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1. TOSICHUTEJIbHASI 3AINMCKA PABOYEHA TIPOTPAMMBI YYEBHOI'O
IMPEJIMETA OVYII 04. MaTemMaTHKAa

1.1.007acTh NpUMEHEHHsI IPOTPAMMBbI

Pabouas mnporpamma ydeOHOW mucnmiuimHbl «MaTtematuka: anrebpa ©u Havaia
MaTeMaTHUYECKOT0 aHaIN3a, TEOMETPUI»PEATU3yeTCs B MpeiesiaX OCHOBHOM MpodeccHoHatbHON
o0pa3oBaTeNbHOI porpaMMel cpeaHero npodeccuonansaoro oodpaszosanus [ITTKPC u IIICC3
B cooTBeTcTBUM ¢ DenepanbHbIM rOCyIapCTBEHHBIM 00Pa30BaTEIbHBIM CTaHAAPTOM CPEIHETrO
obmero oOpazoBanusi u DenepanabHBIM TOCYAapCTBEHHBIM 00pPa30BaTENbHBIM CTaHIAPTOM
cpennero mnpodeccuoHaibHOro obpaszoBanus 1o npodeccusm  44.02.03 «Ilexarormka
JAOMOJIHUTEJIBLHOTO 00pa3oBaHusD» OTHOcsWIecs Kk  ykpynHeHHou rpynmne  44.00.00
«O0pa3oBaHue U MeJarornyeckue HaykKu» U COOTBETCTBYET «T'YMaHUTAPHOMY IPODUITION.

Conepxxanne paboyeil mnporpaMmbl y4eOHOM JUCHHMIUIMHBIPA3padOTaHO C Y4YETOM
[IpumepHOl OCHOBHOM 00pa30BATENBHOM MPOrPaMMbl  CPEIHEro 00Iero oOpa3oBaHUs,
0100peHHOI pemeHueM (eneparbHOTO Y4eOHO-METOAMYECKOTO OOBECIMHEHUS IO Oo0ImeMy
oOpa3zoBanuto (mpotoko oT 28 utonst 2016 r. Ne 2/16-3).

PabGowas mporpamma  y4eOHOW  JUCHMIUIMHBI ~ MOXXET  OBITh  HCIOJB30BaHAB
00pa3oBaTeNbHbIX OpraHU3alusiX CpeaHero MpodeCCHOHaIBLHOTO0 O0pa30BaHUs, PEATU3YIOIINX
IpOTpaMMBbI cpeaHero oomiero oOpa3oBaHusl.

1.2. O0mas XapakTepuCcTUKA Y4eOHOH M CUMILINHBI

[Iporpamma yuebHOro mpeamera «MaremaTuka» Ha OCHOBE  (peepajbHOro
roCyIapCTBEHHOT0 00pa30BaTEILHOTO CTaHIapTa CPEeIHEro 001Iero o0pa3oBaHums.

[Tporpamma KOHKpeTH3UpYeT conepkanue npeameTHeix TeM OI'OC, naet pacnpeneneHue
y4eOHBIX YacoB IO pa3jienaM Kypca M MOCIe0BaTENbHOCTh U3yUEHUS TEM U pa3fiesioB yueOHOH
JAUCHOUIINIMHBL € YUYCTOM MCEKIPEAMCTHBIX W BHYTPHUIIPEAMCTHBIX CB$[3€I\/'I, JIOTUKH y‘l€6HOFO
mpolecca, BO3paCTHBIX 0COOEHHOCTEH 00yJaroInuXCsl.

[TporpamMma 6a30BOro ypoBHS OpUEHTHMpPOBaHA Ha OOywaromuxcs, Onnxaiiiiee Oyayiee
KOTOPbIX He OyAeT CBsS3aHO C M3yYeHHMEM MaTeMaTHKH B BBICHIMX Y4eOHBIX 3aBelieHUsAX. B
nporpamMmy AUCHUILIMHBI BKIFOYCHBI BaXKHEHIIIHE MOHATHUA, CO3AAOINIUC NOCTATOYHYKO OCHOBY
oOyyaromuMcst Uil TPOJOJDKEHHS MaTeMaTHYecKoro oOpa3oBaHUs, a TaKKe JUIsl peLIeHUs
MMPAKTUYCCKUX 3a1a4 B HOBCC}IHGBHOﬁ KHU3HU.

N3yuenne ydeOHOro mnpeamera «MaremaTuka» B COOTBETCTBUM ¢ DeaepanbHbIM
rOCYJapCTBEHHBIM 00pa30BaTENbHBIM CTAaHIAPTOM CpEIHEro oO0Iero oOpa3oBaHUS JOJKHO
o0ecneynTb CHOPMHUPOBAHHOCTD: «IIPEJCTABICHUN O COLIMATIBHBIX, KYJIbTYPHBIX U HCTOPUUYECKHX
q)aKTOan CTaHOBJICHUS MaTEMaTHUKU, OCHOB JJOTN4YECKOro, AJITOPUTMHUYCCKOTO n
MaTeMaTHYeCKOr0 MBIIUICHUS; YMEHUH TNPUMEHATh IMOJy4YeHHbIE 3HAHUS NpPU PEIIECHUH
Pa3IMYHBIX 3aaa4v; HpG}ICTaBHCHI/Iﬁ O MaT€éMaTHKE KaK 4YacCTu 06Hlequ'IOBe'-IeCKOI\/'I KYJIBTYPHI,
YHHUBEPCAJIBHOM S3BbIKE HAayKH, TMO3BOJISIONIEM OMMCHIBATh M M3y4yaThb pPEaJbHBIE MPOLECCH U
ABJICHUS» .

[Iporpamma ©6a3oBOro ypoBHs JeIMTCS Ha JABa HpeaMera: ainrebpa M Haydana
MaTeMaTHYECKOT0 aHanmu3a W reoMeTpusi. Kypc anreOpsl M Havajd MaTeMaTWYecKOro aHaliu3a
BKJIIIOYAaeT B cels CleQyIole cojAepKaTeNbHble JHHUU: YHMCIa U YHCIOBBIE BBIPAXKECHHUS,
TOKJIECTBEHHbIE MPeoOpa3OBaHus, YypaBHEHUS U HEPABEHCTBA, (QYHKIUH, TPOU3BOJHAS,
UHTETpajl, BEPOSTHOCTb M CTaTHCTUKA, JIOTMKA M MHOXECTBO, MareéMaTHKa B HMCTOPUYECKOM
pa3BUTHH.

! ®enepanbHbIi rocyIapCTBEHHBIN 00pa30BaTeNbHbIH CTAHAAPT CPEIHETO (IIOJHOT0) OOLIEr0 06pa30BaHus
/M-Bo o0pa3zoBanus 1 Hayku P®. — (CtanmapThl BTOporo mokoyieHus ). [Ipukas MunuctepcTa o0pa3oBaHusl U
Hayku P® ot 17.05.2012 Ne413



Paznen «Yucna u 4mCIOBbIE BBIPAKEHHS» MPU3BaH CIIOCOOCTBOBATH MPUOOPETECHHIO
MPAKTUYECKUX HABBIKOB BBIYHUCICHHM, HEOOXOAMMBIX MJISi MOBCEIHEBHOM XU3HU U HM3YUYCHHS
apyrux mpeaMeToB. OH TakkKe CIY)KUT 0a30d Juid JalbHEHIIEro M3y4yeHHs MaTeMaTHKH,
CIOCOOCTBYET Pa3BUTHIO JIOTMYECKOTO MBIILICHUS W (OPMHUPOBAHUS YMEHHS IOJB30BaTHCS
BBIYUCIUTEIFHBIMU aITOPUTMaMHU. Pa3BUTHE TOHATUS O 4YHCIE B TPOrpaMMe JHCHUIUIMHBI
«MaremaTuka: anredpa 1 Hayaua aHajan3a, TeOMETPUS» CPEeTHEro o0uiero oopa3oBaHusl CBA3aHO
C M3yYCHHEM HpPpaIMOHAIBHBIX Yncell, (POPMUPOBAHUEM MPEACTABICHUN O JICHCTBUTENBHBIX U
KOMIUIEKCHBIX YUCIIAX.

Pasnen  «ToxnecTBenHble — mpeoOpa3oBaHUs»  HamelneH Ha  (popMupoBaHue
MaTeMaTUYeCKOIo ammapara [js pelleHHs 3aJad M3 MaTeMaTUKH, CMEXHBIX IMPEIMETOB,
OKpyXaromied peasbHOCTH. OJHUMHU M3 OCHOBHBIX 33Jay M3YYEHHs 3TOr0 pasjieia SIBISIFOTCS
pa3BUTHE AITOPUTMUYECKOTO MBIIUIEHUS, HEOOXOAMMOro, B YaCTHOCTH, ISl OCBOCHHS Kypca
uHPOPMATUKK, ¥ OBJAJCHHE HaBBIKAMU JEIyKTUBHBIX paccyxkaeHuid. IIpeoOGpasoBanue
CUMBOJIMYECKUX (OopM BHOCUT CBOM crneudduueckuid BKIaJ B pPa3BUTHE BOOOpaKEHMUS,
CIIOCOOHOCTEHN K MaTEMaTHYECKOMY TBOpYECTBY. OOyJaronIrecs: OCYIIECTBISIOT TOK/IECTBEHHBIC
npeoOpa3oBaHus MOKA3aTEeIbHBIX, JOrapu(MUYECKUX, TPUTOHOMETPUYECKUX BBIPAKEHUU, UYTO
HAXOJUT MPUMEHEHHUE B PEIICHUH COOTBETCTBYIOIINX YPAaBHEHH, HEPABEHCTB U X CHCTEM.

Paznen «YpaBHeHUS M HEpaBEHCTBA» MPOAOJDKACT alre0pandyecKyro JUHHUIO Kypca
OCHOBHOHM IIKOJIBI, TEPEHOCS OCHOBHBIC anreOpanyecKhe NpPUEMBbl pEIICHUS YpaBHEHHIA,
HEPABEHCTB U UX CUCTEM B c(pepy MppallMOHAIBHBIX U TPAHCIICHICHTHBIX BhIpakeHui. Ocobas
poJib B 3TOM paszjelie MNPUHAMICKHUT 33JaHUSIM C IapaMeTpaMM, KOTOpble TpeOyroT OT
o0yJaromuxcsi yYMEHUI HaXOIUTh HECTAHJAPTHBIC MYTH UX PELICHHH.

Baxnoii 3anaueii paznena « ©yHKIMW» ABISETCS NOJy4YeHUE 00Yy4arOIUMUCA KOHKPETHBIX
3HaHUW O QYHKIMSIX KaK MaTeMaTHYeCKMX MOJEeNSIX /s OMUCAaHUs W HCCIeIOBaHUS
Pa3HOOOpPA3HBIX MPOIECCOB, i (HOPMUPOBAHUS y OOYyUYAIOMIMXCA TPEJACTABICHUNH O POJH
MaTeMaTUKH B Pa3BUTUU LIMBUIM3ALUU. M3yuyeHue 3TOro mMarepuasna CocOOCTBYET OCBOCHHIO
CHUMBOJIMYECKUM U TPAPUUECKUM SI3BIKAMHU, YMEHHIO paboTaTh C TaOIUIIaMH.

Paznen «lIpenen n HEMpepbIBHOCTh (PYHKIIUI» COCTaBIIAET 0a3y U3yUeHUs BCEro pasjiena
MaTeMaTHYECKOTO aHajm3a. Ven npesena u HEMPephHIBHOCTH HAXOMIAT MIPUMEHEHHE B PEIICHUN
HEpaBEHCTB METOA0M MHTEPBAJIOB, B UCCIIEJOBAaHNY IPaUKOB PYHKIUI HA HAJTMYUE aCUMITOT U
Ap.

Paznen «IIpousBoiHas U MHTErpaI» 3aBepliaeT u3yuyeHue (yHKIMOHATbHON IMHUU Kypca
anredOpa U Haydaja aHanusza. B maTtepuane pasaena opraHUYHO IMPOSIBISIOTCS MEXIPEAMETHbBIE
CBSI3U ¢ KypcaMu reoMeTpuu U puzuku. OOyyaromuecs Noay4aroT NpeICTaBIeHUs 0 IPUMEHEHUN
anmnapara MaTeMaTUYeCKOT0 aHaJu3a B PELLIEHUH 3a1a4 ONTHMHU3AlINH.

Paznen «BepoATHOCTP M CTAaTHCTUKa» SBISETCS KOMIIOHEHTOM MaTeMaTHYecKOro
o0pa3oBaHMs, YCWJIMBAIOIIUM €T0 MPUKIAAHOE 3HaYeHHE. DTOT MaTepuanl HEOOX0AUM, MPexKIe
Bcero, s (opMUpoBaHMsS (YHKLUMOHAIBHOH TI'PaMOTHOCTH — YMEHHMH BOCHPUHUMATH WU
aHATM3UPOBaTh MH(POPMAIMIO, TPEACTABICHHYIO B pPa3NIWYHbIX (opMax, TMOHUMATh
BEPOSTHOCTHBIN XapakTep MHOTHUX PpEAIbHBIX 3aBUCUMOCTEH, MPOU3BOAUTH MpPOCTEUIINE
BEPOSITHOCTHBIE pacdeThl. @OpMyIIbl KOMOMHATOPUKH MTO3BOJISIOT 00YUYArOIIUMCS OCYIIECTBIISITh
paccMOTpeHHE pas3HbIX cly4yaeB, repedop W MOJCYET 4YMCiIa BapHaHTOB, B TOM 4YHCIE B
NPOCTEHIIMX TPUKIAJHBIX 3a1adax. [Ipm W3y4eHUH CTAaTUCTHKH W TEOPHH BEPOSITHOCTEH
o0oraIaroTcsl IpeACTaBIeHNUs OOYdYaIOIIMXCS O COBPEMEHHON KapTHMHE MHUpa U METOJax ero
UCCIieIoBaHus, (OPMHUPYETCS TOHMMAaHHWE POJM CTAaTHCTUKM KaK MCTOYHUKA COIHMAIBHO
3HaYMMOM MH(OPMAIMH U 3aKJIaIbIBAIOTCS OCHOBBI CTOXAaCTUYECKOT'O MBIIIJICHHUS.

Paznen «Jloruka u MHOXECTBa» CIYXHUT LIEJU OBJIAJICHUS O0y4YaOUIMMUCS 3JIE€MEHTaMH
MaTeMaTHYECKOM JIOTUKU U TEOPHH MHOXKECTB, YTO BHOCUT BaYKHBIN BKJIaJ] B PA3BUTHE MBIIIICHUS
¥ MaTeMaTU9YEeCKOTO SI3bIKA.

Paznen «MaremMaTika B HCTOPUYECKOM pPa3BUTHH» CIHOCOOCTBYET IOBBILICHUIO
OOLIEKYIBTYPHOTO YPOBHSI 00YJarOIIMUXCsl, TOHUMAHUIO POJIM MaTeMaTHKH B 00LIeUeI0BeYeCKOi
KyJIbType, pPa3BUTHM LMBWIM3ALMKM U COBpPEMEHHOro ooOmiectBa. Bpems Ha u3yueHHE S3TOrO

5



paszzerna AOMOJHUTENBHO HE BBIAEIAETCS, YCBOEHUE €r0 HE KOHTPOJIUPYETCS, XOTSI HCTOPUUECKUE
ACIIEKTBHI BILIETAKOTCS. B OCHOBHOM MaTepHall BCEX Pas3zeiioB Kypca.

Kypc reomerpun BkitouaeT B ceOsl CIEAYIONIME COJEPKATEIbHbIC JIMHUM: MPAMbIE U
IUIOCKOCTH B MPOCTPAHCTBE, MHOI'OI'PAaHHUKH, T€JIa M IOBEPXHOCTU BpallleHHs, 0ObEeMBbI TEI U
IUIOLIA/IM TOBEPXHOCTEN, KOOPANHATHI U BEKTOPBI.

Pasnen «IIpsiMple M IIJIOCKOCTHM B IPOCTPAHCTBE» SIBISAETCS BBOAHBIM WU 3HAKOMMT
00y4arouXcs ¢ COJIEpPKaHUEM Kypca CTEPEOMETPHH, C HEKOTOPbIMHU BHJIaMU MHOI'OI'PaHHUKOB U
uX n300pakeHUsAMH. B 3TOM pazzene BBOAATCS OCHOBHBIE OHATHS U (POPMYIMPYIOTCS CBOWCTBA
TPEXMEPHOTO TPOCTPAHCTBA (aKCHOMBI), y OOydarommxcs (GOpMHUpYeTCs HaBBIK HauMHATh
pelLlIeHHEe CTePEOMETPUUYECKHX 3a/1ay, a TAKXKE JJ0Ka3aTelIbCTBO TEOPEM C U300paXkeHus Guryp, o
KOTOPBIX HUJIET pedb, COMPOBOXKAAS N300paKeHNE apTyMEHTHPOBAHHBIMU OOBSICHEHUSIMH.

Paznen «MHOrorpaHHMKH, Tejla U IOBEPXHOCTh BpAIIEHUS» NPU3BAH CHOPMHUPOBATH
HNOHATHUS NHpPaMUIbl, IMPU3MBL, MapajljIesenuIeaa, KOHyca, LWIMHIpPA, LIapa, HNPaBHIBHOTO
MHOI'OI'paHHHMKA, OOKOBOH M MOJIHOM MOBEPXHOCTH TeJla U UX 3JIEMEHTOB; U3yYUTh UX CBOMCTBA;
copMUpOBaTh YMEHHUS CTPOUTH M300paKEHHsS H3Yy4aeMbIX T€JI U CEUYEHMs, a TaKkKe pelaTh
3aJja4M C TUMH TEIaMH.

Paznen «O0BeMBI TeN M IUIOMIAAM MOBEPXHOCTEH» MPU3BaH CHOPMHUPOBATH TOHATHS
o0beMa TeJla U IUIOIIAN IOBEPXHOCTH; HAYUYUTh NOJIb30BaThCs (hopMyIaMHu oObeMa U IUIoLa u
MOBEPXHOCTH TEJL.

Henu uzyuenus paznena «KoopauHaTel U BEKTOPHI B MPOCTPAHCTBE»: CHOPMUPOBATH Y
00y4aroluXCcsl MOHATUS IPOCTPAHCTBEHHOM /1€KapTOBOM MPSIMOYTOJIBHOM CHUCTEMbI KOOPJAMHAT,
KOOp/IMHAT BEKTOpPAa U TOYKU; W3YYUTh YPABHEHUS IUIOCKOCTH, cepbl M NPsAMON; HU3Yy4UTh
NeHCTBUSL € BEKTOpaMu; COPMHUPOBATH YMEHHS IIEPEBOANTH YCIOBUE TEOMETPUIECKOM 3a/1aun
B BEKTOPHYIO TEPMUHOJIOTMIO M CHUMBOJIMKY, 3aT€M I'PAMOTHO BBIIIOJIHATH COOTBETCTBYIOLUE
anreOpandyecKre Oomepalrd Haj BEKTOPaMH W, HAKOHEI|, TOJy4YeHHBIH B BEKTOpHOU (hopme
pe3yibTaT MEpPeBOAUTh Ha TIE€OMETPUYECKHUH SI3bIK; CHOPMHPOBATH YMEHHUS C IOMOIIbIO
YPaBHEHUH MPSAMBIX U IJIOCKOCTEW peniaTh METPUYECKHUE 3aJa4l CTEPEOMETPHH.

YuebHblit npeamer «Marematuka» BXOAUT B oOpa3oBaTelbHYIO 00JacTh
«Marematuka u uHQOpMaTHKAY.

1. Peanuzanus yueOHOM mnporpamMMbl oOecreunBaeTcss Y4eOHBIMU IOCOOMSAMU
Mep3msxk  A.I'., Homwuposckuiét [[.A., IlomsxoB B.M. Maremaruka: anreOpa u Hadana
MaTeMaTHYeCKOro aHallu3a, reoMeTpusi. AnreOpa u Hayajga MaTeMaTH4ecKoro aHaim3a ais 10 k.
VY4eOHoe mnocoOue. YriayOseHHbIM ypoBeHb. — M.: Benrtana-I'pad, 2019r. Mep3nsak A.T.,
Homupogsckuit JI.A., I[Tonskos B.M. Maremaruka: anredpa 1 Hadyaiaa MaTeMaTHUYECKOT0 aHAIIN3a,
reoMerpus. Anrebpa M Hadajga MaTemaruueckoro anammsa s 11 ki, YueGHoe mocoOue.
VYrny6nennsiit ypoBenb. — M.: Benrana-I'pag, 2019r. Atanacsn JI.C. I'eomerpus ans 10-11 xi.

YuebHuk 111 001eo0pazoBaTeNbHbIX yupexaenuid. — M.: [Ipocsemenue, 2019r., BKIIOYEHHBIMHU
B @Denepanbhblii [lepeueHp yuyeOHHMKOB, PEKOMEHJIOBaHHBIX MUHHUCTEPCTBOM 00pa3oBaHUs U
Hayku P® Kk wucrnons3oBaHMIO B 00pa3oBaTelbHOM Ipoliecce B 00IIe00pa3oBaTeIbHbBIX
YVAPEKIACHUAX, PEAUTU3YIOIINX 00pa3oBaTeIbHbIE TPOTrPAaMMBI OOIIIET0 00pa30BaHUS U UMEIOIINX
roCyJapCTBEHHYIO akkpenuTanuio, Ha 2019-2020 yuebHsblIii rof.

OcoOblli  akKIIEHT B TMporpaMMe CJENaH Ha HCIOJb30BaHUE HWH(POPMAIIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTUI U TEXHUUECKUX CPEJICTB O0YUEHHUS, UTO SBJISIETCS OUYEBUIHBIM
MPU3HAKOM COOTBETCTBHSI COBPEMEHHBIM TpeOOBaHMSIM K OpraHM3allHi y4eOHOro Impoliiecca.
ITporpaMmMa npenycMaTpuBacT IMPOBENEHUE TPAAULMOHHBIX YPOKOB, YTEHHE YCTAaHOBOYHBIX
JIEKIUH, TPOBe/IeHNE MPAKTUYECKUX 3aHITHIH, CEeMHUHAPOB, 0000IIAI0IINX YPOKOB, KOH()EPEHIIHHA.

[IpakTHyeckoe BBIMOJIHEHUE MPOrpaMMBbI MPEIIOIaracT BbINOJHEHHE 00y4YaroIuMUCs
KOHKPETHBIX BUAOB Y /l: KOHTPOJBHBIX pabOT, MPOBEPOUYHBIX pabOT, TECTOBBIX 3aJaHUI, BUIbI
paboT ¢ TEKCTOM, BBICTABKU YYEHHUECKUX PabOT, HETPaAUIIMOHHbIE BUJIbI JOMAIIHUX 33/1aHUI U
1p. B nporpammMe yuuTheIBaeTCsl B3aMMOCBSI3b PEIPOLYKTUBHOM U Tpo0sieMHON (popMbI 00yUueHHUs,
KOJIJICKTHBHOM U CAMOCTOATENbHOM paboThl. MIcX0As1 M3 MPUHLIMIIOB COBPEMEHHOT0 00pa30BaHMs,
peanuszanys NporpaMMbl OPHEHTHUPOBAaHA HA HOBBIE IOAXOJbl K OpraHM3aluu OOILEHUs,
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COTpyIHUYECTBA Ha ypoke. VCmonb3yloTCs aKTUBHBIE M WHTEPAKTHBHBIE (DOPMBI Y4eOHOTO
COTPYAHHYECTBA: «yUUTEIb-YUCHHUKY, TIApHAsl U TPYIIOBast paboTa, 4TO B CBOIO OYepe/Ib TAaK JKe
BiauseT Ha (opmupoBanne YVY/l. B Hauane wm3ydeHus mpeamera 00s3aTeIbHO MPOBOIUTCS
BXOJHAs JUArHOCTHYECKas KOHTPOJIbHAs padoTa Ha BBIABJICHHE YPOBHS IOATOTOBJICHHOCTH
o0yyJarouuxcs.

