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1. HOSICHUTEJIBHASI BAITIUCKA PABOUYEN TPOI'PAMMbBI YYEBHOT' O
IPEAMETA MareMaTHKa

1.1.06sacTh NpUMeHEeHHs TPOrPAMMBI

Pabouass mporpamma ydeOHOro mpeamera «MaremaThka» peanu3yeTcs B Tpeiaeax
OCHOBHOH TpodeccCHoHaNbHOW 00pa30BaTEeIbHON MpOTrpamMMbl CpelHEro MnpodeccrnoHalIbHOTO
obpazoBanus [IIIKPC B coorBeTcTBUU ¢ DenepaabHBIM TOCYIapCTBEHHBIM 00pa30BaTeIbHBIM
CTaHJApTOM  cpenHero obmero oOpazoBanust U DexepaidbHBIM  TOCYIAPCTBEHHBIM
00pa3oBaTeNbHBIM CTAaHAAPTOM CPEIHEro NpOoPEeCcCCHOHATBHOrO 00pa3oBaHUsi MO Mpodeccuu
35.01.28 Macrtep cTO/ISIpHOr0 U Me0eJBLHOr0 NMPOU3BOACTBA OTHOCSIICHCA K YKPYMHEHHOU
rpyme 29.00.00 ceibckoe, JiecHOe U PbIOHOE X03SIHCTBO U COOTBETCTBYET TEXHOJIOTHYECKOMY
npoduIio.

Conepxanue pabodeld mporpamMMmbl Y4eOHOTO TMpeaMeTa pa3paboTaHo C  yd4eToM
MOJTy4aeMoit poeccuu CpeaHero NpodhecCHOHATBLHOT0 00pa3oBaHMs.

PaGouas mporpamMma y4eGHOTO mpeiMeTa MOKET ObITh HCIIOJIb30BaHa B 00pa30BaTEIbHBIX
OpraHu3alUsaX CpEeIHEro Mpo(ecCHOHATFHOTO O0pa30BaHMS, PEATU3YIOMUX POTPAMMBI
cpenHero odmiero oopasoBaHus.

1.2. O0mas xapakTepucTUKa y4eOHOM JMCUMILINHBI

IIporpamma ywyeOHoro mpeamera «MaremaTuka» Ha OCHOBE  (hefepallbHOrO
rOCyJJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAapTa CpeaHero oomero o0pa3oBaHusl.

[Tporpamma KOHKpeTH3HMpYET cozepkanue npeameTHelx TeM PI'OC, naet pacnpeneneHue
y4eOHBIX YacoB IO pa3jienaM Kypca U MOCIIEI0BaTeIbHOCTh U3yUYEHUs TEM U Pa3/IeoB yueOHOU
JUCLUIUIMHBL C YYETOM MEXIIPEIMETHbIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKH Y4eOHOTro
Mpoliiecca, BO3PACTHBIX 0COOCHHOCTEH 00YUarOIIUXCSl.

[Tporpamma yriayGieHHOrO YpOBHS OpHMEHTHpOBaHa Ha oOywaromuxcs, Ommkaiimee
Oyny1iee KOTOpbIX He OyIET CBS3aHO C M3YUYEHNEM MaTeMAaTUKH B BBICIIUX YU€OHBIX 3aBEACHUSIX.
B nporpaMMmy AMCHMIIIMHBI BKJIFOUEHBI BAKHENIIINE TOHATHS, CO3/IAI0IIHUE TOCTATOYHYIO OCHOBY
oOyyaromuMcsl s TPOAOKEHUST MaTeMaTHUYeCKOro OO0pa3oBaHMs, a TaKkXkKe JUId pelleHus
NPaKTUYECKHX 3a/1a4 B TOBCEHEBHOM KU3HHU.

Nzyuyenne yueOHOro mnpeamera «MaremaTuka» B COOTBETCTBUU ¢ DenepaibHbIM
rOCYJJapCTBEHHBIM 00pa30BaTeIbHBIM CTAaHAAPTOM CPEIHEro oOLIero o0pa3oBaHMs JOJDKHO
o0ecneunTh CHOPMHUPOBAHHOCTD: «IIPEJICTABICHUM O COLIMANIBHBIX, KYJIbTYPHBIX U HUCTOPUYECKUX
(dakTOpax  CTAaHOBIIEHMS  MaTE€MaTWKHM; OCHOB  JIOTUYECKOTO,  aJIrOPUTMHUYECKOTO U
MaTeMaTUYeCKOr0 MBIIIJICHHUS; YMEHUH MPUMEHSTh IMOJy4YeHHbIE 3HAHUS TpPU PEIICHUU
pasIMYHbIX 33/a4; MPEICTaBICHUH O MaTeMaTWKe KaK 4YacTH OOIIeYeIOBEYECKON KYJIbTYpHI,
YHUBEPCAJIbHOM $SI3bIKE HAayKH, TO3BOJISIOLIEM ONMCHIBATH M H3y4aThb peajbHbIE MPOIECCH U
AByeHus» .

[Iporpamma yrayOjeHHOTO YpOBHS JeNIMTCS Ha JiBa IpeaMeTra: ainreOpa M Haudaia
MaTeMaTHYeCKOro aHanuza u reomeTpus. Kypc anreOpbl M Hayaa MaTeMaTHMYeCKOro aHalln3a
BKJIIOUAeT B ce0sl CleQyIOIIME COjAepKaTelbHble JIMHUU: YHClIa W YHUCIIOBBIE BBIPAKEHUS,
TOXKJECTBEHHBIE TPeoOpa3oBaHMs, YPABHEHUS M HEPaBEHCTBA, (QYHKIMH, TNPOU3BOIHAS,
UHTETpall, BEPOSATHOCTb M CTATHUCTUKA, JIOTMKAa U MHOXXECTBO, MAaTéMaTHKa B HCTOPHUYECKOM
Pa3BUTHH.

Paznen «Yucna v 4uciaoBblE BBIpaXXKEHUS» MPU3BAH CIHOCOOCTBOBATH MPUOOPETEHUIO
NPAaKTUYECKUX HaBBIKOB BBIYUCIEHHM, HEOOXOAMMBIX IJISi MOBCEJHEBHON >KU3HU U H3YyUEHUS

! ®epepanbHbIii rocy1apcTBEHHBIN 00Pa30BATENBHBIN CTAHAAPT CPEAHETO (MOJTHOTO) OOIIEr0 00pa3oBaHus
/M-Bo obOpazoBanust u Hayku P®. — (CrangapTel Broporo nokosienus ). [Ipukas MunucrepcTBa 00pa3oBaHus 1
Hayku PO ot 17.05.2012 Ne413



apyrux mnpeaMeToB. OH Takke CIyXKUT 0a30d Uil JaJbHEHIIEro M3ydyeHHs: MaTeMaTHKH,
CIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIUICHUS W (OPMHPOBAHUS YMEHHUS MOJb30BAThCS
BBIUMCJIUTEIbHBIMA aIropuTMamMu. Pa3BuUTHE NOHATHA O 4YMCIE B IPOrpaMMe JHUCLHUIIIMHBI
«Maremaruka: anrebpa 1 Hadajua aHaJIu3a, TeOMETPUsD CPEAHEro oOLIero 00pa30BaHuUs CBSI3aHO
C U3yYEHHEM HPPALMOHAIBHBIX Yucell, (OPMUPOBAHUEM IIPEICTABICHUNA O JAEHCTBUTEIbHBIX U
KOMIUIEKCHBIX YHCIIAX.

Paznen  «ToxnectBeHHble — mpeoOpa3oBaHMs»  HaleleH Ha  (opMupoBaHue
MaTEMaTUYECKOI0 amnmnapara Uil pelleHHsl 3aJad M3 MaTeMaTUKH, CMEXHBIX IPEIAMETOB,
OKpyXaroled peasbHOCTH. OIHUMHU M3 OCHOBHBIX 33Jad4 M3YYEHHs DTOrO pasfeiia SBISAIOTCA
pPa3sBUTHE AITOPUTMUYECKOTO MBIIUICHHS, HEOOXOIUMOTO, B YaCTHOCTH, UII OCBOCHHS Kypca
UHPOPMATUKH, M OBJAJCHHE HaBbIKAMU JEIyKTHBHBIX paccyxiaeHuid. IIpeoOGpa3oBanue
CHUMBOJHMYECKMX (OPM BHOCUT CBOM crneun(puyeckuid BKJIAJ B Pa3BUTHE BOOOPaKCHHS,
CHOCOOHOCTEH K MaTeMaTHYeCKOMY TBOpUecTBY. O0ydaroLuecs OCyIeCTBIIAIOT TOXKIECTBEHHbIE
npeoOpa3oBaHusl MOKa3aTeIbHBIX, JOrapUPMHUECKUX, TPUTOHOMETPUYECKHX BBIPAKEHUH, UTO
HaXOAUT IPUMEHEHHE B PEIICHUU COOTBETCTBYIOIINX YPABHEHMM, HEPABEHCTB U UX CUCTEM.

Paznen «YpaBHeHMs M HEpaBEHCTBA» IPOJODKAET alreOpandecKylo JIMHHUIO Kypca
OCHOBHOHM IIKOJIBI, IIEPEHOCS] OCHOBHBIC anreOpanyeckue IpUEMbl pEIIeHUs YpaBHEHHI,
HEPABEHCTB U UX CUCTEM B cpepy UppaLMOHAIBHBIX U TPAHCLEHAECHTHBIX BhlpaxkeHUi. Ocobas
poib B 3TOM pasjelie NPUHAMISKUT 3aJaHusAM C IapaMeTpamMH, KOTOpble TpeOylT OT
00y4arouXxcsi yMEHUI HAXOIUTh HECTAHIAPTHBIE IyTH UX PELICHUH.

Baxxaoit 3agaueii pazaena « DyHKIMNW» SBISETCS NOIydeHHEe 00yUYaroUMUC] KOHKPETHBIX
3HAaHUH O (QYHKIUAX KaK MaTEeMAaTHYeCKUX MOJENAX IS OMHCAaHUS M WCCIEeIOBaHHSA
pa3sHOOOpa3HbIX MpPOLEcCOB, Ui (OPMUPOBAHMSA y OOYHAIOLIMXCS IPEJICTaBICHUM O poJH
MaTeMaTUK{ B Pa3BUTUHU LMBUIM3ALMU. M3yueHue 3Toro marepuasnga CloCOOCTBYET OCBOCHHIO
CHUMBOJIMYECKUM U TpapUUECKUM sI3bIKaMU, YMEHHIO paboTaTh ¢ TaOJIMIIaMU.

Paznen «lIpenen u HeNpepbIBHOCTH (PYHKIIMKY COCTABISIET 0a3y M3y4eHUs BCETO pas3zesa
MaTeMaTUYECKOro aHanusa. Maeu npenena 1 HenpepbIBHOCTH HAXOJAT IPUMEHEHUE B PELLICHUU
HEPAaBEHCTB METOJIOM UHTEPBAJIOB, B HCCIIEN0BaHNU TpaduKoB QYyHKIUI Ha HAIUYUE ACUMIITOT U
zp.

Paznen «IIpousBoaHas n MHTErpam» 3aBepliaeT U3yyeHue (pyHKIMOHAIBHOM JMHUH Kypca
anreOpa ¥ Hauvana aHanu3a. B Matepuanie paszgena OpraHHYHO HPOSBISIOTCS MEXKIPEIMETHbIE
CBSI3M C Kypcamu reoMeTpuu 1 ¢pu3uku. O0ydaromuecs noiayyaroT MPeICTaBIeHUs O IPUMEHEHUN
anmnapara MaTeMAaTHYECKOT0 aHAJIN3a B PELIEHUH 3a1a4 ONITUMU3ALINH.

Paznen «BeposTHOCTP W CTAaTUCTHKA» SBISETCS KOMIIOHEHTOM MaTeMaTHYeCKOTo
00pa30BaHys, YCUJIMBAIOIINM €ro MPUKIATHOE 3HAaUeHUE. DTOT MaTepuan HeoOXO0aAUM, Ipexie
Bcero, Juisi (opMupoBaHUS (PYHKIMOHAIBHONM TI'PaMOTHOCTH — YMEHHMH BOCHpPHUHUMATh U
aHaTM3UpoBaTh MH(OpMAIMIO, NPEJACTABICHHYI0 B  pa3IMyHbBIX (opMax, TMOHUMATh
BEPOSITHOCTHBIA XapakTep MHOTUX pPEAIbHBIX 3aBUCHUMOCTEH, INPOU3BOJUTH IPOCTEHIINE
BEPOSTHOCTHBIE pacueThl. PopMyIibl KOMOMHATOPUKHU MO3BOJISIOT 00YUYaIOIIUMCS OCYILECTBIISATh
paccCMOTpEeHHE pa3HbIX Cly4aeB, MHepedop W MOACYeT 4YKCia BAPUAHTOB, B TOM 4HCIE B
IPOCTEHIINX MNPUKIAAHBIX 3afadax. IIpy W3ydYeHMHM CTaTUCTUKM M TEOpUU BEPOSTHOCTEN
o0oramaroTcsl NpeACTaBIeHNUs OOYyYarOUIMXCsl O COBPEMEHHOM KAapTHMHE MHUpPa U METOJax €ro
uccleioBaHus, (OPMHUPYETCS TOHMMAHUE PpOJM CTAaTHUCTUKM KaK MCTOYHHKA COLMAJIBHO
3HaYUMON MH(OPMALIUY U 3aKJIaAbIBAIOTCS OCHOBBI CTOXaCTUYECKOTO MBIIIJICHUS.

Paznen «Jlormka 1 MHOXKECTBa» CIY>KUT LM OBJIJCHUS O0YYArOIIUMUCS 3JIEMEHTaMH
MaTeMaTU4eCKOM JIOTUKU U TEOPUH MHOKECTB, YTO BHOCUT Ba)KHBIM BKJIaJ B pA3BUTHE MBIIIICHUS
Y MaTEMAaTUYECKOTO SI3bIKA.

Paznen «Marematnka B HCTOPUYECKOM DPa3BUTHUH» CHOCOOCTBYET TOBBIIICHUIO
OOIIEKYJIBTYPHOTO YPOBHS 00yUaIOMIMXCsl, TOHUMaHHUIO POJIM MAaTeMaTHKU B 00Ile4YeTI0BEYEeCKOM
KyJbType, Pa3BUTHUM LMBUJIM3ALMM U COBPEMEHHOro olmiecTBa. BpeMs Ha wu3ydyeHHe 3TOTO
paszzierna JOMOJHUTENBHO HE BBIAEIAETCS, YCBOEHUE €r0 HE KOHTPOJIMPYETCS, XOTS HICTOPUUECKUE
ACIIEKTHI BILIETAKOTCS B OCHOBHOW MaTEpHaj BCEX Pa3AeioB Kypca.



Kypc reomerpun BkitouaeT B cedsl cienyloulfe cojaep)kareibHble JIMHUU: MpPsSMbIE U
IJIOCKOCTU B IPOCTPAHCTBC, MHOT'OI'PAaHHUKHU, TCJIa U NMOBCPXHOCTU BpaAllICHUA, O6’beMI>I TCI U
IJIOIA U TOBEPXHOCTEMN, KOOPAUHATHI U BEKTOPHI.

Pa3):[en ((HpHMBIG U IIOCKOCTU B IIPOCTPAHCTBC)» ABJIAACTCA BBOJAHBIM W 3HAKOMUT
00y4aroIuxcs ¢ coJiep>KaHueM Kypca CTepEOMETPUH, C HEKOTOPHIMU BHIaMU MHOTOTPAaHHUKOB U
UX M300paKeHUsIMU. B 3TOM pazjiene BBOAATCS OCHOBHBIE TIOHATUS U (DOPMYIIUPYIOTCS CBOHCTBA
TPEXMEPHOI0 MPOCTPAaHCTBA (AKCHOMBI), y oOyuaroumxcs (GopMUpYyeTcss HaBBbIK HAaYMHATH
pelIeHNEe CTePEOMETPUYECKHX 3a/1a4, a TAKXKE JJ0Ka3aTeIbCTBO TEOPEM ¢ M300pakeHus Gpuryp, o
KOTOPBIX UJET Peub, COMPOBOXK/IAsl H300paxKeHHe apryMEHTHPOBAHHBIMU O0BSICHEHUSIMU.

Paznen «MHOTOrpaHHHKH, Tella U MOBEPXHOCTh BpAIICHUS» MpPHU3BaH CHOPMHUPOBATH
MOHATUS MHUPAMMBI, MPU3MBI, IApaUIENENUIE]a, KOHYyCa, LWJIMHApPA, I1apa, MNPaBUIBHOIO
MHOI'OrpaHHHKa, 6OKOBOI71 W TIOJTHOMN IMMOBCPXHOCTHU TCJIa U UX DJICMCHTOB; U3YYUTH UX CBOﬁCTBa;
chopMUpOBAaTh YMEHHUS CTPOUTH M300paKEHUS H3yYaeMBIX TEJI U CEUYCHMs, a TaKXKe pellaTh
3a/1a4U C TUMU TEJIAMMU.

Paznen «O0beMbl Ten U IUIOLIAAM MOBEPXHOCTEN» MpHU3BaH CHOPMUPOBATH HMOHSITUS
o0BeMa Tella U IUIOMAAN TIOBEPXHOCTH; HAYYUTh TIOJIb30BaThCs (hopMynamMu 00beMa U TUTOIIA N
MOBEPXHOCTH TEN.

Hemu nzydenus pasnena «KoopauHATEI 1 BEKTOPHI B MPOCTPAHCTBE»: CHOPMUPOBATH Y
00y4JaromuXcsl MOHATUS TPOCTPAHCTBEHHOM J1€KapTOBOM MPSIMOYTOJILHON CHCTEMbI KOOPJIMHAT,
KOOpJMHAT BEKTOpPa M TOYKH; W3YYUTh YPABHEHHUS IUIOCKOCTH, cepsl M TPSMOiA; U3yYUThH
NEHCTBUS ¢ BEKTOpaMu; chOpMHUPOBATH YMEHHS MEPEBOAUTDH YCIOBUE T€OMETPUUECKON 3a1auu
B BCKTOPHYIO TCPMHHOJIOTUIO W CHUMBOJIMKY, 3aTC€M I'PaMOTHO BBIIIOJHATL COOTBCTCTBYIOIIUC
anreOpandeckue orepaluy HajJ BEKTOpaMH U, HAKOHEIl, MOJYYeHHbII B BEKTOpPHOU (opme
pe3ysabTaT TEpPEeBOJUTh HAa TEOMETPUYECKHH S3bIK; CHOPMUPOBATH YMEHHUS C IOMOIIBIO
YpPaBHEHUH MPSAMBIX U IJIOCKOCTEN peliaTh METPUYECKHUE 33]1a4l CTEPEOMETPHUH.

YueOublii mpenmer «Maremaruka» BXOJUT B 00pa3zoBarenbHYIO  00J1acTh
«MaremaTtuka u uHGOpMaTHKa».

1. Peanuzanus yuyeOHOI mporpaMMmbl obOecrieuynBaeTcsi y4eOHBIMM TOCOOMSIMU
Mepznsk A.I., Homuposckuii [I.A., IlomskoB B.M. Maremaruka: anrebpa M Hayana
MaTeMaTUYeCKOT0 aHajau3a, reoMeTpusi. Anredpa u Hayana MaTeMaTUYecKoro ananusa ais 10 ki
YyebHoe mocobue. YriayOneHHbI ypoBeHb. — M.: Benrtana-I'pad, 2019r. Mep3nsk AT,
Homuposckuii J[.A., TTonskoB B.M. Maremaruka: anredpa v Hauajia MaTeMaTHYECKOTO aHAJN3a,
reomerpus. AnreOpa M Hayajla MaTeMaTtudyeckoro axammza Juist 11 k1. YueOHoe mocoOwue.
VYrny6nennsiit ypoBenb. — M.: Benrana-I'pad, 2019r. Aranacsu JI.C. 'eomerpust mist 10-11 ko1

YueOHuK 1 001eo0pa3oBaTeNbHbIX yupexaeHuil. — M.: IIpocsemienune, 2019r., BKIIOUCHHBIMU
B ®enepanbublii IlepeueHs yueOHMKOB, peKOMEHIOBAaHHBIX MHHHMCTEPCTBOM OO0pa3oBaHMs U
Hayku P® x wucnonp30BaHHI0O B 00pa3oBaTeNbHOM IpoIecce B 00IIe00pa3oBaTENbHBIX
YUPEKACHUAX, peaTU3yIoIuX 00pa3oBaTeIbHble IPOrpaMMbl 00IEro 00pa30BaHUs U UMEIOIUX
rOCyIapCTBEHHYIO akkpenuTaiuio, Ha 2019-2020 y4eOHbIif To/1.

OcoObIlf  akLeHT B MporpaMMme CcJellaH Ha HUCMHOJb30BaHUE HH(POPMAIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTUH U TEXHUYECKUX CPEIICTB OOYUYCHHS, UTO SBISIETCS] OUYSBUIHBIM
NPU3HAKOM COOTBETCTBHMS COBPEMEHHBIM TPEOOBAHUSAM K OpraHU3allMM y4yeOHOro Ipolecca.
[IporpamMma mpenycMaTpuBaeT MPOBENEHUE TPAAUIMOHHBIX YPOKOB, YTEHHE YCTaHOBOYHBIX
JIEKIHiA, TPOBEICHUE MPAKTUUYECKUX 3aHATHH, CEMUHAPOB, 0000IAIONINX YPOKOB, KOH(EPEHIIH.

[IpakTiueckoe BBIMOJHEHHE MPOTpaMMbl MPEANOIaraeT BBINOJIHEHHE O0y4YaroUMMUCS
KOHKPETHBIX BUI0B Y /[: KOHTPOJIHBIX pPabOT, MPOBEPOUYHBIX pAabOT, TECTOBBIX 3a/laHU, BHUJIBI
paboT C TEKCTOM, BHICTABKH YUYECHHUECKUX PabOT, HETPAIUIIMOHHbBIE BUAbI JOMALTHUX 331aHUH U
1p. B mporpamMe yuuThIBaeTCs B3aMMOCBSI3b PENPOTYKTUBHOM U MPoOsIeMHON GOpMbI 00yUueHHMs,
KOJUJIEKTUBHOM U CaMOCTOSTENbHOM paboThl. MIcX0s U3 MPUHIIUIIOB COBPEMEHHOT'O 00pa30BaHuUs,
peanu3alys MporpaMMbl OPHEHTHUPOBAaHA Ha HOBbIE MOAXOAbBl K OpraHU3alluM OOLICHMS,
COTpyJHUYECTBa Ha ypoke. Vcmonb3yloTcs akTUBHbIE M WHTEPAKTHBHBbIE (POpPMBI ydeOHOTO
COTPYAHUYECTBA: KYUUTEIb-yUEHHUK», TApHAsl U IPYyIMIOBas paboTa, YTO B CBOIO OYEpe/ib TaK JKe
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Binuser Ha (opmupoBanue YVY/[. B Hauane wm3yueHus mnpeamera oOs3aTEIBHO MPOBOIUTCS
BXOJIHASl JTMATHOCTHYECKAss KOHTPOJIbHAs pabdoTa Ha BBISABICHHWE YPOBHS IMOATOTOBIEHHOCTH
oOyyJaronuxcs.

