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|. IOACHUTEJIBHASA 3AIIMCKA
Aure0pa m HaYaJIa MATEeMaTH4YeCKOI0 aHAJIN3a

Pabowas mporpamma ydeOHOTO Kypca «AnreOpa ¥ Hadala MaTeMaTHYECKOTO aHAIU3a»
6a3oBoro ypoBHs st oOydarommxcsi 10 —11 xmaccoB paspaborana Ha ocHoBe DenepaibHOTO
rOCyJapCTBEHHOTO 00pa30BaTEIBHOTO CTaHIApTa CpeaHero oomero oOpa3oBaHUs, C yYETOM
COBPEMEHHBIX MUPOBBIX TPeOOBaHM, MPEABABIAEMBIX K MaTeMaTHUYECKOMY OOpa30BaHMIO, U
TpaIuIMid poccUiickoro oOpa3oBanus. Peanmm3anusi mporpaMMbl 00eCHEUMBAET OBJIAJCHHE
KIIFIOYCBBIMU KOMIICTCHUHUAMU, COCTABJIAIOIIMMU OCHOBY IJId CaMOPa3BUTHUA U HEIIPCPLIBHOT'O
o0pa3oBaHus, IEIOCTHOCTh OOMIEKYIhTYPHOTO, JIMYHOCTHOTO W TIO3HABATEIFHOTO DPAa3BHTHUS
JTUYHOCTH 00YyJarOIUXCsl.

Pabouas mporpamma yuebHOTO Kypca «I'eomeTpus» 6a30BOro ypoBHS ISl 00 y4arOIIUXCs
10 —11 xmaccoB pa3paboraHa Ha ocHOBe DeepallbHOTO TOCYAAPCTBEHHOTO 00Pa30BaTEIHLHOTO
CTaHJapTa cpeiHero ooduiero oOpa3oBaHUs, C YUYETOM COBPEMEHHBIX MMPOBBIX TpPEOOBAHMUH,
MpeIbsABISEMBIX K MaTeMaTH4YEeCKOMY OOpa30BaHHUIO, U TPaJUIMil pOCCHIICKOrOo 00pa3oBaHUS.
Peanmaul/m mporpaMmaI oOecrieunBaeT OBJIaJICHUEC KJIIFOYEBBIMHU KOMIICTCHIOUSIMU,
COCTaBJIAIOIIUMHA OCHOBY MJIA CaMOpasBUTHUA M HCIPEPBIBHOI'O O6p330BaHI/I$[, IIEJIOCTHOCTH
06HleKy.]'II)TypHOFO, JIMYHOCTHOT'O U IMTO3HABATCIBHOT'O Pa3BUTHUA JTUYHOCTHU O6y‘—IaIOHII/IXC$I.

HEJIM U3YUYEHUA YYEBHOTI'O KYPCA

Kypc «Anrebpa m Hadajga MaTeMaTH4yecKOro aHajin3a» SBISETCd OJHUM W3 Haubojee
3HAYUMBIX B MpOrpamMMe CTapuieil IIKOJbI, MOCKOJIbKY, C OJHOW CTOPOHBI, OH OOECIeunBaeT
MHCTPYMEHTAJIbHYIO 0a3y Uil W3Y4YeHHUS BCEX ECTECTBEHHO-HAy4YHBIX KYpCOB, a C Jpyrom
CTOpPOHBI, (QOpPMHUpPYET JIOTUYECKOE U aOCTpaKkTHOE MBIIJICHUE Y4YalluXcsi Ha YpOBHE,
HE0OXO0IMMOM JUIsl OCBOCHHSI KypCOB MH(POPMATHKH, 0OIIECTBO3HAHUS, HICTOPUH, CIIOBECHOCTH.
B pamkax nanHOTO Kypca y4amiuecs OBJa/IeBalOT YHUBEPCAIbHBIM S3bIKOM COBPEMEHHOM HAyKH,
KoTopas (opMyIupyeT CBOM TOCTHKEHUSI B MaTeMaTu4eckoil popme.

Kypc anreOpbl n Hauanm MaTeMaTUYeCKOro aHalu3a 3aKJIaJbIBa€T OCHOBY JJISl YCIIEUIHOTO
OBJIaJICHUS] 3aKOHaMHU (U3UKH, XUMHH, OWOJIOTUH, TIOHUMAHHUS OCHOBHBIX TEHJIEHIIUI
SKOHOMMKHU M OOIIECTBEHHOU >KU3HHU, TIO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX HH(PPOBBIX
U KOMITBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIOJIb30BaTh UX B MOBCEIHEBHON kMU3HHU. B TOXeE
BpeMsi OBJIaJIcHHE aOCTPAKTHBIMHM U JIOTMYECKH CTPOTMMH MaTeMaTHUYEeCKUMH KOHCTPYKIUSIMU
pa3BUBaeT yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTUHHOCTH YTBEPXKICHUS,
UCII0JIb30BaTh 0000IleHne W KOHKPETH3aIMio, aOCTparupoBaHHWE U aHAJIOTHIO, (OPMUPYET
KpeaTHUBHOE U KPUTHYECKOE MbIIIeHHe. B xone u3ydenust anreOpbl M Hauaa MaTeMaTH4eCKOTro
aHaJlM3a B CTapIlIel MIKOJIEe yJallhecs MOJIy4aloT HOBBIA OMBIT PEUICHHUS MPUKIAJHBIX 3ajad,
CaMOCTOSITEJILHOTO  TIOCTPOSHHUS ~MaTeMaTHYeCKHMX MOJeNed  peallbHbIX CHUTyalluid W
UHTEPIpPETAIlMM  TOJYYEHHBIX pEIICHUHN, 3HAKOMSTCS C MpUMEpaMHU MaTeMaTHUECKUX
3aKOHOMEPHOCTEH B MpPHUpOJIe, HAYKE U B HCKYCCTBE, C BBIJAIOIIMMHCS MaTeMaTHUYECKUMU
OTKPBITUSIMHU U UX aBTOPaMH.

Kypc obGmagaer 3HaYMTEIbHBIM BOCHHMTATENBHBIM IMOTEHLUAIOM, KOTOPBIM peanuzyercs
Kak yepe3 yueOHbIIl MaTepuall, criocoOCTBYOUINI (HOPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHH,
Tak M dYepe3 crneuupuKy YydyeOHOW JeATeNbHOCTH, TpeOyromeld caMOCTOSTEIbHOCTH,
aKKypaTHOCTH, TPOJOJDKUTEIIBHOW  KOHIEHTpPAllMM BHUMAaHUA M OTBETCTBEHHOCTH 32
MIOJTy4EeHHBIH pe3ynbTar.

B ocnoBe mertoauku oOydeHus ainreOpe M HayalaM MaTeMaTHYECKOrO aHaiu3a JIEKUT
JeATeIbHOCTHBIN PUHLIUI 00y4eHusl.

CrpykTypa Kypca «Anredpa 1 Hauala MaTeMaTHYeCKOTO aHAJIN3a» BKIIIOYAET CIIeTyIOIIne
coJiepKaTelbHO-METOIMUecKue JUHUU: «YUucna W BbluMcieHus», «OyHKUMH H TpapuKu»,
«YpaBHEHUS U HepaBeHCTBa», «Hauana mMaTeMaTH4ecKoro aHainmusza», «MHOXKECTBA U JIOTHKA».
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Bce ocHOBHBIE cozepKaTEIbHO-METOANYECKUE JIMHUU M3Y4arOTCsl HAa MPOTSHKEHUM JBYX JIET
oOy4yeHHs: B cTapuiell MIKOJe, eCTEeCTBEHHO MOMOJHSS IpYr Apyra M MOCTENEHHO HACHIIAsCh
HOBBIMH TE€MaMH M pazjaenaMu. JlaHHBII Kypc SIBISETCS HWHTErPATUBHBIM, TOCKOJBKY
oObenuHsieT B ce0e coJepKaHWe HECKOJbKMX MaTeMaTW4YeCKUX JAUCHUIUIMH: anrelpa,
TPUTOHOMETPHUSI, MATEMATUUECKUM aHaIN3, TEOPUsI MHOKeCTB U Ap. ITo Mepe Toro kak yuamiuecs
OBJIaJIeBalOT BCE Oosiee IIMPOKMM MaTeMaTUUYECKUM alllaparoM, y HHUX I0CJIEI0BATEIbHO
(dopMHUpyeTCsT ¥ COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTEeMAaTHYECKYI0 MOJIENIb peabHOU
CUTYyallu, MPUMEHSTh 3HaHUS, IOJIydEHHbIE B Kypce «AnreOpa M Hayajla MaTeMaTU4eCcKOTro
aHaM3a», JUIsl PEIIeHUs CaMOCTOSITEIbHO CQOPMYIMPOBAHHONW MaTeMaTHUECKOW 3ajadd, a
3aTe€M MHTEPIPETUPOBATH MOIYUYEHHBIN pe3ysbTaT.

CopepxarenpHo-MeTOAMYECKass  JOUHUS  «YUuWcna W BBIUMCICHUS — 3aBEpILIACT
(hopMHpOBaHHE HABBIKOB HCIOJIb30BAHUS JIEHCTBUTENIBHBIX YHCEN, KOTOpOE OBbLIO HAayaTo B
OCHOBHOI mikosie. B crapmeil mkose ocoboe BHUMaHUE yaensiercs (GOPMHUPOBAHUIO MPOUHBIX
BBIYUCITUTEIIBHBIX HaBBIKOB, BKJIIOYAIONIUX B CeOS HCIOIB30BAHUE PA3TUYHBIX (POpM 3arucu
JNEUCTBUTENBHOTO YHCJIa, YMEHHME pAlMOHAJIbHO BBINOJHATH JEHCTBUS C HHUMH, JAeNaTh
NPUKUAKY, OLEHUBaTh pe3yiabTar. OOyuarolmuecs TMOJIy4yaloT HaBBIKM HPUOIMKEHHBIX
BBIYUCIICHUH, BBIMIOJHEHUS JEWCTBUM C YHMCIaMU, 3alUCAaHHBIMU B CTaHIAPTHOU QopMme,
WCIIOJIb30BAHMSI MATEMATHIECKUX KOHCTAHT, OIICHUBAHUS YHCIIOBBIX BBIPAKCHUH.

Jluaus «YpaBHEHUS U HEPABEHCTBA» peallu3yeTcs Ha MPOTSHKEHWHM BCEro OO0y4deHHs B
CTapuiel I1IKoJie, TMOCKOJIbKY B KaXJOM paszJefie NporpamMmbl MPESyCMOTPEHO pelleHHe
COOTBETCTBYIOIINX 3a/a4. OOyuaroluecs: OBIaJeBalOT Pa3IMUYHbIMU METOIaMHU PELIECHUS LIEIbIX,
paInMoHAIBHBIX, UPPAITHOHATIBHBIX, TTOKA3aTEIbHBIX, JJOTAPU(PMUUECKUX U TPUTOHOMETPUUECKHUX
ypaBHEHUM, HEPABEHCTB U UX cucTeM. [loyryueHHbIEe yMEHUS UCIOJIB3YIOTCS MPU UCCIEI0BaHUU
(GYHKIMI ¢ MOMOUIBIO MPOU3BOJHOM, pElICeHUH MPHUKIAIHBIX 3a/lad U 33/Ja4 Ha HaXOXJACHHE
HauOOJBIINX U HAUMEHBIINX 3HaueHuil QpyHkiuu. [lanHas copep)karenbHas JTUHUS BKIIIOYAET B
cedst Takke (OPMHUPOBAHME YMEHHH BBINOJHATH pacd€Thl 1Mo ¢opMyliaM, MpeoOpa3oBaHUs
LEbIX, PAlUOHAIBHBIX, UPPALHOHAIBHBIX W TPUTOHOMETPUYECKMX BBIPDAKECHHUM, a TaKxke
BBIPKEHUH, coJepKalluX crerneHu W Jjorapudmsl. braromaps u3ydeHuio aiareGpanyeckoro
MaTepuasa MPOUCXOAUT JaibHeHlee pa3BUTHE ATOPUTMHUECKOTO U aOCTPAKTHOTO MBIIICHUS
yyaiuxcs, (GOpMHUPYIOTCS HAaBBIKM JEAYKTUBHBIX PacCyXACHHH, paOOThl C CHMBOJbHBIMU
dbopmamMu, mpeCcTaBICHHs 3aKOHOMEPHOCTEH M 3aBUCUMOCTEN B BHJIE PABEHCTB M HEPaBEHCTB.
Anrebpa npeanaraet 3pPeKTUBHbIE HHCTPYMEHTHI Ui PEUICHHs IPAKTUYECKUX U €CTECTBEHHO-
Hay4HbIX 3aJa4, HArJISHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK S3bIKa HAYKH.

CopepxarenbHo-mMeToanueckass JTuHUus «OyHKIUU U TpaduKW» TECHO MEPEIsIeTaeTcs C
OPYTMMHU JIMHUSIMU Kypca, IIOCKOJbKY B KAakKOM-TO CMBICIE 3aJa€T IOCIEN0BaTEIbHOCTh
U3ydYeHUs MaTepuana. V3ydeHue CTENeHHOH, TMoKa3aTelbHOH, JorapupMuUveckon u
TPUTOHOMETPUYECKUX (PYHKUMNA, MX CBOMCTB M TpadUKOB, HCHOIb30BaHWE (DYHKIMHA s
pelieHus 3aJa4 M3 APYruX Y4eOHBIX MPEIMETOB M pEalbHOM >KM3HM TECHO CBS3aHO Kak C
MaTeMaTHYeCKUM aHaJIM30M, TaK M C pelIeHHEeM ypaBHEHUU U HepaBeHCTB. [Ipu 3Tom Gombioe
BHUMaHUE yjensercs (OPMUPOBAHUIO YMEHHS BBIpaKaTh (OpMyJIaMU 3aBHCHUMOCTH MEXIY
pa3IMYHBIMU BETUYMHAMH, UCCIEIOBaTh IMOJY4YeHHbIE (YHKIUHU, CTPOUTh UX TrpaduKu.
Marepuan 3TON coAep)KaTeIbHON JIMHUM HAleJIeH Ha pa3BUTUE YMEHHM U HABBIKOB,
MO3BOJISIFOIIMX ~ BBIPAKATh 3aBHUCHMOCTHM MEXAY BEIMYMHAMH B  pa3iuyHOi  (opme:
aHAIMTUYEeCKOW, Tpaduueckod u croBecHO. Ero wu3yueHume cmocoOCTBYyeT pa3BUTHIO
AITOPUTMUYECKOTO  MBIIUIEHHUs, CIHOCOOHOCTM K  00OOLIEHMIO M KOHKpEeTH3alluu,
HCIIOJIb30BAHNUIO aHAJIOTUH.

ConepxarenbHas 1uHUS «Hayana mareMaTM4ecKOro aHajan3a» MO3BOJSET CYLIECTBEHHO
pacIupuTh KPYr Kak MaTeMaTUYeCKUX, TaK U MPUKIAIHBIX 33724, JOCTYIHBIX 00y4Jalonumcs, y
KOTOPBIX MOSBISETCS BOZMOKHOCThH UCCIIEIOBATh U CTPOUTH Ipadpukul HyHKIUH, OMpeAensaTh UX
HauOOJBIINE U HAUMEHBIIINE 3HAYEHUS, BBIYUCIATE MJIOMAAn GUryp u o0bEMBI TEN, HAXOIUTh
CKOPOCTHM U YCKOpEHHUs IpolleccoB. JlaHHas coJepkareiibHas JUHUS OTKPHIBAET HOBbBIE
BO3MOKHOCTH TIOCTPOCHHSI MaTeMaTHYECKUX MOJIENeN peanbHbIX CHUTyalluld, HaXOXICHUs
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HAWJIY4IIEro peIIeHUs B NPUKIATHBIX, B TOM YHUCIIE COIMAIHHO-IKOHOMHUYECKHX, 3aJauax.
3HaKOMCTBO C OCHOBAaMH MAaTE€MaTHYECKOTO aHAlIM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPAaKTHOTO,
(hOpMaTbHO-JIOTUYECKOTO M KPEaTUBHOTO MBINUICHUS, (DOPMHUPOBAHHIO YMEHUN pACIO3HABATH
MPOSIBJICHUSI 3aKOHOB MAaTEMAaTUKW B HAayKe, TEXHUKE M HCKyccTBe. OOyuaromiuecs y3HAIOT O
BBIJIAIOIIUXCST PEe3yJIbTaTaX, MOJNYYCHHBIX B XOJ€ Pa3BUTHS MaTeMaTUKA KaK HayKH, U HX
aBTOpax.

ConeprxaTenpHO-METOAMYECKas JTMHUS «MHOECTBa M JIOTHMKa» B OCHOBHOM MOCBSIICHA
3IIEMEHTaM TEOPUH MHOXKECTB. TE€0peTHKO-MHOKECTBEHHBIE MPEJICTABIICHHS IIPOHU3BIBAIOT BECH
KypC HIKOJBHOH MaTeMaTHKH W IMPeIUIararoT Hauboyiee YHUBEPCAIBHBIA S3BIK, 00BEIUHSIOMINI
BCE paslenbl MaTeMaTHKH W e€ TPWIOKEHWH, OHU CBS3BIBAIOT pa3HbIe MaTEMaTHYECKHE
TUCHMIUIMHBL B eAuHOE Tenoe. [loaToMy BakKHO JaTh BO3MOKHOCTH INKOJBHHKY IOHUMATh
TEOPETUKO-MHOKECTBEHHBI SI3IK COBPEMEHHOW MAaTEeMAaTHKH W HCIOJIb30BaTh €ro IS
BBIPKEHUS CBOMX MBICIICH.

