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1. MOSICHATEJIBHAS 3AIIUCKA PABOYEH TPOT'PAMMBI YYEFHOI'O
NPEIMETA MATEMATHKA

1.1. Ob6sacTh NPUMeEHEHHS TPOTPAMMBI

Pabouass mporpamma OVIL. 07 «Marematuka» peaqu3yercs B MpeaeiaXx OCHOBHOU
npodeccuoHaTbHON 00pa30BaTEIbHOM MTPOTPAMMBI CPETHETO MPOPECCHOHATFHOTO 00pa30BaHuUs
[IIKPC u IIICC3 B cootBerctBUn ¢ DefepanbHbIM IOCYIapCTBEHHBIM 00pa30BaTeIbHBIM
CTaHIApTOM  cpegHero ofmiero oOpa3zoBanuss U DenepalibHbIM  TOCYAAPCTBEHHBIM
00pa3zoBaTeNIbHBIM CTaHAAPTOM CPEIHETO MPOGECCHOHATHPHOTO 00pa30BaHUS MO CIICIHATIBEHOCTH
44.02.02 «IlpenmogaBanue B HAYaJBHBIX KJIACCAX» OTHOCSIIENHCS K YKPYIHEHHOH rpymme
44.00.00 «OOpa3oBaHHMEe M TNEJIArOTUYECKHE HAYKH» M COOTBETCTBYET «TYMaHUTAPHOMY
POQUITION.

Conepxxkanrie pabodeil mporpaMmbl yueOHOW JTUCIUIUIMHBI pa3palOoTaHO C Y4ETOM
[IpumepHOit OCHOBHO# 00pa30BaTENBPHOM MPOTPAMMBI  CPEIHETO OO0IIero 00pa3oBaHUA,
0/100peHHON penieHneM ¢eaepaTbHOT0 yde0HO-METOAMYECKOTO OOBEAMHEHUS IO 00IemMy
ob6pazoBanuto (mpoTokos oT 28 utons 2016 1. Ne 2/16-3).

PaGowas mporpamma ydeOHOW TUCHUIUIMHBI MOXET OBITh  HCIOJB30BaHA B
00pa3oBaTeNbHBIX OpPraHU3AMUIX CPEAHETO MPOPECCHOHATHFHOTO 00pa30BaHUS, PEaATU3YIONIUX
MIPOrpaMMBbl CpEHETo 0011ero oopa3oBaHusl.

1.2. O0mas xapakTepucTHKA Y4eOHOW JUCUMIIIIHHBI

[Iporpamma OVIL.07 «Martematuka» pa3paboTaHa Ha OCHOBE (enepasbHOTO
roCyJIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa CpeaHero obmiero oopasoBaHusl.

[Iporpamma kKoHKpeTH3UpyeT coaepxkanue npeaMmernbix TeM PI'OC, naer pacnpeneneHue
y4eOHBIX YacoB IO pa3jesaM Kypca U MOCJIeN0BaTeIbHOCTh U3yYEHHUSI TEM U Pa3/esioB yueOHOI
JUCHMIUIMHBL C YY4ETOM MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JOTHKHA Y4eOHOTO
rpolecca, BO3pacTHBIX 0COOEHHOCTEH 00yUJarouXCs.

[Iporpamma 6a30BOro ypoBHS OpPUEHTHPOBAaHA Ha OOydaromuxcs, Onuxailiiee Oymyriee
KOTOpPBIX HE OyJeT CBSI3aHO C U3yYEHUEM MaTeMaTUKHU B BBICIIMX Y4eOHBIX 3aBeleHUAX. B
MPOrpaMMy AUCHMILTMHBI BKIIOYEHbl BaXKHEUIINE MOHSTHS, CO3JAIOUINE JOCTATOYHYIO OCHOBY
oOyuarouumcst Al TpOAOJDKEHUST MaTeMaTHYecKOro OO0pa3oBaHUsA, a TaKKe Ui pelleHus
MPAKTUYECKUX 3a7ad B IOBCEIHEBHOM KU3HH.

N3yuyenue OVIIL. 07 «Marematuka» B COOTBEICTBUM C
@denepallbHBIM  TOCYJApCTBEHHBIM  00pa3oBaTEeNbHBIM  CTAHJAPTOM  CPEOHEro  oOIIero
oOpa3oBaHUsl [OMKHO OOECHeunuTh CHOPMHUPOBAHHOCTH: «IPEACTABICHUI O COIMANBHBIX,
KYJIBTYPHBIX U HCTOPUYECKUX (PaKTOpax CTAaHOBJICHHUS MATEMaTHKW; OCHOB JIOTHYECKOTO,
ANTOPUTMUYECKOTO U MAaTEMATUYECKOTO MBIIICHUS; YMEHUI MPUMEHSTh MOJTYY€HHbIE 3HAHUS
P PEIICHUU Pa3IUYHBIX 3a/1a4; MPEICTaBICHUI 0 MaTeMaTHKe KaK YacTH O0IeYe0OBeUYeCKOn
KYJIbTYpbl, YHUBEPCAJIbHOM $3bIKE HAYKH, IMO3BOJISIOIIEM OIMUCHIBATH M H3y4aThb pPealIbHbIC
Tporecchl U SBIeHUN .

[Iporpamma 6a3oBoro ypoBHS JAENUTCS Ha JBa MpeAMera: aiarebpa W Haudaia
MaTeMaTH4ecKoro aHanu3a u reomerpus. Kypc anreOpsl U Hayal MaTeMaTHYeCKOrO aHau3a
BKJIIOUAeT B ce0s Cleymollne coaepKaTelbHble JMHUU: YHUCIIa U YHUCJIOBBIE BBIPAKEHUS,

! denepanbHBINA rOCYAapCTBEHHBIN 00pa30BaTEIbHBIN CTAHAAPT CPEAHETo (TTOJTHOTO0) 001Iero oopa3oBaHus

/M-Bo obpa3oBanns u Haykn P®. — (Cranmapts! BToporo nokosnenus). [Ipukas Munncrepcrsa 00pa3oBaHus U
Hayku PO ot 17.05.2012 Ne413



TOXKIECTBEHHBIE MPeoOpa3oBaHMs, YPAaBHEHUS M HEPABEHCTBA, (PYHKIMH, MPOU3BOJHAS,
MHTETpajl, BEPOSTHOCTh M CTATHUCTUKA, JIOTHKA W MHOXXECTBO, MAaTeMaTHKa B HCTOPUYECKOM
Pa3BUTHH.

Paznen «Yucna u 4HCIOBBIE BBIPAKCHHS» MPU3BAH CIIOCOOCTBOBATH IMPHOOPETEHUIO
MPAKTUYECKUX HABBIKOB BBIYMCICHUH, HEOOXOIMMBIX Ul MOBCEIHEBHOW XU3HH M HM3Y4EHUS
apyrux mpenmeroB. OH TaKkKe CIYKAT 0a30i uid JalbHEHIIEro M3y4eHHs MAaTEeMaTHKH,
CIOCOOCTBYET PA3BUTHIO JIOTHUECKOTO MBIIUICHHS M (OPMHPOBAHUS YMEHUS MOJIB30BATHCS
BBIUMCIIATEIIHBIMU aNropuTMaMu. Pa3BUTHE TOHATHS O 4YHCIE B MPOrpaMMe AUCIUIUINHBI
«Maremartuka: anredpa U Havaja aHajau3a, TeOMETPHs CPEIHEro o0IIero 00pa3oBaHus CBsI3aHO
C M3y4CHHEM HppAIMOHAIBHBIX YuCell, (JOPMUPOBAHUEM IPEACTABICHUN O JACHCTBUTEIBHBIX U
KOMIUIEKCHBIX YHCIIaX.

Paznen  «ToxnectBeHHble — mpeoOpa3oBaHUs»  HaleleH Ha  (QOopMHUpOBaHUE
MaTeMaTHYeCKOTO armapaTa Ui pPeHIeHHs 3a/Ja4 W3 MaTeMaTHKH, CMEXKHBIX IPEIMETOB,
OKpyxaromiei peasbHOCTH. OJHUMHU U3 OCHOBHBIX 3a/lad M3Yy4€HHUS ITOTO paszeyia SBISIOTCS
pa3BUTHE AITOPUTMHUYECKOTO MBIIUICHHS, HEOOXOAUMOTO, B YaCTHOCTH, JUII OCBOEHHS Kypca
MHQOpMATUKN, W OBJAJACHHE HABBIKAMHM JCAYKTUBHBIX paccyxkieHuid. [IpeoOpasoBanue
CUMBOJINYECKUX (OpM BHOCHUT CBOH creuupuyeckuii BKiIaJ B pa3BUTHE BOOOpaKeHU,
CHOCOOHOCTEN K MaTeMaTH4eCKOMY TBOpuecTBY. O0ydarommuecs oCyIeCcTBISAIOT TOKIECTBEHHbIE
peoOpa3oBaHus MOKA3aTEeIbHBIX, JOTAPUPMHUECKIX, TPUTOHOMETPUIECKAX BBIPAKEHHH, YTO
HAXOJIUT MPUMEHEHHUE B PEIICHHH COOTBETCTBYIONINX YPABHEHUH, HEPABEHCTB M UX CUCTEM.

Paznen «YpaBHeHuss M HEpaBEHCTBa» MPOJOJDKAET anreOpanyuecKkyro JUHUIO Kypca
OCHOBHOHM WIKOJIBI, TEPEHOCS OCHOBHBIE anreOpandeckue TPHUEMBbl pEIIeHUs YpaBHEHHH,
HEPaBEHCTB M MX CHCTEM B c(hepy MppaIlOHANBHBIX U TPAHCICHACHTHBIX BhIpaxkeHni. Ocobas
pOJIb B 3TOM paszjelie MNPUHAMICKHUT 33JaHUSIM C IapaMeTpamMH, KOTOpble TpeOyroT OT
oOyuarouxcs yMEHH HaXOIUTh HECTAHIaPTHBIE MYTH UX PEIICHUH.

Baxnoii 3amaueii pazaena « D yHKITUW» SBIISIETCS TMOJTYICHHE 00YJIarOITUMUCT KOHKPETHBIX
3HAHMM O (QYHKIMUAX KaK MaTeMaTUYecKUX MOJENSAX /s ONUCAaHUS U HCCIeI0BaHUs
Pa3HOOOpPA3HBIX MPOIIECCOB, M1 (HOPMHUPOBAHHMS Yy OOYYAIOUIUXCS TPEICTABICHUH O POJIK
MaTeMaTHUK{ B Pa3BUTUU LMBHIM3AIMU. V3yueHue 3toro Marepuana crocoOCTBYET OCBOEHUIO
CUMBOJIMYECKUM U IpaQUUECKUM s3bIKAMH, YMEHHUIO paboTaTh C TaOIUIIAMHU.

Paznen «Ilpenen u HenpepbIBHOCTh (GYHKIIMU» COCTaBIsET 0a3y M3YUYEeHHUS BCETO pasjesa
MaTeMaTH4ecKoro aHanu3a. e mpenena u HEMPEephIBHOCTU HAXOAAT MPUMEHEHUE B PELICHUH
HEPaBEHCTB METOJI0OM MHTEPBAJIOB, B UCCIIeOBaHUU TpaduKoOB QYHKIMI Ha HAIMYHE aCUMIITOT U
Ap.

Paznen «IIpon3BoaHast 1 MHTErpa» 3aBepilaeT u3yueHue GyHKIMOHATBLHOM JIMHUU Kypca
anrebpa ¥ Havana aHaiau3a. B maTtepuane paszjiena OpraHHYHO MPOSIBISIOTCS MEXIPEIMETHBIC
CBSI3H C KypcaMu reomMeTpuu 1 ¢pusuku. OOyyaroiyecs noxydarT IpeCTaBICHUs O IPUMEHEHUU
anrmaparta MaTeMaTUYECKOTo aHalu3a B PELICHUH 3a/1a4 ONTUMHU3AIIUH.

Paznen «BepossTHOCTP W CTAaTHUCTHKA» SBISETCS KOMIIOHEHTOM MAaTeMaTUYeCKOTO
o0pa3oBaHus, YCHIMBAIOIIUM €r0 MPUKIAAHOE 3HaYeHHE. JTOT MaTepuaa HeoOXOAUM, MPEexe
Bcero, ansi (GopmMupoBaHuS (PYHKIHMOHAIBHON TI'PaMOTHOCTH — YMEHHH BOCHPUHUMATH H
aHaM3UpOBaTh MH(OpMaNMIO, TPEACTABICHHYID B  pPa3MYHBIX (Qopmax, TMOHUMATh
BEPOSITHOCTHBIA XapakTep MHOTHUX pEaJbHBIX 3aBUCHUMOCTEW, MPOU3BOIUTH MpOCTeiine
BEPOSATHOCTHBIE pacuyeThl. PopMysibl KOMOMHATOPUKHU MO3BOJISIOT 00YUYarOIUMCS OCYLECTBIISATh
paccMOTpeHHe pa3HbIX cly4daeB, Mepebop M MOJCYET 4YMCia BapuaHTOB, B TOM 4YHCIE B
MPOCTEHIINX MPUKIAAHBIX 3afadax. [lpu W3ydeHHH CTaTUCTUKM M TEOPUU BEPOSTHOCTEH
oOoraiarTcsi npeJcTaBiIeHus 00ydyaroIuXcs O COBPEMEHHOM KapTHMHE MHUpa U METoJax ero
uccieioBaHus, (OpPMUpPYETCs TMOHUMAaHUWE POJM CTAaTHUCTUKUM KaK HMCTOYHUKA COLHMAJIbHO
3HaYMMOM MH(OPMAIIMK U 3aKJIJIbIBAIOTCS] OCHOBBI CTOXaCTUYECKOTO MBIIIJICHHUS.

Paznen «Jlormka ¥ MHOXKECTBa» CIYXKHT LM OBJIAJCHUS O0yJarOIIUMUCS 3JIEMEHTaMH
MaTeMaTH4eCKOU IOTUKU U TEOPUU MHOKECTB, YTO BHOCUT BaXKHBIN BKIIA/] B PA3BUTHE MBIIILICHUS
Y MaTeMaTHYEeCKOTO S3bIKA.



Paznen «MaremaTuka B HCTOPUYECKOM pa3BUTHH» CIIOCOOCTBYET ITOBBIIICHUIO
OOIIEKyIBTYPHOTO YPOBHS 00yYaromuXcs, HOHUMAHHUIO POJIM MATEMATHKU B 00IIEYETIOBEYECKON
KyJIbType, pa3BUTUHU NMBUIM3AIMM W COBPEMEHHOro oOmiecTBa. Bpems Ha u3ydeHHe 3TOrO
paszzesna JOMOJHUTEIBHO HE BBIJIEISIETCS, YCBOGHUE €r0 HE KOHTPOJIMPYETCS, XOTSI ICTOPUUECKUE
aCIEKThI BILIETAIOTCS B OCHOBHOW MaTepuall BCEX Pa3AeoB Kypca.

Kypc reomerpun BkitouaeT B cedsl ciaeayloUIUe COoAep KaTelbHble JIMHUU: NpPSIMbIE U
IJIOCKOCTH B IPOCTPAHCTBE, MHOTOI'PAaHHUKHU, T€la U MOBEPXHOCTHU BpallleHUs, 00bEMbI TEl U
IJIOLIA/IA TOBEPXHOCTEN, KOOPAUHATHI U BEKTOPBI.

Paznen «llpsiMmple M MUIOCKOCTH B NPOCTPAHCTBE» SIBISIETCS BBOJHBIM M 3HAKOMUT
o0ydJaromuxcs ¢ CoiepKaHNueM Kypca CTepEOMETPUH, C HEKOTOPHIMU BHIaMH MHOTOTPaHHUKOB U
ux n3oOpaxkeHussMu. B 3ToM paszzene BBOASTCS OCHOBHbIE IOHATHSA U (POPMYIUPYIOTCS CBOMCTBA
TPEXMEPHOTO MPOCTPAHCTBA (AKCHOMBI), y oOydarommxcsi (popMupyeTcss HaBBIK HA4YMHATH
pelIeHNEe CTEPEOMETPUUECKUX 3a/1ay, a TAK)KE J0Ka3aTeIbCTBO TEOPEM € U300pakeHus puryp, o
KOTOPBIX UAET Peub, COMPOBOXKAas N300paKeHNUE apryMEHTUPOBAHHBIMU OOBSICHEHUSIMHU.