OneHka 3HaHUH W yMEHUH OOYyYarOUIMXCS MPOBOAMTCS C TIOMOIIBIO MHUCHBMEHHOU
9K3aMEHAIIMOHHOM paboThl, KOTOpas BKJIIOYAET pPAa3HOYPOBHEBBIC 3aJaHHs IO H3yUYEHHOM
qucuuIimHe «Marematuka».

Kypc 3aBepiaeTcst 3xk3aMeHOM B IIEPBOM MOJIYTOAUU TPEThero roja odyuenus. [lpu stom
K 3K3aMeHYy OOydaroluiicsi JOKEeH MPOJIEMOHCTPUPOBATH 3HAHKSI OCHOBHBIX MaTEMaTHYECKHX
MOHATUN U YMEHUS IPUMEHSATh NOJIyYEHHbIE 3HAHUS HA IIPAKTUKE.

1.3. Mecto y4eOHOro mpexMera B CTPYKTYpe OCHOBHOW mpodeccuoHaIbHOI
o0pa3oBare/ibHO mporpammbl: Ilpeamer BXOAWT B 4MCIO OOIIMX Y4YeOHBIX NPEIMETOB,
BKJIIOYEHHBIX B y4EOHBIH TIaH 00pa30BaTeIbHON OpraHn3alui ApXaHrelbCKUN TTeJarorn4ecKui
KOJIJIEJDK U U3y4yaeTcs Ha yIriyOJIeHHOM YpPOBHE.

1.4, llem u 3agauM y4eOHOro mpeaMera — TPeOOBaHHMA K IUIAHMPYEMbIM pe3yJbTaTaM
OCBOEHHS THCIHUILIMHBI

Lenb n3y4yeHust yaeOHOTO MPEAMETa — Pa3BUTHE JIMYHOCTH 00YYAIOIIETOCs CPEACTBAMHU
MaTeMaTHKH, TIOJIrOTOBKA €r0 K MPOJODKEHHIO 00YUYCHHS M K CaMOpealiu3alliil B COBPEMEHHOM
o01IecTBe

IInanupyemble pe3y/ibTaThl OCBOCHHS Y4eOHOI0 NpeaMeTa

TpeGoBanus k pesyabtatam (mo | Iliannpyemble  pe3yiabTaThl

PI'oC CO0) U3yYeHHs y4eOHOro mpeamera
JInyHOCTHBIE 1) poccuiickyro rpaxaaHckyro | 1) c(OpMHUPOBAHHOCTh
pe3yJIbTaThl UJECHTUYHOCTb, NaTPUOTHU3M, | MUPOBO33pEHUS,

YBaXEHHE K CBOEMY HapoAdy, | COOTBETCTBYIOILETO

YyBCTBA OTBETCTBEHHOCTH IIEPE] | COBPEMEHHOMY YPOBHIO

Ponunoii, ropocTy 3a CBOM Kpaii, | pa3BUTHS HayKH "

cBolo  PonmHy, mpouutoe ¥ | OOIIECTBEHHOM IIPAKTHKH,

HACTOAIIEE MHOTOHALMOHAILHOTO | OCHOBAaHHOTO Ha  Juanore

Hapoza Poccun,
rOCYIapCTBEHHBIX
(repO, ¢uar, rumMH);

YBOXEHUE | KYIBTYp, @ TaKkKe pa3IudHbIX
CUMBOJIOB | (hOpM OOIIECTBEHHOTO CO3HAHUS,
OCO3HAaHHE CBOETO0 MecTa B

2) TpaxIaHCKYH TO3UIUI0 Kak
aKTUBHOTO ¥ OTBETCTBEHHOT'O
YlIeHa POCCHIICKOro 00IecTBa,
OCO3HAIOILErO CBOHU
KOHCTUTYIIMOHHBIE  TIpaBa |
00513aHHOCTH, YBaXAIOILEr0 3aKOH
U TIPaBOIOPSATIOK, O0JIaJaroIero

qyBCTBOM COOCTBEHHOTO
JIOCTOMHCTBA, O0CO3HAHHO
NPUHUMAIOIIETO  TPATUIIMOHHBIE
HAaIIMOHAJIbHBIC n
0011IeYeIIOBEUECKHE

FYMaHI/ICTI/IquKHe 158

JACMOKPATUYICCKHUEC LICHHOCTHU,

MOJIUKYJIBTYPHOM MHPE;
2) chOpMUPOBAHHOCTHL OCHOB

CaMOpa3BUTHS u
CaMOBOCTIUTAHHS B
COOTBETCTBUHN C
00111e9eI0BeYeCKUMHU

ICHHOCTsIMU n nacajiamMu
IPaxaaHCKOTO o011ecTBa;

FOTOBHOCTH M CIIOCOOHOCTH K
CaMOCTOATENIbHOM, TBOPUYECKON U
OTBETCTBECHHOH JNEATEILHOCTH;

3) HaBBIKM COTpPYAHUYECTBA CO
CBEpPCTHUKAMH, IeTbMU
MJIQJIIIETO BO3pPACTa, B3POCIBIMU
B 00pa3zoBaTeNbHON,




3) TOTOBHOCTb K  CIIy>KEHHIO
OrteuecTBy, €r0 3alIUTe;

4) c(hOpMHUPOBAHHOCTh
MHUPOBO33PCHUS,
COOTBETCTBYIOIETO
COBPEMEHHOMY YPOBHIO pPa3BUTHS
HAYKH U OOIIECTBEHHOW MPAKTUKH,
OCHOBAHHOTO Ha JHAJIOTe KYJbTYP,
a TaKkkKe pa3IuyHbBIX  (opMm
00IIeCTBEHHOTO CO3HAaHWUH,
OCO3HAaHME CBOET0 MecTa B
MOJIUKYJIBTYPHOM MHUPE;

5) chopMHpPOBAaHHOCTL  OCHOB
CaMOPa3BUTHUSA U CaMOBOCIHTAHUS
B COOTBETCTBUU C
00IIeYETIOBEUECCKUMH TICHHOCTSMU
u ujeanaMu IpakTaHCKOTO
00I11eCTBA; FOTOBHOCTD u
CHOCOOHOCTh K CaMOCTOSITEIILHOM,
TBOPYECKOM M  OTBETCTBEHHOM
NeSITeTIbHOCTH,

6) ToJepaHTHOE CO3HAHUE W
MOBEJICHHE B MOJUKYJIbTYPHOM
MHUpE, TOTOBHOCTb U CIIOCOOHOCTH
BECTH JIUAJIOT C IPYTUMHU JIFOJIbMH,
JOCTUTATh B HEM
B3aWMOIIOHHMAaHWUS, HAXOJIUTh
o01re 1menu U COTpyAHUYATh IS
UX JIOCTUXKEHHUS, CHOCOOHOCTh

IIPOTUBOCTOATH UJICOJIOTHH
JKCTpEMU3Ma, HalMOHAIU3Ma,
KceHo(poOuHu, AUCKPUMUHALUYU IO
COLIMAJIbHBIM, PENUTUO3HBIM,
pPacoBbIM, HallMOHAJIbHBIM

NpPU3HAKAM U JJPYTUM HETaTUBHBIM
COLIMAJIbHBIM SIBJIEHUSIM;

7) HaBBIKM COTPYIHHMYECTBA CO
CBEpPCTHHUKAMHM, JIE€TbMHU MIIAJIIIETO

BO3pacTa, B3pPOCIIBIMU B
00pa3zoBaTenbHON, OOIIECTBEHHO
TIOJIC3HOM, y4eOHO-

HCCIIEIOBATENILCKOM, TPOCKTHOU U
JIPYTHX BUJAX ACSITENbHOCTH;

8) HpaBCTBEHHOE CO3HAHHUE U
MOBE/ICHHE Ha OCHOBE YCBOCHHUS
00IIeYeI0BeYSCKUX IICHHOCTEH;

9) rOTOBHOCTh M CIIOCOOHOCTH K
o0pa3oBaHHI0, B TOM YHCIE
camMo000pazoBaHuIo, Ha
MPOTSHKEHNHT BCeil JKU3HU;
CO3HATENIbHOE  OTHOIIGHHWE K
HENPEPHIBHOMY 00pa30BaHUIO0 KaK

OOIIIECTBEHHO IIOJIC3HOM,
y4eOHO-UCCIIeI0BATEIbCKOM,
NPOCKTHOM H JPYyruX BHUAAX
JIEATEIbHOCTH;

4) TOTOBHOCTb M CIIOCOOHOCTH K
0o0pa3oBaHWIO, B TOM YHCIIEC
caM000pa30BaHUIO, Ha
NPOTSKCHUM ~ BCEH  JKU3HU;
CO3HATEILHOE  OTHOIIEHHE K
HEIPEPHIBHOMY  0Opa30BaHHUIO
KakK YCIOBUIO YCIELIHOU
podhecCHOHATLHOM u
OOIIIECTBEHHOM I€STEILHOCTH,

5) ACTETHMYECKOE OTHOIICHHE K
MUpY, BKIIOYas 3CTETUKY ObITa,
HAyYHOTO W TEXHHUYECKOI'O
TBOPYECTBA, criopTa,
OO0IIECTBEHHEIX OTHOIICHUIA,




YCIOBUIO YCIELIHOU
npo¢eCCHOHATBHON u
OOIECTBCHHOM JEITCILHOCTH;

10) screTnyeckoe OTHOIICHHE K
MUPY, BKJIIOYas ICTETHKY OBITa,
HAY4YHOTO u TEXHUYECKOTO
TBOPYECTBA, cropra,
OOIIECTBEHHBIX OTHOILIEHUIA;

11) npunsiTHE W pealn3aluio
HEHHOCTEe! 3JI0pOBOTO u
O0e3zomacHOro  o0pa3za  KHU3HH,
MOTpeOHOCTH B (PU3HYECKOM
CaMOCOBEPILICHCTBOBAHHH,

3aHATUAX CIIOPTHUBHO-
03/I0POBUTEIIBHOM
JeSITEbHOCTBIO, HENpUusTHE
BpEOHBIX IIPUBBIUEK: KypEHUS,
yHnoTpeOaeHus aJIKOT0JI4,
HapKOTHKOB;

12) OepexxHOE, OTBETCTBEHHOE H
KOMIIETEHTHOE  OTHOILIEHHE K
¢duznueckomy 51
MICUXOJIOTHYECKOMY 37I0POBbBIO, KaK
COOCTBEHHOMY, TaK M JpYyrux
JIOJIeH, yMEHHE OKa3bIBaTh
MEPBYIO TIOMOIITb;

13) oco3HaHHBII BBIOOp OymyImici
npoeccud U BO3MOXKHOCTEH
peanu3anuu COOCTBEHHBIX
YKU3HEHHBIX TUTAHOB; OTHOIICHUE K
npodeCCHOHATBLHON 1EATEIbHOCTH
KaKk BO3MOXXHOCTH YydYacTusi B

peleHnu JMYHBIX,
OOIIECTBCHHEIX,
rOCyJJapCTBEHHBIX,
oO1IeHallMOHATBHBIX POOJIEM;

14) c(OpMHPOBAHHOCTH
HKOJIOTHIECKOTO MBIIUICHYS,

MOHUMAaHUS BIWSHUS COIMAIBHO-
SKOHOMHUYECKUX TPOIECCOB Ha
COCTOSIHHE IIPUPOTHOMN u
COLIMAIBHON Cpelbl;
MPHOOPETEHUE OMBITa HKOJIOTO-
HaIPaBJIEHHOM eI TEIILHOCTH;

15) oTBETCTBEHHOE OTHOIIEHUE K
CO3JJaHUI0O CEMBbH Ha OCHOBE
OCO3HAHHOTO MPUHSATUS IIEHHOCTEH
CEMEHOM KU3HMU.

MeTranpeamerHble

1) YMEHUE CaMOCTOSITEIILHO
OTIPENIETIATh LENU JAEATENHbHOCTH H
COCTAaBJIATH IUIAHBI JIEATEIHLHOCTH;
CaMOCTOSITEJIbBHO  OCYIIECTBIISITH,

1) YMCHUC CaMOCTOATECIBbHO
OonpeaAciIATh HCIIU ACATCIbBHOCTH
u COCTaBJIATH I1IJIaHbI
JCATCIIBHOCTH, CaMOCTOSATCIIbHO




KOHTPOJIUPOBATh 51

KOPPEKTUPOBATh  JACSATEIbHOCTD;
HWCIIONIB30BaTh BCE BO3MOJKHBIC
pecypchl JUTSE JOCTHOKESHUS
OCTaBJIICHHBIX nesuei u
peanuzanuu IUIAaHOB
JIeITEeIILHOCTH, BBIOMPATH
yCIICIIHbIE cTpaTeruu B

Pa3IMYHBIX CUTYAIUSX;
2) yMEHHE MPOAYKTHBHO OOIIATHCS
Y B3aMMOJEHCTBOBATh B IPOLIECCE

COBMECTHOM NEeSITeNIbHOCTH,
VYUTHIBATH ~ TMO3UIUU  JPYTHX
Y4aCTHUKOB NesITeNIbHOCTH,
3P PEeKTHBHO paspemiarb
KOH(JIUKTHI,

3) BJIAJICHUE HaBBIKAMH
MO3HABATEIILHOM, y4eOHO-
HCCIEN0BATENBCKON U MPOECKTHOMN
JIeATeTLHOCTH, HaBBIKAMU
paspenieHus npooiieM;
CIIOCOOHOCTP M TOTOBHOCTH K
CaMOCTOSITEILHOMY MOUCKY

METOJIOB PEHICHUS TPAKTHYECKUX
3aja4, TPUMEHCHUIO Pa3IHYHBIX
METOJIOB TIO3HAHHS,

4) TOTOBHOCTb M CIIOCOOHOCTH K

CaMOCTOSITEIIbHOMN

nH(OPMaLMOHHO-TIO3HABATELHOM
JIeITEeITLHOCTH, BIAJICHUC
HaBBIKAMH MOJTy4YECHUS

HeoOXoauMOW HUHpOpMaUU U3
cioBaped pa3HbIX TUIIOB, YMEHUE
OPUEHTHPOBATHCSI B  Pa3IHMUHBIX
HUCTOYHUKAX uHbopMaIu,
KPUTHYCCKH OIICHUBATH u
HUHTEPIPETHPOBATH HHPOPMAIIHIO,
MOJy4yaeMyl0 M3  Pa3lUYHBIX
HUCTOYHUKOB;

5) yMeHHe HCIOTb30BaTh CPEJICTBA
UH(OPMAITMOHHBIX "
KOMMYHHKAITHOHHBIX TEXHOJIOTHM
(ranee - MHWKT) B pemenun
KOTHUTHBHBIX, KOMMYHHKATHBHBIX
W OpPraHM3aIlMOHHBIX 3aJa4 C
COOII0IEHUEM TpeboBaHUH
HPrOHOMHUKH, TEXHUKHU
0€30ITacHOCTH, TUTHUEHEI,
pecypcocOepekeHus, MPaBOBbIX U
ITHYECKHIX HOPM, HOPM
nH(OPMAIIMOHHON 0€30MaCHOCTH;

OCYILECTBIISATh, KOHTPOJIHUPOBATH
" KOPPEKTUPOBATH
JeSITETTbHOCTD; UCTIOIb30BaTh BCE
BO3MOXXHBIE ~ DPECypchl  uIs
JOCTHOKEHUS MIOCTaBJIEHHBIX
Hene M peanu3anuy IUIaHOB
JIESITEIIbHOCTH; BBIOMpATh
yCIICIIHBIE CTpaTeruu B
Pa3INYHBIX CUTYaIHX;

2) yMEHHE HPOYKTUBHO
00IIaThCS U B3aUMOJICHCTBOBATD
B nporecce COBMECTHOM
NeSITeIbHOCTH, YUYUTBHIBATh
HNO3UIMH JIPYTHX yYacTHHKOB
JIeSITEIIbHOCTH, 3P PeKTHBHO
pa3pemarb KOH()IUKTEI,

3) BIIAJICHUE HaBBIKAMH
MMO3HABATEIIBHOM, y4eOHO-
UCCIIEIOBATEIbCKON u
MPOEKTHOMN JESITETbHOCTH,
HaBBIKAMHU paspenieHus
pooiem; CIIOCOOHOCTH u
TOTOBHOCTh K
CaMOCTOSITEIEHOMY MTOWCKY
METOIOB peLieHus
MPAKTUYCCKUX 3ajad,
PUMEHCHHUIO pa3IMYHbBIX

METOJIOB TIO3HAHHS,
4) TOTOBHOCTb U CIIOCOOHOCTH K
CaMOCTOATEIIbHOMN

UH(POPMAaIMOHHO-

IMO3HABATEILHOM JICSITECIIFHOCTH,
BJIa/ICHUE HaBBIKAMU IOJYYECHUS
HeoOXoauMo MHpOpMaluu U3
CJIOBapeil pa3HbIX TUIIOB, yMEHHE
OpUEHTUPOBATHCS B Pa3TUYHBIX

UCTOYHUKAX uHpopMaLuy,
KPpUTHYECKH  OLEHUBaThb WU
MHTEPIPETHPOBATH

MH(pOpPMALIKIO, TOJIYyYaeMyl0 U3
Pa3IMYHBIX UCTOYHHUKOB;

5) BJIAJICHUE SI3BIKOBBIMU
CpeAcTBaMU - YMEHHE SCHO,
JIOTUYHO ¥ TOYHO M3JIaraTh CBOIO
TOYKY 3pEHHUs, HCIOIb30BAThH
aJICKBAaTHBIE S3BIKOBBIC CPEJICTBA,
6) BIIQICHUC HaBBIKAMH
MO3HABATENbHON pedIeKcuu Kak
OCO3HaHMS COBEPILIAEMBIX
IOEUCTBUH UM  MBICIUTEIbHEIX
MPOLIECCOB, UX pE3yJbTaTOB U
OCHOBAaHMM, TpaHUI]  CBOErO
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6) yMeHUE OIpeAeIsITh Ha3HAUECHHE
u byHKIUN Pa3IUYHbIX
COIIMATILHBIX MHCTUTYTOB;

7)  yMeHHE  CaMOCTOSITEIBHO
OIICHUBATH U MPUHUMATH PEIICHUS,
OTpeeNsore CTpaTETuIo
MOBEJICHUS, C Y4EeTOM
IPaXJaHCKUX M HPaBCTBEHHBIX
IICHHOCTEIA;

8) BJIa/ICHUE SI3BIKOBBIMU
CpeICTBAMHU - YMEHHUE SICHO,
JIOTUYHO U TOYHO M3JIaraTh CBOIO
TOYKY  3pEHHUS, HCIOIb30BaTh
aJIeKBaTHBIE SI3bIKOBBIE CPE/ICTBA;

9) BIIAJICHUE HaBBIKAMH
MO3HABATEILHOW pedieKcHuu Kak
OCO3HAHMS COBEpIIIAEMBIX

JNeUCTBUI u MBICIIUTEIbHBIX
MPOIECCOB, HX PE3YJbTaTOB U
OCHOBAHMH, TPAHUI] CBOETO 3HAHUS
n HE3HAHU, HOBBIX
MO3HABATEJIbHBIX 33/1a4 U CPEICTB
HUX JOCTHKECHUS.

3HaHUA W HC3HAHUI,

IIO3HAaBaTCIBbHBIX 3aJga4d n
CpCACTB UX NOCTHUIKCHUS.

HOBBIX

Ipeamernbie (Y)

1) c(hOopMUPOBAHHOCTH
MPEACTABICHUI O HEOOXOAMMOCTH
JI0Ka3aTebCTB MPU OOOCHOBAHUU
MaTeMaTHYECKUX YTBEPKICHHH W
pOJIM aKCMOMAaTUKU B MPOBEACHUU
JIeyKTHBHBIX PACCyKICHUH;

2) c(OpMHPOBAHHOCTH
MOHATHUIHOTO arnmapara 100}
OCHOBHBIM  pa3zjienaMm  Kypca
MaTeMaTHKH; 3HAHUA OCHOBHBIX
TeopeM, (OpMyIT U YMEHHMS HX
OPUMEHATh, YMEHHUS [O0Ka3bIBaTh
TEOPEMBI " HaXOJIUTh
HECTaHAAPTHBIE CIIOCOOBI peIIeHUs
3ajad;

3) cpopMHPOBAHHOCTh YMEHHIl

MOACIINPOBATH PCaIbHBIC
CUTyaluu, HCCICI0BATh
MMOCTPOCHHBIC MOICIIH,

MHTEPIPETHPOBATh  MOJyYEHHBIN
pe3yJbTar;

4) c(OpMHPOBAHHOCTD
MPEACTABICHH 00  OCHOBHBIX
MOHSITHSIX MaTEMaTH4ECKOIr 0
aHaJIM3a U UX CBOICTBAX, BIIaJICHHE
YMEHUEM XapaKTepu30BaTh
MIOBEJICHUE byHKIMi,
HCII0JIb30BaHUE MOJTyUYEHHBIX

BBINYyCKHUK 10/15KeH 3HATH:
- 3HaYeHHEe MaTeMaTHYECKOH
HayKd JUIs peEILIeHHs 3ajad,

BO3HUKAIOIIUX B T€
NPaKTUKE; MIUPOTY U

BpeMs OTPaHUYEHHOCTh
IIPUMEHEHUs ~ MaTEeMaTUYECKUX

METOJ0B K aHal

UCCIIC/IOBAaHUIO  TIPOLIECCOB U
SBJIGHUHN B IPUPOJIE U OOIECTBE;
- 3HaueHWEe TPaAKTUKU U
BONPOCOB,  BO3HMKAIOIIUX B

camoi MaTeMaTHKe JUTS
dbopMHpOBaHHUS U Pa3BUTHS
MaTeMaTU4eCKOn HayKHU;
UCTOPUIO  pPa3BUTUSA  IOHATUSA
4yucIa, CO3/IaHUs
MaTeMaTU4ECKOro aHanusa,
BO3HUKHOBEHHSI W  pa3BUTHUA
rE€OMETPUH;

- YHHBEpPCAIBHBIA  XapakTep
3aKOHOB JIOTUKHU

MaTE€MaTUYECKNX PacCyKICHUN,
UX IPUMEHHMOCTH BO BCEX

obmacTsx YeJI0BEYEeCKOM
JIESATENBHOCTH;

- BEpPOSATHOCTHBIM  XapakTep
pa3IMYHBIX IIPOLIECCOB

OKPYKAOIIEro MHPA.

