpaMu;

MOJICIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIOBHUIO 3aJ]1a4H,
UCCJIEOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajureopsl,
VHTEPIPETUPOBATH NIOJYUYECHHBIN PE3yJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTHh TpaduKH KOMMIO3UIMHU (GYHKIUI C TOMOIIBI0 3JIEMEHTapHOTO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU JABYX (DYHKIIMIA;

CTPOUTh T€OMETpUYECKHE O00pa3bl ypaBHEHMH W  HEPaBEHCTB HA
KOOPJAWHATHOU IJIOCKOCTH;

CBOOOJIHO OMNEpUpPOBaTh MOHATUSAMHU: TpaUKH  TPUTOHOMETPHUUECKHX
(yHkmii;

OpUMEHATh (YHKUMU JJI1 MOJEITUPOBAHMS U MCCIEIOBAHUSA pPEaIbHbBIX
IIPOLIECCOB.

Havasa maTeMaTH4eCKOro aHaJu3a:

UCIIOJIb30BaTh NMPOU3BOIHYIO JJIsl MCCIEN0BaHMs (DYHKIIMHM Ha MOHOTOHHOCTD
U DKCTPEMYMBI;
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HaXOAWTh HauOoJbIlIee U HAaNMEHbIIIee 3HaAUCHUS (PYHKIIMHM HEMPEPHIBHON Ha
OTpE3KE;

WCIIOJB30BaTh MPOU3BOAHYIO JUISI HAXOXKACHUS HAWIY4IlIEro pEUIeHUs B
NPUKIAIHBIX, B TOM YHUCJIE€ COLUMAJIbHO-3KOHOMHYECKHX, 3aJadax, s
OTIpEJICICHUs] CKOPOCTH W YCKOPEHHs TIpoliecca, 3alaHHOro (opmylion wiu
rpaduxom;

CBOOOJHO ONEpHUPOBATh MOHATHSAMH: IE€pBOOOpa3Hasi, OIpeaeIEHHbIN
WHTErpall, HAXOAWTh IEPBOOOpA3HBIC AIEMEHTAPHBIX (PYHKIMHA U BBIYUCIATH
uHTerpai no popmyie Herotona-JIeitoHua;

HAXOAUTh IJIOLIAAN IUIOCKUX GUTYp U 0OBEMBI TE ¢ TOMOUIBIO UHTETpaIa;

MMETh IPEACTABIICHHE O MAaTEMATHYECKOM MOJEIMPOBAHMM HA TNPUMEPE
cocTaBJIeHUs TU(PPepeHIINaIbHBIX YPAaBHEHU;

penaTh NMPUKIAAHBIE 33a4d, B TOM YHUCJIE COLMAIBHO-3KOHOMUYECKOIO H
($uU3NYECKOT0 XapaKkTepa, CpeCTBAMU MAaTEMAaTUYECKOTO aHaIN3a.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrposbuble IIpakTHyeckue
n/n NPOrpamMMsl Bcero o0pazoBaTe/bHbIC
padoThI padoThI
pecypcesl
MHO0X€eCTBO I€HCTBUTENBHBIX YUCEIL.
1 MHoOrouneHsl. PauHOHaJH)HLIci YpaBHEHUS U 24 1 http://www.uztest.ru/
HepaBeHcTBA. CHCTEMBbl TMHEHHBIX
YpaBHEHUI
D .
5 YHKIUM U rpaduku. CTenenHas QyHKLIuUs C 12 1 http://window.edu.ru/
L[EJIbIM TI0Ka3aTeNIeM
3 Apudmernaeckuii KOpeHb N-0i CTENICHH. 15 1 http://fcior.edu.ru/
HppanunonanbHble ypaBHEHUS
4 ITokazarenbHast pyHkuus. [lokazarenbHble 10 1 hittp:/ . uztest.ru/
YpaBHEHHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1 http://school-
Jlorapudmuueckue ypaBHeHUS collection.edu.ru/
5 Tpuronomerpuyeckue BeIpaXXeHUs U 29 1
yYpaBHEHUs
[TocnenoBaTeIbHOCTH U TPOTPECCHU 10
HenpepeiBable pynkuuu. [IponsBoanas 20
9 [ToBTOpeHmE, 0600IIEHNE, CHCTEMATH3 AT 5 )
3HaHUHN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
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11 KJIACC

Ne
n/
n

HaumenoBanue
pa3aesioB U TeM
NMPorpamMmbl

HUccnenosanue
GyHKIHH ¢
IIOMOIIILIO
MIPOU3BOAHOMN

[TepBooOpasnas u
UHTErpal

KoaunuyecTBO 4acoB

Bcer

0

22

12

KoHTposbHBI
e padoThl

IMpakTuyeck
ue padoTsl

JJIeKTPOHHbIE
(ungposbie)
o0pa3oBaTeIbHbI
e pecypchbl

http://window.edu.r
u/

http://www.uztest.r
u/

I'padpuxu

TPUTOHOMETPUUECKU

X (PYHKIIHIA.

Tpuronomerpuyeck

HC HCPABCHCTBA

14

http://fcior.edu.ru/

Hppanuonanbusle,
IIOKa3aTeJIbHbIC U
JorapupmMuyecKue
HEPaBEHCTBA

24

http://school-
collection.edu.ru/

KommiekcHbie
qycia

HarypanbHble u
LeJIbIE YNCIIA

Cucremsl
palOHaNbHBIX,
HPPALMOHATIBHBIX
MOKa3aTeNbHBIX U
Jorapu(GMUIECKIX
ypaBHEHUU

3agauu ¢
napameTpamu

10

10

12

16

IToBTOpEHME,
00001IeHHE,
cucTeMaTu3aIus
3HAHUM

16

OBIIEE KOJIMYECTBO

YACOB I10
I[TPOIT'PAMME

136

10
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['eomeTpus sBasieTcs OOHUM U3 0a30BBIX KYpPCOB Ha YpPOBHE CpPEIHErO
o01miero o0Opa3oBaHusl, TaK KaKk 00€CTIeYUBACT BOZMOKHOCTh U3YUCHHSI JUCIIUILINH
€CTECTBEHHO-HAYYHON HAIIPABJICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[Tockonpky  JIOTMYECKOE€  MBILIUIEHHE,  (QOopMHUpyeMOe  TpU  HU3yYEHUHU
00y4arolMMUCs MOHATUIHHBIX OCHOB N€OMETPHUH, IIPU JOKA3aTEIbCTBE TEOPEM U
ITOCTPOCHUH LIETIOYKH JIOTMYECKUX YTBEPKICHHUU IIPU PEIICHUH I'€OMETPUYECKUX
3a1a4, YMEHHME BBIJIBUIATb U ONpPOBEpPraTb THUIIOTE3bl HEMOCPEIACTBEHHO
UCITOJIB3YIOTCSL IIPY PELICHUH 337a4 €CTECTBEHHO-HAy4YHOI'O0 LHUKJIA, B YACTHOCTH
¢u3znueckux 3aaay.

[{enb ocBoeHus nporpamMmsl yueOHOro Kypcea «I'eomerpusk» Ha yriryOnéHHOM
YPOBHE — pa3BUTUE WHAMBUAYAJbHBIX CHOCOOHOCTEM O0OydYarolmuxcsi MOpu
U3YUYEHUU T€OMETPHUH, KaK COCTaBIIAIONIEH MpeaMeTHoi obnact «MaremaTtuka u
uHpoOpMaTUKa»  uyepe3  O0OEcleueHUE  BO3MOXKHOCTM  NPUOOpPETEeHHS U
UCIOJIb30BaHusl Oosiee TIyOOKMX TEOMETPUYECKUX 3HAaHMM U JeHCTBUH,
cnenu(pUYHBIX TEOMETPUU, U HEOOXOJAUMBIX JIJISl YCIEIIHOr0 NpoheCCuOHATBHOTO
00pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJlayaMu Kypca TIE€OMETpHHM Ha YriayOJEHHOM YpOBHE,
pacIIMpSIIOUIMMH U YCUJIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBJISIFOTCSI:

pacuIMpeHne MPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPBI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3M T€OMETPHUH C OKPYKAIOIIUM MUPOM;

dbopMHpOBaHUE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIypax Kak o
BOKHEUIIUX MATEMATHYECKUX MOJEIAX, MO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIE SBJICHUS OKPYKAKOLIEro MUPA, 3HAHUE MOHATUIHOIO aIlapara Mo pa3iaeiry
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMHpOBaHHE  yYMEHHUS  BJIAaJE€Th  OCHOBHBIMH  MOHSATUSMH O
IPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMHU CBOMCTBAMH, 3HAHHE TEOPEM,
dbopMyll U yMeHHE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUTH
HECTaHJIapTHHIE CIIOCOOBI pElICHU 3a/1aY;

dbopMHpOBaHUE YMEHHS pacliO3HAaBaTh HA YEPTEkKaxX, MOACISIX U B pPEaIbHOM
MHpPE MHOTOTPAaHHMKM M Te€Jla BpalleHUs, KOHCTPYUPOBATh T€OMETPUYECKHUE
MOJICIIN;