Paznen «MHororpaHHuku, Tejaa U MOBEPXHOCTh BPAILEHUS» MPU3BAaH CHOPMUPOBATH
MOHATHS TUPAaMUJIBL, MPHU3MBI, Mapajjiesenuieaa, KOHyca, HWIMHApPA, Hiapa, MPaBUIbHOTO
MHOTOTpaHHUKa, OOKOBOH U MOJIHON MOBEPXHOCTHU Te€Na U UX DJIEMEHTOB; U3yYUTh UX CBOICTBA;
chopMUpOBaTh YMEHHUSI CTPOUTh H300paK€HUs M3YdaeMbIX TEJl U CEUEHHUs, a TAaKXKe peuarhb
3a/1a4uM ¢ ITUMH TeJIaMHu.

Paznen «O6beMbl Ten U MIIOLIAAM MOBEPXHOCTEH» MpHU3BaH CHOPMUPOBATH MOHSITUA
o0bema Telna U MIIOLAAN MOBEPXHOCTH; HAYYUTh MOJIb30BaThC (hopMynaMu 00beMa U IO
MTOBEPXHOCTH TeJl.

Henu nzyuenus pasgena «KoopauHaThl U BEKTOPHI B MPOCTPAHCTBE»: cHOpMUPOBATH Y
oOyuaronuxcs MOHATUSL TPOCTPAHCTBEHHOM IEKapTOBOM MPSIMOYrOJILHOM CHCTEMBI KOOPJAWHAT,
KOOpJIMHAT BEKTOpa W TOYKH; U3YYUTh YpPAaBHEHHUS IUIOCKOCTH, chepbl U MPSMON; HU3YUHUTh
NEUCTBUS € BEKTOpaMH; c(hopMHpOBaTh YMEHHUS NIEPEBOAUTD YCIOBHE FEOMETPUUECKOH 3a1aun
B BEKTOPHYIO TEPMHUHOJOTIHIO U CHMBOJIMKY, 3aT€M TPaMOTHO BBINOJHATH COOTBETCTBYIOIIHE
anredpanvecke olepanuy HajJ BEKTOpaMH U, HAKOHEIll, IMOJyY€HHBIH B BEKTOpHOU (opme
pe3ynbTaT MEepeBOAUTh HA T'EOMETPUYECKHM S3bIK; CPOPMUPOBATH YMEHHUS C IOMOUIBIO
YpaBHEHUI MPSAMBIX U IIOCKOCTEH pelaTh METPHUUECKUE 33/]a4l CTEPEOMETPHH.

VYueOuslii npeamer «MareMaTrnka» BXOIUT B 00Opa3oBaTeNbHy0 o0nacth «MaremaTuka u
nH(pOpMaTHKAY.

1. Peanmuzarus  yueOHOM mporpamMmbl  oOecrieuyuBaeTcss Y4eOHBIMH TOCOOMSIMU
Mepsnsk  A.I'., Homupockuii J[.A., IlomskoB B.M. Maremaruka: anreOpa W Hauana
MaTeMaTH4eCKOro aHalln3a, reoMeTpus. Anredpa u Hauaiaa MaTeMaTH4ecKoro aHanusa s 10 ki
YueOHoe mocoOue. YrinyOneHHbI ypoBeHb. — M.: Benrtana-I'pad, 2019r. Mepznsak A.l'.,
Homupogckuii JI.A., ITonskos B.M. MaTtemaTtuka: anreOpa 1 Hayajga MaTeMaTHYECKOTO aHaJn3a,
reoMeTpus. Anrebpa M Haudajga MmaTemMaTHueckoro ananm3a Juisi 11 ki, YuebGHoe mocoOue.
VYrnybnennsiit ypoBenb. — M.: Benrana-I'pad, 2019r. Atanacan JI.C. I'eomerpust ans 10-11 k.

YueOHuk ans oOiieoO6pazoBareabHbIX yupexxaenuil. — M.: [Ipocsemenue, 2019r., BKIItoOUeHHBIMU
B Oenepanbhbliii [lepeueHb yuyeOHHUKOB, PEKOMEHJIOBAaHHBIX MUHHCTEPCTBOM OOpa30BaHUS U
Hayku P® K wucnonb30BaHHI0O B 00pa3oBaTelnbHOM Ipolecce B 0O0IIe00pa3oBaTeIbHBIX
YUPESKICHHUIX, PEATU3YIOLUX 00pa3oBaTebHbIE POTPaMMBbI 00IIIET0 00pa30BaHUs U UMEIOIIHNX
roCyJapCTBEHHYIO akKkpeauTanuto, Ha 2019-2020 yueOHblIii rox.

OcoOblif  aklleHT B MporpaMMe CcJeJdaH Ha HCIO0JIb30BaHHE HMH(POPMAIIMOHHO-
KOMMYHHKAITIOHHBIX TEXHOJIOTUI M TEXHUYECKUX CPEJICTB O0YUECHHUS, UYTO SBJISIETCS OYEBUIHBIM
MPU3HAKOM COOTBETCTBHUSI COBPEMEHHBIM TPEOOBAHMSIM K OpPTaHM3allMM Y4eOHOTO MpoIlecca.
[Iporpamma mnpegycMaTpuBaeT MNPOBEACHUE TPATUIUOHHBIX YPOKOB, YTEHHE YCTAaHOBOYHBIX
TIEKIUH, TPOBEICHNE MPAKTUYECKUX 3aHATUN, CEMHUHAPOB, 0000IIAIONTNX YPOKOB, KOH(DEPESHIIHIA.

[IpakTHdeckoe BBHIMOTHEHHE MPOTPAMMBbI IIPEANOIaraeT BBIIOJIHEHHUE O0YJYarOIIUMHUCS
KOHKPETHBIX BUJOB Y/[: KOHTPOJIBHBIX pabOT, MPOBEPOUYHBIX PAOOT, TECTOBBIX 3aJaHHM, BHUIbI
paboT ¢ TEKCTOM, BBICTABKH YYCHUYECKUX pa0bOT, HETPAIUIIMOHHBIE BBl JOMAITHUX 3a/IaHUH U
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ap. B mporpammMe y4uThIBaeTCs B3aMMOCBSI3b PENPOLYKTUBHOM U poOieMHO (popMbl 00ydeHus,
KOJUICKTUBHOM U CAMOCTOSITENIbHOM paboThl. MICX0As N3 MPUHIIUIIOB COBPEMEHHOTO 00pa30BaHMUs,
peanu3anysl MPOrpaMMbl OPUEHTHPOBAHA HA HOBBIE MOAXOJbl K OpPraHM3alud OOIIEHHS,
COTpPYIHUYECTBA Ha ypoke. VICIoNb3yroTcs akTHBHBIE M WHTEpPAKTHBHBIE (OPMBI yueOHOTO
COTPYIHUYECTBA: «YUHUTENb-YUYCHHUKY, [TapHasl U IPYIIoBas paboTa, 4TO B CBOIO OYEpe/b TaK JKe
BiusieT Ha (opmupoBanue YVY]JI. B Hawanme usydeHus mpeamera o0sS3aTeIBHO TPOBOJIUTCS
BXOJIHAsl JIMarHOCTUYECKasi KOHTPOJIbHAasg paboTa Ha BBISIBIEHUWE YPOBHSA MOATOTOBIEHHOCTU
00yJaromuxcs.

OneHka 3HaHUH M yYMEHMH OOy4aromuxcs HPOBOJUTCS C IMOMOULIBIO HUCHBMEHHOU
9K3aMEHALIMOHHOW paboThl, KOTOpas BKJIIOYAET PA3HOYPOBHEBbIE 3aJaHMsI 10 H3YYEHHOU
qucuuImHe «MareMaTuka.

Kypc 3aBepiaercst 3xk3aMeHOM B IIEPBOM IOJIYTOJIMU TpeThero rofa ooydyenus. [Ipu stom
K 2K3aMeHy O0y4arouiicst JOKEeH MpPOJAEMOHCTPUPOBATh 3HAHUSI OCHOBHBIX MaTeMaTHYECKHUX
MOHATUHN U yMEHUS IPUMEHSTh [I0JIy4€HHbIE 3HAHUSI HAa IPAKTHKE.

1.3. Mecto y4yeOHOro mpeaMera B CTPYKType OCHOBHOI mnpogeccHOHAJIbLHOI
o0pa3oBaTe/IbHOI MPOrpPaMMBbI:
[Ipeamer BXOAWT B YWCIO AWCIMIUIMH, BKIIOYEHHBIX B YYeOHBIM I1aH 0Opa3oBaTeNbHOM

OpraHu3aui ApXaHTeIbCKUHN TEeIaroTHUeCKUil KOJIIEK W SBISETCS 0a30BOW JTUCIMILIMHON
00111€00pa30BaTEIHLHOTO IUKIIA.

1.4. lesn v 32124 y4eOHOT 0 NpeAMeTa — TPeOOBaHMSI K IVIAHUPYEMbIM pe3yJibTaTaM

OCBOEHHS TUCHUIIUHBI:
Lenb u3ydenust yaeOGHOTO MpeaMeTa — pa3BUTHE JMYHOCTH 00YUaIOLIErocs CpeacTBaMu
MaTeMaTHKH, MOATOTOBKA €r0 K MPOJODKEHHUIO 00yUeHHUsS U K caMOpealln3aliid B COBPEMEHHOM

oOmrecTBe

[Inanupyemble pe3y/bTaThl 0CBOCHHS Y4eOHOI0 NMpeaMeTa

TpebooBanus Kk pesyjabratam (mo | [lnanupyemble  pe3yJbTarhbl

PIroC CO0) H3y4YeHHsl Y4eOHOro nmpeamera
JIMYHOCTHBIE 1) poccuiickyto TpaxkaaHckyio | 1) c¢(hOpMHUPOBAHHOCTh
pPe3yabTaThl UJICHTHYHOCTD, MATPUOTH3M, | MUPOBO33pEHHUS,

YBOKEHHE K CBOEMY HapoJy, | COOTBETCTBYIOIIECTO

YYBCTBAa OTBETCTBEHHOCTH IIE€PE] | COBPEMEHHOMY YPOBHIO

PoauHOM, ropiocTH 3a CBOM Kpai, | pa3BUTHSA HayKH u

cBoto Pomumny, mpomuioe ¥ | 0OIIECTBEHHOM MPAKTHKH,

HACTOSIIEe MHOTOHAIMOHAJIBLHOIO | OCHOBAaHHOTO Ha JIAAJIoTe

HapoJa Poccun, YBOKEHHUE | KYIbTYp, a TaKKe pa3IuYHbIX

rOCy/IapCTBEHHBIX CUMBOJIOB | (popM 0OIIIECTBEHHOTO CO3HAHMUS,

(rep06, dmar, rumH); OCO3HAaHME CBOEro MecTa B

2) TpaXITAHCKYIO TMO3UIMI0 KaK | MOJUKYJIBTYPHOM MUPE;
AKTUBHOTO W  OTBETCTBEHHOTO | 2) c(hOPMUPOBAHHOCTH OCHOB

YJICHA pOCCHfICKOFO O6IJ_[CCTB3., CaMOpa3BUTHUA )51
OCO3HAarIIcro CBOHM | CaMOBOCIIMTaHHUA B
KOHCTUTYHUHOHHBIC ImpaBa n | COOTBCTCTBUHU C

O6H3aHHOCTI/I, YBAXKAOMICTO 3aKOH 06H_IC‘-ICJ'IOBGLIGCKI/IMI/I




U TIPaBOMOPSAJOK, 0OIagaromnero

YYBCTBOM COOCTBEHHOTO
JIOCTOMHCTBA, OCO3HAHHO
MMPHUHUMAIOIICTO TPaaAULIUOHHBIC
HaIlMOHAJIBHBIC 148
00IIIeYeIIOBEUECCKUE

T'YMaHHUCTHUYCCKUC 158

JEMOKPAaTHICCKUE IICHHOCTH;

3) TOTOBHOCTh K  CIIy)KEHHUIO
OteuecTBy, €r0 3aIUTE;

4) c(hOpMHUPOBAHHOCTH
MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO DPa3BUTHS
HayKH 1 001IECTBEHHOW MPAKTHUKH,
OCHOBAaHHOTO Ha JTUAJIOTE KYJIBTYD,
a TaKkKe  pasIu4HbIX  (opMm
0OIIECTBEHHOTO CO3HAHMS,
OCO3HAaHWE CBOET0 MecTa B
MOJIUKYJIBTYPHOM MUPE;

5)  chopMHPOBAHHOCTH  OCHOB
CaMOPA3BHUTHS W CAaMOBOCITUTAHHS
B COOTBETCTBUH c
0011e4eIOBEeYeCKUMHU [IEHHOCTSIMU
u uaeanamu IPaXKJaHCKOTO
00IIIeCTBA; TOTOBHOCTD u
CIIOCOOHOCTh K CaMOCTOSITEIbHOM,
TBOPYECKOM M  OTBETCTBEHHOU
NeSITeNIbHOCTH;

6) ToJiepaHTHOE CO3HAaHHE U
MOBEJIEHHE B MOJHUKYIBTYPHOM
MHUpE, TOTOBHOCTh U CHOCOOHOCTH
BECTHU JUAJIOT C APYTUMHU JIOJbMU,
JOCTUTATh B HEM
B3aMMOIIOHUMAHUS, HAXOJUTb
oOlue 1enu U COTpYAHUYATh IS
UX JIOCTH)KCHHs, CIOCOOHOCTH

IPOTUBOCTOSTh HJIE0JIOTHH
IKCTPEMH3MA, HaIlMOHAIK3Ma,
KceHO(poOrH, TUCKPUMHHAIMH 10
COIIMAJIBHBIM, PEIIMTHO3HBIM,
pPacoBbIM, HaIlMOHAILHBIM

NpPU3HAKaM U JIPYTUM HETaTHBHBIM
COLIMANIbHBIM SIBJICHUSIM;

7) HaBBIKM COTPYAHHYECTBA CO
CBEPCTHHUKAMHM, JI€TbMU MIIAJIIETO

BO3pacTa, B3POCIIBIMHU B
00pa3oBaTeNIbHOW, OOIIECTBEHHO
TIOJIE3HOH, y4eOHo-

HCCIIEI0BATENBCKOM, TPOEKTHONU U
JIpPYrux BUAAX AEATEIbHOCTH;

[EHHOCTSMH u uaeanaMu
Ipa)XIaHCKOTO oOriecTBa;
TOTOBHOCTh W CIOCOOHOCTH K
CaMOCTOSITEIbHON, TBOPYECKOU U
OTBETCTBEHHOH JIEATEIHLHOCTH;
3) HaBBIKM COTPYAHHMYECTBA CO
CBEPCTHHKAMH, JNEThMH
MUJTAJIIIETO BO3pAcTa, B3POCIBIMU
B 00pa3oBaTeNbHOM,
00IIECTBEHHO ITOJIC3HOM,
y4eOHO-UCCIIeI0BATENBCKOM,
MPOCKTHOH W JIPyrHX BHUIAX
NeSITeTbHOCTH,

4) TOTOBHOCTh U CIIOCOOHOCTH K
00pa3oBaHUI0, B TOM YHCIIE
caM000pa3oBaHUIo, Ha
MPOTSHKEHUU  BCEM  KU3HMU;
CO3HATEIhHOE  OTHOIIEHHE K
HENpEephIBHOMY  00pa30BaHUIO
Kak YCIIOBUIO YCIIEITHOU
npoeCCuOHATBHOU u
0O0IIIECTBEHHON AEATEILHOCTH,
5) SCTETHYECKOE OTHOIICHHE K
MUDY, BKJIIOYasi 3CTETHKY ObITa,
HAy4YHOTO U TEXHHYECKOTO
TBOPUYECTBA, CHopTa,
0OIIECTBEHHBIX OTHOILLICHUIA;




8) HpaBCTBEHHOE CO3HAHHE W
MOBEJICHUE Ha OCHOBE YCBOCHUS
00I1I€YeIOBCYECKHUX LIEHHOCTEH;

9) TOTOBHOCTHh M CIOCOOHOCTH K
oOpa3oBaHWIO, B TOM HYHCIEC
caM000pa3oBaHUIO, Ha
MPOTSHKEHU N BCEM KWU3HU;
CO3HATEIIFHOC  OTHOIICHHWE K
HENPEePBIBHOMY 00pa30BaHUIO Kak
YCIIOBUIO YCIIEIIHOU
npodeccrnoHaTbHOM "
OO0IIEeCTBEHHON JIeITCILHOCTH,