OpUH H
B TO Xe€

nu3y "
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3HAaHUU JUIsl ONMCAHUS W aHalIMu3a
peabHbIX 3aBUCUMOCTEH;

5) BJIa/ICHUE YMEHUSIMU
COCTaBJICHUS BEPOSITHOCTHBIX
MOJIENIEH M0 YCJIOBUIO 3aJa4d M
BBIYMCIICHUS BEPOSITHOCTH
HACTYIUICHUSI COOBITHH, B TOM
qucie ¢ NpUMEHEeHueM (opmy
KOMOMHATOPUKM U OCHOBHBIX
TEOPEM TEOPUH BEPOSTHOCTEM;
UCCIIEIOBAHUA CIIy4alHBbIX
BEJIMYMH 110 UX PACIPEIACICHUIO.

BhInyCKHUK 10/I2KEH YMeETh:
aareodpa

- BBINOJHATH apu(pMETHYECKHE
NEHCTBUS HAJl YUCIAMH, COUYETas
YCTHBIC U TUCbMCHHBIC IIPUCMBI;

HAXOJ/IUTh npUOJIMKEHHBIC
3HAYCHUS BEJINYHH u
MOTPEIIHOCTH BBIYMCIICHHM
(abconroTHAsE ¥ OTHOCUTENIbHAS);
CpaBHUBATb YHCIIOBBIC
BBIPKCHUS;

- HaxOJWTh 3HAYCHHS KOPHSI,
CTETICHH, norapudma,
TPUTOHOMETPHUYECKUX
BBIpOKCHU I Ha OCHOBE

OTIpE/ICIICHUSI, HCIONB3Ysl TIPH
HE0OXOAUMOCTHA

WHCTPYMEHTAIBHBIC  CPEJICTBA;
MOJIb30BAThCA  IPHUOIMIKEHHOM
OLICHKOM TpU  MPAKTHYCCKUX

pacuerax;
- BBIIOJHATH INPEoOpazOBaHUs
BBIPAKECHU, NIPUMEHSA
bopMybI, CBSI3aHHBIE co
CBOMCTBaMH CTEIIeHEH,
J0rapupmMoB,

TPUTOHOMETPUUECKUX (DYHKIIMH;
- MCII0JIb30BaTh MPUOOpPETEHHbIE
3HAHUS u YMEHUS B
IIPAKTUYECKON JEATEIBHOCTH H
MOBCEIHEBHOM  JKM3HM:  JUId
IIPAKTUYECKUX  PacueToB IO
dopMynaMm, BKitouas (GpoOpMyJibl,
coJep Kalue CTEIICHH,
paguKasl, aorapudmbl u
TPUTOHOMETPHUUECKUE (DYHKIIMH,
UCIOJIb3YSl MIPU HEOOXOJIMMOCTH
CIPAaBOYHBIE  MaTepuanbl H
MPOCTEHIINE BBIYUCIUTENbHBIE
YCTPOMCTBA.

¢pyHxuum u rpaguku

- BBIYMCIIATH 3HaUeHUE (PyHKIMH
o 3aJJaHHOMY 3HAYECHUIO
apryMeHTa IpH  pa3iIM4HbIX
croco0ax 3afaHus QyHKINH;

- ONpENECIIAT OCHOBHBIE
CBOWMCTBA YHCIOBBIX (YHKIHUH,
WLTIOCTPUPOBATh 170:¢ Ha
rpadukax;

- CTpOUTH TpaQUKH H3yUYEHHBIX
GyHKIUH, WITIOCTPUPOBATH T10
rpapuxy CBOICTBa
AJIEMEHTApHbBIX (PYHKINH;
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- UCIIOJIb30BaTh MIOHATHE
GyHKIMH A7 ONUCAaHUS W
aHaJIr3a 3aBUCUMOCTEH BEIIMYHH;
- MCII0JIb30BaTh MPUOOPETEHHBIE
3HaHUA 51 YMEHUS B
IIPAKTUYECKON JEATEIBHOCTH H
HOBCEIHEBHON  JKU3HU: s
OMUCAHMS C MOMOLIBIO (PYHKLUI
pa3IUYHBIX 3aBUCUMOCTEN,
IPEJCTaBICHNUs UX IpapHUuecK,
MHTEpIpEeTauy TpapuKoB.
HayYaja MaTeMaTH4eCKOIo
aHaJIM3a

- HaxOJUTh IIPOU3BOHBIC
3JIEMEHTAPHbIX (QYHKIHIH;

- MCIOJI30BaTh IIPOU3BOAHYIO
JUTS U3Y4YEeHUsI CBOMCTB (yHKIUI
U TIOCTPOEHUS Tpa(UKOB;

- NPUMEHSTH IPOU3BOJHYIO JUIS
IIPOBECHUS PUOIIMKEHHBIX
BBIYMCIICHUM, pelIaTh 3aJa4u
IIPUKJIAHOTO  Xapakrepa Ha
HaXOXXJEHHe HaumOOIbLIero M|
HaVMEHBILIETO 3HAYCHUS;

- BBIYHUCIATHL B IPOCTEHIINX
cilydasix IUIOIAAU U OOBEMBI C
HCIIOJIb30BaHUEM
OIPEEIIEHHOr0 UHTErpaa;

- UCNOJIb30BaTh NPUOOPETECHHBIE
3HaHUA " YMEHHUS B
IIPAaKTHUYECKOW JIEATEIIBHOCTH U
[IOBCEJHEBHOM  KU3HM  JUIA:
pelleHusl NMPUKIAIHBIX 331a4, B
TOM YUCIIE COLIMAJIBHO-
HSKOHOMUYECKUX U (PU3NYECKUX,
Ha HauOOoJbIINEe U HaUMEHbILINE
3HAQYEHMs,, Ha  HaxOXKICHUE
CKOPOCTH U YCKOPEHUS.
YPABHEHUS M HEPABEHCTBA

- pemarb paloOHAIbHBIE,
[IOKa3aTeNbHBIE,
Jorapudmuueckue,
TPUTOHOMETPUYECKHUE
ypaBHEHUs,  CBOJALIMECT K
JUHEWHBIM M KBaJpaTHbIM, a
TaKKe AQHAJIOTUYHBIC
HEPaBEHCTBA U CHCTEMBI;

- HCIIOJIb30BaTh TpaduuecKuii
METOJl pELICHUs ypaBHEHUU U
HEPaBEHCTB;

- U300pakaTh HAa KOOPJIUHATHOM
IIJIOCKOCTH PEIECHUs] YPaBHEHUH,
HEPAaBEHCTB M CHCTEM C JABYMs
HEU3BECTHBIMU;
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- COCTaBNATh M  peuarb
YpaBHEHUSI W  HEPaBEHCTBA,
CBSI3bIBAIOIINE HEU3BECTHHIC
BEJINYMHBI B TEKCTOBBIX (B TOM
YHCIIe IPUKIIAIHBIX) 33/1a9aX;

- MCIIOJIb30BaTh MPUOOPETCHHBIE
3HAHUS u YMEHHS B
NPAaKTUYECKON MAEATENbHOCTH U
NOBCETHEBHOM  JKU3HM:  JUIs
MOCTPOCHHUSI W HCCIICZOBAHUS
OPOCTEHIINX ~ MaTeMaTH4eCKUX
MOJIETIEH.

reomMeTpust

- pacmo3HaBaTh Ha 4YepTekax U
MOJIETISIX MIPOCTPAaHCTBEHHbIE
bopmsr; COOTHOCHUTD
TpeXMepHbIE OOBEKTH C WX
OIMCAHUSIMH, H300paKECHUSIMH;

- OIIHCBIBATH B3aMMHOE
pacnojioXeHHe  MPSMBIX U
IUIOCKOCTEHl B MPOCTPAHCTBE,

apryMeHTHpPOBATh CBOU
CY)KIEHUS 00 3TOM
PacCIOI0XKEHUH;

- QHAJIM3UPOBATh B IIPOCTEUILNX
cIIyqasx B3aMMHOE

pacnoyiokeHue  OOBEKTOB B
IIPOCTPAHCTBE;

- n300pakaTh OCHOBHBIE
MHOTOTPaHHUKH U KPYTJIbIE TEJa;
BBITOJIHATh YEPTEKHU 1o
YCIIOBUSIM 3aJ1ay;

- CTPOUTH MPOCTEUIINE CEYEHUS
Ky0a, MpU3Mbl, MTUPAMU/IbI;

- pewmaTh MJIaHUMETPUYECKHE U
MIPOCTEUILINE
CTEPEOMETPUYECKUE 3alayd Ha
HaXO0XJIE€HWE TE€OMETPUUYECKUX
BEJIMYNH (unH, YTJIOB,
riomajaei, o0LeMoB);

- UCHOJB30BaTh IpPU pEIICHUU
CTEPEOMETPUYECKUX 3a1a4y
IUTAHUMETPUYECKHEe (aKThl H
METO/IBI;

- IpPOBOJUTH JI0KA3aTeJbHBIE
paccy X /IeHUs B XOJie pelIeHUs
3ajad4;

- UCMOJb30BaTh MPUOOpPETECHHbBIE
3HAHHUSA u YMEHHUS B
MPAKTUYECKON JESATENIbHOCTH H
MIOBCEIHEBHOM  JKM3HM:  JUId
uccienoBaHus (MOJAEIUPOBAHMS)
HECJIOKHBIX MIPAKTHYECKHUX
CUTyallMil Ha OCHOBE M3YYEHHBIX
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dopmyn U cBoiicTB  uryp;
BBIUUCIICHUSI 00bEMOB u
IJI0IAAe N IIOBEPXHOCTEN
IPOCTPAHCTBEHHBIX TeJl  INpHU
pElIEHNN NPAaKTUYECKUX 3azad,
UCHOJb3Yys IIPU HEOOXOIUMOCTH
CIIPAaBOYHUKU u
BBIUUCIIUTENbHBIE YCTPOMUCTBA.
KOMOMHATOPHMKA, CTATHCTHKA
U TeopHsi BEPOSITHOCTEMH

- pelathb IIPOCTEUILINE
KOMOHHATOPHBIE 3aJa4u
METOOM Iiepebopa, a TakkKe C
HCIIOJIb30BAaHUEM U3BECTHBIX
(opmyu;

- BBIYHCIIATH B HpOCTGfIIHHX
CIlydasix BEpPOSITHOCTU COOBITHI
Ha OCHOBE IIOJCYETa 4HCIA
HCXO/JIOB;

- UCIOJIb30BaTh MPUOOPETCHHBIC
3HaHUA n YMCHUA B
NPAaKTHYECKON JIESTEIBHOCTH MU
HOBCGI[HCBHOfI KHU3HU: JJIsL
aHalIM3a pEaIbHBIX YHCIOBBIX
JaHHBIX, MMpEaACTaBICHHBIX B
BUJIC€ JAuarpamM, TIpadHKOB;
aHay3a uHpOpMauU
CTaTHUCTUYECKOTO XapaKTepa.
OO0yuaromuiics MOJIYYUT
BO3MOKHOCTh HAYYUThCSI

o pewmats anreOpanyeckue
3a7a4n

o pemaThb 3a7a4un
MaTeMaTHYECKOro aHalln3a

o pewmatb U JIOKa3bIBaTh
reoMeTpHUECKHUE 3a]1aun

o pemiatb KOMOMHATOPHO-
BCPOATHOCTHBLIC u
CTaTUCTHUYECKHE 3a]1auu

1.5. PexomeHayeMoe KOJIMY€ECTBO YaCOB HA OCBOEHHE MPOrPaMMbl Y4eOHOI0 NpeiMeTa:
MaKCUMaJIbHON yueOHOW Harpy3ku oOyuatomierocs 427 4acoB, B TOM YHCIIE:
00s13aTeNTLHON ayIUTOPHOM y4eOHOM Harpy3ku oOydJaromierocs 285 4acos;

caMoCTOsITeNIbHON paboThl oOyuatorerocs 142 yvaca.
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2. CTPYKTYPA U COAEP)KAHUE YYEBHOI'O ITIPEIMETA

2.1. O6beM yueGHOro npeaMeTa M BHAbI Y4eOHOI padoThl

Bupa yueOHoii padoThI Oovem
uacoe
Oo6s13aTesIbHAsI ayIUTOPHAsI ydeOHAasi HATPY3Ka (Bcero) 216
B TOM YHUCJIC:
JIEKIIUU 66
JabopaTopHbBIE PaOOTHI
NPAaKTUYECKHUE 3aHATHS 150

HroroBas arrectauus B popme 3K3aMeHa
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2.2. TemaTn4eckuii IJIAaH U cofiep:kaHue y4eOHOro npeamMera «MaremaTnka»

H Jiorapugmsl

€CTECTBEHHOHAYYHBIX JTUCLUUILIMH U AUCIMIUINH MPO(ECCHOHAIBHOTO UK,
JUISL TIOSTydeHust 00pa3oBaHust B 00JacTsIX, HE TPEOYIOMNX YIriTyOJIeHHON
MaTeMaTHYeCKOH MOJTrOTOBKH.

IMo3naBareabubie YY/I: Be100p Hanbomnee 3hPeKTUBHBIX CTIOCOO0B
npeoOpa3oBaHus TOXKICCTB

PeryastuBnasbie YY/I: cocraBneHue miana npeoOpa3oBaHus TOXKICCTB

U WUTIOCTPUPOBATh IIPUMEpPaMU CBOWCTBA
KOpHS N-OM CTENEHU
Brmonssats
HppaLMOHAJIBHBIX

npeoOpa3oBaHus
BbIpakeHUH.  PemaTs

HanmeHoBaHnue Coaep:xanue yueOHOI0 MaTepHaJia, JIaG0opaTOpHbIe H MPAKTHYECKUe Koumu Ilnanupyemble BUAbI 1eSIT€IbHOCTH DJIEKTPOHHBIE U
pa3iesoB U TeM padoThl, caMoCTOsITe/IbHASL paboTa 00y4aromuxcst eCTBO | 00YyYaloIMXCS MCXOJs U3 NPeAMETHbIX U nM(ppoBbIe pecypcbl
4acoB MeTanpeAMeTHBIX pe3yJIbTATOB
1 2 3
Beenenue. Maremartnka B HayKe, TEXHHKE, SKOHOMUKE, NHPOPMAIMOHHBIX TEXHOJIOTHAX 1
M TIPaKTHYECKOH nesiTenpHOCTH. llenn u 3amadm M3ydeHUs MaTeMaTUKH B
YUPEKICHUSIX HAYATBHOTO M CPEAHETO NPO(EeCCHOHAIFHOTO 00pa3oBaHusL.
Paszgen 1. 75
Aareopa
Tema 1.1. JInYHOCTHBIE Pe3yIbTATHI: CHOPMHUPOBAHHOCTD NIPEACTABIECHUH O Hcnons30BaTh TEOPETHKO-MHOKeCTBeHHBIN | https://resh.edu.ru/subject/le
PasBurue MaTeMaTHKE KaK yHUBEPCAIbHOM A3bIKE — HayKHU, CPCICTBE MOACIUPOBAHUA ammapar JUIs ONMCaHMs Xojaa pemnenus | sson/4730/start/
MOHATHSA 0 ABJICHUH 1 IIDOLCCCOB, NICAX M METONAX MATCMATHKIL. . MaTeMaTHYeCKHX 3a/1ad, a TAaKXKe peabHBIX
Io3naBarensusie Y'Y /: monck u BeIACICHAE HEOOX0MUMOH HHDOpMAITHH N . .
qucie PeryasTusubie VY JI: Tie/enofarasme Kak MoCTAHOBKA YUeOHBIX 1 HPOIIECCOB U SBJICHHUI, TIpH pemennn 3aaaq | https://resh.edu.ru/subject/le
T103HABATEIBHBIX 3a7a4 U3  JIpyrux  y4eOHBIX  mpeaMeroB. | sson/5255/start/
KommyHukaTuBHble YY/I: yMeHUE ¢ 10CTATOYHOH MOTHOTOH M TOYHOCTBIO OrnepupoBaTh MOHATHAMH: PaLHOHATBHOE
BbIP@KaTh CBOH MBICIH B COOTBETCTBUH C 3aj@4aMH M yCIOBHAMH YHCII0, NeHCTBUTENILHOE YHCII0, OOBIKHOBeH- | https://resh.edu.ru/subject/le
KOMMYHHKaIUH Has JpoOb, JecATHYHAas ApoOb, MPOIEHTHL | SSON/4727/start/158514/
Cojeprkanue y1eGHOT0 MaTepHaia 3 BemonuaTe apmbMeTymecEme oTepaIu
1. | lenble u paunoHaNbHble Yucia. JleHCTBUTENbHBIC YUCIIA. 2 C pallMOHAIBHRIME 1 ACHCTBUTCIILHBIMH
2. | Tpubmmkennbie Borncenms. YHUCIaMM; IPUOMIDKEHHBIC — BBIYMCIICHHS,
TIpaKTHuecKHe 3aHsITHS 6 UCTIONB3Ysl IIpaBWiia OKpyrieHus. Jlenatsb
I1p.3.1 BemosnHenne apudMeTHUECKUX ASHCTBUM Ha/l YHCIaMH. 2 TPHKHIAKY 1 OUCHKY P e3yJH>TaTa.1
I1p.3.2 HaxoxxaeHne npuoOImKeHHBIX 3HAYeHU I BETTHMYHH. 2 BLIYHCICHHH. ~OTCPHPOBATL,  MOHATHAMM:
[1p.3.3 CpaBHEHUE YNCITOBBIX BHIPAKEHUH. 2 TOAUCCTBO, YPABHCHHC, HEPABCHCTBO, HE0C
p p p U pallMOHalIbHOE ypaBHEHHE, HEPaBEHCTBO.
Beinonusate npeoOpa3oBaHus LEJIbIX
U pallMOHAIBHBIX ~ BBIpaXeHWH.  Pemars
OCHOBHBIE THITBl LEJIBIX HPPAHOHAIBHBIX
YpaBHEHMH ¥ HepaBeHCTB.  [IpuMeHATH
pannoHallbHbIE YpaBHEHMS | HEPaBEHCTBA
JUIL  pelleHus MaTeMaTHYecKHX  3ajad
M 3aJad M3 pasliMuHbIX o0JacTedl Hayku
U peajbHOM JKU3HU
Tema 1.2. JIMYHOCTHBIE Pe3yIbTAThI: OBJAICHIE MATEMATHICCKUMY 3HAHUSAMU U DopMyITUPOBATH, sanmceiBath | https://resh.edu.ru/subject/le
Kopnu, crenenn | YMCHUAMH, HEOOXOAMMBIMH B TIOBCEJTHEBHOM JKU3HH, JUI1 OCBOCHHS CMEXHBIX B CHMBOIIMIECKO dopme | sson/5498/start/

https://resh.edu.ru/subject/le
sson/4729/start/
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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/
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/

KommynukatuBuble YY/I: IUlaHHpOBaHWE Y4E€OHOTO COTPYAHHYECTBA C OCHOBHBIE THIIBI uppanroHaiabHeIx | https://resh.edu.ru/subject/le
NpenoiaBaTelIeM U OAHOTPYIITHUKaMHU ypaBHeHUI U HepaBeHCTB. [IpuMenste mis | sson/5753/start/
Copep:xanue y4eOHOr0 MaTepHaJia 17 peuieHus Pa3IMYHBIX 3ama4y
1. | Kopuu u crenenu. KopHu HaTypaiibHOM CTEIICHHU U3 YKCIIA M UX CBOHCTBA. 5 UppalOHaJIbHbIE ypaBHeHus | https://resh.edu.ru/subject/le
CreneHM ¢ palMOHANBHBIMU IOKa3aTelsIMH, MX cBolcTBa.CTeNneHH C u HepaBeHcTBa. Crpouth, umurtaTh Tpaduk | sson/3823/start/
JICUCTBUTEIIbHBIMH TTOKA3aTEeJISIMH. KOpHS n-oii  cremeHu. [cnome3oBath
2. | Jlorapudwm. Jlorapugpm uncna. JleciTuuHble U HATYpalbHbIE JIOTapHU(MBI. uudpoBble  pecypebl s [OCTPOCHHUS
HpaBI/ma ﬂeﬁCTBHﬁ c J'IOFapI/I(l)MaMI/I. I‘pa(i)I/IKOB (byHKHI/Iﬁ Y U3YUYCHHUA UX CBOMCTB
3. | IlpeoOpazoBanue anreOpamueckux BbelpaxkeHuil. IIpeoOpasoBanue
palMOHANIBHEIX, HPPAIMOHANBHBIX CTEIEHHBIX, II0Ka3aTelbHBIX H
JIorapru(MIIECKUX BBIPAKEHIH.
IpakTHyecKkne 3aHATHS 12
[Ip.3.4 HaxoxneHne 3HaYeHUI KOPHS, CTEIICHH, JIorapr(Ma Ha OCHOBE 2
OTIpeICIICHUS.
[Ip.3.5 HaxoxneHne 3Ha4eHUI KOPHS, CTENICHH, JIorapudma ¢ 1
HCIIOJIE30BaHIEM HHCTPYMEHTAIBHBIX CPE/ICTB.
[Ip.3.6 Vcnonp3oBanne MpUOIKCHHOHN OIICHKH MPU MPAKTHIECKUX PacdyeTax. 1
[1p.3.7 [IpeoOpa3oBaHue BEIPAKCHHUM, CONCPIKANTUX KOPHH. 2
[1p.3.8 [IpeoOpa3oBaHKe CTCTICHHBIX BRIPAKESHUH. 2
I1p.3.9 IIpeobpa3oBanue JorapuGMHIECKUX BRIPAKCHUH. 3
I1p.3.10 KonTpospHas padoTa mo teme 1.2. 1
Tema 1.3 JInynocTHBIE Pe3yJbTaThl: OBIaJCHAE MATEMAaTUYECKUMHU 3HAHUAMU U Pemenne MPaKTHIECKUX 3a71a4 o | https://resh.edu.ru/subject/le
OCHOBBI YMEHHSMH, HEOOXOAUMBIMH B IIOBCEAHEBHOI H3HH, 1JIs1 OCBOCHHUS CMEKHBIX u3yHuaeMoii TeMe. Hcnons3zosanue | sson/4733/start/
Tpuronoverpuy | CCTECTBEHHOHAYUHBIX JNCIMTUIMH M JMCIMILTHH po¢eCCHOHATHHOTO IHKJIA, TPAHCIIOPTHPA MPH PEIICHHH TPAKTHIECKIX
JUISl TIOJTy4eHUs 00pa30BaHKs B 00JIacTsIX. . ) .
THo3nasatenbubie YYJI: yMeHHs CTPYKTYPHPOBATS 3HAHHS 110 H3ydaeMoii 3aja4. BeinmonHenue 3a1anuii Ha nocrpoenue | https://resh.edu.ru/subject/le
TeMe YTIIOB. VYcraHoBka UCTHHHOCTH | $s0n/6019/start/
PeryasituBublie Y'Y /I: onleHka— BbI€JIEHHE U OCO3HAHHUE YYalIUMCs TOTO, YTBEPIKICHH. JlokaszarenscTBo
YTO YK€ YCBOCHO U UTO eIle MOIeKUT YCBOCHHIO, OCO3HAHNE KAauecTBa U ucnons3yempix  popmyn.  Ompenenenne | https://resh.edu.ru/subject/le
YPOBHS YCBOCHHUS, 3HAKOB TPUTOHOMETPHYECKHUX  (yHKIMM. | $S0n/3863/start/
KommyHnuxkatunble YYI:yMeHue ¢ JOCTaTOUYHOM MOJTHOTONW U TOYHOCTBIO OnpejiesieHne 3HAYCHHH yIIOB CHHYyCA,
BBIPXaTh CBOU MBICIIH B COOTBETCTBUU C 3a1a4aM1 H YCJIOBUAMH KOCHHYCa, TAaHT€HCa U KoTaHreHca. Perenne | https://resh.edu.ru/subject/le
KOMMYHHKalluH1 NPaKTHYECKUX 3a/1ad C MOPCKUAM KommacoM. | sson/3876/start/
Copaepxanue y1e0HOro MaTepuasa 19 KoHTpons ¥ oOLEHKAa CBOEH pabOTEHL
1. | Paguannas Mepa yrna. Bpamatensnoe apuxeHue. CuHYC, KOCHHYC, 5 IMocranoBka meneit Ha crnepyrommii stan | https://resh.edu.ru/subject/le

TaHI'CHC U KOTAHI'CHC YHCJia.