¢bopMUpOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOTrO MOCTPOEHUS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TIPU
IIPOBEJICHUHN PACCYKICHUN;

(opMHUpOBaHHE YMEHHs BIAJETh METOJAMHU JI0Ka3aTEJIbCTB U AJTOPUTMOB
peleHns, YMEHUs UX NPUMEHATb, IIPOBOAUTH TOKA3ATEIbHBIE PACCYXKICHUS B
XOJI€ PELICHMs CTEPEOMETPUUECKHX 3a4a4 U 3a]1a4 C IPAKTUYECKUM COJEPKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU
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000CHOBaHUY MaTEMAaTUYECKUX YTBEPKICHUN U POJIM aKCHOMATHKH B MPOBEJCHUHT
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyIbHBIX M  TBOPUYECKHX
CrocoOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUHN, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBaHre (DYHKITMOHATEHONH TPAaMOTHOCTH, PEICBAHTHOW T€OMETPHH:
YMEHHUS pPaclo3HABaTh TMPOSBICHUS TEOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTE B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIENIOBAHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPIPETAINN TTOTYICHHBIX PE3YIHTATOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JIMHUSAMHA y9eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «[IpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MIPOCTPAHCTBE», «|BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMU TEOMETPUM Ha YTIIIyOJIEHHOM ypoBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHHUE JIOTMYECKUX yMEHUH  pacmpenenserci He  TOJBKO  TI0
coJiep KaTeNIbHBIM JIMHUSAM, HO U 1Mo rojgaM oOyuenus. ConepkaHue o0pa3zoBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaram ocBoeHusi DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO TOoJaM OOyYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUYaroIIHecs
oOpamaquch HEOJHOKpPAaTHO. OTO TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUICCKUMH TTOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIIBHO, C
COOJTIO/IEHNEM MPUHIIAIIA TIPEEMCTBEHHOCTH, a HOBBIC 3HAHMSI BKJIFOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPE/ICTABICHUN O0YUYaIOIMUXCsl, PACIIUPSS U yTiyOmsis
e€, o0pa3ys MpOYHbIC MHOKECTBEHHBIC CBSI3H.

[Tepexon kK M3y4EHHUIO TEOMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISET:

co3maTh  yciuoBus Ui auddepeHunanuiu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX 00pa3oBaTeIbHBIX MporpamMM, oOO€CleyuTh yriyOJEHHOE
M3Yy4YEHHUE TEOMETPUH KaK COCTaBIIAIONICH yaeOHOro npeameTa «MaremaTukay,

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YUYEHUS MAaTEMaTUKH C
ydéTtoM BbIOOpa Oyayiied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodecCuoHaTbHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOTO Kypca «['eomerpus» Ha yriayOn€HHOM YpOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 waca B Henenio), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIO).
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COAEPKAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NOHATHS ~ CcTepeoMeTpur. Touka, npsMas, IUIOCKOCTb,
npoctpancTBo. lloHATHE 00 aKCMOMAaTHYECKOM IOCTPOCHUM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelibHble W CKpelMBarolmuecs mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
psAMBIX. [1apamiebHOCT IPSAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHUE
¢uryp. OCHOBHbIE CBOMCTBa NapajjIeNIbHOrO MpOoeKTUpoBaHus. W3o00paxenue
¢buryp B mapajyieNbHONW MPOEKUHUU. YTIbI C COHANPABIECHHBIMU CTOPOHAMH, YIOJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
POCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIECHAUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM [0  IUJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPHEHIUMKYJAPHOCTH  JIBYX
IUIOCKOCTEN. TeopeMa 0 TpEX NMEPIEHIUKYIAPaX.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW M IIOCKOCTBIO, JBYIPaHHBIN
yIoJI, JIMHEWHBIN yroJl ABYIPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PaHHBIE YIJIbIL.
CpoiicTBa IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBoHCTBa IUIOCKMX H
JBYIPaHHBIX YTIJIOB TPEXIPAHHOTO yruia. TeopemMbl KOCMHYCOB M CHHYCOB JUIA
TPEXTPAHHOIO YIJIa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBEpTKa MHOrorpaHHuka. Ilpmsma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBAsI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, OpPAMOYTOJbHBIM — IMMAPAJUIEIENUIIE] W  €r0  CBOMCTBA.
Kparyaiimme myTM Ha TIOBEPXHOCTM MHOIOrpaHHMKa. Teopema Oiiepa.
ITpoctpanctBenHass Teopema Iludaropa. Ilupammpa: n-yronbHas nupamuza,
npaBwibHas U yceu€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
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NIPaBWJIBHOW mnupamubl. lIpaBuiibHbIE MHOTOIpDAHHUKH: IIPAaBWJIbHAS IpU3Ma U
IIpaBWIbHAS IMPaMHIA, IPAaBUIbHASA TPEYroJibHAS NUpPaMUIa W IPaBUIIbHBIN
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTIOTPAHHUKAX: OKTa’3p,
JOJIEKadIp ¥ UKOCAdIP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEOpa, AuaroHaau, YIJbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM MMOBEPXHOCTH NPSIMOW MPU3MBI,
IUIONIa/lb OCHOBaHUM, TeopeMa O OOKOBOM TMOBEPXHOCTH MPSMOM MPHU3MBL
[Tnomane OOKOBOM TOBEPXHOCTM W IOBEPXHOCTH MPABUIBHOM MHpPaMUbI,
TeopemMa O IUIOAAN YCEUYEHHON MMPaMHU/IBI.

CuMmmeTprss B IPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUU  INPABHIIBHBIX
MHOTOTPaHHUKOB. CHUMMETpHsT B TMPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajulelienunesa, CUMMETPHUS IPAaBWIBHBIX NPHU3M, CUMMETpUsS NPaBUIBHOU
UpaMUIblL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B INPOCTPAHCTBE, HYJEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMU: CIIOKEHUE
U BBIYMTAHWE BEKTOPOB, CyMMa HECKOJIbKUX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucyo. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBAa YMHOKEHHS BEKTOPA HA YHUCIIO.
[lonATHEe KOMIUTaHApHBIE BEKTOPHI. [IpU3HAaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O PpasloOKEHUHM BEKTOpa IO TpEM
HEKOMIUIaHAapHBIM  BeKTopaMm. [IpsmoyrompHas  cucrema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJ MexXay BeKkropamu. CKalsipHOE NpPOU3BEJIECHUE
BEKTOPOB.

11 KJIACC

Tesia Bpalenus

[TonsiTHs: TMIMHApPUYECKAsh TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTbD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHyC, cdepa, map. B3aumHoe pacnosoxxeHue
chepsl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxenue Ten
BpallleHUsI Ha TUIOCKOCTH. Pa3BépTka munmuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHBIE cBoOiicTBa 00bEMOB Ten. Teopema 00 00BEME
OpSIMOYTOJIBHOTO Tapaiienenuneaa M ciueactsus u3 He€. OO0bEM mpsMoill u
HAKJIOHHOM MpU3MBI, HWIMHAPA, MUpaMUabl U KoHyca. O0bEM 11apa U MIapoBOTO
CeTMEHTA.
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KoMOuHanuy Ten BpamieHuss U MHOrorpaHHukoB. [Ipu3ma, BnHcaHHas B
IWIMHIpP, ONHCaHHAs OKojo IuuHapa. llepecedenne cdepsl U mapa c
wiockocThio. Kacanue mapa u chepsl miockocTsio. [loHSATHE MHOTOTpaHHUKA,
OMKMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAHHUK WM TEJO
BpAILCHUS.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTel.
[Tonobue B mpoctpancTBe. OTHOUIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOHeIx ¢uryp. IlpeoOpazoBanue mnomodusi, romoreTusi. Pemienue 3amay Ha
IJIOCKOCTH € UCTIOJIBb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJl BPAIICHUS: CEUCHUS LIUIMHAPA
(mapayuienbHO MW TMEPIEHAUKYISIPHO OCH), CEUYCHHS KOHyca (mapajuieibHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEPE3 BEPIINHY), CEUEHUS 1Iapa, METOAbl OCTPOCHHUS
CEYECHMI: METOJ CJIEI0B, METOJ BHYTPEHHEIO MPOEKTHUPOBAHUSA, METOJ IepeHoca
CEKYILEH TIIOCKOCTH.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

Bektopel B mpoctpanctBe. Omnepanmy HaJx BEKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YMHOXEHHUA. [IpsimoyronbHas
CHUCTEMa KOOPAMHAT B ITpocTpaHcTBe. KoopaunaTel Bektopa. Pasznoxenue BekTopa
no 6asucy. KoopanHaTHO-BEKTOPHBIA METOJ MPH PEIIEHUH TeOMETPUUYECKUX
3a1ad.