B kxypce «AnreOpa u Havajla MaTeMaTHYECKOTO aHAN3a» MPHUCYTCTBYIOT TaK)K€ OCHOBEI
MaTEeMaTHYeCKOTO MOJICITHPOBAHUS, KOTOPHIE NMPU3BAHBI CPOPMHUPOBATH HABBIKH ITOCTPOCHUS
MoJieNiel peasbHbIX CUTyalluid, UCCIEOBAaHUS 3TUX MOJENIel ¢ TIOMOIIbIO anmapaTa aareopsl u
MaTeMaTHYeCKOTO AaHajdh3a W WHTEPIpETallld TIOJYYEeHHBIX pe3yJabTaToB. Takue 3aTaHus
BIUICTEHBI B K&XIBIH W3 PAa3/eNIOB MPOTPAMMBI, MMOCKOJIBKY BECh MaTephall Kypca IIHPOKO
WCIIOJIB3YETCS TS PEIICHHS TPUKJIATHBIX 331a4. [Ipy pereHnn peaabHbIX IPAKTHISCKUX 331a9
yyUalmpecss  pa3BHBAIOT  HAOMIONATENbHOCTh,  YMEHHE  HAaXOOUTh  3aKOHOMEPHOCTH,
abcTparupoBaThCs, HCIOJIB30BaTh aHAJOTHI0, 0000maTh M KOHKPETHU3HPOBATh MpOOJIEMy.
JlesTensHOCTh 10 (POPMHPOBAHHUIO HABBIKOB PEIICHHUS MPUKIAJHBIX 3a7ad OpPraHH3yeTCs B
nporiecce N3y4eHns BCeX TeM Kypca «Anredpa v Hadaia MaTeMaTHIeCKOTO aHAIIN3ay.

BaxxHocTh y4eOHOTO Kypca TEOMETpPHHM Ha YPOBHE CpemHero oomiero oOpa3oBaHHs
00ycIIOBIIeHa TPAaKTUYECKOW 3HAYMMOCTBIO METANPEIMETHBIX M TPEIMETHBIX pPe3yJIbTaToOB
0oOy4eHHsI TEOMETPUH B HANPABJICHUHU JMYHOCTHOTO PAa3BHTHUs OOydarommxcs, GpopMupoBaHuUs
(GYHKIIMOHATPHOH MaTeMaTHYECKOW TPAMOTHOCTH, HW3Yy4YCHHs NPYTUX YYeOHBIX TUCIUTUIHH.
PazButne y oOydaromiuxcsi NMPaBHIBHBIX TIPEACTABICHUH O CYIIHOCTH W IPOUCXOKICHHUU
TCOMETPUYECKUX a0CTPAKIMi, COOTHONICHUN PEAJThbHOTO U UACATBHOTO, XapaKTepe OTPaKCHUs
MaTeMaTU4YeCKON HAyKOH SIBJICHUI W MPOIIECCOB PEAIbHOTO MHUPA, MECTE TEOMETPHU B CHCTEME
HAyK M pOJIA MAaTEeMaTUYECKOTO MOJICIIMPOBAHMSI B HAyYHOM I[IO3HAHWM W B TIPAKTHKE
crocoOCTBYeT (OPMHPOBAHUIO HAYYHOTO MHPOBO33PCHHUS YYAIUXCS, a TaKKe KadecTB
MBIIUICHUS, HEOOXOAUMBIX JUIS aJallTallid B COBPEMEHHOM OOIIECTBE.

I'eomerpust siBisieTcss OMHUM W3 0a30BBIX TPEAMETOB HAa YPOBHE CpEIHEro OOIIero
o0Opa3oBaHus, TaK Kak OOECIIEYMBAECT BO3MOXKHOCTh M3YUEHHsI KakK JUCIUILIUH €CTECTBEHHO-
HAyYHOH HAINpPaBJICHHOCTH, TaK ¥ TYMaHUTAPHOM.

Jloruueckoe MbIILICHHE, (OPMHUPYEMOE TPU HM3YYCHUH OOYYAIOUIMMHCS TOHSTHIHBIX
OCHOB TEOMETPUM M TIOCTPOCHUM IICTIOYKU JIOTUYECKUX YTBEPXKICHUH B XOJE pEIICHUS
TCOMETPUYECKUX 3aJlad, YMCHHE BBIIIBUTaThb W OINPOBEPraTh THUIOTE3bl HEMOCPEJICTBEHHO
UCIIOJB3YIOTCSl MPH PEHICHUU 3aJlad eCTECTBEHHO-HAYYHOTO IMKJIA, B YaCTHOCTH W3 Kypca
(bu3uKH.

YMeHue OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00IACTAX
JesITeNbHOCTH YenoBeka. OpueHTaIis YyeloBeka BO BpEeMEHHU U MPOCTPAHCTBE — HEOOXOAUMOE
YCIIOBHUE €r0 COLUAIBHOTO OBITHS, (hOpMa OTPAKEHUS OKPYKAIOIIETO MUPA, YCIOBHE YCIIEITHOTO
MO3HAHUS u aKTUBHOTO npeoOpazoBaHus NEHUCTBUTENLHOCTH. OnepupoBanue
MPOCTPAHCTBEHHBIMH 00pa3aMu 00bEIUHSIET pa3HbIe BUJIbI y4€OHON U TPYIOBOM JEATEIHHOCTH,
SABISETCSA OJHUM U3 TMpOo(ecCHOHAbHO BaXXHBIX KayecTB, IIOATOMY akTyaldbHa 3ajadya
dbopMupoBaHusl y OOYyYarOMMXCS TPOCTPAHCTBEHHOTO MBIIUICHUS KakK pPa3HOBUIAHOCTH
00pa3HOTO MBIIIJICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B TMOATOTOBKE K MPAKTUYECKOU
JEeSITENEHOCTH 110 MHOTHM HAIPABJICHUSM.

Ilenp ocBoeHus mporpaMmbl yaeOHOTO Kypca «l eomeTpus» Ha 6a30BOM YpOBHE O0yUECHHUS
— oOmeoOpa3oBarenbHOE U OOIIEKYIBTYPHOE pa3BUTHE OOydYaIOIIUXCS uepe3 oOecredeHue
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BO3MOHOCTH TPUOOPETCHHSI U UCTOJIH30BAHUS CHCTEMATHYECKHX T'€OMETPUUYSCKUX 3HAHWHA U
JNEUCTBUH, crieln(PUIHBIX TEOMETPUH, BOZMOKHOCTH YCIEIITHOTO MPOJIOJKEHHS 00pa30BaHUS T10
CHEIMAILHOCTSIM, HE CBSI3aHHBIM C MPUKJIAIHBIM HCIIOJIE30BAHUEM T€OMETPHUH.

[Iporpamma 1o reomeTpuu Ha 0a30BOM YpOBHE MpeAHAa3HAueHa JUIsl OOydJaroumuxcs
CpeIHEH IIKOJIBI, HE HCIBITHIBABIIMX 3HAYUTEIBHBIX 3aTPYJAHEHUH HAa YPOBHE OCHOBHOTO
obmiero obpazoBanus. Takum oOpa3om, oOydaromiuecs Ha 0a30BOM YpOBHE JOJKHBI OCBOWTH
o0IIue MaTeMaTHYecKue yMEHUs, CBSI3aHHBIE CO CIEU(HUKON IeOMETPUU U HEOOXOAUMBIC IS
KU3HU B COBPEMEHHOM o01miecTBe. Kpome 3T0T0, OHM UMEIOT BO3MOKHOCTh U3YUUTh T€OMETPHIO
0osee rry0OKO, €CITU B JAIBHEUIIIEM BO3HHKHET HEOOXOUMOCTh B TEOMETPUICCKUX 3HAHUSAX B
npohecCHOHATBFHON IS TEILHOCTH.

Jloctmxkenne eIH OCBOCHUS POTPaMMBI obecrieunBacTcs penieHneM
COOTBETCTBYIOIIMX 3anad. [IpHOpPUTETHBIMH 3aJadaMH OCBOCHHUs Kypca «['eomerpum» Ha
6a30BoM ypoBHE B 10—11 kitaccax siBIsItOTCS:

(dhopMHpOBaHHE TIPEIICTABICHUS O TEOMETPUU KaK YacTH MHUPOBOHM KYyJIbTYpPHl U OCO3HaHUE €
B3aMOCBSI3U C OKPYXKAIOIINM MUPOM;

(dhopMHpOBaHHE TPEICTABJICHUS O MHOTOTPDAHHUKAaX M TelaX BpaNICHUS KaK O BaKHEHIIHNX
MaTeMaTHYeCKUX MOJENAX, IMO3BOJISIONIMX ONKCHIBATh W  HM3y4aTh pa3HbIC  SIBICHUS
OKPYKAFOIIEr0 MUPAa;

dbopMHpOBaHHE YMCHHS pAcIlO3HABATh Ha 4YEepPTe)kKaX, MOJEISIX W B pPEaTbHOM MHUpE
MHOTOTPaHHUKH U TeJla BPAICHHS;

OBJIAJICHUE METOJaMH PEIICHHS 3a7ad Ha MOCTPOCHUS Ha M300paKEHUSIX MPOCTPAHCTBEHHBIX
uryp;

(dhopMHpOBaHHE YMEHHS OIIEPUPOBATH OCHOBHBIMU IMOHSATHSMH O MHOTOTPAaHHHKAX M TellaxX
BpAIICHUS U UX OCHOBHBIMH CBOMCTBaMU;

OBJIaJICHUE AITOPUTMAaMH PELICHUS] OCHOBHBIX TUIIOB 33/1a4; (OpMHUPOBAHUE YMEHUS ITPOBOIUTH
HECJIOXKHBIE JJ0Ka3aTeJbHbIE PACCYK/ICHUS B XOJI€ PEIICHHs] CTEPEOMETPUUECKUX 3a/1a4 U 3a/1a4 C
MIPaKTUYECKUM COJIepKAHUEM;

pa3BUTHE HHTEIUIEKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOydaroumuxcs, MO3HaBaTeIbHOU
AKTUBHOCTH, UCCJIEI0OBATENbCKUX YMEHUHN, KpUTUUYHOCTH MBIIIJICHHUS,

dbopmupoBanre  (PyHKIMOHAIBHOM  TpaMOTHOCTH, PEJIEBAHTHOW TEOMETPUM:  YMEHHE
pacrno3HaBaTh MPOSIBJICHUS TIE€OMETPUUYECKUX MOHSTUNH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
pEaIbHBIX JKU3HEHHBIX CUTYalUsX U MPH U3y4CHUH APYruX y4eOHBIX MPEIMETOB, MPOSBICHUS
3aBUCHUMOCTEH U 3aKOHOMEpHOCTed, (OopMynupoBaTh MX Ha SI3bIKE I€OMETPHUM M CO3/1aBaTh
reOMETPUYECKUe MOJEIH, NMPUMEHSATh OCBOCHHBIM T'€OMETPUYECKHI ammapaT A peuieHus
MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, UHTEPIPETUPOBATH U OI[CHUBATDH [TOJIyYE€HHBIE PE3yJIbTAaThI.

OTnuuuTeNnbHON 0COOEHHOCTHIO MPOTPAMMBI SBIISIETCS BKIIOUEHHUE B KYpPC CTEPEOMETPHH B
HayaJie ero U3y4eHus 3ajay, peliaeMbIX Ha yPOBHE MHTYUTUBHOTO MO3HAHUS, U OINPEIeIEHHBIM
o0pa3oM opraHuzoBaHHas padoTa HajJ HHUMH, YTO CIHOCOOCTBYIOT DPa3BUTHUIO JIOTHUECKOTO U
MPOCTPAHCTBEHHOTO  MBILIUICHUS, CTUMYJIHPYET MPOTEKaHHE MHTYUTUBHBIX IPOIIECCOB,
MOTHBHUPYET K JalIbHEHUIIIEMY U3YYCHUIO MPEAMETA.

[Ipenmourenue oTAAETCA HArISAHO-KOHCTPYKTUBHOMY METOAy OOy4YeHHs, TO €cCTh
TEOPETUYECKUE 3HAaHUS HMEIOT B CBOEW OCHOBE YYBCTBEHHOCTH MPEAMETHO-TIPAKTHYECKOMN
NesITeNbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX TMPEJICTaBICHMM Yy ydalluxcs B Kypce
CTepEeOMETPUHU MPOBOTUTCS 3a CUET pElIeHMs 3a7a4 Ha CO3/IaHHe MPOCTPAHCTBEHHBIX 00Pa30B U
3alady Ha OINEPUPOBAaHUE MPOCTPAHCTBEHHBIMU oOpazamu. CozmaHue oOpas3a MPOBOIUTCS C
OTIOpPO¥ Ha HATJISAHOCTh, 4 ONIEPUPOBAHUE 00PA30M — B YCIOBUSIX OTBJICUEHHUS OT HATJIATHOCTH,
MBICIIEHHOTO U3MEHEHHSI €T0 UCXOJHOTO COIePKAHMS.

OcHoBHBIE coaepkarenbHble JMHMM Kypca «l'eometrpum» B 10-11 Kknaccax:
«MuororpanHukny, «IIpsMble U TIIOCKOCTH B MPOCTpaHCTBe», «Tena BpaiieHus», «BekTopsl u
KOOPJUHATHI B TPOCTpaHCTBE». DOpPMHUPOBAHHE TOTUIECKUX YMEHUN pacTpeieNiieTcsl He TOJIbKO
M0 COJEpKaTelbHBIM JIMHUSAM, HO WU TO rojaM oOOy4deHHs Ha YpPOBHE CpeIHero oOIIero
oOpa3oBaHUsl.



Conepxxanne 0O0Opa3oBaHUs, COOTBETCTBYIOIIEE NPEAMETHBIM pe3yJabTaTaM OCBOCHHUS
paboueii mporpaMMsl, pacpeAeaEHHBIM 0 ToaM 00y4YeHHUs1, CTPYKTYPUPOBAHO TaKUM 00pa3oM,
9TOOBl  OBJIAJICHME TIEOMETPUYECKHMMU TMOHATHUSMH M HaBbIKAMH  OCYILIECTBIISJIOCH
MOCIIEIOBATEIbHO U TOCTYNATENIBHO, C COONIONCHHEM NPUHIMIIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHMS BKIIIOYAJIMCH B OOIIYI0 CUCTEMY F€OMETPUYECKUX MPEICTABICHUI 00yJaronmnxcs,
paciupsis u yriayossis e€, o0pasysi IpOUYHbIE MHOXKECTBEHHbBIE CBS3H.

Mecto yueOHOTO Kypca B yueOHOM IJIaHe

B y4eOHOM 1utaHe Ha M3y4yeHHE Kypca anreOpbl MU Hadall MaTeMaTHYECKOTO aHajh3a Ha
0a30BOM ypoBHE OTBOIUTCS 2 Yaca B Hexenro B 10 kimacce u 3 waca B Henenmio B 11 kimacce, Bcero
3a 1Ba roga oOy4yenus — 170 gacos.

Ha u3ydenne reomerpun otBoautTcesa 2 yaca B Hepento B 10 kimacce u 1 yac B Hepenmo B 11
KJIacce, BCEro 3a JiBa rojia ooyuenus - 102 yueOHbIX yaca.

BeposiTHOCTH M CTATHCTHKA

Pabouyas nmporpamma yueOHOTO Kypca «BeposTHOCTh M CTaTUCTHKa» 0a30BOTO YPOBHS IS
oOyuatouuxcsa 10 —11 kiaccoB pa3paboraHa Ha ocHoBe denepasbHOro rocyaapcTBEHHOTO
00pa3oBaTeNbHOTO CTAaHAApTa CpeaHero oOmero o0pa3oBaHHsA, C YYETOM COBPEMEHHBIX
MHUPOBBIX TpeOOBaHUM, NPEABABIAEMBIX K MaTeMaTH4YECKOMY OOpa30BaHUIO, U TpPaaULUi
poccuiickoro oOpa3oBanms. Peanmzamusi mporpamMMbl 00€CTICUMBAET OBJAJACHHUE KITFOUEBBIMH
KOMTIETECHIMSIMHE, COCTaBISIOIIMMU OCHOBY JUISI CAMOPA3BUTHS M HEMPEPHIBHOTO 00pa30BaHMS,
[EJIOCTHOCTh  OOMIEKYJIBTYPHOTO, JIMYHOCTHOTO U IIO3HABATEIBHOTO PAa3BUTUS JIMYHOCTH
00yJaronuxcs.

HOEJIX U3YYEHHUSA YYEBHOI'O KYPCA

VYu4eOHslil Kypc «BeposTHOCTD U CTaTUCTHKA) 0a30BOTO YPOBHS SIBISETCS MPOJOTKEHUEM
U pa3BUTHEM OJHOMMEHHOTO Yy4eOHOro Kypca 0a30BOro ypoBHsS OCHOBHOM mikoJibl. Kypc
npenHazHayeH uid GOpMUPOBaHUS Y 00YyYalOIIUXCSl CTATUCTUYECKOM KYJIbTYpbl U TOHUMaHUS
pPOJIM TEOPHHM BEPOSTHOCTEH Kak MaTeMaTHYeCKOTO HHCTPYMEHTa Uil M3YYEHHS CIydalHBIX
coObITHI, BenMYMH U mpoieccoB. [lpu wu3ydeHun Kkypca oOOramarwTcs MpeICTaBICHUS
yyalxcs 0 MeTo/IaX UCCIIeJOBaHMs U3MEHUYMBOTO MUpPa, Pa3BUBACTCS MOHUMaHHE 3HAYMMOCTHU
U OOIIHOCTH MaTeMaTHYEeCKHX METOJOB IMO3HAHHUS KaK HEOThEMJIEMOW 4YacTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOT'O MUPOBO33PEHHUSI.

CopgepxaHue Kypca HalpaBJIeHO Ha 3aKpeIUIeHWE 3HAHUM, MOJYyYEHHBIX MPH U3Y4YEHUU
Kypca OCHOBHOM IIKOJIbl W Ha pa3BUTHE NPEJCTABICHUNH O CIy4YalHBIX BEIUYMHAX H
B3aMMOCBS3SX MEXJIy HHMU Ha BaXKHBIX MpHUMEpaX, CIOKEThl KOTOPBIX TMOYEPIHYTHl U3
OKPY>KaIOILIEr0 MUPA.

B cooTBercTBUU C yKa3aHHBIMH LIEJSIMH B CTPYKType y4eOHOro kypca «BeposiTHOCTH u
CTaTUCTHUKa» CpeJHEW IIKOJIbI Ha 0a30BOM YypPOBHE BBIJECICHBI CJEAYIOIINE OCHOBHBIC
conepkarenbHble TMHUU: «CiaydaiiHble COOBITHS M BEpOSATHOCTHY», «CiydaiiHble BEIMYUHBI U
3aKOH OOJIBIINX YHCET.

BaxHyio dacTe Kypca 3aHMMaeT W3y4eHHE TEeOMETPUYECKOr0 ¢ OWHOMHAIBLHOTO
pacnpeieneHnid M 3HAaKOMCTBO C HMX HENPEPbIBHBIMU aHAJIOraMHd — [OKa3aTelbHBIM U
HOPMAaJIbHBIM paclpeaeIeHUsIMU.