2. | OCHOBHBIC TPUTOHOMETPHUYECKUE TOKACCTBA, (POPMYIIBI IPUBEACHUS.
CuHyC, KOCUHYC U TAHT'€HC CYMMBbI M Pa3HOCTH JBYX yrioB. CHHYyC U
KOCHHYC JBOMHOTO yria. [IpeoGpa3oBanus mpocTeHmmx
TPUTOHOMETPHUYECKHX BHIPAKESHHIM.

3. | IIpocrteiiue TpuroHoMeTpryYecKkre ypaBHeHus. Pemenue
TPUTOHOMETPUUECKHUX YPAaBHEHUI.

o0yJeHHS.

sson/4735/start/

https://resh.edu.ru/subject/le
sson/4734/start/

https://resh.edu.ru/subject/le
sson/3489/start/
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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/
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/

HpaKTl/l‘leCKl/le S3AHATHUSA

IIp.3.11 Pagunannas mMepa yria.

I1p.3.12 CuHyC, KOCHHYC, TAHTEHC M KOTAHTCHC YUCIIA.

IIp.3.13 Hcnonb3oBanme NpuOIMKEHHON OIEHKH MTPH MPAaKTHIECKUX
pacyerax.

(N

[Ip.3.14 [IpeoOpa3oBaHue TPUTOHOMETPUUECKUX TOXKJIECTB.

w

5.
IIp.3.15 HaxoxneHue 3HaUCHUN TPUTOHOMETPUUECKUX BBIPAXKEHUI HAa OCHOBE
OIIpECTICHUS.

N

IIp.3.16 HaxoxxneHue 3Ha4YeHUN TPUTOHOMETPUUECKUX BBIPAYKEHHUN C
UCIIOJI30BaHHEM UHCTPYMEHTAJIBHBIX CPE/ICTB.

[Ip.3.17 Penienne TpUroHOMETPUYECKUX YPAaBHEHUH.

I1p.3.18 KourposbHas padota mo teme 1.3

https://resh.edu.ru/subject/le
sson/3887/start/

https://resh.edu.ru/subject/le
sson/3490/start/

https://resh.edu.ru/subject/le
sson/4238/start/

https://resh.edu.ru/subject/le
sson/3898/start/

Tema 1.4
DyHKUMH, UX
CBOMCTBA B
rpauku

JIM4YHOCTHBIE Pe3yIbTaThl: TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHMUIO, B
TOM YHCJIe caMO0OPa30BaHHIO Ha MPOTSKEHUH BCEH )KU3HU; CO3HATEIBFHOE
OTHOIIICHHE K HETIPEPBIBHOMY 00pa30BaHUIO KaK YCIOBUIO YCHEITHON
npodeccroHaNbHOM 1 0OLIECTBEHHOH JIESITEIFHOCTH.

Ilo3naBatenbuble YY/I: aHanu3 0OBbEKTOB C IENbIO BBIIEICHUS TPU3HAKOB,
CUHTE3 KaK COCTABJICHUE LIEJIOT0 U3 YacTel, B TOM YHCIIE C CAMOCTOSATEIIBHBIM
JOCTpavBaHHUEM, BOCIIOIIHCHHEM HEIOCTAIOIINX KOMIIOHCHTOB; BEIOOD
OCHOBAaHUU U KPUTEPUEB ISl CPABHEHUS

PeryasatuBHbie YY/I: olleHKa— BBIJECIICHUE U OCO3HAHUE YYaLUMCS TOrO,
YTO YK€ YCBOEHO U 4TO €Ile OJIEKUT YCBOEHUIO, OCO3HAHUE Ka4eCTBA U
YPOBHSYCBOCHUS,

KommyHnukaTtusnble YY I maHupoBaHre yueOHOTO COTPYTHUYECTBA C
YUMTEIEM U CBEPCTHUKAMU; IIOCTAHOBKA BOIIPOCOB.

Coaep:xkanue yueOHOro MaTepuaja

17

1. | Oynkmmn.O61acTh ONpeNeNeHNus] W MHOXECTBO 3HAYCHHH; Tpadux
¢byHkimK, nocrpoenue rpadukoB (GyHKUWH, 3aJaHHBIX pa3IUYHBIMH
crocobamu.

2. CsoiicTBa (l)yHKLII/II/IZ MOHOTOHHOCTB, YETHOCTh, HCYCTHOCTD,
OTPaHUYCHHOCTDL, ICPUOANIHOCTD. HpOMe)KyTKI/I BO3pacTaHus U
y6BIBaHI/I$[, HauOOoJIbIIee U HAUMEHBIIICE 3HAa4YCHUS, TOUKH SKCTPEMYyMa.

3. | I'padmueckas MHTEPIIPeTaIHsL. [Mpumepst (hyHKIMOHAIIBHBIX
3aBUCHMOCTEN B peabHBIX MPOLIECCaX U SABICHUSIX.

4. | O6parsbie pyHkimu. ['paduk oOparHol PyHKIMH.

5. | Apudmernueckue onepanmu Hax GyHKIUAMHU. CioxHas QYHKIHS
(KoMIO3UIHs).

IIpakTHyeckue 3aHATHSA

13

Ip.3.19 Haxoxaenue obmacTu onpeaesieHuss 1 MHOYKECTBA 3HAYCHUIN
dyHKIINN.

OnepupoBath  NOHATUSAMHU: GbyHKIu,
crocoObl  3amaHusi (QYHKIHUH, B3aUMHO
oOpartHble (YHKIHH, 00JIACTh OIMPEICIICHIS
1 MHOXECTBO 3Ha4YeHHH (pyHKIuH, rpadux
GbyHKIHT; 4ETHOCTh W HEYETHOCTH
GyHKOMM, HyTH QYHKIHH, TPOMEXYTKH
3HAKOIIOCTOSTHCTBA. BemonuaTs
IpeoOpa3oBaHuA CTETIeHEeH C IIETBIM
nokasaTteneM. lIcnonb30BaTh CTaHAAPTHYIO
¢dbopMy 3amMcu JEHCTBUTENBHOIO YHCIA.
dopmysupoBarth 1 WJUTIOCTPUPOBAThH
rpadu4ecKy CBOMCTBA CTENIEHHOW (YHKIIHH.
Belpakate  opMynamMu  3aBHCUMOCTH
MEXKITY BEJIMYMHAMHU. Hcnonb3oBaTh
mudpoBele  pecypchl  AnS  IIOCTPOCHUS
rpaguKoB QyHKIUHM U U3yYEHHS UX CBOWCTB

https://resh.edu.ru/subject/le
sson/5175/start/326685/
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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/

I1p.3.20 Beruncnenne 3HaueHU# QyHKIMH 10 33JaHHOMY 3HAYEHUIO
apryMeHTa.

[Ip.3.21 OnpeneneHre OCHOBHBIX CBOMCTB YHCIIOBBIX (DYHKIIHH. 3
[Ip.3.22 [ocTpoenue rpadpukoB GyHKIMH, 33JaHHBIX Pa3TUIHBIMH 3
CIIoco0aMH.
I1p.3.23 Onucanue 1 aHAJIM3 3aBUCUMOCTH BEJIUYHUH. 2
[Ip.3.24 UnTtepnperanus GpyHKINOHATBHBIX 3aBUCHMOCTEH B pealbHbIX
npoueccax ¥ sSBICHHSX.
[Ip.3.25 Uzyuyenue oOpaTHBIX QyHKLMIA. 2
[Ip.3.26 BeinosHenune apugMeTHIECKUX ollepanii Hajl GYHKIHIMU. 1
[1p.3.27 KonrposapHas padota mo teme 1.4 1
Tema 1.5 JINYHOCTHBIE Pe3yJIbTAThI: TOTOBHOCTb M CIIOCOOHOCTH K CAMOCTOSTENBHON dopMyTHpOBKa OMpeAeNeHus] crenenHoit | https://resh.edu.ru/subject/le
Crenennbie, TBOPYECKOM ¥ OTBETCTBCHHOM JICATCIIbHOCTH. ¢byukiun.  DopmyaMpoBKa ompeaeneHus | sson/5540/start/
NoKa3aTebHbIE, [Ho3naBatenbubie YY/: ananus 06’beKT(iB C LIEJIBIO BBIJIEJICHUS [IPU3HAKOB, MoKa3aTepHON  (yHKIMH. DOPMYIHPOBKA
CHHTE3 KaK COCTaBIJICHHE 1IEJIOTO U3 YaCTeH, B TOM YHCIIE C CAMOCTOSATEIEHBIM . i .
JorapupMuueck JOCTPAHBAHHEM, BOCTIONHEHHEM HEJIOCTAIONIMX KOMIIOHCHTOB, BBIGOD ornpezeseHus norapupmuueckon Gpynkuuu. | https://resh.edu.ru/subject/le
ue u OCHOBaHH M KPUTEPHUEB ISl CPAaBHEHHUS @®opmynpoBKa omnpeneneHus | sson/3841/start/
TPUI'OHOMETPHY | PerynssTuBHBIe Y'Y /I OlleHKa— BBIJENCHUE M OCO3HAHHE yYaIlUMCS TOTO, TPUTOHOMETPHIECKOM yHKIHM.
ecKHe PYHKIMH | 410 yike yCBOGHO H UTO €L MOUIEKUT YCBOCHUIO, OCO3HAHUE KAUecTBa 1 Ompenenenne CBOHCTB creneHHOH, | https://resh.edu.ru/subject/le
YPOBHSYCBOCHHUS, NOKa3aTeNnbHOW,  Jorapudmudeckod U | sson/3834/start/
KommynukaTuBHsble Y'Y I:mmanupoBanue yaeOHOTO COTPYTHIHYECTBA C TPUTOHOMETPUICCKHUX yHKIHiL.
YUHTENEM H CBEDCTHHKAMH; [IOCTAHOBKA BOIIPOCOB. IMoctpoenue rpadukoB GyHkuuu B TeTpamu | https://resh.edu.ru/subject/le
Cojteprkanue y4eGHOro MaTepHaia 4 U C TIOMOINBI0 KOMITBIOTEPHBIX Tporpamm. | sson/4920/start/
1. | Onpenenenus GyHKIMIA, UX CBOHCTBA M rpadHK. 3 Toctpoenne rpaq)m(av Jior ap“‘bMquCIfOﬁ _
2. | TIpeoGpasosarms rpadukos. [laparie bHbIi MepEHOC, CHMMETpHS GbyHkuum, kak 00paTHO# K moKas3aTespHO, B | https://resh.edu.ru/subject/le
OTHOCHTEIJIFHO OCeil KOOPAUHAT U CHMMETPHS OTHOCUTEIILHO Havana TeTpamn 1 ¢ MPUMCHCHUCM KOMIIBIOTCPHBIX sson/5570/start/
KOOPAWHAT, CHMMETPHUS OTHOCHTEJIEHO MPSAMOii Y= X, pacTshkeHUE U nporpamM.  KoHTpoms M OLCHKA CBOCH .
CKATHE BJIOMb OCEi KOOPJIHHAT. pabortsl. [TocTaHoBKa 1eneii Ha creayronuid | https://resh.edu.ru/subject/le
IIpakTHYecKHe 3aHATHSA 11 3Tal 0by4eHus sson/3943/start/
[Ip.3.28 UzyueHne CBOWCTB U MOCTPOCHHE TPaQHUKOB CTEIICHHBIX, 3
NOKa3aTeJbHBIX H JIOTAPUPMUICCKUX (YHKLIHH.
[1p.3.29 UzyueHne CBOWCTB U MOCTPOCHHE TPAPHUKOB TPUTOHOMETPHUIECKUX 4
(QyHKIMH.
[1p.3.30 IlpeobpazoBanue rpaduKoB. 2
I1p.3.31 KontposbHas padora mo teme 1.5. 1
I1p.3.32 3auet mo Temam Paznena 1. 1
Paznen 2.
Hauana 57
MaTeMaTH4eCcKO
ro aHaJIn3a

JIMYHOCTHDBIE pe3yabTaThI: OBJIAJCHUC MAaTEMATUYCCKUMU 3HAHUAMHA U
YMCHUAMMU, HGO6XO}II/IMBIMI/I B ITOBCETHEBHOM JKHU3HU, TJI1 OCBOCHHUA CMCIKHBIX
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Tema 2.1 €CTECTBEHHOHAYYHBIX AMCLUILIMH U JUCUHUIUIMH IIPO(ECCHOHANBHOTO IUKIIA, dopmynupoBKa  ompeaeieHus umcioBoii | https://resh.edu.ru/subject/le
HocaenoBarensp | A11 NOJIYICHUA o0pasoBaHus B 001aCTAX. . [10CJIEIOBATENBLHOCTH. Omnpenenenune | sson/4921/start/
HOCTH IMo3naBareasnbie YY/I: NOUCK U BbIIEICHHE HEOOX0 MO HH(OpManny; CBOJCTE HUHCIOBEIX IOC/IEIO0BATEILHOCTEI.
NPUMEHEHHE METO/I0B MH(POPMALMOHHOTO MTOUCKA; 3HAKOBO-CUMBOJIMUECKHE DopmympoBKa onpeencrus | https://resh.edu.ru/subject/le
JIEHCTBUS; YMEHUE CTPYKTYpHUPOBATh 3HAHUS; YMEHUE OCO3HAHHO U
MPOU3BOJILHO CTPOUTH PEYEBOE BHICKA3BIBAHKE B YCTHOM U MUCHMEHHOM HENPEpHIBHOCTH  QYHKUMM B TOYke W Ha | $S0n/3932/start/327093/
dopme. MIPOMEXKYTKE. ITocTpoenne  rpaduxoB
PeryasituBubie Y'Y /I: onpeneneHre nocie10BaTeIbHOCTU IPOMEKYTOUHBIX (GyHKIMM ¢ IpUMEHEHHEM KOMIIbIOTEpHBIX | https://resh.edu.ru/subject/le
1eseli ¢ y4eToM KOHEUHOTO pe3ybTaTa nporpamm. Cxematndeckoe u3oOpaxkenue | sson/6112/start/
Kommynukatusuble Y'Y Jl:uiaHupoBaHue yueOHOTO COTPYAHHMYECTBA C rpaduKa, WMEIOMIET0 NaHHBIH Tpenen B
YYMUTEIEM U CBEPCTHUKAMH; ITOCTAHOBKA BOMIPOCOB; YIIPABJICHUE MOBEICHUEM novke. PacriosHaBaHWe HENpPEPHIBHBIX U
MapTHEpa; YMEHHUE C TOCTATOUYHOM MOTHOTOW U TOYHOCTBIO BBIPAKATh CBOU paspeIBHEIX (QyHKIMH. Pemenue HepaBeHCTB
MBICJIM B COOTBETCTBHH C 33Jja4aMM U YCIOBUSIMU KOMMYHHKAIIUH, BJIaJCHHC METOAOM HHTEPBAJIOB.
MOHOJIOTHYECKOH M THAIOTHIECKOH (opMamu peun
Copepxkanne yueOHOro MaTepuajia 4
1. | MocnenoBatensHOCTH. CIIOCOOBI 3aJTaHAS U CBOHCTBA YHCIOBBIX
[IOCJIEIOBATEIBHOCTEH. 2
2. | CymmupoBaHue mmocienoBareiabHOCTeH. beckoHeuHOo yObIBaromas
TEOMETPHUUECKasl IPOrPECCUsi U ee cyMma.
IIpakTHYyecKue 3aHATUS 2
I1p.3.33 M3yuenne cnoco00B 3aaHus YUCIOBBIX MTOCIICI0BATEIBHOCTEH. 1
[1p.3.34 BeinonHeHne CyMMHPOBAHMSI TOCJIEIOBATEILHOCTEH.
I1p.3.35 HaxoxaeHue CyMMbI OECKOHEUHO yOBIBAOIICH F€OMETPHUCCKOM 1
IPOrPECCUM.
Tema 2.2. JIM9HOCTHBIE Pe3yabTATBI: TOTOBHOCTE K KOJUIEKTUBHON paboTe, OmnepupoBaTh MNOHATHUAMM: HemnpepsiBHast | https://resh.edu.ru/subject/le
IIpoussoanasn COTPYIHHUIECTBY CO CBCPCTHUKAMH B Ov6pa3OBaTeﬂEH0ﬁ’ 00IEeCTBEeHHO- GbyHKIUS; MIPOU3BOIHAS ¢byukmun. | sson/4923/start/200980/
MOJIE3HOH, Y4eOHO-UCCIIeJOBATENIECKOM, IPOSKTHOM 1 APYTHX BHIAX MCIONB30BaTH reOMeTpHIECKHt
JIeSITENIbHOCTH. . . . .
Tosnasatebubie VVI: MOHCK i BHLICTCHHE HEOGXOTHMOi HHDOPMAIHT, U QU3NYECKHI CMBICT TPOW3BOAHOM i | https://resh.edu.ru/subject/le
NIPMMEHEHHE METOI0B MHPOPMAIIMOHHOTO MOUCKA; 3HAKOBO-CHMBOJIMYECKHE pewenns 3axaq. Haxomuts mnpomssonmbie | sson/6114/start/
JIEHCTBUS; YMEHUE CTPYKTYpHUPOBATh 3HAHUS; YMEHUE OCO3HAHHO U SJICMCHTAPHBIX (QyHKImi, BBIIUCJIATH
MPOU3BOJILHO CTPOUTH PEYEBOE BHICKA3bIBAHHE B YCTHOM U MHCHbMEHHOM MpOM3BOJIHbIE ~ CyMMBbI,  mpousBenenus, | https://resh.edu.ru/subject/le
dopme. YaCTHOTO GbyHKIMH. HUcnonw3oBats | $50n/3976/start/
PeryasituBnbie Y'Y /I: onpeseneHue nocien0BaTeIbHOCTH MTPOMEXYTOUHBIX IPOM3BOHYIO JUISl MCCIIEI0BAHUS (DYHKIIHH
Lienieii ¢ y4eToM KOHEYHOIo pesyJibrara Ha MOHOTOHHOCTh u 3KkcTpeMyMbl, | https://resh.edu.ru/subject/le
Kommynukatusubie VY /I:miaHHpOBaHKE y4eOHOIO COTPYAHUYECTBA C OPUMEHATh ~ Pe3yNbTaThl  MccienoBaHus | SSon/3966/start/
YUHTENeM U CBEPCTHUKAMH; TIOCTAHOBKA BOIIPOCOB; YIIPABICHUE ITOBEICHUEM K IIOCTPOGHHMIO IPahuKOB.
mapTHEpa, YMCHHUE C OCTAaTOYHOM HOJHOTON U TOYHOCTBIO BBIpAXXaTb CBOU https://resh_edu_ru/subiectﬂe
MBICJIH B COOTBETCTBHH C 3a/la4aMU U YCIOBUSMU KOMMYHHKALIUY; BIIaJCHUE sson/3987/start/
MOHOJIOTHYECKOH 1 TNaJIOTMYecKOr (popMaMu pedn
Coaep:xanue yueOHOro MaTepuaja 13
1. | IlpomsBognas. IloHsATHE O IPOM3BOIHON (PYHKINH, €€ TCOMETPUIESCKUIN 5

¢u3ngecknii cMbICI. YpaBHEHHE KacaTeIbHON K rpaduKy QyHKITHH.
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2. | IlpousBojHbIE  CYMMBI,  pPa3HOCTH,  IPOU3BEICHUS,
[Ipou3BoIHBIC OCHOBHBIX 3JICMEHTAPHBIX (DYHKITHIA.

YaCTHOTO.

3. | IlpuMeHeHne NPOM3BOJHOM K HCCiIeAOBaHUIO (yHKUMI U IOCTPOCHUIO
rpaguKoB.

HpaKanecmle 3AHATHA

[Ip.3.36 CocraBiieHne ypaBHEHUsI KacaTeJbHOU K rpauKy QyHKIUH.

[Ip.3.37 HaxoxieHne Npou3BOAHBIX AIEMEHTAPHBIX (YHKIMIL.

[1p.3.38 M3yueHne CBOWCTB QYHKIIUH C UCIIOJIL30BAHUEM IIPOM3BOIHOM.

I1p.3.39 Ioctpoenue rpadukoB GYHKIHUI ¢ UCTIOIHE30BAHUEM IPOU3BOTHOI.

I1p.3.40 KonrpospHas padota mo Teme 2.2

Rl NININ (O

Tema 2.3
IIpumenenue
MPOU3BOAHOM
NPHU pelIeHuH
NPUKJIAAHBIX

3a7a4

JIM4HOCTHBIE pe3yIbTaThl: TOTOBHOCTH K KOJUICKTHBHOHN padore,
COTPYIHHYECTBY CO CBEPCTHHKAMHU B 00pa30BaTEILHOM, OOIECTBEHHO-
MOJIE3HOH, y4eOHO-UCCIIeJ0BATENIECKOM, IPOEKTHOM U APYTUX BUIAX
JESTEIBHOCTH.