10) »screTHdeckoe OTHOIICHHE K
MHUpPY, BKJIIOYas JCTETHKY ObBITa,
Hay4HOTO " TEXHHYECKOTO
TBOPUYECTRBA, CriopTa,
0OIIEeCTBEHHEIX OTHOIIECHUI,

11) npuHATHE U peanusaluio
LIEHHOCTEHN 3710pOBOTO u
Oe3omacHoro  o0Opaza  JKW3HH,
noTpebHOCTH B (DU3MUYECKOM
CaMOCOBEPIIICHCTBOBAHHH,

3aHATUAX CIIOPTHUBHO-
03JI0POBUTEIIBHOM
JeSITeNIbHOCTBIO, HENpUsTHE
BpEAHBIX TPUBBIYEK: KypeHHS,
yrnoTpeOIeHus AJTKOT 014,
HapKOTHKOB;

12) OepexHOE, OTBETCTBEHHOE H
KOMIICTEHTHOE  OTHOIICHHE K
dbuzmyeckomy u
NICHXOJIOTUYECKOMY 37I0POBbIO, KaK
COOCTBEHHOMY, TaK H JPYTHUX
JrOIEeH, yMEHHE OKa3bIBaTh
NIEPBYIO IIOMOIITb;

13) oco3HaHHbIN BBIOOp Oymymien
npodeccud ¥ BO3MOXKHOCTEH
peanu3aiu COOCTBEHHBIX
YKU3HEHHBIX TUIAHOB; OTHOIIICHUE K
po(eCCUOHATILHON JIEATEIILHOCTH
KaKk BO3MOXKHOCTH Y4YacTHs B

peleHnun JINYHBIX,
OOIIICCTBEHHBIX,
rOCy/IapCTBEHHBIX,
0OIIeHAITMOHATBHBIX TPOOIIEM;

14) c(OpPMHPOBAHHOCTH
9KOJIOTUYECKOTO MBIIIICHUS,

IIOHUMAaHWs BIUSHUSA COLIMAIIBHO-
DKOHOMHYECKHUX IIPOLECCOB Ha
COCTOSIHHE IIPUPOTHON u
COLMAIbHOU Cpelbl;




npuoOpeTeHHe OMbITa HKOJIOTO-
HaIPaBJIEHHOM JIEATEIbHOCTH;

15) OTBETCTBEHHOE OTHOIIEHHUE K
CO3JaHMIO CEMbUM HA OCHOBE
OCO3HAHHOTO IPUHATHS HEHHOCTEN
CEMEHHOM KU3HM.

MeTal’lpe}]MeTl—[l)Ie

1)  ymMeHue  CaMOCTOSITENIbHO
ONPEEIATh eI JIESTEIbHOCTH U
COCTaBJIATH IINIaHbI ACATCIBHOCTH,
CaMOCTOSITEJIBHO  OCYLIECTBIIATD,
KOHTPOJIUPOBATH 5
KOPPEKTUPOBATh  AEATEIbHOCTD;
HCIIOJIb30BaTh BCE BO3MOKHbBIE

pecypceel JUISE JIOCTHIKEHUS
MOCTaBJICHHBIX nesei u
peanu3anuu TJIaHOB
JIeATEIILHOCTH, BBIOMpATh
yCHEUIHbIE CTpaTeruu B

Pa3IMYHBIX CUTYaAIUSAX;
2) yMeHue MPOAYKTUBHO 00IATHCS
U B3aMMOJIEMCTBOBATHh B MPOIIECCE

COBMECTHOH JIeSITEIIHOCTH,
YUUTBIBATh ~ TO3UIUH  JAPYTUX
YYaCTHHKOB JIEATEeIIbHOCTH,
s dexTuBHO paspemarb
KOH(JIMKTHI;

3) BJIAJICHUE HaBBIKAMHU
TMO3HABATEIHHOM, yaeOHo-
HCCIIEIOBATENBCKOM U MPOEKTHOM
JIeATEeIIbHOCTH, HaBBIKAMH
paspenieHus npo0em;
CIIOCOOHOCTh U TOTOBHOCTb K
CaMOCTOSITEIIbHOMY MTOUCKY

METOJIOB PEUICHHS MPAKTUYCCKUX
3a1a4, MPUMEHEHHWIO Pa3JIMYHbIX
METOJIOB TIO3HAHUS;

4) TOTOBHOCTh M CIOCOOHOCTH K

CaMOCTOSITEIbHOM

UH(GOPMALMOHHO-TIO3HABATEILHOI
NEeSITEeNbHOCTH, BIIaJICHUE
HaBbIKaMU TIOJTyYESHUS

HeoOXxonuMol  MHpopMau U3
CJIOBapeil pa3HbIX THUIIOB, YMEHHE
OPUEHTUPOBATbCSI B  Pa3IMUHBIX
UCTOYHUKAX uH(pOpMaIHH,
KPUTHYECKH OLIEHUBATh u
UHTEPIPETHUPOBaTh HUH(POPMALHIO,
MOJIy4aeMyK0 M3  pa3IM4YHBIX
HCTOYHUKOB;

5) yMeHue UCnoJyb30BaTh CPENCTBA
MH(POPMAIMOHHBIX u
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI

1) yMmeHHe caMOCTOSATEIBHO
ONPENENATh LENU JESITEIbHOCTH
u COCTaBJISATh TJTaHbI
JESITEIbHOCTH; CaMOCTOSITENILHO
OCYILIECTBIISATh, KOHTPOJIUPOBAThH
U KOPPEKTUPOBAThH
JeSITENIbHOCTh; NCIIOJIb30BaTh BCE
BO3MOXHbBIE  pecypchl s
JOCTHKEHUS MIOCTABJIEHHBIX
nejled W peanu3aluu  IUIaHOB
JIeATSIIHHOCTH, BBIOMpATH
yCIICIIHbIE CTpaTeruu B
pa3IMYHbIX CUTYaIUsX;

2) yMEHHUE MIPOAYKTUBHO
0o01IaThCs U B3aMMO/JIEHCTBOBATH

B nmpouecce COBMECTHOMN
JESTEIILHOCTH, YIUTHIBATH
MO3UIUU JPYIUX YYaCTHUKOB
JIeSITETLHOCTH, a3¢hexTuBHO
paspeniaTh KOH(IUKTHI,

3) BJIAJICHUE HaBBIKAMA
MMO3HABATEIHHOM, yaeOHO-
HCCIIEN0BATENbCKON U
MIPOEKTHOM JeSITENIbHOCTH,
HaBbIKaMU paspenieHus
npobiem; CIOCOOHOCTh u
FOTOBHOCTD K
CaMOCTOSITEILHOMY MOUCKY
METOJIOB pelieHus
MPAKTHYECKUX 3a/1ad4,
MIPUMEHEHUIO pa3IMYHBIX

METOJIOB TIO3HAHUS;
4) TOTOBHOCTb U CIIOCOOHOCTH K
CaMOCTOSTEIBHOM

nH(pOpMaIMOHHO-

MO3HABATENBHON JIEATENLHOCTH,
BJIa/ICHUE HaBBIKAMU TOJTYUYEHUS
HeoOXoauMoi MHpOpMAIUN U3
CJIOBapeil pa3HbIX TUIIOB, YMEHUE
OPUEHTUPOBATHCA B Pa3TUYHBIX

UCTOYHUKAX uHpopMaLuy,
KPUTUYECKH  OILIGHUBaThb U
UHTEPIPETHPOBATD

UHPOpMaLIMIO, TOIYYaeMyl0 W3
Pa3IUYHBIX UCTOYHUKOB;
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(manee - WKT) B peueHun
KOTHUTHUBHBIX, KOMMYHHKAaTHUBHBIX
U OpraHU3allMOHHBIX 3ada4 C

coOuoIcHEM TpeOoBaHUt
OPTrOHOMMUKH, TEXHUKU
0e30I1aCHOCTH, TUTHCHBI,
pecypcocOepekeHus, IPaBOBbIX U
ITUYECKUX HODM, HOpM

UH(POPMAITMOHHON 0€301TaCHOCTH;
6) yMeHUE ONPEeIeNISITh Ha3HAYCHHE
u GbyHKIAHA Pa3IMYHBIX
COIMAIILHBIX HHCTUTYTOB;

7)  yMEHHME  CaMOCTOSITEIHHO
OIICHUBATh U MPUHUMATH PEIICHUS,
OTIPEICIISIOIINE CTpATETHIO
TTOBE/ICHUS, c Y4EeTOM
TPOKIAHCKUX ¥  HPABCTBEHHBIX
IIEHHOCTEMH;

8) BJIAJICHUE SI3BIKOBBIMU
CpeICTBAaMHU - yMEHHE SICHO,
JIOTUYHO W TOYHO W3JIaraTh CBOYO
TOYKY 3pEHUs, UCIOJIh30BaTh
aJICKBaTHBIC SI3BIKOBBIE CPEJICTBA;

9) BJIAJICHUE HaBBIKAMHU
MO3HABATEIbHONU pedIiekcun  Kak
OCO3HAHUS COBEpIIIaeMbIX

NEUCTBUHI u MBICIIUTEILHEIX
MPOIIECCOB, HX PpE3yJIbTaTOB U
OCHOBAHUH, TPAaHUI] CBOCTO 3HAHUS
n HE3HAHUS, HOBBIX
MO3HABATEJIBHBIX 33/1a4 M CPEJICTB
HX JTOCTHIKEHMS.

5) BJIaJICHHUE SI3BIKOBBIMU
CpeicTBaMU - YMEHHE SICHO,
JIOTUYHO ¥ TOYHO M3JIaraTh CBOIO
TOYKY 3pEHUS, HCIIOJIb30BAThH
aJICKBATHbIE SI3bIKOBBIE CPEJICTBA;
6) BJIQJICHUE HaBBIKAMH
NO3HABATEIBHON pe(IEKCHH KaK
OCO3HaAHUS COBEPIIIAEMBIX
JICUCTBUHA W MBICIMTEIbHBIX
MPOIIECCOB, UX pE3yJIbTaTOB U
OCHOBaHWM, TpaHMI]  CBOErO
3HAHUS W HE3HAHUS, HOBBIX
MMO3HABATEJIHHBIX 3a/1a4 "
CPEJICTB UX JOCTH)KCHUSI.

Ipeamertnbie (Y)

1) c(hOpMHUPOBAHHOCTH
NpeCTaBICHUNA O HEOOXOIUMOCTH
JI0Ka3aTeNbCTB NPU OOOCHOBAHUU
MaTeMaTUYECKUX YTBEPKICHUU W
pOJIM aKCHOMATUKU B MPOBEIACHUU
JIeTyKTUBHBIX PACCYXJICHUH;

2) c(hOpMHUPOBAHHOCTH
HOHSATUITHOTO arrapara 1o
OCHOBHBIM  paszieinam  Kypca
MaTeMaTHKH; 3HAHUA OCHOBHBIX
TeopeM, (OpMylT U YMEHHS UX
NPUMEHSTh, YMEHHUS JOKa3bIBaTh
TEOPEMBI u HAXOJUTh
HECTaHJIAPTHBIE CIIOCOOBI PEIICHHS
3a/1ay;

3) cpopMUPOBAHHOCTH YMEHHIA

MOJCINPOBATH PCAIIbHBIC
CUTyaluu, HUCCICI0BATh
IIOCTPOCHHBIC MOJCIIH,

BbInyCKHUK 10J17KeH 3HATD:

- 3HaYeHHE MaTEeMaTHYECKOM
HAayKd JUIs pelIeHus 3ajad,
BO3HUKAIOIIUX B TEOPUU U
MPAaKTHKE; LIIUPOTY U B TO K€
BpeMs OTPaHUYEHHOCTh
MPUMEHCHUSI ~ MaTEMaTUYECKHUX
METO0B K aHaIn3y H
HCCJICIOBAHUIO  TPOIIECCOB U
SBIIGHUI B TIPUPO/JIE U OOIIIECTBE;
- 3HAQYEHUE MPAKTUKH U
BOIIPOCOB,  BO3HHMKAIOIIUX B

camoi MaTeMaTHKe IS
dopmMupoBaHHS U pa3BUTHA
MaTeMaTHYeCKOM HayKH;
UCTOPUIO  Pa3BUTHsI  TOHSTHSA
quca, CO3aHHUs
MaTEMaTH4ECKOIO aHaJIN3a,

BO3HHUKHOBCHUA n Pa3BUTUA
T'COMCTPUH;
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MHTEPIPETUPOBATh  ITOJIYyYCHHBIN
pe3ynbTar;

4) c(hOpMHUPOBAHHOCTH
MPEICTaBICHH 00  OCHOBHBIX
MTOHATHUSX MaTeMaTHIeCKOTO
aHaJIW3a U UX CBOMCTBAX, BJIaJICHHUC
YMCHHEM XapaKTepPU30BaTh
HOBE/ICHUE GbyHKIUH,
UCIIOJIb30BaHUE MOJTYYCHHBIX

3HAHUM JUIsl ONHUCAHUS W aHaln3a
pEabHBIX 3aBUCUMOCTEN;

5) BIIaJICHUE YMEHUSIMU
COCTaBJICHUSA BEPOSITHOCTHBIX
MOJIEJIEd MO YCJIOBHIO 3aJa4d M
BBIYUCIICHUS BEPOSITHOCTH
HaCTYIUICHHSI COOBITHI, B TOM
Yucjie ¢ MNpuMeHeHueM GopMy
KOMOMHATOPUKH U  OCHOBHBIX
TEOPEM TEOPUU BEPOATHOCTEM;
HCCIICJOBAaHUA CITy4alHbIX
BEJIMYMH IO UX PACTIPEICICHHUIO.

- YHUBEpCAJIbHBIM  Xapakrep
3aKOHOB JIOTUKHU
MaTE€MaTHYECKUX PAaCCYXKICHUN,
UX IPUMEHHMOCTH BO BCEX

00JacTsx 4eJI0BEYECKON
JESITENIbHOCTH;

- BEpOSTHOCTHBI  Xapakrep
Pa3IUYHbIX IIPOLIECCOB

OKPY>KaloIlero MUpa.
BhInyCKHUK 10/2KEH yMeTh:
ajreopa

- BBIMOJHATH apudMeTHIecKue
JNeHWCTBUS HAJl YMCIIaMH, codeTas
YCTHBIE U TUCBMEHHBIC TIPUEMBI;

HaxXoauThb HpI/I6HI/I)KeHHI)IC
3HAa4YCHUA BCJIINYNH u
MOrpeIrHOCTAU BBIUMCIICHUH
(aOcoJtoTHAsE M OTHOCUTEIIbHASA);
CpaBHHUBATh YHCJIOBBIC
BBIPAXKCHUA,

- HaxXOJWUTb 3HAUYCHHUA KOPHA,
CTETeHH, jorapudma,
TPUTOHOMETPHYCCKUX
BBIPAKECHUI Ha OCHOBE

OTIPEJICIICHUS, WCIOJB3Ys TIpH
HEe00XOIUMOCTHA

WHCTPYMCHTAJILHBIC  CPEJICTBA;
MOJIb30BAaThCS  TPHUOMIKEHHOM
OIICHKOW TpU  MPAKTUYCCKUX

pacdyerax;

- BBINIOJIHATH TMPeoOpa3oBaHMs
BBIpaKCHHH, IPUMEHSIS
bopmyIIbI, CBSI3aHHBIC co
CBOMCTBaMH CTEIICHEH,
norapudmos,

TPUTOHOMETPUUECKUX (PYHKIIHIA;
- UCTOJIb30BaTh MPUOOpPETECHHBIE
3HAHUS u YMEHUS B
MPAKTHYECKON JEeSTENbHOCTH H
MOBCEIHEBHON  JKM3HM:  JUIA
MPAKTHYECKUX  PACYETOB IO
dopMynam, BkiIouas (GOpPMYIbI,
coJiepxarue CTETIeHH,
paauKanbl, gorapupmel U
TPUTOHOMETpHUUYECKHE (YHKIIUH,
UCMOJb3Yysl MPU HEOOXOUMOCTH
CIpaBOYHBIE  MaTepuanbl U
IOPOCTEHIINE BBIYMCIUTEIbHbIE
YCTPOMCTBA.