OneHka 3HAaHUM W YMEHHW OOYYAIOIIUXCS IPOBOJUTCS C IOMOIIBIO MHUCHhMEHHOMN
9K3aMEHAIIMOHHOW paboThl, KOTOpash BKIIOUAET pPAa3HOYPOBHEBBIC 3aJaHHS IO HW3yYCHHOU
JTUCHUILINHE «MaTeMaTHKa.

Kypc 3aBepiaercst 3k3aMEHOM B TIEPBOM TOJIYTOIUU TPEThero roja odyuenus. [1pu stom
K DK3aMEHY OOYYaroIIMICs TOJDKEH MPOJAEMOHCTPUPOBATh 3HAHUS OCHOBHBIX MaTEMaTHUYECKHX
MOHSATUN U YMEHHS IPUMEHSTh MOJIyYCHHbIC 3HAHUS HA TIPAKTUKE.

1.3. Mecto yueOHOro mnpeaMeTa B CTPYKType OCHOBHOH mpogeccHOHATILHOI
o0pa3oBaTe/ibHOIl mporpamMmbl: [lpeamMeT BXOAUT B YHCIO JUCHUUIUIAH, BKJIIOYEHHBIX B
yueOHBIN MIIaH 00pa30BaTENbHON OpraHU3alui ApPXaHTeNbCKHH MeNaroru4ecKuil KOJJIeMIK U
ABJISIETCS] 6a30BOM TUCIMIUIMHON 00111€00pa30BaTEIbHOTO IIUKJIA.

14. earn wm 3agaum y4eOHOro mpeaMera — TpPeOOBaHUS K IUIAHHPYEMbBIM
pe3yJbTaTaM O0CBOEHUsI JUCHHUILIMHBI:

Llenb u3yyeHus yueOHOTO MPEeaIMETa — Pa3BUTHE JIMYHOCTH 00YYArOIIErocs CpeICTBAMHU
MaTEMaTHKH, MTOJTOTOBKA €0 K MPOJOKCHUI0 00YyUeHHUS M K CaMOpealiu3aliid B COBPEMEHHOM
oOmecTBe

ILnanupyemMble pe3yJbTAaThl 0CBOCHHS Y4eOHOI0 peaMeTa

TpeGoBanus k pesyabtaram (nmo | Ilmannpyemsbie  pe3y/abTarThl
ProcC Coo) U3y4eHusi y4eOHOro npeamera
JInyHOCTHBIC 1) poccuiickylo rpaxaaHckyio | 1) c(OpMHPOBAHHOCTh
pe3yJIbTaThl UJEHTUYHOCTb, NaTpUOTHU3M, | MUPOBO33pEHUS,

YBaXEHHE K CBOEMY HapoAy, | COOTBETCTBYIOILErO

YYBCTBA OTBETCTBEHHOCTH NEPE] | COBPEMEHHOMY YPOBHIO
PonuHoii, rop0oCTH 3a CBOM Kpaii, | pa3BUTHS HayKH u
cBoto  Pommny, mpomuioe  u | oOIIECTBEHHOU MPaKTUKH,
HACTOAILEE MHOIOHALMOHAJIBHOTO | OCHOBAHHOTO Ha Jyanore
Hapoza Poccun, YBa)XXEHUE | KYIbTYp, a TaKXKe pa3InYHbIX
roCy1apCTBEHHBIX CHUMBOJIOB | (hOpM OOIIECTBEHHOT'O CO3HAHUS,
(rep6, dmar, rumn); OCO3HAaHUE CBOEro Mecta B
2) TpaxJaHCKYyI0 IO3UIUI0 KakK | MOJUKYJIbTYPHOM MHUPE;
aKTHBHOTO W  OTBETCTBEHHOTO | 2) CPOPMHUPOBAHHOCTH OCHOB

YJICHa pOCCHfICKOI’O 06I_I_ICCTB3., CaMOpa3BUTHUS u
OCO3HAarHIIero CBOHM | CAMOBOCIIUTAaHHUA B
KOHCTUTYIIUOHHBIC ImpaBa n | COOTBCTCTBHUH C

00513aHHOCTH, YBaXKAIOIIETO 3aKOH | OOIIEYEIIOBEUSCKUMU
U TIPABOIOPSAIOK, OO0JIAAIONIETO | IIEHHOCTAMU u AneajsamMmu

YyBCTBOM COOCTBEHHOTO | TPaKIaHCKOTO 00IIIeCTBa;
JIOCTOMHCTBA, OCO3HAaHHO | TOTOBHOCTh M CIOCOOHOCTH K
MIPUHUMAIOIIETO  TPAJULHOHHBIE | CAMOCTOSATEIBHON, TBOPUYECKON 1
HAI[MOHAJIbHBIC U | OTBETCTBEHHOH JI€ATEIHLHOCTH;
o01eyennoBeuecKue 3) HaABBIKM COTPYAHHYECTBA CO
CBCPCTHUKAMHU, JACTbMU




T'YMaHUCTHYECKHE u
JEMOKpAaTHYECKUE [ICHHOCTH,

3) TOTOBHOCTh K  CIY)KCHHIO
OrteuecTBy, €ro 3aluTe;

4) c(hOopMUPOBAHHOCTH
MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH{ U OOIIECTBEHHON MTPaKTUKH,
OCHOBaHHOTO Ha JTUAJIOTE KYIbTYD,
a TakkKe Ppa3IMYHBIX  (HopM
OOIIECTBCHHOTO CO3HAHU,
OCO3HAaHHE CBOEro MecTa B
MOJIUKYJIBTYPHOM MHPE;

5) chOpMHPOBAaHHOCTH  OCHOB
CaMOpPa3BHUTUS U CAMOBOCIUTAHWSI
B COOTBETCTBUU c
00IIIEYEIIOBEYCCKUMH IICHHOCTSIMH
u HeagaMu IPa)xIaHCKOTO
0011ecTBa; TOTOBHOCTH u
CIIOCOOHOCTh K CaMOCTOSTEIBHOM,
TBOPYECKOM M  OTBETCTBEHHOM
JIEATEIbHOCTH;

6) TOJIEpaHTHOE CO3HAHHE U
MOBEJICHUE B TOJHKYJIbTYPHOM
MHpPE, TOTOBHOCTh U CIIOCOOHOCTH
BECTH JHAJIOT C JIPYTUMHU JIIOJIbMH,
JIOCTUTATh B HEM
B3aMMOIIOHUMAaHHSI, HaXOJIUTh
oOmie 1enu U COTPYAHHYATh IS
UX JOCTHXKEHHS, CIIOCOOHOCTH

IIPOTUBOCTOATH UJICO0JIOTUH
AKCTPEMH3MA, HallMOHAIIN3Ma,
KceHo(oOUH, AUCKPUMHMHALUM 110
COLIMAJIbHBIM, PENUTHO3HBIM,
pacoBbIM, HaIlMOHAJIbHBIM

IMpU3HAKaM 1 APYTUM HETaTUBHBIM
COLIMAJILHBIM SIBJICHUSIM;

7) HaBBIKM COTpPYIHHUYECTBA CO
CBEPCTHHUKAMHM, I€TbMHU MIIAJIIIETO

BO3pacTa, B3POCIIBIMHU B
o0pa3oBaTenbHO, OO0IIEeCTBEHHO
TIOJIC3HOM, y4e0HO-

HCCIIEIOBATENILCKOMW, TPOEKTHOU U
JIPYTUX BUIAX IEATETbHOCTH;

8) HpaBCTBEHHOE CO3HAaHUE U
MOBEJICHUE Ha OCHOBE YCBOCHUS
0011IeYeIIOBEYECKHUX LIEHHOCTEH;

9) rOTOBHOCTh M CIIOCOOHOCTH K
oOpa3oBaHMIO, B TOM YHCIE
caM000pa30BaHMIO, Ha
NPOTSHKEHUHU BCEM JKU3HU;

MUTAJIIIIErO BO3PAcTa, B3POCIBIMHU
B o0pa3oBaTenbHOM,
00IIeCTBEHHO MOJIC3HOMH,
y4eOHO-UCCIIeI0BATENbCKOM,
NPOCKTHOH H JPYrHUX BHUAAX
JeSITeTIbHOCTH,

4) TOTOBHOCTh U CIIOCOOHOCTH K
0o0pa3oBaHWIO, B TOM YHUCIIE
camMo00pa30BaHUIo, Ha
MPOTSHKEHUM  BCEHM  KU3HU;
CO3HATEJIIBHOE  OTHOIIECHUE K
HENPEpPBIBHOMY  00pa30BaHUIO
KaK YCIIOBHUIO YCIICIITHOM
npodeccHoHATBLHOM "
OOIIECTBEHHOH NI TEILHOCTH,

5) SCTETUYECKOE OTHONICHUE K
MUpY, BKIIOYas ICTETUKY ObITa,
HAyYHOTO W TEXHUYECKOIO
TBOPYECTRBA, cropTa,
0O0IIIECTBEHHBIX OTHOILICHHIA,




CO3HATENIbHOE  OTHOIIEHHWE K
HENPEPHIBHOMY 00pa30BaHUIO KaK
YCIIOBUIO YCIIEITHOM
podecCHOHATBLHOM u
00LIECTBEHHOM AESITETbHOCTH;

10) screTnyeckoe OTHOIICHUE K
MUpY, BKJIIOYas JCTETUKY OBbITa,
HAy4YHOTO u TEXHHUUYECKOTO
TBOPYECTBA, cropTa,
OOIIECTBCHHEIX OTHOIICHUIA,

11) mnpuHsATHE W peaH3aIrIo
LIEHHOCTEMN 3J10pOBOIO u
O0e3zomacHoro  o0Opa3za  JKU3HH,
notpeOHOCTH B (DU3HYECKOM
CaMOCOBEPILICHCTBOBAHHH,

3aHATUAX CIIOPTHBHO-
03JI0POBUTEIILHON
JIESATEIbHOCTBIO, HEIpusaTHe
BPEIHBIX IPUBBIYEK: KYpEHMS,
ynoTpedaeHus AJIKOT0J14,
HapKOTHUKOB;

12) OepexHOEe, OTBETCTBEHHOE H
KOMIIETEHTHOE  OTHOIICHHE K
buznueckomy u
MICHXOJIOTHYECKOMY 37I0POBBIO, KaK
COOCTBEHHOMY, TaK H JIPYIHX
JOJIEH, YMEHHE OKa3bIBATh
HEPBYIO MIOMOIIIb;

13) oco3HaHHBIN BBIOOp Oyamyliei
npodeccun U BO3MOXKHOCTEH
peanuzanuu COOCTBEHHBIX
JKU3HEHHBIX TJIAaHOB; OTHOILIECHHUE K
PO ECCHOHAIBHON JIEATEIHbHOCTH
KaKk BO3MOXXHOCTH Y4YacTUs B

pelIeHnn JIAYHBIX,
OOIIIECTBEHHBIX,
TOCY/IapCTBEHHBIX,
00IIeHAIIMOHATBHBIX MTPOOIIEM;

14) c(hOpMUPOBAHHOCTh
HKOJIOTMYECKOT0 MBIILIEHHS,

ITOHUMAHUs BJIMSHUS COLMAJIBHO-
DKOHOMHUYECKHUX IPOLECCOB HA
COCTOSTHHE MIPUPOTHOMN u
COLIMAJIbHOU Cpelbl;
PUOOpPETEHUE OIbITa HKOJIOTO-
HaIIPaBJICHHOM NEATEIIBHOCTH;

15) oTBeTCTBEHHOE OTHOIICHHUE K
CO3JaHUI0O CEMBM Ha OCHOBE
OCO3HAHHOTO MTPUHATHSA LIEHHOCTEN
CEMEHHOM KU3HH.

MeTanpeamMeTHbie

1) yMeHHe  CcaMOCTOSITEIHHO
ONpeCaACIIAThL HCIIN ACATCIBHOCTH U

1) yMeHHWe CamMOCTOSTEIbHO
ONpCaAC/IAATL LCIIN ACATCIbHOCTH

9



COCTaBJIATH IINIaHbI ACATCIBHOCTHU, | U COCTaBJIATH I1JIaHbI
CaMOCTOATCIIbHO OCYHICCTBIIATD, | ACATCIBHOCTH; CaAMOCTOSATCIILHO

KOHTPOJIMPOBATh U | OCYLIECTBIATh, KOHTPOJIUPOBATh
KOPPEKTUPOBaTh  JESATEIBHOCTD; | U KOPPEKTHPOBAThH
UCIOJb30BaTh BCE BO3MOXHBIE | I€ATEIIBHOCTh; UCIOJIb30BATh BCE
pecypcsl JUISL JOCTUKEHUS | BOBMOXKHBIE ~ pecypchl s
IIOCTaBJIEHHBIX nesen U | JIOCTHXEHHUS HOCTaBJIEHHBIX
peanuzanuu IUIAHOB | LieJe M peanu3aluy I1JaHOB
JeSITENbHOCTH; BBIOUPATh | 1EATEIILHOCTH; BBIOUpATh
yCIEIIHbIE CTpaTeruu B | yCIICIIHBIC CTpaTeruu B
Pas3INYHbIX CUTYaLUsX; Pas3IMYHbIX CUTYaLUsX;

2) yMeHHe POIyKTUBHO O0IIAThCs | 2) yMeHue IIPOJTYKTUBHO
U B3aUMOJICIICTBOBaTh B Ipoliecce | 00IAThCsl U B3aUMOJEHCTBOBATh
COBMECTHOM JesATEIbHOCTH, | B rporecce COBMECTHOH
YUUTBIBATh ~ MO3ULUHU  JPYTHX | JAEATEIbHOCTH, YUUTHIBATh
Y4aCTHUKOB NESITETLHOCTH, | TO3UIMK  JIPYTHX  YYaCTHUKOB
3¢ peKTUBHO paspemarp | JesTEeIbHOCTH, 3¢ peKTUBHO
KOH(JINKTHI, paspemats KOH(PIUKTHI;

3) BJIa/ICHUE HaBbIKamu | 3) BJIa/ICHUE HaBbIKaMU
II03HABATENBbHOM, yueOHO- | M03HaBaTEIbHOM, yueOHo-
HCCIIEIOBATEIIbCKOM U MPOEKTHOM | MCCIIEIOBATEIbCKOM u
NeSITeIbHOCTH, HaBBIKAMU | IIPOEKTHOM NesITeIbHOCTH,
paszpeleHus npo0iieM; | HaBbIKAMU paspeneHus
CHOCOOHOCTh W TOTOBHOCTb K | MpoOseM; CIOCOOHOCTh U
CaMOCTOSITEIBHOMY IIOMCKY | TOTOBHOCTb K
METO/I0OB PELICHUs NPAKTUYECKUX | CAMOCTOSTEILHOMY MIOUCKY
3aa4, MPUMEHEHUIO pa3JIMYHbIX | METOJOB pemeHust
METO/I0B TIO3HAHUS; MPAKTUYECKUX 3ajad,
4) TOTOBHOCTb M CIIOCOOHOCTH K | IPUMEHEHUIO Pa3INYHBIX
CaMOCTOSITENIBHOMN METO/I0B TIO3HAHUS;
MH(OPMaLMOHHO-TIO3HABATENbHON | 4) TOTOBHOCTh U CIIOCOOHOCTH K
NeSITebHOCTH, BJIQJICHUE | CAMOCTOSITEIIBHON

HaBBIKAMHU MOJIy4YeHusl | UH(POPMAaIIMOHHO-

HeoOxoaumoi  uHGOpMaUu U3 | MO3HABATENFHOM JESITeNbHOCTH,
CJIOBapel pa3HbIX THUIIOB, YMEHHUE | BJIAJICHUE HABBIKAMH IOTYYCHHS
OpUEHTUPOBAThCA B Pa3NUYHBIX | HEOOXOAMMON HHpOpMaKu U3
HMCTOYHUKAX uH(dOopMaIuu, | CJIOBapei pa3HbIX TUTIOB, YMEHUE
KPUTHYECKHU OLICHUBATh U | ODUEHTUPOBATHCS B Pa3JIMYHBIX
WHTEPIPETHPOBATh MHPOPMAIIHIO, | HCTOYHHKAX nHpopmaruu,
MOJAYy4YaeMyK) W3  Pa3JUYHBIX | KPUTHYECKHU OLICHUBATh u
WCTOYHUKOB; WHTEPHPETUPOBATH

5) yMeHHe UCIIONIb30BaTh CPeICTBA | MHPOPMAIIHIO, TMOTYYaeMylo U3
WH(pOpPMAITMOHHBIX U | pa3JUYHBIX UICTOYHUKOB;
KOMMYHHKAITUOHHBIX TEXHOJOTHH | 5) BJIaJICHUE SI3BIKOBBIMU
(mamee - HWKT) B pemeHuu | CpeacTBaMH - YMEHHE SICHO,
KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX | JJOTHYHO MU TOYHO HU3JIaraTh CBOKO
W OpraHM3alMOHHBIX 3aJad C | TOYKY 3pEHUsA, HCIOJIb30BaTh

coOroeHreM TpeOOBaHUH | aJIeKBATHBIC SI3BIKOBBIE CPEICTBA;
SPrOHOMUKH, TEXHHKH | 6) BJIQJICHHC HaBBIKaMHU
0e30MmacHOCTH, TUTHEHBI, | I03HABATENbHON pediekcun Kak
pecypcocOepekeH s, TIPABOBBIX U | OCO3HAHHSI COBEPILIAEMBIX

OCUCTBUH W  MBICIHUTEIBHBIX
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TUYECKUX HODM, HOPM
UH(POPMALIMOHHOM 0€30MacHOCTH;
6) yMEHHUE OIIPEACTATh Ha3HAYCHNE
u byHKIIH pa3IMYHbIX
COIMAJIbHBIX HHCTUTYTOB;

7)  yMEHHE  CaMOCTOSITEIbHO
OILICHUBATh U IPUHUMATh PEIICHUS,
OTIpeIeISIOIIE CTPATETHIO
MIOBEJICHHUS, C Y4ETOM

TpaXXJaHCKUX ©W  HPABCTBCHHBIX
IIEHHOCTEH;

8) BJIaJICHHE SI3BIKOBBIMU
CpelcTBaMH - yYMEHHE SICHO,
JIOTUYHO W TOYHO H3JaraTb CBOIO
TOYKY  3peHHusl, HCHOJIb30BaTh
aJICKBaTHBIC SI3BIKOBBIE CPEJICTBA;
9) BJIaJCHHE HaBBIKAMHU
MO3HABATENBHOW pedIeKchuu Kak
OCO3HAHMUS COBEPIIIAEMBIX
nercTBUI n MBICITUTEIbHBIX
MPOIIECCOB, WX pE3ylIbTaTOB H

OCHOBaHHﬁ, I'paHull CBOCTO 3HAHHA
u HC3HAaHUs, HOBBIX
IMO3HABATCJIbHBIX 3aJa4 U CpPpCACTB
UX JOCTHXKCHUA.

MPOLIECCOB, UX PE3yJbTaTOB U

OCHOBAaHMM, TpaHUI]  CBOEro
3HaHWS W HE3HAaHUS, HOBBIX
MO03HABaTEIbHBIX 3a7a4 u

CpEACTB UX NOCTHUIKCHHA.

Ipeamernsbie (Y)

1) c(OpPMHPOBAHHOCTH
IpeJCTaBIeHUH 0 HEOOXO0AUMOCTH
JI0Ka3aTeIbCTB MPH OOOCHOBAaHHUU
MaTeMaTHYeCKUX YTBEPXKICHUH U
pOJIM aKCHOMAaTHUKU B MPOBEACHUU
JIelyKTUBHBIX PACCYXICHUM;

2) c(OpMUPOBAHHOCTh
MOHSTUHHOTO amnmnapara o
OCHOBHBIM  pas3ienaMm  Kypca
MaTEMaTUKH; 3HAHUH OCHOBHBIX

TeopeM, GOpPMyIl M YMEHUS UX
HpI/IMCHflTI); YMGHI/ISI JO0Ka3bIBaThb
TEOPEMBI u HaXOJHUTh
HECTaHJaPTHBIC CTIOCOOBI PEIICHUS
3a1a4;

3) cpopMHpPOBAHHOCTH YMEHHMH

MOJICIUPOBATh peanbHbIe
CUTYyalluH, HCCIIeI0BaTh
IIOCTPOECHHBIE MOJIENH,
MHTEPIPETHPOBATh  MTONyYEHHBIN
pe3ysbTar;

4) c(hOopMUPOBAHHOCTH
npefcTaBieHuid 00  OCHOBHBIX
TOHATHUSX MaTeMaTH4eCKOro
aHaJIM3a U UX CBOMCTBAX, BIIAICHUE
YMEHHEM XapaKTepu30BaTh
IIOBE/ICHNE byHKIUH,

BbInyCKHUK J10JI2KeH 3HATh:

- 3HAQYEHHE MaTEMaTU4YECKOU
HayKl JUIsl pelleHus 3ajad,
BO3HUKAIOIIUX B TEOPUH H
IIPAaKTHUKE; IIHAPOTY U B TO XK€
BpeEMs OTPaHUYEHHOCTh
IIPUMEHEHUsT  MaTEMaTUYECKHUX
METO/I0B K aHAIN3Y U
UCCIICJOBAHUIO  IIPOLECCOB H
SBJICHUI B IPUPOJIE U OOLIECTBE;

- 3HAQYeHWE MPAKTUKH U
BOIIPOCOB,  BO3HHUKAIOIIUX B
camoit MaTeMaTHKe JUTSt
dbopMHUpOBaHHUST W Pa3BHUTHSA
MaTeMaTU4YeCcKon HayKu;
HUCTOPHUIO  Pa3BUTHSA  TIOHSATHUS
qucIia, CO3/IaHus
MaTeMaTU4eCKOTro aHaiu3a,
BO3HUKHOBEHUSI W  pa3BUTHUSA
T€OMETPHH;

- YHUBEpPCaJbHBIA  XapakTep
3aKOHOB JIOTUKHU

MATEMAaTHYCCKUX paccy;meHHﬁ,

HX TOPHUMCHHMOCTH BO BCEX
o0macTax YeJIOBEUYECKOM
JCATCIIbHOCTH,
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HCIIOJIb30BaHUE MOJyYEHHBIX | - BEPOSTHOCTHBIM  XapakTep

3HAHUM NIl ONMHCAHUS U aHaJIM3a | Pa3IMYHBIX IPOIIECCOB
pealbHbIX 3aBUCUMOCTEH; OKPYXAaroIIero MUpa.
5) BJIaJICHHE YMEHUSAMH | BBIyCKHMK 10J17KeH YMeTh:
COCTaBJICHUS BEPOSITHOCTHBIX | ajiredpa
MOJIeJIe 110 YCJIOBHIO 3aJauyd W | - BBIIOJHATH apH(MeTHdecKue
BBIYUCJICHUS BE€POSITHOCTHU JICUCTBUS HAJl YUCIAMU, CoYeTast
HACTYIUICHHSI COOBITHIA, B TOM | YCTHBIC U MHCbMCHHBIC ITPHUCMBI,
yucie ¢ npuMeHeHueM (opmyn | HAXOIHTh MPUOIMKCHHBIC
KOMOMHATOPUKH U  OCHOBHBIX | SHAICHHA BEIMYHH 1
TEOPEM TEOPHMH  BEPOATHOCTeH; | [TOTPCIIHOCTH BBITHCICHUN
e CoTyHaiiHbIX (abconroTHAsE ¥ OTHOCUTENIbHAS);
BEJIMYMH IO UX PACHPEICICHUIO. CPaBHHUBATE HHCTIOBBIC
BBIPKCHUS;
- HaXOAWTb 3HAYECHUS KOPHS,
CTEIEHH, jorapudma,
TPUTOHOMETPHUYECKHUX
BBIpKEHUI Ha OCHOBE
OTIPENIENICHNUs, HCIIONB3YS TPH
HE00XO0IUMOCTH

MHCTPYMEHTAJIBHBIE  CPEJCTBA;
HOJIb30BaTbCs  NMPHUOIMIKEHHON
OLICHKOM IpHU IPAKTUYECKUX

pacyerax;
- BBIIOJHATH INPEOOpazOBaHUS
BBIPAKECHHU, NIPUMEHSA
bopMyibl, CBSI3aHHBIE co
CBOMCTBaMH CTEIICHEM,
norapudmos,

TPUTOHOMETPUUECKUX (DYHKIIUH;
- MCIIOJIb30BaTh NMPUOOpPETEHHBIE
3HAHUS u YMEHUS B
NPAaKTUYECKON JEATeNbHOCTH U
MOBCEIHEBHOM  JKM3HM:  JUId
INPAaKTUYECKHX  pacyeToB IO
dbopMynaM, BkiIrodas (QoOpMyJbl,
coJep Kalue CTEIIECHH,
paguKanel, sorapudmbl u
TPUTOHOMETpHUUYECKHE (YHKIINH,
UCIOJIB3YSl TIPU HEOOXOIMMOCTH
CIpaBOYHBIE  MaTepuanbl U
MPOCTEHIINE BBIYUCIUTEIbHBIE
YCTPOMCTBA.