Io3naBatensHsbie Y'Y /: monck u BeIACICHAE HEOOX0INMOH HH)OPMAIIHH;
NPUMEHEHNE METOI0B HH(OPMAIIMOHHOTO [TOUCKA; 3HAKOBO-CUMBOJIMUECKHE
JICHCTBUS; yMEHHE CTPYKTYPHPOBATh 3HAHUS; YMEHHE OCO3HAHHO U
MPOU3BOJIBHO CTPOUTH PEUEBOE BBICKA3bIBAHKE B YCTHOM M MUCBMEHHOU
tdhopme.

PerynsatuBubie YY /I: onpenencHue Nocie10BaTeIbHOCTH IPOMEKYTOUHBIX
Iesiel ¢ yueToM KOHEYHOTro pe3yibTaTa

KommyHukaTuBHble Y'Y :BlnageHne MOHOJIOTHYECKON U AUATOrMYECKOM
(hopmamu pedH, MOCTaHOBKABOIIPOCOB — WHHUIUATUBHOE COTPYTHUYECTBO B
MTOVCKE M cOope MHPOpMAITUH

Coaep:xkanue yueOHOro MaTepuasa

1. | IIpumeps! HCHONB30BaHUS ITPOM3BOAHON JUT HAXO0XKICHUS HAMITYYIIIETO
peleHus B IPUKJIAAHBIX 331a4ax. Bropas npousBoaHas, ee
TeOMETPUUECKHN B (HU3HUECKHI CMBICIL.

2. | IlpuMeHeHHe NPOU3BOAHOM K UCCIIEIOBAHUIO QYHKIUI U OCTPOCHHIO
rpadukoB. HaxoxxneHue CKOpoCTH IS mpoLecca, 3aJaHHOro popMyIIoi
1 rpaduKoM.

IIpakTHYecKkue 3aHATUS

IIp.3.41 [IpumeHeHue NPOU3BOAHOM JIJIs1 HAXOXKJECHUS] HAMITYULIEro peLIeHus B
TPUKJIQIHBIX 337a9aX.

[1p.3.42 [IpumMeHeHne TPOM3BOAHON K MCCIIEIOBAHUIO (DYHKIUH U
MMOCTPOCHHUIO IPaHKOB.

IIp.3.43 KonrponpHas padoTa mo teme 2.3.

IIpumeHATh IPOU3BOAHYIO IS HAXOXKACHHUS
HaWIy4llero peuleHus B IPUKIAIHbIX, B TOM
YHCJIE COLMAIbHO-OKOHOMUYECKHX, 3aJjadax.
3HAKOMUTHCS C UCTOpHEH pa3BuTHA
MaTeMaTHYECKOIo aHaJIu3a

https://resh.edu.ru/subject/le
sson/6195/start/

https://resh.edu.ru/subject/le
sson/4016/start/

Tema 2.4
IlepBooOpa3nas.
HNnTerpan

JInyHOCTHBIE pe3yabTaThl: OTHOIICHHUE K MIPO(GECCHOHATIBHOMN e TETbHOCTH
KaK BOBMOYKHOCTH y4acTHUs B PELIEHHH JINYHBIX, OOIIECTBEHHBIX,
TOCyIapCTBEHHBIX, O0IEHAINOHAIBHBIX TPOOIEM.

IMo3naBatenbHsble Y'Y /: mouck u BeIZETICHHE HEOOX0IUMOH HHOPMAIIH;
NPUMEHEHHE METOI0B HH(POPMAMOHHOTO MTONCKA; 3HAKOBO-CUMBOJIMUECKHE
JICHCTBUS; YMEHHE CTPYKTYPHPOBATh 3HAHUS; YMEHHE OCO3HAHHO U

DopMyIMpOBKa OITpEIIETICHUS
KpUBOJIMHEHHOM  Tpaneuuu, HHTerpana.
N3obpaxkenue Qurypsl, mwiomans KOTOPOH
3amMcaHa ¢ TIOMOIIBIO HMHTETpaja. 3ammuch
o0beMa Tema ¢ TOMOIIBI0 HHTETpaia.

https://resh.edu.ru/subject/le
sson/4924/start/

https://resh.edu.ru/subject/le
sson/3993/start/
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MPOU3BOJIBHO CTPOUTH PEUEBOE BBICKA3bIBAHKE B YCTHOM M MUCHMEHHOU
thopme.

PeryasTuBHsblie Y'Y /: Koppekiis— BHECEHHE HEOOXOINMBIX JOMOTHEHUH 1
KOPPEKTHB B IUIaH M CIIOCO0O AECHCTBUS B ClIydae PacXOXACHHS 3TaJIOHa,
pEanbHOTO ICHCTBHS U €r0 MPOAYKTa,;

KommyHukaTuBHsble Y'Y [I:1manupoBanue yaeOHOTO COTPYIHHYECTBA C
YUHUTENEM 1 CBEPCTHUKAMHU; TOCTAHOBKA BOIIPOCOB; YNIPABICHUE MOBEACHUEM
napTHepa; yMEHHE C JOCTaTOYHOM MOJTHOTON ¥ TOYHOCTBIO BBIPaXaTh CBOU
MBICJIM B COOTBETCTBHH C 3a/la4aMU U YCIOBUAMHU KOMMYHUKAIUH; BIaleHHE
MOHOJIOTHYECKOH U TMaJIOTHYEeCKOH (popMaMu pedn

DopmyITUpOBKa
nepBooOpaznoii  ¢ynkiuu. Ilocrpoenne
¢ynkuuu 1o rpaduky nHepBOOOpa3HOM.
[Ipumenenne wHTETpana Ui HaXOXKICHUS
IUIoane KPUBOJMHEHHBIX Tpaneuud u
00beMOB Tesl BpauieHus. lcrnonszoBanue
TaONUIBI nepBOOOpPa3HBIX OCHOBHBIX
¢yskunit pu pemennn 3anad. KoHTpois u
oreHka cBoelt paboTsl. IlocTaHoBka meneit
Ha CJIEAYIOIINH 3Tal 00yIeHUS

oTIpeIeIICHUS

https://resh.edu.ru/subject/le
sson/6117/start/

https://resh.edu.ru/subject/le
sson/4037/start/

Coaep:xkanue yueOHOro MaTepuaja 11
1. | INepBooOpasHas u uHTErpait. [IpuMeHEeHUE OTPEICICHHOTO HHTErpaia 4
JUISL HAXOXKIEHUS TJI01a A KpUBOJIMHENHOH Tpaneuun. ®opmyna
Herorona—JleitOnuna.
2. | Ilpumenenue uHTerpaia B puU3MKe U reOMETPHH.
IpakTHyecKue 3aHATHS 7
I1p.3.44 llpumeHeHue OMPEACICHHOTO HHTETPaa I HAXOXICHHS IIOIIA K 2
KPHUBOJIMHEWHOW TpamneIuu.
I1p.3.45 Brruncienue miomaan KpUBOJIMHENHON Tpaleuuy ¢ UCIOIb30BaHUEM 2
dhopmyna HeroToHa-JIelOHMIA.
I1p.3.46 BerunciaeHne mionaan 1 00beMa ¢ UCIIOJIb30BaHUEM MHTErpaja. 1
[1p.3.47 [IpuMeHeHNe MHTErpaia B PU3UKE U TEOMETPHH. 1
I1p.3.48 KonTpospHas pabota mo teme 2.4 1
Tema 2.5 JIuHOCTHBIE Pe3yJILTAThI: TOTOBHOCTb 1 CIOCOBHOCTE K CaMOCTOATENBHOH Pemenne cucrem HepaBeHCTB rpaduueckum | https://resh.edu.ru/subject/le
YpaBuenus u TBOPYECKOH 1 OTBETCTBEHHOI IEATEILHOCTH; FOTOBHOCTE K KOIUICKTHBHOI MetofoM.  Pelmenne  MppanMOHaNbHBIX | SSON/3778/start/
HepaBencTBa pabore, COTPYJHHYECTBY CO CBEPCTHHKAMHU B 06pa3013aTeJILH0H, 5 ypABHGHMI,  HEPABEHCTB W  CHCTEM
0O0IIIECTBEHHO-TIOJIC3HOM, YIeOHO-HUCCIIeI0BATEIBCKOM, MPOSKTHON U APYTUX . ) .
BUJAX JeSTEbHOCTI. ypaBHeHuii. Pemienue moka3zarenbHbix U | https://resh.edu.ru/subject/le
IMo3naBarenbubie YY I aHanus 00bEKTOB C LEJbIO BIIEIEHHs IPH3HAKOB, norapupMUIECKUX ypaBHEHUH v | sson/3785/start/326779/
CHHTE3 KaK COCTaBJICHHE 1IEJIOTO M3 YaCTEH, B TOM YHCJIE C CAMOCTOSTEIIbHBIM HEPaBCHCTB C HCU3BCCTHBIMM KaK B
JIOCTPavBaHUEM, BOCIIOJIHEHUEM HEIOCTAIONIMX KOMIIOHEHTOB; BHIOOD OCHOBAHMH, TakK W MoJ 3HaKoM Jyorapudma. | https://resh.edu.ru/subject/le
OCHOBAHHI M KPUTEPUEB [JIS CPABHEHHUSI Peienne npocreimmx | sson/3798/start/
PerynsatuBubie Y'Y /I: olleHka— BBIJEJIEHUE U OCO3HAHHUE YUaLlUMCS TOTO, TPHTOHOMETPHUECKHIX ypaBHEHHIA.
HTO YXKE yCBOCHO M YTO CLUIC MOAJICKHUT yCBOCHHUIO, OCO3HAHUE Ka1eCTBa U [Mpumenenue TpuronoMeTpuueckux Gpopmya | https://resh.edu.ru/subject/le
YPOBHSYCBOCHHUS; U TOXAECTB TPH pEIIeHHH ypaBHEeHW# u | $s0n/5569/start/
KommynukaTtuBHsble Y'Y I :1manupoBanue yaeOHOTO COTPYTHHYCCTBA C HepaBeHCTB. KOHTpPoi» M oOIEHKa CBoeit
YIUTCIIEM U CBEPCTHUKAMHM; IIOCTAHOBKA BOIIPOCOB. pabortsl. [TocraHoBKa 1eneii Ha cneayronuid | https://resh.edu.ru/subject/le
Conep:xanue y4e6HOro MaTepuasia 23 >Tan 06yueHus sson/5627/start/
1. | PaBHOCWILHOCTB YPaBHEHU, HEPABCHCTB, CHCTEM. 3

2. | PammonansHbIe, HppaIOHATBHBIC, TIOKA3aTeIbHEIC U
TPUTOHOMETPUYECKHE YPaBHEHUS U ccTeMbl. OCHOBHBIE TPHUEMBI UX
petenus (pas3iokeHne Ha MHOXKUATEIIH, BBEJICHHE HOBBIX HEM3BECTHBIX,
T10JICTAHOBKA, TPaQUIECKUI METO).

https://resh.edu.ru/subject/le
sson/4731/start/
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3. | PaunonansHele, HppalMOHaIbHBIC, TIOKAa3aTEIbHbIC U
TPUTOHOMETpHUYeckHe HepaBeHCTBAa. OCHOBHBIE IPUEMBI UX PEILICHHUS.
Hcnonp3oBaHue cBOiCTB U TpaduKoB (DYHKIMN NPH PELICHUN
ypaBHEHHH 1 HepaBeHCTB. MeTox nHTepBaioB. M300paxeHne Ha
KOOPAMHATHOM MIOCKOCTU MHOXKECTBA PELLICHUN YpaBHEHUN U
HEPaBEHCTB C IByMsI IEPEMEHHBIMU U UX CHCTEM.

4. | TlpuMeHeHHe MAaTEMaTHUECKUX METOOB JIJIsl PEIICHHS COJICPKATEITBHBIX
3a7a4 U3 pa3IMyHbIX 001acTeil HAyKu U MpakTHKK. MHTepnpeTaus
pe3ybTaTa, yueT peajbHBIX OrpaHIMdCHIH.

IlpakTHyecKue 3aHATHUS

17

[1p.3.49 Pemenne pannoHa bHBIX, TOKA3aTSIBHBIX U JIOTApU(PMIIECKUX
YpaBHEHHH, CBOJSINNXCS K TMHEHHBIM M KBaIPATHBIM.

I1p.3.50 Pemenne TpUroHOMETPUYECKUX YPABHEHUH, CBOISLINXCS K
JMHCHHBIM M KBaIPATHBIM.

[Ip.3.51 Pemenne pannoHa bHBIX, TOKA3aTSIBHBIX, JIOTAPUYMAICCKAX U
TPUTOHOMETPUYECKUX HEPABEHCTB U CUCTEM YPAaBHEHHUM, CBOISAIINXCS K
JMHCHHBIM M KBaIPATHBIM.

IIp.3.52 [IpumeHeHne rpadUIecKOro METoIa MPH PEIICHUN YPaBHEHUH H
HEPAaBEHCTB.

[1p.3.53 Penienne ypaBHEeHUI, HEPABEHCTB U CUCTEM C JIByMsI HEM3BECTHBIMU
1 n300pakeHre peleHusl Ha KOOPAMHATHON TJIOCKOCTH.

[1p.3.54 CocraBneHue u peleHnue ypaBHEHU 1 HEPABEHCTB, NP PEIICHUN
TEKCTOBBIX 3a/1a4.

[1p.3.55 IlocTpoeHue npocTrediux MaTeMaTHYECKUX MOJICTICH.

[1p.3.56 TlpuMeHeHNe MaTeMaTHIECKUX METOJIOB JIJISl PELICHUS
coJiep)KaTeIbHbBIX 33/1a4 M3 PAa3IMYHBIX 00JIACTEH HAYKU U PAKTHKH.

[1p.3.57 KonrpospHas pabota mo teme 2.5

[1p.3.58 3avet mo remam Paznena 2

https://resh.edu.ru/subject/le
sson/4732/start/

https://resh.edu.ru/subject/le
sson/6123/start/

Pazgen 3.
I'eomerpust

62

Tema 3.1
psimble u
MJIOCKOCTH B
NMPOCTPAHCTBE

JIM4HOCTHBIE Pe3yabTaThI: Pa3BUTHE JOTUIECKOTO MBIIICHNUS,
MIPOCTPAHCTBEHHOT'O BOOOPaKEHUS, AITOPUTMHUECKON KyJIBTYPHI,
KPUTHUYHOCTHU MBILIUICHNS] HA YPOBHE, HEOOXOJUMOM JIJIs Oy ayiei
npodeccroHaNBbHOM NeATeNbHOCTH, IS TPOIOIDKEHHS 00pa30BaHus U
camM000pa30BaHIsT; OBIAJCHNE MATEMATHIECKUMH 3HAHUAMHU M YMEHUSAMH IS
OCBOCHHS CMEXHBIX €CTECTBEHHOHAYYHBIX AUCIHUIUINH U AUCITUTUTHH
npodeccHoHAIBHOTO LIUKIIA, JUIS TTOJy4YeHHst 00pa30BaHus B 00J1acTsIX, HE
TpeOyIONINX yriyOJIeHHON MaTeMaTHIECKOM MOATOTOBKH.
Ilo3naBaTtenbHble YY/I: TOUCK U BRIEIEHIE HEOOX0ANMON HHPOPMAITIH;
NpUMEHEHHE METOI0B HH(POPMAMOHHOTO MTONCKA; 3HAKOBO-CUMBOJIMUECKHE
JIEHCTBUS; YMEHHE CTPYKTYPHUPOBATh 3HAHUS; YMEHHE OCO3HAHHO U
MIPOM3BOJIFHO CTPOUTH PEUEBOE BHICKA3bIBAaHHE B YCTHOH M MUCHBMEHHON

hopme.

@opMyJIMpOBKAa CBOMCTB  IPOCTPAHCTBA
(akcmomsl).  Ilepeuncnenme  crmocoOoB
3aMaHusg  IUIOCKOCTH B NPOCTPAHCTBE.
[epeuncnenne criocoO0B 3aJaHus MPSIMOH B
mnpocTpaHcTBe.  lMcnonb3oBaHue — A3bIKa
CTEPEOMETPUM ISl ONHUCAHUsI OOBEKTOB
OKpy»Karomero Mupa. Pacno3HaBaHue Ha
yepTeXkax W MOJENAX  IUIOCKUX U
MpocTpaHCTBEeHHBIX  ¢uryp. Iloctpoenue
CEYCHUH INPOCTEMIIMX MHOTOI'PAaHHUKOB
MeTof oM cienoB. IlpuMeHeHHWe CBOWMCTB

https://resh.edu.ru/subject/le
sson/6133/start/

https://resh.edu.ru/subject/le
sson/4724/start/

https://resh.edu.ru/subject/le
sson/6063/start/
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PeryasituBnblie YV /I: onpeneneHue nociea0BaTeIbHOCTH MTPOMEXYTOUHBIX
Lesel ¢ yueToM KOHEYHOTO pe3yJibTaTa

KommynukatuBubsle YY/I: BiageHue MOHOJIOTHUYECKOM M TUATOTMYECKOM
(dhopMamu peuu, MOCTAHOBKA BOIPOCOB — WHHUIMATHBHOEC COTPYIHHUYCCTBO B
MOUCKE M cOope nHpOopMaIUU

Coaep:xkanue yueOHOro MaTepuaja 13

1. | BsaumHOoe  pacmojio)XeHHEe  JIByX  TNpSMBIX B IIPOCTPAHCTBE. 4
[MapannensHOCT MpssMOW M TWIOCKOCTH. IlapaymiensHOCTh IIOCKOCTEH.
[epnenaukynsipHOCTE TpsAMOMl W  1wiockocTH. IlepneHaukynsip u
HAKJIOHHAs. YTOJI MEXIy NPSIMOM U IIOCKOCTBIO. J[BYIpaHHBIM yroil.
Yron Mexay miiockocTsaMu. [lepneHIuKyISpHOCTh ABYX IJIOCKOCTEH.

2. | T'eomerprnueckne TpeoOpa3oBaHMS  IPOCTPAHCTBA:  MapaUICIbHBIN
TIEPEHOC, CHMMETPHSI OTHOCHTENBHO TNIOCKOCTH.

3. | IMapannensHOE mpOEKTHpOBaHWE. [300paKeHHE MPOCTPAHCTBEHHBIX
uryp.

IIpakTHyecKne 3aHATHS 9

I1p.3.59 OmnpeneneHue B3aMMHOIO pAcHOJOKEHUS JIBYX IHpsSIMBIX B 1

HPOCTPAHCTBE.

IIp.3.60 OmpeneneHuve B3aMHOTO PACIOJNOXEHHUS NPSIMOH U IUIOCKOCTH B 1

MIPOCTPAaHCTRBE.

[Ip.3.61 OmpeneneHne B3aMMHOTO PACIOJIOKEHUS JABYX IUIOCKOCTEH B 1

MIPOCTPAHCTBE.

I1p.3.62 Pacno3nanue npocTpaHCTBEHHBIX (opM. COOTHECEHUE TPEXMEPHBIX 1

00BEKTOB C UX ONHCAHHEM.

[1p.3.63 AHanu3 B3aMMHOIO paciosioKeHHs 00bEKTOB B IPOCTPAHCTBE. 1

[1p.3.64 BeinosHeHHe reoOMeTPUYECKUX IPe0Opa3oBaHuil MPOCTPAHCTBA. 1

I1p.3.65 M300paxeHne NpoCTPaHCTBEHHBIX (Uryp. 1

I1p.3.66 Pemenne 3amau nmo teme «IIpsMble U MIOCKOCTH B IPOCTPAHCTBE» HA 1

JIOKA3aTeNbCTBO.

[1p.3.67 KontpoapHas pabota mo teme 3.1 1

TPOCTPAHCTBA. DopmyIUpoBKa
MapaJUIEIEHOCTH TIPSIMBIX, MapajIeIbHOCTH
NpSMOH ¥ IJIOCKOCTH, MapajyieIbHOCTH
miockocteil. DopMynupoBKa CBONCTB U
MIPU3HAKOB MapauienbHocTH. Haxoxnenne
yIiia MEXIy CKPELIMBAIOIIUMUCS NPSIMBIMU
Ha MOJENSIX MHOTOTPAaHHUKOB W HX
M300paKeHIX. ®DopmynHpoBKa
OTIPEAEIICHNS NEPICHANKYISIPHOCTH

MEXIy HPSAMBIMH B IIPOCTPAHCTBE, MEXKAY

TIpAMON u IUIOCKOCTBIO, MEXKITY
IOCKOCTAMU.  DOpMYJIMPOBKA  CBOWCTB
HapaJuleIbHOrO u OpPTOTOHAIBHOTO

npoekTupoBanus. GopMyIMpOBKa CBOMCTBA
HAKJIOHHBIX U UX IPOEKUUN U TEOPEMBI O
Tpex nepneHaukyispax. @dopmynuposka
olpesieeHus AByrpaHHoro yria. KonTpons
U olleHKa cBoell pabotsl. [loctaHoBKka Leneit
Ha CJIEAYIOIINH 3Tall 00yIeHUS

Tema 3.2
MHororpaHHuk
"

JInyHOCTHBIE pPe3yabTaThl: PA3BUTHE JIOTMYECKOTIO MBILUICHHUS,
MIPOCTPAHCTBEHHOTO BOOOPAXKEHMSI, aJITOPUTMUIECKON KYIIbTYPBI,
KPUTHUYHOCTHU MBIIIUICHNS] HA YPOBHE, HEOOXOJUMOM JIJIs Oy ay1iei
poQeCCHOHANTBHON NesITeIBPHOCTH, UTSI IPOJIOIDKCHHS 00pa30BaHus U
caMm000pa3oBaHusI.