(pyHkuum u rpapuxku

- BBIYUCIIATH 3HaUeHUE (PyHKIUU
o 3aJJaHHOMY  3HAYEHUIO
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ApryMCHTa npu Pa3IMIHbIX
cnoco0ax 3amanust GyHKIUY;

- OIIpENIeIAT OCHOBHBIE
CBOMCTBAa YMCIOBBIX (DYHKIHUH,
WLTIOCTPUPOBATh 1754 Ha
rpadukax;

- CTPOWTH TpaQuKH H3y4EHHBIX
GyHKUMM, WIIIOCTPUPOBATh IO

rpaduky CBONCTBa
AIIEMEHTAPHBIX (QYHKINI;
- UCTIOJIB30BaTh TIOHSTHE

GyHKIMM A7 ONUCAaHUS U
aHaJan3a 3aBUCUMOCTEH BETUUNH;
- UCMOJIb30BaTh MPUOOpPETECHHBIE
3HAHUS u YMEHUS B
MPAKTUYECKON JESTENIbHOCTH U
MOBCEIHEBHOM  JKM3HM:  JUId
OTIMCaHUS C TIOMOIIbIO (PYHKIUI
pa3JINYHBIX 3aBHCUMOCTEN,
NPEJICTaBICHUs UX TpapUuecKu,
UHTEPIIPETalNU I'padUKoB.
HayaJja MaTeMaTH4ecKoro
aHaJIM3a

- HaXOJWTh  IPOU3BOJHbBIE
AJIeMEHTaPHBIX (QYHKITU;

- HCNOJb30BaTh MPOU3BOJAHYIO
JUTSI N3y4YEHUsI CBOMCTB (YHKITUN
Y TIOCTPOEHUS TPaPUKOB;

- MPUMEHSATH MPOU3BOJHYIO IS
MIPOBECHUS MPUOIHKEHHBIX
BBIUMCIICHUH, pemaTh 3aJauyu
NPUKIATHOTO  XapakTepa Ha
HaxX0XkJeHue HauOoJbIIero Hu
HAUMEHBIIIETO 3HAUCHUS;

- BBIYHCIATH B MPOCTEHIINX
ClIydasX IUIOIIAaad U OObEMBbI C
HCI0JIb30BaHUEM
OTIPEICIEHHOTO UHTErpaa,

- UCTOJIb30BaTh MPUOOpPETECHHBIE
3HAHUS u YMEHUS B
MPAKTHYECKON JEeSTENbHOCTH H
MOBCEIHEBHON  JKM3HM  JUIA:
pellieHrs MPUKIAIHBIX 3ajad, B
TOM 4yucIe COLIMAJIbHO-
HSKOHOMHYECKUX M (PU3NYECKHUX,
Ha HauOOJbIINE M HaWMEHBIIHE
3HAUEHUs, Ha  HAXOXKICHHE
CKOPOCTH M YCKOPEHHUSI.
YPABHEHHUS U HEPABEHCTBA

- pemiath palMoHalIbHbIE,
[I0Ka3aTeJIbHbIE,
JorapupMuIecKue,
TPUTOHOMETPUUECKUE
YpaBHEHHUs,  CBOJSILIMECS K
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JUHEMHBIM M KBaJpaTHBIM, a
TaKke AQHAJIOTUYHbIE
HEPAaBEHCTBA U CUCTEMBI;

- HCIOJIb30BaTh TpapUUeCKHid
METOJ| PpCILICHUs YpPaBHCHUH U
HEPaBEHCTB;

- 1300pakaTb Ha KOOPJIMHATHOMN
IJIOCKOCTH PELICHUs YPABHEHUH,
HEPAaBEHCTB U CHUCTEM C JABYMS
HEU3BECTHBIMU;

- COCTaBJSITb U peIlaTh
YpaBHEHHS U  HEPaBEHCTBA,
CBA3BIBAIOILINE HEU3BECTHbIE
BEJIMYMHBI B TEKCTOBBIX (B TOM
yHclie TPUKIAIHBIX) 3a/1a4ax;

- UCMOJIb30BaTh MPUOOPETECHHbBIE
3HAHUS u YMEHHUS B
MPAKTUYECKON JESTENIbHOCTH H
MOBCETHEBHOM  JKM3HM:  JUId
MOCTPOGHUS U  HCCIEIOBaHUS
MPOCTEHIINX ~ MaTeMaTUYECKUX
MOJEIIEN.

reomMeTpus

- pacro3HaBaTh Ha 4YepTekKax U
MOJIENIAX IPOCTPAHCTBEHHbIE
bopmar; COOTHOCHUTH
TpeXMEpHbIE OOBEKTBl C€ HX
ONMCAHUSIMH, U300PAKECHUIMU;

- OIUCHIBATh B3aUMHOE
pacIoJIOKEHHE  MpSIMBIX U
IUIOCKOCTEHl B  IPOCTPAHCTBE,

apryMEeHTHPOBATh CBOU
CYXKJICHUS 00 3TOM
PacIoJIOKEHUH;

- QHAJIM3MPOBATh B MPOCTEHIIHX
CITydasx B3aMHOE
pacrojio)keHue  OOBEKTOB B
IIPOCTPAHCTBE;

- H300paxkaTh OCHOBHEBIE
MHOTOT'PaHHHUKH U KPYTIIbIC TETIA,
BBINIOJIHATH YepTEKHU 10

YCIIOBUSIM 3aJay;
- CTPOUTH NPOCTEHUIINE CEUCHUS
Ky0a, MpU3MbI, TUPAMUIBL;

- pelars IUIAHUMETPUYECKHE U
IIPOCTEMILNE
CTEPEOMETPUYECKUE 3aJaud Ha
HaX0XJIECHUE TE€OMETPUUYECKUX
BEJIMYNH (nnvH, YIJIOB,
momajei, o0beMoB);

- HCIOJIb30BaTh IpU pEIICHUN
CTEPEOMETPUUECKUX 3az1a4
IUIaHUMETpUUeckue GakTsl |
METO/IbI;
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- INPOBOJUTH JIOKa3aTeJbHbIE
paccyXJeHus B XOJie pELICHUS
3aza4;

- HMCIIOJIb30BaTh MPHOOPETCHHBIE
3HAHUS u YMEHHUS B
IPAKTUYECKON JESTENIbHOCTH U
MOBCEIHEBHOM  JKM3HM:  JUId
uccie0BaHusl (MOCTHPOBAHMS)
HECJIOKHBIX PAKTHYECKUX
CUTYyallMil HA OCHOBE U3YYEHHBIX
dbopMyn wu CBOUCTB (uryp;
BBIYMCIICHUS 00BeMOB u
IJI0IAAe IIOBEPXHOCTEN
IPOCTPAHCTBEHHBIX TEJI  IpH
pelIeHnH MpaKTHYeCKUX 3ajad,
UCIOJIb3YSl MPU HEOOXOIUMOCTH
CIIPAaBOYHUKU u
BBIYHCIIUTENbHBIE YCTPOMCTBA.
KOMOMHATOPUKA, CTATUCTHKA
U TeOPHUsl BepPOsITHOCTEM

- perarb npocTenmme
KOMOWHATOPHBIC 3a7a4u
MeTo/IoM Tnepebopa, a TaKxke C
HCIIOJIb30BAHNEM W3BECTHBIX
(opmyu;

- BBIUMCIATH B TMPOCTEHINNX
CllydasiX BEpOSITHOCTU COOBITUI
Ha OCHOBE IIOJCuUeTa 4YHcia
UCXOJIOB;

- MCII0JIb30BaTh MPHOOPETEHHBIE
3HAHUS U YMEHUS B
IPAaKTUYECKON JAEATEJbHOCTH U
IOBCEJTHEBHOM  KM3HM:  JJIA
aHaju3a peajbHBIX UHCIIOBBIX
JAHHBIX, IPEJICTABICHHBIX B
BUJEC  JuarpaMM, TIpadUKoB;
aHanu3a UHpOpMALIUU
CTaTUCTHUYECKOTO XapakTepa.
O0yyarommuiics MOJIy4YUT
BO3MOKHOCTh HAYYMThCH

° pewath anredpanveckue
3aJjauu

° pemars 3a1a4n
MaTEMaTHYECKOT0 aHAJIN3a

° pemare W J0Ka3bIBaTh
F€OMETPUYECKHE 3a/1a4H

° pematb KOMOMHATOPHO-
BEPOSITHOCTHBIE U
CTaTHUCTUYECKHUE 3aJauu
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2. CTPYKTYPA U COAEPKAHUE YYEBHOI'O ITPEJIMETA

2.1. O0beM yueOHOro npeaMera M BHAbI Y4eOHOMH padoThI

Bua yueOHo# paGoThl Oovem
uacoe
Oobs13aTesIbHAS ayIUTOPHAsI y4eOHAasi HATPY3Ka (Bcero) 178
B TOM YHCJIE:
JICKITUU 60
nmabopaTopHbIE pabOTHI
MPAKTUIECKHUE 3aHSATHS 99
Hrorosasi arrectanus B Gopme dK3aMeHa 18
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2.2. TemaTnueckuii miiad u copep:xkanne OYIL.07 «MaremaTuka»

HaumeHoBanue Conep:xanue yueOHOro MaTepuaJa, JadopaTopHblie U NPaKTHYECKUE Konuu Inanupyemble BUIbI JeSITEIbHOCTH DJIeKTPOHHBbIE U
pa3iesioB u TEM padoThl, caMoCTOsATEIbHAS PadoTa 00YYAKO I XCSH €CTBO | 00y4YAIOUIMXCS HCXOS U3 MPeIMEeTHbIX U nupoBbIe pecypenl
4acoB MeTaNpeIMEeTHBIX Pe3YJbTATOB
1 2 3
Beenenue. MaremaTuka B HayKe, TEXHUKE, IKOHOMHUKE, HH()OPMAIIMOHHBIX TEXHOIOTHSIX 1
U TPaKTHYECKON mesteibHOCTH. llenn W 3amaudl M3ydeHWs MATEMaTUKH B
YUIPSKICHUSIX HAYATBHOTO U CpelHEro npohecCHOHAIBLHOr0 00pa30BaHusl.
Pazpen 1. 41
Auiredpa
Tema 1.1. JIu4HOCTHBIE pe3ysIbTaThl: CPOPMUPOBAHHOCTH NPEICTABIEHUN O Hcronb30BaTh TEOPETHKO-MHOXeCTBeHHBIN | https://resh.edu.ru/subject/le
PazButne MaTEMaTnke Kak yHHBEPCAILHOM S3BIKC — HAyKH, CPEACTBE MOJCINPOBAHIS anmapaT s ONMCAHMA XOfa pemeHus | sson/4730/start/
ABJICHUU U MPOLECCOB, UACAX U METOAAX MAaTEMAaTUKHU.
TTOHTHS 0 ITo3naBaTtenbHbIe YY1 IOKCK U BBIJIENIEHHE HEOOX0ANMON HH(pOpMAIIK MATCMATHHUCCKIX 3a/1at, 4 TAKKC peasbHRIX .
qucie PeryasituHbie YV JI: Lenenonaranue Kak 0CTaHOBKA yIeOHbIX 1 TPOIIECCOB U SBJICHHUI, mpu perennu 3anad | https://resh.edu.ru/subject/le
[TO3HABATEJBHBIX 33134 u3 JPYTHX yIeOHBIX npeaMeToB. | sson/5255/start/
KommyHnukaTuBHble YY/[: yMeHUe ¢ JOCTaTOYHOMN MOJHOTOM U TOYHOCTBIO OnepupoBaTh TOHATHSAMU: PalMOHATIHLHOE
BBIPQKaTh CBOM MBICIH B COOTBETCTBHM C 3aJa4aMd U YCIOBHSIMH YHUCIIO, JIECTBUTENLHOE yucio, | https://resh.edu.ru/subject/le
KOMMYHHKAITUH OOBIKHOBEHHast Apo0b, mecsATHuHas npoOb, | SSon/4727/start/158514/
CoaepixaHue yueGHOro MaTepuasia 4 MPOIICHTBL. BBIMONHATE  apupMeTHICCKHE
1. | Lensle u panpioHaIbHBIC Yucia. JleficTBUTEIpHbIC YHCTA. 1 onepanuu C pallMOHAJIbHBIMU
2. | TlpubnvkeHHbIC BHIYUCIICHUSI. ¥ ICHCTBUTCIIBHBIMH IHCIIAMH,
TIpaKTHYeCKHE 3aHATHS 3 OPHOTIDKEHHBIC BBIYUCICHHS, HCIOIB3Ys
INpakTuueckoe 3anatue 1. Boimonnenne apudmMeTnueckux IeHCTBUH Hax 1 npaBuIa OKpyrieHus. Jlenats TMPUKHAKY
AHCIIAMIL. 1 OLICHKY pe3yiabTara BBIYHCIICHHH.
ITpakTiueckoe 3austue 2. Haxox/aeHne npuOImKeHHbIX 3HAYCHNH BETHUKH. 1 OnepnpoBath  MOHATHAMH:  TOKJIECTBO,
IIpakTuueckoe 3anaTUe 3. CpaBHEHUE YUCIOBBIX BBIPAKEHHUIA. 1 YPaBHEHHE, HEPABEHCTBO; nenoe
U paIlOHAIFHOE YpaBHEHHE, HEPABCHCTBO.
BeImonHsITe  TpeoOpa3oBaHUS  IIENBIX
U pallMOHAJIBHBIX  BbIpakeHUH.  Pemath
OCHOBHBIE THIIBI IEIBIX HPPAIMOHATBHBIX
YpaBHEHUH W HepaBeHCTB.  [IpumeHsTH
palfoHabHBIE YPABHEHHS M HEPaBEHCTBA
JUISL  pelieHHMs MaTeMaTHYeCKHX  3a1ad
W 3a]a4 W3 pPasIMJHBIX O0NacTeil Hayku
U peajibHOW KU3HU
Tema 1.2. JINYHOCTHBIE PE3y/ILTAThI: OBJIaJICHUE MATeMATHICCKUMH 3HAHUAMHU 1 DopMyIHPOBATE, samuceiBath | https://resh.edu.ru/subject/le
Kopnu, crenenn | YMCHIAMI, HEOOXOMMBIMH B TTOBCETHEBHOM YKHU3HH, JUIST OCBOCHHS CMEXKHBIX B CHMBOIITIECK O dopme | sson/5498/start/

U JIorapu@pmMbI

€CTECTBEHHOHAYYHBIX TUCIHMIUIMH M JUCIHUIUTIH TPO(PEeCCHOHABHOTO IUKJIA,
JUTS TIOTY9eHUs] 00pa30BaHUA B 00JIACTSIX, HE TPEOYIOMNX YIITyOIeHHOM
MaTEMaTHYECKOW IIOTOTOBKH.