¢pynkuum u rpaguku

- BBIYHMCIIATH 3HaUeHUE (DYyHKIIUU
o 3aJJaHHOMY  3HA4EHUIO
apryMeHTa Tpu  pa3IMYHBIX
crocobax 3agaHus GyHKINH;

- ONPENECIIATh OCHOBHBIE
CBOWCTBA YHMCIIOBBIX (YHKIUH,
WLTIOCTPUPOBATh 170.¢ Ha
rpadukax;

- CTpOUTH TpaQUKH H3YUYECHHBIX
(GyHKLIUH, WUIIOCTPUPOBATH MO
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rpaduky CBOMCTBa
AIIEMEHTAPHBIX (DYHKIIHIA;

- HCII0JIb30BaTh MIOHSATHE
byHKIMK AN ONHUCAHHUS W
aHaJIr3a 3aBUCUMOCTEH BEJIMYHH;
- UCMOJb30BaTh MPUOOpPETECHHBIE
3HAHUS u YMEHHUS B
MIPAaKTUYECKOW JIEATEIIbHOCTH U
HOBCEIHEBHON  JKU3HU: s
OMHCAHUS C TIOMOIIBIO PYHKUIUN
pa3IAYHBIX 3aBUCUMOCTEN,
MPEJICTAaBICHUS] UX TpapUuecKu,
MHTEpIpEeTauy ITpauKoB.
Havyaja MaTeMAaTH4eCKOro
a”HaJImn3a

- HAaXOAWTb  MPOU3BOJHBIE
AIIEMEHTAPHBIX (PYHKIINH;

- HCIOJIb30BaTh IPOU3BOJHYIO
JUTSL U3YYEHUSI CBOWCTB (DYHKIIHIA
U TIOCTPOEHUS TPa(UKOB;

- MPUMEHSTh MPOU3BOJHYIO JUIS
MIPOBEACHUS MPUOKEHHBIX
BBIYMCIICHUM, peEIIaTh 3aJa4u
MPUKIATHOTO  XapakTepa Ha
HaxOXJeHWe HauOoJIbLIIEro U
HAaUMEHBIIIETO 3HAUCHUS;

- BBIYUCHATH B MPOCTEUILINX
cy4asx IUIOMIau U O0BEMBI C
HCII0JIb30BaHNEM
OIPEEIIEHHOr0 UHTErpaa;

- UCNOJIb30BaTh NPUOOpPETECHHBIE
3HAHHUSA " YMEHHUS B
MPAKTUYECKON JESATENIbHOCTH H
MIOBCEIHEBHOM  JKM3HM  JJISL:
pellieHns MPUKIAAHBIX 3aj]ad, B
TOM qucie COLIMAJIBHO-
SKOHOMUYECKUX U (U3NYECKUX,
Ha HauOOoJbIINEe U HaUMEHbILINE
3HAYeHUs, HA  HAaxOXICHUE
CKOPOCTH M YCKOPEHHUSI.
YPaBHeHHS M HEPABEHCTBA

- pears paloHalIbHBbIE,
MOKa3aTelbHbIE,
Jorapudmuueckue,
TPUTOHOMETPUUECKHE
yYpaBHEHHUs,  CBOJALIMECS K
JUHENMHBIM M KBaJpaTHBIM, a
TaKxke aHAJIOTUYHbBIE
HEPAaBEHCTBA U CUCTEMBI;

- HCIIOJIb30BaTh TpaduuecKuii
METOJl pEUICHUs YpaBHEHUH U
HEPABEHCTB;

- U300pakaTh HAa KOOPJIMHATHOM
IIJIOCKOCTH PEIIEHUs] YPABHEHUH,

13



HEPaBEHCTB M CHCTEM C JABYMS
HEU3BECTHBIMU;

- COCTaBJSITh W  peuaTh
YpaBHEHUsST W  HEPABEHCTBA,
CBSI3BIBAIOIINE HEU3BECTHBIC
BEJIMYMHBI B TEKCTOBBIX (B TOM
YHCJIe MPUKIIAJIHBIX ) 3a/1a4aX;

- UCMOJb30BaTh MPUOOpPETECHHBIE
3HAHUS u YMEHUS B
MIPAaKTUYECKOW JIEATEIIbHOCTH U
HOBCEIHEBHON  JKU3HU: s
IIOCTPOEHUS U  HCCIEHOBaHUS
MPOCTEUIINX ~ MATEMaTUYECKUX
MOJIEIIEN.

reoMeTpus

- pacmo3HaBaTh Ha 4yepTexax M
MOJEIIAX MIPOCTPAHCTBEHHbIE
(bopmbr; COOTHOCHUTh
TpexXMepHble OOBEKTHI C UX
OTNUCAHUSMHU, U300PAKCHHUSIMU;

- OTUCHIBATh B3aMMHOE
pacnoyioKeHue  MpAMBIX U
IUIOCKOCTEM B  IIPOCTPAHCTBE,

apryMeHTHUPOBAThH CBOM
CYXKIEHUS 00 3TOM
PacroIoKeHUH;

- aHANM3UPOBATh B MPOCTEHIINX
CIIydasx B3aMMHOE
pacmoyiokeHue  OOBEKTOB B
MIPOCTPAHCTBE;

- n300paxkathb OCHOBHBIE
MHOTOTPaHHUKH U KPYTJIbIE TelNa;
BBITIOJTHSATH YepTEeKH 1o

YCIIOBUSIM 3aJ1ay;
- CTPOUTH MPOCTEHIINE CEUEHUS
Ky0a, MpU3Mbl, TUPAMU/IBI;

- pewmaTh MJIaHUMETPUYECKHE U
[IPOCTEUILINE
CTEpEOMETPUYECKUE 3a/aydl Ha
HaxO0XJIEHHE  T'€OMETPUUYECKUX
BEJIMYUH (s, yTJIOB,
miomasei, o0beMOB);

- HKCIOJb30BaTh NpPHU PEHICHUH
CTEPEOMETPUUYECKUX 3a1a4
MJIaHUMETpUYeCKue (PakTel U
METO/IbL;

- TMPOBOJUTH JIOKa3aTeJbHbIE
paccyXJIeHHUs B XOJ€ PpEIICHHUs
3ajady;

- UCMOJb30BaTh MPUOOpPETECHHBIE
3HAHUS u YMEHUS B
MPAKTUYECKON JESTENIbHOCTH H
HOBCEOHEBHON  JKU3HU: s
uccrae0BaHus (MOJACTUPOBAHUS)
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HECIIOXKHBIX MPAKTUYECKUX
CUTyalluii Ha OCHOBE M3YYCHHBIX
dbopmyn w® cBoOWCTB  (uryp;
BBIYMCIICHHS 00BEMOB u
Iomanaeu MOBEPXHOCTEN
MPOCTPAHCTBEHHBIX TEJI  TPH
pEIICHUU TPAKTHYCCKUX 3ajad,
UCIIOJIB3YSl TIPU HEOOXOIUMOCTH
CIIPaBOYHHMKHU u
BBIYHCIIUTENLHBIC YCTPOICTBA.
KOMOMHATOPUKA, CTATUCTHKA
U TeopHusi BEePOSITHOCTEl

- pemarp pOCTEUIIIHe
KOMOMHATOPHBIE 3a7a4u
METOZIOM Tiepebopa, a Takke C
UCTIOJIb30BaHUEM U3BECTHBIX
hopmyur;

- BBIYMCIATH B MpPOCTEHIINX
CIy4yasix BEpPOSITHOCTH COOBITUI
Ha OCHOBE IIOJICYETa YHCIIa
HCXO/I0B;

- UCNOJb30BaTh NPUOOPETECHHBIE
3HaHUS u YMEHUS B
[IPAKTUYECKON JEATENIbHOCTH H
MOBCEJHEBHOM  KM3HM:  JJIA
aHaJlu3a peaJbHBIX YHCIIOBBIX
JAHHBIX, MpPEJICTaBICHHBIX B
BUJE JAuarpamM, TIpaduKoOB;
aHaIM3a uHpopManuu
CTaTHUCTUYECKOTO XapakTepa.
O0yyarommuiics MOJIY4UT
BO3MOKHOCTh HAYYUTHCS

o pemats anreOpanyeckue
3aJlauu

o pemarb 3aJ1a4uu
MaTeMaTHUYeCKOIo aHalln3a

o pematb U JOKa3bIBaTh
reoMeTpUYecKue 3aaun

o pematb  KOMOMHATOPHO-
BEPOATHOCTHBIE u
CTaTHCTUYECKHUE 3a7auu
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2. CTPYKTYPA U COAEP)KAHUE YYEBHOI'O TIPEIMETA

2.1. O0beM yueOHOro npeaMera U BUAbI y4eOHO#l padoThl

Buj yueOHoit padoThI Oobvem
uacos
O0s13aTes1bHAs AyIMTOPHAs yueOHas Harpy3ka (Bcero) 178
B TOM YHUCJIE!
JICKIIMH 60
1ab0paTopHbIE paOOTHI
MPAKTUYECKUE 3aAHATUSA 99
Hrorosasi arrectanus B popme IK3aMeHa 18
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2.2. TemaT4yecKkMil IJIAH U coJepkaHne Y4eOHOro npeamera «MaremaTuka»

[IpumeHsTH panyoHalbHBIE YpaBHEHUS
Y HEpaBEHCTBA IS pemenus

HaunmeHnoBanu Coaepxanne y4eOHOro MaTepuaJia, JJadopaTopHbIe H Konn | Ilmanupyemsblie BUABI AeSITeTbHOCTH JJIeKTPOHHBIE U
€ pa3/1eJioB U NpaKkTHYecKHe padoThl, CAMOCTONITEIbHAS PA00Ta 00y4AIOIIUXCSI | YeCTB 00y4aronuxcst HCXoas u3 Hu(ppoBHIe pecypchl
TeM 0 NpeAMEeTHBIX U MeTanpeAMeTHbIX
4acoB pe3yJ1bTaToB
1 2 3
Beenenue. MaremaTrika B HayKe, TEXHHKE, OSKOHOMHKE, HH()OpMaIlMOHHBIX 1
TEXHOJIOTHSIX U MPaKTHYEeCKOH faesrenbHocTy. Llenu u 3anaun u3ydeHus
MaTeMaTUKH B YYPEXKIEHHMSIX  HAYQIBHOTO U CPEIHEero
npodecCHOHAILHOTO 00pa30BaHUsl.
Paznen 1. 41
Anreopa
Tema 1.1. JIM4HOCTHBIC Pe3y/IbTaThl: CHOPMUPOBAHHOCTH HPEICTABICHHMI O UcnonszoBaTh Teopetuko- | https://resh.edu.ru/subject/
MaTeMaTHKe KaK YHUBEPCAILHOM SI3bIKE — HAYKH, CPEJICTBE o
PazButn v ’ MHO>KECTBEHHBIH anmnapat A1 onucanus | lesson/4730/start/
a3 ¢ MOJEIIUPOBAHNS SIBIICHUH U [TPOLIECCOB, UIEIX U METOAAX MAaTEMATHKH. pat i
HOHSATHSH O ITo3HaBaTtejbHble YY I: MONCK U BbIACICHUE HEOOXOAUMON X0lla PCHICHHS MAaTEMATUYCCKUX 3anad, ‘
qncie uHQOpMaIH a TaKxKe peaNbHBIX mpotteccoB | https://resh.edu.ru/subject/
PeryastuBnbie YY/I: nienenonaranie Kak NOCTAHOBKA YUEOHBIX U ¥ SBIICHWH, TIpH peIICHMM 3amad u3 | lesson/5255/start/
MO3HABATENIbHBIX 33134
. . JIpyTHX yueOHBIX MIPEeIMETOB.
KommynukaTuBubie YYJI: yMeHHE C JIOCTaTOYHOW IOJHOTOM U .
OnepupoBaTh nmoHsTuamA: | https://resh.edu.ru/subject/
TOYHOCTBIO BBIPAXKaTh CBOM MBICIM B COOTBETCTBHM C 33JadyaMHd U .
panroHaNIBHOE YHUCIO, JMeHcTBUTENbHOE | lesson/4727/start/158514/
YCIIOBUSIMM KOMMYHHKALIUU
C 5 1 YHCIIO, OOBIKHOBEHHAsI JIpoOB,
JKaHue y4eOHOro MaTepu
1 OACpAKANNE YHCOHOTO MaTCpuaTa 1 JeCATUYHAS IpoOb, MPOLIEHTHI.
2. ﬁenlge Y PallMOHAJIbHBIEC YyuCIIa. JIeICTBUTENIBHBIE YHCIA. BHInONHsTS apHbMETHIECKHE OMEpaIHH
- PUDITMIKCHHBIC BbIMHC/ICHNA. C pallMOHATILHBIMH W JACWCTBHTEILHBIMU
IpakTHiecKue 3aHATUS 3 YUCIIaMK; TPUOIMKEHHBIE BBIYMCIICHHUS,
[IpakTrueckoe 3anstue 1. BeimonHeHne apuMeTHIECKUX IEHCTBHIMA 1 MCIIONb3ys  NPaBWIa  OKPYIJICHHSL.
HaJ 4ACIaMH. Jlenath OPUKUIKY U OIIEHKY pe3ysibTaTa
IIpaxTrueckoe 3austue 2. HaxoxaeHue npuOImKeHHBIX 3HAU€HUI 1 BBIYHCIICHNUIT. OIEPUPOBATH IOHATHIMY:
BCIIHYMH, TOXIECTBO, YpaBHEHHE, HEPABEHCTBO;
IIpaktuueckoe 3anstue 3. CpaBHEHUE YUCTIOBBIX BBIPAXKCHUH. 1 IIeJI0e M PaIllMOHANIbHOE  yPaBHEHHE,
HEPABEHCTBO. BrinonHsaTs
mpeoOpa3oBaHust ~ LEIBIX M pamuo-
HAJIBHBIX BBIPKECHUM. Pewate
OCHOBHBIC THITBI IIETBIX  HPPAIHO-
HAJIBHBIX  YpaBHEHHWH ¥ HEPaBEHCTB.
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https://resh.edu.ru/subject/lesson/4730/start/
https://resh.edu.ru/subject/lesson/4730/start/
https://resh.edu.ru/subject/lesson/5255/start/
https://resh.edu.ru/subject/lesson/5255/start/
https://resh.edu.ru/subject/lesson/4727/start/158514/
https://resh.edu.ru/subject/lesson/4727/start/158514/

MaTeMaTHUYECKUX 3aJad M 3aJad U3
Pa3IMYHBIX 00J1aCTel HAYKU M PEATbHOM
KU3HU

Tema 1.2. JIMYHOCTHBIE pe3y/IbTaThI: OBJIAICHUE MATEMATHYCCKUMH 3HAHHSIMU DopMynHpOBaTH, 3anuchiBaTh | https://resh.edu.ru/subject/
Kopnn ¥ YMEHUSIMH, HEOOXOIUMBIMH B TIOBCEITHEBHOM >KU3HH, AJISI OCBOCHUS B CHMBOIMYECKOI bopme | lesson/5498/start/
’ CMEKHBIX €CTECTBEHHOHAYYHbBIX AUCLUILINH U JUCLUIUIUH
CTeICHH npodeccuoHaIbHOro UKIIA, Ul HOJIy4eHus: 00pa3oBaHus B 001aCTsIX, 1 MITIIOCTPHPOBATD NpuMepamMu _
Jorapu¢mbl | He TpeOYIOUIMX YIIy0JEeHHON MaTeMaTHUECKON MOATOTOBKH. CBOICTBa KOPHSI N-0i1 cTENEeHn https://resh.edu.ru/subject/
Ilo3naBatenbHble Y'Y /: Bb160p Hanbosee 3pPeKTuBHBIX CLIOCOO0B BEIIONHSTE npeobpasoBanus | lesson/4729/start/
peoOpa3oBaHuUs TOXKIECTB s
Peryasatusnbie YY/I: cocraBieHune miaHa npeoOpa3oBaHus TOKIECCTB HPPAMOHALHBIX BRIDKCHMI. Pemars httns://resh.edu.ru/subiect/
KommyHnukatusuble YV /I: mianupoBanie yue6HOTO COTPYIHHYECTBA OCHOBHbBIC  THIbI  MPPALHMOHATLHEIX | https://resh.edu.ru/subject
C MEmoaBaTesNeM i OTHOrPYIIHHKAMHU ypaBHeHUI U HepaBeHCTB. [lpumensats | lesson/5753/start/
Coaeprxanue yueOHOro MaTepuaJia JUBL ~ PCHICHIL  PAsIMHBIX 337t httos://resh.edu.ru/subiect/
1. | Kopau u crenenn. KopHu HaTypanbHON CTENEHHM W3 YMCIA U UX HMppaLMOHATEHRIC C YPpaBHCHIL " P> /26882 3? tu‘rtl/l subec
. Y HEpaBEHCTBA. TPOUTH YHUTATh n star
cBoiictBa. CTemeHM C paUMOHANBHBIMU IIOKa3aTesIMH, HX CpaBCHCTBA POHTE, a 850 =1
cBoiicTBa.CTeneHy ¢ AeWCTBUTENbHBIMU MTOKa3aTeNIIMU. rpadgux KOpHi n-0H CTCTICHH.
Hcnonb3oBaTh M(pOBEIE pecypehl s
2. | Jlorapudm. Jlorapupm umcna. JlecaTuyHble W HATypalbHBIC .
o . MOCTPOEHUS rpaguKoB GbyHKINH
norapudmel. [IpaBuna gerictBuii ¢ Jorapupmamu. o
" Y M3YYEHHsSI UX CBOWCTB
3. | [IpeoOpazoBanme anrebpamdeckux BeipakeHui. [IpeodpazoBanue
palMOHATBHBIX, UPPALUOHAIBLHBIX CTEHNECHHBIX, TTOKA3aTeIbHBIX U
JIOTapUPMHUICCKHUX BBIPKECHHIH.
IIpakTHyecKkue 3aHATHS
[Ipaktuueckoe 3anarue 4. HaxoxxaeHue 3HaueHU KOpHS, CTENEHH,
norapr@ma Ha OCHOBE OTIPE/ICIICHHS.
[Ipaktuueckoe 3anatue 5. HaxoxaeHue 3HaueHUN KOPHS, CTENEHH,
jorapu@ma ¢ HCHOIb30BAHUEM HHCTPYMEHTAJIBHBIX CPEICTB.
IIpaktuaeckoe 3ansTe 6. Mcnoabp3oBaHue NpUOIMKEHHOH OLICHKH
NIPY IPAKTHYECKHUX pacueTax.
[MpakTuueckoe 3austue 7. [IpeoOpa3zoBaHue BRIPAKECHUH, COACPKALIUX
KOpHH.
[Ipaktrnueckoe 3ansTue 8. [IpeobpazoBaHue cTeneHHBIX BRIPAKEHHUH.
IIpaktrueckoe 3anstue 9. [IpeobpazoBanne JorapuMUIECKAX
BBIPAKEHHUH.
[Ipaktnueckoe 3ansatue 10. KonrponpHas padbora no teme 1.2.
Tema 1.3 JIMYHOCTHBIE PE3yJIbTAThI: OBJIAJJCHUE MaTEMaTHICCKUMH 3HAHUAMHI Pemienne mpaktudeckux 3amad  mo | https://resh.edu.ru/subject/
OCHOBBI 1 yMCHIAMH, HEOOXOAMMBIMH B MOBCCAHCBHOM XKU3HH, I3 OCBOCHIA mydaeMoii Teme. Mcmomb3oBaHume | lesson/4733/start/
CMEKHBIX €CTECTBEHHOHAYYHBIX AUCLUUILINH U JUCLUIUIUH
TPUTOHOMETPH | podhecCHOHAIBHOTO IMKJIIA, AJIS TIOJIyYeHHs 00pa3oBaHus B 00JIaCTsIX. TpaHCIIopTUpa pu penieHnn
| IMo3naBartenbuble YY/: yMEHHS CTPYKTYpHPOBAThH 3HAHUS 110 MPaKTUYEeCKUX  3a7ad. BeimonHeHue

H3y4yaeMou TeMe
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https://resh.edu.ru/subject/lesson/5498/start/
https://resh.edu.ru/subject/lesson/5498/start/
https://resh.edu.ru/subject/lesson/4729/start/
https://resh.edu.ru/subject/lesson/4729/start/
https://resh.edu.ru/subject/lesson/5753/start/
https://resh.edu.ru/subject/lesson/5753/start/
https://resh.edu.ru/subject/lesson/3823/start/
https://resh.edu.ru/subject/lesson/3823/start/
https://resh.edu.ru/subject/lesson/4733/start/
https://resh.edu.ru/subject/lesson/4733/start/

PeryastuBnbie YV /I: olieHka— BBIICNICHHUE U OCO3HAHUE YUAIIUMCS
TOTO, YTO YK€ YCBOCHO H YTO €IIIe TOUIEKUT YCBOCHUIO, OCO3HAHHE
KauecTBa U YPOBHS YCBOCHHS;

KommynukaTtuBublie YY/I:yMeHue ¢ J0CTaTOYHON MOTHOTOU U
TOYHOCTBIO BBIPAKaTh CBOU MBICJIM B COOTBETCTBUU C 3aJa4aMHU U
YCIOBHSIMM KOMMYHHUKAIUU

Conep:xanue yueOHOro MaTepuaJia 11
1. | Pannannas wMepa yrma. BpamarensHoe nBuxkenue. CHHYC, 1
KOCHHYC, TAHI'€HC U KOTAHI'€HC YHCa.
2. | OcHOBHBIE TPUTOHOMETPHUYECKUE TOXKIECTBA, (DOPMYIIBI 1
npuBeneHus. CHHyC, KOCHHYC ¥ TAHT€HC CyMMBI M Pa3HOCTH JIBYX
yrioB. CHHYC ¥ KOCHHYC ABOMHOTO yria. [IpeoOpazoBanus
NPOCTEUIINX TPUTOHOMETPHUECKUX BBIPAKEHUU. 1
3. | Ipocreiimne TpuroHoMeTpUyecKue ypaBHeHus. Pemenue
TPUTOHOMETPUYECKUX YPABHEHH.
IlpakTHyecKue 3aHATHSA 8
IIpaktuueckoe 3anstue 11. Paguannas Mepa yria. 1
IIpaktuueckoe 3anstue 12. CUHYC, KOCUHYC, TAHT'€HC U KOTAHI'€HC 1
qucia.
[Mpaktuaeckoe 3ausitue 13. Mcnons3oBanue npuOIMKEHHON OLECHKH 1
IIPY IPAKTHYECKUX pacueTax.
IIpakTudeckoe 3ansatue 14. [I[peoOpa3zoBaHre TPUTOHOMETPHUECKUX 1
TOXJIECTB.
[Ipaktuueckoe 3anatue 15. HaxoxaeHue 3Ha4CHMI 1
TPUTOHOMETPUUECKUX BBIPAKCHUH HA OCHOBE OIIPEeIICHHUS.
IIpakTudeckoe 3ansaTue 16. Haxoxnenve 3HaueHnit 1
TPUTOHOMETPUYECKHX BHIPAXKEHUH C HCIIOIBb30BaHUEM
MHCTPYMEHTAJIBHBIX CPEJICTB.
IIpakTtuueckoe 3anstue 17. PelieHue TpUroHOMETpU4YECKUX 1

YPaBHEHU.