Copnepxanne muHHH «CiydailHble COOBITHUS M BEPOSTHOCTU» CIY)KUT OCHOBOHW IS
dbopMHUpOBaHMS TPEACTABICHUNH O paclpeleleHuH BEPOSTHOCTEH MeXAy 3HaYeHHUSIMU
CIIydaifHbIX BEJIMYHMH, a TAaKXKe ITa JIMHUS HeoOXoIuMa Kak 0a3a Juis U3ydeHHs 3aKOHA OOJIBIINX
grcenl — (DyHJIaMEHTAIbHOTO 3aKOHA, ACWCTBYIOIIETO B MPHUPOJEC U OOMIECTBE M HMEIOIIETO
MatemMaTHdeckyto  dopmanuzanuo. Cam 3akoH  OONBIIMX  YHCEN Tpeiaraetcs B
03HAKOMUTENLHOU (popMe ¢ MUHUMAIBHBIM HCIIOIb30BAaHHEM MaTeMaTHIeCKOro (hopMaan3ma.



Templ, cBsi3aHHBIE C HEMPEPHIBHBIMH CIIyYalHBIMH BEJIMYMHAMU, aKIEHTHPYIOT BHUMAHUE
IIKOJPHUKOB HA OINUCAHWW M M3Y4YCHUU CIIydalHBIX SBJICHHA C TOMOIIBIO HENPEpPHIBHBIX
¢ynkuuii. OCHOBHOE BHUMaHHE YEISIETCS MOKa3aTeIbHOMY M HOPMAJIbHOMY PacIIpe/le/ICHUsIM,
OpU 3TOM IPEINOJIAraeTcs O3HAKOMMTENIPHOE M3ydeHHE MaTepuana 0e3 [OKa3aTelbCTB
MpPUMEHSAEMBIX (DAaKTOB.

MECTO KYPCA B YYEGHOM IIJIAHE
Ha uzyuyenne xypca «BeposTHOCTh M CTaTUCTHKa» Ha 0a30BOM ypOBHE OTBOIHUTCA | Wac B
HEJICNIO B TE€YCHUE KaXKI0T0 To1a 00ydeHus1, Bcero 68 yueOHBIX YacoB.

Il. COAEP’ KAHUE YYEBHOT'O KYPCA

AJITEBPA
10 KJIACC

Yuca v BIYUCTEHUS

Pammonaneupie uncna. OOBIKHOBEHHBIE U JACCSITHYHBIE APOOH, MPOIEHTHI, OECKOHEUHBIC
nepuoAndeckue apoow. ApudmMeTrnueckwe Oomnepanud ¢ PANHOHAIBHBIMH  YHCIIAMH,
npeoOpa3oBaHMsl YHUCIOBBIX BbIpakeHHH. [lpumeHeHune apoOel M MPOIEHTOB ISl PELIeHUs
MPUKIIAHBIX 33]1a4 U3 Pa3JIUYHBIX OTPACIEH 3HAHNN U PEAIbHOU KU3ZHH.

JlelictButenbHple Yncia. PannoHanbHBIE W HMppalMOHAIBHBIE Yucia. Apu(pMETHUYECKUe
OTIEpaINK C ACHUCTBUTEIBHBIMH YHClIaMu. [[puOamkEHHBIC BBIYMCICHUS, TTpaBUiIa OKPYIJICHHUS,
MPUKHJIKA ¥ OLIEHKA PE3yIbTaTa BEIYUCICHHI.

Crenenp c 1enbpIM nokazatenem. CtanmapTHas ¢opma 3alucy JEHCTBUTEIBHOTO YHCTIA.
Hcnonb3oBanue mnoaxonsmie ¢opmbl 3amvcd  JEHCTBUTENBHBIX YHMCENT JJIs  peLIeHUs
MPAKTUYECKHX 33/1a4 U MPEACTABICHUS JAHHBIX.

ApubmMeTnuecknii KOPEHb HaTypajdbHOW cTemneHu. JIelcTBUS ¢  apupMETHIECKUMU
KOpHSIMHU HATYPAJIbHOW CTEIICHHU.

CHHYC, KOCMHYC W TaHI'€HC YHCIIOBOTO apryMeHTa. APKCHHYC, ApKKOCUHYC, apKTaHI'€HC
YHUCJIOBOI'O ApryMEHTA.

YpaBHeHUs] 1 HEPABEHCTBA

ToxxnecTBa 1 TOKIECTBEHHbIE TPEOOPA30BAHUSI.

[IpeoOpa3oBaHre TPUTOHOMETPHUUECKUX BbIpakeHHI. OCHOBHBIE TPUTOHOMETPHUYECKHE
hopmyIIBI.

VYpaBHeHUHE, KOpeHb YypaBHeHUs. HepaBeHCTBO, penieHue HepaBeHCTBa. Meron
WHTEPBAJIOB.

Pemenue nensix u IpoOHO-palMOHATBHBIX YPABHEHUN U HEPABEHCTB.

Pemenue nppainroHanbHbIX ypaBHEHUN U HEPABEHCTB.

Pemenune TpuroHoMeTprUUEeCKUX ypaBHEHHIA.

[IpumeHenne ypaBHEHUIl U HEPaBEHCTB K PELICHHI0 MAaTeMaTUYeCKUX 3ajad W 3ajad u3
Pa3IMYHBIX 00JaCTe HAYKH U peaIbHOM JKU3HH.

DyHKUUM U TPaPUKU

Oynkiys, crnocoos! 3aganus Gynkuuu. I'papux Gynkumn. BzanmHo oOpaTHblie GyHKIUH.

OO6nactp onpeseneHns U MHOXKECTBO 3HadeHUN ¢yHkuuu. Hynu ¢ynkuuu. [Ipomexyrku
3HAKOMOCTOSIHCTBA. YETHBIE M HEUETHBIE (PYHKIUH.

CreneHHass (QyHKIMS C HaTypalbHBIM W LENbIM MNoka3areneM. EE cBoiicTBa u rpaduk.
CBoiicTBa u rpaduk KopHs N-0ii cTeNeHu.

Tpuronomerpuyeckass OKpPYKHOCTb, OIpeeNeHHEe TPUTOHOMETPUUYECKUX (YHKUUI
YHUCJIOBOT'O ApryMEHTA.



Hayana MaTeMaTH4ecKOro aHajIn3a

[locnenoBaTenbHOCTH,  CIOCOOBI  3adaHUsl  MoOcieAoBaTenbHOCTEl.  MOHOTOHHBIE
MOCIIEI0BATEIBHOCTH.

Apudpmernueckass ©  TreoMerpuyeckas — mporpeccuu.  beckoHeuHO — yObIBaromas
reomerpuueckasi nporpeccus. CyMMa OECKOHEYHO YOBIBAIOIIEH reOMETPUYECKON MPOrPECCHH.
dopmyna CII0KHBIX MPOIEHTOB. MCroip30BaHUE MPOTPECCHH UIS PEIISHHs] PeabHBIX 3a7ad
MPUKIIQJHOTO XapakTepa.

MHo:xecTBa U JIOTHKA

MHuoxecTBO, onepaiuu Haja MHokecTBamu. Jnarpammel Ditniepa—Benna. Ilpumenenue
TEOPETUKO-MHOXECTBEHHOTO aIapara Jisi ONMHUCAHUS PEATbHBIX MPOLIECCOB M SBJICHUW, MPHU
pelIeHny 3a1a4 U3 IPYruX yueOHBIX MPEIMETOB.

Omnpenenenue, Teopema, CiaeACTBUE, J0Ka3aTEIbCTBO.

11 KJIACC

Yucsa 1 BIYUCTEHUS

HarypanbHblie u nensie yncna. [Ipu3Haku A1eIMMOCTH LETBIX YUCETT.
CreneHb ¢ paniMoHaIbHBIM MOKa3aresneM. CBOMCTBA CTEIIECHH.
Jlorapudm yucna. JlecaTuynble U HaTypajibHbIE JOrapu(MBbI.

YpaBHeHUs] M HEPABEHCTBA

[IpeoGpa3oBanue BhIpaKEHUH, COAEPKALIUX JOTapru(MBI.

[IpeoOpazoBaHue BBIpAKEHUN, CONEPIKAIINX CTENEHU C PAIIMOHAIBLHBIM TIOKa3aTeIeM.

[Ipumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB.

[TokazaTenbHbIE ypaBHEHUSI U1 HEPABEHCTBA.

Jlorapudmudeckre ypaBHEHHsI 1 HEPaBEHCTBA.

CucrteMbl JIMHEHHBIX ypaBHEHMU. PernieHue mpuUKIagHbBIX 3a/ad C MOMOILIBI CHUCTEMBbI
JINHEMHBIX YpaBHEHUH.

CucTteMbl U COBOKYIMHOCTH PallMOHAJIbHBIX YPABHEHUM U HEPABEHCTB.

[IpumeneHne ypaBHEHHUH, CUCTEM U HEPABEHCTB K PEIICHUI0O MAaTEMATHYECKHUX 3aJlad U
3a/1a4y U3 pa3InYHBIX 00J1acTEel HAYKU U PEAIbHOM KU3HH.

DYyHKUUM U TPaPUKH

Oynkuus. [lepuomuueckue Qynkuuu. IIpomMexyTku MOHOTOHHOCTH — (PYHKIHH.
Makcumymbl 1 MUHUMYMBbI (GyHKIMH. HaunOousbliiee ¥ HanMeHblllee 3HaueHHE (DYHKIUU Ha
MIPOMEXKYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPaPUKH.

[TokazarenpHas u norapudmuueckas GyHKIUU, UX CBOMCTBA U TpadUKH.

Hcnonb3oBanue rpadukoB GpyHKIUI A5 pelieHUs] ypaBHEHUM U TMHEHHBIX CUCTEM.

Ucnonb3oBanue rpadukoB GYHKUUNA U1 UCCIEHOBAHMS MPOILECCOB U 3aBUCUMOCTEH,
KOTOPbIE BOZHUKAIOT MPHU PEUICHUH 3a/1a4 U3 APYrUX y4eOHBIX MPEAMETOB U peaibHON KU3HU.

Hayana maTteMaTH4ecKoro aHajmus3a

HenpepsiBHble QyHKIIMH. METO HHTEPBAJIOB /I pellIeHHs] HEPABEHCTB.

IIpousBoanas ¢pyHkuu. ['eomerprueckuii 1 GU3NUECKU CMBICI IPOU3BOTHOM.

IIpousBoaHble 31eMeHTapHbIX QYyHKIUH. DopMysIbl HaX0XKIEHHUS MPOU3BOIHON CYyMMBI,
MIPOU3BEICHUS M YACTHOTO (DYHKIIMH.

[IpumeHeHne mNPOU3BOAHON K HCCIEIOBaHWIO (DYHKIMA HAa MOHOTOHHOCTh H
sKcTpeMyMbl. HaxosxieHne HanOoIbIero ¥ HAMMEHBIIEeTo 3HaYeHUsl (YHKIIUU Ha OTPE3Ke.

[IpuMeHeHre MPOU3BOAHOM UL HAXOXKACHHS HAWIYYIIErO PELICHUS B IPUKIAJHBIX
3ajavax, JAJs OINpeesieH!s] CKOPOCTH Ipoliecca, 3aJaHHOTO (POPMYIION Wi rpadUKOM.



[lepBooOpa3nas. Tabnuia nepBooOpasHbIX.
Wuterpan, ero reoMeTpudeckuid W (pU3NYECKUN CMBICH. BblumcieHue uHTErpana 1o
dopmyne Hetorona—JleiiOHuna.

TEOMETPUA
10 KJIACC

IIpsaMbIe U MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATHUSI CTepeoMeTpun. Touka, mpsiMasi, TIIOCKOCTh, MpocTpancTBo. [lonsaTue
00 aKCHOMAaTHYECKOM TIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUU M CIICIICTBHS U3 HUX.

B3anMHOe pacnosokeHue npsMbIX B IMPOCTPAHCTBE: MEPECEKAIONIUECS, NapaUICIIbHbIEC U
CKpemuBamomuecss npsMmbsle. llapainenbHOCTh MHPSAMBIX M IUIOCKOCTEM B MPOCTPAHCTBE:
MapajuleJIbHbIE IIPSAMBIE B MPOCTPAHCTBE; IMAPAUIEIBHOCTh TPEX NPSIMBIX; MapaLIEIbHOCTh
NpSAMOM M IUIOCKOCTH. YTJIbI C COHAIPaBJICHHBIMU CTOPOHAMHU; Yrod MEXAYy MNpPSIMbIMUA B
npoctpanctBe.  [lapamenbHOCTh  IJIOCKOCTEW: — MapajuledbHbIE  TUIOCKOCTH;  CBOMCTBA
napajuleNbHbIX iockocTel. [Ipocreiinye npocTpaHCTBEHHbIE GUTYPBI HA MJIOCKOCTU: TETPAdP,
KyO, mapaJijiesienumnes; NoCTpOeHNE CEYSHUH.

[lepieHAMKYISAPHOCTh MOPSAMOM M TUIOCKOCTH:  MEPHEHIUKYJISPHbIE MpPSIMbIE B
MPOCTPAHCTBE, NpPSMBIE TapauIebHbIE W TEPHEHIUKYISAPHbIE K IIJIOCKOCTH, MPU3HAK
MEPIEHAUKYISIPHOCTA TNPSAMOM M IUIOCKOCTH, TeopeMa O MNpsIMOM NEepHeHAUKYJIAPHON
IJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YrOJ MEXKIY HPSIMOM M IIOCKOCTBIO; JIBYIPAaHHBIA YIOJI,
JIMHEWHBIN YroJl ABYrpaHHOro yria. IlepneHaukyisip M HakJIOHHBIEC: PACCTOSIHME OT TOYKH J0
IUIOCKOCTH, PpACCTOSIHHE OT NPSMOM J0 IUIOCKOCTH, NpPOeKIus (GUrypbl Ha IJIOCKOCTb.
[lepneHMKyYISIPHOCTD MJIOCKOCTEN: MPU3HAK MEPIEHIUKYIIIPHOCTH ABYX IUTOCKocTed. Teopema
O TPEX MEPNEHIUKYIISIPAX.

MHoOrorpaHHMKH

[loHATHE MHOrOrpaHHHMKA, OCHOBHBIE DJJIEMEHTHl MHOTOTPAaHHUKA, BBINYKIbIE U
HEBBIITYKJIbIE MHOIOTPAaHHUKH; pa3BEPTKa MHOTOrpaHHMKa. [Ipu3ma: N-yromgpHas npusma; rpaHu
Y OCHOBAHMSI IPU3MBI; MIPsIMasi U HaKJIOHHAs! IPU3Mbl; OOKOBAs U MOJIHAS MOBEPXHOCTH MPU3MBI.
[Tapannenenunen, npsiMOYroJbHBIN NapajuieJenunes u ero cBoictsa. [lupamuaa: N-yroJsipbHas
nupaMuia, TpaHd W OCHOBaHWE MUpaMUJIbl; OOKOBas W TMOJIHAS MMOBEPXHOCTh MHUPAMUJIBI;
MpaBUJIbHAsT M YCEUEHHas MupaMuja. OJEMEHTbl MNpu3Mbl M nupamuiabl. [IpaBuibHbIE
MHOTOTPaHHUKU: MOHATHE MPAaBUJIBHOTO MHOTIOTPAaHHUKA; MpPAaBWIbHAS MpU3Ma U IpaBUJIbHAS
NMpaMua; NpaBujIbHas TPEYrojbHas MUpamMuaa U MpaBWIbHBIN TeTpasap; kyO. [IpencraBienue
O MPaBWIbHBIX MHOTOTPAaHHUKAX: OKTas3fp, JoJAeKa’ap M ukocayap. CeueHus NpusMbl U
MMAPaAMHU/JIBI.

CummeTpusi B HPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, IPSMOM, IJIOCKOCTH.
DNIEeMEHThl CHMMETPUH B IUpaMuAax, napajienenuneaax, IpaBuibHbIX MHOTOTPaHHUKAX.

Brruncnenue aneMeHTOB MHOTOTPAaHHHUKOB: péOpa, nuaroHanu, yribl. [Inomans 60koBoi
MOBEPXHOCTU U IMOJIHOW MOBEPXHOCTU MPsSMON NPHU3MBbI, IUIOIIA/[b OCHOBAaHMI, Teopema O
OOKOBOHM MOBEpPXHOCTU MpsMOi mnpusMbl. Ilnomags OOKOBOM MOBEPXHOCTH U TOBEPXHOCTH
MPaBWJIBHON MHpaMUIbl, TEOpeMa O IUomaau yceu€HHo nupamunbl. [loHstre 06 oOBnEMe.
OO0BEM UpaMHIbI, TPU3MBI.

[TogoGuble Tena B mpocTpaHcTBe. COOTHOIICHHS MEXAY IUIOMIASIMH TOBEPXHOCTEH,
o0BpEMamMu MOJOOHBIX TETI.

11 KJIACC

Tesna Bpamenus

[Hunuuapudeckass MOBEPXHOCTh, OOpa3ylolMe IMIMHAPUYECKOW TMOBEPXHOCTH, OCh
LWIMHAPUYECKOH moBepxHOCTH. LIMmuHap: ocHOBaHuUs U OOKOBask MOBEPXHOCTb, 0Opa3yromias u
OCb; TUIOINA/b OOKOBOM U MOJIHOM MOBEPXHOCTH.



Konnueckass noBepxHOCTb, OOpa3yrolue KOHHYECKOW IOBEPXHOCTH, OCb M BEpLIMHA
KOHMYECKOW moBepxHOCTH. KoHyc: OCHOBaHME M BepIIMHA, oOpasyomias U OCh; IUIONIA]b
OOKOBOW M TOJHON TMOBEPXHOCTH. YCEUEHHBIH KOHYyC: 00pa3ylollfe M BBICOTA; OCHOBAHUS U
OOKOBasi IOBEPXHOCTb.

Cdepa m map: ueHTp, pamuyc, OUAMETp; IUIOIAIb IMOBEPXHOCTH cdeprl. BizaumHoe
pacrosiosxenue chepsl ¥ MIIOCKOCTH; KacaTeNlbHas INIOCKOCTh K cdepe; mionaas chepsl.