W WUTIOCTPUPOBATh TIPUMEPAMH CBOMCTBA
KOpHS N-O CTENEHU
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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/

IosuaBartensubie YY1 Boi60p HanbOosee 3QPeKTHBHBIX CLIOCOOOB BbIOIHATS npeobpa3oBanus | https://resh.edu.ru/subject/le
npeobpa3oBaHUA TOKICCTB UppalOHANBHEIX ~ BBIpakeHHil. Pemiate | sson/4729/start/
PerynsatuBable YY/I: cocTaBneHue rmaHa npeoopa3oBaHus TOXKIECCTB
Kommynukatuuoie YY/I: 1uanupoBaHue ydeOHOrO COTPYIHHYECTBA C OCHOBIHBIC THITBL HPPAIOHATLHBIX .
) ypaBHeHHH U HepaBeHCTB. [Ipumensath as | https://resh.edu.ru/subject/le
MIpenoyiaBaTesIeM 1 OJHOTPYIITHUKAMHU
pelIeHuUs Pa3ITHYHBIX 3agau | sson/5753/start/
Cojnep:xanue yueOHOr0 MaTepuajia 9
1. | Kopuu u crenienu. KopHu HaTypabHOM CTETICHH U3 YKCIIA M UX CBOWCTBA 1 “PpatyonaTbHAe paprict ;
' C P - ROp P . C ) u HepaBencTBa. Crpouth, uuTath Tpaduk | https:/resh.edu.ru/subject/le
TCNIEHN € PAUMOHANLHBIMU TIOKa3aTeNsMy, nX cpoficra.Crenenn c kopus n-off  cremems. Mcromssosats | sson/3823/start/
; ieI/ICTBI/ITeJ'II}}[IHMI/I MTOKa3aTeISIMHL. IMGPOBEIE PeCYpeH I TOCTPOGHHS -
. orapudm. J orapunq)M yucna. JleciTH4HBIE ¥ HATYpaJIbHBIE JIOTapU(pMBI. 1 rpAGHKOB YHKIMI M H3YUEHHS UX CBOUCTB
[TpaBuia neicTBui ¢ orapudmamu. 1
3. | IlpeoOpazoBanue anreOpanmdeckux BblpakeHuid. [IpeoOpasoBanue
palMOHANIBHBIX, HWPPAIMOHANBHBIX CTENEHHBIX, II0KAa3aTeNbHbIX U
Jiorapu()MUUECKUX BBIPAKEHUH.
IIpakTHyecKkue 3aHATUS 6
ITpaktuueckoe 3anarue 4. Haxoxxnenue 3Ha4eHUN KOPHS, CTENCHH,
sorapuMa Ha OCHOBE OIpE/IEIICHHSI. 1
[IpakTrueckoe 3anarue 5. HaxoxaeHue 3HaueHU KOpHs, CTENECHH,
sorapudmMa ¢ UCIOJIb30BaHHEM UHCTPYMEHTAIIBHBIX CPEJICTB.
[MpakTryeckoe 3ausitue 6. Mcronb3oBanne mpuOIMKEHHOH OILICHKH MTPU 1
NPaKTHYECKUX pacuerax.
[pakruueckoe 3ansitue 7. [IpeoOpa3oBaHue BhIpaKEHHMH, COEPIKAIINX 1
KOpHH. 1
[pakruueckoe 3ansitue 8. [IpeoOpa3oBaHue CTENEHHBIX BHIPAKECHHH.
[pakruueckoe 3ansitue 9. [IpeodpazoBanue JorapuhMHUUECKUX BEIPOKCHUIA. 1
[pakruueckoe 3ansitue 10. Konrponbhas padora mo teme 1.2. 1
Tema 1.3 JINYHOCTHBIE Pe3yIbTAThI: OBJIAaICHUE MaTEMAaTHIECKMMU 3HAHUAMU H Pemenne  mpakrtuueckux — 3amad  mo | https://resh.edu.ru/subject/le
OCHOBBI YMEHUSMH, HEOOXOAUMBIMHU B IIOBCETHEBHOM JKU3HH, JUIST OCBOCHUS CMEXHBIX 3ydaeMoit TeMe. Hcrnonsiopanre | sson/4733/start/
€CTECTBEHHOHAYYHBIX JUCIHIUIMH U JUCLUIUIMH IPO(YECCHOHAIBHOTO IUKJIA, TPAHCIODTHDA [DH DEMICHIN mpakthaeeknx |
TPUTOHOMETPHH | 11g onyyenns 06pa3oBaHKS B 06IACTSX. p pTHpa IpH p paKTi ) .
ITo3HaBaTeabHbIE WI[: yMeHI/Iﬂ CprKTypI/IpOBaTB 3HaHU4 110 H3yqaeM0ﬁ 3a1a4. Brimonnenne 3aJaHUN Ha httDS.//I'eSh.edu.rU/SUbleCtlle
TeMe HOCTPOCHHE YIIIOB. YCTaHOBKA UCTUHHOCTH | SSON/6019/start/
Pery.]'lﬂTPlBHble Yy I[: OLICHKAa— BBIJACJICHNE U OCO3HAHUEC YYAIlIUMCA TOT'O, yTBCp)K,Z[CHPIfI. HOK&S&TCHBCTBO
“ITO YK€ yCBOCHO 1 9TO CIIIE TIOVIEKUT YCBOCHHIO, OCO3HAHNE KA4eCTBA 1 ucnonezyeMelx  Qopmyn.  Onpenenenue | https://resh.edu.ru/subject/le
YPOBHSI YCBOCHUST; .
. N 3HAKOB TPHIOHOMETpUYecKnX (yHKumid. | $s0n/3863/start/
KommyHukatuBHble Y'Y /I:yMeHue ¢ 10CTaTOUHOM MOJTHOTOW U TOYHOCTBIO o
OmnpenencHue 3HAYEHUH YITIOB CHHYCA,
BBIpa)kaTh CBOM MBICJIN B COOTBETCTBHH C 33Ja4aMU U YCIOBUSIMH ) .
KOCHHYCa, TAaHTeHca U KoTaHreHca. Pemenne | https://resh.edu.ru/subject/le
KOMM YHHUKAIIUU
TPAKTHYECKUX 3a/1a4 C MOPCKMM KoMmracoM. | $son/3876/start/
Conep:kaHue yu4eGHOr0 MaTepuaJjia 11 K . 6
1. | PagmanHass Mepa yrma. BpamarensHoe nBmxenne. CHHYC, KOCHHYC 1 OHIPOTE I OLCHKA CBOSH paLOTHL :
' A pa yria. bpall A : ¥e ye, IocranoBka Teneit Ha ciemyrommii atam | https://resh.edu.ru/subject/le
TAHTCHC M KOTAHIeHC YUCTA. oGyueHHs. sson/4735/start/
2. | OcHOBHBIE TPHTOHOMETPUYECKHE TOXKICCTBA, (HYOPMYITBI IPHBEICHUSL. 1

CuHyc, KOCHHYC ¥ TaHTEHC CYMMBI U Pa3HOCTH ABYX yrioB. CHHYC H
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https://resh.edu.ru/subject/lesson/4729/start/
https://resh.edu.ru/subject/lesson/4729/start/
https://resh.edu.ru/subject/lesson/5753/start/
https://resh.edu.ru/subject/lesson/5753/start/
https://resh.edu.ru/subject/lesson/3823/start/
https://resh.edu.ru/subject/lesson/3823/start/
https://resh.edu.ru/subject/lesson/4733/start/
https://resh.edu.ru/subject/lesson/4733/start/
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/

KOCHHYC JBOHHOTO0 yria. [IpeoOpa3zoBanus mpocTeHInx
TPUTOHOMETPUYECKUX BBIPAXKECHUI.

3. | Ilpocreiimue TpuronoMerpuyeckrue ypaBHeHus. Pemenue
TPUTOHOMETPUYECKUX YPaBHEHHUH.

IpakTHyeckue 3aHATHS

IIpaktuueckoe 3anstue 11. Paguannas mepa yria.

[Tpaktnyeckoe 3ansaTue 12. CUHYC, KOCHHYC, TAHT€HC ¥ KOTAHT€HC YHCa.

[pakriueckoe 3anstue 13. Mcrnonp3oBaHue MPUOIKEHHON OLEHKHU TIPH
NIPAKTUYECKHUX pacyueTax.

===

[pakriueckoe 3ansitue 14. [IpeodpazoBaHre TPUTOHOMETPHYECKUX
TOXJIECTB.

IIpaktudeckoe 3anstue 15. HaxoxaeHne 3HaU€HUN TPUTOHOMETPUIECKUX
BBIPAKEHUI Ha OCHOBE OMpeIeNIeHusl.

IIpaktudeckoe 3anstue 16. HaxoxaeHnne 3HaU€HUN TPUTOHOMETPUIECKUX
BBIPKEHUH C UCTIOJIB30BAHUEM WHCTPYMEHTAIBHBIX CPEJICTB.

ITpaxkTtuyeckoe 3anstue 17. PenlieHre TpPUTOHOMETPHUECKUX YPaBHEHHI.

[Mpaktuueckoe 3anarue 18. KontponbsHas padbora mo teme 1.3

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

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

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
DyHKIHUH, X
CcBoOiicTBA M
rpapuxku

JIMYHOCTHBIE Pe3yJbTaThl: TOTOBHOCTh U CIOCOOHOCTB K 00pa30BaHUIO, B
TOM YHCIIe CaMOOOPa30BaHUIO HA NMPOTSHKEHUM BCEH XKU3HU; CO3HATENIBHOE
OTHOLIEHHE K HETIPEPHIBHOMY 00pPa30BAHUIO KaK YCIOBUIO YCIEIIHOM
npohecCHOHANLHOM 1 00LIECTBEHHOM JIeITeIbHOCTH.

IHo3naBaTesnbHble YV /I: aHaN3 00BEKTOB C LEIBIO BBIACICHHS IIPU3HAKOB,
CHHTE3 KaK COCTaBJICHHE LIEJIOr0 U3 YacTel, B TOM YHCIIE C CAMOCTOSTENIbHBIM
JOCTparBaHUEM, BOCIIOIHEHHEM HEJOCTAIOLIMX KOMIIOHECHTOB; BEIOOD
OCHOBAHHMI U KPUTEPHEB IS CPABHEHUS

PeryasituBHbie YV /I: olileHKa— BBIACICHHE 1 OCO3HAHHUE YYaIMCS TOTO,
YTO YK€ YCBOEHO U YTO elle IOUISKUT YCBOCHHUIO, OCO3HAHHE KauecTBa U
YPOBHSYCBOCHUS;

KommyHukaTuBHble Y'Y Jl:miaHupoBaHre yaeOHOTO COTPYIHIHYECTBA C

YUUTEIIEM U CBEPCTHUKAMMU; ITOCTAHOBKA BOIIPOCOB.

Conep:xkaHue yueO0HOro MaTepuaja

1. | ®Oynkiun.O6MacT ONpeleNeHnsT W MHOXKECTBO 3HA4eHWid; Tpaduk
¢GyHKIMU, TOCcTpoeHHe TpaduKoB (YHKIMH, 3aJaHHBIX Pa3IUYHBIMH
cIrocobamu.

2. | CgoiicTBa (YHKIIMU: MOHOTOHHOCTb, Y€THOCTh, HEYETHOCTb,
OrpaHUYEHHOCTD, IEPUOAMIHOCTE. [IpOMEXyTKH BO3pacTaHHA U
yOBIBaHMS, HANOOIBIIIEe M HANMEHBIIIEEe 3HAYCHHUS, TOUKU IKCTPEMyMa.

3. | I'paduueckas MHTEPIPETALHSL. [Tpumepst (YHKIIMOHATBHBIX
3aBHCHMOCTEH B peaIbHBIX MPOIIECCaX U SIBICHUSX.

4. | O6patnasle pyHKImn. ['paduk odpaTHON (HYHKIIHH.

5. | Apudmernueckue oneparmu Hax GyHKIUIMEA. CroxHast GyHKIAS
(xoMmo3mIIHs).

OnepupoBaTh  MOHSATHIMHU: byHKIMA,
crocoObl  3amaHusi  (QYHKIWMH, B3aUMHO
oOpaTHbIe (YHKIMH, 00JaCTh OMpeeIeHUs
Y MHOXKECTBO 3HaueHU (QyHKIMH, rpaduk
byHKIHH; 4ETHOCTh 1 HEYETHOCTh
byHKpY, HyaM (QYHKOUH, TPOMEXKYTKH
3HAKOIOCTOSHCTBA. BrmonusaTs
npeoOpa3oBaHus cTerneHei C LIEIBIM
HoKa3aTeneM. lIcronb30BaTh CTaHIAPTHYIO
¢dopMy 3anmcH JEHCTBUTENBHOIO YHCHA.
dopmynarpoBath ¥ WUTIOCTPUPOBATh
rpaduecKy CBOWCTBA CTENEHHOHN (DyHKIUH.
Bepaxkate  QopMynamMu  3aBUCUMOCTH
MEXIy  BEIHYHHAMH. Hcnons3oBaTh
(ppOBEIE  pecypcsl  UIA  TOCTPOCHHUS
rpaduKkoB QYHKITNH U U3YICHUS UX CBOHUCTB

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

19



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/
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IIpakTHyeckne 3aHATHSA

[pakriueckoe 3ansTre 19. Haxoxnenne odxacTu onpeneneHust 1 MHOKECTBa
3HAaYeHUH QYHKIUH.

[pakriueckoe 3ansTre 20. Borancnenue 3HaueHnii QyHKINY 110 3aJaHHOMY
3HAYCHUIO apryMEHTa.

IIpaktuyeckoe 3anstue 21. OnpeeneHne OCHOBHBIX CBOMCTB YHCIIOBBIX
(G yHKIUH.

[pakriueckoe 3ansitue 22. [loctpoenue rpadukoB GyHKINH, 3aJaHHBIX
PA3TUYHBIMU CITOCO0AMH.

ITpaktuueckoe 3anstue 23. Onucanre ¥ aHAJIN3 3aBUCUMOCTH BEJIMYHH.

[pakriueckoe 3ansitue 24. MaTepnperanus (yHKIIMOHAIBHBIX 3aBUCHMOCTEN
B peaJIbHBIX MPOLIECCAX U SABJICHUAX.

[Ipakriueckoe 3ansitue 25. M3ydenue oOpaTHBIX (YHKLHIA.

[pakTryeckoe 3ansaTre 26. BeinomHeHne apuh)METHYSCKUX ONepaIiii Hal
(GYHKIHMAMHU.

ITpaktuueckoe 3anstue 27. KonrponsHas padbora mo teme 1.4

Tema 1.5
CreneHnble,
NnoKa3areJibHbIe,
JorapupMuveckK
ue u
TPUTOHOMETPUY
eckre QyHKIUM

JIM4HOCTHBIE Pe3yJIbTAThI: TOTOBHOCTh U CITOCOOHOCTh K CAMOCTOSITEIbHON
TBOPYECKOU U OTBETCTBECHHOU ACATCIILHOCTU.

IlosnaBaTteabHble YV /I: aHanmu3 00bEKTOB C IENbIO BBIICICHHS TPU3HAKOB,
CHHTE3 KaK COCTaBIJIEHUE IIEJIOT0 U3 YacTeil, B TOM YHCIIE C CAMOCTOSTETbHBIM
JOCTpauBaHHEM, BOCIIOJTHCHUEM HEJOCTAOUIMX KOMITOHEHTOB; BEIOOD
OCHOBaHHUH U KPUTEPHUEB ISl CPABHEHUS

PeryastuBabie YY /I: oieHKa— BBIJEIEHUE U OCO3HAHUE Y4alIUMCSI TOTO,
YTO y)K€ YCBOCHO M YTO €IIIe [TOUIEKHUT YCBOCHHUIO, OCO3HAHNE Ka4eCTBa U
YPOBHSIYCBOCHHUS,;

KommyHukaTuBHble Y'Y Jl:miaHupoBaHrie yaeOHOr0 COTPYIHIUYECTBA C
YYUTEJIeM U CBEPCTHUKAMM; TOCTAHOBKA BOIIPOCOB.

Conep:xkaHue yueOHOro MaTepuaja

(o]

1. | Onpenenenus GyHKIMN, MX CBOMCTBA M rpa()uKu.

2. | IlpeobpazoBanust rpadukoB. [lapaienbHblil IepeHOC, CHMMETPUS
OTHOCHUTEIIBHO OCeH KOOPJAMHAT ¥ CHMMETPHSI OTHOCHTEIBHO Hayana
KOOpIMHAT, CHMMETPHS OTHOCHTEIBHO NPSIMOH Y= X, pacTshHKeHHe U
CKaTHE BJIOJIb OCEH KOOpAMHAT.

HpaKTl/l‘leCKPle 3aHATUA

[IpakTryeckoe 3ausaTue 28. V3yuenne CBOUCTB U MOCTPOCHUE TPapUKOB
CTETIEHHBIX, II0KA3aTENbHbIX U JIOTAapUPMUYECKHX (DYHKUHH.

[IpakTryeckoe 3ausaTre 29. Vzyuenne CBOUCTB U MOCTPOCHUE TPaPUKOB
TPUTOHOMETPUYECKUX (PYHKIHH.

[Ipaxtraeckoe 3ansatue 30. [IpeobpazoBanme rpaduKoB.

[paxtraeckoe 3anstue 31. KoarponeHas pabora mo teme 1.5.