IIpaktrueckoe 3anstre 18. KontponsHas padota mo teme 1.3

3aJlaHuil  Ha  TIOCTPOEHHME  YIJIOB.
YcraHOBKAa MCTHUHHOCTH YTBEP)KICHHM.

JlokazarenscTBO UCIIOJIb3YEMBIX
¢dbopmy. Omnpenenenue 3HAKOB
TPUTOHOMETPUYECKUX (byHKIUH.

OmnpeneneHue 3HauY€HUH YIJIOB CHHYCA,

KOCHMHYyCa, TaHIe€HCa M KOTaHTEHca.
Pemienue  mpakTHdeckux —3amad  C
MOpCKMM  KoMmmacoM. KoHTpons
olleHKa cBoeil paboTel. [locTaHoBKa

1esIelt Ha CIIeIyIOIHH 3Tan 00y4eHUsL.

https://resh.edu.ru/subject/
lesson/6019/start/

https://resh.edu.ru/subject/
lesson/3863/start/

https://resh.edu.ru/subject/
lesson/3876/start/

https://resh.edu.ru/subject/
lesson/4735/start/

https://resh.edu.ru/subject/
lesson/4734/start/

https://resh.edu.ru/subject/
lesson/3489/start/

https://resh.edu.ru/subject/
lesson/3887/start/

https://resh.edu.ru/subject/
lesson/3490/start/

https://resh.edu.ru/subject/
lesson/4238/start/

https://resh.edu.ru/subject/
lesson/3898/start/

Tema 1.4
DOyHKINH, UX
CBOJCTBA M
rpaguxun

JInyHOCTHBIE Pe3yabTAThI: TOTOBHOCTh M CITOCOOHOCTH K
00pa30BaHMIO, B TOM YHCIIE CaMOOOPa30BaHUIO Ha MPOTSHKCHUU BCEH
YKU3HHU; CO3HATEIILHOE OTHOIICHUE K HEMPEPHIBHOMY 00pa30BaHHUIO KaK
YCIIOBUIO YCIIENTHOHN MPo(ecCHOHATFHON U O0IIECTBEHHOH
JIEATETTbHOCTH.

ITozHaBaTeabHble Y'Y /I aHan3 00bEKTOB C MEJIbIO BEICICHUS
MPU3HAKOB, CUHTE3 KaK COCTABICHUE LIETIOT0 U3 YacTel, B TOM YHUCIIE C
CaMOCTOSITEJIbHBIM IOCTPAUBAHUEM, BOCIIOJTHEHUEM HEOCTAIOIINX
KOMIIOHEHTOB; BHIOOP OCHOBAaHUI M KPUTEPHUEB JJIsi CPABHEHUS

OnepupoBaTs HOHATHAMHU: (YHKUUS,
crocoObl 3amaHud (YHKUUH, B3aUMHO
obpaTHbIe GyHKIMH, obmacTe
OTIpeJieNIeHNs] W MHOXKECTBO 3HAYCHUU
¢byHkuny, rpadpuk QyHKIMM; YETHOCTD
1 HeYE€THOCTh (DYHKUUH, HYH QYyHKIHH,
MIPOMEKYTKU 3HAKOIOCTOSHCTBA.

https://resh.edu.ru/subject/
lesson/5175/start/326685/
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https://resh.edu.ru/subject/lesson/6019/start/
https://resh.edu.ru/subject/lesson/6019/start/
https://resh.edu.ru/subject/lesson/3863/start/
https://resh.edu.ru/subject/lesson/3863/start/
https://resh.edu.ru/subject/lesson/3876/start/
https://resh.edu.ru/subject/lesson/3876/start/
https://resh.edu.ru/subject/lesson/4735/start/
https://resh.edu.ru/subject/lesson/4735/start/
https://resh.edu.ru/subject/lesson/4734/start/
https://resh.edu.ru/subject/lesson/4734/start/
https://resh.edu.ru/subject/lesson/3489/start/
https://resh.edu.ru/subject/lesson/3489/start/
https://resh.edu.ru/subject/lesson/3887/start/
https://resh.edu.ru/subject/lesson/3887/start/
https://resh.edu.ru/subject/lesson/3490/start/
https://resh.edu.ru/subject/lesson/3490/start/
https://resh.edu.ru/subject/lesson/4238/start/
https://resh.edu.ru/subject/lesson/4238/start/
https://resh.edu.ru/subject/lesson/3898/start/
https://resh.edu.ru/subject/lesson/3898/start/
https://resh.edu.ru/subject/lesson/5175/start/326685/
https://resh.edu.ru/subject/lesson/5175/start/326685/

PeryastuBnsbie YV /I: olieHKka— BBIICICHHUE U OCO3HAHUE YUAIIUMCS
TOTO, YTO YK€ YCBOCHO H UTO €IIIe TOUIEKUT YCBOCHUIO, OCO3HAHHE
Ka4decTBa W yPOBHIYCBOCHHUS,

KommynunkatuBHsblie Y'Y I 1anupoBanne yueOHOTO COTPYIHUYECTBA
C YUHUTEJIeM B CBEPCTHUKAMH; TTIOCTAHOBKA BOITPOCOB.

Conep:xaHue yueOHOr0 MaTepHuaJa

1. | @ysxun.O06macTs ONpeaeneHns 1 MHOKECTBO 3HAUSHHI; rpaduk
¢yHKUMM, TocTpoeHHe  TpaduKoB  QYHKUIMHA,  3aJaHHBIX
Pa3TMIHBIMH CITOCOOAMH.

2. | CgoticTBa GyHKIIMHA: MOHOTOHHOCTb, Y€THOCThH, HEYETHOCTb,
OTPaHUYECHHOCTh, IEPUOAUYHOCTL. [IpoMexyTKkH Bo3pacTaHus U
y6BIBaHI/ISI, HaI/I6OHBIlIeC N HAMMCHBIICC 3HAYCHHSA, TOUYKH
IKCTPEMyMA.

3. | I'padmueckass wHTepnperanma. [lpuMepbl  GYHKIIMOHAIBHBIX
3aBUCHMOCTEH B PCaJIbHBIX MMPONECCaxX U ABJICHUAX.

4. | Obparnsie dynkuun. ['paduk oOpaTHON QyHKIHH.

5. | Apudmerrnueckue onepanuu HaJ GyHKIuAMA. ClioxxHas QyHKITUSL
(KOMITO3HUIIHSA).

l'[paRanecmle 3AHATUSA

[Mpaktudeckoe 3ausiTue 19. HaxoxneHue o0nacTu onpeaencHus U
MHOECTBa 3HAYCHUH QYHKIHH.

[IpakTrueckoe 3anstre 20. Berancnenne 3HadyeHnd (yHKIHH 10
3aJJaHHOMY 3HAa4EHUIO apryMeHTa.

— 2

IIpaxTrueckoe 3anstue 21. OnpeneneHre OCHOBHBIX CBOICTB
YHCIIOBBIX (DYHKIHH.

[IpakTrueckoe 3anstue 22. [loctpoenne rpadukoB QyHKINH,
3aJJaHHBIX Pa3IMYHBIMU CIOCOOaMHU.

IIpaxTrueckoe 3ausaTue 23. OnucaHue U aHaJIN3 3aBUCUMOCTH
BEJIMYHH.

[IpakTnueckoe 3ansatue 24. Matepnperanust (yHKIMOHATBHBIX
3aBUCHMOCTEH B PEaJIbHBIX MPOIIECCaX U SIBICHUSX.

[IpakTudeckoe 3ansTue 25. M3ydeHne oOpaTHbIX (yHKIIHA.

[IpakTrnueckoe 3ansaTue 26. BeinonHenne apuMeTHUECKUX Onepaii
HaJl QYHKUIHUSIMH.

IIpaktrueckoe 3anstue 27. KontponapHas padbota mo teme 1.4

BrimonHsaTe npeoOpa3zoBaHus cTeNeHen
C LIeJIBIM TTOKa3aTeneM. lcmonp30BaTh
CTaH/IAPTHYIO bopmy 3amUCH
JNEeHCTBUTEIHHOTO qucia.
®opmynmupoBaTh ¥ WITIOCTPUPOBATH
rpaguIecKd  CBOWMCTBA  CTEIICHHOU
¢byHkuuu.  Belpaxats  dopmynamu
3aBUCUMOCTH  MEXIY  BEJIUYHHAMH.
Hcnonp30BaTh muQpoBBIE pecypehl IS
MoCTpoeHus:  rpaduKoB ¢dhyHKIMN
1 U3YYEHUS X CBOICTB

JIMYHOCTHBIE pPeE3yJabTaThbI: TOTOBHOCTE U CHIOCOOHOCTH K
CaMOCTOSATCIbHOU TBOp‘IeCKOﬁ M OTBETCTBCHHOH JACATCIBbHOCTH.
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IHo3naBaTeabHble Y'Y /I: aHaaH3 00BEKTOB C LIEIBIO BBIACICHUS

Tema 1.5 3] dopMyIHpoOBKa onpeaenenus | https://resh.edu.ru/subject/
CreneHHsble, ggﬁgﬁ?gg&;ﬁ?&ﬁ ;ggé)%;gi?;gi%%%ﬁ%&%g; ;:;ngﬁg&g%;i?e ¢ CTENIEHHON (YHKIMH. (DopuMyJH/IpOBKa lesson/5540/start/
NoKa3aTeJIbHBl | xOMIIOHEHTOB; BEIOOP OCHOBAHUI U KPUTEPUEB LIS CPABHEHHUS OIPE/ICNICHIS [IOKA3aTENbHON (yHKIIHH.
€, PeryasituBHblie Y'Y /I: olleHKa— BBIIEICHAE U OCO3HAHNE YUaIIMCS dopMyIMpoBKa onpenenenus | https://resh.edu.ru/subject/
Jorapu(pmMu4ec | toro, uTo y’e YCBOEHO M UTO eIlle NOUIEKHT YCBOSHHUIO, OCO3HAHHE orapuh)MUIECKO ynxupm. | lesson/3841/start/
Kue u Ka4yeCTBA U YPOBHSAYCBOCHMUS; dopmyupoBKa OTIPCICICHUA
TPUTOHOMETPH | KommyHukaTuBHbIe VY I:11aHupoBanne yaeGHOro CoOTpyIHHIECTBA TPUTOHOMETPUYECKON ¢ynkuuu. | https://resh.edu.ru/subject/
YyecKue C YUHTeNIeM M CBEPCTHHKAMH; OCTAHOBKA BOIPOCOB. OmpeneneHre  CBOMCTB  CTENEHHOH, | lesson/3834/start/
pynkumnu Coiepskanne y4eGHOro MaTepHasia 8 [I0Ka3aTeIbHOM, JOrapu@MUUECKOH u
1. | Onpenenenns GpyHkuuii, ux cBoOCTBa 1 rpaduKH. 3 TPUTOHOMETPUUIECKUX ¢ynkuuii. | https://resh.edu.ru/subject/
2. | IlpeoGpaszoBanus rpadgukos. IlapasiensHblil HEPEHOC, CHMMETPHS Toctpoenne  rpaduxos  pynxuuu B | lesson/4920/start/
OTHOCHUTEJILHO OCEH KOOPJMHAT U CHMMETPHS OTHOCUTEIHHO TETpaan 1 € MOMOIIBIO KOMITPFOTEPHAIX .
HAuasa KOOPAMHAT, CHMMETPHS OTHOCHTEJIBHO MPSIMOI Y= X, mporpamMm.  [loctpoenne  rpadwuka | https://resh.edu.ru/subject/
DPACTSDKEHNE M CKATHE BOJb OCeil KOOP/HHAT. norapmbgmqecmﬁ (byriKuMH, Kak | lesson/5570/start/
TIpaKTHYeCKHE 3aHSATHS 5 00paTHOH K IOKa3aTeJIbHOM, B TETpagu U .
TIpakTHaeckoe 3ansTHe 28. I3yuenHe CBONCTB U IOCTPOCHHE 1 c MIPUMEHEHUEM KOMITBIOTEPHBIX https://resh.edu.ru/subject/
rpa)MKOB CTENEHHBIX, MTOKa3aTeIbHBIX U JorapudMuieckux GyHKIUH. nporpamM. KonTpors u OLICHKA CBOCH lesson/3943/start/
IIpaxTrueckoe 3anstue 29. 3ydyeHne cBOWCTB U MOCTPOECHHE 1 paboTHL. VHOCTaHOBKa neacH  Ha
rpaKOB TPUTOHOMETPUIECKUX (PYHKITHIA. cIIeIyroLKi oTan 06y4eHns
[TpaxTrueckoe 3aastue 30. [Ipeobpa3oBanue rpadukos. 1
ITpakTrueckoe 3anstue 31. KontposbHas pabora no teme 1.5. 1
ITpakTrueckoe 3anstue 32. 3auer no Temam Paznena 1. 1
Paznen 2.
Hayana 46
MaTeMaTH4YecK
0ro aHaJIM3a
Tema 2.1 JIN4HOCTHbIE Pe3y/IbTATHI: OBJIAICHUC MATCMATHICCKUMH 3HAHUSIMU DopmynrpoBKa onpeaeseHns YUcIoBoi | https://resh.edu.ru/subject/
ITocaenoBaren ggeﬁggigg%ggfge);{(ilﬂoHthl;gigcE%%Cfﬁgﬁggonnﬂﬁgzllﬁhiiﬂ OCBOCHMS HOCJ;Ie,Z[OBaTGJ'II)HOCTI/I. Onpenenenue | lesson/4921/start/
bHOCTH CBOWICTB YHCIIOBBIX

po(heCCHOHANBHOTO IMKIIA, JIJIS MTOyIeHUsT 00pa30BaHuUs B 00JIACTSX.
Io3naBaTeabHble Y'Y /I: TOUCK U BBIJIEIICHAE HEOOXOIUMOM
UHQOpMAIUK; TPUMEHEHUE METO0B HH()OPMAIIMOHHOTO TIOMCKA,
3HAaKOBO-CUMBOJIMYECKUE JCUCTBUS; yMEHUE CTPYKTYPUPOBATh 3HAHUS;
YMEHHUE OCO3HAHHO U MPOU3BOJIBHO CTPOUTH PEUEBOE BHICKA3bIBAHUE B
YCTHOM ¥ MMCEMEHHOHN (hopMme.

PeryastuBnsbie YV /I: onpeaenenue nocieaoBaTeIbHOCTH
MPOMEKYTOUHBIX 1LIEJEeH ¢ yUeTOM KOHEUHOI'O PEe3yJIbTara
KommyHnukaTuBHble Y'Y :1utanupoBanue yueOHOTO COTPYAHNIESCTBA

C YYHUTCJIEM U CBEPCTHUKAMU; TIOCTAHOBKA BOIIPOCOB; YIIPABJICHUC

rocienoBaTeabHOCTEd. POpMyINPOBKA
OTIpeIeJICHHsI HENPEPbIBHOCTH (YHKLIUU
B TOYKE M Ha npoMexyTke. [locTpoenue
rpaduKoB (QYHKIUH C TPUMEHEHHEM
KOMIIBIOTEPHBIX IpOrpamMm.
CxemaTnueckoe n3o0paxeHnue rpaduka,
HMMEIOIETO JAaHHBIH Tpe/iel B JIOYKe.
PacnoznaBanue HENPEpPBIBHBIX U

https://resh.edu.ru/subject/
lesson/3932/start/327093/

https://resh.edu.ru/subject/
lesson/6112/start/
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MOBEJICHUEM MMApTHEPA; YMEHHE C JOCTATOYHOM MOJIHOTOH U
TOYHOCTBIO BBIPA)KaTh CBOM MBICJIM B COOTBETCTBHUH C 331a4aMU U
YCIIOBHSIMH KOMMYHHKAIIMH; BJIaJ€HUE MOHOJIOTHUECKON U
Juanorudeckoii popmamu peun

Conep:xanue yueOHOro MaTepuaJia

1. | INocaemoBarensHOCTH. CrIOCOOBI 3a1aHKST U CBOMCTBA YHCIOBBIX
MOCIIEIOBATEIILHOCTEN.

2. | CymmupoBaHue nocieaoBarenbHocTeil. beckoneuno yopIBaromas
reoMeTpu4ecKas IPOrPeccHsi U €€ CyMMa.

IIpakTHyeckne 3aHATUSA

[IpaxTrueckoe 3anstue 33. V3ydueHne cioco00B 3a1aHNS YHCIOBBIX
IIOCJIEI0BATENBHOCTEH.

IIpaxTrueckoe 3anstue 34. BolnosHeHre CyMMUpPOBaHUS
MOCIIEAOBATENBHOCTEH.

— N

[IpaxTrueckoe 3arstre 35. HaxoxneHne cyMMbl OECKOHETHO
yOBIBaIOIIEeH TeOMETPUIECKOM MTPOTPECCHH.

Pa3pbIBHBIX GbyHKUM. Pemenue
HEPaBEHCTB METOIOM MHTEPBAJIOB.

Tema 2.2.
IIpousBoanas

JIMYHOCTHBIE Pe3yabTaThl: TOTOBHOCTH K KOJUIEKTUBHOM pabdoTe,
COTPYAHUYECTBY CO CBEPCTHHUKaMH B 00pa30BaTeIbHON, OOLIECTBEHHO-
IIOJIE3HOM, y4eOHO-UCCIEA0BATENBCKOM, IPOEKTHOM U IPYTUX BUAAX
JIeATEIbHOCTH.

IMo3HaBaTeabHble Y'Y /I IOUCK U BBIICICHHE HEOOXOIHUMOM
UHQOpMAIUK; TPUMEHEHUE METOA0B HH()OPMAIIMOHHOTO TIOUCKA;
3HaKOBO-CHMBOJINYECKHUE JICHCTBUS; YMEHHE CTPYKTYpHUPOBATh 3HAHMUS,
YMEHHE OCO3HAHHO U IIPOU3BOJIBLHO CTPOUTH PEUYEBOE BHICKA3bIBAHUE B
YCTHOH M MUCBMEHHOH (popMe.

PerynsTusHsbie YY/I: onpeenenue nocie10BaTeIbHOCTH
MPOMEKYTOUHBIX L€ ¢ yUeTOM KOHEUHOI'O PE3YJIbTaTa
KommynukatusHblie Y'Y [l 1anupoBanne yueOHOTO COTPYIHUYECTBA
C YYUTEJEM U CBEPCTHUKAMM; TIOCTAHOBKA BOIIPOCOB; YIIPABJICHUE
MOBEJCHUEM NapTHEPA; YMEHUE C JOCTATOUHOM MOJTHOTOM U
TOYHOCTBIO BBIPAKaTh CBOU MBICJIM B COOTBETCTBUU C 3aJa4aMU U
YCIOBHSIMM KOMMYHHKAIMU; BJIaJCHUE MOHOJIOTMYECKON 1
JIuanoruyeckoit popmamu peun

Conep:xanue yueOHOro MaTepuaJa

10

1. | IIpousBognas. [lorsTre o MponM3BOAHON QyHKINH, €€
TeOMETPHYECKUI U (U3NYECKUI CMBICI. Y paBHEHHE KacaTeIbHOM
K rpaduky QyHKLIUH.

2. | [Ipou3BogHBIE CYMMBI, pPa3HOCTH, MPOU3BEICHUS,
[Tpon3BoJHBIE OCHOBHBIX DJIEMEHTAPHBIX (DYHKIIHH.

YHaCTHOTIO.

OnepupoBath MOHSATUSIMU:
HemnpepeiBHAA (YHKIWSI, MPOU3BOIHAS
¢dbyHKIMU. UcnonpzoBaTth
TEOMETPUUCCKIIH W PU3MUECKHH CMBICI
MPOM3BOJAHON JUIsI peIleHHs 3ajad.
Haxoaute npon3BoHbBIE 3IEMEHTAPHBIX
(YyHKIME, BBIYUCIATH MPOM3BOHBIC
CyMMBI,  TPOW3BENCHHUS,  YacCTHOTO
(dbyrkuit. Mcnons30BaTh MPOU3BOIAHYIO
JUISE  UCCIICJIOBaHUS  (PYHKIMH  Ha
MOHOTOHHOCTh 1 9KCTPEMYMBI,
MIPUMEHATh PEe3YJIbTaThl HCCIIEOBAHUS
K ITOCTPOCHUIO Tpa)uKOB.

https://resh.edu.ru/subject/
lesson/4923/start/200980/

https://resh.edu.ru/subject/
lesson/6114/start/

https://resh.edu.ru/subject/
lesson/3976/start/

https://resh.edu.ru/subject/
lesson/3966/start/

https://resh.edu.ru/subject/
lesson/3987/start/
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3. | IlpumeHeHre MPOU3BOOHOM K HCCIENOBAHUIO (QYHKUUH H
TTOCTPOSHHUIO T'Pa(PHKOB.