N300paskenue Ten BpaleHust Ha MII0CKOCTH. Pa3BépTka UIMHApa U KOHYCa.

KomOuHammu Tenm BpamieHUs: ¥ MHOTOTPAaHHUKOB. MHOTOTPaHHHK, OMHCAHHBIA OKOJIO
cdepsr; chepa, BOUCaHHAS B MHOTOTPAHHUK, WM TEJIO BPAILICHUSL.

[Tonsitne 006 o00BEMe. OcHoBHBIE cBOWcTBa 00BEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJIBHOTO Tapajuiesenunena u ciueAactBus u3 He€. O0béM 1muinHApa, KoHyca. O0bEM
miapa ¥ rioaab chepsl.

[Tono6Hble Tena B mpocTpaHcTBe. COOTHONIEHHS MEXAY IUIOIIAJISIMU IOBEPXHOCTEH,
o0béMamMu MOJOOHBIX TEJ.

Ceuenust uumauHApa (MapasielbHO W NEPHEHAMKYISIPHO OCH), CEYEHUs KOHyca
(mapanyenbHOE OCHOBAHUIO U MPOXOSIEe Yepe3 BEPILNHY), CEUeHHUs 1Iapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha mockocTH U B mpocTpaHcTBe. CI0KEHUE U BBIYUTAHNUE BEKTOPOB. Y MHOXKEHUE
BEKTOpa Ha uyMcio. PasnoxkeHue BekTopa Mo TPEM HEKOMIUIaHapHBIM BekTopam. [IpaBuio
napajuienenunena. Pemenue 3aaa4, CBA3aHHBIX ¢ IPUMEHEHUEM MPABUII IEHCTBUI C BEKTOpamH.
[IpsmoyronpHas cucrema kKoopauHaTt B mpoctpaHcTtBe. Koopamnatel Bektopa. lIpocreinmue
3aJauyd B KOOpJAMHATax. Yroil Mexay BekTopamu. CKalsgpHOE NpPOU3BEICHHE BEKTOPOB.
Boruncnenue yrioB MeXIy OpsIMBIMU U IJIOCKOCTSAMHU. KOOpAMHATHO-BEKTOPHBIN METOJ HpH
PELICHUH T€OMETPUYECKUX 3a1a4.

BeposiTHOCTB M CTATHCTHKA
10 KJIACC

[IpencraBnenue JaHHBIX ¢ MOMOIIbIO Tabmui W auarpamm. CpenHee apudmernyeckoe,
MeauaHa, HauOoJbllleée W HauMEHbLIEEe 3HAuUeHMs, pa3Max, IUCIEpPCHs M CTaHJapTHOE
OTKJIOHEHHUE YUCIIOBBIX HA0OPOB.

CnydaiiHple SKCIIEPUMEHTHI (OMBITHI) U CIydailHble COOBITHS. DJeMEHTapHbIE COOBITHSA
(ucxonpl). BeposTHOCTH ciiydaliHOTO COOBITHS. BIM30CTh 4acTOTBI M BEPOSITHOCTH COOBITHI.
CnydaiiHble OIBITHI C PABHOBO3MOKHBIMU JIEMEHTAPHBIMU COOBITUSAMU. BeposiTHocTH cOOBITHI
B OINBITAaX C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU.

Omnepauuu HaJ cOOBITUSAMH: IEpeceueHHe, 0ObeANHEHHE, MPOTUBOIOJIOKHBIE COOBITHS.
Huarpammsl Diinepa. @opmyiia ClI0KEHUS BEPOATHOCTEN.

YcioBHas BEPOSITHOCTb. Y MHOXKEHHE BEPOSTHOCTEH. [lepeBo CilydallHOTO DKCIEPHUMEHTA.
®dopmyna noiHo# BepoaTHOCTU. HezaBucumbie coOBITHS.

Komb6unatopHoe npasuio ymHoxeHus. IlepectanoBku u daxtopuan. Yucio coyetaHuil.
Tpeyronbauk [Tackansa. @opmyna 6uHoma HproToHa.

bunapHblii ciayyaiiHblil ONBIT (MCIBITAHUE), yCeX U Heynada. HezaBucHMble HCIIBITAHMSL.
Cepust HE3aBUCHMBIX HCIHBITAHUN A0 mepBoro ycmnexa. Cepusi HE3aBUCHMBIX HCIBITaHUN
bepnymu.

CnyvaitHas BenmuuHa. Pacnpenenenue BeposiTHOcTed. JluarpamMma  pacrpenerneHus.
[Tpumeps! pacnipeaeneHuit, B TOM YHCie, TEOMETPHUECKOe U OMHOMUAIIBHOE.

11 KJIACC
YucaoBsie XapaKTCPpUCTUKU CJIy‘IS.ﬁHHX BCJIIMYHH: MAaTCMAaTUYCCKOC OKUJAHUC, TUCIICPCUA

U CTAaHJApTHOE OTKJIOHEHUE. [[pumepsl NpuMeHEHU MaTEMAaTUYECKOTO OXKUJIaHKS, B TOM YHCIIE
B 3aJlayaX U3 IMOBCEIHEBHON JXM3HH. Maremaruueckoe OXHUAaHue OWHApHOW CiydalHOM
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BEJIMUMHBL. MaremaTtudyeckoe O0XXHAAHME CYMMBI CIydalHbIX BeIW4YMH. MareMarndeckoe
OKUJIaHUE U AUCTIEPCHUS TEOMETPUYECKOTO M OMHOMHAIIBHOTO PACIpEACTICHUN.

3aKkoH OOJBIIMX YHCET M €ro PoJib B HayKe, MpHupoje U olmecTBe. BIOOpoUHbIl MeTox
UCCIICIOBAHUM.

IIpuMepsl HENPEpBIBHBIX CIIy4alHBIX BEJIW4YMH. [IOHATHE O IUIOTHOCTH paclpenecHUs.
3ajaud, MpPUBOAAIIME K HOPMaJdbHOMY pacnpeneneHuto. [loHstue o0 HOpManibHOM
pacnpeneneHuu.

1. ITAHUPYEMBIE PE3YJIbTATbBI

OcBoenune yyeOHOTo mpeamera «MaremaTtnka» TOJDKHO OOecTeYrBaTh JOCTIDKEHHE Ha
YpOBHE CpeAHero oOmero o0pa3oBaHUs CIEAYIOIIMX JUYHOCTHBIX, METANpPEAMETHBIX U
MpeIMETHBIX 00pa30BaTeNIbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pPE3YyNbTAThl OCBOEHHUS MpPOrpaMMbl ydueOHOro mpenMmera «MaTemaTHKa
XapaKTEPHU3YIOTCS:

['paxkgaHCKO€ BOCITUTAHUE:!

c(hOPMUPOBAHHOCTBIO TPAKAAHCKON TIO3UIIMU OOy4aIOMmIerocss KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHAa POCCHUHCKOTO OOIECTBa, MPEICTABICHUEM O MaTeMaTHYEeCKHX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIEHHUH, Mpolenyp TpaKIaHCKOro oOIiecTBa
(BBIOOpBI, OMPOCHl W Tp.), YMEHHEM B3aUMOJEICTBOBATh C COLMAIbHBIMA HHCTUTYTAMH B
COOTBETCTBUU C UX PYHKUUAMH U HA3HAYCHHUEM.

[TatpuoTHyecKoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUMCKOM TPaXTAaHCKON MACHTHYHOCTH, YBOXKCHHUS K MPOILIOMY
U HACTOAIIEMY POCCHMCKOM MaTEMAaTHUKH, IIEHHOCTHBIM OTHOLICHHEM K JOCTH)KEHHUSIM
POCCHIMCKMX MAaT€MaTUKOB M POCCHUUCKOM MaTEMaTHYE€CKOW IIKOJbI, K HCIOJb30BAHUIO ATUX
JNOCTHKEHHM B IPYTUX HayKax, TEXHOJOTHUSAX, chepax IKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHHMEM JYXOBHBIX LEHHOCTEH pOCCHICKOro Hapoja; c(hopMHpPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHUS, ITUUYECKOT0 MOBEACHMS, CBA3AHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JNOCTH>KEHUM HAayKH W JIEATEIbHOCTBIO YYEHOrO; OCO3HAHHWEM JIMYHOTO BKJIA/Ja B MOCTPOEHUE
YCTOWYUBOTO OYIyIIEro.

OCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM  OTHOIIEHHMEM K  MHUpPY, BKIIOYasg  3CTETUKY  MaTE€MaTUYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a4ad, pEHICHUW, PpaCCyXJACHUN; BOCIPUUMYHBOCTHIO K
MaTeMaTHYE€CKUM acleKTaM pa3JInYHbIX BUJIOB UCKYCCTBA.

Pu3nuecKoe BOCIIUTAHUE:

chOpPMUPOBAHHOCTHIO YMEHHsI MPHUMEHITh MaTeMaTHYeCKWe 3HaHUS B HHTepecax
3I0pOBOr0 U 0e30macHoro o0pasza »KU3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3/J0POBBIO
(3mopoBoe muTaHMe, COATAHCHPOBAHHBIA PEXKUM 3aHATUH M OTAbIXA, peryispHas (usnueckas
aKTUBHOCTH); (PU3MYECKOTO COBEPIICHCTBOBAHUS, MPU 3aHSATHUSX CIOPTUBHO-0310POBUTEIHHON
NEeSATENbHOCTBIO.

TpynoBoe BocOUTAaHUE:

TOTOBHOCTBIO K TpPYIy, OCO3HAaHHEM IIEHHOCTH TPYAOIIOOWS; MUHTEPECOM K Pa3TUYHBIM
chepam mpodhecCHOHABLHOM JEesITeNbHOCTH, CBI3aHHBIM C MAaTeMaTUKON U €€ MPUIIOKEHUSIMHU,
YMEHHEM COBepIIaTh OCO3HAHHBIN BHIOOP Oyayiiel mpodeccuu U pearn30BhIBaTh COOCTBEHHbIE
KU3HEHHBIC TIUIAHBI, TOTOBHOCTHIO M CIOCOOHOCTBIO K MaTeMaTH4YeCKOMY OOpa30BaHHUIO U
caMo00pa30BaHUIO HAa TPOTSDKEHWH BCEW JKM3HM, TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
pelIeHUN TPaKTUYECKUX 3a]]a4 MaTeMaTHYECKON HAaIIPaBICHHOCTH.

DKOJIOTHYECKO€ BOCIIUTAHUE:
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C(OPMHUPOBAHHOCTBIO HKOJIOTHYECKON KYIbTYphl, NMOHUMAHHEM BJIHMSHUS COLUAIBHO-
SKOHOMHYECKHX IIPOLIECCOB HA COCTOSIHUE IIPUPOJHOM M COLMAJIBHOM Cpelbl, OCO3HAHUEM
r00aIbHOTO  XapakTepa  OSKOJIOTMYECKMX MNpoOjieM; OpHeHTaled Ha  IpUMEHEHHE
MaTeMaTUYEeCKUX 3HAHWH JJIsl PELICHHUs 3a/ad B 00JIaCTH OKPY)KAIOLIEH Cpeibl, TUIaHUPOBAHUS
IIOCTYIIKOB U OLICHKU UX BO3MOKHBIX IIOCJICICTBUAN JUIsl OKPYKAIOIIEH CPEJIbI.

LleHHOCTH Hay4yHOIO IMO3HAHUS:

C(OPMHUPOBAHHOCTHI0O MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKA U OOLISCTBEHHOW MPAKTHKH, TOHUMAHHEM MaTeMaTHUECKOW HayKH Kak chepbl
YEJIOBEYECKOMN NEATEIHOCTH, ITAlOB €€ Pa3sBUTHA M 3HAYUMOCTH IS Pa3BUTHUSA LUBWIN3ALUY;
OBJIAJICHUEM S3BIKOM MATEMAaTUKM W MAaTE€MaTHYECKOW KYJIbTYpOH KaK CPEICTBOM II03HAHWS
MHpA; TOTOBHOCTBIO OCYLIECTBJIATH IIPOCKTHYIO U  HCCIEAOBATEIBCKYIO JIEATEIBbHOCTh
VHJMBHUIyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

MetanpeaMeTHbIe Pe3yIbTaThl OCBOCHHS IPOTPAaMMBI YI€OHOTO MpeaMera «MareMaTukay
XapaKTePU3YIOTCS  OBJAQJICHUEM  YHUBEPCAIBHBIMH  HO3HAGAMENbHbIMU  OeliCEUsiMu,
VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU — OCLICMBUAMY, — YHUBEPCATbHLIMU — Pe2ylamUeHbIMU
oeticmeusMu.

1) Vuueepcanvuvie noznasamensvhole oeticmsus, obecneuusaom Gopmuposanie 6a306bix
KOCHUMUBHBIX NPOYECco8 00yuarowmuxcs (0ceoeHue memooos NO3HAHUSL OKPYIHCAIOWe20 MUupa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, yMeHut pabomamso ¢ uHgopmayueti).

bazoBbie Jlornyeckue AeMCTBUS:

BBISIBIISITh U XapaKTEPHU30BaTh CYIIECTBEHHbIEC MPU3HAKA MATEMaTHYECKUX OOBEKTOB, MOHATH,
OTHOIICHUH MEXIy TMOHATUAMU; (QOPMYIUPOBATH OIpPENEICHUs NOHITUN; YCTaHABJIUBATbH
CYIIECTBEHHBIH NMPU3HAK KiIaccu(UKalMKi, OCHOBAHUS JUIg 0000IIEHNsI U CPAaBHEHUS, KPUTEPUU
MIPOBOJMMOTO aHAIH3a;
BOCIIPUHUMATh, (GOpPMYJIHpOBaTh U MPeoOpa3oBbIBATh CYXKJIEHUS: YTBEpAUTEIbHBIE U
OoTpuLaTeNIbHbIE, €AMHUYHBIC, YaCTHBIE U OOIINE; YCIOBHBIE;
BBISIBIISITh MATEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTUBOPEUUS B (PaKTax, JaHHBIX,
HAOMIOJICHUSX U YTBEPXKACHUSIX; MpeAsiaraTb KPUTEPUU JIsl BBISBICHUS 3aKOHOMEPHOCTEH U
MPOTHUBOPEUHIA;
JieNaTh BBIBOJIBI C  KCIOJB30BAHMEM 3aKOHOB JIOTHKH, JAEAYKTUBHBIX M HMHIYKTHBHBIX
YMO3aKJIIOYeHH, YMO3aKIIOUEHUH 110 aHAJIOTHH;
MIPOBOJUTH CAMOCTOSATEIBHO JI0KA3aTeIbCTBA MATEMaTUYECKUX YTBEPXKICHWUM (TpsSMbIE U OT
MPOTUBHOTO), BBICTPAaWBaTh AapryMEHTAIMIO, MPUBOAWTH MPUMEPbl U KOHTPIPUMEPHL;
000CHOBBIBATh COOCTBEHHBIE CYX/ICHUS U BBIBO/JIBI,
BBIOMpATh CHOCOO pelieHus yuyeOHOW 3ajadyu (CpaBHUBATh HECKOJIBKO BapHAHTOB pEILCHUS,
BBIOMpATh HanboJIee MOIXOASAIMINUNA ¢ YIETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).
bazoBbie uccrenoBarensckue AeMCTBUS:
WCII0JIb30BAaTh BOIPOCHI KAaK HCCIEIOBATENbCKUA WHCTPYMEHT TMO3HAHUSA;, (DOpMYIHpOBAThH
BOMPOCHL, (PUKCHpYIOIIKE MPOTUBOpEUYHe, MpoOIeMy, yCTaHABIMBATH HCKOMOE M TaHHOE,
(dbopMHUpOBATh TUTIOTE3Y, APTYMEHTHUPOBAThH CBOIO MO3UIINIO0, MHEHHE,
MIPOBOJUTH CAMOCTOSITEIBHO CINIAHUPOBAHHBIM SKCIIEPUMEHT, UCCIIEIOBAHUE M0 YCTAHOBICHUIO
OCOOCHHOCTEl MaTeMaTH4ecKoro OoOBEKTa, SBICHHS, TMPOIECcCa, BBISBICHHIO 3aBHCHMOCTEH
MeXIy 00BEKTaMHU, SBICHUSAMU, TIPOIIECCAMH;
CaMoCTOSITENIbHO  (OpMYIHpPOBaTH OOOOIIEHUS M BBIBOABI MO pe3yibTaTaM MPOBEAEHHOTO
HaOIIO/ICHUS], UCCIIEIOBAHUS, OIIEHUBATh IOCTOBEPHOCTh MOTYYECHHBIX Pe3YyIbTaTOB, BHIBOJIOB U
0000IIIEHHI;
MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIlecca, a TaKKe BBIABUTATh MPEINOJIOXKEHUS O €ro
Pa3BUTHUU B HOBBIX YCIIOBUSX.
PaGora ¢ undopmarueii:
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BBISIBIISITH IEPUIUTHl MH(DOpPMALIMM, TAHHBIX, HEOOXOAMMBIX JJIsi OTBETAa HA BOMPOC M IS
pelIeHHs 3a/1a4H;

BBIOMpaTh ~ WH(POPMALMIO W3  HWCTOYHMKOB  PA3JIMYHBIX  THUIOB,  aHAJIU3UPOBATH,
CUCTEeMAaTU3UPOBaTh W HMHTEPHPETUPOBATh HHGOPMAIMIO pPANIUYHBIX BUIOB U (opm
MIPE/ICTaBJICHHS;

CTPYKTYpUPOBaTh HH(POPMAIMIO, TPEIACTABIATh €€ B PANIMYHBIX (HOpMaxX, WILIIOCTPHPOBATH
rpaduyuecKy;

OIICHUBATh HAJEKHOCTh HH(POPMAIIHH TT0 CAMOCTOSITEIIBHO CHOPMYITHUPOBAHHBIM KPUTEPHSIM.

2) VHueepcanvhvle KOMMYHUKaAmMu@Hble Oelicmeus, 00ecneuugarom coopmuposaHHocmsy
COYUANLHBIX HABLIKOB 00YUaAIOUWUXCHL.