[ERN

[IpakTryeckoe 3ansaTue 32. 3ager mo Temam Pa3gena 1.

dopmynupoBKa ONpeJeNeHns] CTENeHHON
¢ynkipm.  DopMyTUpOBKa - ONpeeeHus
nokazatenbHol ¢GyHKuuu. DopmynupoBka
omnpezeneHus JorapupMuueckoil GyHKIIHH.
DopmynupoBKa olpeneneHus
TPUTOHOMETPUUECKOH byHKINH.
Onpenenenue CBOJCTB CTEIEHHOM,
MOKa3aTelbHOW,  JIorapupMHUYECKOd U
TPUTOHOMETPUUECKUX GbyHKUU.
[TocTpoenne rpagukoB (GYHKIMK B TETPaan
U C TOMOUIBIO KOMIIBIOTEPHBIX HPOrpaMM.
[Toctpoenne rpaduka norapupmMudecKon
(hyHKIMH, KaKk 00paTHO K IOKa3aTeNbHOM, B
TETpPagy U C IPUMEHEHHEM KOMIIbIOTEPHBIX
nporpaMMm. KoHTpoiab U OIEHKa cBoeit
pabotsl. [TocraHOBKA 1Enel HA CIEAYIOMIHA
9Tan oOy4ueHus

https://resh.edu.ru/subject/le
sson/5540/start/

https://resh.edu.ru/subject/le
sson/3841/start/

https://resh.edu.ru/subject/le
sson/3834/start/

https://resh.edu.ru/subject/le
sson/4920/start/

https://resh.edu.ru/subject/le
sson/5570/start/

https://resh.edu.ru/subject/le
sson/3943/start/

20



https://resh.edu.ru/subject/lesson/5540/start/
https://resh.edu.ru/subject/lesson/5540/start/
https://resh.edu.ru/subject/lesson/3841/start/
https://resh.edu.ru/subject/lesson/3841/start/
https://resh.edu.ru/subject/lesson/3834/start/
https://resh.edu.ru/subject/lesson/3834/start/
https://resh.edu.ru/subject/lesson/4920/start/
https://resh.edu.ru/subject/lesson/4920/start/
https://resh.edu.ru/subject/lesson/5570/start/
https://resh.edu.ru/subject/lesson/5570/start/
https://resh.edu.ru/subject/lesson/3943/start/
https://resh.edu.ru/subject/lesson/3943/start/

Pazgen 2.

Hayana 46
MaTeMaTHYeCKO
ro aHAJIN3a
Tema 2.1 JInuHOCTHDBIE PE3y/ILTATDI: OB/IAICHHE MATEMATHYCCKUMH 3HAHUAMU 1 dopmynupoBka omnpexaeneHus uucinoBoi | https:/resh.edu.ru/subject/le
TMocenoparens | YMEHUIMH, HEOOXOIMMBIMHU B IOBCEIHEBHON XKH3HH, ISl OCBOCHHS CMEKHBIX T0CIIEN0BATENHLHOCTH. Onpenenenne | sson/4921/start/
HocTH €CTECTBEHHOHAYYHBIX TUCIMIUIHH U JUCIUIUTHH PO ECCHOHATBHOTO [IUKIA, CBONCTE YHCIOBLIX HOCHCAOBATCABHOCTCH
JUTS IONTy4eHHst 00pa30BaHuUs B 001aCTAX. 2 ) ) .
IMo3HaBaTenbHble YY /I: NOKCK U BBIIEICHHE HEOOXOMMMOH HH(POPMALIUH; DopmynupoBKa onpezenenus | https:/resh.edu.ru/subject/le
MIPUMEHECHHE METOIOB HH(OPMAIIMOHHOTO ITOUCKA; 3HAKOBO-CUMBOIIMYCCKHE HEMpEepbIBHOCTH (DYHKIHMK B TOYKe W Ha | $S0n/3932/start/327093/
Z[efICTBPIH; YMEHUEC CTPYKTYPUPOBATH 3HAHUA; YMCHUEC OCO3HAHHO U MPOMEXYTKE. HOCTpoeHI/Ie rpaq)pn(o];
HIPOU3BOIBEHO CTPOUTE PEIEBOC BLICKA3BIBAHME B YCTHOU M ITMCEMEHHON (YHKIMM ¢ MpUMEHEHHEM KoMmbioTepHbIx | https://resh.edu.ru/subject/le
bopme.
nporpamm. Cxemaruueckoe u3oOpaxeHue | sson/6112/start/
PeryasituBHbie YV /I: onpenenieHie MOCIEI0BATENBHOCTH TPOMEKYTOUHBIX .
o rpaduka, HMEIOLIEro JaHHBIA Tpenen B
1eNeil ¢ y4eToM KOHEUHOro pe3yibTaTa
Jouke. Pacrmo3HaBaHWE HENPEPBIBHBIX W
KovmmyHukatuBHbie Y'Y /I miaHupoBaHue y4eOHOr0 COTPYIHHMUYECTBA C N
pas3pbIBHBIX (YHKIKH. Pellienne HepaBeHCTB
y‘-II/ITeJ'IeM 1 CBEPCTHUKAMU,; ITOCTAHOBKA BOIIPOCOB; praBHeHHC IIOBECACHUEM
N N METOIOM HHTEPBAJIOB.
napTHepa; YMEHHE C JOCTATOYHOU TOJTHOTOM U TOYHOCTHIO BBIPAXKATh CBOH
MBICJIM B COOTBETCTBUU C 3ala4YaMU U yCHOBI/IHMI/I KOMMyHI/IKaI_H/II/I; BJIaICHUC
MOHOJIOTHYECKOH 1 IMAJIOTHYeCKol JopMamMu pedn
Conep:xanue yueOHOro MaTepuaja 3
1. | HocnenosarensHocTH. CIOCOOBI 3aIaHUSI M CBOMCTBA YHCIOBBIX
[MOCJIEAOBATEILHOCTEMN. 1
2. | CymmupoBaHue nocieaoBarenbHocTel. beckoneuHo yobIBaromas
reOMETpPUUECKas IPOrPECCHsl U €€ CyMMa.
[IpakTHyecKue 3aHATUS 2
[pakrrueckoe 3ansitue 33. M3ydeHue crocoOOB 3a/1aHUs YUCITOBBIX 1
MOCJIEN0BATENbHOCTEMN.
[IpakTuyeckoe 3ausaTre 34. BeimomHeHne CyMMUPOBAaHUS
MOCJIEN0BATENBHOCTEMN.
[pakruueckoe 3anstue 35. HaxoxeHne cyMMbl OECKOHEYHO YOBIBAIOIIEH 1
TEOMETPUYUECKON MTPOrPECcCHH.
Tema 2.2. JIM4HOCTHBIE Pe3y.IbTATBI: TOTOBHOCTB K KOILICKTHBHOM pabore, OmepupoBats MOHATHSIMH: HempepbiBHas | https://resh.edu.ru/subject/le
Ipoussoauas COTPYTHHHECTBY CO CBEPCTHHKAMH B O0Pa30BATENLHOM, 00IIECTBEHHO- GyHKIHS; MPOM3BOTHAS dynkmum. | sson/4923/start/200980/
TOJIE3HOM, YU4eOHO-HCCIIEI0BATENILCKOM, TPOSKTHON U APYTUX BUIAX .
HUcnons3oBath TEOMETPHUYECKUIN

JEATEITBHOCTH.
Io3naBaTtenbHbie YY/I: mouck u BhieeHHE HEOOXOMUMOIT HHpOpMAIINH;
NPUMEHEHHE METOJI0B HH()OPMAIIMOHHOTO ITOMCKA; 3HAKOBO-CHMBOJIMYECKHUE
JEHUCTBHUS; yMEHUE CTPYKTYPHPOBATh 3HAHNUS;, YMEHHE OCO3HAHHO U
TIPON3BOJIBHO CTPOUTH PEUEBOE BHICKA3hIBAHNE B YCTHOM M IIMCHMEHHOM
dopme.

PeryasituBHbie YY /I onpeneneHne Nocue0BaTeNbHOCTH IPOMEXYTOUHBIX
1ieTIeld C y4eTOM KOHEYHOI'O pe3ynbTara

KommyHukaTuBHble Y'Y Jl:miaHupoBanre y9eOHOTO COTPYIHINYECTBA C
YYUTENEM M CBEPCTHUKAMH; TIOCTAHOBKA BOITPOCOB; YIPABICHNE MTOBEACHHEM

1 GU3UYECKUIT CMBICT TPOW3BOAHOM ISt
pemerns 3amad. Haxomuts mpom3BOAHBIE
SJEMEHTAPHBIX  (PYHKIHH, BBIYUCIIATH
MPOM3BOJAHBIE  CyMMBI,  IPOW3BEICHMUS,
YacTHOT O (HyHKIHH. Hcnone3oBath
TIPOM3BOIHYIO ISl MCCIEIOBaHUS (yHKIIUH
Ha MOHOTOHHOCTb U SKCTPEMYMBIL,

https://resh.edu.ru/subject/le
sson/6114/start/

https://resh.edu.ru/subject/le
sson/3976/start/

https://resh.edu.ru/subject/le
sson/3966/start/
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MapTHEpa; yMEHHUE C JOCTATOUYHOM MOJTHOTON M TOUHOCTBIO BBIPAYKATh CBOU
MBICIIH B COOTBETCTBHH C 337a4aMU U YCIOBHAMHU KOMMYHUKAIUY; BIaJCHUE
MOHOJIOTHYECKON M AUAIOTHYECKOH (hopMaMu pedn

Conep:xanue yueOHOro MaTepuasia

10

1. | IIpousBoxHast. [ToHsTHe o Mpon3BoaHON QYHKINH, €€ TEOMETPHUECKUI
1 pU3HYECKHi cMBIC. YpaBHEHHE KacaTeIbHOU K rpaduky QyHKIHH.

2. HpOI/BBOJ_'[HBIe CYMMBI, Pa3HOCTH, IMpON3BEACHUA, YaCTHOTI'O.
HpOI/BBOJ_'[HBIe OCHOBHbIX 3JICMCHTAPHBIX (I)yHKHPIfI.

3. | IpuMeHeHne TPOU3BOAHON K MCCIEAOBAHHIO (DYHKIMI M MOCTPOCHHIO
rpa¢uKoB.

HpaKaneCKne 3aHATUSA

[paktrueckoe 3ansitue 36. CocraBieHrne ypaBHEHHs KacaTelbHOM K rpauKy
¢GyHKIMM.

IIpaktrueckoe 3ansaTue 37. HaxoxaeHne Npou3BOAHBIX JJIEMEHTAPHBIX
GyHKIMHA.

[MpakTryeckoe 3anstue 38. V3ydeHue cBONCTB (DYHKIIMU C UCTIONB30BAHHEM
IIPOM3BOAHOM.

[MTpakTrueckoe 3austue 39. [Mocrpoenune rpadmkoB GyHKIUH C
VCI0JIb30BAHUEM IIPOU3BOIHOM.

[pakruueckoe 3ansitue 40. Konrponbhas padora no Teme 2.2

NPUMEHATh  PE3yNbTaThl  HCCIEJOBAHUS
K TIOCTPOCHUIO TPa(hUKOB.

https://resh.edu.ru/subject/le
sson/3987/start/

Tema 2.3
IIpumenenue
NPOU3BOJAHOM
NpU pelIeHUH
NMPUKJIATHBIX

3ana4

JIMYHOCTHBIE Pe3yJbTAThl: TOTOBHOCTh K KOJUIEKTUBHOU padoTe,
COTPYIHHYECTBY CO CBEPCTHHKaMHU B 00pa30BaTeIbHOM, OOIIECTBEHHO-
HOJIE3HOM, Y4eOHO-HCCIeI0BATENbCKOM, MPOSKTHOM U IPYTrUX BHIAX
JEATEIIbHOCTH.

Io3znaBaTtenbHble YY/I: nouck u BhieneHe HEOOXOMMMOI HHpOpMALINY;
NpUMEHEHHe MEeTOJI0B HH()OPMAIIMOHHOTO ITOMCKA; 3HAKOBO-CHMBOJIMYECKHUE
JENUCTBHUS; YMEHUE CTPYKTYPUPOBATh 3HAHUS;, YMEHHE OCO3HAHHO U
IIPOU3BOJILHO CTPOUTH PEUEBOE BBICKA3hIBAHNE B YCTHOM M IIMCHbMEHHOM
¢dopme.

PerynsatusHble YY /I: onpenencHue nNocnea0BaTeIbHOCTH IPOMEKYTOUHBIX
Lesiel ¢ y4eTOM KOHEUHOI'O pe3ynbTaTa

KommyHnukatusHble Y'Y /I:BianeHnue MOHOJOTMYECKONW U AUATIOTNYECKON
(hopMaMu pedH, ITOCTAHOBKABOIIPOCOB — MHHUILIMATUBHOE COTPYIHUYECTBO B

MOUCKe U cOope HHPOpMAIHH

Conep:kanue yueOHOro MaTepuaja

1. | IIpumeps! UCTIONB30BAHUS ITPOU3BOAHON VI HAXOXKICHHUS HAMTY4IIIEr0
peleHus B IPUKIAIHBIX 3aqa4dax. Bropas nponsBoaHasi, ee
TEOMETPUUSCKUN U (DU3UIECKUI CMBICI.

2. | TlpuMeHeHHe TPOU3BOIHOM K UCCIICIOBAHUIO (DYHKIIUI U TIOCTPOCHHUIO
rpa¢uxoB. Haxoxxaenne ckopocTy I mpoliecca, 3aJaHHoTo (popmyrmoin
1 TpaduKOM.

IpakTHyecKkue 3aHATHS

[IpuMeHsTh IPOM3BOTHYIO IS HAXOXKICHUS
HaWIy4IIero  peleHus B NPUKIATHBIX,
B TOM 4YHCJIEC COLHMAIBHO-2KOHOMHYECKHUX,
3aj1ayax. 3HAKOMHTBCS C UCTOpHEH
Pa3BUTHI MaTEMaTHIECKOTO aHAIIN3a

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

https://resh.edu.ru/subject/le
sson/4016/start/
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IIpaktuueckoe 3anstue 41. [lpuMeHeHue NpoU3BOIHOMN ATl HAXOXKICHUS
HaWJIy4IIEro pelieHus! B MPUKIAIHBIX 3a/a4ax.