J{BMKEHUSA B IPOCTPAHCTBE

JIBwxenus mpoctpaHcTBa. OTtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mme cBoiicTBa JBMKCHWH. Buabl JBWXKEHUMN: TapauICIbHBIM IEPEHOC,
LHEHTpaJbHasl CUMMETPUS, 3€pKaJbHasi CUMMETpHs, MOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.
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INVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUH,
npoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMPOCHl U JAPYroe), YMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYyHKUMSIMU 1 HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IPOLJIOMY M HAaCTOSAIIEMY POCCHHCKOW MaT€MAaTHKH, LIEHHOCTHOE OTHOUIECHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKON LIKOJIBI,
WCIIOJIb30BAaHUE ATUX JOCTIXKEHMM B JAPYTHX HAyKax, TEXHOJIOTHsX, cpepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEW POCCUHUCKOIr0 Hapoja, cpopMUpPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTHKEHUN HAYKHM U JAESITENbHOCTBIO YYEHOrO, OCO3HAHHE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OyAYILEro;

4) hcTeTHYeCKOe BOCIIUTAHHE!

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TMPUMEHATH MaTeMaTHUeCKUe 3HaHUSA B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON IEATEIBHOCTBIO;

6) Tpy10oBOE BOCIMTAHHE:

TOTOBHOCTb K TpPYAYy, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeri mnpodeccnrt W peannu30BBIBATH COOCTBEHHBIC IKU3HCHHBIE TIUIAHBI,
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FOTOBHOCTh M CHOCOOHOCTH K  MaTE€MaTH4YeCKOMY  OOpa3oBaHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphbl, IOHHMAaHHUE BJIUSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW JUIS pelieHus 3agad B o0JacTu
OKpYJ)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYIIKOB M OIICHKM HX BO3MOXXHBIX
MOCJICICTBUIN JIJI OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIIECTBEHHOM  MPAKTUKH, IOHHMMaHUE
MaTeMaTHYECKOW HayKd Kak cdepbl 4YeIoBEeYECKOM MIesATEebHOCTH, 3TaloB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoll Kak CpEJICTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HUCCIEIOBATEIbCKYIO JESATEIbHOCTh
WHJMBUIYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBIC YHUBEPCAJIbHBIC YYeOHbIE 1eiiCTBUS

ba3oBble Jornueckue aeficTBUs:

BBISABIAThL U XapaKTEPU30BaTh CYLIECCTBEHHBIE IPU3HAKA MAaTEMaTUYECKUX
OOBEKTOB, TIOHATUM, OTHOIIEHUH MEXIOy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpe/IeNICHUs TIOHATHH, yCTaHABIMBATh CYLIECTBEHHBIN NMPU3HAK KiIacCU(pUKaALUH,
OCHOBAaHMsI 1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMylIupoBaTh U  MOPeoOpa3oBBIBaTh  CYKIACHHUS:
YTBEPAUTEIbHBIE U OTPULATENIbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBIABIIATh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IIPOTUBOPEYUs
B (hakTax, JAHHBIX, HAONIONEHUSAX M YTBEPXKICHUSX, MPEAsaratb KpUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JleJlaTh BBIBOABI C UCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W
WHIYKTUBHBIX YMO3aKJIIOUYECHUHN, YMO3AKIIOUEHUH 10 aHAJIOTHH;

IIPOBOJUTH CAMOCTOATENIBHO J0KA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBaTh apryMEHTALMIO, IPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJCHUS U BHIBOJIBI;
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BEIOMPATh CMOCO0 pemieHnus y4eOHOW 3amaud  (CpaBHHBATh HECKOJIBKO
BApUAHTOB  PCIICHWS, BBHIOMpATh HaWOoJiee TMOAXOASAIIMA ¢ y4ETOM
CaMOCTOSITETILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

WCIIOJIB30BaTh BOMNPOCHI KAaK HCCIEI0BATEIbCKUNA HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIHE  MPOTHBOpPEYHE,  MPoOJIeMy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOE, (OPMUPOBATH THUIIOTE3Y, APryMEHTHUPOBATH
CBOIO MO3ULINI0, MHEHHUE;

MIPOBOJAUTH CaMOCTOSTENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro 00beKTa, SIBJICHHUS, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMHU, SBJICHUSIMHU, POIECCAMU;

CaMOCTOSITENIbHO (hOpMYyIHpOBaTh OOOOIIEHUS U BBIBOJBI MO pe3ysibTaTaM
MPOBENEHHOTO  HAOMIOJIEHUS, HMCCIIEOBAaHUSA, OILEHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOIECCa, a TAKXKE BBIIBUIaTh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaunmeii:

BBISIBIIATH Je(UIIMTHI UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U JIJISl PELLICHHUS 3a]1a4u;

BBIOMpaTh MH(POPMALINIO U3 UCTOYHUKOB Pa3JIMYHBIX TUIOB, aHAJIU3UPOBATh,
CUCTEMATU3UPOBATh W HMHTEPHPETHUPOBATH HH(POPMAIIUMIO PA3IUYHBIX BUJIOB U
dbopmM TpeacTaBICHNUS,

CTPYKTYpUPOBaTh MH(POPMAIIUIO, TPEJCTABIATh €€ B pa3IUyHbIX (Popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OIICHUBATH HaJIEKHOCTh uHpopMau o CaMOCTOSITE€JILHO
c(hOpMyTMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIE 1eHCTBUS

OO0wmenne:

BOCIIPUHUMATh U OPMYJIMPOBATH CYkACHHS B COOTBETCTBUU C YCIOBUSIMU U
HensiMu  OOIIEHMSI, SICHO, TOYHO, TPAaMOTHO BBIpaXXaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IIMCBMEHHBIX TEKCTaX, IaBaTh IOACHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHPOBATH MOJTYYEHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
peleHns, COINOCTABIIATh CBOM CYXICHUSA C CYXKICHUSAMHU APYTMX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3IMYUEe U CXOACTBO IMO3UIUH, B KOPPEKTHOH (opme
(opMyJIMpPOBATh Pa3HOIIACHS, CBOM BO3PAKEHMS,
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IIPEACTABIATh PE3YJIbTAThl PELICHU 33J1a4d, SKCIIEPUMEHTA, UCCIEAOBAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpaATh (opMar BBICTYIUIEHHS C YYETOM 3ajad
IPE3CHTALUN U OCOOCHHOCTEN ayIUTOPUHU.

PeryasiTuBHbIe YHHMBeEpPCAJbHbIE YueOHbIE NeiCTBUSA

Camoopranuzaums:

COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHUs C
y4ETOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BApUAHTHI PELICHUH ¢ Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

BIAJCTh HABBIKAMH  TI03HABATENHHON  pedIieKCMH  KaK  OCO3HAHMSI
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJCTh
croco0aMu CaMOINPOBEPKHU, CAMOKOHTPOJS Mpolecca M pe3yjbTaTa pelieHus
MaTeMaTUYECKOM 3aauu;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYThH TIPH PEHICHUU 3a/1ayH,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEJN U YCIOBUSIM, OOBICHATH MPUYUHBI
JTOCTIDKCHHSI WU HEIOCTHIKCHUS PE3YNIhTATOB JIEATEIbHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMmecTHas 1eATEJILHOCTD:

MOHUMATh M MCIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaJIbHOM
paboThl mMpW pelmeHuH YYeOHBIX 3a7ad, NPUHUMATh II€JIb COBMECTHOMU
NEATEeTLHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUIbl pabOT, JOTOBapUBaThCs, OOCYXKIaTh TMPOIECC M Pe3yJbTaT pPadOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPyNMHoBBIX GopMax paboThl (0OCykaeHUSI, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMBD» W HWHBIC), BBHINOJHATH CBOIO 4YacTh pabOTBl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJI€HAMH KOMAaHIbI, OIICHHBATh
KauyeCcTBO CBOETO BKJajJa B OOIIMHA MPOAYKT MO KPUTEPUSIM, CPOPMYITHPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICUCTBUSI.

HNPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaaccaoOyyaromuiicss HayquTCs:

e CBOOOJHO OMNEPUPOBATH OCHOBHBIMU TMOHSATUSMU CTEPEOMETPUU TPHU
pelIeHn! 3a7a4 U MPOBEACHUN MaTEMaTHYECKUX PACCYKICHHUI;

e TMPUMEHATh AKCUOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX MPU PELICHHUU
F€OMETPUYECKHX 33]1aY;
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KJIACCU(PUIIMPOBATh B3aUMHOE PACIOJIOKEHUE TMPSMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;
CBOOOJHO  ONEPUPOBATH IOHATHUSMH, CBSI3AHHBIMA C yIjJaMd B
IPOCTPAHCTBE: MEXKAY MNPSAMBIMM B IPOCTPAHCTBE, MEXAYy HpSIMOU U
IUIOCKOCTBIO;

CBOOOJIHO OIEPUPOBATH MOHATHUAMM, CBI3aHHBIMU C MHOTOI'PaHHUKAaMU;
CBOOOJHO pACIO3HABaTh OCHOBHBIE BHUABI MHOTOTPAaHHUKOB (IIPU3Ma,
NUpaMUJa, MPSAMOYTOJIbHBIA apajuieenunesn, Kyo);

KJIACCU(PUIMPOBATh  MHOTOIPAHHUKH, BbIOMpas  OCHOBaHMs  JUIA
KJIaCCU(PUKALUY;

CBOOOJHO  OMNEpUpPOBATh IMOHATHSIMH, CBS3aHHBIMU C CEUYECHHEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

BBIIIOJIHATH napajyIeIbHOE, LEHTPAJIBHOE " OpPTOTrOHAJIBHOE
IPOEKTUPOBAHKUE (UTYP Ha IMJIOCKOCTh, BBINOJHATH U300pakeHUs: puryp
Ha IJIOCKOCTH;

CTPOUTH CEYEHUSI MHOTOIPAHHUKOB PAa3IU4YHBIMU METOJAMU, BBIMOJIHATH
(BBIHOCHBIE) MIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BHJI CBEPXY, COOKY, CHU3Y;

BBIUMCIIATh  IUIOIIAAM  TOBEPXHOCTEM  MHOTOIpaHHUKOB  (MpuU3Ma,
MUpaMK/ia), TEOMETPUUYECKUX TeJ C TPUMEHEeHHEM (HOopMYIT,;

CBOOOJIHO ONEpUPOBAaTh MOHIATUSIMU: CUMMETPHUSA B IPOCTPAHCTBE, LEHTD,
OCb W IUIOCKOCTh CHMMETPHH, LEHTP, OChb U IUIOCKOCTb CHMMETPUHU
burypor;

CBOOO/IHO OIEpPUPOBATh MOHSTHUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B MPOCTPAHCTBE;

BBITNIOJIHATH JIEUCTBUS HAJl BEKTOPAMH;

pemarb 3aJadyd Ha JOKAa3aTelIbCTBO MAaTEMaTUYECKUX OTHOLIEHWA |
HaXOXKJEHUE TE€OMETPUYECKUX BEJIMYUH, NPHUMEHSS W3BECTHBIE METOJIbI
IPU PEIICHUH MAaTeMAaTHYECKUX 3a]1ay MOBBIIIEHHOTO U BBICOKOTO YPOBHSI
CIIOHOCTH;

OPUMEHATh NPOCTEHIINE TMPOrpaMMHBIE CpPEICTBA U AJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PEIIEHUH CTEPEOMETPUUECKUX 3a/1aY;
U3BJIEKaTh, MPEOOpa3OBbIBaTh M HMHTEPIPETUPOBATH HH(MOPMALUIO O
IMPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTABICHHYIO Ha
YepTeKax U pUCYHKaX;

OPUMEHATh MOJYYEHHbIE 3HAHUS Ha [PAKTUKE: CpPaBHUBAaTh W
aHAIM3UPOBAaTh PEALHBIE CUTYALMH, MPUMEHATh HU3yYECHHbIEC MOHSATUS B
npolecce IOWCKAa peUIeHHs] MaTeMaTH4ecKH  c(hopMynrpoBaHHON
npo0JIeMbl, MOJEIMPOBATh PEAIbHBIE CUTyallUd Ha SA3BIKE I'€OMETPHH,
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UCCIIEN0BATh MTOCTPOEHHBIE MOJEIU C UCIOJIB30BAHUEM T'€OMETPUYECKUX
NOHATUH M TEOpeM, ammnapara ajreOpbl, pelaTb NPaKTUYECKUE 3aJauH,
CBS3aHHBIC C HAXO0XKJICHUEM I€OMETPUUYECKUX BEJIMYNH;

UMETh NPEJCTABICHUS 00 OCHOBHBIX J3Tamax pa3BUTUS I'€OMETPUM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.

K koniy 11 kinaccaoOyvaromuics HAyYUuTCs:

CBOOOJHO ONEPUPOBATh MOHATUSMH, CBSA3aHHBIMU C LMJIMHIPHYECKOM,
KOHMYECKOW U Cc(EepUYecKoll IOBEPXHOCTSMHU, OOBSCHITH CIOCOOBI
HOJTyYEHUS;

OIlIEpUPOBATh MOHATHAMM, CBSI3aHHBIMH C TEJIAMH BPALCHUS: LUIMHIPOM,
KOHYCOM, c(hepoit U mapom;

pacno3HaBaTh Teda BpauleHus (UWIUHAP, KOHYC, cdepa W map) u
OOBSICHATH CIIOCOOBI MOIYYEHUS TE BpaIllCHMS,;

KJIACCU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHUE CPEPBI U MIIOCKOCTH;
BBIYKCIIATh BEJHMYMHBI 3JIEMEHTOB MHOIOTPAaHHUKOB W TEJ BpalllCHHS,
OOBEMBI U IUIOMIAIM MOBEPXHOCTEH MHOTOIPAHHUKOB M TEJl BpAlllCHHS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (POpMYIT;

CcBOOO/IHO OIEpPUPOBaTh MOHATUSMH, CBA3AHHBIMU C KOMOWHAIUMSAMU TeEI
BpallleHWss U MHOTOIPaHHUKOB: MHOTOTPaHHMK, BIHMCAHHBIN B cdepy u
ONMMCAHHBIA OKOJO c(ephl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIM TEJIO
BpalCHUS;

BBIUUCIISATH COOTHOLIECHUS MEXKTy IUIOIIAIIMU MIOBEPXHOCTEW U 00bEMaMU
ITOJIOOHBIX TEI;

u300paxaTb H3ydaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEpTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BHUJIl CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMS TeJl BpalllCHUS;

U3BJIEKAaTh, WHTEPIPETHPOBaTh M MpeoOpa3oBbIBaTh HH(POpPMAIHIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeACcTaBICHHYI0 Ha
yepTexax U puCyHKax;

CBOOOJIHO ONEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIuy HaJl BEKTOPAMH;

3a/1aBaTh INIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIMHAT;
pemarb reOMETPUYECKHE 3a/1a4M HA BBIYMCIECHUE YTJIOB MEXKIY MPSMBIMU
U IJIOCKOCTSIMHU, BBIYMCIIEHHE PACCTOSHUM OT TOYKH 1O IUIOCKOCTH, B
1IEJIOM, Ha IPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METOA IPH PELICHUN;
CcBOOOIHO ONEpUPOBATH TOHATHUSAMHU, CBSI3aHHBIMU C JBHKCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA IBUKEHNUN;
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BBITIOHATh M300paXK€HUSI MHOTOIPAHHUKOB U TeJl BpAIICHUS MpH
MapaJJICIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUHM, 3€PKAIBHON
CUMMETPHUH, TIPU MIOBOPOTE BOKPYT MPSAMOI, MpeoOdpa3zoBaHus 0A00us;
CTPOUTH CEYEHHS] MHOTOTPAHHUKOB U TEJl BPALICHHUs: CEUEHUs LWIMHAPA
(mapasuieNnbHO U MEPIEHIUKYISIPHO OCH), CEYeHHS KOHyca (TapaijieibHbIe
OCHOBAHHUIO M TIPOXOASIINE YEPE3 BEPIINHY ), CEUCHUS 11apa;
WCIIOJB30BaTh METOABI IOCTPOCHMS CEUYECHUM: METOJA CIENO0B, METOJ
BHYTPEHHET0 IIPOEKTUPOBAHUS, METO/I IIEPEHOCA CEKYLIEH INIOCKOCTH;
JIOKa3bIBaTh FT€OMETPUYECKUE YTBEPKICHUS,