Oo6uieHue:

BOCIIPHHUMATH U (POPMYITHPOBATEH CYXJICHUS B COOTBETCTBUU C YCIOBUSMU U LEISIMU OOIICHMUS;
SICHO, TOYHO, TPAMOTHO BBIP@KATh CBOIO TOYKY 3pPEHHUS B YCTHBIX M MUCHBMEHHBIX TEKCTaX,
JaBaTh TOSICHEHUS TI0 X0y PEIICHUS 33]]a91, KOMMEHTHPOBATH IMMOJTYICHHBIN Pe3ylIbTaT;

B XO0Jie OOCYKICHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKTAaeMOW TEMBI, MPOOIEMBI,
penraeMoi 3ajauu, BBICKA3bIBATh WJICH, HAIICJICHHBIC HA TMOWCK PEIICHHS; COTIOCTABISATh CBOU
CYXJCHUS C CYKICHHSIMH JIPYTUX YYaCTHUKOB JHajora, OOHapyKHBaTh Pa3junie U CXOJICTBO
TTO3UITNI; B KOPPEKTHOU popme HGopMyITHpOBaTh pa3HOTIIACHUS, CBOU BO3PAKEHUS;

MPEJICTABIATh PE3yIbTaThl PEIICHUS 3aJa4d, OKCIICPUMEHTA, HWCCIICIOBAHUS, TIPOCKTa;
CaMOCTOSITCJIEHO  BBIOMpAaTh (opmar BBICTYIUICHHS C Y4€TOM 3aJlad  IMPE3CHTAlMd U
0COOEHHOCTEHN ayAUTOPUH.

CoTpyJIHUYECTBO:

MOHMMAaTh W WCHOJH30BaTh NPEHMYIIESCTBA KOMAHJIHOW W WHIUBUIYATbHOW pabOTHl TIpH
pelieHnd y4eOHBIX 3a/ay; MPUHUMATh I€JIb COBMECTHOM JeATEIbHOCTH, IUIaHUPOBATH
OpraHU3aIMI0 COBMECTHOW PabOTHI, pacmpenessaTh BHABI padOT, TOTOBapUBATHCS, 0OCYXIATh
MIPOIIECC M pe3yibTaT pabOThI; 00001IaTh MHEHUS HECKOJIBKUX JIFO/ICH;

y4acTBOBaTh B TPYNMOBBIX (opmax paboTel (0OCykaeHHS, OOMEH MHEHHHA, «MO3TOBBIC
HITYPMbI» M HHBIE); BBIIOJHATH CBOIO 4acTb pabOThl U KOOPAUHUPOBATH CBOM JIEHCTBUS C
JPYTMMH YI€HaMU KOMAaHJbl; OIIEHMBAaTh KAaueCTBO CBOEr0 BKJaJga B OOMIMHA MPOIYKT IO
KpUTEpUsaM, cHopMyJIMPOBAHHBIM YHACTHUKAMH B3aUMOICHCTBUS.

3) Vuusepcanvnoie pezynamuensie deiicmsus, obecnewusarom Gopmuposanue CMulC08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTUL.

Camoopranusanusi:

COCTaBJISITh IUIaH, aJITOPUTM pEIICHUs 3aJaud, BbIOMpATh CIOCOO perieHusl ¢ y4EToM
HMMEIOLIUXCA PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh M KOPPEKTUPOBATH
BapUaHTHI pelIeHUH ¢ y4€TOM HOBOU HH(pOpMALIHH.

CaMOKOHTPOJIb:

BIIaJIETh HaBBIKAMHU MO3HABATENbHON pedIeKCUH KaK OCO3HAHHS COBEPIIAEMBIX ACUCTBUN U
MBICIIUTENbHBIX ~ TMPOIIECCOB, MX  PE3yAbTaTOB; BIAAETh CIOCOOAMU  CaMOIPOBEPKH,
CaMOKOHTPOJISl IIpOIlecca U pe3ysibTaTa PeleHus] MaTeMaTUYeCcKoi 3a/1a4i;

MpeIBUIIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IpPU pEHICHUU 3aJaud, BHOCUTH
KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, JAHHBIX, HAWJACHHBIX OMIMOOK,
BBISIBIICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJbTaTa LEIH U YCIOBUSIM, OOBSICHATH MPUUUHBI JOCTHKEHHS WU
HEJOCTHKEHHUSI  pe3ylbTaTOB  JESATENbHOCTH, HAXOOWTh  OMHMOKY, JaBaThb  OLEHKY
MPHOOPETEHHOMY OTIBITY.

IHNPEIMETHBIE PE3YJIBTATbBI

OcBoenue quGHoro Kypca «Anre6pa U Ha4dajla MaTCMATHYCCKOI'0 aHaJIM3a» Ha YPOBHC
CpCAHCTO OGIJ.ICFO 06p3.30BaHI/IH JOJIDKHO obecneynBaTh AOCTUKCHHUC CIICAYIOIHUX MPECAMCTHBIX
O6pa3OBaTCJ'ILHBIX PE3YyJIbTATOB:
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10 KJIACC

Yuciia 1 BBIYUCICHUSA

OmnepupoBaTh MOHATUSMH: PAlMOHATIBHOE M JCHCTBUTEIHHOE YHUCIIO, OOBIKHOBEHHAS H
JEeCATUYHAS IPOOb, TPOIICHTEI.

BemonsaTe apudMeTHuecKkue omnepanud ¢ palHOHAIBHBIMA UM JICHCTBHTEIBHBIMU
YUCJIAMM.

BoinonHATe NpUOIMKEHHBIE BBIUMCIICHUS, HCIIOJIb3YSl IIpaBWiIa OKPYIJIEHMsS, JejaTh
MIPUKHUJIKY U OLIEHKY pe3yJIbTaTa BIYUCICHUM.

OmnepupoBaTh MOHATHSAMH: CTEIEHBb C IIEJIBIM TOKa3aTesieM; CTaHmapTHas (opma 3amucu
JNEMUCTBUTENBHOTO 4YMCJIa, KOPEHb HATYPaJbHOM CTENEHHU; MCIO0JIb30BATh MOAXOJANIYI0 (Gopmy
3aIUCHU ACVCTBUTEIBHBIX YHCEII JUISl PEIIECHUS IPAKTUYECKUX 3a]1a4 U IIPEICTABIICHUS TaHHBIX.

OnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC M TAaHT€HC MPOU3BOJIBHOIO yIJIa; UCIOIb30BaTh
3aMMch MPOU3BOJIBLHOTO yIila yepe3 00paTHbIe TPUTOHOMETpUYECKHEe (DYHKIUH.

YpaBHeHUs1 U HEPaAaBEHCTBA

OnepupoBaTh MOHATHSIMH: TOXECTBO, YPAaBHEHHE, HEPABEHCTBO; IIEJIOE, PAIlMOHAIBHOE,
HMppaIMOHAILHOE YPaBHEHHE, HEPABEHCTBO, TPUTOHOMETPUIECKOE YPABHEHHE;

BoimonuaTe  mpeoOpa3oBaHHMs ~ TPUTOHOMETPUYECKHMX  BBIDQKEHUH M pelaTh
TPUTOHOMETPHYCCKHUEC YPAaBHCHUS.

BoinonHaTe peobpa3zoBaHus LENbIX, PAIMOHATIBHBIX U UPPALMOHATIBHBIX BBIPAKEHUN U
peiraTb OCHOBHBIC THIIbI LECJIBIX, pAllMOHAJIBHBIX U HPPALIUOHAJIBHBIX ypaBHeHI/Ifl N HCPABCHCTB.

[IpumeHsTh ypaBHEHHsI M HEPABEHCTBA UIS PELICHHMs] MaTeMAaTUYECKUX 3a/a4 U 3aj1ad U3
pa3IMYHBIX 00JIacCTEel HAYKU U PEATbHON KU3HH.

MopnenupoBaTh peanbHble CUTyalldd Ha s3bIKE anreOpbl, COCTaBISATH BBIPAXKEHUS,
YpaBHEHHUs, HEPaBEHCTBA II0 YCIOBUIO 3a/layM, HCCIENOoBaTh IOCTPOECHHBIE MOJETH C
MCI0JIb30BAHMEM ammapara ajareOphl.

DyYyHKUUM U TPaPUKHU

OnepupoBaTh NOHATUAMU: QYHKIIUS, CIIOCOOBI 3a1aHUs QYHKIIMH, 00JIACTh ONIPEICICHUS U
MHOYECTBO 3HaueHUU QyHKINHU, rpaduK QPyHKIINH, B3aKHMHO 00paTHbBIE (DYHKITUH.

OnepupoBaTb NOHATUSAMU: UETHOCTh W HEUYETHOCTh (PYHKUUHU, HYIH (QyHKIUH,
MIPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Hcnons3oBath rpaduku GyHKIUN )1 pEIICHUsT YpaBHEHUH.

Crpoutb U uuTaTh Tpaduku JTUHEHHOW (QYHKUIMHU, KBAAPATHUHON (YHKIIMH, CTETIEHHOU
(GYHKIHH C LeIbIM OKa3aTeNeM.

Hcnonb3oBath rpapuku QyHKUIUN JUIsI UCCIETOBAHUS MPOILIECCOB U 3aBUCUMOCTEU MpHU
pElIeHUH 3a/a4 U3 IPYTUX Yy4eOHBIX MPEIMETOB M PEallbHOM >KM3HH; BbIpaxkaTh (opMynamMu
3aBUCHUMOCTHU MEX]ly BETUYUHAMHU.

Hauana MaTeMaTH4ecKOro aHAJIN3a

OmnepupoBaTh MOHATUSMHU: TIOCIEIOBATEIILHOCTh, apU(PMETHYecKass U TeOMETPHUSCKas
MIPOTPECCHH.

OnepupoBaTh MOHATHSAMH: OSCKOHEUHO YOBIBAOIas reOMETpUYecKas Iporpeccusi, Cymma
0eCKOHEYHO yOBIBAIOIIEH reOMETPUIECKON IPOTPECCHH.

3a1aBaTh MOCIEIOBATEIBHOCTH PA3JIMYHBIMUA CIIOCOOAMH.

Hcnonps3oBaTh CBOKMCTBA MOCIEAOBATEIBHOCTEH M MPOTPECCHIl IS PEUICHUS pPeabHBIX
3aJa4 MPUKJIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA
OnepupoBaTh NOHIATUSAMU: MHOKECTBO, ONIEPAIIMU HAJl MHOKECTBAMH.
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Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN arapar AJis1 OIMCAaHUs peabHbIX IIPOLIECCOB
U SIBJICHUH, IPU PELICHUH 33734 U3 JPYTruX y4eOHbIX MPEJIMETOB.
OmnepupoBaTh NOHATUSAMU: OIPEACICHUE, TEOPEMA, CIEACTBUE, 10KA3aTEIbCTBO.

11 KJIACC

Yuciia 1 BBIYUCICHUSA

OnepupoBaTb MNOHATHSMH: HATypaJbHOE, II€JI0€ YHUCIO; MCIOJIb30BaTh IPU3HAKU
JEIIMMOCTH LIEJIBIX YUCEII, PA3JIOKCHHUE YMCIIA Ha IPOCTHIE MHOXKUTEIIN 7Sl PELICHHS 3a1a4.

OnepupoBaTh MOHATHUEM: CTEIIEHb C PALlMOHATIBLHBIM [T0KA3aTEIEM.

OnepupoBaTh NOHATUAMMU: JIOTapU(PM YKCia, JECITUUHbIE U HATYpaJlbHbIE JIOTapU(PMBL.

YpaBHeHUsS] M HEPABEHCTBA

[IpumensTs cBoOicTBa CTEMEeHM s MpeoOpa3oBaHUs BBIPAKEHUN; ONEpPUpPOBATH
MOHATHUAMM: IIOKA3aTeJIbHOE YpaBHEHHWE M  HEPABEHCTBO; peulaTb OCHOBHBIE  THIIBI
ITOKA3aTEeIbHBIX YPABHEHHUI U HEPABEHCTB.

BoeinonHaTe npeoOpa3oBaHUsl BbIpaXXEHUM, coaepkKalllux Jorapu@msl; ONepupoBaTh
MOHATUSAMH: JIOTapU(PMHUUYECKOE YpaBHEHHME U HEPaBEHCTBO; pellaTh OCHOBHBIE THIIbI
Jorapu(MUUECKUX YpaBHEHUHM U HEPaBEHCTB.

Haxonuths pemenus npocTenimmx TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSMHU: CUCTEMA JIMHEHHBIX YPaBHEHHUU M €€ PEIIeHHE; UCIO0JIb30BaTh
CUCTEMY JINHEWHBIX YPAaBHEHUM JUISl PELICHUS] PAKTUYECKUX 3a/1a4.

Haxonute penieHus npoCTEHIINX CHCTEM M COBOKYITHOCTEW pallMOHAJIBHBIX YPAaBHEHUHN U
HEPABEHCTB.

MojenupoBaTh peajibHbleé CHUTYyallMd Ha s3bIKE anreOpbl, COCTABJIATh BBIPAKEHMUS,
YPaBHEHHs, HEPABEHCTBA U CHCTEMBI 110 YCIOBUIO 3a/1a4M, UCCIENO0BATh IOCTPOECHHBIE MOJCIH C
HCIOJIb30BAHUEM alllapara ajareopsl.

DyHKUUM U TPaPUKH

OnepupoBaTh MNOHATUAMU: TIEpUOAUYECKass (YHKLHSA, T[POMEKYTKM MOHOTOHHOCTH
(GYHKIMH, TOYKU SKCTpeMyMa (YHKIIMH, HauOoJblllee U HauMeHblllee 3HaueHus (yHKIUH Ha
MIPOMEXKYTKE; UCIIOJIb30BATh UX JIJIs MCCleA0BaHUs (DYHKIMH, 33JaHHOM rpa@uKoM.

OnepupoBaTh  MOHATHSAMHU:  rpaduKd  TOKa3aTeNbHOHM,  JorapupMu4eckod U
TPUTOHOMETPUYECKUX (PYHKUUN; N300pakaTh X HA KOOPJAWHATHOW TUIOCKOCTHU U HCIIOJIb30BATh
JUIS peIlieHUs YpaBHEHUN U HEPABEHCTB.

N306paxaTh HAa KOOPAMHATHOM IUIOCKOCTH TpaduKU JUHEHHBIX YypaBHEHUH U
MCIOJIb30BATh UX VIS PEIICHUS CUCTEMbI JIMHEHHBIX YPaBHEHHIA.

Hcnonb3oBathk rpadguku (QyHKIUN IS HCCIEAOBAHUS TMPOIECCOB M 3aBUCUMOCTEH U3
JOPYTrUX y4eOHBIX UCIUILIUH.

Hayana maTeMaTH4ecKOro aHaJIm3a

OmnepupoBaTh MOHATUSAMU: HEMIPEepbIBHAS (QYHKIIMS; TPOU3BOJHAS (DYHKIIMU; UCTIONb30BAThH
reoMEeTpUYECcKUi 1 (PU3NYECKUI CMBICI TPOU3BOIHON JUIS pELIeHUs 3aaY.

HaxonuTh Npou3BOAHBIE 3JIEMEHTAPHBIX (YHKIUH, BBIUYUCIATH MPOU3BOJHBIE CYMMBI,
MIPOU3BE/ICHNUS, YACTHOTO (DYHKIIMH.

Hcnonb3oBaTh MPOM3BOAHYIO [UIl HCCIEAOBaHUS (YHKIMM HAa MOHOTOHHOCTh U
SKCTPEMYMBI, IPUMEHATH PE3yNIbTaThl UCCIEA0BAHUS K TIOCTPOEHUIO IPahruKOB.

Hcnonb30BaTh MPOM3BOAHYIO ISl HAXOXKJCHHUS HAWIYYLIEro pPelIeHHUs B MPUKIAJHBIX, B
TOM YHCJIE€ COLMATIbHO-OKOHOMHYECKHUX, 3a/1a4ax.

OmnepupoBaTh MOHATUAMHU: NEPBOOOpa3Has M HMHTErpayl; MOHUMATh T€OMETPUYECKUNA U
¢bu3nvecKkuit CMBICI UHTErpaa.
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HaxonuTh mepBooOpa3Hbie 3IeMEHTapHBIX (YHKIIHIA;, BBIYUCIATH UHTErpai mo (Gopmyie
Hrrorona—Jleitbuuria.

Perrate mpukiagHpie 3a7aud, B TOM YHCIIE COIMATbHO-?KOHOMHYECKOTO M (PH3UUECKOTO
XapakTepa, CpeICTBAMHA MAaTEMaTHYECKOTO aHAJIN3a.

I'EOMETPUA
INJIAHUPYEMBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pEe3yNbTaThl OCBOCHHUS MPOTpaMMbl yueOHOTO mpenmera «MaTemaTuka
XapaKTepU3yIOTCS:

I'paxxnanckoe BociMTaHue:

chOpMUPOBAHHOCTBHIO TPAKIAAHCKON TIO3UIIMU OOYy4aIoIIerocsi KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHAa POCCHUHCKOrO OOIECTBa, MPEICTABICHUEM O MAaTEMaTUYECKHX OCHOBAX
(YHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SIBICHHUM, TPOLEAYp TpakJIaHCKOTO OOIIecTBa
(BBIOOPBI, OTIPOCHI W Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIBHBIMH HHCTHUTYTAMU B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM.

IMaTpuoTHYeCcKoe BOCIUTAHME:

c(OpPMUPOBAHHOCTHIO POCCUHCKOMN Tpak1aHCKON MAEHTUYHOCTH, YBAXKEHHUS K MPOLLIOMY
U HACTOSIIEMY pOCCHMCKOW MaTreMaTUKH, IEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHUAM
POCCHICKMX MAaT€MaTUKOB M POCCHUUCKOM MaTEMaTHMYECKOW IIKOJbI, K WCIOJb30BAHUIO ATUX
JOCTIDKCHHM B IPYTrUX HayKaX, TEXHOJOTHX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHHMEM JYXOBHBIX LIEHHOCTEH POCCHICKOro Hapoja; c(hopMHpPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHUS, ITUYECKOT0 MOBEACHMS, CBA3AHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>KEHUM HAyKH W JEATEIbHOCTBIO YYEHOrO; OCO3HAHHWEM JIMYHOTO BKJIaJa B IMOCTPOEHUE
YCTOMYHMBOTO OYAYIIIETO.