IIpaxtnyeckoe 3ansaTue 42. [IpuMeHeHne NPOU3BOIHON K UCCIEI0BAHHIO 1
(YHKIMH ¥ IOCTPOCHHUIO TPaHKOB.
I1p.3.43 KonrponeHas pabota mo teme 2.3. 1
Tema 2.4 JIM4HOCTHBIE Pe3yIBTATHI: OTHOLICHHE K IPO(ECCHOHAIBHOI e TEIbHOCTH dopmynupoBKa onpenenenus | https://resh.edu.ru/subject/le
IMepBooGpasnas., | K3K BOSMOXKHOCTH y4acTHs B PENICHHHU JIMUHBIX, ODIIECTBEHHBIX, KPMBONUHENHON  Tpamenum, MHTerpana. | sson/4924/start/
HHTerpan rﬂogy}.lxilgg(;?rlgeifg’:jé %ﬁ?iﬂﬁgﬁaﬁfﬁf X npo6neM.6 o ) N3o0pakeHne (GuTryphl, IUIomans KOTOPOH
: JesieHre HeoOXoMuMoN HH(pOpMAIHH; .
IIPUMEHEHNE METO/I0B MH(OPMALMOHHOTO TIOMCKA; 3HAKOBO-CHMBOIHHUECKHE 3amcaHa ¢ MOMOIIBI0 HHTerpana. 3amuchk | https://resh.edu.ru/subject/le
JCHCTBHSI; YMCHHE CTPYKTYPUPOBATh 3HAHUS; YMCHIE OCOBHAHHO M obbeMa Tema ¢ TOMOLIBIO HHTerpana. | sson/3993/start/
IMPOU3BOJIBHO CTPOUTH PEYCBOC BLICKA3bIBAHUE B YCTHOU U MMCbMEHHOU (DopMyJ'II/IPOBKa OIIpElICIICHUS
dopme. nepsooOpasHoii  ¢ymkumu. Iloctpoenue | https://resh.edu.ru/subject/le
PeryasituBabie YY /I Koppekiys— BHeCEHHE HEOOXOAUMBIX JIOTIOIHEHUH U dynkimu 1o TpaduKy nepeoobpasHoii. | sson/6117/start/
KOPPEKTHB B IUIaH ¥ CHIOCO0 JICHCTBYS B ClTy4ae PacXoXJICHHs ATAJIOHA, IlpiMeHerite MATerpana /U HAXOKICHHS sson/oLl//starty
PCaJIbHOTO ACHCTBHA 1 CTO MPOAYKTA, miomane KpuBONMHEHHbIX Tpameuuid u | https://resh.edu.ru/subject/le
Kommynnkatusnee VY ]l:n1anuposanye y4e6HOro CoTpyaHUECTBa © 00beMOB Ten Bpailenus. Kcnonb3oBanue | $son/4037/start/
YUUTEIEM 1 CBEPCTHUKAMH; TOCTAHOBKA BONPOCOB; YNPABJICHHE MOBEICHHEM TAGMHIBI  MEPBOOGPA3HBIX  OCHOBHBIX
nmapTHepa; YMEHHUE C JOCTATOYHOU ITOJTHOTOU U TOYHOCTBIO BbIpaXXaTh CBOU q)yHKHPIFI IpU PElIEHNH 3a7au. KOHTpOJ'[I) u
MBICJIN B COOTBC:I:CTBI/II/I C 3a)1al1aM1f1‘ U yCJIOBHUSIMH KOMMYHHUKAIMH; BJIaICHUE OlleHKa CBOCH pa6OTbI. IMocTaHoOBKA ueneﬁ
MOHOJIOTHYECKOH 1 IMaJIOTHYecKol JopMamMu pedn Ha CIIETyIOLHIT STaM 00yueHus
Conep:xanue yueOHOro MaTepuaja 9
1. | IlepBooOpa3Has u uHTErpai. IIpuMeHeHre onpeaeneHHOro HHTerpana 4
JUIsl HAXOKIEHUS TUI0IAAN KpUBOJIMHENHON Tpaneuuu. Popmyna
Herorona—JleiOaunma.
2. | TIlpuMeHenue unrerpajia B GU3MKe U TEOMETPUH.
IIpakTHYecKue 3aHATHSA 5
[IpaxTuyeckoe 3ausatue 44. [IpuMeHeHne onpeaeIeHHOro HHTErpaia I 1
HAaXO0XJCHHUS IJIOIIAIM KPUBOJMHENHON TpaeLUH.
[IpaxTryeckoe 3ausaTue 45. Beraucienue miomaayd KPUBOINHEHHON Tparneiu 1
¢ ucnonb3oBanueM Gopmyina Herorona-JleliOHua.
[pakruueckoe 3ansTue 46. Beruncienue mwiomany u oobema ¢ 1
HCTIONF30BaHMUEM MHTETrpaa. 1
[pakruueckoe 3ansitue 47. [IpumeneHne nHTerpaia B GU3UKe U FEOMETPHH.
[pakruueckoe 3ansitue 48. Konrponbhas padbora mo teme 2.4 1
Tema 2.5 JIMIHOCTHEBIE Pe3yILTATBI: TOTOBHOCTE H CIIOCOOHOCTB K CAaMOCTOSITE/IBHOM Pemenne cucreM HepaBeHCTB rpadudeckumM | https://resh.edu.ru/subject/le
Vpapnenusi u | TBOPUECKOil 1 OTBETCTBEHHOI ISSITENLHOCTH; TOTOBHOCTD K KOJUIEKTHBHOM MetomoM.  PelleHme  MppauMOHANBHBIX | Sson/3778/start/
pabote, COTpyIHHYECTBY CO CBEPCTHUKAMH B 00Pa30BATEIHHOM, . -
HepaBeHCTBA YpaBHEHHH,  HEPAaBEHCTB W CHUCTEM

O0IIIECTBEHHO-TIONIE3HOM, YIeOHO-MCCIIEeI0BATEIIbCKOM, IPOSKTHON U APYIHX
BUIAX JIEATEIHHOCTH.

IMo3naBaTtenbHble YY/I: aHamH3 OOBEKTOB C IETHIO BBIACICHUS PHU3HAKOB,
CHUHTE3 KaK COCTaBIJIEHUE LIEJIOT0 U3 YacTeid, B TOM YHCIIe C CAMOCTOSTEIbHBIM
JOCTpauBaHUEM, BOCIIONTHEHHEM HEIOCTAIOUINX KOMITIOHEHTOB; BEIOOD
OCHOBAHUI M KPUTEPHEB JIJISl CPABHEHUS

ypaBHeHUU. PemieHne noka3aTenbHbIX U
JorapupMHIECKIX ypaBHEHHH n
HEPaBEHCTB C HEHM3BECTHBIMH KaK B
OCHOBaHMH, TaK M I0J] 3HAKOM Jorapudma.

https://resh.edu.ru/subject/le
sson/3785/start/326779/
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PeryasituBnbie YY JI: olleHKa— BBIJICIIEHUE U OCO3HAHUE YUAIIUMCS TOTO,
YTO Y’K€ YCBOEHO M UTO €I1€ MOUIEXKHUT YCBOSHUIO, OCO3HAHHE KaueCTBa U
YPOBHSIYCBOCHHS;

KovmmyHukatuBHbie Y'Y /I m1aHupoBaHre YIeOHOTO COTPYTHINYECTBA C
YUUTEJIEM U CBEPCTHUKAMU; MTOCTAHOBKA BOMPOCOB.

Cojnep:xanue yueOHOr0 MaTepuaja

18

1. PaBHOCHIIBHOCTE ypaBHeHHﬁ, HCPABCHCTB, CUCTCM.

2. | PammonansHBIe, HPpAITMOHATIBLHBIE, TIOKA3aTCIBHBIC H
TPUTOHOMETPUICCKHUE YPaBHEHUS U CUCTEMBbI. OCHOBHBIE MIPHUEMBI HX
peteHust (pa3ioKeHUE Ha MHOXKUTEIIH, BBEJICHUE HOBBIX HEU3BECTHBIX,
TOJICTAHOBKA, rpa)UICCKUI METOJ).

3. | PauuoHanbHble, UPpALOHAIIbHBIE, TIOKA3aTEIbHBIE U
TPUTOHOMETpHUUECKHE HepaBeHCTBA. OCHOBHBIE IPUEMBI X PELICHHUS.
Hcnonp3oBanue cBOiCTB 1 rpadukoB GyHKIHMNA TP PELICHHH
ypaBHEHHH M HEpaBeHCTB. MeTo uHTepBaioB. M300paxeHue Ha
KOOPAMHATHOM IJIOCKOCTH MHOYKECTBA PELICHUH ypaBHEHUH U
HEPABEHCTB C JBYMsI IEPEMEHHBIMU M UX CHCTEM.

4. | IlpumeHeHne MaTEMaTHIECKHX METOJIOB JUISl PEILICHUS CONePIKATEIbHBIX
3a/1a4u U3 pa3IM4YHbIX 00NacTell HayKu U pakTUku. VHTepnperanus
pe3ynbTarTa, y4eT peasbHbIX OrPaHUYEHUN.

HpaKaneCKne 3AHATHUSA

10

IIpaktrueckoe 3ansaTue 49. Peenne panyoHanbHbIX, I0OKa3aTENbHbBIX U
JorapupMUUECKHX YPaBHEHUH, CBOASAIINXCS K IMHEHHBIM U KBaJAPATHBIM.

[IpakTtuyeckoe 3ausatue 50. Pemenne TpuroHOMeTpUIECKUX ypaBHEHNU,
CBOASIIMXCS K JINHEHHBIM U KBaJIPaTHBIM.

[IpakTtuyeckoe 3austue 51. Pemenne pannoHanbHBIX, TTOKa3aTENbHBIX,
JorapupMUYECKIX U TPUTOHOMETPHUUYECKUX HEPABEHCTB U CUCTEM ypaBHEHHIA,
CBOASIIMXCS K JIMHEHHBIM U KBaJIPaTHBIM.

[pakruueckoe 3anstue 52. [Ipumenenue rpaduueckoro Meroaa npu
pelLIeHNH YpaBHEHUH U HEPABEHCTB.

[IpakTuyeckoe 3ausaTue 53. Pemenne ypaBHeHNH, HEPABEHCTB U CUCTEM C
JBYMsI HSM3BECTHBIMHU U M300paKCHUE PELIEHHSI HAa KOOPAWHATHON
TUIOCKOCTH.

[IpakTryeckoe 3ausaTue 54. CocTaBieHHE U PELICHNE YpaBHEHUH U
HEPaBEHCTB, IIPH PelICHHH TEKCTOBBIX 3a1au.

IIpaktuueckoe 3anstue 55. IlocTpoeHNE NPOCTEUIINX MaTEMATUIECKUX
MOJIENIEH.

[IpakTryeckoe 3ausaTre 56. [IpuMeHeHne MaTeMaTHIECKUX METOIOB ISt
peIIeHHsI colepKATeIbHBIX 3aa9 U3 Pa3INIHbIX 00IacTeil HAayKd U
MIPAKTHKH.

[Ipaktryeckoe 3ausTue 57. KorTponpHas pabora mo teme 2.5

Pemenne MPOCTEUIINX
TPUTOHOMETPUIECKHUX YpaBHEHHUH.
IIpumenenune TPUTOHOMETPUIECKHX
dbopMynT ® TOXIECTB TIIpU  PpEIICHUH

ypaBHeHHH M HepaBeHCTB. KoHTponb u
oleHKa cBoell pabothl. IloctaHOoBKa Ienmeit
Ha CIIEAYIOUIMH 3Tan 00ydeHHs

https://resh.edu.ru/subject/le
sson/3798/start/

https://resh.edu.ru/subject/le
sson/5569/start/

https://resh.edu.ru/subject/le
sson/5627/start/

https://resh.edu.ru/subject/le
sson/4731/start/

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

https://resh.edu.ru/subject/le
sson/6123/start/
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[Tpaktnyeckoe 3ansaTue 58. 3auer mo TemaM Paznena 2

Pa3nean 3. 56
I'eomeTpus
Tema 3.1 JINYHOCTHBIE PE3y/ILTAThI: Pa3BUTHE JTOTHYECKOrO MBIILICHHS, dopmynupoBka CBOMCTB  mpoctpanctBa | https://resh.edu.ru/subject/le
IpsMble u TPOCTPAHCTBEHHOIO BOOOPAKEHHS, T OPUTMHHUECKOH KYJIBTYPEI, (axcuomsb).  Ilepeuncnenue  cmocobos | sson/6133/start/
LIOCKOCTH B KPUTHYHOCTH MBILUICHHS HA YPOBHE, HEOOX OIMMOM JULst OyayLueit JOQHHA  IIOCKOCTH B  ODOCIDAHCTEE.
npoecCHOHANBHON eI TeNFHOCTH, [UIS POAOIDKEHHS 00pa30BaHus U > .
NPOCTPAHCTBE | caMOOOPA30BAHMSL; OBJIAICHHE MATEMATHICCKIMHU 3HAHUAMMU U YMEHHSMH JULSL [Mepeuncnenue crnocoboB 3amanus npsMoi B | https://resh.edu.ru/subject/le
OCBOCHUS CMEKHBIX €CTCCTBCHHOHAYYHBIX JUCITUILIHNH U JTUCIUILTHH npoctpadcTBe.  Mcmosnp3oBaHue — si3bIka | SSON/4724/start/
HpO(l)eCCI/IOHaJ'IBHOFO HUKJIa, U1 MOJTYYCHUA 06pa30BaHI/I$I B 06J'IaCTHX, HEC CTEPEOMETPUM IS  OIHUCaHUSA 00BEKTOB
TPEOYIONIX YITyONCHHOH MaTEMaTHYECKO| MO/IFOTOBKH. OKpyXKarolmero mupa. Pacnosnasanume Ha | https://resh.edu.ru/subject/le
Io3znaBaTensHbie YY/I: nmouck u BolAeneHe HEOOXOMMOI HHpOpMaLNY;
NPUMEHEHHE METOI0B HH(OPMAIIMOHHOTO NTOMCKA; 3HAKOBO-CHMBOJIIUECKHE MepTekaX M MOJENAX  IIOCKHX M | SSon/6063/start/
JCHCTBHS; YMCHHE CTPYKTYPUPOBATH 3HAHNS; YMCHHE OCOSHAHHO IPOCTPaHCTBCHHBIX ¢uryp. Iocrpoenne
MPOU3BOJIBHO CTPOUTH PEUEBOE BHICKA3bIBAHHUE B YCTHOM M MMCbMEHHON CEYCHUII MPOCTEHIIMX MHOTOrpaHHHKOB
(opme. MeToJIOM cliefoB. [IpumeHeHHe CBOWCTB
PeryasituBabie YY /I: onpeznenenue nociienoBaTebHOCTH MPOMEXYTOUHBIX TIPOCTPAHCTBA. DOopMyITHPOBKa
LeJIeH C y4eTOM KOHEUHOrO pe3yJibTaTa MapaJIJIeIbHOCTH MPSIMBIX, MapajielbHOCTH
KommyHukaTuBHble YY/I: BraseHHe MOHOJOTMYECKOW M TUAIOTHYECKON OpsAMOM ¥  IUIOCKOCTH, TapasyleabHOCTH
(bOpMaMI/I peun, MOCTaHOBKA BOIPOCOB — HMHHUIUATUBHOC COTPYAHHUYCCTBO B IUIOCKOCTEH. CDopmmepOBKa CBOIHCTB H
NoKCKe U cbope nHdopmaryu MPU3HAKOB MapajuienbHocTu. Haxoxnenue
Conep:kanne y4yeGHOro MaTepuasia 12 YIIa MEKIY CKPEIMBAIOIIMMHUCS MPIMBIMU
1. | BsaumHOe  pacnoioxeHue  OBYX ~ NpAMBIX B  IPOCTPAHCTBE. 3 Ha MOJEIIX MHOTOTPAHHUKOB M HX
ITapayurenbHOCTE NPAMOM M IIIOCKOCTH. IlapalnenbHOCTh IIOCKOCTEM. H300paKeHUsX. dopmynupoBka
IlepnenaukynspHocTh mpsAMOM U IwiockocTu. llepnenaukynsp u OIpeIeNeHHsl ePIeHANKYISPHOCTH
HaKJIOHHAsA. YTOJI MEXAy NPsAMOW M INIOCKOCTBIO. J[BYrpaHHBIN YroiL MEXAY MPSIMBIMUA B MPOCTPAHCTBE, MEKAY
Yron Mexay 1ockocTsiMu. IlepneHIuKynsIpHOCTb IBYX IJIOCKOCTEH. psSMOi u TJIOCKOCTHIO, MEXTy
2. | I'eomerpuueckue mpeoOpa3oBaHHMs IPOCTPAHCTBA:  HApaJUIeTbHBIHI mwiockocTsiMU.  DopMynupoBKa  CBOMCTB
NIEPEHOC, CHMMETPHUSI OTHOCHUTENBHO TNIOCKOCTH. napauiesIbHOro U OpTOrOHAJIBHOTO
3. | MapamnensHoe mnpoekTupoBaHue. V300pakeHHe MPOCTPAHCTBEHHBIX poeKTupoBanus. OOpMynMpoOBKa CBOKCTBA
¢duryp. HAKJIOHHBIX M HMX TPOEKIMHA U TEOPEMBI O
IIpakTHYyecKue 3aHATHS 9 TpexX MeprneHauKyispax. @opMylIupoBKa
[IpakTuyeckoe 3ansTue 59. OmpeneneHre B3aWUMHOTO PACIIONOXKEHHUS IBYX 1 OIpEICIEHNs ABYTPaHHoro yria. Konrpons
OPSAMBIX B IPOCTPAHCTBE. U OIleHKa cBoel paboThl. [locTaHOBKa meneit
[paktrdeckoe 3amarue 60. OnpeneneHne B3aNMHOIO PACHONIOKEHHS MPSIMOI 1 Ha CIIEAYIOIIMHI 3Tl 00y4eHus
1 TJIOCKOCTH B IIPOCTPAHCTBE.
[Ipaktryeckoe 3ansatue 61. OmpeneneHre B3aUMHOTO PACIIONOKEHUS IBYX 1
IJIOCKOCTEN B IPOCTPAHCTBE.
[Ipaktnyeckoe 3aHsTne 62. Pacrmo3HaHme MPOCTPAaHCTBEHHBIX (HOpM. 1
CooTHeceHNe TPEXMEPHBIX 00BEKTOB C HX ONHCAHHEM.
[IpakTryeckoe 3aHsATHe 63. AHANH3 B3aUMHOTO PACIIONOXKEHHUSI OOBEKTOB B 1
MIPOCTPAHCTBE.
[IpakTryeckoe 3aHsaTHE 64. BBIMOTHEHHE TEOMETPUIECKUX IMPEeoOpa3OBaHMMA 1

MPOCTPAHCTBA.
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[pakTryeckoe 3ansaTue 65. M300pakeHre MPOCTPAHCTBEHHEIX (QUTYP.