MPUMEHSTh TeoMeTpuueckre (akTbl ISl PEIICHUs] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIATAOIIUX HECKOJIBKO IIAroB pELICHUsA, €CIU YCIOBUS
MIPUMEHEHHUS 3a/1aHbI B SIBHOW U HESIBHOU (hopme;

peuare 3aJa4d Ha JOKAa3aTeJIbCTBO MAaTEMaTHUYECKUX OTHOLICHUM U
HaXO0XJCHUE T€OMETPUUECKUX BEITUYMH;

MPUMEHATH MPOTrPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3314,

MPUMEHATh  TOJYYCHHbIC  3HAHUSA HA  MPAKTUKE:  CPaBHUBAT,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIC CUTYALlUH, IPUMEHSATh U3YUYECHHBIC
IIOHATHUSI, TEOPEMBbI, CBOWCTBA B IMPOLECCE MOUCKA  PELICHUS
MaTeMaTU4eCcKu  CPOPMYJUPOBAHHOW  MPOOJIEMBbI,  MOJEIUPOBATH
peAIbHBIE CUTyalldd Ha SI3bIKE T€OMETPUM, UCCIENOBATh MOCTPOECHHBIC
MOJIEJIA C HCIOJIb30BAHUEM TIE€OMETPUUYECKUX TMOHATHUM U TEOPEM,
anmapara anreOpbl, pemarh NPAKTHYECKHWE 3aJlayd, CBS3aHHBIE C
HaXO0XXJICHUEM I'€OMETPUUECKUX BEIINYNH;

UMETh TpeACTaBlieHUs] 00 OCHOBHBIX dTamax Pa3BUTHUS T'€OMETPUHM Kak
COCTaBHOM 4acTu (PyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrposbuble IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pazoBaTe/bHbIC
padoThI padoThI
pecypcsbl
http://school-
1 BBenenue B ctepeoMeTpuio 23 1 ft //S.C 00
collection.edu.ru/
5 B3anmHoe pacnionoxeHue npsMbIx B 5 1 htto:/fwww.edu.ru/
MIPOCTPAHCTBE
3 [TapamienpHOCT IPSIMBIX U IVIOCKOCTEH B 8 http://school-
IIPOCTPAHCTBE collection.edu.ru/
I1
4 epHeHHHIfyMpHOCTB HPAMBIX 1 25 http://digital. 1september.ru/
IJIOCKOCTEN B MPOCTPAHCTBE
5 VYTIIBI U paccTOSHUS 16 1 i ://S.C hool-
collection.edu.ru/
MHororpanHuk# 7 1
7 BexTopsl B IpocTpaHcTBE 12
8 [ToBTOpeHue, 0600IIEHNE U CUCTEMATU3AITUS 5 9
3HaHUHN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM un¢pposbIe
Ne /i P Konrpoubusie IlpakTHueckue (pp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
1 AHanuTH4eckasi reOMeTpus 15 1 h ://S.C hgol:
collection.edu.ru/
I1 600
2 OBTOPEHHE, 080 meHPuIe 1 15 1 http://www.edu.ru/
CUCTEeMaTH3alusl 3HAaHUH
3 O6bEM MHOTOTpaHHHKA 17 1 hit ://S.C hool-
collection.edu.ru/
4 Tena BpameHus 24 1 http://digital.1september.ru/
5 [Inomaay noBepxXHOCTH U OOBEMBI 9 1 http://school-
KpPYIJIBIX TEIl collection.edu.ru/
6 JIBroKeHUs 5 1
7 [ToBTOpenue, 06o0IIEeHNE U 17 5
CUCTeMaTH3aIlvsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0
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YueOuslii Kypc «BeposTHOCT, © craTucTuka» yriayOJIEHHOTO YpPOBHSA
ABIIICTCS MPOJOJDKEHHMEM M PA3BUTUEM OJHOMMEHHOIO Yy4eOHOro Kypca
yriay0nEHHOTO YPOBHS Ha YPOBHE CpEHEro 0o01Iero oopazoBaHusi. Y4eOHBIN Kypc
npeaHa3HavyeH it (GOPMUPOBAHUS y OOYUAIOIIUXCS CTATUCTHUECKON KYJIbTYpPhI U
ITIOHMMAHMS POJIM TEOPUHU BEPOSATHOCTEHW KaK MAaTEMAaTHUYECKOTO MHCTPYMEHTA IS
U3YyYEHHUs CIy4yailHbIX COOBITHI, BeMWYMH U mpoueccoB. Ilpu u3yueHun kypca
oOoramaroTcsi MPEACTaBIECHUS OOydaroluxcs O METOoAax HUCCIEeIOBaHUs
U3MEHYMBOIO MHpPA, pa3BUBACTCS MOHMMAHHWE 3HAYUMOCTH U  OOIIHOCTH
MAaTeMaTHYECKUX METOJOB ITO3HAHUSA KAaK HEOTHEMJIEMOM YacTU COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

Copmepxanue ydeOHOro Kypca HalpaBiI€HO Ha 3aKpeIUIeHWE 3HaHUH,
NOJIyYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO OOIIETro oOpa3oBaHMsl, U
Ha pPa3BUTHUE IPEACTABICHUN O CIyYalHBIX BEIMYMHAX W B3aMMOCBA3SAX MEXKIY
HAMM Ha BaXXHBIX NPHUMEpPAX, CIOKETHI KOTOPBIX MOYEPIIHYTHI U3 OKPYKAIOIIETO
Mmupa. B pesynbrare y 00yyaromuxcs J0JKHO cpOPMUPOBATHCS MPEACTABICHUE O
Haubosee yrnoTpeOUTENbHBIX U OOIMIMX MaTeMaTUYECKUX MOJEISAX, UCIIOJIb3YEMbIX
JUIL  ONHUCAHUS  aHTPONOMETPUUYECKUX M JeMOrpaduyecKuX  BEJIUYMH,
NOTPENIHOCTE B pa3MYHbIE POJiIa W3MEPEHHUSX, MJIUTEIbHOCTH O€30TKa3HOMN
pabOThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBIEHUN U MTPOLIECCOB
B oOmiecTBe. Y4eOHBIM Kypc sBIseTcsS 0a30il 1JI1 OCBOSCHHUS BEPOSTHOCTHO-
CTAaTUCTUYECKUX METOJIOB, HEOOXOIMMBIX CHELMATUCTaM HE TOJbKO MH)KEHEPHBIX
CIIELIMAIBHOCTEM, HO TaKXe COLMAIbHBIX M IICUXOJIOTHYECKUX, IOCKOJIbKY
COBPEMEHHbIE OOIIECTBEHHbIE HAYKW B 3HAUYUTEIBLHON MEpE HUCIOIb3YIOT armnapar
aHanu3a OOJBIIMX JAaHHBIX. L[eHTpanbHYI0 YacTh Y4Ye€OHOro Kypca 3aHUMAaeT
oOCyXXJIeHHE 3aKOHa OOJBIIMX YHUCeNl — (PYHIAMEHTAJIBHOTO 3aKOHA IMPUPOIbI,
UMEIOIET0 MaTEMaTHYECKYI0 (OpMaIN3alUIO.

B cooTBeTcTBUM ¢ yKa3aHHbIMU LENSIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YriayOJEHHOM YPOBHE BBIJIEJICHBI OCHOBHBIE
coziepkaresibubie TUHUM: «CiayyaliHble COOBITHS U BEpOSITHOCTU» U «CiyyaliHble
BEJIMUMHBI U 3aKOH OOJIBIINUX YHCEID.

[ToMMMO OCHOBHBIX JIMHUW B y4€OHBIH KypC BKIJIFOUEHBI 3JE€MEHTHI TEOPUU
rpagoB U TEOpUHM MHOXKECTB, HEOOXOAMMBIE JUIsl TOJHOLIEHHOIO OCBOEHUS
MaTepuana JJaHHOTO Yy4eOHOTO Kypca M CMEXHBIX MaTEMaTHYECKUX YueOHBIX
KYpCOB.