JcTeTHYeCKoe BOCIIUTAHME:

JCTETUYECKUM  OTHOLIEHHMEM K  MHUDPY, BKIIOYasg  3CTETUKY  MaTE€MaTUYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a4ad, peHIeHUH, PpacCyXJCHUN; BOCIHPUUMYHBOCTHIO K
MaTeMaTHYE€CKUM acCleKTaM pa3JInYHbIX BUJIOB UCKYCCTBA.

dusuyeckoe BOCIUTAHUE:

cOpPMUPOBAHHOCTHIO YMEHHsI MPHUMEHITh MaTeMaTHYecKue 3HaHUS B HHTepecax
310pOBOr0 M 0e30macHoro o0pasza »U3HH, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 3/J0POBbBIO
(3mopoBoe muTaHHe, cOATAHCHPOBAHHBIA PEKUM 3aHSATUH M OTAbIXA, peryispHas (uznueckas
aKTUBHOCTb); (PU3UYECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATHUSAX CIIOPTUBHO-030POBUTEIHHON
NEeSATENbHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TpPYIy, OCO3HAaHHEM IIEHHOCTH TPYAOIIOOMS; MUHTEPECOM K Pa3IUYHBIM
chepam mpodhecCHOHATBHOW JEesITeNbHOCTH, CBSI3aHHBIM C MAaTEMaTUKON U €€ MPHIIOKECHHSIMH,
YMEHHMEM COBepIIaTh OCO3HAHHBIN BBIOODP Oyayiiel mpodeccuu U peann30BbIBaTh COOCTBEHHBIE
KU3HEHHBIC TIUIaHBl; TOTOBHOCTHIO M CIOCOOHOCTBIO K MaTeMaTH4YeCKOMY OOpa30BaHHUIO U
caMo00pa30BaHUI0 HAa TMPOTSHDKEHWU BCEW JKWM3HU; TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
pelIeHUN TPAKTUYECKUX 3a]]a4 MaTeMaTHYECKON HAPaBICHHOCTH.

JK0JI0TrHYeCKOe BOCIIUTAHME:

c(OPMUPOBAHHOCTHIO HKOJIOTUYECKON KyJIbTYpHI, TMOHUMAHHEM BIHSHUS COIHMAIBHO-
SKOHOMHUYECKUX MPOLIECCOB HA COCTOSHUE NPUPOJHOM M COLMAIBHOW CpEAbl, OCO3HAHUEM
rII00aTBbHOTO  XapakTepa  JKOJOTHMYECKUX TpoOsieM; OpUeHTaled Ha  MpUMEHEHHE
MaTeMaTHYeCKUX 3HAHWM JJIs PEIICHUs 3a7ay B 00JIaCTH OKPY)KAIOIIEeH Cpefbl, MIIaHUPOBAHUS
MOCTYIIKOB U OLIEHKH UX BO3MOKHBIX MTOCIEACTBHUI I OKPYXKAOLIEH CPEIBL.

I{leHHOCTH HAYYHOI'O NO3HAHUSA:
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c(OPMHUPOBAHHOCTBIO MHPOBO33PEHHS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW U OOLIECTBEHHOW MPAKTUKH, TOHUMAHHEM MaTeMaTHUECKOW HayKH Kak chepbl
YEJIOBEYECKOMN NEATEIIbHOCTH, TANOB €€ Pa3sBUTHA M 3HAYUMOCTH IS Pa3BUTHUSA LIMBWIN3ALUY;
OBJIAJICHUEM S3BIKOM MAaTEMAaTHMKH UM MAaTEMaTU4YECKOM KYJIbTYpOM KaK CPEACTBOM IO3HAHUS
MHpa; TOTOBHOCTBIO OCYLIECTBJIATH IIPOCKTHYIO U  HCCIEAOBATEIBCKYIO JIE€ATEIbHOCTh
VHJMBHUyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

MetanpeaMeTHbIe pe3yIbTaThl OCBOCHHSI IIPOTPAMMBI YIeOHOTO TIpeameTa «MaTeMaTHKa
XapaKTepU3YIOTCS  OBJAJICHHEM  YHHBEPCAIBHBIMUA  HO3HABAMENbHBIMU  OeliCMBUAMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUAMU,  YHUBEPCANbHBIMU — PecYIsmUGHbIMU
OeticmeusMu.

1) Vuusepcanvuvie nosnasamensvhole oeticmsus, 0becnedusaom Gopmuposanie 6a306bix
KOZHUMUBHBIX NPOYECco8 00yuarwmuxcsa (0ceoeHue Memooo8 NO3HAHUS OKPYHCAlouwe2o mupa,
npuMeHeHUe 102UIeCKUX, UCCIe008ameNbCKUX Onepayull, yMeHull pabomams ¢ uHghopmayuet).

Ba3oBble 1ornyeckue neicTBuUs:

BBISIBIISIT U XapaKTEPHU30BaTh CYIIECTBEHHBIC NMPHU3HAKA MaTEMaTHYEeCKUX OOBEKTOB, TIOHSTHH,
OTHOIICHWH MEXIy TIOHATHAMHU; (OPMYITUPOBATH OIPEACICHHUS TOHITHIA, YCTaHABJIUBATH
CYIIIECTBEHHBIN NIPHU3HAK KiIaccCH(DUKAIMKA, OCHOBAHUS U 000OIIECHUS U CPAaBHEHUS, KPUTCPUHU
MIPOBOIMIMOTO aHAJIH3a,;

BOCIIPHHUMATh, (OPMYJIHUPOBATH W MPEOOPa30OBBIBATH CYKJICHHUSA: YTBEPJIUTCIBHBIE U
OTpHUIATENIbHbIC, SAMHIYHBIC, YaCTHBIC W 00IUE; YCIIOBHEIE,

BBISIBJIATH MATEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U TIPOTHBOPEUHSI B (paKTax, TaHHBIX,
HAOJIOICHUSX W YTBEPXKACHUSX; TpeaaraTh KPUTEPHH ISl BBISIBICHUS 3aKOHOMEPHOCTEH W
MPOTUBOPEUHIA;

JeNaTh BBIBOJBI C HWCIIOJNB30BAaHMEM 3aKOHOB JIOTUKH, JEAYKTHBHBIX W WHIYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHUH TT0 aHAJIOTHH;

MIPOBOJIUTh CaMOCTOSITETIHHO JO0Ka3aTelbCTBA MATEMaTHUECKUX YTBEPKICHUU (TpsSMbIE W OT
NPOTHBHOTO), BBICTPAaWBaTh apryMEHTAILMIO, MPHUBOJUTH MHPUMEPHI W  KOHTPIPHUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIC CYXKICHUS M BHIBOJIBL;

BBIOMpATh CHOCOO perieHus y4eOHOW 3ajauM (CpaBHUBATh HECKOJIBKO BapUaHTOB PEUICHHS,
BBIOMPATh HAHOOJIEE MOIXOAIINI ¢ Y4ETOM CaMOCTOSITEIIHHO BBIJICIICHHBIX KPUTEPHEB).

Ba3oBble uccienoBarebCcKHe NeliCTBUA:

UCIIOJb30BaTh BOIMPOCHI KaK HCCIICAOBATEIICKANH HHCTPYMEHT TIO3HaHUS; (HOPMYIHpPOBAThH
BOTIPOCHI, (DUKCUpPYIOIIKME TPOTHBOPEYHE, NpOOIEeMy, YCTaHAaBIMBAaTh HCKOMOE U JIaHHOE,
(bopMUPOBATh THIIOTE3Y, APT'YMEHTHPOBATh CBOO IMO3UIUI0, MHEHHE;

MIPOBOJIUTH CAMOCTOSITEIBHO CIUTAHWPOBAHHBIN SKCIICPUMEHT, HCCICIOBAHKE 110 YCTAHOBJICHUIO
0COOCHHOCTEH MAaTeMaTHYeCKOro OOBEKTa, SIBJICHUS, MpPOIECCa, BBISBICHHIO 3aBHCHMOCTEH
MEX]ly 00BEKTaMH, SIBJICHUSMH, ITPOIIECCAMU;

CaMOCTOSTENIbHO (hopMyHpoBaTh OOOOIIEHUS W BBIBOABI IO pe3yJbTaTaM IPOBEIEHHOTO
HaOIIO/ICHUS, UCCIIEeI0OBAHUS, OIIECHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3YIbTATOB, BHIBOJIOB U
0000I1IeHMI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MpOIlecca, a TAKKe BBIABUTaTh MPEINOJIOXKEHUS O €ro
Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmeii:

BBISBIIATh JNeUIUTHl MH(DOpPMAlUM, NAaHHBIX, HEOOXOAMMBIX MIJIi OTBETAa HA BOIMPOC WU IS
pelIeHus 3a/1a4H;
BBIOMpaTh  WHGPOPMAIMIO M3  HCTOYHHUKOB  Pa3jMYHBIX  THUIOB,  aHAJIU3UPOBATH,
CUCTEeMAaTU3UpPOBaTh W HMHTEPHPETUPOBATh HWHGOPMALMIO pPA3NIUYHBIX BUIOB U  (opm
MIpeICTaBJICHHS;
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CTPYKTYpUpPOBaTh MH(POPMALMIO, NPEACTABIATh €€ B PasiIU4HbIX (popMax, HMILTIOCTPUPOBATH
rpaduyuecKy;
OLICHUBATh HAAEKHOCTH HH(OPMAIHH IO CAMOCTOSATENEHO C(HOPMYITUPOBAHHBIM KPUTEPHSIM.

2) VHueepcanvhvlie KOMMYHUKamMugHble Oelicmeus, 00ecneuugarom coopmuposaHHocmsy
COYUANBLHBIX HABLIKOE 00YUAIOUWUXCHL.

Oo0menne:
BOCHPUHUMATH U (DOPMYITHPOBATH CYXJICHUS B COOTBETCTBHHU C YCIOBHUSAMU U LENISIMU OOIICHUS;
SICHO, TOYHO, I'PAaMOTHO BBIP@)XATh CBOIO TOYKY 3PEHHS B YCTHBIX M IMHCHMEHHBIX TEKCTaX,
JaBaTh MOSICHEHHUSI [0 X0y PEIICHUS 331a4H, KOMMEHTHUPOBATH MOJyYCHHBIA PE3YIIbTaT;
B XO0Je OOCYXKIEHHMs 3aJaBaThb BOIPOCHl IO CYILIECTBY OOCYKIaeéMOW TeMbl, MpOOIEMBI,
pemaemMoii 3aaa4u, BBICKAa3bIBAaTh WJCH, HAICJICHHbIC HA TOWCK PEIICHHS; COTOCTABISATH CBOM
CYXJIEHHsI C CYXJECHUSIMH APYrHMX YYaCTHUKOB JUAIIOTa, OOHAPY)KUBATh PAa3IM4HMe U CXOJCTBO
MO3ULMI; B KOPPEKTHOU popme popMynpoBaTh pa3HOTIACHs, CBOU BO3PaKEHUS;
MPEJCTaBIATh pPE3ylAbTaThl pPELIEHUS 3aJaud, OKCIEPUMEHTa, WCCIEAOBAHUSA, IPOEKTa;
CaMOCTOSITEJIbHO BbIOMpaTh (opmar BBICTYIUIEHHS C Y4€TOM 3aJad [pPE3CHTAluu U
0COOEHHOCTEH ayAUTOPUH.

CoTpyannuecTBo:
MOHMMAaTh W WCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHONW W WHIWBUAYAJbHOW pabOTHl TpH
pemeHnH y4eOHBIX 3a/a4; TPUHAMATh IeJIb COBMECTHOH JEATENbHOCTH, IUIAHUPOBAThH
OpraHU3aIMI0 COBMECTHOW PabOTHI, paclpenensaTh BHABI pabOT, OTOBApUBATHCS, 0OCYXIATh
MPOIIECC B pe3yibTaT pabOThl; 0000aTh MHEHUS HECKOJBKUX JIFOJIEH;
y4acTBOBAaTh B TPYHNOBBIX (opmax paboTel (0OcyxkaeHHs, OOMEH MHEHUI, «MO3TOBbIE
IITYPMBI» W WHBIC); BBIOJHATH CBOI YacTh pabOTHl M KOOPIAMHUPOBATH CBOW JIEHCTBHS C
JIPYTMMH YI€HaMU KOMAaHJbl; OIIEHMBATh KAaueCTBO CBOEr0 BKJaJa B OOMIMHA MPOIYKT IO
KpUTEepUsM, chopMyIMpPOBAaHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

3) Vuusepcanvnoie pezynamuensie deiicmsus, obecnewusarom Gopmuposanie cCmviCL08bIx
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranuszanms:
COCTaBJIATH IUIaH, AITOPUTM PELICHUs 3a/1a4ul, BEIOUPATh crioco0 penieHus ¢ yuéTom
HUMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U KOPPEKTUPOBATH
BAapUAHTHI PELICHUH ¢ yu€TOM HOBOM MH(POpMAITIH.

CaMOKOHTPOJIb:
BJIaJIETh HaBbIKAMU MO3HABATENbHON pedIeKCuu KaK OCO3HAHHS COBEPIIAEMBIX ACUCTBUN U
MBICIIUTEIbHBIX ~ MPOILIECCOB, HMX  PE3yAbTaTOB; BJIaJeTh CHOCOOAMH  CaMOIIPOBEPKH,
CaMOKOHTPOJISl IIpOIlecca U pe3ysbTaTa PeleHusl MaTeMaTUYecKoi 3a/1a4i;
MpeIBUIIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IpU pEHICHUU 3aJaud, BHOCHUTH
KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIHLCTB, JAHHBIX, HAWJACHHBIX OMIMOOK,
BBISIBIICHHBIX TPYTHOCTEH;
OIICHUBATh COOTBETCTBUE PE3yJbTaTa LEIHU U YCIOBUIM, OOBICHITH MPUUYUHBI JOCTUKECHUS WU
HEIOCTMKEHHUSI  pe3yJlbTaTOB  JESATENbHOCTH, HAXOOWTh  OMIMOKY, JaBaThb  OLEHKY
MPHOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIBTATbBI
10 KJIACC

OnepupoBaTh NOHATHAMU: TOUKA, MPAMAs], IJIOCKOCTb.

[IpuMeHsTh aKCMOMBI CTEPEOMETPUHU U CIEACTBUSA U3 HUX MPHU PEIICHUH M€OMETPUUECKUX
3aj1ay.

OnepupoBaTh MNOHATUSAMHU: TaPAJUICNBHOCT W NEPHEHAMKYISIPHOCTh NPSIMBIX U
MIOCKOCTEH.

KnaccuduimpoBars B3auMHOE pacIoyioKeHNE MPSIMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE.
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OnepupoBaTb NOHATUSAMM: JBYIPAaHHBIM yroy, TrpaHU JBYIPaHHOIO Yyria, pedpo
JBYTPAHHOIO YIJIa; JUHEHHBINA yroJl ABYITPaHHOTO yIila; TpajycHasl Mepa ABYIPaHHOTO yIJia.

OmnepupoBaTh MOHATUAMU: MHOTOI'PAaHHHK, BBIMYKJIBIA W HEBBITYKIBIH MHOTOTPAHHUK,
3JIEMEHTBHl MHOTOI'PaHHUKA, IPABUJIbHBIM MHOTOT paHHHUK.

PacriozHaBaTh OCHOBHBIE BHJ/IbI MHOTOTPaHHMKOB (MHMpaMujia; Ipusma, IpsIMOYroJIbHBIN
napajuiesienumne, Kyo).

KnaccupunupoBaTb MHOTOTpaHHHMKH, BBIOMpas OCHOBAaHUSA JUIA  KJIACCHU(HKAIUU
(BBITTyKJIBIE ¥ HEBBINYKJIbIE MHOTOTPAHHUKHW; TPABHJIbHBIE MHOTOTPAHHUKHU; MpSIMbIE U
HAKJIOHHbIE IPU3MbI, TapaJIICIICUIIE b ).

OnepupoBaTh NOHATUAMU: CEKYIIasl INIOCKOCTh, CEYEHNE MHOTOT'PAaHHUKOB.

OOBACHATH MPUHLMIIBI IOCTPOEHUS CEUEHUH, UCTI0NIb3Ysl METO/I CIIEJI0B.

Crpouth cedyeHHss MHOTOTPAHHUKOB METOJOM CJIEJOB, BBINOJHATH (BBIHOCHBIE) IMJIOCKHE
YepTeKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYP: BUJ CBEPXY, COOKY, CHH3Y.

Pemath 3a1aun Ha HaX0K/IeHUE T€OMETPUUYECKUX BEJIMYMH 10 00pa3laM WIH aJropuTMam,
MIPUMEHSIS] U3BECTHbIE AHAJIWTUYECKHE METOJIbl MPU PEIICHWH CTAaHAAPTHBIX MaTeMaTHYECKUX
3aJla4 Ha BBIYMCIICHUE PACCTOSHUN MEXIy JBYMsI TOUKaMH, OT TOUYKHU J0 NPSAMOM, OT TOUKH /10
IJI0CKOCTH, MEXKIY CKPELINBAIOIIUMHUCS TIPSIMBIMU.

Pemath 3a7aun Ha HaX0XKJIEHUE TEOMETPUUYECKIX BETUYMH 110 00pa3iiaM WK alropuTMam,
MIPUMEHSST U3BECTHbIE AHAJIUTUYECKHE METOJIbl MPU PEIICHWH CTAaHAAPTHBIX MaTeMaTHYEeCKHX
3a/lad Ha BBIYUCIIEHHE YIJIOB MEXJy CKPEHIMBAIOUIMMUCS NPSIMBIMH, MEXIy MNpsAMON U
IJI0CKOCTBIO, MEXTY MJIOCKOCTSIMHU, ABYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI M TUIOIIAIN OBEPXHOCTEH MHOTOTPAHHUKOB (IIpH3Ma, MHUpaMuja) C
NpUMeHeHHeM (OpMyJ; BBIUMCIATH COOTHOIIEHUS MEXAy IUIOMAASIMH [OBEPXHOCTEH,
00bEéMaMu IOJIOOHBIX MHOTOTPAHHUKOB.

OmnepupoBaTh MNOHATHSAMM: CHUMMETPHUS B IPOCTPAHCTBE; LEHTP, OCh M IUIOCKOCTb
CUMMETPHHU; LEHTP, OChb U INIOCKOCTh CUMMETPHUH (PUTYPHI.

N3BnekaTs, npeoOpa3oBbIBaTh U MHTEPIPETUPOBATH MH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTypax, MPEJCTaBICHHYIO Ha YepTekaxX U pUCYHKaX.