IIpakTH4yeckne 3aHATUSA

IIpaxTrueckoe 3anstue 36. CocTaBieHne YpaBHEHHS KacaTeIbHOM K
rpaduky QyHKIUH.

IIpaktrueckoe 3arsTre 37. HaxokneHne mpon3BOIHBIX JJIEMEHTAPHBIX
(GYHKITHA.

[Tpaktuuaeckoe 3ansTue 38. M3ydueHue cBOMCTB QYHKIIUH C
HCIOJIb30BaHUEM ITPOU3BOIHOM.

IIpakTudeckoe 3ansatue 39. [loctpoenne rpadukoB GyHKIHN C
HCIIOJIb30BAaHUEM MPOU3BOTHOM.

IpakTuueckoe 3anstue 40. KontponbHas padora no Teme 2.2

Tema 2.3
IIpumenenue
NPOU3BOAHOM
NpH pelieHun
NPUKJIAAHBIX

3aaay

JINYHOCTHBIE Pe3yabTaThl: TOTOBHOCTH K KOJUIEKTUBHOM padoTe,
COTPYAHUYECTBY CO CBEPCTHHUKaMH B 00pa30BaTe/IbHON, OOLIECTBEHHO-
IIOJIE3HOM, y4eOHO-UCCIEN0BATENBCKOM, IPOEKTHOM U IPYTUX BUAAX
JIeATEIbHOCTH.

IMo3HaBaTeabHble Y'Y /I TOUCK U BBIICICHHE HEOOXOIHUMOM
MHQOPMaIUK; TPUMEHEHUE METOA0B HH()OPMAIIMOHHOTO TIOUCKA;
3HaKOBO-CHMBOJINYECKHUE JICHCTBUS; YMEHHE CTPYKTYpUPOBATh 3HAHMUS,
YMEHHE OCO3HAHHO U IIPOM3BOJIBLHO CTPOUTH PEUYEBOE BHICKA3bIBAHUE B
YCTHOH M MUCBMEHHOH (popMe.

PeryasTusHsbie YY/I: onpeenenne nocie10BaTebHOCTH
MIPOMEXKYTOUHBIX LIETIEH ¢ yUETOM KOHEUHOIO pe3yibTara
KommynukaTuBusbie Y'Y /I:BiaseHre MOHOJIOTHYECKON U
JUAJIOTHYecKoi popMamMu pedr, TOCTAHOBKABOIIPOCOB —

WHHUIOHWATHUBHOC COTPYAHNYCCTBO B IIOUCKC U c60pe I/IHq)OpMaLII/II/I

Coaepxanue y4e0HOr0 MaTepuaJia

1. | IIpumepsl HCTIOIB30BaHUS IPOU3BOJHON JJIT HAXOKICHHUS
HaWJIy4dlIero PeleHus B IPUKIaAHbIX 3aAa4dax. Bropas
MIPOM3BOJHAS, €€ T€OMETPHICCKUN M (U3NUECKUI CMBICIL.

2. | [IpumeHeHrE IPOM3BOTHON K HCCIIEIOBAHHIO (DYHKIINH 1
noctpoeHuto rpadpukoB. Haxoxaenne ckopocTu Asis Tporiecca,
3aJIaHHOTO (hOPMYJIOH U rpahuKOM.

IIpakTHYecKHue 3aHATHSA

[IpakTuueckoe 3anstue 41. IlpumeHeHne TpON3BOAHOM IS
HAXO)K/IEHUS] HAMJTYYIIIEro PEelIeHNs B MPUKJIATHBIX 3a/1a4ax.

IIpakTudeckoe 3ansatue 42. [[ppmeHeHne TPOU3BOAHOM K
MCCIIeIOBAHUIO (PYHKIMH U OCTPOEHHIO IpaHKOB.

[1p.3.43 KonTponbHas padota mo teme 2.3.

IIpumensTs MIPOU3BOJHYIO T
HaxOXIEHUSA HAWIYYIIero peHIeHHs
B IIPUKJIAJHBIX, B TOM YHCIIE COLUAIBHO-
9KOHOMHUYECKHX, 33J1a4ax. 3JHAKOMHUTbCS
C UCTOPHEN pa3BUTUS MAaTEMATHYECKOTO
aHaJIN3a

https://resh.edu.ru/subject/
lesson/6195/start/

https://resh.edu.ru/subject/
lesson/4016/start/
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Tema 2.4
ITepBooGpa3Ha
s. UnTerpan

JInYHOCTHBIE Pe3yabTATHI: OTHOIIIEHUE K MPodecCHOHaTbHON
JIEATETIbHOCTH KaK BO3MOXHOCTH y4aCTHs B PEIICHUU JTUYHBIX,
0OIIIECTBEHHBIX, TOCYAaPCTBECHHBIX, OOIICHAIMOHATBHBIX ITPOOJICM.
Io3naBaTeabHble Y'Y I: MOUCK U BBIJCIICHHE HEOOXOIUMOM
nH()OpPMAITIH; IPUMEHEHHE METOA0B HHPOPMAITMOHHOTO TTOMCKA;
3HAKOBO-CUMBOJIMYECKUE ICUCTBUS; YMEHUE CTPYKTYpHUPOBATh 3HAHUS;
YMEHHE OCO3HAHHO U MPOU3BOJIBHO CTPOUTH PEUEBOE BHICKA3bIBAHUE B
YCTHOH M MUCBMEHHOH (opMme.

PeryasituBubie Y'Y JI: KOppeKIus— BHECEHUE HEOOXOIUMBIX
JIOTIOJTHEHUH M KOPPEKTHUB B IUTaH M CIIOCO0 JIEHCTBUS B CiIydae
PacxXoKIEHUS dTAJIOHA, PEaIbHOTO ACUCTBUA U €T0 MPOAYKTA;
KommynukatuBHblie Y'Y /Jl:m1aanpoBanne yueOHOTO COTPYIHUYIECTBA
C YYHUTEJIEeM U CBEPCTHHKAMU; IOCTAHOBKA BOIIPOCOB; YIIPaBIECHUE
MOBEACHUEM NapTHEPA; YMEHUE C JOCTATOYHOM IOJTHOTON U
TOYHOCTBIO BBIPAYKaTh CBOM MBICJIH B COOTBETCTBHH C 33a4aMH H
YCIIOBUSIMH KOMMYHMKAIIUH; BJIaJICHHE MOHOJIOTUYECKON U
JMaJIOrHuecKoi popMaMu pedn

Conep:xanue yueOHOro MaTepuaJia 9

1. | ITepBooOpasHas u uaTerpai. llpuMeHnenne onpeaeneHHOro 4
WHTeTpaJia AJs HaX0XKIASHH TUIOIIAId KPUBOJIMHEWHOM Tpanenuy.
®opmyna Hetorona—JleiiOHuna.

2. | llpumenenune nHTErpaia B GU3UKE U TEOMETPHUH.

IIpakTH4yecKue 3aHATHS 5

IIpaxTrueckoe 3ausatue 44. [IpuMeHeHne onpeieIeHHOr0 HHTerpana 1

JUISL HAXOXKI€HUS TIJI0IIAIM KPUBOJIMHEWHON Tpaneluu.

[Ipaktruueckoe 3auartue 45. BerunciaeHue mionand KpUuBOIuHEHON 1

Tparenuy ¢ ucroib3oBanueM popmyna Hetorona-JlelOHmIa.

[TpakTrueckoe 3austue 46. BerunciaeHue miomaay u oobema ¢ 1

KCIIOJIb30BaHWEM MHTErpaa. 1

[IpakTrueckoe 3anstue 47. [Ipumenenne naTErpana B GU3nKe U
TE€OMETPHH.

IIpaktrueckoe 3anstue 48. KonTpoapHas padoTa mo teme 2.4

DopMyTHpoBKa OTIpeIeIICHHS
KPUBOJIMHEHHON Tpanenuu, UHTerpaa.
Uzobpaxenne  Qurypel,  IUIOMAAb
KOTOpPOH  3ammcaHa €  [TOMOIIBIO
HHTErpajia. 3ammch o0beMa Tela C
MIOMOIIBI0 HHTerpana. PopMmyinpoBka
ofpeiesieHHs IepBooOpa3Hoil GyHKINH.
[Moctpoenne ¢ynknuu 10 Tpaduky
epBOOOpa3HOM. [Ipumenenne
WHTETpaia JUid HaXOKICHUS TUIoIaaen
KPUBOJHMHEHHBIX Tpameuuii u o0beMoB
TeI BpAaLICHUS. Hcnonb3oBanue
TaOIMUIBI  TIEPBOOOPA3HBIX OCHOBHBIX
GyHKUME  mpW  pelieHHMH  3ajad.
KonTtpone u omeHka cBoeit paOoOTEHL
ITocTanoBKa Lieeil HAa CIEAYIOIINNA STan
o0yueHus

https://resh.edu.ru/subject/
lesson/4924/start/

https://resh.edu.ru/subject/
lesson/3993/start/

https://resh.edu.ru/subject/
lesson/6117/start/

https://resh.edu.ru/subject/
lesson/4037/start/

Tewma 2.5
YpaBHenus n
HepaBeHCTBA

JINYHOCTHBIE Pe3yabTaThl: TOTOBHOCTh U CITOCOOHOCTH K
CaMOCTOSITENIbHOM TBOPYECKOM U OTBETCTBEHHOH NEATEIBbHOCTH;
TOTOBHOCTH K KOJUICKTUBHOH paboTe, COTPYIHUYECTBY CO
CBEPCTHHKAaMH B 00pa30BaTeNIbHOM, 00IIECTBEHHO-TIONIE3HOH, yueOHO-
UCCIEe0BATENbCKOM, IPOEKTHOM U IPYTUX BUAAX ACSITEIbHOCTH.
IMo3naBaTeabHble Y'Y /l: aHaau3 00BEKTOB C 1EJIbIO BBIJICICHUS
MPU3HAKOB, CUHTE3 KaK COCTABJICHHE I1€JIOTO W3 YacTeH, B TOM YHUCIIE C
CaMOCTOSITEJIbHBIM IOCTPAUBAHUEM, BOCIIOJTHEHUEM HEOCTAIOIINX
KOMIIOHEHTOB; BRIOOP OCHOBAHHUI U KPUTEPUEB IJI CPABHEHUS

Pewenne CHCTEM
rpadUUecKuM  METOJIOM.
HppanMOHaIbHBIX
HEpPaBeHCTB W CHCTEM YypaBHEHUIl.
Pemenne MOKa3aTeJIbHBIX u
JorapupMuiecKux ypaBHEHUI u
HEpPAaBEHCTB C HEW3BECTHHIMH KaK B

HEPAaBEHCTB
Pemenue
YpaBHEHUH,

https://resh.edu.ru/subject/
lesson/3778/start/

https://resh.edu.ru/subject/
lesson/3785/start/326779/
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PeryastuBnsbie YV /I: olieHKka— BBIICICHHUE U OCO3HAHUE YUAIIUMCS
TOTO, YTO YK€ YCBOCHO H UTO €IIIe TOUIEKUT YCBOCHUIO, OCO3HAHHE
Ka4decTBa W yPOBHIYCBOCHHUS,

KommynunkatuBHsblie Y'Y I 1anupoBanne yueOHOTO COTPYIHUYECTBA
C YUHUTEJIeM B CBEPCTHUKAMH; TTIOCTAHOBKA BOITPOCOB.

Conep:xaHue yueOHOr0 MaTepHuaJa

18

1. | PaBHOCHMJIBHOCTh YPABHEHUI, HEPABEHCTB, CUCTEM.

2. | PanuonanbHble, HppalMOHANILHEIE, IOKA3aTEIbHBIC U
TPUTOHOMETPHUUECKHUE YpaBHEHUS U CUCTEMBbl. OCHOBHBIC IPUEMBI
WX pemIeHus (pa3ioKeHne Ha MHOXKHTEITH, BBEJICHHE HOBBIX
HEHM3BECTHBIX, MOJICTAHOBKA, TPayUUeCKUil METOI).

3. | PanmonaneHbIe, HppaioHaIbHBIC, TOKA3aTEIbHBIC U
TPUTOHOMETpHYECKHE HepaBeHCTBa. OCHOBHBIE TPHEMBI HX
pemrenus. VMcmonp30Banne CBOWCTB U rpadUKOB (DYHKITHHA MTPH
pEeLIEHUH YpaBHEHUN U HEPABEHCTB. METO HHTEPBAJIOB.
N3o0paxeHne Ha KOOPUHATHOM IJIOCKOCTH MHOXKECTBA PEIICHUN
YPaBHEHUH M HEPABEHCTB C ABYMs IEPEMEHHBIMU M HX CHCTEM.

4. | [IpumeHeHuEe MaTEMaTUUYECKUX METOI0B ISl PELICHUS
coJiep KaTeNbHBIX 3a71a4 U3 Pa3IUUHBIX 001acTel HAYKU 1
pakTuku. MHTepnpeTanus pe3ynbraTa, y4eT pealbHbIX
OrpaHUYCHUH.

HpaKaneCKne 3AHATUSA

10

IIpaxTrueckoe 3anstue 49. Pemenne pannoHalbHBIX, TOKa3aTEIbHBIX
U orapupMUIECKUX YPaBHEHUH, CBOASALIMXCS K TMHEHHBIM 1
KBaJIpaTHBIM.

[IpaxTrueckoe 3austue 50. Pemenre TpUroHoMeTpUIECKUX
ypaBHEHUH, CBOASIMIMXCS K TMHEHHBIM U KBaJIPATHBIM.

HpaKTqucxoe 3ansaTHe S51. Pemenue pallnOHAJIBHBIX, ITIOKAa3aTCIIbHBIX,
J'IOl"apI/I(I)MI/ILIeCKI/IX U TPUT'OHOMETPUUICCKUX HCPABCHCTB U CUCTCM
ypaBHeHHﬁ, CBOJAINXCA K JIMHEHHBIM U KBaJJpaTHBIM.

[paktrdeckoe 3ansiTre 52. [IpumeHenue rpadUuecKoro MeToa Mpu
pEIICHUY YPAaBHEHUH 1 HEPABEHCTB.

IIpakTuueckoe 3ansatue 53. Pemienne ypaBHeHU, HEPAaBEHCTB U
CHCTEM C IBYMS HEM3BECTHBIMHU M N300pakeHNE PElIeHNs Ha
KOOPAMHATHOM TJIOCKOCTH.

IIpakTuueckoe 3ansatue 54. CocTaBlIeHHE U PELICHNE YPABHEHUN U
HEPABEHCTB, IPU PEIICHNH TEKCTOBBIX 33Jiad.

OCHOBaHMHM, TaK U TOJ 3HAKOM
nmorapudma. Pemenme mpocTedmmx
TPUTOHOMETPUIECKIX YpaBHEHHUH.
[Ipumenenue TPUTOHOMETPUUIECCKUX
(opMynmT W TOXIECTB TPH pEIICHUU
ypaBHEHU U HepaBeHCTB. KoHTposb u
olleHKa cBoeil paboTel. [locTaHoBKa
LieJIeH Ha CIICAYIOUIUI 3Tan 00y4YeHHUs

https://resh.edu.ru/subject/
lesson/3798/start/

https://resh.edu.ru/subject/
lesson/5569/start/

https://resh.edu.ru/subject/
lesson/5627/start/

https://resh.edu.ru/subject/
lesson/4731/start/

https://resh.edu.ru/subject/
lesson/4732/start/

https://resh.edu.ru/subject/
lesson/6123/start/
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IIpakTuueckoe 3ansatue 55. IlocTpoeHne mpocTenmmx 1
MaTEMAaTHYECKUX MOJIENEH.
IIpaktrueckoe 3anrstre 56. [IppuMeHeHNE MaTEMaTHIECKIX METOIOB 1
JUTSL PELICHUS COZlepKATENbHBIX 3a/1a4 U3 Pa3IMYHbIX 00JacTel HayKH
Y MIPaKTHKH.
IIpaktrueckoe 3anstre 57. KonrponsHas pabora o teme 2.5 1
IIpakTraeckoe 3anastre 58. 3ader mo remam Paznena 2 1
Pasnea 3. 56
I'eomerpus
Tema 3.1 JINYHOCTHBIE Pe3yJIbTAaThI: Pa3BUTHE JIOTHIECKOTO MBIIIICHNUS, QopMyIHpoBKa CBOMCTB mpocTpaHcTBa | https://resh.edu.ru/subject/
IIpsambie n gggg;g{%%%ﬁf;ﬁ?ﬂiﬁ:I?P?SEI?;%%P;{I’eﬁ:ggg&gﬁgﬁf;ﬂﬁ%}ig&%ﬁ (akcuomsr). Ilepeuncnenune croco6oB | lesson/6133/start/
ILIOCKOCTH B | ipohecCOHATIBHOM AesITENbHOCTH, U151 MPOJOIKEHHUS 00pa30BaHUs U 3aaHus  INIOCKOCTH B NPOCTPaHCTBE.
NMPOCTPAHCTBE | caMOOOPa30BaHMUS; OBIAJCHIE MATEMATUIECKIMH 3HAHUSMU U Ilepeuncnenne  cmocoboB  3amanus | https://resh.edu.ru/subject/
T e A A I e [T
o0pa3oBaHMs B 007aCTAIX, HE TPEOYIOINX ’yrny6neHH0171 Hcronk3osanne A3kIKa  CTEPEOMETPHH i
MAaTeMaTHYECKON MTOATOTOBKH. JUTSL OTIMCaHUsl 00BbEKTOB OKpYy»Karoriero | https://resh.edu.ru/subject/
Ilo3naBaresbHble Y'Y /I: mouck 1 BeIAEIeHNE HEOOXOAUMOMN mupa. Pacno3naBanme Ha ueprexkax u | lesson/6063/start/
MH(pOpMALKK; IPUMEHCHHE METO/I0B HH()OPMALMOHHOIO MIOUCKA; MOJIE/ISX IIOCKUX M IPOCTPAHCTBEHHBIX
3HAKOBO-CHMBOJIMUECKHUE JCUCTBHSI, yMEHUE CTPYKTYPUPOBATh 3HAHHUS; brryp. TocTpocHHue ceucHmi
YMEHHE OCO3HAHHO U MPOU3BOJILHO CTPOUTH PEUEBOE BHICKA3bIBAHUE B .
yCTHOﬁ " IIUCBMEHHOU (I)OpMC. IPOCTCUIINX MHOIOTPaHHHUKOB METOJ0M
PeryasatuBnbie YY/I: onpeaenenune nocienoBaTeibHOCTU CIIEZIOB. [Ipumenenue CBOMCTB
MIPOMEXKYTOUYHBIX IIeJIel ¢ y4eTOM KOHEYHOT'O pe3yJbTara POCTPAHCTBA. DopMyITUpOBKa
KommynukaTuBable YVY]/I:  BiageHue  MOHOJOTMYECKOM U [1apajuIeIbHOCTH MIPSIMBIX,
JIUaoruueckoil  ¢opMaMu  pedd, IIOCTAaHOBKAa  BOIPOCOB  — MapayieIbHOCTH NPSIMOM M IUIOCKOCTH,
MHUIIMAaTHBHOE COTPYAHMUYECTBO B IOUCKE U cOOpe MHPOPMALUU apaieIbHOCTH IUIOCKOCTEH.
Copep:xaHue yueGHOro MaTepuaJia 12 dopmyMpoBKa CBOHCTB U NPU3HAKOB
1. | B3aumHoe pacmoioXeHue JABYX MpsIMBIX B MPOCTPAHCTBE. 3 napajtensHoctd.  Haxoxnenue — yria
[TapannensHocTh TpsIMOM UM 1IockocTH. [lapanmiensHOCTh MEXY CKPCIIHMBAIOIIUMUC NPSIMBIMHU
mIockocTe.  IleplneHauKyIsIpHOCTE  NPSMOHM M IUIOCKOCTH. Ha MOZCSIX MHOTOTPaHHUKOB W HX
[lepnenaukynsdp ¥ HakIOHHas. Yromn MeXay MpsIMod W H300pAKCHHSIX. dopmynuposka
IJIOCKOCThIO. JIByrpaHHbii yroyi. Yron MexAy IUIOCKOCTSIMHU. OIIPEACICHUSA NIEPIICHIUKYIIAPHOCTH
IleprieHAMKYASIPHOCTH ABYX IJIOCKOCTEM. MEXAy IHpsAMBIMM B IIPOCTPAHCTBE,
2. | l'eomeTrpuueckue npeodpa3zoBaHus MPOCTPAHCTBA: MapaJlIeIbHbIH MEXJLy MPSMOH M TLIOCKOCTBIO, MEXY
[IEPEHOC, CUMMETPUSL OTHOCUTENIBHO IIIIOCKOCTH. II0CKOCTAMH. DOPMY/IMPOBKA CBOHCTB
3. | [MapamrensHoe MIPOCKTUPOBAHNE. Nzob6paxkenue HapajjieJJbHOro 1 OPTOrOHAJIBHOI'O
MPOCTPAHCTBEHHBIX (PHUTYD. TIPOCKTHPOBAHML. (DOPMYHHPOIEKE‘
TMpaKTHYeCKHe 3aHATHS 9 CBOWCTBA HAKJIOHHBIX U MX MPOEKUUH U
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[Ipaktnueckoe 3ansatue 59. OmnpeneneHre B3aUMHOTO PACHOIOKEHUS 1 TEOPEeMBbl O TpeX MepHeHIUKYIIpax.
JBYX IIPSIMBIX B IPOCTPAHCTBE. DopMyIupoBKa OTIpEICJICHUS
IIpaktrueckoe 3amsaTue 60. OmnpenencHue B3aWMHOTO PaCHOIOKCHUS 1 JIBYTpaHHOTO yria. KoHTponb U oleHKa
NPSMOM M IJIOCKOCTH B IPOCTPAHCTBE. cBoell pabotel. [locraHOBKa meneil Ha
[Ipaktruueckoe 3anarue 61. OmnpeseneHre B3aUMHOTO PACIIOIOKEHUS 1 CIIEMYIOIIHMHI dTal 00y4eHHs
JBYX INIOCKOCTEH B IPOCTPAHCTBE.
IIpaktrueckoe 3aHaTHe 62. Pacmo3HaHue TPOCTPAHCTBEHHBIX (GopMm. 1
CooTHeceHNe TPeXMEPHBIX O0BEKTOB C UX ONHCAHHUEM.
[lpaktnueckoe 3aHaTHe 63. AHaTU3 B3aUMHOTO PAaCHOIOKEHUS 1
00BEKTOB B IPOCTPAHCTBE.
[IpakTrueckoe  3ansaTre 64.  BEINONHEHHE  TEOMETPUYECKHX 1
npeoOpa3oBaHuid MPOCTPAHCTBA.
[Tpaktuueckoe 3ausitue 65. M300pakeHne MpOCTPaHCTBEHHBIX (HUTYP. 1
[IpakTrueckoe 3amstue 66. Pemenme 3amad mo Tteme «llpsimble u 1
IUIOCKOCTH B IPOCTPAHCTBE)» Ha IOKA3aTEIbCTBO.
ITpakTrueckoe 3anstue 67. KontposbHas padora no teme 3.1 1
Tema 3.2 JINYHOCTHDbIE Pe3y/IbTAThI: PA3BUTHE JIOTUYECKOIO MBIIUICHHS, IIpuMeHnenre OCHOBHBIX 3aKOHOB mpu | https://resh.edu.ru/subject/
MHuororpannu Egﬁ%ﬁ%ﬁfﬁ?ﬁ:SP?,?%%%%ﬁfeﬁ:ﬁgfﬁiﬁgﬁoﬁnﬁy&fﬁ%ﬁ MTOCTPOECHUH n3o0paxennit | lesson/6018/start/
Ku npodeccuoHaIbHOM AEATEIBHOCTH, VIS IPOAOIDKEHHS 00pa30BaHus U MHOTOYT0JbHUKOB 1 MHOIOTDaHHHMKOB B
caMo00pa3oBaHMUsL. napajiebHON mpoekiuu. Bemmonnenue | https://resh.edu.ru/subject/
203“313“35“”6 ?{731?13 aHaIH3 O0BEKTOB C LCITBIO BBIICICHHS MPOCTEUTIIINX MOCTPOCHUIA Ha | lesson/5443/start/21270/
IR, SHITE) KX coeTamIEIE eloro 1 acTe 5 Tou e oSpRCHE  oroyTOmIKOD |
KOMITOHEHTOB; BBIOOP OCHOBAHHI 1 KPHTEPUEB ISl CPABHEHHUSI MHOTOTpaHHUKOB. [locTpoenue ceuenuit | https://resh.edu.ru/subject/
PeryasatuBnbie Y'Y /I: oueHka— BbIJIETIEHUE U OCO3HAHUE yUYaIllUMCS Ha M300paXEHUSIX MHOTOTPaHHUKOB | lesson/5866/start/
TOT'0, UYTO y>K€ YCBOCHO U YTO €IIE MOAIEKUT YCBOCHHIO, OCOZHAHHE METOAOM CJICTIOB. ®opmyupoBKa
Ka4ecTBa M YPOBHS YCBOCHHUSI, olnpeaeacHus MHOHATUHN BBIITYKJIOTO https://resh.edu.ru/subject/
KommynukatuBHble Y'Y /I: miianupoBanue y4eOHOro COTPYTHUUECTRA MHOTOTPaHHUKA, BBINYKIIOW Qurypsl. | lesson/4023/start/149352/
C YYUTEIIEM U CBEPCTHHKAMU,; IIOCTAHOBKA BOIIPOCOB. Ornpenenenne SJICMCHTOB
CoaepskaHue yueGHOro MaTepHaIa 11 MHOT'OIPaHHHUKA. ®dopmynupoBka | https://resh.edu.ru/subject/
1. | Bepmmnsl, pebpa, rpaHEm  MHOrOrpaHHHKA.  Pa3BepTka. 1 ompeAeNeHusl ~ TpexrpaHHoro  yria. | lesson/4912/start/
MHororpasssle yribl. BEINYKIIbIE MHOTOTPaHHUKH. DopmynupoBka OTIPEACICHUA n-
2. | llpu3ma. Ilpsimas w HakimoHHas npusMa. [IpaBunbHas mnpusMa. YronpHOW mupamujel.  M3o0pakenue
Mapamnenenunes. Kyo. MTUPAMHUIBL. DopMyTHUpOBKa
3. | Mupamupa. I[lpaBwibHas mnupamupa. YcedeHHas NHPAMHUIA. OMPENCICHIS ITPH3MBL. (DOPMYHHPOBK‘}
TeTpasyp. TEOPEMBbI: O CBOICTBE JMaroHaien
4. | Cummerpuu B Ky0e, B TapaUIEIeNuIe/e, B IPU3ME U TUPAMUJIE. 1 lapajeenmrena. M300paenue
5. | Ceuenust KyOa, IpU3MBbl U TUPAMHIBL. 1 TpH3MBI M napajiienenunena. Konrpois
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6. | [IpencraBieHre 0 MpaBWIBHBEIX MHOTOTPAHHUKAX (TETpa’ap, KyoO,
OKTadIp, TOAEKAdIP U UKOCASP).