Conmepxxanne nuHuM «CiydailHble COOBITUS M BEPOSTHOCTHY  CIIY>KUT
OCHOBOW 11 (DOPMHUPOBAHMSI TPENCTABICHUN O PaCHpeNesICHUU BEPOSTHOCTEH
MEXy 3HAYCHHUSIMU CIIy4aiiHbIX BEJIUYMH. BakHYIO 4acTh B 3TOM COIEPKATEIBHON
JVHUM 3aHUMAET U3YYEHHE F€OMETPUUECKOr0 1 OMHOMHUAJIBHOTO paclpeneaeHui u
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3HAKOMCTBO C UX HEIPEPHIBHBIMU aHAJIOraMH — IOKAa3aTeJIbHBIM U HOPMaJIbHBIM
pacnpeeIeHUsIMU.

TeMbl, CBSI3aHHBIE C HENPEPBIBHBIMU  CIYYalHBIMU BEIMYMHAMH U
pacrnpe/iefieHUssMH, aKIEHTUPYIOT BHUMaHUE OOy4YalONIMXCAd Ha ONUCAHUU H
U3Y4YEHUU CITyYalHBIX SBJICHUN C IOMOILBIO HEMPEPBIBHBIX (YHKIMH. OCHOBHOE
BHUMAaHHE YEISIETCS MOKa3aTeIbHOMY U HOPMAJIBHOMY PACIIPEACIICHHSIM.

B yuebHOM Kypce mpeaycMaTpuBaeTCsi 03HAKOMUTEIBHOE M3YYEHHE CBSI3U
MEXIY CIy4yalHbIMM BEJIMYMHAMHU W ONHCAaHUE HTOM CBA3UM C IOMOIIBIO
kKod(duieHTa KOppeisiuu M ero BbIOOPOYHOTO aHajora. OTH DIJIEMEHTHI
COJIEp>KaHMs Pa3BUBAIOT TEMY «JluarpaMMbl pacCEMBaHUs», U3yUYCHHYIO Ha YPOBHE
OCHOBHOI0 001Iero oOpa3oBaHHs, © BO MHOIOM OIMPAIOTCS HAa CBEICHUS U3
KYpCOB aJIr€Opbl U T€OMETPHH.

Emé€ oaumH 2JIEeMEHT  CcOAEp)KaHusA, KOTOPBIM  IIpeajaraercs  Ha
O3HAKOMHUTEJIBHOM YPOBHE — IIOCJIEA0BATEIBHOCTh CIy4YalHbIX HE3aBHCHUMBIX
COOBITHI, HACTYMAIOMINX B €IUHUIYY BpeMeHU. O3HAKOMJIEHUE C paclpe/ieICHHEM
BEPOSITHOCTEM KOJIMYECTBA TAKUX COOBITUH HOCUT PAa3BUBAIOIIMI XapakTep u
ABJIIETCS] AKTYaJbHBIM Uil OyIymHMX aOUTYpPHEHTOB, MOCTYNAOIIUX Ha y4eOHbIE
CHELMAIbHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMH HayKaMH, IICUXOJIOTUEH W
YIPaBJICHUEM.

Ha wu3yuenue yueOHOro Kkypca «BeposTHOCTP W CTaTHUCTHKa» Ha
yIiIyOJ€HHOM ypoBHE oTBoauTcsi 68 wacoB: B 10 kmacce — 34 wyaca (1 yac B
Heneno), B 11 kiacce — 34 yaca (1 yac B Heneno).

36



COAEPKAHUE OBYUYEHUA
10 KITACC

['pad, cBsa3HBIN rpad, myTH B rpade: ukisl u nenu. CTeneHb (BaJICHTHOCTS)
BepunHbL. ['padsl Ha TiockocTu. JlepeBbsi.

CrnydaiiHble SKCIIEpUMEHTHI (OTBITHI) U CIy4alHble COOBITHS. DJIEMEHTApHBIE
coObITHsl (McX0/bl). BepodaTHoCTh ciydailHOro coObITHs. bim3ocTh 4acTtoThl U
BEPOSATHOCTU  cOObITHI.  ChydailHple  ONBITBI € PaBHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Omnepatnuu Haj COOBITUSIMU: MepecedeHue, O0bEIUHEHUE, TPOTUBOIIOIOKHBIC
coObITHs. Jlnarpammel Ditepa. Dopmyiia ClI0KEeHUS BEPOSTHOCTEM.

YcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEH. [lepeBO CiydailHOTrO
skcniepumenTa. Gopmyiia noHou BeposTHocTH. Popmyna balieca. HezaBucumbie
COOBITHS.

bunapHbIil ciiy4aiiHbIl ONBIT (MCHIBITAHKE), YCIIEX U Heyaada. HezaBucumeie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 mepBoro ycrnexa. IlepectanoBku
u ¢akropuan. Yucno coueranuit. TpeyronpHuk Ilackans. ®opmyna OuHOMAa
Hprorona.

Cepusi He3aBUCHMBIX wucnblTaHuWd bepHymnu. CrydaifHelii  BeIOOp U3
KOHEYHON COBOKYITHOCTH.

Cnyvaitnas  BenuuumHa. Pacnpenenenne  BeposdTrHocteil.  [{uarpamma
pacnpenenenud. Onepanuu HaJ CIy4yalHbIMU BEJIMYMHAMU. buHapHas ciaydaiiHas
BennunHA. [Ipumepsl pacnpeneneHuii, B TOM YHCIE TE€OMETPHUYECKOE U

OMHOMMAJIBHOE.
11 KJIACC

CoBMecTHOE paclpeielieHHe ABYyX Cly4dailHbIX BeauM4HMH. He3zaBucumeble
CJIy4aliHbIE BEJIMYHHBI.

MaremaTudyeckoe OXHUJAaHUE CIy4YallHOW BEJIMYMHBI (paclpe/iesieHHs]).
[Ipumepsl MpUMEHEHUsT MAaTEMaTUYECKOro OXXKHAAHMs (CTpaxOBaHHE, JIOTepes).
Matematuyeckoe oxugaHue OMHAPHOW Ciy4yaliHON BelWyuHbBI. MaTeMaTtnyeckoe
OKMJAHUE CYMMBI CIIy4YalHBIX BEJIMYMH. Maremarndeckoe  OXUJaHue
reOMETPUYECKOT0 U OMHOMUATILHOTO Pacpe/IeICHUH.

Hucniepcust W CTaHAAPTHOE  OTKIIOHEHHWE  CIy4allHOM  BEJIWYMUHBI
(pacnpenenenus). Jlucniepcus OMHAPHOM Cly4ailHON BeMMYMHBL. MaTeMaTruieckoe
OKMJIAHUE TPOU3BEACHUS M JHCHEPCUS CYMMbl HE3aBUCHUMBIX CIyYalHBIX
BenuunH.  Jlucmepcuss W CTaHZapTHOE  OTKJIOHEHHE  OMHOMHAIBHOTO
pactipenenenus. Jlucnepcuss M CTaHAAPTHOE OTKJIOHEHHE TI'€OMETPUYECKOIO

pacrpeeneHusl.
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HepasenctBo UeOwnméBa. Teopema UeoOniméBa. Teopema beprymmu. 3akoH
Oonpmiux  uyucen. BwiOopounslii  MeTrox  ucciaeAoBaHud.  Bribopounbie
XapakTepUCTUKU. OLIEHMBAHUE BEPOSTHOCTH COOBITHS 1O BHIOOPOYHBIM JAHHBIM.
[IpoBepka NpOCTEUIINX TUIIOTE3 C MOMOLIBIO U3YYEHHBIX PACIPEICICHUMN.

HenpeppiBHbIE ciy4yaliHble BeJlW4YUHBL. [Ipumepbl. DyHKIMS TUIOTHOCTH
BEPOSAITHOCTH pacmpenesicHus. PaBHOMepHOE pacnpenesieHne W €ro CBOMCTBA.
3ajauu, NIpUBOASIINE K MTOKA3aTEIbHOMY paclpeeiIeHUI0. 3a1aun, MPUBOASIINE K
HOPMAaJIbHOMY pacrpeaeneHuto. OyHKIMA IJIOTHOCTH BEPOSITHOCTHU
MOKAa3aTeJIbHOTO pacipeiesieHus, PyHKIUS IIOTHOCTU BEPOSTHOCTH HOPMAJILHOTO
pacnpenenenns. PyHKIUS ITIOTHOCTU U CBOMCTBA HOPMAJIBHOTO PacpeIEeICHUS.

ITocaenoBaTelbHOCTh  OAWHOYHBIX  HE3aBHCHMBIX  COOBITHMH.  3ajauw,
IIPUBOJAIINE K pacnpenenennto [lyaccona.