[IpumensTe reoMerpudeckue (akThl Uil pELIEHHUS CTEPEOMETPUUYECKMX —3ajad,
IIPEINOJaraIliX HECKOJIbKO ILIaroB pELICHUs, €CIM YCIOBUS NPUMEHEHMs 3a/laHbl B SIBHOM
dbopwme.

[IpumMensaTh mpocTeiire NporpaMMHbIE CpPEACTBA M 3IEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI [IPU PELICHUU CTEPEOMETPHUECKUX 3aay.

[IpuBoauTh mpHUMEpbl MaTEMaTHMYECKUX 3aKOHOMEPHOCTEW B MPHUPOJE M JKU3HH,
pacro3HaBaTh NPOSIBJICHUE 3aKOHOB F'€OMETPUHU B UCKYCCTBE.

[IpuMeHATh MOJydeHHBbIE 3HAHUS HAa MPAKTUKE: aHAJIM3UPOBATh pPEalbHblE CUTyallUd U
IPUMEHATh M3y4YEHHBIE TIOHATHA B  IIpoLlecCe IOMCKAa  PELICHHUs  MaTeMaTHYeCKU
c(opMyJINPOBaHHOW MPOOIEMbI, MOJECIUPOBATh pEalbHbIE CUTYyallUd HA SI3bIKE I'€OMETPHH,
UCCIIeI0BaTh MOCTPOECHHBIE MOJIENH C HCMOJb30BAaHUEM I€OMETPUYECKUX MOHATHH U Teopem,
anmapara anredpbl; pelarb IpakTHYeCKUe 3ajaul, CBSI3aHHbIE ¢ HAXOXKAEHUEM IeOMETPUUYECKUX
BEJIMYMH.

11 KJIACC

OmnepupoBaTtb HOHATHSAMMU: LWIVHIpHYECKAs MIOBEPXHOCTb, oOpasyromiue
LWIMHAPUYECKOHN MOBEPXHOCTH; IWINH/IP; KOHWYECKasi OBEPXHOCTb, 00pazyromne KOHUYECKOn
MOBEPXHOCTHU, KOHYC; ChepruuecKasi HOBEPXHOCTb.

Pacnio3naBatk Tena BpaiieHus (IMIMHADP, KOHYC, chepa u map).

OOBACHATH CIOCOOBI MOJTyYEHHUS TEJl BPALLICHHSL.

KnaccugunupoBaTb B3aUMHOE pacioyioxkeHne chepbl U MI0CKOCTH.

OnepupoBaTh NOHATHUAMM: IIAPOBON CEIrMEHT, OCHOBAaHME CETMEHTA, BBICOTA CErMEHTA;
LIapOBOM CJIOM, OCHOBAHHUE IIAPOBOTO CJIOS, BBICOTA IAPOBOTO CJIOS; IIAPOBOM CEKTOP.
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Boeruncnsate 00bEMBI M TIIOIMIAIN TIOBEPXHOCTEH TEN BpAIlCHUS, T€OMETPUUECKUX TEN C
pUMEHEHHEM (HOPMYIL.

OmnepupoBaTh MOHATHAMU: MHOTOIPAaHHHK, BIIMCAaHHBI B cdepy W OMHCAHHBIA OKOJIO
cdepsr; cdepa, BOUCaHHAS B MHOTOTPAHHHK HITH TEJIO BPAIICHUS.

BbIUuciaTh COOTHOMIEHUS MEXK/Ty TUIOIIAIMH [TOBEPXHOCTEH U 00bEMaMH 1OTOOHBIX TEII.

N3o0paxats u3y4aemble (UTYpHI OT PYKH W C TPUMEHEHHEM IPOCTBIX UYEPTEKHBIX
MHCTPYMEHTOB.

BbInosiHATE (BBIHOCHBIE) TIOCKUE YEPTEXHU U3 PUCYHKOB MPOCTBIX 0OBEMHBIX QUTYp: BUL
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TeIl BPAIICHUSI.

W3BnekaTh, MHTEPIPETHPOBATH U MPEOOPA30BBIBATH MH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUIECKUX (PUTYpax, MPEACTaBICHHYIO Ha YePTek,axX U PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BoInonHATE A€MCTBUS CIIOKEHUSI BEKTOPOB, BHIUNTAHUSI BEKTOPOB U YMHOXKEHUSI BEKTOpa
Ha 4YHCII0, OOBSICHATH, KAKUMHU CBOMCTBAMU OHH 00J1a/1a10T.

[IpuMeHATH MpaBWIIO NapAIIIENIECIUIIEAA.

OnepupoBaTh NOHATHUSMHU: JIEKAPTOBBI KOOPAWHATHI B IMPOCTPAHCTBE, BEKTOp, MOAYJb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YroJ MEXKIy BEKTOPAMH, CKaJSIPHOE
MIPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE BEKTOPHI.

Haxonnute cymMmmy BEKTOPOB M IPOM3BEJICHNE BEKTOPA HA YMCIIO, YTOJI MEXKIY BEKTOPAMH,
CKaJISIPHOE IIPOU3BEACHHUE, PACKIIAAbIBATh BEKTOP IO JIBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aiaBaTh IVIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPIMHAT.

[Ipumensts reomeTpuyeckue (GakThl IS PELIEHUS CTEPeOMETpPUYECKUX 3ajad,
MPEANOJIArarolUX HECKOJbKO IIArOB PEHICHUsS, €CIM YCIOBHS NPUMEHEHHs 33JlaHbl B SIBHOM
dbopwme.

Pemats mpocreiimmne reoMeTpU4eCKUe 3a1a4d Ha MPUMEHEHHE BEKTOPHO-KOOPAUHATHOTO
METO/a.

Pemare 3amaunm Ha J0OKA3aTEIbCTBO MAaTEMAaTHMYECKUX OTHOUICHMM M HaXOXKJIECHUE
Tre€OMETPUYECKUX BEJIMYMH MO0 00pa3liaM MM aJropuTMaMm, MPUMEHss M3BECTHBIE METObl IpU
PEILIECHNN CTaHAAPTHBIX MaTEMaTHYECKUX 3a7a4.

[IpuMeHATh NpOCTEHIIME MPOrPAMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHHKALMOHHBIE
CUCTEMBI IIPH PEIICHUU CTEPEOMETPUUECKUX 3a1a4.

IIpyBoauTE mHpUMEpPBl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOJE U KHU3HH,
pacrno3HaBaTh IPOSIBJICHHE 3aKOHOB F'€OMETPUU B HCKYCCTBE.

IIpuMeHATh MOJIydEHHBIE 3HAHMS Ha IPAKTUKE: aHAJIU3UPOBATh PEAJIbHBIC CUTYalUd U
IIPUMEHATh  W3YYEHHBIE TIOHATHS B IPOLIECCE IIOMCKA  PEHICHUs  MaTeMaTU4YeCKU
c(OpMyJIMpPOBaHHONW MPOOIEMBl, MOJIEIUPOBATh pEAbHbIE CHTyallMd Ha sI3bIKE T'€OMETPHHU,
HCCJIEI0BaTh IIOCTPOEHHBIE MOJEIN C HCIOJIb30BAHUEM I'€OMETPUYECKUX IOHATUN U TEOpEM,
anmapara anredpsl; perarb IpakTHYECKUe 3ajauil, CBSI3aHHbBIE C HAX0XKICHUEM I'€OMETPHUUYECKIX
BEJINYMH.

BeposSiTHOCTH U CTATHUCTHKA

IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE PE3yNbTaThl OCBOCHHUS MPOrpaMMbl ydeOHOTO TmpenMera «MaTemMaTHKa
XapaKTEepU3yIOTCS:

I'paxxnanckoe BociMTaHue:

cOPMUPOBAHHOCTHIO TPAKIAHCKON TMO3WUIMU OOydarlerocs Kak aKTUBHOTO W
OTBETCTBEHHOTO 4JIEHAa POCCHICKOTO OOIIECTBA, MPEACTABICHHEM O MaTEeMAaTHYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHHUH, MpPOIEAyp TpaKIaHCKOTO OO0IIecTBa
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(BBIOOpPBI, OMPOCHI W Tp.), YMEHHEM B3aMMOJICHCTBOBAaTh C COLMAIBHBIMA HHCTUTYTaMU B
COOTBETCTBUH C UX (DYHKLIUSAMHU U HA3HAYECHUEM.

IIaTpuoTnyeckoe BocIMTAHKE:

Cc(OPMHUPOBAHHOCTHIO POCCHICKON TPaKJAHCKON MACHTUYHOCTH, YBAXECHHUS K MPOLLIOMY
U HACTOALIEMY pPOCCUHCKONW MaTEMaTHKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUMCKOM MAaTEMAaTHYECKOW IIKOJbI, K HCIOJb30BAHUIO ITUX
JTOCTIKEHHUH B PYrUX HayKaX, TEXHOJOTHX, chepax SKOHOMHUKH.

JlyXOBHO-HPAaBCTBEHHOI'0 BOCIINTAHMSA:

OCO3HAHMEM JIyXOBHBIX IICHHOCTEH pPOCCHIICKOTO Hapoaa; c(popMHUPOBaHHOCTHIO
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHUS, CBA3AHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTHUKEHUM HayKd U JESTENIbHOCThIO YYEHOr0; OCO3HAHHWEM JIMYHOTO BKJIAJa B IOCTPOEHHUE
YCTOMYMBOTO OYAYIIETO.

JcTeTHYecKoe BOCIIUTAHUe:

ACTETUYECKUM  OTHOIIEHWEM K MHpPY, BKJIIOYas ACTETHUKY  MaTeMaTHYeCKUX
3aKOHOMEpHOCTEH, OOBEKTOB, 3ajady, peHIeHUH, pacCyXJE€HUN; BOCIHPUUMYHMBOCTBIO K
MaTeMaTHYEeCKUM aclleKTaM pa3IMYHbIX BUJOB HCKYCCTBA.

dusuyeckoe BOCIIUTAHHE:

cOpPMUPOBAHHOCTHIO YMEHMsSI MPUMEHSITh MaTeMaTHYecKue 3HaHUS B HHTepecax
310pOBOro M Oe3omacHoro oOpas3a >KW3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3I0POBBIO
(3nopoBoe muTaHHe, COATAHCHUPOBAHHBIA PEXUM 3aHATUN M OTAbIXa, peryispHas (usnueckas
aKTUBHOCTb); (PU3MYECKOTO COBEpIIEHCTBOBAHUS, MPU 3aHATUSAX CIOPTUBHO-03/10POBUTEIHHON
NeSITENIbHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TpPYyIy, OCO3HAaHMEM II€HHOCTH TPYAOIIOOMS; MUHTEPECOM K Pa3IUYHBIM
chepaMm mpodecCHOHATBHOM JesITebHOCTH, CBSI3aHHBIM C MAaTEMaTUKON U €€ MPHIIOKEHUSIMH,
YMEHHEM COBEpIIAaTh OCO3HAHHBIN BBHIOOp OyayIieit mpodeccuu M peaan30BbIBaTh COOCTBEHHBIC
KU3HEHHBIC IUJIaHBl, TOTOBHOCTbIO M CIOCOOHOCTHIO K MaTeMaTHdeckoMy oOOpa3oBaHUIO U
caMo00pa30BaHUIO Ha MPOTSHKEHWH BCEW JKWM3HU; TOTOBHOCTBHIO K AaKTUBHOMY Y4YacTHIO B
pEelIeHNN TPAKTUYECKUX 3a]a4 MAaTEMaTHYECKON HAIIPABICHHOCTH.

JK0JI0TrHYeCKOe BOCIIUTAHHE:

c(OPMUPOBAHHOCTBHIO HKOJIOTUYECKON KYJAbTYpbl, MOHUMAHUEM BIMSIHUS COLUAIBHO-
SKOHOMHUYECKHX IIPOLIECCOB HA COCTOSIHUE NPUPOJHONW W COLMAIBHOW Cpeibl, OCO3HAaHUEM
rJI00aTBbHOTO  XapakTepa  JKOJIOTMYECKUX  MpoOJieM; OpUeHTalued Ha  IpUMEHEHHE
MaTeMaTHYeCKUX 3HAHWM JJISl PEIIeHUs 3aJay B 00JIaCTH OKpY)Karolllel cpeibl, MIaHUPOBaHUS
IIOCTYIIKOB U OLICHKH UX BO3MOKHBIX MOCJIECTBUMN JUIsl OKPYKAIOIIEH CpeJibl.

LleHHOCTH HAYYHOIO NMO3HAHHUA:

c(OpPMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAYKH U OOLIECTBEHHON MPAKTUKH, MTOHUMAaHUEM MaTeMaTHUYECKOW HayKH Kak cdepsl
YEJIOBEUYECKOU EeATEeIbHOCTH, ITANOB €€ Pa3BUTHUSA M 3HAYUMOCTH I Pa3BUTHUS LUBWIN3AIUY;
OBJIQJICHUEM $S3bIKOM MATEMaTHMKW U MAaTE€MaTUYECKOM KyJIbTYpOl KaK CpPEICTBOM IO3HAHHS
MHpa; TOTOBHOCTBIO OCYHIECTBJISATh IPOECKTHYHO U HCCIEA0BATEIIbCKYIO JI€ATEIbHOCTh
WHJIMBHUIyaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe pe3yabTaThl OCBOCHHS MPOrpaMMbl yueOHOTOo mpeaMeTa «MaTteMaTHKay
XapaKTepU3YIOTCS  OBJAJICHUEM  YHHBEPCAIBHBIMU  HO3HABAMENbHbIMU  OCUCMBEUSMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUSHLIMU — OCUCMEUIMY,  VHUBEPCATbHBIMU — Pe2yNAmUHbIMU
0eticmeuUsMU.

1) Vuuseepcanvhvie nosnasamenvhole oeticmsus, 0becnewusaom Gopmuposanue 6a306bix
KOZHUMUBHBIX NPOYECcco8 00yuaowuxcs (0ceoeHue mMemooos NOZHAHUS OKPYHCAIOWe20 Mupd,
npUMeHeHUe JT02UYeCKUX, UCCIe008AMeNbCKUX Onepayull, yMeHul pabomams ¢ uHgopmayuel).
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ba3oBble joruveckue 1ecTBUA:
BBISIBIIAITH U XapaKTEPU30BaTh CYIIECTBEHHbIE NPU3HAKUM MAaTEMaTHYECKUX OOBEKTOB, IOHATHUH,
OTHOIICHUA MEXIy TMOHATUAMU; (QOPMYIHPOBATH OMNPEICICHUS TOHSTHH; YCTaHABIMBATH
CYIIECTBEHHBIN MPU3HAK KJIACCH(PUKALNU, OCHOBAHUS JUIsi 0000UICHUS U CPaBHEHUS, KpUTEPUHU
IIPOBOJMMOTO aHAJIM3a;
BOCIIPUHUMATh, (opMyaHpoBaTh W TPeoOpa3OBBIBATH CYKICHHUS: yTBEPAUTEIbHBIE U
OTpULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOLINE; YCIOBHBIE;
BBISIBJIATH MATEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U TPOTHBOPEUHS B (haKTax, NaHHBIX,
HAOJMIONEHUSAX M YTBEPXKACHUSX; TpeaaraTb KPUTEPHH ISl BBISBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEUNI;
JeNaTh BBIBOABI C HCIOJb30BAHMEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX W WHIYKTUBHBIX
YMO3aKIIOYEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;
MIPOBOJUTH CAMOCTOSATEIBHO JI0KA3aTeIbCTBA MAaT€MaTUYECKUX YTBEPKIACHUH (MpsAMbIE U OT
MPOTUBHOTO), BBICTPAWBATh APTyMEHTALMIO, NPHUBOJUTH TPUMEPHl W  KOHTPIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CYX/IEHUS U BBIBOJIBI;
BBIOMpATh CHOCOO pelieHus y4yeOHOW 3ajauu (CpaBHUBATh HECKOJIBKO BAapHAHTOB pEILEHU,
BbIOMpaTh HanOoJIee MOAXOASIINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBble ucciieoBare/ibCKkue 1eHCTBUSA:
HCI0JIb30BAaTh BOIPOCHI KaK HCCIIEAOBATEIbCKUNH HHCTPYMEHT IMO3HAaHUSA; (HOPMYIHPOBATh
BONPOCHI, (DUKCHpYIOIIHE MPOTUBOpEUnE, MNpobiIeMy, ycTaHABIMBaTh HCKOMOE U JaHHOE,
(bopMHpOBaTh TUNIOTE3Y, APT'YMEHTUPOBAThH CBOIO MMO3ULIHIO0, MHEHHE;
MIPOBOJUTH CAMOCTOSITENbHO CIVIAHWPOBAHHBIM SKCIIEPUMEHT, UCCIIEJOBAHHUE MO0 YCTaHOBJICHHUIO
O0COOEHHOCTEl MaTeMaTH4ecKoro oOBEeKTa, SBJIEHMs, MPOIECCa, BBISIBICHUIO 3aBUCHUMOCTEN
MeXay 00beKTaMH, SBJICHUAMU, TIPOIIECCAMH;
CaMoCTOSITENIbHO (OpMYIMpPOBaTh OOOOLIEHUS M BBIBOABI IO pe3yjibTaTaM IPOBEAEHHOTO
HaOJIOICHUS], UCCIIEeI0OBAaHUs, OLIEHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U
000011IeHMIT;
MIPOrHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIECCA, a TAKXKE BBIABUIaTh MPEIIOJIOXKEHUS O €ro
Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undopmanmeii:
BBISIBIIAATH JNeUIUTHI MH(OpPMALUM, TAaHHBIX, HEOOXOAMMBIX IJIi OTBETAa HA BOIPOC U IS
pelIeHus 3a/1a4H;
BbIOMpaTh  MHGOPMALUI0O W3  KHCTOYHHMKOB  Pa3IMYHbIX  THUIOB,  aHAJIW3UPOBATh,
CUCTEeMATHU3UpPOBAaTh W HHTEPHPETUPOBATH HHGOPMALMIO PA3IUYHBIX BUIOB U  (opm
MIpe/ICTaBJICHHUS;
CTPYKTYpUPOBaTh HH(POPMAIHMIO, NPEACTABIATh €€ B Pa3NUUYHBIX (OpMax, WILTIOCTPUPOBATH
rpagu4ecKu;
OIICHUBATh HAJEKHOCTh MH(POPMALIMH [0 CAMOCTOSTENBHO CHOPMYTUPOBAHHBIM KPUTEPUSIM.