U OIeHKa cBoeil paboTwl. [locTtaHOBKa
LeJIei Ha CIeAYIONTHi dTan 00yIeHus

IIpakTH4yecKue 3aHATHS 8
IIpakTrueckoe 3anatue 68. [locTpoeHne BBITYKIBIX MHOTOTPAHHUKOB, 1
Ky0a, IPU3MBI, MTUPAMHUIBL.
IIpaktudeckoe 3anstue 69. [locTpoeHne yepTexeit Kyda W MPU3MBI IO 1
3aJaHHBIM YCJIOBUSIM.
IIpaktnueckoe 3anstue 70. [locTpoeHue depTeked mnUpaMuAbl U 1
yceueHHOH MUpaMupbl O 33JaHHBIM YCIOBUSIM.
IIpaktudeckoe 3ansatue 71. [locTpoerne mpocTedmux cedeHnit Kyoa. 1
[Ipaktuueckoe 3anstue 72. IlocTpoeHune mDPOCTEHIINX CEUYECHUN 1
MPU3MBIL.
IIpaktnueckoe 3ansthe 73. IlocTpoeHne mNpPOCTEHIINX CEUYEHUH 1
NUPaMUJIbl, YCEUCHHOHN MUPaMUIBL.
[Ipaktruueckoe 3ansatue 74. [locTpoeHre cTEpEOMETPUIECKUX MOAETIEH 1
T0 3aJIaHHBIM YCJIOBHSIM.
ITpakTrueckoe 3anstue 75. KontponbHas padore o teme 3.2 1
Tema 3.3 Tena | JIu4HOCTHBIE pe3yana%blz Pa3BUTHE JIOTHICCKOI'O MBILICHUS, PopMyIHpOBKa ompexnenenus | https://resh.edu.ru/subject/
MPOCTPAHCTBEHHOTO BOOOPa)KEHUS, allTOPUTMHIECKOM KYJIBTYPBI,
2 WIMHApa, KOHyca, Imapa, cdepsl. | lesson/6300/start/
1 HOBEPXHOCTH KPUTUYHOCTHU MBIIUICHUS Ha YPOBHE, HEOOXOAMMOM ISl Oy IyIieH I Apa, yea, pa, (bep
BpamcHus npodecCHoHaIbHOM AEATEIBHOCTH, Ul IPOAOILKEHH 00pa3oBaHus U W300paxenue qnIMHIpa, KOHyCa, mapa, _
caMo00pa3oBaHMsL. UX OCEBBIX CeYeHMH U mpoekiuil. | https://resh.edu.ru/subject/
H03H621B3Teﬂbﬂble YY]I: Beibop Hanbosee 23 PeKTHBHBIX CrIOCO60B [IpoBenenne nHCBMEHHBIX W YCTHBIX | lesson/4903/start/
npeoOpa3oBaHMs TOXKIECTB .
PeryasituBusbie Y'Y /I: cocTaBieHune miaHa npeoOpa3oBaHus TOXKIESCTB JIOTHIECKHX 060CHOBAHIH DY peIeHNH httns://resh.edu.ru/subiect/
KommynukatuBHble Y'Y /I: miianupoBanue y4eOHOro COTPYTHUUECTBRA 3aaaq Ha BBIYHCIICHHC . 1 | https://resh.edu.ru/subject
¢ TIpENo/iaBaTeseM i OHOrPYIIHHKAMHU nokasarenbcTBo. [lpumenenue cBOHCTB | lesson/4034/start/
Copep:xaHue yueGHOro MaTepuaJia 9 LHMITHHTpA, KOHYCA, Iapa M TCOPEMBI O
= YCHUM III MIPU  peIeHUN 9. | https://resh.edu.r j
1. | Hunuaap u KoHyc. YceueHHbI KoHyc. OCHOBaHHE, BBICOTA, 2 g: N apa Tpy  pete 3a/1a lttps /; 5?2 Sf/:dtu tl/l/SUb]eCt/
OOKOBast MOBEPXHOCTH, O0Opa3yomasi, pazBepTka. OceBbie ceueHUsI OpMYyJTHpoBKa | OtpeacicHIA | JeSSOM Slat
U CeYEHHs, MapajlyIeNIbHble OCHOBAHHMIO. TLIOCKOCTH, - Kacaiomenc cepet  u
COOTBETCTBYIOIIEH TEOPEMBI.
2. | Hlap u cdepa, UX ceueHHS.
[loctpoenne w300pakeHUs] KacaHHA
IIpakTHYecKue 3aHATHSA 7
" KpYTJIBIX TeJl. DopMynHpoBKa
IIpaktrueckoe 3amsatue 76. IlocTpoeHme depTeked NWIMHApPA II0 1
OTIpEeICTICHHS BITHCAaHHOTO u
3a/IaHHBIM YCIIOBHISIM.
v OTMCAaHHOTO MHOTOTpaHHuKa. KOHTpoIb
IIpaktnueckoe 3ansatue 77. IlocTpoeHne depTexkedl KOHyca U 1

YCE€YCHHOT'O KOHYCa 110 3aITaHHbIM YCJIOBUSAM.

IpakTrueckoe 3austue 78. [locTpoeHue yeprexet mapa U cepsl 1Mo
3a/IaHHBIM YCIIOBUSIM.

U OIEHKa cBoeil pabotwl. [locTtaHoBKa
LieJIei Ha CIIEeAYIONIUI dTan 00y4eHus
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IIpaktrueckoe 3anstue 79. [loctpoeHue ceueHnid NUIMHApPA, 1Iapa.

IIpaktudeckoe 3arstue 80. [locTpoeHne cedeHnit KOHyca U yCEUeHHOTO
KOHYCa.

HpaKTqucxoe 3anatue 81. Pemenue 3amady no Teme «Tema u
IMMOBCPXHOCTHU BpallICHU» HAa NOKA3aTCIILCTBO.

IIpaktrueckoe 3anstre 82. KontpoasHas padoTa mo teme 3.3

Tema 3.4
HN3mepenus B
reoMeTpun

JInyHOCTHBIE Pe3yJabTaThl: OTHOIIEHHUE K MMPo(hecCHoHaT HON
JIEATETLHOCTH KaK BO3MOXHOCTH Y4aCTUS B PEIICHUH JTUYHBIX,
0OIIIECTBEHHBIX, TOCYAaPCTBECHHBIX, OOIICHAIIMOHATBHBIX ITPOOJICM.
IMozHaBaTeabHble Y'Y /[: TONCK U BBIICICHHE HEOOXOIMMOM
uHQOpPMaIH

PeryasituBubie Y'Y /I: nienenonaranue Kak IOCTaHOBKA YUEOHBIX U
MO3HaBaTEeJbHBIX 3a/1a4

KommynukaTuBubie YY/l:ymeHue ¢ I0CTaTOYHOW TOJTHOTOH U
TOYHOCTBIO BBIpaXKaTh CBOM MBICIM B COOTBETCTBUM C 3aJadaMu U

YCJIOBHUAMU KOMMYHUKAIINU

Cojep:xkaHue y4eOHOro MaTepuasa

1. | O6bem u ero usmepenue. MurterpansHas popmysa oobema.

2. | ®opmynsl oObema Ky0a, HpPSMOYTOJILHOTO Mapaiielenurnena,
npus3Mel, muauHIpa. dopmynsl oObeMa MUpaMHUIBI U KOHYCA.
@DopMyIIbl IJTOIIAY IOBEPXHOCTEH HUIUHAPA U KoHyca. DopmyIsl
o0beMa Imapa u iomaau chepsl.

3. | llomobue Ten. OTHOWIECHHS TJIOMIAJEH MOBEPXHOCTEH M 00BbEMOB
HOIOOHBIX TEIL.

98]

IIpakTH4yecKue 3aHATHS

[Mpaktuueckoe 3ansiTre 83. Pernenue 3amad Ha HaxoXJeHHE O0beMa
Ky0a, IPsIMOYTOJILHOTO TapaJlJIeIICITUIIE A, TPU3MBI.

[IpakTrueckoe 3ansaTre 84. PerieHue 3amad Ha HaxXOXIeHHE oObeMa
MWINHIPA, KOHYCa, Iapa.

[Ipaktrueckoe 3ansaTue 85. Pemenue 3a1a4 Ha HaXOXKIACHUE TUIOIIAIN
MMOBEPXHOCTH WJIMH]IPA, KOHYCA.

IIpaktuueckoe 3anarue 86. PelleHne IUIAHUMETPUYECKUX U
CTEPEOMETPUICCKUX 3a1a9 HAa HAXOXKJICHUE T€OMETPUICCKUX BEIIMINH.

IIpaktuaeckoe 3ansitue 87. Pemenune 3amad mo teme «V3mepeHus B
TEOMETPHUH» Ha 0Ka3aTeIbCTBO.

[Ipaktnueckoe 3ansatue 88. KonrponpHas pabora no teme 3.4

QopMyIHpoBKa onpeeneHus oorema u
€ro OCHOBHBIX CBOMCTB. lIpumeHeHnue
dbopMynn  o0bemMa  TPSIMOYTOJBLHOTO
napajeienumesa, Npu3Mbl, THPaMUJIbI,
MWINHAPA, KOHYCa, Iapa Mpu PeuicHuU
3amady. KoHTpoib U oOlLieHKa CcBoei
paboter.  lloctaHoBka  menei  Ha
CIIeYFOIINH 3Tal 00yYeHHS

https://resh.edu.ru/subject/
lesson/4904/start/

JInYHOCTHBIE Pe3yabTAThI: TOTOBHOCTh M CIIOCOOHOCTH K
CaMOCTOSATEJIbHOM TBOPUECKON U OTBETCTBEHHOU JI€SITEIbHOCTH;
TOTOBHOCTH K KOJUICKTUBHOH paboTe, COTPYIHUYECTBY CO

OObsgcHeHuEe U WIUTIOCTpalusa MOHATUSA
HeKapTOBOﬁ CHUCTEMBI KOoOpAauHarT.

https://resh.edu.ru/subject/
lesson/5724/start/
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CBEpCTHHKAaMHU B 00pa30BaTeIbHOM, 00IIECTBEHHO-TIOIE3HOH, y4eOHO-

Tewma 3.5 D B o pas BT DopMynHpOBKa onpeeaeHUs
Koopannatel u % o ;IH QBETZHT;"I; eﬂs”gljl: I}g%%%{gg%’gﬁg:?g%’é Iff;ggg&}lgggg%% JEKAPTOBBIX psAMOYTONBHBIX | https://resh.edu.ru/subject/
BEKTOPBI IPeoOPa3OBAHHS TOXK/IECTB KOOpDJMHAT  TOYEK  IPOCTpaHCTBa. | lesson/5723/start/
PeryasituBnbie Y'Y /I: cocTaBnenune miaHa npeoOpa3oBaHUs TOXKIESCTB IToctpoenue cepsl, 3aaHHOMN
KommynunkatuBHsbie Y'Y/ muianupoBanue y4eOHOT0O COTPYTHUUSCTBA YpaBHCHUEM. WNmmroctpanus | https://resh.edu.ru/subject/
C TIpernoiaBaTesIeM U OAHOTPYIITHUKAMU nmpuMeHeHus:  Gopmyid:  paccrosiHue | lesson/6083/start/
Cojaepsxanue yueOHOr0 MaTepuaJia 16 MEXAy JByMs TOYKaMH U YypaBHEHHE
1. | IIpsmoyromnbHas (IeKapToBa) CUCTEMa KOOPIWHAT B IIPOCTPAHCTRE. 4 cteppl. DopMyIMpOBKa OIMPEIEICHUS:
dopMyna paccTOSHUS MKy ABYMs TOUKaMH. Y paBHEHHUs CPepHI. BEKTOP B IPOCTPAHCTBE, KOJJIMHEAPHBIE
2. | Bektopel. Moayne Bektopa. PaBenctBo BekTopoB. CioxkeHue BCKTOPBI, CyMMa U DpPa3HOCTb JBYX
BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha YHCI0. Pa3nokeHne BeKTopa 1mo BEKTOPOB, TNPOM3BEACHHE BEKTOpa Ha
HampaBleHUSAM. YTOI MEXAy OByMs BekTopamu. lIpoexmus YHCIIO, KOMIUTAHAPHBIC ~ BEKTOPEI,
BeKTOpa Ha ock. KoopnnHaTsl BekTopa. CKalgpHOE MPOU3BeIeHUE BEKTOpPHBIN 0a3uc Ha IUIOCKOCTH M B
BEKTOPOB. NPOCTPAHCTBE, Yrol MEXAYy JABYMs
3. | Ucnonp3oBaHne KOOpPAMHAT ©  BEKTOPOB IMpPU  PELICHUU 4 HEHyJIeBbIMH BekTopamu. KoHTponb u
MaTeMaTHYECKUX U NPUKIAIHBIX 3829 oueHka cBoei pabotel. IlocTanoBka
HpaRaneCRne 3AHSATHUS 8 Leiae Ha CJICI[YIOHH/II\/'I dTaIl O6y‘ICHI/I$I
IIpakTrueckoe 3ansTHe 89. HaxoxaeHHE pacCTOSAHUS MEXAY IBYMs
TOYKAMHU. 1
[TpakTrueckoe 3arsitue 90. CocTaBieHne ypaBHeHHS C(hephl.
[Tpaktuueckoe 3anatue 91. BoimonHeHne AeCTBUS Hal BEKTOPAMH. 1
IIpaktnueckoe 3anarve 92. HaxoxneHue yria Mexay JIByMs 1
BEKTOPAMH.
[Ipaktruueckoe 3ansTue 93. BpinogHeHUe NEHCTBUA HaJ BEKTOpamH C 1
WCIIOJIb30BaHUEM IJIAHUMETPHUYECKHX (PAKTOB.
IIpakTrueckoe 3ausTHEe 94. HaxoxaeHHe CKaJIpHOTO IMPOW3BEIEHUS 1
BEKTOPOB.
ITpakTrueckoe 3anstue 95. HaxoxaeHne KoopIMHAT BEKTOPA. 1
IIpakTrueckoe 3anarue 96. Pemenne MareMaTHUECKUX W MPUKIIAIHBIX 1
3a/1a4 ¢ MCIOJH30BAHNEM KOOPAMHAT M BEKTOPOB.
[Ipaktnueckoe 3ansitue 97. KontponsHas padota o teme 3.5. 3ader no 1
temam Pazgena 3
Paznen 4.
Komo0unaTopu 14
Ka,
CTATUCTHKA U
Teopus
BEPOSITHOCTEN
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Tema 4.1
JIeMEeHTDI
KOMOHMHATOPH
KH

JINYHOCTHBIE pe3yJabTAThI: OBJIAJICHUE MATEMAaTUYECKUMU 3HAHUIAMHU
Y YMEHUSIMH, HEOOXOJUMBIMU B IOBCETHEBHOM KU3HU, IJI1 OCBOCHUS
CMEKHBIX €CTECTBEHHOHAYYHbBIX JUCUUIUIMH U JUCLUILIAH
po(heCCUOHANBHOTO IMKJIA, JIJIS MTOJTy4YeHUsT 00pa30BaHus B 00JIACTSX,
He TpeOYIOINX yriIyOJIeHHOH MaTeMaTHIeCKOH TIOATOTOBKH;
CO3HATENIbHOS OTHOIIICHUE K HEITPEPHIBHOMY 00pa30BaHUIO KaK
YCIIOBHUIO YCIIEHTHON NMPOo(eCcCHOHATLHON U O0IIECTBEHHOH
JIEATEIBbHOCTH.

Io3naBaTeabHble YY/I: aHaau3 00bEKTOB C LEIbIO BBIACICHUS
MPU3HAKOB, CHHTE3 KaK COCTABIIEHUE LEJOT0 U3 YaCTEN, B TOM YHUCJIE C
CaMOCTOSITEJIbHBIM TOCTPAUBAHUEM, BOCIIOJTHEHUEM HEIOCTAOIINX
KOMIIOHCHTOB; BHIOOP OCHOBaHUI M KPUTEPUEB JJIsi CPABHEHUS
PeryasatuBnbie YY/I: oueHKa— BBIJICJIEHUE U OCO3HAHUE yUYaIlIUMCS
TOTO, YTO YK€ YCBOCHO U UTO €IIE MOAJICKUT YCBOCHUIO, OCO3HAHUE
KaueCTBa U YPOBHAYCBOCHMUS;

KommynunkatuBHbie Y'Y/l 1anupoBanrue y4eOHOTO COTPYTHHUYECTBA

C YUUTEIIEM U CBEPCTHUKAMHU; ITIOCTAHOBKA BOITPOCOB.

Cojep:xaHue y4eOHOr0o MaTepuasa

wn

1. | OcHOBHBIE TMOHATHS KOMOMHATOPWKHU. 3a/Jaudl Ha IOJACYET YHcla
pa3MElIEeHN, TMEepEeCTaHOBOK, cOYeTaHWW. PemieHue 3amad Ha
repe0op BapHaHTOB.

2. | ®opmyna OwmHOomMa Hprotona. CBolicTBa OHHOMHHAIBHBIX

kodduumento. Tpeyronpuuk [lackans.

HpaKaneCKne SAHATUSA

[Ipaktuueckoe 3anatue 99. Pemenue 3agay Ha MOACYET YHCIIA
pa3MelIeHni, IepecTaHOBOK, COUSTAHH.

IMpakTrueckoe 3anstue 100. Penenue 3a1a4y Ha nepebop BapUaHTOB.

IIpaktnueckoe 3anstue 101. Pemenne 3amau c HCMOJNB30BaHUEM
hopmyiiel OmHOMa HbIOTOHA.

[Ipaktuueckoe 3anstue 102. PemenHue 3amay ¢ HCMIOIb30BAHUEM
TpeyroyibHHKa [lackans.

dopMyIHpoOBKa
KOMOWHATOpHKA,
pasMelIeHus,
IIpumenenue

OTIPEICIICHHSL:
COYCTaHUS,
MePECTAHOBKH.
MeTona TpadoMm mpH
pelmeHnd ~ KOMOWHATOPHBIX  3ajad.
IIpumenenne OwHoma HploTOHA U
Tpeyronbauka llackanst npu peHun
KOMOWHATOPHBIX 3aja4.

https://resh.edu.ru/subject/
lesson/4925/start/

https://resh.edu.ru/subject/
lesson/4927/start/

https://resh.edu.ru/subject/
lesson/4045/start/

https://resh.edu.ru/subject/
lesson/6119/start/285193/

Tema 4.2
JJ1eMeHTBI
Teopuu
BEPOATHOCTEI

JIMYHOCTHBIE pe3yabTAaThl: OBJIAJICHUE MATEMAaTHIECKUMHU 3HAHUSIMH
U YMEHUSIMU, HEOOXOJUMBIMU B MIOBCETHEBHOM KU3HU, AJI1 OCBOCHUS
CMEXHBIX €CTECTBEHHOHAYYHBIX AUCIUIUIMH U AUCIUILINH
po(h)eCCHOHAIBHOIO IMKJIA, JIJIS MOJTy4YeHUsT 00pa30BaHus B 00JIacTX,
He TPeOYIONMX yriIyOJIeHHOH MaTeMaTH4eCKOH TTOATOTOBKH;
TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHUCIIE
caM000pa30BaHMIO HA MPOTSHKEHNUH BCEH KU3HU.