KoBapuanusa nByx ciydailHeix BenuduH. KoadduuueHt auHEHHOM
koppemsiiui.  CoBMecTHble  HaOMIOAEHMST  JBYX  BelIMYMH. BpIOOpoYHBII
Kod(pdunmreHT Koppenauuu. Paznuune Mexay JTUHEWHOW CBSI3bIO U MPUYMHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHAs perpeccus, METOI HANMEHBIINX KBaJAPATOB.
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INVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOSITHOCTb U CTATUCTHUKA» (YIJAYBJIEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpamxaIaHCKOro BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTh IPAKIAHCKON MO3UIIUU 00YUaIOIIEerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTeMaTHYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpakJaHCKOTo oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMO/JICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
(GYHKIUSMY 1 HA3HAYCHHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTUKEHHUSIM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKON HIKOJIBI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrUX HayKax, TEXHOJIOrusAX, cdepax
HSKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUW HayKM U JEATEJIbHOCThIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OyAYILEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAsT SCTETHUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMuYHbIX BUJIOB UCKYCCTBA;

5) pu3uUecKoro BOCIUTAHUSA:

cOPMHPOBAHHOCTh yMEHHUS TPUMEHSATH MAaTeMAaTUYECKHe 3HAHUSA B
MHTEpecax 3/10pOBOTo U 0e30MacHOro 0opasa *KU3HHU, OTBETCTBEHHOE OTHOILIEHHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHMS:

TOTOBHOCTb K TpPYAYy, OCO3HaHHE IICHHOCTH TpPYAOIIOOUs, HHTEpec K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeri mnpodeccnrt W peannu30BBIBATH COOCTBEHHBIC IKU3HCHHBIE TIUIAHBI,
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TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa30BaHUIO U
caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HHM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MTPAKTUYECKHUX 33/1a4 MAaTEMaTHICCKON HAPaBICHHOCTH;

7) IKOJIOTHYeCKOT0 BOCIIUTAHMS S

cOPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJIbTYPhl, TIOHUMAaHUE BIIMSHUS
COIMAJIBHO-?PKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON W COIUATBLHOM
CpeIlbl, OCO3HAHKE TJIOOATBEHOTO XapaKTepa dKOJOTHIECKUX MPOOIeM, OPUCHTAIIHS
Ha TPUMEHEHHE MATeMAaTHMYEeCKUMX 3HAHUM JUIsl penieHus 3ajgad B 00JacTu
OKpYy Xarolel cpefpl, IUIAHUPOBAaHUE TMOCTYNKOB M OLEHKH HUX BO3MOMXHBIX
MOCJIEJICTBUM VISl OKPYKAIOIIEH CPEeJIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH ©W  OOIIECTBEHHOW  MpPaKTUKH, IMOHUMaHUE
MaTEeMaTUYeCKOM HayKu Kak cdepbl 4YeIOBEUECKOW AEsITeIbHOCTHU, STAroB €€
pa3BUTHS W 3HAYUMOCTH JUIS Pa3BUTHS IIMBUJIW3AINMH, OBJAJCHHE S3BIKOM
MaTeMaTUKH W MaTeMaTH4YeCKOW KyJIbTypOH KakK CPEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJIATh IPOCKTHYI0 W WCCIICIOBATEIBCKYIO JCSITCIBHOCTD
WHUBUyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBIC YHUBEPCAJIbHBIC YYeOHbIE 1eiiCTBUS

ba3oBble Jornueckue aeficTBUs:

BBISABIAThL U XapaKTEPU30BaTh CYLIECCTBEHHBIE IPU3HAKA MAaTEMaTUYECKUX
OOBEKTOB, TIOHATUM, OTHOIIEHUH MEXIOy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpe/IeNICHUs TIOHATHH, yCTaHABIMBATh CYIIECTBEHHbIN NMPU3HAK KiIacCU(pUKaALUH,
OCHOBAaHMsI 1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMylIupoBaTh U  MOPeoOpa3oBBIBaTh  CYKIACHHUS:
YTBEPAUTEIbHBIE U OTPULATENIbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISABIIATH MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IIPOTUBOPEYUS
B (hakTax, JAHHBIX, HAONIONEHUSAX M YTBEPXKICHUSX, MPEAsaratb KpUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JleJlaTh BBIBOABI C UCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W
WHIYKTUBHBIX YMO3AaKIIOUEHUH, YMO3aKJIFOUEHUN 110 aHAJIOTHH;

IIPOBOJUTH CAMOCTOATENIBHO J0KA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBaTh apryMEHTALMIO, IPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJCHUS U BHIBOJIBI;
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BEIOMPATh CMOCO0 pemieHnus y4eOHOW 3amaud (CpaBHHUBATh HECKOJIBKO
BApUAHTOB  PCIICHWS, BBHIOMpATh HaWOoJiee TMOAXOASAIIMA ¢ y4ETOM
CaMOCTOSITETILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

WCIIOJIB30BaTh BOMNPOCHI KAaK HCCIEI0BATEIbCKUNA HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpOoOJIeMy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOE, (OPMUPOBATH THUIIOTE3Y, APryMEHTHUPOBATH
CBOIO MO3ULINI0, MHEHHUE;

MIPOBOJAUTH CaMOCTOSTENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOoro 00beKTa, sSIBJICHHUs, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMHU, SBJICHUSMHU, MPOIECCAMU;

CaMOCTOSITENIbHO (hOpMYyIHpOBaTh OOOOIIEHUS U BBIBOJBI MO pe3ysibTaTaM
MPOBENEHHOTO  HAOMIOJIEHUS, HMCCIIEOBAaHUSA, OILEHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE TMPOIECCa, a TAKKE BBIJBUIaTh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaunmeii:

BBISIBIIATH Je(UIIMTHI UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U JIJISl PELLICHHUS 3a]1a4u;

BBIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3JIMUHBIX TUIIOB, aHAJU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPHPETHUPOBATH HH(POPMAIIUMIO PA3IUYHBIX BUJIOB U
dbopmM TpeacTaBICHNUS,

CTPYKTYpUPOBaTh MH(POPMAIIUIO, TPEJCTABIATh €€ B pa3IUyHbIX (Popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OIICHUBATH HaJIEKHOCTh uHpopMau o CaMOCTOSITE€JILHO
c(hOopMyTMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIE 1eHCTBUS

OO0wmenne:

BOCIIPUHUMATh U OPMYJIMPOBATH CYkACHHS B COOTBETCTBUU C YCIOBUSIMU U
HensiMu  OOIIEHMSI, SICHO, TOYHO, TPAaMOTHO BBIpaXXaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IIMCBbMEHHBIX TEKCTaX, IaBaTh IOSCHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHPOBATH MOJTYYEHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
peleHns, COINOCTABIATh CBOM CYXIEHUSA C CYXKICHUSAMHU APYTMX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3IMYUEe U CXOACTBO IMO3UIUH, B KOPPEKTHOH (opme
(opMyJIMpPOBATh Pa3HOIIACHS, CBOM BO3PAKEHMS,
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IIPEACTABIATh PE3YJIbTAThl PELICHU 33J1a4d, SKCIIEPUMEHTA, UCCIEAOBAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaad
IPE3CHTALMNA U OCOOEHHOCTEN ayIUTOPUN.

PeryasiTuBHbIe YHHMBeEpPCAJbHbIE YueOHbIE NeiCTBUSA

Camoopranuzaums:

COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHUs C
y4ETOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(OpMAIUK.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

BIAJCTh HABBIKAMH  TI03HABATENHHON  pedIieKCMH  KaK  OCO3HAHMSI
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJCTh
croco0aMu CaMOINPOBEPKHU, CAMOKOHTPOJS Mpolecca M pe3yjbTaTa pelieHus
MaTeMaTUYECKOM 3aauu;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYThH TIPH PEHICHUU 3a/1ayH,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBICHATH MPUYUHBI
JTOCTIDKCHHSI WU HEIOCTHIKCHUS PE3YNIhTATOB JIEATEIbHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMmecTHas 1eATEJILHOCTD:

MOHUMATh M KCIOJIL30BaTh MPEUMYIIECTBA KOMAHJAHOW W WHIAWBU Yy aIbHOU
paboThl mpu pemeHur Y4YeOHbIX 3aJad, NPUHUMATh II€JIb COBMECTHOMU
NEATEeTLHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUIbl pabOT, JOTOBapUBaThCs, OOCYXKIaTh TMPOIECC M Pe3yJbTaT pPadOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPYNMOBBIX GopMax paboThl (0OCykaeHHS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W HWHBIC), BBHINOJHATH CBOIO 4YacTh pabOTBl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJI€HAMH KOMAaHIbI, OIICHHBATh
KauyeCcTBO CBOETO BKJajJa B OOIIMHA MPOAYKT MO KPUTEPUSIM, CPOPMYITHPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICUCTBUSI.