2) VHueepcanvhvle KOMMYHUKAMUGHbIE Oelicmeus, 00ecnewusarom coopmuposaHHocms
COYUANBHBIX HABLIKOE 00YUAOUWUXCAL.

Oo0menne:
BOCIIPUHUMATH U (POPMYITHPOBATH CYXJACHUS B COOTBETCTBUU C YCIOBUSMU U LIETISIMU OOIICHHUS;
SICHO, TOYHO, TPAaMOTHO BBIpaXaTh CBOI TOYKY 3PEHHUS B YCTHBIX M IUCBMEHHBIX TEKCTax,
JaBaTh MOSICHEHUS 110 X0y PEIICHUS 3a/1a4i, KOMMEHTHUPOBATh NOJIYYEHHbBIN PE3YJIbTaT;
B XoJ€ OOCYXJEHHUS 3aJaBaTh BOMPOCHI IO CYLIECTBY OOCYXJIaeMOW TeMbl, MPOOJIEMBI,
pemiaemMoil 3aauM, BbICKA3bIBATh WJIEW, HAIEJICHHbIE HAa MOUCK PEIICHHS; COMOCTaBJIATh CBOU
CYXJCHUS C CY)KICHHSIMH IPYTUX YYaCTHUKOB JAuajora, oOHapyXKHBaTh pa3jiHude U CXOJCTBO
MO3UIIMIA; B KOPPEKTHOU popMe popMyTupoBaTh pa3HOIIIACHS, CBOM BO3PAKEHHUS,;
NPEACTABIATh PE3YNbTaThl PELIEHUsS 3a7aud, DSKCIEPUMEHTAa, HWCCIEAOBaHUS, IPOEKTa;
CaMOCTOSITENIBHO BBIOMpaTh (Qopmar BBICTYIUICHHS C Yy4ETOM 3aJad MpPE3CHTAllud U
0COOEHHOCTEH ayJUTOPUH.

Corpyannuecrso:
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MOHMMAaTh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW M HWHIMBUAYAJIHHOW pabOTHl MpHU
pemieHMH y4eOHBIX 3a/1a4; MPUHAMATh LEIb COBMECTHOM JI€STENbHOCTH, IUIAHUPOBAThH
OpraHu3alui0 COBMECTHOM pabOThI, pacmpenenarh BHIbI padoT, JOTrOBAPHBATHCSA, OOCYXKIATh
MpoI1IecC U pe3yibTaT paboThl; 0000IaTh MHEHUS HECKOJIbKUX JIFOJICH;

y4acTBOBaTh B TPYNNOBBIX (opmax padoTel (0OCykaeHus, OOMEH MHEHUWH, «MO3TOBBIE
IITYPMBI» M HHBIC); BBINOJIHATH CBOIO YacTh pabOTHl M KOOPIMHHUPOBATH CBOU JCHUCTBHS C
JIPYrUMH 4IEHAMH KOMAaHJbI, OIICHMBAaTh KAueCTBO CBOETO BKJaJa B OOLIMI MPOIYKT IO
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

3) Vuusepcanvuvie pecynamuensie oeiicmsus, obecneuusaiom opmuposanue cMulCl08bIX
VCMAHOBOK U JHCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranu3anus:

COCTaBJIATH IUTAH, allTOPUTM pEIICHUS 3aJadyd, BBHIOMPATh CIOCOO pEmieHHs ¢ y4ETOM
UMEIOIINUXCS PECYPCOB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh W KOPPEKTHPOBATH
BAapUaHTHI peLIEHUH ¢ y4ETOM HOBOM MH(pOpMaLIMH.

CaMOKOHTPOJIb:

BJIQJIETh HAaBBIKAMH TO3HABATEIBHON pEeQIEKCHH KaK OCO3HAHWS COBEPIIACMBIX JCHCTBUH U
MBICTIUTEIIBHBIX ~ TPOIECCOB, WX  PE3yIbTAaTOB, BIAAETh CIIOCO0AMH  CaMOIPOBEPKH,
CaMOKOHTPOJIS TPOIIEcca U pe3yabTaTa PelICHNs MaTeMaTHIECKOW 3a1auu;

MPEIBUICTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TIpH pEIMIEHHH 3a/1a4d, BHOCHTH
KOPPEKTHBHI B JIESITEITHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JNAHHBIX, HAHIEHHBIX OIMIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTaTa IeJIM U YCIOBUSAM, OOBSICHATh TIPUYHHBI JTOCTHKECHUS HITH
HEJIOCTIDKEHHST ~ PE3YNbTaTOB  NIESATETBHOCTH, HAXOMUTh  OIIMOKY, JaBaTh  OIICHKY
MPUOOPETEHHOMY OTIBITY.

INPEIMETHBIE PE3YJIBTATbBI
10 KJIACC

UuTath U CTPOUTH TAOJIUIIBI U AT PAMMBI.

OnepupoBaThb NOHATUAMU: cpeAHee apudmermyeckoe, MeauaHa, Hauboublee,
HauMEHbIIIee 3HaUeHUE, pa3Max MacCHUBa YUCIIOBBIX JIAHHBIX.

OnepupoBaTh MHOHATHUAMU: CIy4YailHBIA SKCIIEPUMEHT (OIBIT) U ChOy4ailHOe COOBITHE,
AJIEMEHTAapHOE COOBITHE (9JIEMEHTApHBIA MCXOJ) CIYy4ailHOTO OIBITAa; HAXOAUTh BEPOSITHOCTH B
OTBITaX C PAaBHOBO3MOKHBIMH CIy4alHBIMU COOBITUSMH, HAXOAUTh U CPABHUBATH BEPOSITHOCTH
COOBITHIA B U3YYEHHBIX CIIy4alHbIX IKCIIEPUMEHTAX.

Haxomuts u GopmynupoBaTh COOBITHS: MepeceueHue U 00beIUHEHUE AAHHBIX COOBITUH,
coObITHE, MPOTHBOIIOJIOKHOE JaHHOMY COOBITHIO; IOJB30BAThCS aUarpaMmamu Oinepa u
(bopMyIoi CloKeHUS BEPOSITHOCTEH MPH PEIICHUH 3a]1ay.

OnepupoBaTh MOHATHSAMH: YCIOBHAs BEPOSTHOCTb, HE3aBUCUMBIE COOBITHUS;, HAXOIHUTH
BEPOSITHOCTH C MMOMOIUIBIO MTPABHUIIa YMHOKEHHUS, C IIOMOIIBIO JIEPEeBa CIYyYaiiHOTO OIbITA.

[IpuMeHsITh KOMOMHATOPHOE MPABHUIIO YMHOKEHUS TIPU PEIICHUH 3a/1a4.

OnepupoBaTh MOHATHUSMH: HCIBITAHHE, HE3aBUCHUMBIC HWCIBITAHUS, CEPUSl HCIBITAHHM,
ycrex M HeyJauya; HaXOJUTh BEPOATHOCTU COOBITHI B CEpUU HE3aBUCHUMBIX HCHBITAHUM 10
MIEPBOTO yclexa; HaXOAUTh BEPOSITHOCTH COOBITUH B CEpHUU UCTIBITAaHUN bepHymmu.

OnepupoBaTh NOHATUSMU: CllydaiiHas BEJIWYMHA, pPAcCHpeleIieHUe BEpPOSTHOCTEM,
JrarpamMma pacrpeieeHus.

11 KJIACC

CpaBHI/IBaTL BCPOATHOCTHU 3HaYCHUI CJIy‘-IB.ﬁHOﬁ BCJIMYUHBI IO PaCHpCACICHUIO WU C
IIOMOIIBIO AUarpamMmm.
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OnepupoBaTh MOHATHEM MAaTEMaTUYECKOIO OKHUIAHUS;
IIPUMEHSIETCSI MAaTeMaTHYECKOe OXKUAAHHUE CIIyYallHOM BEJIMYMHBI HaXOJAWTh MaTEeMaTHUECKOe
O’KHJJaHME T10 JaHHOMY paclpeeIeHHUIO.

Nwmets npencTaBieHne 0 3aKOHE OOJIBIIMX YHUCE.
Nwmets npencTaBieHne 0 HOPMaJIbHOM paclpee/ICHUN.

IV. TEMATUYECKOE IINTAHUPOBAHHUE

IIPUBOJUTL IIPUMEDHI,

KakK

AJITEBPA

10 kiacc

Ne | HaumeHOBaHUe pa3aesioB u KoJun4yecTBo yacos DJIeKTPOHHbIE

n/ TEeM NPOrpaMmbl Bce | KonTpoasn | IIpakTuuec (ungposrbie)

n ro HbIE KHe o0pa3oBaTejibHbIE
padoThI padoThI pecypchbl

1 | MHoxecTBa palMOHAIBHBIX U | 13 1 [[BubmmoTeka IIOK
IEUCTBUTEIBHBIX YUCET. https://m.edso0.ru/156
ParnoHanbHbIC ypaBHEHUS U 8aba3]]

HEPaBCHCTBA

2 | OyHKIUYN 1 TpadUKH. 6 1 [[bubmuoTeka [IOK
CTeneHsp ¢ 1eIbIM https://m.edsoo.ru/156
MoKa3aTesieM 8aba3]]

3 | Apudmerndecknii KopeHb n— | 18 1 [[PubmuoTexa [JOK
O¥f CTETIEeHH . https://m.edsoo.ru/156
HppanuonaisHbie ypaBHEHUS 8aba3]]

Y HEepaBEHCTBA

4 | ®opmyIbl 22 1 [[BubmuoTeka IIOK
TpuroHoMerpun. TpuroHomer https://m.edsoo.ru/156
PHYECKUE YPaBHEHUS 8aba3]]

5 | IlocnemoBarenbHOCTH U 5 [[BubmuoTeka [IOK
IIPOrPECCUn https://m.edsoo.ru/156

8aba3]]

6 | IloBropenue, 0600IIECHHE, 4 1 [[PubmuoTexa [JOK
CHCTEMATU3ALNS 3HAHUI https://m.edso0.ru/156

8aba3]]

11 kmacc

Ne HaumenoBaHue KoaunvecTBo yacoB JJIeKTPOHHbIE

n/ pa3iesioB U TeM Bcer | KonTpoabn | IlpakTmueck (ungposbie)

1| NMPOrpamMmMbl 0 ble padoThI e padoThbl o0pa3oBaTe/ibHbIE
pecypchl

1 | Crenens c 12 1 BBE/IMTE [[bubmuoTeka [IOK
parroHaTEHBIM 3HAYECHUE https://m.edsoo.ru/fl1c4af
MOKAa3aTeleM. d]l
[Toxa3arenpHas
byHKIHS.

[TokazarenpHbIe
ypaBHEHHS U
HEpaBEHCTBA

2 | Jlorapupmuueckas | 12 1 BBEJIUTE [[bubmmoTeka [IOK
byHKIHS. 3HAaYeHHE https://m.edsoo.ru/f11c4af
Jlorapugmuueckue d]l
ypaBHCHHS U
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HEPaBEHCTBA

3 | Tpuronomerpuueck |9 1 [[Bubmuorexa [JOK
ue QYHKIUH U UX https://m.edsoo.ru/f11c4af
rpaduKy. d]]

Tpuronomerpuueck
Ve HEPABCHCTBA

4 | IlpousBoiHas. 24 1 [[BubmuoTexa [JOK
[Mpumenenue https://m.edsoo.ru/f11c4af
MIPOU3BOTHOM d]]

5 | Uurerpain u ero 9 [[BubmuoTexa [JOK
PUMCHEHHSI https://m.edsoo.ru/f11c4af

d]]

6 | Cucremsl 12 1 [[BubmuoTexa [JOK

ypaBHEHHIA https://m.edsoo.ru/f11c4af
d]]

7 Harypanbsubie u 6 [[BubmmoTeka IIOK

IeJIbIe Yrclia https://m.edsoo.ru/fl1c4af
d]]

8 | IloBTOpeHue, 18 1 [[BubmuoTexa [JOK
0000111EH1E, https://m.edsoo.ru/fl1c4af
CUCTEMAaTH3aIHs d]]
3HAHUM

IF'EOMETPUs

10 kmace

Ne HaumeHoBaHue Kosn4yecTBo yacos DJIeKTPOHHBbIE

n/ Ppa3aesoB U TeM Bcer | Konrpoasn | IlpakTuueck (ungposbie)

1| NPOrpamMMbl 0 ble padoThI e padoThbI oOpa3oBaTte/ibHbIC
pecypcsl

1 | Benenue B 10 1 [[PubmuoTexa [JOK
CTEPEOMETPHUIO https://m.edsoo.ru/1c209e3

7]]

2 | IIpsimbie n 12 1 [[PubmuoTexa [JOK
TUIOCKOCTH B https://m.edsoo.ru/1c209e3
IIPOCTPAHCTBE. 1]

ITapannensHOCTH
MPSIMBIX U
TJIOCKOCTEHN

3 | llepnenauxynspuoc | 12 1 [[bubmuoTeka [IOK
Thb TPAMBIX U https://m.edsoo.ru/1c209e3
IIOCKOCTEM 1]

4 | Yrasl Mexay 10 1 [[BubmuoTeka [JOK
PSIMBIMH | https://m.edsoo.ru/1c209e3
TUIOCKOCTSIMU 1]

5 | MHOTrOrpaHHUKH 11 1 [[bubmuoTexa [IOK

https://m.edsoo.ru/1c209e3
7]]

6 OOBEMBI 9 1 [[BubmuoTeka [JOK

MHOTOI'PaHHUKOB https://m.edsoo.ru/1c209e3
71]
7 [ToBTOpEHue: 4 1 [[BubmuoTeka [JOK
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CCUCHHUS,
pacCTOSIHUA U YTJIbI

https://m.edso0.ru/1c209e3
1]

11 xmacc

Ne | HamMeHoOBaHU Koan4yecTBO 4acoB DJIeKTPOHHbIE

n/ | epasgenoBun | Bcer | Kontpoabnsl | [IpakTuueckn (ungposrbie)

n TeM 0 e paboThbl e pabdoThbl o0pa3oBaTe/IbHbIE

NPOrpamMmbl pecypchl

1 Tena Bpamenus | 9 1 [[BubmmoTeka LIOK
https://m.edsoo.ru/1c209e37
1]

2 OOBEMEI Tel 7 1 [[BubmmoTeka IIOK
https://m.edsoo.ru/1c209e37
11

3 Meton 8 1 [[bubmmroTeka [IOK
KOOPJIMHAT B https://m.edsoo.ru/1c209e37
POCTPAHCTBE 1]

4 [ToBTOpEHwUeE, 10 1 [[BubmmoTeka IIOK
00o0b1eHue, https://m.edsoo.ru/1c209e37
cucTeMaTHu3alu 11
s SHAHUHM

BEPOATHOCTDb U CTATUCTHUKA

10 kmace

Ne | HammeHoBaHue Kosn4yecTBo yacos DJIeKTPOHHBbIE

n/ | pasgenoB uTeM | Bcer | Kourpoabnsl | [IpakTuyeckn (ungposbie)

1| NMPOrpamMmmbl [V} e padoThbI e padoThl oOpa3oBaTte/ibHbIE

pecypcsl

1 [IpencraBnenue 4 [[PubmuoTexa [JOK
JaHHBIX U https://m.edsoo.ru/eOb7b0f
omnucaTeIbHast 1]]
CTaTUCTUKA

2 Cnyuaiinble 3 1 [[bubmuoTeka [IOK
OTIBITHI U https://m.edsoo.ru/e0b7b0f
clyJaiiHbIe 1]]
COOBITHSI, OTIBITHI
c
PaBHOBO3MOKHBIM
U 3JIEeMEHTapHbIMU
HCXO0JIaMU

3 Onepanuu Haj 3 [[BubmuoTexa [JOK
COOBITHUSMH, https://m.edsoo.ru/e0b7b0f
CIIO’KEHUE 1]
BEPOSITHOCTEN

4 | YcrnoBHas 6 [[bubmuoTexa [IOK
BEPOSATHOCTD, https://m.edsoo.ru/e0b7b0f
JICPEBO 1]
CIIy4aitHOTO

ombITa, Gopmyna
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MOJIHOM
BEPOSITHOCTH U
HE3aBUCHMOCTh
COOBITHI

5 DNIeMEHTHI 4 [[Bubmuorexa [JOK
KOMOUHATOPHKH https://m.edsoo.ru/e0b7b0f

1]]

6 | Cepun 3 1 [[bubmmoTexa [TOK
MOCJICIOBATEIIbHBI https://m.edsoo.ru/e0b7b0f
X UCTIBITAHUN 1]]

7 Crnyuaiinbie 6 [[Bubmuorexa [JOK
BEITUYHMHBI U https://m.edsoo.ru/e0b7bOf
pacnpeeneHus 1]]

8 | O6o6mIeHHe 1 5 2 [[bubmmroTeka [IOK
CHCTeMAaTH3aIIUs https://m.edsoo.ru/eOb7b0f
3HaHUU 1]]

11 xnacc

Ne | HammenoBanue KosunyecTBo yacoB JJIeKTPOHHbIE

n/ | pa3nenoB u TeM | Beer | Kourpoabubl | IIpakTuyeckn (ungposrbie)

n NMPOrpamMmmbl [V} e padoThI e padoThI oOpa3oBare/ibHbIE
pecypchl

1 Marematnuecko | 4 [[BubmmoTeka IIOK
€ O)KHJIAHUE https://m.edsoo.ru/5fbc5dcl
CITydaitHO I 11
BEJIMYNHBI

2 Jucnepcus u 4 1 [[BubmumoTeka IIOK
CTaHIapTHOE https://m.edsoo.ru/5fbc5dcl
OTKJIOHEHHUE 11
ClIy4aHOU
BEJIMYNHBI

3 3akoH O0oJbIUX | 3 1 [[PubmuoTexa [JOK
quce https://m.edsoo.ru/5fbc5dcl

1]

4 HemnpeprsiBHbIC 2 [[PubmuoTexa [JOK
clyJaiiHbIe https://m.edsoo.ru/5fbc5dcl
BEJTMYUHBI 11
(pacnipenenenus
)

5 HopmansHoe 2 1 [[BubmuoTeka [JOK
pacrpeaeieHus https://m.edsoo.ru/5fbc5dcl

1]

6 [ToBTOpEHwUE, 19 2 [[BubmuoTeka [JOK
00o0meHne n https://m.edsoo.ru/5fbc5dcl
cucTeMaTu3alusl 11
3HAHUU
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