Io3naBaTeabHble Y'Y JI: MONCK U BBIJCIICHHE HEOOXOIUMOM
WH(pOpMAIUH; IPUMEHEHHE METOI0B UHPOPMAIIHOHHOTO TIOUCKA;
3HAKOBO-CHUMBOJIMICCKUE JCHCTBUS; YMEHHUE CTPYKTYPHUPOBATH 3HAHUS,
YMEHHUE OCO3HAHHO U MPOU3BOJIBHO CTPOUTH PEUEBOE BHICKA3bIBAHUE B
YCTHOM U MMUCbMEHHOM (hopMe.

[Ipencrasienne wHPOpMaNMKA B BHIE
Ta0NUI, KPYrOBBIX U  CTOJOYATHIX
quarpamM, B TOM YHCIIE€ C ITOMOIIBIO
KOMITBIOTEPHBIX POrpaMM.
IIpuBenenue IIPUMEPOB
MIPOTHBOTIOIOKHBIX COOBITHI,
3aBHCUMBIX W HE3aBHCUMBIX COOBITHH.
Hcnonp30Banne mpu  peEHIeHWH 3a1ad
CBOICTB BEpOSTHOCTEN

https://resh.edu.ru/subject/
lesson/4089/start/

https://resh.edu.ru/subject/
lesson/4064/start/

https://resh.edu.ru/subject/
lesson/4079/start/
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PeryastuBnsbie YV /I: onpeaenenue nocieaoBaTeIbHOCTH
MPOMEKYTOUHBIX IIEJIeH C y4eTOM KOHEYHOTO pe3ysbTara
KoMmyHuKaTHBHBIC YV /:Bnaneuue MOHOJIOTUYECKOH u
JIHAJIOTHYECKOH dbopmamu  peuw, MMOCTaHOBKABOIIPOCOB ~ —
WHUIIMATHBHOE COTPYIHUIECTBO B MOMCKE M cOOpe nH(OpMAITUU

Conep:xaHue yueOHOr0 MaTepHuaJa

1. | CobbITHE, BEpPOATHOCTH COOBITHS, CIIOXKEHHE W YMHOXKEHHE
BeposTHOcTed. [loHsATHE 0 HE3aBUCHMOCTH COOBITHI.

2. | duckperHast ciaydaiiHas BEIWYMHA, 3aKOH €€ pacIpeiesiCHUs.
HucnoBble XapaKTEPUCTUKU AMCKPETHON CIy4ailHOW BEIUYMHBIL.
[TonsTre o 3aKoHE OONBIINX YHUCEN.

l'[paRanecmle SAHATUSA

I1p.3.103 Haxoxxnenne coObITHiA. JIeHiCTBYS Hajl BEPOSITHOCTSIMH.

I1p.3.104 HaxoxxneHne JUCKPETHOM C1y4yallHOM BEJIMYUHBL.

MIPOTUBOIIOJIOKHBIX COOBITHIA. Pemenue
3a71ad  Ha BBIYHCICHHE BEPOSTHOCTH
CYMBI H TIPOU3BEICHUS COOBITHIA.

Tema 4.3
JJIeMEHTEI
MATEMATHYECK
Ol CTATHCTHKH

JInyHOCTHBIE Pe3yabTaThI: OBIAJICHIE MATEMATHIECKUMH 3HAHUSAMU
Y YMECHUSIMH, HEOOXOUMBIMH B TIOBCETHEBHOM KU3HU, IS OCBOCHHUS
CMEXHBIX €CTECTBEHHOHAYYHBIX AUCIUTUINH U TACITUTLIAH
po(heCCHOHANBHOTO IUKIIA, IS TIOTYyIeHUsT 00pa30BaHus B 00IACTSX,
HE TPeOYIONMX yrIyOJeHHONH MaTeMaTHYeCKON TOATOTOBKH;
TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE
caM000pa30BaHUIO HA MPOTHKEHNUHU BCEH KU3HU.

Io3naBaTenbHble YY /I: aHaan3 00bEKTOB C IEIbIO BBIIEICHUS
MPU3HAKOB, CHHTE3 KaK COCTaBJICHUE IIeJIOT0 U3 YacTel, B TOM YHUCIIE C
CaMOCTOSTENFHBIM JOCTPanBaHUEM, BOCTIOJTHEHHEM HEJIOCTAIOIINX
KOMIIOHEHTOB; BHIOOP OCHOBAaHUI M KPUTEPUEB JJIsl CPABHEHUS
PeryastuBnbie YV /I: olieHKa— BBIACIIEHUE U OCO3HAHUE YUALIUMCS
TOTO, YTO YK€ YCBOCHO U UTO €IIle TIOUIeKUT YCBOCHUIO, OCO3HAHHE
KauecTBa U yPOBHSIYCBOCHMUS;

KommynukaTuHsbie Y'Y /:TutannpoBanue y4eOHOTO COTPYIHHUECTBA

C YUYUTCJICM U CBECPCTHUKAMU; ITIOCTAHOBKA BOIIPOCOB.

Conep:xanue yueOHOro MaTrepuaJa

=)

1. | IIpencraBieHue AaHHBIX (TAOJIUIIBI, AMATPAMMBI, TpadUKH).

2. | 'enepanbHas COBOKYITHOCTh, BHIOOPKA, CpeiHee apru(pMeTnieckoe,
Me/IMaHa.

[\

IIpakTHYecKHue 3aHATHSA

IIpaktudeckoe 3ausatue 105. [IpencrapieHue NaHHBIX B BUZE TaOJIMII,
Juarpamm, rpaukoB.

IIpaktnueckoe 3anatue 106. IlomcueT reHepanbHONH COBOKYITHOCTH,
BBIOOPKH, CPEAHEr0 apuPMETHIECKOr0, MEHAHBL.

[Tpaktrueckoe 3anatue 107. Koarponbaas pabora 4.3.

[IpencraBienue uHpOpManmuu B BHIE
TabNMI, KPYrOBBIX W  CTOJIOYATHIX
quarpamMm.  HaxokneHwe — cpemHero
apu(METUYECKOr0, MOJbI, MEAUaHBbI,
JUCTIEPCUU u MaTeMaTH4YeCKOTO
OXKUJaHUA YHUCIIOBBIX PpAIOB.
[IpuBenenune COJZIepIKATENBHBIX
NPUMEPOB  HCIIOJIb30BAaHUS  CPETHHUX
3HA4YCHMH, JHUCIIEpCUU u
MaTeMaTHYECKOr0  OXHUJAHUA Ui
ONMCaHus JaHHBIX. KOHTpOIb M OLeHKa
CBOCI pabOTHI.

https://resh.edu.ru/subject/
lesson/1556/start/

https://resh.edu.ru/subject/
lesson/1988/start/

https://resh.edu.ru/subject/
lesson/3409/start/
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IIpaktuueckoe 3anstue 108. 3auet no Temam Paznena 4.

IK3aMeH
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3. YCJIOBUS PEAJIM3AILINU PABOYEN ITPOT PAMMBI
YYEBHOI'O IIPEJIMETA

3.1. TpeGoBaHus K MUHMMAJIBLHOMY MATEPUAJIbHO-TEXHUYECKOMY 00eceYeHn o
Peanuzanus mporpamMMbl yueOHOTO IpeaMera TpedyeT Hanuyus y4eOHOro KaOuHeTa

«MaremaTuka.

O6opynoBanue yaeOHOT0o KabUHeTA:

Jlocka knaccHas -1

MapxkepHas nocka - 1

Croubl 11 yyamuxes — 15

Cron ans yuurens — 1

Crynbs — 31

Okpan - 1

1.HatypasibHble 00pa3ubl -

2. O0bemMHBIE CpeICTBA: reoMeTpUYecKue (pUrypbl: MHOTOrpaHHUKH, TeJ1a BpaIleHus

3. IlnockocTHbIe cpeacTBa HabGop Tabmui no I'eomeTpuu: MHOTOTpaHHUKHU, Tela BpalllCHUS.

Habop tabmun no Anrebpe u Hagamam aHajau3a: MPOCTEHIINE TPUTOHOMETPUIECKUE YPAaBHEHHUS,

norapudmuueckas (yHKIMS U €€ CBOMCTBA, IOKa3zaTenbHas (YHKIHUSA U €€ CBOWCTBA,

TPUTOHOMETpHUYECKHE (YHKIMU U uX cBoiicTBa. Habop Tabmui mo KomGunaropuke: [IpaBuio

CJIOKEHHsI, TPaBUIIO YMHOXKEeHUS, OnHOM HbioToHa, TpeyronpHuk [lackans, npunnun Jupuxie.

4.MHCTPYKTHBHO-TeXHHYECKAsl IOKYMEeHTALMSA

KommuiekT kaprodek no temam: «Pa3Burtue nonstus o yucney, «Kopuu. Crenenu, gorapudmony,

«OCHOBBI TpUTOHOMETpUM», «DYHKIMH, HX CBOWCTBa U Trpadukn», «lIponszBoaHas»,

«IIpumenenne mnpousBoaHOW», «llepBooOpazHas. Wurerpam», «MHororpanHuku», «Tena

BpameHus», «V3MepeHus B TeOMETpUM», «IJIEMEHTHl KOMOHMHATOPUKW», «DJIEMEHTHI

MaTE€MaTUYeCKOW CTATUCTUKUY, « DJIEMEHThI TEOPUHU BEPOSITHOCTE

KoMIeKTsl TeCTOBBIX 3aJaHuii, B T.4. ¢ moMombio 11K

KommekTs! 3aaHuit 17151 KOHTPOJIBHBIX padoT

5. Metoanyeckue pekoMeHAalUKN/yKa3aHUS

Metoanyeckue ykazaHus JJis BBITOJHEHHS IPAKTUYECKUX paboT

MeTtonnyeckue yka3aHusl JUIsl BBIIIOJIHEHUS CaMOCTOSITENIbHON BHEAYAUTOPHON pabOThI

6. KOHTPOJIbHO-THATHOCTHYECKHE MATEPHAIbI

KoMIIeKT KOHTPOJIbHO-U3MEPUTENBHBIX MaTEPHUAJIOB 110 TEKYILIEMY KOHTPOIIO

KOMIUIEKT KOHTPOJIbHO-U3MEPUTENBHBIX MaTEPHUAJIOB 110 IPOMEKYTOYHOU aTTECTALIMU

7.Texunueckue cpeacTBa 00y4eHHMs: HHTEPAKTUBHAS J10CKa, MYJIbTUMEINAIIPOEKTOP, HOYTOYK

3.2. UudopmanuonHoe odecriedeHne 00yueHus

ITepeyenb pexkomeHayeMmbIX Y4eOHbIX H3AaHuil, WHTepHeT-pecypcoB, AONOJHUTEIbHOM
JIUTEPATypPhbl

OCHOBHBIE UICTOUHUKU:

1. Mepznax A.I'., Homuposckuit I.A., [lonskos B.M. Maremartuka: anre6pa u
Hayaja MaTeMaTU4YecKOro aHajn3a, reoMeTpus. AnreOpa M Hayajla MaTeMAaTHYECKOTO aHalu3a
st 10 k1. Yue6Hoe nocobue. YrimyOneHHbslit ypoBeHb. — M.: Benrana-I'pag, 2019r.

2. Mep3znsak A.I'., Homuposckuit J[.A., ITonskoB B.M. Marematuka: anrebpa u
Havaja MaTeMaTH4YecKOro aHaln3a, reoMeTpus. AnreOpa ¥ Hadalia MaTeMaTHYecKOro aHalln3a
s 11 k1. YuebHoe nmocodue. YriyOneHnHslid ypoBeHb. — M.: Bentana-I'pad, 2019r.

3. Aranacsa JI.C. I'eomerpus mnst 10-11 k. Yyebnuk ms 001meo0pa3oBaTeIbHBIX
yupexaenuii. — M.: IIpocsemenue, 2019r.

JloToTHUTEIbHBIE NCTOYHHUKH:
1. Amumos II.A. AnreOpa u Havana ananusa 10-11 k1. M., IIpocsemenue, 2019 r
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BammakoB M.M. Maremartuka: anreOpa u Hayajla MaTeMaTHYECKOTr0 aHaIN3a, TeOMETPHSL:
Y4eOHMK I CTYJICHTOB TMPO(ECCHOHAIBHBIX 00pa30BaTEIbHBIX OpraHU3AIMH,
ocBamBaromux npodeccun u crernuanbaocta CI10. — M., 2017

bammakoB M.M. Marematuka: anredpa u Hauana MaTeMaTHYECKOTO aHAIIN3a, TEOMETPHUS:
COopHuK 3amad MPOQIILHON HANpaBICHHOCTH: Yy4e0. mocobue Mg CTyISHTOB
npodeccuoHaNbHBIX 00pa30BaTEIbHBIX OpraHU3allhii, OCBAUBAIOIIMUX Mpodeccuu u
crnenuansHocta CI1IO. — M., 2017

bammakoB M.M. Marematuka: anredpa u Hauanaa MaTeMaTHUYECKOTr0 aHAIIN3a, TEOMETPHUS:
3agaunuk: y4ye0. mocoOue [uis CTYICHTOB MNpOo(ecCHOHAIBHBIX 00pa30BaTeIbHBIX
opraHu3zaluii, oceanBaromux npodeccun u crienuanbuoctu CI10. — M., 2017

BammakoB M.M. Maremartuka: anreOpa 1 Hayajla MaTeMaTHYECKOTr0 aHaIM3a, TeOMETPHSL:
ONEeKTPOHHBIM  y4eb.- MeToA. KOMIUIEKC [UIsl CTYAEGHTOB MpodeCcCHOHATbHBIX
00pa3oBaTeNbHBIX OpraHU3aIMii, ocBauBarIMX npodeccun u crnenuanbaoctu CIIO. —
M., 2017

bammvakos M.U., Lpiranos IlI.1.Metoauueckoe mocobue st nmoarotoBku k EI'D.—M.,
2019

I'yces B.A., I'puropseB C.I'., WBonmrmna C.B. Maremaruka: anreOpa u Haudaia
MaTEeMaTHUYeCKOT0 aHaliu3a, TeOMETpHUs: yY4eOHHMK IJsl CTYACHTOB MPOQPECCHOHATBHBIX
00pa3oBaTeNbHBIX OpraHM3aluii, ocBanBaromux npodeccun u cnenuaibHoctu CIIO. —

M.,2017

8. Tloropenos A.B. I'eometpust 10-11 xn. M., [Ipocsemienue, 2015- 2020 r.

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUS YYEBHOTI'O ITIPEJJMETA

Koutpoas u omeHka pe3yibTaToB

OCBOCHUA yqe6H0ro npeamMeTa OCYHECCTBIACTCA

npernoaaBaTCyiIcM B IIPOLECCC IIPOBCACHUSA IIPAKTUYCCKHUX 3aHATUN U J'Ia60paTOpHBIX pa60T,
TCCTUPOBAHHA, a4 TAKIKC BBITIOJITHCHUSA 06y‘~IaIOHII/IMI/IC$[ HHIAWBUIYAJIbHBIX Sa)IaHHﬁ, ITPOCKTOB,

HUCCIIENOBAHMIA.

PesynbTaTsl 00yyeHus
(ocBOEHHBbIE YMEHHUSI, YCBOCHHbIE 3HAHUA)

®opMbI 1 METOAbI KOHTPOJISI M OLIEHKHU
pe3yabTaToB 00y4eHHst

1

2

Ymenusi (AJITEBPA):

BBITIONHATE ~ apU(PMETHUYSCKHE JICUCTBUS  Hal
YuCcllaMU, CcoyeTas YCTHbhIE U MUChMEHHBIC
MPUEMBI; HAXOJIUTh NPUOIMKEHHBIC 3HAYCHUS
BEJIMYUH " MOTPEITHOCTH BBIYMCIICHUI
(aOcomoTHass W OTHOCHUTENbHAs); CpPaBHUBATH
YHCIIOBBIC BBHIPAXKCHHUS;

IIpakTHueckoe 3aHsaTHE «BBINOIHEHNE
apu(pMeTHYECKUX ACHCTBUI HaJl YUCIaAMM».
IIpakTnueckoe 3ansatue «HaxoxaeHue
NpUOJIMKEHHBIX 3HAUCHUH BETUYUH.
[TpakTdeckoe 3ausaTue «CpaBHEHNE YHCIOBBIX
BBIPAKCHUI».

KonTponbhas pabota no Temam pazzena 1.
Kommiiekc nmpoBepoyHbIX paboT IO TeMaM
pazgena 1.

HaXO/UTh 3HAYCHUS KOPHS, CTETEHH, Jorapudma,
TPUTOHOMETPUYECKNX BBIPAKEHHM Ha OCHOBE
OTIpeJIeJIeHUs, HCHOJb3ysd MpPHU HEOOXOIUMOCTH
MHCTPYMEHTAJIBHBIE  CPEACTBA;  IOJIB30BATHCSA
NpUOTMKEHHOM OLEHKONM TpU  MPaKTHYECKHX
pacyerax;

[IpakTuueckoe 3anstue «Haxoxaenue
3HAYECHHUI KOPHS, CTEIEeHH, JJoraprudma Ha
OCHOBE OIIPECIICHUS.

[TpakTuueckoe 3anstue «HaxoxnaeHue
3HAQYEHUM TPUTOHOMETPUUECKUX BBIPAKEHUMN
Ha OCHOBE OIPEACIICHUS.

[IpakTuueckoe 3anstue «Haxoxnaenue
3HAaYEHUI KOpHS, CTETIEeHH, JiorapudmMa,
TPUTOHOMETPUYECKUX BBIPAKEHUN C
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MCIIOJIb30BaHNEM MHCTPYMEHTATbHBIX
CPEICTBY.

[TpakTueckoe 3ausitue «Vcnonp3oBanue
NpUOIMKEHHOW OLIEHKU TPU MPAKTHIECKUX
pacueTrax».

KonrponsHas padora no Teme 1.2.
Kontposnbnas pabora mo teme 1.3
KonrponsHas pabora o Temam pasaena 1.
Komruiekc npoBepodHbIX paboT Mo Temam
paznena 1.

BBITIOJTHSATh npeoOpazoBaHus BBIpAKEHUIA,
npuMeHsst GOpPMYIIbl, CBSI3aHHBIE CO CBOHCTBaMHU
CTeNeHel, JorapumMoB, TPUTOHOMETPHUUECKHUX

G yHKIH;

[Tpaktuueckoe 3ansatue «IIpeoOpazoBanue
BBIPAXEHU, COEPIKALUX KOPHU.
[TpakTueckoe 3ausitue «IIpeoOpasoBanue
CTEIICHHBIX BBIPAXKCHUN».

[TpakTuueckoe 3ansatue «IIpeodpazoBanue
JOTapu(PMHUUECKUX BBIPAKECHUI.
KoHntposbHas padota mo teme 1.2
Konrponsnas pabdora no reme 1.3
KonTponbhas pabota mo Temam pazzaena 1.
Kommieke mpoBepoyHbIX paboT Mo TeMam
pazaena 1.

HCIIOJIB30BaTh HpI/IO6peT€HHI)IC 3HAHWA 1 YMCHUS B
HpaKTquCKOﬁ ACATCIIBHOCTH H HOBCGI[HCBHOﬁ

KU3HU: NI T[PAaKTUYECKUMX  PACYETOB IO
dbopmynam, BKIOYas (HOpPMYINBI, CoAepIKalue
CTEIICHH, paauKabl, JorapupmMbl u

TPUTOHOMETpHUECKUE (DYHKIMH, HMCIONb3Ys MpU
HEOOXOJMMOCTH  CIPaBOYHBbIE MaTepuaiabl U
IIPOCTEHIIINE BEIYUCIUTENBHBIE YCTPOUCTBA.

IIpakTrueckoe 3ansatue «Haxoxnenue
3HA4YEeHUH KOPHsI, CTENEHH, Jorapudma Ha
OCHOBE OIIPEACICHUS».

ITpakTnueckoe 3ansatue «Haxoxnenue

3HAQYEHU TPUTOHOMETPUYECKUX BBIPAKEHUN

Ha OCHOBE OIPENETICHU.
[IpakTnueckoe 3ansaTue «Haxoxnenue
3HA4YEeHUH KOpHsI, CTENEHH, Jorapudma,
TPUTOHOMETPUUECKUX BBIPAXKEHUN C
MCII0JIb30BAaHUEM MHCTPYMEHTAIbHBIX
CPEIICTBY.

ITpakTnueckoe 3ansTue «Vcnonp3oBanue
MPUOIMKEHHOM OLEHKU IIPU MPaKTUYECKUX
pacueTrax».

KonTponbhast padota no teme 1.2
KonrponsHas padora no teme 1.3
KonTponbHas padota no temam paszzaena 1.
Kommiekc mpoBepoyHbIX paboT O TeMaM
pazgena 1.

Yvenusi (PyHKuuu u rpadpukn):

BBIUUCIIATh 3HAU€HUE (YHKUIUU IO 3aJlaHHOMY
3HA4YEHUIO apryMeHTa MpPU Pa3JIMYHBIX CIOcoOax
3aaHus QYHKIUY;

[IpakTnueckoe 3ansaTue «Bprancinenue

3HA4YCHUH (I)YHKI_II/II/I 110 3aIaHHOMY 3HAYCHUTIO

apryMeHTa».

KonrtponsHas paborta o Temam pazaena 1.
Komruiekc npoBepodHbIX paboT Mo Temam
pasneina 1.

ONpeeNsATh OCHOBHBIE CBOWCTBA  YHCIIOBBIX
(GyHKIMH, MIUTIOCTPUPOBATh UX HA TpaduKax;

[IpakTiueckoe 3ansatue «OnpeaeneHue
OCHOBHBIX CBOMCTB UHCIIOBBIX (DYHKITUI.
[IpakTuueckoe 3austue «IloctpoeHue

rpaduKoB (PYHKIIHHA, 3aJaHHBIX Pa3THYHBIMU

crrocooamm.
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[TpakTuueckoe 3anstue «CBoicTBa U rpaduku
CTEIIEHHBIX, [1I0KA3aTEIbHBIX U
sJorapuMuIecKuX QyHKITUN.

[TpakTuyeckoe 3ansTue «CBONUCTBA U TpaduKu
TPUTOHOMETPUUECKUX (PYHKIIHI.
KonrponsHas pabora o Temam pasaena 1.
Kommuiekc npoBepodHbIx paboT Mo Temam
paznena 1.

CTpOUTH  Trpaduku
WUIIOCTPUPOBATh IO
AJIEMEHTAPHBIX (PYHKIINIA;

U3y4ECHHBIX
rpaduxy

byHKIHH,
CBOKCTBA

[IpakTuueckoe 3austue «Iloctpoenue
rpadukoB GyHKINHN, 3aJAHHBIX Pa3THYHBIMH
crocobamm».

[TpakTuueckue 3anstue «IIpeodpazoBanue
rpauKoBy.

KonrponsHas pabora o Temam pasaena 1.
Komruiekc mpoBepodHbIX paboT Mo Temam
paznena 1.

WCIOJIb30BATh MOHATHE (PYHKIIMH 7Sl OMIMCAHUS U
aHaJIn3a 3aBHCUMOCTEH BEJINYHH;

[IpakTrueckoe 3ansaTue «OnucaHue U aHalu3
3aBUCHUMOCTH BEITUYHHY.