IMo3naBaresibuble YY/I: aHann3 00BEKTOB C IENBIO BBIJIEICHUS MTPU3HAKOB,
CHHTE3 KaK COCTaBJIEHUE LEJIOT0 U3 YacTel, B TOM YHCJIE C CAMOCTOSTEIbHBIM
JIOCTpauBaHUEM, BOCIIOJTHEHHEM HEJAOCTAIONINX KOMIIOHEHTOB; BEIOOD
OCHOBaHHUU U KPUTEPHUEB JIJIsl CPABHEHUS

PeryasituBubie YY /I: onieHka— BbIICJIEHHE U OCO3HAHUE YYAIIUMCS TOTO,
YTO YK€ YCBOEHO M YTO eIle MOISKUT YCBOSHUIO, OCO3HAHHE Ka4eCTBa
YPOBHSI YCBOCHHS;

IIpumenenue 3aKOHOB  IIpH
MOCTPOCHUHU M300paKeHNI
MHOTOYTOJIbHUKOB W MHOTOTPaHHHKOB B
MapajulelbHOH  NIPOEKIMH.  BrInosHeHue
MIPOCTEHIIIMX OCTPOSHHUH Ha N300paKEHUAX
MHOTOYT'OJIbHUKOB ¥ MHOTOTPaHHHKOB.
[MocTpoeHue cedeHnii Ha M300paKEHUAX

OCHOBHBIX

MHOTOI'PaHHUKOB METOJIOM CIIEJIOB.
DopMyJIUpPOBKAa  ONpENeNeHUsT  MOHATUN
BBIMIYKJIOTO ~ MHOTOTPAaHHWKA,  BBITYKJIIOW

https://resh.edu.ru/subject/le
sson/6018/start/

https://resh.edu.ru/subject/le
sson/5443/start/21270/

https://resh.edu.ru/subject/le
sson/5866/start/
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KommynukatuBuble YY/I: IUlaHHpOBaHWE Y4E€OHOTO COTPYAHHYECTBA C Gburypesl. Omnpenenenue anemenToB | https://resh.edu.ru/subject/le
YUHUTEJIEM U CBEPCTHUKAMU; TOCTAHOBKA BOMPOCOB. MHOTOTpaHHUKA. dopmynupoBka | $s0n/4023/start/149352/
Copep:xanue y4eOHOr0 MaTepHaJia 14 OIIpeCIICHUS TPEXTPAHHOIO yria.
1. | Bepmmnsl, pebpa, rpaHd MHOTOTpaHHHKA. Pa3BepTka. MHOrorpaHHBIE 2 dopmysHMpoBKa ompeaeneHuss N-yronbHO# | https://resh.edu.ru/subject/le
yIIIbl. BEIIYKIIBIE MHOTOTPaHHUKH. nupamuabl.  M3o0pakeHne — mupamunsl. | Sson/4912/start/
2. Ilpusma. llpssmas u HakimoHHas npusMa. [lpaBunbHas mnpusma. DOopMyNIUPOBKAa  ONPEAETCHUSA  IPU3MBIL.
Hapanﬂeﬂenp[ne;[. Ky6 CDOpMy'J'II/IPOBKa TCOPEMBI: O CBOMCTBE
3. | INupamuna. IlpaBunbHas nupamua. Y cedeHHas nupamuaa. Terpasap. JuaroHasei HapajicIeineaa.
4. | Cummerpuu B Ky0Oe, B NapajuleNenuIIe e, B IPU3ME U TUpaMHU/Ie. 2 W300paseHne NpU3MBI 1 IIapaJuielIeuIesa.
5. | Ceuenus ky0a, MpU3MBbl M THPAMUIBL. 2 Konrpoms 1 ofieHka cBoei Pf‘60TH-
6. | IlpeacraBnenne © NpPaBUILHBIX MHOTOTPAHHMKAX (TeTpasap, Kyo, TlocTanoBka meneit Ha creylomyi dTan
OKTa3Ip, AOAEKadAp M MKOCA3Ap). 0byueHus
IIpakTHyeckune 3aHATHS 8
I1p.3.68 IlocTpoeHue BHITYKIBIX MHOTOIPAaHHUKOB, Ky0a, PU3MBbI, THPAMUJIBL. 1
I1p.3.69 IlocTpoeHue uepTekeit Kyda U IPU3MBI IO 33JaHHBIM YCIIOBUSIM. 1
IIp.3.70 IlocTtpoeHme uepTexeld NHUPaMUABI U YCEUEHHOH MHHpPaMHIBI IO 1
3aJJaHHBIM YCIIOBHSIM.
I1p.3.71 IocTpoeHue MPOCTSHIINX CEYCHUH Ky0a. 1
I1p.3.72 IlocTpoeHue NpoCTeHIINX CEYSHU IPU3MBIL. 1
I1p.3.73 IlocTpoeHue NPOCTEHIINX CeUeHUH MUPAaMUAb], YCCUEHHON THpaMUIBL. 1
[1p.3.74 TlocTpoeHue cTrepeoMeTPHUECKUX MOJIeNIeH 10 3aJIaHHBIM YCIIOBUSIM. 1
I1p.3.75 KonrposbeHas padote mo teme 3.2 1
Tema 3.3 Tena m | JINUHOCTHBIE PE3YIbTATHI: PA3BUTHE JIOTHYECKOTO MBIIIIEHUS, dopMmyMpoBKa ONpeneneHus uIuHApa, | https://resh.edu.ru/subject/le
MOBEPXHOCTH TMPOCTPAHCTBEHHOTO BOOOPAXKEHHS, aITOPHTMUUECKOH KyIIbTYPBI, KOHyca, 1Imapa, coepsl. M3oOpaxenue | sson/6300/start/
BpAICHHS KPUTHYHOCTH MBIILICHHS HA YPOBHE, HEOOXOAUMOM st Oy Iy reii IWIMHpA, KOHYCA, MIapa, HX OCEBBIX
npodecCHOHANBLHOM JeITeIbHOCTH, IS TPOIOJDKEHHST 00pa30BaHus 1 v - ) .
CaMO0GPa30BAHHS. ceuennit u  npoekumit. I[Iposenenue | https://resh.edu.ru/subject/le
IosnaBaTenabHbie YY : BoIOOp Hanbomee 5PHEKTHBHBIX CIOCOOOB NHCBMEHHBIX M YCTHBIX  JIOTHYECKHX | sS0n/4903/start/
npeoOpa3oBaHUs TOXKIAECTB 00OCHOBaHMI TNpH pEUICHUH 3aaad  Ha
PeryastuBHble YY/I: cocraBieHue miaHa npeoOpa3oBaHus TOXKICCTB BBIUHCIICHUE u JokasatenscTBo. | https://resh.edu.ru/subject/le
KommynukatuBuble YY/I: TuiaHupoBanue Y4eOHOTO COTPYJIHUYECTBA C [IpuMeHeHre CBOWCTB LMIMHIAPA, KOHyca, | $S0n/4034/start/
Nperno/iaBaTelieM U OAHOTPYIITHUKAMH mapa ¥ TEOpPeMbl O CEYEHHH Ilapa IpH
Conep:xaHue y4eGHOro MaTepuasia 10 peleHnu 3aja4. dopmynmposka | https://resh.edu.ru/subject/le
1. | Humuaap u koHyc. YcedeHHBIH KOHyc. OCHOBaHHWE, BBICOTA, OOKOBas 3 OnpejieJieHUss  TJIOCKOCTH, — Kacarouieicst | sson/5525/start/
MMOBEPXHOCTh, OOpasyromas, pa3BepTtka. OceBble CEUCHHs] U CEYCHUS, chepsl W COOTBETCTBYIONIEH TEOPEMBI.
napauiesibHble OCHOBaHHIO. [MocTpoenue n300pakeHHs KacaHus
2. | Ilap u cdhepa, X CCUCHHUSL. Kpyribix Tena. GopMyJIMpoBKa ONpeeIeHus
HpaKT“quK“e 3AHATUA 7 BIIMCAHHOI'O 1 OITMCAHHOT'O MHOI'OT'paHHUKaA.
ITp.3.76 TlocTpoerye yepTexeil UINHPA 110 33 JaHHBIM YCIOBHSIM. 1 Kourpons u  ouenka cBoel  paboTHL.
IIp.3.77 IlocTpoenue uepTexel KOHyca W YCEUCHHOTO KOHyCa IO 3aJaHHBIM 1 HocranoBka weneil Ha CIEAyIOUIME dTarn
YCIIOBUSM. o0yu4eHust
[Ip.3.78 [ocTpoeHue uepTexkei mwapa u cepsl 10 33JaHHBIM YCIOBHSM. 1
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I1p.3.79 IlocTpoeHne cedueHni IMIMHAPA, 1Iapa.

I1p.3.80 [TocTpoeHne ceueHnH KOHyca U YCEUCHHOTO KOHYyCa.

[N

IIp.3.81 Pemrenme 3amau mo Teme «Terma W TOBEpXHOCTH BpaIlEHUs» Ha
J0Ka3aTeIbCTBO.

[Ip.3.82 KonrpospHas padora mno teme 3.3

Tema 3.4
HN3mepenns B
reoMeTpuH

JIM4HOCTHBIE Pe3y/IbTaThl: OTHOILIECHUE K NPO(ECCHOHANBHOMN eI TEIbHOCTH
KaK BO3MOKHOCTH Y4acTHs B PELICHHUH JINYHBIX, OOIIECTBEHHBIX,
rOCYJapCTBEHHBIX, OOLICHAIIMOHAIBHBIX TPOOIIEM.

Io3naBareasnbie YY/I: NOUCK U BBIIENICHHE HEOOXOJMMOH HH(OPMALIH
PeryasTuBnslie YY/: nenemnonaranue Kak oCcTaHOBKA YIEOHBIX U
[IO3HABATEJIbHBIX 3a1a4

KommyHukaTuBHble YY]I:yMeHHE ¢ TOCTaTOYHOI HMOJHOTON U TOUHOCTBIO
BBID2KaTb CBOM MBICIM B COOTBETCTBUM C 3aJadyaMd U  YCIOBUIMH
KOMMYHMKaUU

Coaep:xkanue yueOHOro MaTepuaja

1. | O0wem u ero usmepenue. Vuterpanbhas Gpopmysa oobema.

2. | ®opmynsl o0bemMa KyOa, IPSIMOYTOJIFHOTO IapaulesIeuIe/ia, MPU3MBbI,
munuHApa. GopMyisl 00beMa HpaMuIBl U KOHyca. PopMyIIbl IUIOMIAIH
MOBEPXHOCTEH MIIMHpPA M KoHyca. PopMyisl 00beMa Iapa 1 IUIOMaan

chepsl.

3. | [TomoOue Tem.
MOXOOHBIX TEI.

OTHoOmIeHUs TUTOMAAell MOBEPXHOCTEH M 00BEeMOB

HpaKanecmle 3AaHATHSA

[1p.3.83 Pemienue 3amau Ha HaxoXAeHHE oObeMa Ky0Oa, MPSIMOYTOJIBHOTO
napajuleNenuneaa, pU3MBL

[1p.3.84 Penienue 3a7a4 Ha HAXOXKJIeHUE 00beMa ITWIMHPA, KOHYca, I1apa.

[1p.3.85 Pemienue 3amad Ha HaXOXKJAEHHUE IUIOMIAJAN TOBEPXHOCTH IUIUHJPA,
KOHyca.

I1p.3.86 PemieHne mIaHUMETPUYECKMX M CTEPEOMETPHYECKMX 3a7ad Ha
HaXO0X/ICHHE F€OMETPUYECKHX BEJIMYHH.

[1p.3.87 Pemenne 3amay 10 TEMe
JIOKa3aTeJbCTBO.

«/3mepeHuss B TIeOMETpUM» Ha

I1p.3.88 KonrponpHas pabota o teme 3.4

dopmynpoBKa onpesieneHus o0beMa U ero
OCHOBHBIX cBoicTB. [Ipumenenue Qopmyn
obbemMa HIPSMOYTOJIBHOTO
napajuieNienunena, MNpU3MbL, HNHPaMUJIBL,
LWIMHApa, KOHyca, Iapa MHpHU peLIeHHH
3amad. KoHTpons  OleHKa cBoe# paboTHI
IlocTanoBka uenel Ha ClERyIOIIMM 3Tal
o0OydeHus

https://resh.edu.ru/subject/le
sson/4904/start/

Tema 3.5
Koopaunatel u
BEKTOPHI

JIMYHOCTHBIE Pe3yJAbTAThI: TOTOBHOCTH U CIIOCOOHOCTB K CAMOCTOSITETIHHOM
TBOPYECKON U OTBETCTBEHHOMN JEATEIbHOCTH; TOTOBHOCTh K KOJIJIEKTUBHOM
pabote, COTpYIHIHYECTBY CO CBEPCTHUKAMH B 00pa30BaTEeILHOMN,
0O0IIECTBEHHO-TIOJIC3HOW, YYeOHO-MCCIEeIOBATENBCKOM, POCKTHOM U IPYTHX
BHJIaX AESITEIHHOCTH.

Io3naBatenbubie YY/I: BIOOp Hanbomee 3 HeKTUBHBIX CLIOCOOOB
npeoOpa30BaHus TOXKICCTB

PerynstuBuble YY/I: cocraBnenue miaHa npeoOpa3oBaHms TOXKIESCTB
KommynukatuBuble YY/I: TutlaHnpoBanue Y4eOHOTO COTPYIHUYECTBA C

npenogaBaTeIEM U OATHOTPYIIITHUKAMU

OOBsiCHEeHHE W WJUTIOCTPAIlUS  MOHATHUS
JIeKapTOBOM CHCTEMBI KOOp/IMHAT.
dopMmyaHpoBKa OIpEAEIEeHHs JIeKapTOBBIX
TIPSIMOYTOJIBHBIX KOOpJMHAT TOYEK
MIPOCTPaHCTBA. [ocTpoenue coepsl,
3aJaHHOM  ypaBHeHHMeM. Miumoctpanus
MIpUMEHEHHsT (OPMYJI: PACCTOSHHE MEXIY
JBYMsl TOYKaMH U ypaBHeHHE CQepbl.

https://resh.edu.ru/subject/le
sson/5724/start/

https://resh.edu.ru/subject/le
sson/5723/start/

https://resh.edu.ru/subject/le
sson/6083/start/
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https://resh.edu.ru/subject/lesson/6083/start/

Conep:xaHue y4eOHOT0 MaTepHaJja 12 @opMynIHpOBKa OMNpEAEICHHS: BEKTOP B
1. | IlpsmoyronpHas (OeKapToBa) CHCTEMa KOOPAWHAT B IIPOCTPAHCTBE. 4 MIPOCTPAHCTBE, KOJJIMHEApHbIE BEKTOPHI,
®dopmyia paccTosHUS MEXAY JBYMsI TOUKaMu. Y paBHEHUs Cephl. CyMMa M Ppa3HOCTb JIByX BEKTOPOB,
2. | Bexropsl. Moayns BekTopa. PaBeHcTBO BekTopoB. Cii0KeHHE BEKTOPOB. MPOU3BCACHUC BCKTOpa  Ha  YHUCJIO,
YMHOXKEHUE BEKTOpa Ha 4ucio. Pa3noxkeHne BeKTopa M0 HalpaBlICHHUSIM. KOMIITaHAPHBIE BEKTOPLI, BEKTOPHBIN 0asuc
VYron mexay aByms Bekropamu. IIpoekiust Bektopa Ha ock. KoopaunaTst Ha IUIOCKOCTM M B IIPOCTPAHCTBE, YTIOJ
BekTopa. CkallsipHOE IPOU3BEICHUE BEKTOPOB. MEXIy JABYMs HEHYJEBBIMH BEKTOPaMH.
3. | Mcnonb3oBaHue KOOPAWHAT ¥ BEKTOPOB NP PEIICHUN MaTEMaTHUECKUX U 2 KonTpoms w® OmeHKa CBOeH  paboTHL
NPUKJIAJHBIX 3a1a4 ITocTanoBka I.[GJIGI\/'I Ha cnez[y}onmﬁ JTaIl
IIpakTHyeckune 3aHATHS 10 o0ydeHust
I1p.3.89 HaxoxxaeHue paccTosIHUS MEXIY ABYMs TOUKAMU. 1
[1p.3.90 CocraBnenue ypaBHeHUs chephl. 1
[1p.3.91 BeimosnHeHue AeHCTBYS Hal BEKTOPaMH. 1
I1p.3.92 HaxoaeHue yria My ABYMS BEKTOPAMHU. 1
IIp.3.93 BeimonHeHne MAEWCTBUS HaJg BEKTOpaMH C  HCIOJIb30BaHHEM 1
TUIAHUMETPHIECKUX (PaKTOB.
I1p.3.94 HaxoxxaeHue CKaJIipHOTO MTPOU3BEICHUS BEKTOPOB. 1
I1p.3.95 HaxoxxaeHue KOOpAMHAT BEKTOPA. 1
[1p.3.96 Pemenne MaTeMaTHIECKUX M MPUKIAJHBIX 3a]a4d C UCIIOJIb30BAHHEM 1
KOOPJHMHAT ¥ BEKTOPOB.
I1p.3.97 KontpospHas pabota mo teme 3.5. 1
I1p.3.98 3auer no remam Pasznena 3 1
Pasznen 4.
Kom0unaropuka 17
, CTATHCTHKA H
Teopus
BEpPOSITHOCTEH
Tema 4.1 JIMYHOCTHBIE Pe3yIbTATbI: OBJAJICHIC MATCMATHICCKUMH 3HAHUSIMU U dopmynmpoBka ompezaernenus: | https://resh.edu.ru/subject/le
eMEeHThI YMEHHSIMH, HEOOXOANMBIMH B TIOBCEAHEBHO XH3HH, IJIS1 OCBOCHUS CMEKHBIX KOMOMHATOPHKA, COYETAHNs, pa3MelleHus, | sson/4925/start/
komGuHaTopuiy | CCTECTBEHHOHAYUHBIX IMCUATUIMH 1 INCLHTUTMH podeCcCHOHATIBHOTO IHKJIA, MePEeCTAHOBKH. MpuvereHue MeToxa

JUIst TIOJTydeHust 00pa3oBaHust B 00J1acTsIX, He TPEOYIOIMX YIiyOJeHHON
MaTeMaTHYECKOW TOJATOTOBKHU; CO3HATENIFHOE OTHOIICHUE K HEMPEPHIBHOMY
00pa30BaHHIO KaK YCIOBHIO YCIENIHOMN MPoheCCHOHATBHON 1 00IIIeCTBEHHON
NI TEHHOCTH.

Io3naBaTtenbHbie YY/I: aHann3 0OBEKTOB C IIETBIO BBIICICHUS IPU3HAKOB,
CHHTE3 KaK COCTABJICHUE TIEJIOTO U3 YacTel, B TOM YHCIIE C CAMOCTOSTEITbHBIM
JIOCTpauBaHUEM, BOCTIOJTHEHUEM HEJIOCTAIONNX KOMIIOHEHTOB; BHIOOD
OCHOBaHUHN U KPUTEPHUEB JIJIsl CPABHEHUS

PerynstuBabie YY/I: olieHka— BBbIJIeNIEHHUE U OCO3HAHHUE YUallUMCS TOTO,
YTO y>K€ YCBOCHO U YTO €IlIe MOAJIEKUT YCBOSHUIO, OCO3HAHUE KauecTBa U
YPOBHSYCBOEHHSI;

Kommynukatuuble YY/[:mianupoBaHue y4eOHOTO COTpPYAHHYECTBA C
YUHUTEJIEM H CBEPCTHUKAMU; TIOCTAHOBKA BOTPOCOB.

rpagoM TpH pEmIeHHd KOMOWHATOPHBIX
3amad. Ilpumenenue OuHoMa HproTOHA U
TpeyronpHuka Ilackans 1npu  peHuH
KOMOWHATOPHBIX 3a/1a4.

https://resh.edu.ru/subject/le
sson/4927/start/

https://resh.edu.ru/subject/le
sson/4045/start/

https://resh.edu.ru/subject/le
sson/6119/start/285193/
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https://resh.edu.ru/subject/lesson/4925/start/
https://resh.edu.ru/subject/lesson/4927/start/
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https://resh.edu.ru/subject/lesson/6119/start/285193/
https://resh.edu.ru/subject/lesson/6119/start/285193/

Coaep:xkanue yuedOHOro MaTepuaja

1. | OcHOBHBIE TIOHATHS KOMOWHATOPHKH. 3amadyd Ha TIOACYET YHCIA
pa3MeIleHHi, MEePeCTaHOBOK, COYeTaHWil. PemieHue 3amau Ha mepedop
BapHAHTOB.

2. | ®opmyna O6uHOMa HeroTtoHa. CaoiicTBa OMHOMUHAIBHBIX

koo punmenros. Tpeyronpuuk Ilackais.

HpaKanecmle 3AHATHSA

w

I1p.3.99 Pemenne 3amau Ha TOJCYET 4YKCIA pPa3MEIICHUH, MEPECTaHOBOK,
COUYETaHUI.

[1p.3.100 Pemrenue 3a1au Ha nepeGOp BapUAHTOB.

I1p.3.101 Pemenue 3aau ¢ ucnonp30BanueM Gopmybel bunoma HeroToHa.

IIp.3.102 Pemenue 3a1a4 ¢ UCNOJIb30BaHUEM TpeyroibHuka Ilackans.

Tema 4.2
JIeMeHThbI
TeopuHu
BepPOSAITHOCTE

JIM4HOCTHBIE pPe3yIbTaThl: OBIAJCHIEC MaTEeMATHIYCCKUMH 3HAHUAMH 1
YMEHHSMH, HEOOXOAUMBIMH B IIOBCEAHEBHOI H3HH, 1JIs1 OCBOCHHUS CMEKHBIX
€CTECTBEHHOHAYYHbIX JTUCLUUILIMH U AUCIMIUINH MPO(ECCHOHANIBHOTO UK,
JUTS IOTY9ICHUS 00pa30BaHUsS B OONACTSIX, HE TPEOYIOMINX YTITyOJIeHHOH
MaTEeMaTHYECKOW MOJrOTOBKH; TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHHI0, B
TOM YHCJIe caMO0OPa30BaHHUIO Ha MPOTSKEHUH BCEH XKU3HU.
Io3naBatenbHbie YY/I: TOUCK U BEIICICHIE HEOOX0AUMON HHPOPMAITUT;
NPUMEHEHNE METOIOB HH(OPMAIIMOHHOTO MTOUCKA; 3HAKOBO-CUMBOJIMUECKHE
JIEWCTBHS; YMEHUE CTPYKTYPHPOBATh 3HAHUS; yMEHHE OCO3HAHHO U
MPOU3BOJILHO CTPOUTH PEUECBOE BHICKA3bIBAHHE B YCTHOM 1 MHCHMEHHOM
tdhopme.

PerynsatuBubie YY /I: onpenencHue Nocie10BaTeIbHOCTH IPOMEKYTOUHBIX
Iesielt ¢ y4eTOM KOHEYHOTO pe3yibTaTa

KommyHukaTuBHble YY/IB1ajeHHe MOHOJOTHYECKON M JHAJOTHMYECKON
(dopmamMu peuH, MMOCTAHOBKABOIIPOCOB — HHHUIIMATHBHOE COTPYAHHYECTBO B

MOUCKe U cOope nHpOpMaIu

Coaep:xkanue yueOHOro MaTepuaja

1. | CoObiTHE, BEPOSITHOCTH COOBITHS, CTIOKEHUE U YMHOKESHHIE BEPOSTHOCTEH.
TToHsATHE O HE3aBUCUMOCTH COOBITHIA.