HNPEAMETHBIE PE3YJIBTATHI

K konity 10 kiaaccaoOyyaromuiicss HayquTCs:

CBOOOJIHO OINEpPUPOBAThH MOHATHAMU: Tpad, MIOCKUM Tpad, CBI3HBIA Tpad,
nyTh B Tpade, Uenb, LUK, JEPEBO, CTENEHb BEPIIMHBI, JEPEBO CIy4ailHOTO
IKCIIEPUMEHTA;

CBOOOJTHO OIEPUPOBATH TMOHATUSAMH: CIyYalHBIA OSKCIEPUMEHT (OTIBIT),

CIydyaiiHO€ COOBITHE, AJIEMEHTApHOE ClydaitHoe COObITHE (DJIEMEHTApHBIA MCXO.)
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CIIy4allHOTO  OTbITa, HAXOJIUTh BEPOATHOCTH COOBITUH B  ONBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHUAMY;

HaXOAUTh U (POPMYIHPOBATH COOBITUSA: MEpeceueHue, OObEIMHEHNE JaHHbBIX
COOBITUH, COOBITHE, MPOTHUBOIOJOKHOE JAHHOMY, HCIIOJIb30BATh JUArPaMMBI
Oinepa, KOOPIAMHATHYIO MPSIMYIO U PELIEHUs 3a/1ay, M0JIb30BaThcs (HOpMYIIOi
CJIOKEHHS BEPOSITHOCTEH JIJIs1 BEPOSITHOCTEH IBYX U TPEX CIIyHYalHBIX COOBITHIA;

ONEPUPOBATh  NOHATUAMM:  YCIOBHAas  BEPOSATHOCTb,  YMHOYKCHHE
BEPOATHOCTEW, HE3aBUCUMBIE COOBITUS, JEPEBO CIyYalHOrO HKCIEPUMEHTA,
HaXOAUTh BEPOATHOCTH COOBITUH C NOMOIIbIO IpaBWIa YMHOXEHHMs, JepeBa
CIIy4alilHOTO OIIbITa, MCIONb30BaTh (OPMYINy IOJHOW BEPOSTHOCTH, (OpMYIy
baifeca npu pelieHnn 3a1ad, OnpeaeisiTh HE3aBUCUMOCTb COOBITHI IO (hopMyJie U
10 OPTaHU3alUN CIyYaHOTO SKCIIEPUMEHTA;

OPUMEHATh W3yYEHHblE KOMOWHATOpHBIE (QOPMYJBl JJs1 MNEPEUUCICHUS
3JIEMEHTOB MHOXXECTB, 3JIEMEHTAPHBIX COOBITUM CIy4yallHOTO OIbITa, PELICHUS
3a/1a4 110 TEOPUH BEPOSTHOCTEN;

CBOOOJHO  ONEpPUPOBATH TMOHATHSAMHU: OWHAPHBIA  CIy4allHBIA  OIBIT
(ucblTaHuE), yClex M HeyJada, HE3aBUCHUMbIE UCHBITAHMS, CEpUs HCIbITaHUM,
HaXOJUTh BEPOSITHOCTH COOBITUH: B CEpUM HCHBITAHUN 10 TEPBOro ycrexa, B
CepUM UCTBITAaHUN bepHyJIM, B OMBITE, CBSI3aHHOM CO CIy4YalHBIM BBIOOPOM W3
KOHEYHOW COBOKYITHOCTH;

CBOOOJTHO OIEPUPOBATH MOHATHSMU: ClIy4yaliHas BEJIMYMHA, PACIPEICICHUE
BEPOATHOCTEW, JauarpaMMa pacrhpelerieHus, OuHapHas ciy4ailHas BeJIUYMHA,
reoMeTpuyYecKoe, ONHOMUAIBLHOE paclpeiesieHUeE.

K xoniry 11 kiaccaoOyyaromuiicst HAyYuTCs:

ONEPUPOBATH TOHATUSMH: COBMECTHOE PpACIPENEIICHHE IBYX CIIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TAOJIMILy COBMECTHOTO PACIPENECICHUS ABYX CIIy4YailHBIX
BEJIMYMH JUIS BBIACIICHUSA PACHPENCIICHUS KaXKIOM BEIWYUHBI, OIPEIACICHUs
HE3aBHUCUMOCTH CIIyYalHbIX BEJINYUH;

CBOOOJIHO OMEpUPOBATh MOHATUEM MATEMAaTHUYECKOTO OXKHMJAHUS CIy4alHON
BEJIMYMHBI (pacnpeniesieHus), IPUMEHITh CBOMCTBA MAaTeMAaTUYECKOIO OXUAAHUS
IpU pelIeHUH 3a7a4, BBIUUCIATh MAaTEMAaTUYECKOE OKMJaHue OMHOMHUAIBLHOTO U
r€OMETPUYECKOIO PACIIPEACICHUN;

CcBOOOIHO OTNEPUPOBATh MOHATHUAMU: TUCHEPCUS, CTAaHAAPTHOE OTKIOHEHHUE
CIIy4allHOM BEJIMYUHBI, IPUMEHATH CBOMCTBA IUCIIEPCUU CIYYAaWHOW BEJIUYUHBI
(pacupeneneHus) OpU PELICHUU 3a7ad, BBIYUCIATH IUCIEPCUI0 U CTaHJAPTHOE
OTKJIOHEHHE T€OMETPUUECKOr0 U OMHOMHAIILHOTO paclpe/IeIeHHUIA;

BBIUUCIISTH BHIOOPOYHBIE XaPAKTEPUCTUKU TIO JAHHOM BHIOOPKE U OLIEHHWBATH
XapaKTePUCTUKU TEHEPATbHOM COBOKYMHOCTH JIaHHBIX IO BBIOOPOYHBIM
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xapaktepucTukaM. OLEHHUBATh BEPOSTHOCTU COOBITUN U MPOBEPSTH MPOCTEHIINE
CTaTUCTUYECKUE TUIIOTE3BI, TOJIb3YSACh N3yUEHHBIMU PACIIPEACICHUSIMH.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Ne i/m Konrpouabnsie IIpakTnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypenI
1 DnemMeHTHl Teopun rpados 3
5 CrnyualiHble ONBITHL, CIIy4aiiHbIE COOBITUS U 3
BEPOSITHOCTH COOBITUI
Ornepanuu HaJ MHOKECTBAMH U
3 coObITusiMH. ClI0’)KEHHE U YMHOXKEHHE 5
BEPOATHOCTEMN. Y CJIOBHASI BEPOSITHOCTb.
HezaBucumblie coObiTUS
4 DneMeHTH KOMOMHATOPUKH 4 1
Cepuu nocse1oBaTeIbHbBIX UCTIBITAHUH.
5 Wcnbrtanus beprynnu. Ciaydaiinelii BeIOOp 5
U3 KOHEYHON COBOKYITHOCTH
6 Crnyualinple BEJTMUMHBI U paclpeiesieHus 14 1
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 0
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11 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne /i Konrpoabnsie IIpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcbl
3aKoH OOJBIINX YHCET
DNIEeMEHTB MAaTEMAaTHYECKON CTaTUCTUKU
HenpepriBHbIe clTydaliHble BETUYHHBI
3 (pactipeenieHus ), oKa3aTeIbHOE U 4
HOpPMaJIBHOE pacIpeIeTICHIUS
Pacnpenenenue Ilyaccona
3) CBs13b MeX/1y ClTy4allHbIMHM BEJTMYMHAMHU
6 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 11 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 1 0
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HNuTepHeT-pecypcesbl:
1. https://lecta.rosuchebnik.ru O6pazoBatenpras miarpopma LECTA — onnaiin 00pa3oBaTenbHbIN MPOEKT.
2. http://fipi.ru «DeaepanbHbIi HHCTUTYT NEAArOTHYECKUX U3MEPEHUI
3. http://school-collection.edu.ru Equnas xomiekius uppoBbix 00pa3oBaTe/IbHBIX PECYPCOB.
4, https://resh.edu.ru/ Poccuiickast 37eKTpoHHAas IIKOJIA.

5. https://ege.sdamgia.ru Cnam I'MA: Pemry ET'D
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