KoHnTtposbHas pabota mo Temam paszaena 1.
KoMruiekc mpoBepovHbBIX paboT 1Mo TeMam
pazaena 1.

HCII0JIb30BaTh IPUOOPETEHHBIE 3HAHUS U YMEHUS B
IIPAKTUYECKOM JESITENbHOCTH U IOBCEIHEBHOMN
KU3HU: JJI ONMCAaHUS C IOMOILBIO (PyHKUMH
pa3UYHBIX 3aBUCHUMOCTEH, MpEeJICTaBICHUS UX
rpaduyecKu, HHTEpIpEeTaluu rpaduKoB.

IIpaxTnueckoe 3ansatue «MHTepnperanns
(YHKLINOHAJIBHBIX 3aBUCUMOCTEN B PeabHbIX
IIPOLIECCAX U SBICHUSX).

KonrtpomnbHas pabota o Temam pasaena 1.
Komruiekc npoBepodHbIX paboT Mo TeMam
paznena 1.

Ymenus (Hauana MaTreMaTH4eCKOro aHAIM3a):

HaxXOJUTh MPOU3BOAHBIC 3JICMCHTAPHBIX q)YHKHHﬁ;

[IpakTuueckoe 3anstue «Haxoxnenue
IIPOU3BOHBIX DJIEMEHTAPHBIX ()YHKIUI».
KonTponbHas pabota mo Temam paszzena 2.
Komruiekc npoBepodHbIX paboT Mo Temam
paznena 2.

WCIOJIb30BaTh  MPOU3BOJHYIO JUISI  M3Yy4YEHUs
CBOMCTB (DYHKIIMI U TOCTPOEHUS ITpauKOB;

IIpakTnueckoe 3anstue «3ydeHne cBOWCTB
(YHKLINU C HCHIOJIB30BAHUEM NTPOU3BOIHOINN.
IIpaxtnueckoe 3ansatue «llocrpoenune
rpaduKoB (PYHKIMI ¢ UCTIOJIb30BaHUEM
MIPOU3BOIHOI.

ITpakTnueckoe 3ansatue «lIpumenenue
MIPOM3BOIHON K UCCIIEeIOBAaHUIO (PYHKIUHN U
MOCTPOCHUIO I'PaUKOBY.

KonTponbHas pabora no Temam 2.2, 2.3.
KonrtponsHas pabota o Temam pazaena 2.
Komruiekc npoBepodHbIX paboT Mo Temam
pazneina 2.

MIPUMEHATh  MPOM3BOAHYIO [UIl  MPOBEICHUSA
NpUOMKEHHBIX BBIYMCIEHUHM, pelarh 3ajadu
IIPUKJIAJHOTO  XapakTepa Ha  HAaXO0XJICHHE
HauOOJIbIIET0 U HAUMEHBILIETO 3HAYCHHUS;

[Ipaktnueckoe 3ansatue «lIpumenenune
IIPOU3BOIHON Ul HAXOXACHUS HAaUITyqIlIero
pelIeHns B MPUKIAIHBIX 3a7a49ax.
KonrtponsHas padora no temam 2.2, 2.3.
KontponbHas paboTa mo Temam paszaena 2.
Kommieke mpoBepoyHbIX paboT o TeMaM
pazzaena 2.
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BBIYHCIIATH B HpOCTeﬁHIPIX ClIydadax Iuiomagid n
00BbEMBI C  HCIIOJIb30BaHHUEM OIMPCACIICHHOIO
HHTErpaia,

[IpakTuueckoe 3austue «lIpumenenue
ONPENIETICHHOTO UHTErpaja s HaX0XICHUS
IJIOIA M KPUBOJIMHEHHOM Tparennmn.
IIpakTrueckoe 3ansaTue «Bprauciaenue
IJIOIIAAN KPUBOJIUHEHHON Tpaneuuu ¢
ucnoibp3oBanueM popmyna HeroToHa-
JleiiOHuIaY.

IIpakTrueckoe 3ansaTue «Bprauciaenue
IoUiaid U o0beMa ¢ UCIOJIb30BaAHUEM
UHTErpajia.

[IpakTuueckoe 3ausatue «lIpumenenue
WHTETpasa B (PU3MKE U TECOMETPUI.
Kontposbnas padota mo temam 2.2, 2.3.
KonrpomnsHas pabora o Temam pasaena 2.
Komruiekc mpoBepodHbIX paboT Mo Temam
paznena 2.

WCIOJIb30BaTh MPUOOPETEHHBIEC 3HAHUS U YMEHUS B
MPAKTUYECKON JIEITENBHOCTH W TIOBCEIHEBHOMN
JKU3HU JJISI: PELICHUs MPUKJIAIHBIX 3a7a4, B TOM
YHUCJIE COIMATbHO-9KOHOMUYECKHUX U (PU3UYECKUX,
Ha HauOONbIINE W HaUMEHbIIME 3HAYEeHUs, Ha
HAXO0XJIECHUE CKOPOCTH U YCKOPEHUS.

ITpakTnueckoe 3ansarue «lIpumenenue
IIPOM3BOTHON JUI HAXOXACHUS HaWIyqIlero
pELIeHNs B IPUKIAIHBIX 3aa4ax».
IIpaktnueckoe 3ansatue «lIpumenenue
UHTErpajia B (U3NKE U TEOMETPUNN.
Konrponsnas padora o remam 2.2, 2.3.
KonrtponbHas pabota o Temam pasaena 2.
Kommieke mpoBepoyHbIX paboT Mo TeMam
pazzaena 2.

Ymenus (YpaBHeHHMs] U HEPABEHCTBA):

peuiaTtb panuoHalIbHbIE, [IOKa3aTeNbHbIE,
Jorapu@muueckue, TPUTOHOMETPUYECKHUE
YpaBHEHUSA, CBOASAINMECS K JIMHEHHBIM W
KBaJpaTHBIM, 4 TAK)KE€ aHAJIOTMYHBIE HEPABEHCTBA
U CUCTEMBI;

IIpaxTnueckoe 3ansatue «Pemenue
palMOHAIBHBIX, TOKA3ATEIbHBIX U
Jorapu(pMHUUECKUX YpaBHEHUH, CBOISAIIUXCS K
JIMHEWHBIM U KBaJIPaTHBIM.

IIpaxTrueckoe 3ansatue «Pemenue
TPUTOHOMETPUYECKUX YPABHEHMM, CBOIAIIUXCS
K JJMHEVHBIM U KBaJPATHBIM.

IIpakTnueckoe 3ansatue «Pemenue
palMOHAIbHBIX, IIOKA3aTEIbHBIX,
Jorapu(PMHUUECKUX U TPUTOHOMETPHUUECKHUX
HEPaBEHCTB U CUCTEM YPaBHEHUMU, CBOIALIUXCS
K JINHEWHBIM U KBaJIPATHBIM.

KonrtponsHas pabota o Temam pasaena 2.
Komruiekc npoBepodHbIX paboT Mo Temam
paznena 2.

UCIOJIb30BaTh TpadUyecKuil MeToa pelleHus
YPaBHEHUI U HEPABEHCTB;

[Ipaktnueckoe 3ansatue «lIpumenenue
rpauuecKoro MeTojia MpH pereHnH
YPAaBHEHUI U HEPABEHCTB.

KonrtponsHas pabora o Temam pasaena 2.
Komruiekc npoBepodHbIX paboT Mo Temam
paznena 2.

n300paxkaTb Ha  KOOPAMHATHOM  IJIOCKOCTH
peleHusl ypaBHEHHUH, HEpPaBEHCTB M CHUCTEM C
JIBYMsI HEU3BECTHBIMU;

IIpakTnueckoe 3ansaTue «Pemenne ypaBHEHUH,
HEPABEHCTB U CUCTEM C JBYMsI HEU3BECTHBIMU U
n300pakeHNe peleHNs Ha KOOPAMHATHON
IIJIOCKOCTH.

KontposbHas pabota mo Temam paszzaena 2.
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Kowmruiekc mpoBepodHBIX paboT 1Mo TeMaM
paznena 2.

COCTAaBJIATh U pe€lIaTh YpaBHCHHUA W HEPABCHCTBA,
CBA3bIBAarOIINC HCHU3BCCTHBIC BCJINYHHBI B
TCKCTOBBIX (B TOM 4HUCJIC HpI/IKJ'IaI[HI)IX) 3agadax,

[TpakTrueckoe 3ansTue «CocTaBieHHEe U
pelIecHUe YPaBHEHHUI U U HEPABEHCTB, IIpU
PELICHUH TEKCTOBBIX 331a9».
KonrponsHas pabora o Temam pasaena 2.
Komruteke mpoBepodHbIX paboT 1Mo TeMaM
paznena 2.

HCII0JIh30BaTh MPUOOPETCHHBIC 3HAHUS U YMCHHUSI B
MPAKTUYECKON JIEATEIIBHOCTH M TOBCEIHEBHOMN
JKU3HU: IS TIOCTPOCHUSI U MCCIEHOBaHUS
MPOCTEUIINX MATEMATUYECKUX MOJEIIEH.

[IpakTuueckoe 3austue «Iloctpoenue
IIPOCTEUIINX MAaTEMAaTUYECKUX MOJACIICH).
[IpakTuueckoe 3ausatue «lIpumenenue
MaTEMaTUYECKUX METOOB Ul PEILICHUS
coJIepKaTeIbHBIX 33/1a4 U3 PA3IMYHBIX
oOnacTeil HayKH U IPAKTUKK.
KounTponbhas pabota mo Temam paszzena 2.
Kommieke mpoBepoyHbIX paboT Mo TeMaM
pazzaena 2.

Ymenuss (TEOMETPUSA):

pacmo3HaBaTh Ha  uepTexkax u  Mozensx | [Ipakruueckoe 3anstue «Pacno3nanue
MIPOCTPAHCTBCHHBIE bopMer, COOTHOCHTH | MpOCcTpaHCTBeHHBIX (popm. CooTHECEHUE
TpeXMepHble OOBEKTHI C UX ONUCAHHUSIMH, | TPEXMEPHBIX OOBEKTOB C UX OMUCAHHEM).
HU300paXKEHUSIMU; KonTponbHas pabota mo Temam paszzena 3.

Komruiekce mpoBepoyHbIX paboT 1o TeMaM
paznena 3.

OIUCHIBATh B3aMMHOE PACIIOJIOKEHUE MPSAMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE, apryMEHTHUPOBATH
CBOU CYXJIEHUS 00 9TOM PaCHOJIOKEHUH;

[TpakTnyeckoe 3anstue «OnpeneneHue
B3aMMHOTO pacCIOJIOKCHUA JABYX IIPAMBIX B
IIPOCTPAHCTBEY.

[TpakTyeckoe 3ansTue «OnpenencHue
B3aMMHOTO PACIIOJIOKEHUS TPSIMOI U
TUIOCKOCTH B TIPOCTPAHCTBEY.
[TpakTuyeckoe 3ansaTue «OnpeneneHue
B3aMMHOTO PACIIONIOKEHHS IBYX IJIOCKOCTEH B
IPOCTPAHCTBEY.

KonTponbHas paboTa no Temam paszzena 3.
Kommiekc nmpoBepoyHbIX paboT MO TeMaM
paznena 3.

AHAJIIN3UPOBATH B HpOCTCfIH.IPIX CJIydadXx B3aMMHOC
PAaCIIOJIOKCHHUC 00BEKTOB B MMPOCTPAHCTBC,

[TpakTHyeckoe 3aHsATHE «AHAIN3 B3aUMHOTO
PacHoI0KeHHsI 00BEKTOB B IIPOCTPAHCTBEN.
KonrtponsHas pabota o Temam pazaena 3.
Komrmieke mpoBepodYHBIX paboT MO TeMaM
pazneina 3.

n300pakaTh ~ OCHOBHBIE  MHOTOTPAaHHUKH |
KpPYTJIbIE TeJa; BBITTOJHATH YEPTEKU TI0 YCITOBUSAM
3a/ad4;

[TpakTueckoe 3austue «M300paxxenue
IPOCTPAHCTBEHHBIX (DUTYDY.
[TpakTueckoe 3austue «lloctpoenue
BBIITYKJIBIX MHOTOI'PAaHHUKOB.
[TpakTueckoe 3austue «lloctpoenue kyoa,
MPU3MBI, TUPAMUIBIY.

[TpakTueckoe 3austue «lloctpoenue
yepTexei Kyda u MpU3MBbl IO 33JJaHHBIM
YCIIOBHSIM.
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[IpakTnueckoe 3austue «IloctpoeHue
YepTeKel MUpaMubl U yCEYEHHOU MUPAMUIbI
10 33JJaHHBIM YCJIOBUSMY.

Konrponsnas padore no Teme 3.2
[IpakTuueckoe 3austue «Iloctpoenue
yepTeKeW HUIMH/PA 110 33JaHHBIM YCIOBUSIM.
[IpakTuueckoe 3austue «Iloctpoenue
4yepTeKel KOHyca U yCEUEHHOr0 KOHYyca 110
3a/IaHHBIM YCIIOBUSIM.

IIpaxtnueckoe 3ansatue «llocrpoenue
yepTekel mapa u cepsl Mo 3aJaHHbIM
YCIIOBUSIMY.

Kontposbnas padora mo temam 3.3, 3.4
KonrpomnsHas pabora o Temam pasaena 3.
Komruiekc mpoBepodHbIX paboT Mo Temam
paznena 3.

CTPOUTH HpOCTCfII.HHG CCUCHUA KY68., IIPU3MBEI,
InmrupaMuabl;

ITpakTnueckoe 3ansatue «lloctpoenue
MPOCTEUIINX CEYCHUN KyDay.
ITpakTnueckoe 3ansatue «lloctpoenue
IIPOCTEUIINX CEYEHUMN IPU3MBI.
ITpakTnueckoe 3ansatue «lloctpoenue
IIPOCTEUIINX CEYEHUM MUPAMU/IBI, YCEUYEHHON
IIUPAMUIBD.

KonTponbhas padote no teme 3.2
KonrtpomnbHas pabota o Temam pasaena 3.
Kommieke mpoBepoyHbIX paboT Mo TeMam
paznena 3.

pemarbs I[UIAHUMETPUYECKHME MW MIpocTernime
CTEPEOMETPUUYECKUE 3aJa4d Ha HaXOXKJCHHE
F€OMETPUYECKUX  BEIMYMH  (IJIUH,  YIJIOB,

rommajei, o0beMoB);

[IpakTnueckoe 3ansTue «Pemrenne 3ama4d Ha
HaXO0XXJeHHe o0beMa Kyba, MpsIMOYTroJIbHOTO
napajuiesenune1a, IpusMbl».
ITpakTnueckoe 3ansaTue «Pemenue 3axay Ha
HaxoX1eHrne o0bemMa IMINHAPA, KOHYyCa,
iapay.

IIpakTrueckoe 3ansatue «Pemenne 3aga4 Ha
HaXO0XIEHNE TUIOIIAIU TIOBEPXHOCTH
HWIMH]IpA, KOHYCa».

ITpakTueckoe 3ansaTue «Pemenune
IUTAHUMETPUUECKHUX M CTEPEOMETPUUECKUX
3a]1a4 Ha HaX0XJIEHNE T€OMETPUUECKUX
BEJIMYUH.

ITpakTnueckoe 3ansaTue «Haxoxaenue yria
MEXy IBYMSI BEKTOPAMU».

KonrponsHas padora no remam 3.3, 3.4
KounTponbhas pabota no Temam paszzena 3.
Kommieke nmpoBepoyHbIX paboT O TeMaM
pazzaena 3.

HCIIOJIb30BATh IMPU PCHICHUU CTCPCOMCTPHUICCKUX
3aaa4 IJIaHUMETPUUCCKHUE q)aKTI)I n MCTOABI;

IIpaxTrueckoe 3ansatue «Pemenue
IJJAHUMETPUYECKUX U CTEPEOMETPUUECKUX
3a/1a4 Ha HaXOXKICHUE T€OMETPUYECKUX
BEIINYUH».

IIpaxtrueckoe 3anstue «HaxoxneHue
pPacCTOSTHUS MEXKY IBYMSI TOUKAMI».
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[IpakTrueckoe 3ansTue «BbIOTHEHNE
JEHCTBUS HAJl BEKTOPAMHU C UCTIOJIB30BAHUEM
IUTAHUMETPUYECKUX (aKTOB.

Konrponsnas padora no remam 3.3, 3.4
KounTponbhas pabora no Temam paszzena 3.
Kommieke mpoBepoyHbIX paboT Mo TeMaM
pazzaena 3.

IIPOBOAUTH JJOKA3aTEJIbHBIE PACCYKIEHUS B XOJ€
peleHus 3a1a4;

MCIOJIb30BATh MPUOOPETEHHBIC 3HAHUS U YMEHHUS B
IIPAKTUYECKON JEeSITENbHOCTH U I1OBCEIHEBHOM
KU3HU: JUIsL UCCIIEOBaHMs (MOJEIMPOBAHMUS)
HECJIOKHBIX NPAKTHUECKUX CUTyallMil Ha OCHOBE
U3yuyeHHBIX  (OpMYT U CBOWCTB  (Quryp;
BBIUMCIICHUS] 00BEMOB U IIJIOLIA el TOBEpXHOCTEN

NPOCTPAaHCTBEHHBIX ~ TEJ ~ HPU  PCIICHUH
HNPAKTUICCKHX 3aj1ad, UCIIOJB3YsI npu
HE00X0MMOCTH CTIPAaBOYHHUKH "

BBIYMCIIUTCIBHBIC YCTpOﬁCTBa.

[IpakTrueckoe 3ansTue «Pelienue 3amad mo
teme «lIpsmMble 1 MIIOCKOCTH B IPOCTPAHCTBE
Ha JI0KAa3aTeJIbCTBOY.

[IpakTuueckoe 3austue «Iloctpoenue
CTEPEOMETPUUECKUX MOJEJIEHN N0 38 JaHHBIM
YCIIOBHUSIM.

[IpakTrueckoe 3anstue «Peuienue 3amad 1mo
TeMe «Tena 1 MoBepXHOCTH BpPAILLEHUD HA
JI0Ka3aTeJIbCTBOY.

[IpakTuueckoe 3anstue «Pemenue 3agad no
teme «3MepeHus B reOMETPUN» HA
JI0Ka3aTeJIbCTBOY.

IIpakTnueckoe 3ansatue «Pemenue
MaTEeMaTUYeCKUX U MPUKIAAHBIX 33124 C
KCIIOJIb30BAHUEM KOOPAUHAT U BEKTOPOMY.
[Ipaktuueckoe 3anstTue «CocTaBieHUe
ypaBHEHUS cHepbI».

KounTponbhas pabota mo Temam pazaena 3.
KoMruiekc mpoBepovHbBIX paboT 1Mo TeMam
paznena 3.

Ymenus (KOMBUHATOPUKA,
CTATUCTUKA n TEOPUA
BEPOATHOCTEMN):

pemarh MpocTeiire KOMOWHATOPHBIC 3a7adyu
METOJIOM Tepedbopa, a TakkKe C HCIMOJIb30BaHHEM
W3BECTHBIX (popmyIT;

IIpakTnueckoe 3ansatue «Pemenne 3aga4 Ha
nepedop BapHaHTOBY.

ITpakTueckoe 3ansitue «Pemenue 3amay c
UCMOJIb30BaHUEM (pOpMyIIbl OMHOMA
HeroTonay.

ITpakTnueckoe 3ansatue «Pemenue 3anay Ha
MOJICYET YKClia pPa3MEeIlleHU, TepeCTaHOBOK,
COYETAHUI.

[TpakTueckoe 3ansitue «Pemenue 3amay c
HCII0JIb30BaHUEM TpeyrosibHUKa [lackasy.
KonTponbhas pabota no Temam paszena 4.
Kommiekc nmpoBepoyHbIX paboT O TeMaM
pazaena 4.

BBIUUCIIATh B MPOCTCHIINX CITyYasX BEPOSITHOCTU
COOBITHI Ha OCHOBE I1OJICYETA YUCIIA HCXOOB;

IIpaxtnueckoe 3ansatue «Haxoxnenue
coObITHH. JIeHCTBUS HAl BEPOSITHOCTSMHE.
IIpaxtuueckoe 3ansatue «Haxoxnenue
JIMCKPETHOM CITy4allHOM BEJIMYNHBD».
KonrtponsHas pabota o Temam pazaena 4.
Komruiekc npoBepodHbIX paboT Mo Temam
paznena 4.

HCII0JIh30BaTh MPUOOPETCHHBIC 3HAHUS U YMCHHUS B
MPAKTUYECKON JIEATENIBHOCTH M TMOBCEIHEBHOU

[IpakTuueckoe 3austue «lIpeacraBnenne
JAHHBIX B BUJIC TAOIUI, TUarpaMM, rpauKoBy.
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KW3HH: JUISI aHalIW3a peajbHBIX  YHCIIOBBIX
JAHHBIX, TPEJICTABICHHBIX B BHUJE AHATPAMM,
rpadguKoB; aHajamn3a nHpopmaruu
CTaTUCTHYECKOTO XapaKTepa.

[IpakTnueckoe 3austue «lloacuer reHepabHOM
COBOKYITHOCTH, BBIOOPKH, CPETHETO
apu(pMeTHyecKoro, MeIuaHbI».

KonrponsHas pabora o Temam pasaena 4.
Komruiekc npoBepodHbIx paboT Mo Temam
paznena 4.

3Hanus:

3HAUECHUE MATEeMATUYECKON HAyKH JJISl peIIeHUs
3aJ1a4, BO3HHUKAIOIIMX B TCOPHUU U IPAKTHKE;
IUPOTY M B TO K€ BpPEMs OrPaHHMYECHHOCTH
MIPUMEHEHHS MAaTEMAaTHYCCKUX METOJIOB K aHAIIU3Y
Y HCCIICIOBAHUIO MPOIIECCOB U SIBJICHUI B IPUPOJIC
M OOILIECTBE;

Onpoc 1o BBOAHOMY 3aHSTHIO.

3HAYEHUE NMPAKTUKU U BOIPOCOB, BOZHUKAIOIINUX B
camoi MaTeMaTHkKe 175 GOPMUPOBAHUS U
pa3BUTHS MaTEMaTHYECKON HAYKU; HCTOPUIO
Pa3BUTHUS OHATHUS YUCIIA, CO3JAHUS
MaTeMaTHUYECKOIo aHaJln3a, BO3HUKHOBEHUS U
pa3BUTHUSI TEOMETPUU;

Onpoc 1o BBOAHOMY 3aHSTHIO.

YHUBEpPCAIBbHBIM  XapakTep 3aKOHOB  JIOTUKH
MaTeMaTHYeCKUX paccyKaeHuH, ux
IIPUMEHUMOCTh BO BCEX 00JIACTSIX YeI0BEUECKON
NesITebHOCTH;

TGCTI/IPOBaHI/Ie 110 BCEM TE€MaM.

BEPOSITHOCTHBIM XapaKTep pa3IMYHbIX IIPOLIECCOB
OKPY’KarOLLEro MUpa.

Ompoc o Temam pazzena Ned
«KomOuHaTopuka, CTaTUCTHKA, TeopHs
BCPOATHOCTHUD.
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