2. | duckpeTHas ciydaiiHas BeJIMYMHA, 3aKOH e pacrpenesieHus. YucioBbie
XapaKTEPUCTUKHU JTUCKPETHOW ciydailHON BennyuHbl. [loHATHE O 3aKOHE
OOJIBIIINX YHCEI.

IIpakTHYyecKkune 3aHATHS

[1p.3.103 Haxoxnenne coObITHiA. JeHcTBHS HaJl BEPOSITHOCTIMHU.

[Ip.3.104 HaxoxeHne AMCKPETHOM C1y4allHON BEJIMYHHBIL.

IIpencraBnenne wuHbOpMANMU B BHUIC
Ta0JIUIL, KPYTOBBIX U CTOIOYATHIX JUATPAMM,
B TOM YHCJIE C IIOMOIIbI0 KOMIIBIOTEPHBIX
MIPOTpaMM. [IpuBenenne TIPUMEPOB
TIPOTHBOIOJIOKHBIX COOBITHIA, 3aBUCUMBIX U
HE3aBHUCUMBIX COOBITHHA. lcmonmp3oBaHue
TIpU pEIICHUH 3a/1a4 CBOWCTB BEPOSTHOCTEH
MIPOTHBOIONIOXKHEIX ~ coObITHi.  Pemienne
3a/1a4 Ha BBIYMCIIEHUE BEPOSITHOCTH CYMBI U
TPOM3BEACHUS COOBITHH.

https://resh.edu.ru/subject/le
sson/4089/start/

https://resh.edu.ru/subject/le
sson/4064/start/

https://resh.edu.ru/subject/le
sson/4079/start/

Tema 4.3
JJIeMEHTBI
MaTeMaTHYEeCKO
H CTAaTHCTHKH

JIM4HOCTHBIE Pe3yJabTaThl: OBJIaJCHUE MATEMATHUECKUMHU 3HAHUAMH U
YMCHUAMU, HCO6XO)II/IMBIMI/I B HOBCC}IHCBHOﬁ JKHU3HU, TJI1 OCBOCHHA CMCIKHBIX
€CTECTBEHHOHAYYHbIX JUCIUIUIMH U AUCIMIUINH PO(ECCHOHANIBHOTO UK,
JUTS IOJy9eHUs 00pa3oBaHMA B 00JIACTSIX, HE TPEOYIOMHNX yTIyOJIeHHOM
MaTeMaTHIeCKOH TOrOTOBKH; TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO, B
TOM 4HCJIe CaMO00OPa30BaHUIO HA MPOTSHKEHUH BCEH XKU3HHU.

[IpencraBnenne wuHpOpMamMu B  BHUIE
TaONUI, KPYTOBBIX M CTOJI0YATHIX JHATPaMM.
Haxoxnenne cpennero apugmeTnieckoro,
MOJIBI, Me/INaHBbl, JMCIepCHI u
MaTeMaTHYeCKOTO0  OKHAAHUS  YHCIIOBBIX

https://resh.edu.ru/subject/le
sson/1556/start/

https://resh.edu.ru/subject/le
sson/1988/start/
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IMo3naBaTtenbHbie YY/I: aHanu3 0OBEKTOB C IIETbIO BBIACICHUS IIPU3HAKOB,
CHHTE3 KaK COCTABJIEHHUE LIEJIOT0 U3 YacTel, B TOM YHCJIE C CAMOCTOSATEIbHBIM
JIOCTpauBaHUEM, BOCIIOJIHEHUEM HEIOCTAIOIINX KOMIIOHEHTOB; BBIOOD
OCHOBaHUU U KPUTEPHUEB JJIsl CPABHEHUS

PerynsatuBubie YY/I: olieHka— BBIJIeNIEHHE U OCO3HAHHE YUaIIUMCS TOTO,
YTO YK€ YCBOEHO U YTO €llle MOIJIEKUT YCBOECHUIO, OCO3HAHUE KAueCTBa U
YPOBHSAYCBOCHHS,

KommyHukaTuBHble YY/I:IutaHupoBaHue Y4eOHOTO COTPYIOHHYECTBA C
YUHUTEIEM H CBEPCTHUKAMHU; TIOCTAHOBKA BOIPOCOB.

Coaep:xkanue yuedOHOro MaTepuaja 7
1. | TlpeacraBieHne NaHHBIX (TAOIHIBI, TUATPAMMBI, TpadQHKH). 1
2. | I'enepanpHass COBOKYIHOCTB, BEIOOpKa, CpelHee apu(pMeTHIecKoe,
MeanaHa.

IpakTHyecKne 3aHATHS 6
IIp.3.105 TIpeacraBieHue TaHHBIX B BUC TAOJIHII, JHArPaMM, TpadHKOB. 2
IIp.3.106 Tlomcuer reHepambHONW COBOKYITHOCTH, BBIOOPKH, CpPEIHETrO 2
apuOMETHIECKOTO, METHAHEL.

I1p.3.107 KoHnTpoasHas padota 4.3. 1
I1p.3.108 3auer mo remam Pasnena 4. 1

psnoB.  IlpuBeneHue — comepKaTEIbHBIX
MIPUMEPOB UCIIOJIb30BaHU CPEeIHHUX
3HAa4YeHUH, AUCHEPCUM M MaTEeMaTHYECKOIo
OXKUJAHUS Ui ONMCaHUs  JaHHBIX.
KoHTposb 1 olieHKa cBoel paboTEL.

https://resh.edu.ru/subject/le
sson/3409/start/

JK3aMeH
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3. YCJOBUSA PEAJIN3AIIMA PABOYEN ITPOT'PAMMBI
YYEBHOI'O ITIPEIMETA

3.1. TpeboBaHMsA K MMHUMAJIBHOMY MaTE€PHAJbHO-TEXHHYECKOMY 00ecneYyeHHI0
Peanuzanus nporpammel ydyeOHOTO IpeaMmeTa TpedyeT Hanuyusi yuyeOHOro kaOuHeTa

«MaremaTtukay.

O06opyaoBaHue yueOHOTO KaOHWHETAa:

Jocka kmaccHas -1

MapxkepHas qocka - 1

Cronsl 1151 yyanuxcst — 15

Cron ansa yuutens — 1

Crynbs — 31

OkpaH -1

1.HatypaabHble 00pa3ubl -

2. O0beMHbBIE CPeACTBA: reoMeTpUYecKue (PUrypbl: MHOTOTPAHHUKH, TeJIa BpallleHus

3. IlnockocTHbIe cpeacTBa HaGop tabiui no I'eomeTpuu: MHOrOrpaHHUKH, Teja BpalllCHUS.

Ha6op Tabnui no Anredpe 1 HauanaMm aHalu3a: MPOCTEUIINE TPUTOHOMETPUYECKUE YPaBHEHUS,

ngorapumuueckas (QyHKIMS W €€ CBOKMCTBA, IIOKa3aTenbHas (YHKIHS W €€ CBOWCTBA,

TpUroOHOMeTpHueckne (GYHKIMH U uX cBoiicTBa. HaGop tabmun mo KomOuuatopuke: IIpaBuio

CJIOKEHMS], TPaBUIJIO YMHOXKEHHU, OMHOM HbloToHa, TpeyronbHuk Ilackans, npunuun dupuxie.

4. HCTPYKTUBHO-TeXHUYECKAS IOKYMEHTALMSA

KommuiekT kaprouek no remam: «Pa3purue nonsatus o yuciey, «Kopuu. Crenenu, jorapupmen,

«OcHOBBI  TpuroHomeTpumn», «DyHKIUH, UX CcBoWcTBa M rpaduku», «lIpousBogHas,

«IIpumenenne npousBoaHo», «llepBooOpasnas. Wurerpan», «MuororpanHukmn», «Tena

BpaieHus», «/3mMepeHus B reoMeTpum», «IIEMEHThl KOMOMHATOPUKH», «DIEMEHTHI

MaTeMaTUYECKON CTaTUCTUKNY, « DJIEMEHTBI TEOPUH BEPOSITHOCTEI

KoMIu1eKkTsl TECTOBBIX 3a/1aHUi, B T.4. ¢ noMo1ibio [1K

KomMmruiekTsl 3a1anuii 1151 KOHTPOJIBHBIX paboT

5. Metogu4eckue peKOMeHAalNH/yKa3aHUs

MeTtonuyeckue yka3aHus JUIsl BBIIOJIHEHUS IPAKTHUYECKUX padoT

Metoandeckue yka3zaHus JJis BBIITOJHEHHS CAMOCTOSATEIbHOW BHEAYJUTOPHOU PabOTHI

6. KOHTPOJIbHO-THATHOCTHYECKHE MAaTePUAJIbI

KOMIUIEKT KOHTPOJIbHO-U3MEPUTENBHBIX MAaTEPHUAJIOB 110 TEKYILIEMY KOHTPOJIIO

KoMIiekT KOHTPOJIbHO-U3MEPUTENBHBIX MAaTEPUAJIOB 110 IPOMEXKYTOUHOM aTTeCTalluH

7. TexHuuyeckue cpecTBa 00y4eHHs1: UHTEPAKTUBHAS JOCKA, MyJIbTUMEIUATIPOEKTOP, HOYTOYK

3.2. UupopmanmonHoe odecnnedeHne 00y4eHust

Ilepeuens pexoMeHIyeMbIX Y4eOHbIX W3daHui, VHTepHeT-pecypcoB, T0MOJIHUTEIHLHON
JIMTEPaTypbl

OcCHOBHbBIE UICTOYHHKHU:

1. Mepznsk A.I'., Homuposckuit [[.A., ITonskos B.M. MaremaTuka: anrebpa u
Havaja MaTeMaTH4YecKOro aHaln3a, reoMeTpus. AnreOpa W Hadalla MaTeMaTHYEeCKOTO aHaln3a
s 10 k1. YuebHoe nmocodue. YriyOneHHslid yposenb. — M.: Benrtana-I'pad, 2019r.

2. Mepznax A.I'., Homuposckuit JI.A., Ilongkos B.M. Marematuka: anre6pa u
Hayaja MaTeMaTU4YecKOro aHalin3a, reoMeTpus. Anredpa M Hayala MaTeMaTHYeCKOro aHaJIn3a
st 11 k. YaeOHoe mocodue. YrayOneHHbli ypoBeHb. — M.: Benrana-I'pad, 2019r.

3. Atanacsn JI.C. I'eomerpust mst 10-11 k. YueOnuk i o0mieo6pa3zoBaTeabHbBIX
yupexaenui. — M.: [Ipocsemienue, 2019r.

JlonomHUTENbHBIE HCTOYHUKH:
1. Amumos III.A. Anrebpa u Havana ananmm3a 10-11 k1. M., [IpocBemenwne, 2019 r
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bammvakos M.M. Maremaruka: anreOpa v Hadajga MaTeMaTHYECKOTO aHAIN3a, TEOMETPHS:
y4eOHHMK IS CTYACHTOB NPO(ECCHOHATBHBIX 00pa3oBaTENbHBIX OpraHU3alui,
ocBauBarmuX npodeccuu u cneruanbHoctu CI10. — M., 2017

BammakoB M.M. Maremartuka: anreOpa u Hayajla MaTeMaTHYECKOTr0 aHaIN3a, TeOMETPHSL:
COopHuK 3amad NpoQMIbHON HANpaBICHHOCTH: Yy4eO. mocobue Uis CTYJEHTOB
npodeCCHOHATIBHBIX 00pa30BaTENbHBIX OpPraHW3allMil, OCBAMBAIOMIMX Mpodeccud Hu
cnemuanpHocTu CIIO. — M., 2017

BammakoB M.M. Maremartuka: anreOpa u Hayajla MaTeMaTHYECKOTr0 aHaIN3a, TeOMETPHSL:
3amayHuk: yuyed. mocoOue i CTYJIEHTOB MNPOQPECCHOHANBbHBIX 00pa30BaTEIbHBIX
opranm3aiuii, oceauBaronux npodeccuu u cnenuanpHoctu CI10. — M., 2017

bammakoB M.M. Marematuka: anredpa u Hauajaa MaTeMaTHYECKOTO aHAIIN3a, TeOMETPHUS:
ONeKTpOHHBI  y4ye0.- MeTOA. KOMIUIEKC [UIi CTYACHTOB MNpPO(EeCCHOHATBHBIX
o0pa3oBaTeNbHbIX OpraHM3alMii, ocBauBarIIuX npodeccun u crneuuanbHoctu CIIO. —
M., 2017

bammakos M.U., Lpranos II.M.Metoaundyeckoe nocobue mist moaroroBku k EI'D.—M.,
2019

I'yces B.A., I'puropseB C.I'., WBomruna C.B. Marematuka: anrebpa u Haudana
MaTeMaTHYECKOTO aHalli3a, FeOMETPHs: YYeOHHK Ui CTYACHTOB MPO(ECCHOHATIBHBIX
o0pa3oBaTeNbHbIX OpraHu3aluii, ocBauBarIux npodeccun u crneuuanbHoctu CIIO. —

M.,2017

8. IloropenoB A.B. I'eometpus 10-11 k. M., [Ipocsemenue, 2015- 2020 r.

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O IPEJIMETA

KoHTposib H oOLleHKa pe3ylbTaToB

OCBOCHHA yqe6H0ro

npeaMeTa OCYIICCTBIISCTCA

IperojaBaTesieM B IPOIecce MPOBEACHUS TMPAKTHUYSCKUX 3aHATHH W JabOpaTOpHBIX pador,
TECTUPOBAHUS, & TAaK)KE BBHIMOJHEHHS OOYYaIOIIMMUCS WHIUBUAYATbHBIX 3aJaHHM, MPOEKTOB,

HUCCJIETOBAHUM.

Pe3yabTaTnl 00y4yeHus
(ocBO€HHBIE YMEeHMSsI, YCBOEHHbIE 3HAHMS)

®opmMbl 1 METOAbI KOHTPOJISI U OLIEHKHU
pe3yJabTaToB 00y4eHHusl

1

2

Ymenus (AJITEBPA):

BBIMOJIHATE ~ apu(MeTHuecKue JAeUCTBUS  Hal
qucjiaMu, coucTtad YCTHBIC U TMHUCbMCHHBIC
NPUEMBl; HAXOAWTh NPUOIMKEHHBIE 3HAYECHUS
BEIMYMH U TOTPEIIHOCTH  BBIYMCICHUH
(aOcomoTHass ¥ OTHOCHUTEINbHAs); CpPaBHUBATh
YHCIIOBbIE BEIPAKEHUS;

IIpaxTrueckoe 3ansaTHEe «BBINOIHEHNE
apu(pMETUYECKUX ACUCTBUN HAJ YUCITAMI.
IIpaxTrueckoe 3ansatue «Haxoxnenue
MPUOIMKEHHBIX 3HAYCHUHN BETNUHH).
ITpakTnueckoe 3ansaTne «CpaBHEHHE YHCIOBBIX
BBIPOKCHUI.

KonrtponbHas pabora o Temam pazaena 1.
Komruiekc npoBepodHbIX paboT Mo TemMam
pasneina 1.

HAXOJUTh 3HAUEHUS! KOpHS, CTENEeHH, Jorapudma,
TPUTOHOMETPUUYECKUX BBIPAXKEHUH Ha OCHOBE
oTnpesieNieHus, HCIOIb3ysl MpU HEOOXOJUMOCTU
WHCTPYMEHTAJIbHbIE  CPEJICTBA;  IOJIb30BaThCS
NpUOIMKEHHOM OIIGHKOM MpH MpaKTHYECKUX
pacuerax;

IIpaktnueckoe 3ansatue «Haxoxnenue
3HA4YEeHUH KOPHsI, CTETIeHH, Jorapudma Ha
OCHOBE OIIPEACICHUN.

IIpaxtrueckoe 3ansatue «Haxoxnenue
3HAYEHUM TPUTOHOMETPUYECKUX BBIPAKECHUN
Ha OCHOBE OIIPEACIICHUS.

IIpaktnueckoe 3ansatue «Haxoxnenue
3HA4YEeHUH KOPHSI, CTENEHH, Jorapudma,
TPUTOHOMETPUYECKUX BBIPAKEHUH C
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MCII0JIb30BAHUEM UHCTPYMEHTAIBHBIX
CPENCTBY.

[IpakTrueckoe 3ansatue «Vcnoap3oBanue
NpUOIMKEHHOM OLEHKU MPU MPAKTHUYECKUX
pacuerax».

KontposbHas padota mo teme 1.2.
Konrponbnas padora no reme 1.3
KounTponbhas pabora no Temam paszzena 1.
Komruiekc mpoBepodHbIX paboT Mo TeMam
pazgena 1.

BBITIOJTHSTh npeoOpazoBaHus BBIpKCHUH,
npUMeHsIsT GOPMYJIBI, CBSI3aHHBIE CO CBOHCTBaMU
CTeTCHEH, JIOTapu(MOB, TPUTOHOMETPHUICCKHIX
GyHKIMH;

[TpakTuyeckoe 3anstue «IIpeodpazoBanue
BBIPXEHUI, COIEPIKALIUX KOPHUY.
[Tpaktuyeckoe 3anstue «IIpeodpazoBanue
CTETICHHBIX BBIPAKECHUII.

[Ipaktuueckoe 3ansitue «lIpeodbpazoBanue
norapu(MUUECKUX BBIPAKECHUID.
KonrpomnsHas padora no teme 1.2
KoHntpoinbnas pabora mo teme 1.3
KonrponsHas pabora o Temam pasaena 1.
Komruiekc mpoBepodHbIX paboT Mo Temam
paznena 1.

WCIOJIb30BaTh MPUOOPETEHHBIEC 3HAHUS U YMEHUS B
MPAKTUYECKON JIEITENBHOCTH W TIOBCEIHEBHOMN

KU3HU: 7S T[PaKTUYECKHMX  pPacyeToB IO
dopmynaM, Brmouyas (HOpMyYIBI, COIEpIKAIIUE
CTETICHH, paauKabl, norapudmsl u

TPUTOHOMETPUYECKHE (DYHKIMH, UCIONB3Ys TPH
HEOOXOJUMOCTH  CIIPpaBOYHBIE MaTepuanbl U
MPOCTEUIIINE BEIYUCIUTENBHBIE YCTPOUCTBA.

ITpakTnueckoe 3anarue «Haxoxnenue
3HAYeHUI KOpHS, CTENEHH, Jiorapupma Ha
OCHOBE OIPEACICHUN.

IIpakTrueckoe 3ansatue «Haxoxnenue
3HAYEHUHN TPUTOHOMETPUYECKUX BBIPA)KEHU
Ha OCHOBE OIIPEJEIICHU.

[TpakTnueckoe 3anatue «Haxoxnenue
3HaYeHUI KOpHS, CTETIEHH, JIorapudma,
TPUTOHOMETPUYECKHUX BBIPA)KEHUHN C
MCIIOJIb30BaHNEM MHCTPYMEHTAIbHBIX
CPEICTBY.

IIpaxTnueckoe 3ansatue «Mcnonp3oBanue
NpUOIMKEHHON OLIEHKH IPU MPAKTUYECKUX
pacuerax».

KonrponbHas padora no teme 1.2
KonTponbHast padota no teme 1.3
KonrtpomnbHas pabora o Temam pazaena 1.
Komruiekc npoBepodHbIX paboT 1Mo Temam
pazzena 1.

17}

Yvenust (PyHKIMHM U TpaguKH):

BBIUUCIIATh 3HAa4YeHHE (YHKIUHM 1O 3aJaHHOMY
3HAYEHUIO apryMeHTa IMpH pa3INYHbIX crocodax
3ajaHus (QYHKIHH;

HpaKTI/I‘-ICCKOC 3aHsATHE «BBIUNCICeHUE

3HAYCHUH (PYHKIIUU TIO 33 JAHHOMY 3HAYCHHIO

apryMeHTa.
KonTponbhas pabota no Temam paszzena 1.
Kommiekce mpoBepoyHbIX paboT O TeMaM
pazgena 1.

ONpPEAEIATh OCHOBHBIE CBOWCTBA  YMCIIOBBIX
GyHKIUH, WIUTFOCTPUPOBATh UX Ha TpaduKax;

[IpakTuueckoe 3anstue «OnpeneneHue
OCHOBHBIX CBOMCTB YHCJIOBBIX ()yHKITHID.
IIpakTuueckoe 3ansatue «lloctpoenue

rpadukoB QyHKIMH, 3aJaHHBIX PA3TUIHBIMH

criocodoammy.
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[Tpaktryeckoe 3ansTue «CBOWCTBA U TpapuKu
CTEIEHHBIX, T0KA3aTEIbHBIX U
JorapuPMHUUECKUX QYHKIIHI.

[TpakTrueckoe 3anstue «CBoHcTBA U rpaduKu
TPUTOHOMETPHUECKUX (DYHKIIUID».
KounTponbhas pabora no Temam paszzena 1.
Kommieke mpoBepoyHbIX paboT Mo TeMaM
pazzgena 1.

byHKIHH,
CBOMCTBA

CTpouTh  rpaduku
WITIOCTPUPOBATh  TI0
AJIEMEHTAPHBIX (QYHKIIHA;

I/I3y‘-IeHHBIX
rpaduxy

IIpaxtnueckoe 3ansatue «llocrpoenue
rpaduKoB (PyHKIMH, 3aJaHHBIX pPa3IMYHBIMU
crocooamm».

ITpakTuyeckue 3ansatue «lIpeobpazoBanue
rpaduKoB».

KonrtponbHas pabota o Temam pasaena 1.
Komiuiekc npoBepodHbIX paboT Mo TeMam
pazgena 1.

HCIIOJIB30BaTh ITOHATHUC (1)YHKIII/II/I JJIsA OIIMCaHUusA U
aHaJan3a 3aBUCHMOCTEH BCJINYHH,

[MpakTrueckoe 3ansaTre «ONUCcaHKe U aHATU3
3aBUCHMOCTH BEITUYHH.

KonrponsHas pabora o Temam pasaena 1.
Komruteke mpoBepodHbIX paboT 1o TeMaM
paznena 1.

WCIOJIb30BaTh MPUOOPETEHHBIEC 3HAHUS U YMEHUS B
MPAKTUYECKON JIEITENIBHOCTH W TOBCEIHEBHOMN
KU3HU: JJI1 OMHCAaHUSA C TOMOINbIO (PYHKIMH
pPa3IMYHBIX 3aBUCUMOCTEH, IPEIACTABICHUS HUX
rpau4ecKy, HHTEPIPETAUH IPAPUKOB.

[TpakTrueckoe 3anstue «VHTEpNpeTanus
(YHKIMOHAJIBHBIX 3aBUCUMOCTEN B PEATIbHBIX
NPOLIECCAX U SIBICHHUIXY.

KonrponsHas pabora o Temam pasaena 1.
Komruteke mpoBepodHbIX paboT 1o TeMaM
paznena 1.

Ymenns (Hauana MmaTteMaTH4eCKOr0 aHAIN3A):

HaXOJUTh IPOU3BOJHBIE SJIEMEHTAPHBIX (DYHKIINN;

[IpakTnueckoe 3ansatue «HaxoxnaeHnue
MIPOU3BOIHBIX DJIEMEHTAPHBIX (QYHKIIUNY.
KonTponbHas pabota no Temam paszzena 2.
Komruiekc mpoBepodHbIX paboT Mo Temam
paznena 2.

UCIIOJIb30BaTh  IMPOU3BOJHYIO ISl  U3YYEHHUs
CBOWCTB (DYHKLMH U OCTPOSHUS I'paUKOB;

IIpaxTrueckoe 3ansatue «M3ydyenue cBOUCTB
(GYHKIUH C UCIIOJIB30BAHUEM ITPOU3BOTHOMY.
IIpaxtuueckoe 3ansatue «llocrpoenune
rpadukoB pyHKUIUH C UCTIONB30BAaHUEM
IIPOU3BOJHOW.

IIpakTnueckoe 3ansatue «lIpumenenue
MPOM3BOIHON K UCCIIEIOBaHUIO QDYHKIMHA 1
MTOCTPOCHUIO TPA(UKOBY.

KonrponsHas pabora no remam 2.2, 2.3.
KonTponbHas pabota o Temam paszzena 2.
Kommiekce mpoBepoyHbIX paboT O TeMaM
pazgena 2.

MNPpUMCHATH  IMMPOU3BOAHYIO JJIA IMPOBCACHU A
HpI/I6HI/I)KCHHBIX BBI‘-IPICJICHHIZ, peuiaTth 3aJdavun
IMIPUKIIAAHOT'O XapakTepa Ha HaXO0XJICHHUEC
HaMOOJIBIIIEr0 U HAUMEHBIIIETO 3HA4YCHUA,

[Tpaktuyeckoe 3ausarue «[Ipumenenue
MPOU3BOAHON I HAXOKICHHS HAWITYYIIIETrO
pelIeHHs B PUKIIAJHBIX 331a4ax».
KonTponbhas pabora no Temam 2.2, 2.3.
KonrponsHas pabota o Temam pazaena 2.
Komruiekc npoBepodHbIX paboT Mo Temam
pazzaena 2.
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BbIYUCIIATH B HpOCTeﬁH.IPIX CIyvdasx Iuiomaau u
00BEMBI C HCHOJB30BAHUEM  OMPEICICHHOTO
MHTerpala,

IIpaxtrueckoe 3ansatue «lIpumenenue
OIPECIIEHHOr0 UHTErpaja JUisl HaXOXKICHUS
IIJIOIIAIM KPUBOJIUHEHHOMN TpareLium».
ITpakTndeckoe 3ansaTue «Borancienue
IJIOIIAM KPUBOJIMHENHON TPalleUHU ¢
ucnosib3oBaHueM popmyia HeroToHa-
JleitOHMIIaY.

ITpakTnueckoe 3ansaTue «Borancienue
TUIOIIAAN U 00bEeMa C UCTIOIb30BAHNEM
UHTETpanay.

IIpaxTrueckoe 3ansatue «lIpumenenue
UHTErpajia B (PU3NKe U FEOMETPUN.
Konrponsnas padora nmo remam 2.2, 2.3.
KonrtpomnbHas pabota o Temam pazaena 2.
Kommieke mpoBepouyHbIX paboT Mo Temam
pasnena 2.

HCIIOJIB30BaTh HpI/IO6peTCHHI)IC 3HAaHWA 1 YMCHUA B
HpaKTquCKOﬁ AJCATCIIBHOCTH H HOBCGHHCBHOﬁ
JKU3HU IJid: PCIICHUA IMPUKIAAHBIX 3aaa4, B TOM
YHCJIC COIHNAJIBbHO-O9KOHOMUYCCKUX U (I)I/IBI/I‘IGCKI/IX,
Ha HAuWOOJBIINE W HAUMEHBIIHNE 3Ha4YCHUA, Ha
HaXOXKXIACHUC CKOPOCTHU U YCKOPCHUA.

IIpaktrueckoe 3ansatue «lIpumenenue
MIPOU3BOTHOM ISl HAXOXKACHUS HAUTYUIIETO
pelIeHus B IPUKIAIHBIX 3aJa4ax».
[TpakTuueckoe 3austue «[Ipumenenue
MHTETpaia B (U3NKE U TEOMETPUIY.
KoHnTtpoisbHas padota mo temam 2.2, 2.3.
KonrtponsHas pabora o Temam pasaena 2.
Komruiekc mpoBepodHbIX paboT Mo Temam
pasznena 2.

Ymenusi (YpaBHeHHs 1 HEPABEHCTBA):

peuaTtb panuoOHaJIbHEIC, IIOKa3aTCIbHBIC,
HOFaqu)MquCKHC, TPUTOHOMCTPUYICCKHUC
YpPaBHCHUA, CBOJAIIMNECA K JTMHEHHBIM n
KBaApPaTHBIM, a TAKXKXC aHAJIOTMYHBIC HCPABCHCTBA
1 CUCTCMBI,

IIpakTnueckoe 3ansatue «Pemenue
palOHAaIbHBIX, I0KA3aTEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHHUH, CBOASIINXCS K
JIMHENHBIM U KBaJPaTHBIM».

IIpakTnueckoe 3ansatue «Pemenue
TPUTOHOMETPUUYECKUX YPAaBHEHU, CBOASIINXCS
K JJMHEHHBIM U KBaJPaTHBIM».

ITpakTnueckoe 3ansaTue «Pemenune
paloHaIbHbBIX, TOKA3aTEIbHbIX,
Jorapu(pMHUUECKUX U TPUTOHOMETPHUUECKUX
HEPABEHCTB U CUCTEM YPaBHEHUM, CBOASILINXCS
K JJMHEWHBIM U KBaJPaTHBIM».

KonTponbHas paboTa no Temam paszzena 2.
Kommekc mpoBepoyHbIX paboT MO TeMaM
pasznena 2.

UCIONIb30BaTh TpadUYecKuil METOA pelleHus
YpPaBHEHU U HEPABEHCTB;

[TpakTuyeckoe 3ausarue «IIpumenenue
rpauyecKkoro MeTo/1a MpH pelieHnn
yYpaBHEHHH U HEPABEHCTBY.

KonTponbHast pabota o Temam paszzena 2.
Kommiekce mpoBepoyHbIX paboT O TeMaM
pasznena 2.

n300pakaTh Ha  KOOPAMHATHOM  IJIOCKOCTU
pelieHusl ypaBHEHUW, HEPAaBEHCTB U CHUCTEM C
JBYMSI HEN3BECTHBIMU;

[IpakTrueckoe 3ansaTue «Pemenne ypaBHEHUN,
HEPABEHCTB M CUCTEM C JIBYMsI HEU3BECTHBIMU U
M300paKeHNe PEeIIeHrs Ha KOOPAUHATHOM
IUIOCKOCTH.

KonTponbHast paboTa mo Temam paszzena 2.
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Komruiekc mpoBepodHbIX paboT Mo TeMam
pasnena 2.

COCTaBJISITh M peIIaTh YPaBHEHUS U HEPABEHCTBA,
CBSI3BIBAIOIIME  HEU3BECTHbIE  BEJIMYUHBI B
TEKCTOBBIX (B TOM YHUCJI€ MPUKIIA/IHBIX) 3a/1a4aX;

[TpakTudeckoe 3ausTue «CocTaBICHUE U
pellieHre YpaBHEHUH ¥ U HEPABEHCTB, IIPH
pEIICHNN TEKCTOBBIX 3a4a4.
KonTponbHas padoTa 1mo Temam paszena 2.
Komruiekc mpoBepovHbIX paboT Mo TeMam
pasnena 2.

HCIIOJIB30BaTh HpHOGpCTeHHLIC 3HAHUWA 1 YMCHUA B
HpaKTquCKOﬁ JCATCIIBHOCTH H HOBCCI[HCBHOﬁ
JKHU3HHU: UId  TIOCTPOCHHUA W HUCCICOOBAHHUA
HpOCTCfII.HHX MaAaTEMAaTHYCCKUX MO,HCHCﬁ.

IIpaxtnueckoe 3ansatue «llocrpoenue
IIPOCTEHIINX MAaTEMAaTUYECKUX MOJEIICI.
IIpakTnueckoe 3ansatue «lIpumenenue
MaTEMaTHYECKUX METOAOB Ul PEILICHUS
COJIeprKaTeNbHbIX 3a/1a4 U3 Pa3InYHbIX
oOnacTeil HayKH U IPAaKTUKU».
KonrtponsHas pabora o Temam pasaena 2.
Kommnekc npoBepoyHbIX paboT O TeMaM
pasznena 2.

Ymenuss (TEOMETPUSA):

pacro3HaBaTh ~Ha  deprexax u  moguensax | [Ipakruueckoe 3ansitue «Pacno3nanue
MIPOCTPAHCTBEHHBIE dbopMbr; COOTHOCHUTH | MpocTpaHCTBeHHBIX popm. CooTHECEHUE
TpEeXMEpHbIE OOBEKTHI C WX OIUCAHUSMH, | TPEXMEPHBIX OOBEKTOB C UX OMHUCAHUEM).

I/I306pa)KeHI/IHMI/I;

KonTponbHas padoTa 1o Temam paszeina 3.
KoMruiekc mpoBepovHbIX paboT 1Mo TeMam
pasnena 3.

OINKCHIBAaTh B3aMMHOE PACIOJIOXKEHUE MPSIMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE, apryMEHTUPOBATH
CBOU CYXJIEHUS 00 3TOM PaCHOJIOKEHUH;

[TpakTudeckoe 3ansatue «OnpenencHue
B3aMMHOTO PACIIOJIOKECHHS JIBYX MPSMbBIX B
MIPOCTPAHCTBEY.

[TpakTuueckoe 3ansatue «OnpeaenecHue
B3aMMHOT'O PACIIOIOKCHHUS PSMOH U
MJIOCKOCTH B IIPOCTPAHCTBEY.
[TpakTudeckoe 3ansaTue «OnpenenecHue
B3aMMHOT'0 PACTIONIOKEHHSI IBYX MJIOCKOCTEHN B
MIPOCTPAHCTBEY.

KonTponbhas pabota mo Temam paszzena 3.
Komruiekc npoBepodHbIX paboT Mo Temam
pazznena 3.

aQHAIM3UPOBATH B MPOCTEHIIINX CIydasiX B3aUMHOE
pacnosoxeHue 00bEKTOB B IPOCTPAHCTBE;

[TpakTHueckoe 3aHsATHE «AHAIN3 B3aUMHOIO
pacIoyiokeHust 0ObEKTOB B IPOCTPAHCTBEY.
KonTponbHas pabota no Temam paszzena 3.
Kommiekc nmpoBepoyHbIX paboT MO TeMaM
pasznena 3.

nU300pakaTh ~ OCHOBHBIC  MHOTOTPAaHHUKH U
KPYTJIbIC Te€J1a; BHIOJIHATH YEPTEXKH 110 YCIOBHUIM
3a1a4;

[TpakTudeckoe 3austue «M3o00pakenue
MPOCTPAHCTBEHHBIX QUTYPY.
IIpakTnueckoe 3ansatue «lloctpoenue
BBIITYKJIBIX MHOTOTPAaHHUKOBY.
[Tpaktuueckoe 3ansatue «Iloctpoenue kyoa,
MPU3MBI, TUPAMUIBI.

IIpakTuueckoe 3ansatue «lloctpoenue
yepTexen Kyda u IpU3MbI IO 3aJJaHHBIM
YCIIOBUSIMY.
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IIpaxtnueckoe 3ansatue «llocrpoenue
YyepTeKed MUpaMUIbl U YCEUEHHOW MUPAMUIbI
110 3a/I1aHHBIM YCJIOBUSAMY.

Kontposbnas padote mo teme 3.2
IIpaxTnueckoe 3ansatue «llocrpoenue
YyepTeKel HUIMHIPA 110 33JaHHBIM YCIOBUAM.
IIpaxtrueckoe 3ansatue «lloctpoenue
yepTeKell KOHyCca U YCEUYEHHOT'0 KOHYyca 110
3aJJaHHBIM YCIIOBUSIMY.

[IpakTuueckoe 3austue «lloctpoenue
yepTexel mapa u cepsl 1o 3a1aHHBIM
YCIOBUSIMY.

Konrponsnas padora no remam 3.3, 3.4
KounTponbhas pabota no Temam paszzena 3.
Kommieke mpoBepoYHBIX paboT Mo TeMaM
pasnena 3.

CTPOUTH IPOCTEHIINE CEeYeHUs KyOa, NpU3MBI,
MAPaMUIBL,

IIpaxtnueckoe 3ansatue «llocrpoenune
IPOCTEHIINX CEYEHUN KyOay.
IIpaxtnueckoe 3ansatue «llocrpoenune
IPOCTEHIINX CEYEHUN TIPU3MBD».
IIpaxtnueckoe 3ansatue «llocrpoenune
IPOCTEUIINX CEYCHU MUPaMU/Ibl, YCEUEHHON
MUPAMUIBD.

KoHntposbHas padote mo teme 3.2
KonrtponsHas pabora o Temam pasaena 3.
Kommnekc npoBepoyHbIX paboT O TeMaM
paznena 3.

peumiath  [IAHUMCETPHUYCCKUC U HpOCTGﬁIHHC
CTCPCOMCTPHUICCKUC 3aJadyd Ha HaAXOXKIACHHUC
TeOMCTPHUICCKUX BCIIMYMH ()IJ'II/IH, YTJIOB,

romasei, o0beMoB);

ITpakTnueckoe 3ansatue «Pemenue 3ana4d Ha
HaxoXk/eHrne oobema Ky0a, mpsSMOYTroJIbHOTO
napajuleJenune1a, IpU3MbDy».
IIpakTnueckoe 3ansatue «Pemenne 3aga4 Ha
HaXOo’KJeHHe o0beMa IIMIINH]Ipa, KOHYCa,
miapay.

ITpakTnueckoe 3anstue «Pemenue 3ana4y Ha
HaXO0X/IeHHE TUIOIIA/ 11 IOBEPXHOCTH
LWIMHJPA, KOHYCa».

IIpakTnueckoe 3ansatue «Pemenue
IUTAHUMETPUYECKHUX U CTEPEOMETPUUECKUX
3a]1a4 Ha HaX0XKJIEHUE T€OMETPUUECKUX
BEJIMYHH.

[TpakTueckoe 3austue «Haxoxaenue yria
MEX]y IByMsl BEKTOPaMM».

KonTponbnas pabora no temam 3.3, 3.4
KonrtponsHas pabota o Temam pasaena 3.
Komruiekc npoBepodHbIX paboT Mo Temam
pazzaena 3.

HCIIOJIB30BAaTh IMPU PCHICHUHU CTEPCOMETPHUICCKUX
3aaY IJIaHUMETPUUICCKUC (baKTBI n MCTOABbI;

[TpakTueckoe 3austue «Pemenune
IUTAHUMETPUYECKHUX U CTEPEOMETPUUECKUX
3a]1a4 Ha HaX0XXJIEHUE T€OMETPUUYECKUX
BEIIUYMH.

[IpakTuueckoe 3ansatue «Haxoxaenue
PacCTOSIHUS MEXKIY ABYMS TOUKAMMY.
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IIpaxTrueckoe 3ansaTue «BbINOIHEHNE
JeMCTBUS HaJl BEKTOPAMHU C MCIIOJIb30BaHUEM
TUTAHUMETPUYECKUX (DAKTOBY.

Kontposbnas padora mo temam 3.3, 3.4
KonrponsHas pabora o Temam paszena 3.
Kommnieke npoBepouyHbIX paboT O TeMaM
pazznena 3.

MPOBOJUTH JTOKA3aTEJIbHbIC PACCYXKICHUS B XOJE
peLIeHus 3a/1a4;

HCIIO0JIh30BaTh MPUOOPETCHHBIC 3HAHUS U YMCHHS B
MPAKTUYECKON JIEATENIBHOCTH M TMOBCEIHEBHOMU
KU3HM: JUIS  HCCIeoBaHUS (MOJEITMPOBAHMS)
HECJIOKHBIX NPAKTUYECKUX CHUTYallMd HAa OCHOBE
M3yYEHHBIX  (GOpMyl H  CBOWCTB  (uUryp;
BBIYHCIICHHS] 00bEMOB U IUIOMIACH MOBEPXHOCTEH
MPOCTPAHCTBEHHBIX TN npu peleHun
MPAKTUYECKUX 3a]a4, WCIIOJIb3YS npu
HEOOXOIUMOCTH CIIPABOYHUKHU Hu
BBIYMCIIUTEIIbHBIE YCTPONCTBA.

ITpakTnueckoe 3ansatue «Pemenue 3aaad no
teMe «IIpsiMble U TIIOCKOCTH B IPOCTPAHCTBE
Ha JI0Ka3aTeJIbCTBOY.

IIpaxtnueckoe 3ansatue «llocrpoenue
CTEPEOMETPUYECKUX MOJEIIEH 110 3aJaHHBIM
YCIIOBUSMY.

ITpakTnueckoe 3ansatue «Pemenue 3anay no
teMe «Tena 1 NOBEpXHOCTH BpallleHUs» Ha
JI0Ka3aTeJIbCTBOY.

IIpakTnueckoe 3ansatue «Pemenue 3agad 1o
TteMe «/3mMepeHns B reoMeTpun» Ha
JIOKa3aTeNbCTBOY.

ITpakTnueckoe 3ansatue «Pemenue
MaTeMaTUYECKUX U MPHUKJIAJHbIX 33]1a4 C
MCII0JIb30BAaHUEM KOOPAMHAT U BEKTOPOM.
[TpakTueckoe 3ansaTue «CocraBieHue
ypaBHEHHUsI chepbi».

KonTponbHas padoTa no temam paszzena 3.
Kommnekc npoBepoyHbIX paboT O TeMaM
paznena 3.

Ymenus (KOMBUHATOPHKA,
CTATUCTUKA n TEOPUS
BEPOATHOCTEMN):

pemaTb MpocTedlne KOMOWHATOPHBbIE 3a/1a4u
METOAOM Iepedopa, a TaKKe C UCHOJIb30BAHUEM
U3BECTHBIX (hOpMyIT;

ITpakTnueckoe 3ansTue «Pemenue 3ana4d Ha
nepe0op BapHaHTOBY.

ITpakTnueckoe 3ansaTue «Pemenue 3amay ¢
HCIIOJIb30BaHUEM (POPMYIIBI OMHOMA
Hproronay.

IIpakTnueckoe 3ansatue «Pemenne 3aga4 Ha
MIOJICYET YMCJIA PA3MEILIEHNH, IEPECTAHOBOK,
COYETAHMI.

ITpakTnueckoe 3ansTue «Pemenue 3anau c
MCII0JIb30BaHUEM TpeyTosbHUKa [Tackainsy.
KonrtponsHas pabota o Temam pazaena 4.
Komruiekc npoBepodHbIX paboT Mo TemMam
paznena 4.

BBIYHUCIIATH B HpOCTGﬁIHPIX ciIydasx BCPOATHOCTHU
COOBITHIT HA OCHOBE nmoacycTa 4yucia unCxoa0B;

IIpakTnueckoe 3ansatue «Haxoxnenue
coObITHil. JleicTBUS HAJl BEPOATHOCTAMU.
IIpaktnueckoe 3ansatue «Haxoxnenue
JIUCKPETHOM CIIy4YalHOM BEJIMUUHBD).
KonTponbHast pabota o Temam paszena 4.
Kommiekce mpoBepoyHbIX paboT O TeMaM
pasnena 4.

WCIOJIb30BaTh MPUOOPETEHHBIEC 3HAHUS U YMEHUS B
MPAKTUYECKON JIEITEJIbHOCTH M TMOBCEIHEBHOMN

[IpakTuueckoe 3ansatue «lIpencrasienue
JTAHHBIX B BUJIE TaOJUIl, TUarpamMm, TpaduKoBy.
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KHU3HHM: JUII aHalnW3a pPealbHbIX YHCIOBBIX
TAaHHBIX, MPEACTABICHHBIX B BHAE IUarpamMM,
rpaduKoB; aHaJIM3a uHpopMauu
CTaTHCTHYECKOTO XapaKTepa.

IIpaxtnueckoe 3ansatue «lloncuer renepanbHOn
COBOKYIHOCTH, BEIOOPKH, CPETHETO
apu(pMeTHIecKOro, MEeIUAHbBD).

KonrtpomnbHas pabota o Temam pasaena 4.
Kommieke mpoBepoyHbIX paboT o TeMam
pasnena 4.

3HaHud:

3HAYCHUE MATEMATHYCCKOM HAYKH IS PEIICHUS
3a/la4, BO3HHUKAIOIMX B TEOPUU U TMPAKTHKE;
IIUPOTY M B TO K€ BpPEeMs OrPAaHHYCHHOCTH
HpI/IMeHeHI/IH MAaTEMAaTUYCCKUX METOI0OB K aHaJII/I3y
Y MCCJICIOBAHUIO IMPOLICCCOB U SIBJICHHUH B IPUPOJIC
H OOIIECTBE;

OHpOC 110 BBOAHOMY 3aHATHIO.

3HAYEHUE NIPAKTUKU U BOIIPOCOB, BOSHUKAIOLIUX B
camoil MaTemaTuke il GOPMHUPOBAHUS U
pa3BUTHA MaTEMaTUYECKON HAYKH; HCTOPHUIO
pa3BUTHS IOHATUS YUCIIA, CO3/IaHUS
MaTeMaTU4YeCKOr0 aHaJIn3a, BOSHUKHOBEHUS U
pa3BUTHUS TEOMETPUH;

OHpOC I10 BBOAHOMY 3aHATHUIO.

YHUBEPCAIbHBIA ~ XapakTep 3aKOHOB  JIOTMKHU
MaTeMaTHYECKUX pacCy K JIeHHH, ux
IIPUMEHUMOCTbh BO BCEX 00JacTAX YeI0BEYECKOU
JeSATEIbHOCTH;

TeCTI/IpOBaHI/Ie 110 BCEM TCMaM.

BEPOSTHOCTHBIN XapaKTep Pa3InYHBIX POIIECCOB
OKPYKAaIOIIEr0 MHpA.

Omnpoc o Temam paszzgena Ned
«KombunaTtopuka, cratuctuka, Teopus
BEPOSITHOCTH.
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