IIpakTnyeckoe 3ansaTe 66. Pemenne 3ana4 o teme «lIpsiMble U IIIOCKOCTH B 1
TIPOCTPAHCTBE» Ha JOKA3aTEIBCTBO.
[Ipakriueckoe 3ansitue 67. KonrponpHas padora mo teme 3.1 1
Tema 3.2 JInYHOCTHBIE PE3Y/ILTAThI: Pa3BUTHE JTOTHYECKOrO MBIILICHHS, [MpumeHeHne OCHOBHBIX 3akoHOB mpu | https://resh.edu.ru/subject/le
Muororpauuuk | TPOCTPaHCTBEHHOIO BOOOP)KEHHS, AITOPUTMUHYECKOH KyJILTYpBI, HOCTPOEHUI u300paxxennii | sson/6018/start/
" KPUTHUYHOCTHY MBIIIUIEHHS Ha YPOBHE, HEOOXOJMMOM JUTs Oymymien MHOTOVIOIBHIKOE 1  MHOFOIDAHHHKOB B
npoecCHOHANBHON eI TeNFHOCTH, [UIS POAOIDKEHHS 00pa30BaHus U T . P ) .
caMO0OpPa30BaHHSI. HapaJUlelbHOM  TpoekumH.  Brmmonnerue | https://resh.edu.ru/subject/le
Io3naBaTenbHblie YY/I: aHanu3 00bEKTOB C LEIbIO BBIIEIECHUS IPU3HAKOB, MPOCTEUIIINX TIOCTPOCHHU Ha M300paXkeHustx | $son/5443/start/21270/
CHUHTEC3 KaK COCTAaBJICHUC 1LICJIOIrO U3 lIaCTeI‘/lI, B TOM YHCJIC C CAMOCTOATCIIbHBIM MHOI'OYT'OJIbHUKOB u MHOI'OT'PaHHUKOB.
gg;gggﬁi%ﬂg?h igciggHeiﬂgMagﬁgggammm KOMITOHEHTOB; BBIOOp [MocTpoenre ceuennii Ha wu3obpaxenusx | https://resh.edu.ru/subject/le
PHTEPHCE LA Cp MHOTOTPAaHHHUKOB METOIOM crnemoB. | sson/5866/start/
PerynsituBabie YY /I: onieHka— BBIZIENIEHHE M OCO3HAHHE yYalUMCSI TOTO, .
dopmynupoBKa  ONpeNeieHusl  MOHSATUH
YTO yXK€ YCBOGHO U YTO ellle MMOJUIeKUT YCBOCHHUIO, OCO3HAHHE KauecTBa 1 . ) :

OBHSL CBOCHILL: BBIMIYKIIOTO ~ MHOTOTpaHHHKA, Bbimykinon | https://resh.edu.ru/subject/le
yp Y ’ ¢burypsi. Onpenencuue anmeMeHTOB | $S0N/4023/start/149352/
KommynukatuBable YY/[: nnanupoBaHue ydeOHOrO COTPYIHHUYECTBA C

MHOI'OIpaHHUKA. DopMynMpOBKa
YUYHTENIEM U CBEPCTHUKAMU; IIOCTAHOBKA BOIIPOCOB. ) :
ompeIeTeHHS TPEXTPaHHOTO yraa. | https://resh.edu.ru/subject/le

Conep:xkaHue y4eOHOI0 MaTepuaJa 11 ® o 14912/start/
1. | Bepumwmnsl, pebpa, rpaHd MHOrorpaHHuka. PasBepTka. MHOrorpaHHbie 1 OPMYJHMPOBKA ONPEACICHNA N-YrONLHON | 550N start

' P B » beopa, Tp P ’ pTKa. p nupamuzpl.  M300paxkeHne  mupamMubl.

TJIbI. BBINTYKIJIBIC MHOT' HHHUKHU.

> )1/]“ %H ¢ MHOTOTpa T dopmynupoBKa  ONpENENeHus MPU3MBL

. 1_IpmMa. pHMaﬂK U HAaKIOHHAs IpHU3Ma. paBUIbHAs IIpU3Ma. DOpMYIHPOBKA TEODEMBI: O  CBOVCTBE
3 apamnenemnen. Ky6. JaroHanei napaJuleenuIesa.

. | Ilnpamupa. IlpaBunbHas nupamupaa. YceueHnas nupamuja. Tetpasap. V306paskeHne IPU3MbI 1 MapaLTeenuIea.
4. | Cummerpui B Ky0Oe, B napajuiesienuneie, B Ipu3Me U Mupamue. 1 KOHTpOIlb 1 OLEHKa CBOEH pabOThL
5. | Ceuenns KyGa, NPU3MbI U TUPAMHIBL. 1 ITocranoBka 1ienel Ha cienylolMid 3Tan
6. | IlpencraBnenne o mNpPaBWIBHBIX MHOTOTPaHHMKAaX (TeTpaszmp, KyoO, o0yueHus

OKTa3Ip, JOAEKadIp U UKOCAIp).

IIpakTHyeckne 3aHATUS 8
[pakruueckoe 3anstue 68. IloctpoeHUe BBIMYKIBIX MHOTOTPAaHHUKOB, KyOa, 1
TIPU3MBI, TUPAMUBL.
[paktuueckoe 3ausarie 69. IloctpoeHue wyeprexeil Kyba W NPHU3MBI 110 1
3aJaHHBIM YCJIOBHSM.
[Ipaktryeckoe 3amarue 70. IlocTpoeHue deprekeld MUpaMHUIABl U YCEUECHHOM 1
MIUPaMUIBI 110 33JaHHBIM YCIOBHSM.
[IpakTtrdeckoe 3anstue 71. [ToctpoeHne mpocTedmmx cedeHnit Kyoa. 1
[IpakTryeckoe 3ausaTre 72. [TocTpoeHne NPOCTEHIINX CEUCHUH TPU3MBL. 1
[Ipaktryeckoe 3ansatue 73. [locTpoeHne MpOCTEHIIMX CeUeHWH MHUPaMUIBI, 1
YCEUYEHHON NHpaMUbl.
[paktryeckoe 3amsTre 74. IlocTpoeHHE CTEPEOMETPUUIECKHX MOZEICH IIOo 1
3aJJaHHBIM YCIIOBHSM.
[Ipaktrdeckoe 3ansatue 75. KoarponsHas pabore o teme 3.2 1
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Tema 3.3 Tena n

JIMYHOCTHBIE pe3yjabTaTbl: Pa3BUTHUC JIOTUYECKOI'O MBIIIIJICHUS,

DOpMyIUpOBKa ONPEAETICHUS LMIMHJPA,

https://resh.edu.ru/subject/le

nosepxuocry | POCTPAHCTBEHHOTO BOOOP)KEHHS, AITOPUTMUYECKOH KyJILTYPBI, KoHyca, mmapa, cgepsl. M3obpaxenue | sson/6300/start/
KPUTUYHOCTY MBIIUIEHHS Ha YpOBHE, HEOOXOJMMOM JUTs Oymymien
BpalueHust npoecCHOHANBHON eI TEeNFHOCTH, [UIS TPOAOIDKEHHS 00pa30BaHus U UWIMHAPA,  KOHyca, Iuapa, HX  OCCBBIX .
caMO0OpPa30BaHHSL. ceuenmii u  mpoekumit.  Ilposemenme | https://resh.edu.ru/subject/le
Io3naBaTtensnbie YY /I: BoiOOp Hanboee 3PeKTHBHBIX CIIOCOO0B NHCBMEHHBIX W YCTHBIX  JlorHMdeckux | sson/4903/start/
npeo0pa3oBaHUs TOXKAECTB 00OCHOBaHWI TpHM pelIeHHH 3ajJa4 Ha
Peryasitusnbie YV/I: cocrasnenue miana HpeoGpa3OBaHI/I$I TOKICCTB BBIYUCIICHUEC )58 JIoKazaTenabcTBo. | https://resh.edu.ru/subject/le
KovmmyHukatuBHble YY/I: IUiaHUpOBaHHE Y4eOHOr'O COTPYTHHYECTBA C IIpuMeHeHne CBOICTB IWTHHApPa, KOHyca, | sson/4034/start/
MpeIOaBaTe/IeM 1 OLHOTPYIIITHIKAMU mapa W TEOpeMbl O CEUYECHHH MIapa Mpu
Conep:xanue yie6Horo marepuasa 9 pelLeHny 3aau. ®opmymuposka | https://resh.edu.ru/subject/le
1. | Humuaop u koHyc. YcedeHHbIH KoHyc. OCHOBaHHE, BBICOTA, OOKOBas 2 OmpejeneHus  IUIOCKOCTH,  Kacaroueiics | sson/5525/start/
TIOBEpXHOCTh, OOpasyromiasi, pa3BepTka. OceBble CEYEHHS W CEYCHHUS, cepbl M  COOTBEICTBYIOLIEHl TEOPEMBL
apaJIICILHBIC OCHOBAHHMIO. [MocTpoeHne U300paKeHus] KacaHust
2. | Wap u cepa, ux ceveHusL. KpyrJbIX Tel. PopMyTUpoOBKa ONpeesieHus
IIpakTHyeckne 3aHATHS 7 BIIMCAHHOTO U OMHCAaHHOI'0 MHOTOTPaHHUKA.
ITpaktuueckoe 3austue 76. IlocTpoeHue depTexel IUIMHIpA MO 3aJaHHBIM 1 KoHTponb M oOlEHKa cBoell paboThL.
YCJIOBHSM. IlocraHoBka 1enedl Ha CHEAYHOIMHE Tan
IIpaktuueckoe 3ansrue 77. IlocTtpoeHue yepTexedl KOHyca M YCEUYEHHOIO 1 00y4eHus
KOHYCa 110 3aJITaHHbIM YCJIOBUSIM.
[Mpaktnyeckoe 3anstue 78. IloctpoeHue ueprexei mapa u cdepbl MO 1
3aJJaHHBIM YCJIOBHUSIM.
[IpakTtnyeckoe 3austue 79. IlocTpoeHne cedeHnil MUIMHPA, Mapa. 1
[Ipaktnyeckoe 3anstue 80. IlocTpoeHHMe ceueHM KOHYCa W YCEYCHHOTO 1
KOHYCa.
[Ipaktuyeckoe 3ansatue §1. Pemenune 3amau mo teme «Terna u mMOBEpXHOCTH 1
BpAILCHHUs» Ha JOKA3aTENbCTBO.
[pakruueckoe 3ansitue 82. Konrponbhas padbora mo teme 3.3 1
Tema 3.4 JIM4HOCTHDbIE Pe3yabTaThl: OTHOUIEHHE K NPO(ECCHOHATBHOM JEATENbHOCTH dopmyarpoBKa onpenencHust oobema u ero | https://resh.edu.ru/subject/le
Wsmepennsi p | KaK BO3MOKHOCTH yHacTH B PELICHUH JMUHBIX, OOLIECTBEHHBIX, OCHOBHBIX CBOWCTB. Ilpumenenne (opmyn | sson/4904/start/
— FHOCy,ElapCTBeHHBIX, O6LLle{-IaLlI/IOHaJIBHBIX npooIieM. . o6bena INAMOYTOIHEOrO
o3HaBaTeJbHbIe YY]I: MOUCK U BhIAEICHNE HEOOX0AUMOH HH(OpMaIUH
PeryasTuBHbie YY/I: nenenonaranue Kak MOCTaHOBKA y4€OHBIX U HApAJIICICINIEN, PU3MBL,  ITHPAMUIbL,
MO3HABATENBHBIX 33134 IIIMHApa, KOHyca, Iapa MpH pelIeHHd
KommyHukatuBHbie YYJl:ymMeHHe ¢ JOCTATOYHOW MOJHOTOM U TOYHOCTBIO 3amady. KoHTponbs U omeHka cBoei paboTHI.
BEIDAXKAaThb CBOM MBICIH B COOTBETCTBUM C 3aJadyaMH M YCIOBHSMH [locranoBKa menell Ha CIEXYIOIMHA dTall
KOMM yHUKaIIUH 00yueHus
Conep:kanue yueOHOro MaTepuaja 8
1. | O6wem u ero uamepenue. Murerpanbaas Gpopmyna oobema. 3

2. | ®opmynsl o0beMa Kyba, IPSIMOYrOJbHOIO IMapauleNenuieia, TPU3MBI,
munuHApa. @opmynsl 00bemMa MpaMuIbl U KoHyca. DopMyIisl miomaiu
MOBEPXHOCTEH IUIMHIpPA U KoHyca. DopMyiel 00bema Inapa 1 IUIomaim

cepsl.
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3. | llomobne Tten. OTHOmIEHWS IUIOMIAACH ITOBEPXHOCTEH M 00BEMOB
MOZOOHBIX TeJl.

IIpakTHyeckue 3aHATUS 5
[paktiueckoe 3anstue 83. PemreHne 3amad Ha HaxoXIeHHEe o0beMa KyoOa, 1
MIPSIMOYTOJIBHOTO TapaJuIeienue 1a, MPU3MBbL.
[paktiueckoe 3ansrue 84. Pemenne 3a1a4 Ha HAXOXKEHHE 00beMa WIIMHIPA, 1
KOHYyca, I1apa.
[Mpaktiueckoe 3ansatue 85. PemeHue 3a7ad Ha HaXOXKACHHE TUIONIAIH 1
TIOBEPXHOCTH LIMJIMH/PA, KOHYCa.
[IpaxTnyeckoe 3aHATUE 86. Pemenue IJIAHUMETPUYECKUX u
CTEpPEOMETPHYECKHX 33a]a4 Ha HAXOXK/ICHNE TeOMETPUYECKUX BETUYHH. 1
IIpaktnyeckoe 3anstue 87. Pemenue 3amau mo Tteme «M3MmepeHus B
TEOMETPUM» Ha JIOKa3aTelIbCTBO.
[pakTryeckoe 3austue 88. KonrponeHas padora mo teme 3.4 1
Tema 3.5 JINYHOCTHBIE Pe3YJILTATHI: TOTOBHOCTB H CMIOCOOHOCTE K CAMOCTOATENIBHOM O0bscHeHMe W WLIIOCTpauus ToHATHA | https://resh.edu.ru/subject/le
KOOpHHHaTbI " TBOPYECKOU U OTBETCTBEHHOU ACATCIbHOCTHU,; TOTOBHOCTDH K KO{[J’ICKTHBHOH ﬂeKapTOBOﬁ CHUCTEMBI KOOpJUHAT. SSOI’I/5724/S’[art/
BeKTOpLE pabote, COTPYAHUYECTBY CO CBEPCTHUKAMH B 00Pa30BATENILHOM, DOPMYJHPOBKA OPEICICHHA ICKAPTORHX —
O0IIECTBEHHO-TIOJIE3HOM, Y4eOHO-HCCIEI0BATENBCKOM, TPOSKTHOM U IPYTHX .
BUIAX JICATEITHHOCTH. TPSIMOYTOJTEHBIX KOOPIUHAT touek | https://resh.edu.ru/subject/le
IlosnaBaTteanbHble Y'Y I: Be100p Hanbonee 3pPeKTUBHBIX CITOCOO0B MPOCTPAHCTRA. [TocTpoenue cdepsl, | sson/5723/start/
npeoOpa3oBaHus TOXKIECTB 3a7laHHON  ypaBHeHueM.  MimocTpars
Perysasirusnbie VV/I: cocrapiienue niana mpeobpasoBaus TOK/IeCTs npuMenenus GopMyl: paccTosHMe Mexay | https://resh.edu.ru/subject/le
KommynukatuBubie YY/I: maHupoBaHue yueOHOrO COTpPYJIHHUYECTBA C JBYMA TOuKaMH M ypaBHeHue cepsl. | sson/6083/start/
TpCIONaBaTC/IeM 1 OJHOTPYIIITHIKAMH DOpMYIHPOBKA OMpENEeHUsA: BEKTOp B
Conepikanue yue6Horo marepuasia 16 IPOCTPAHCTBE, KOJUIMHEAPHBIE BEKTODHI,
1 gpﬂMOyTOJILHa}I (nexaprosa) cucrema KoopixlmlaT B Hpq())CTpaHCTBe. 4 CyMMa WM pasHOCTh JByX BEKTOPOB,
OpMyJa pacCTOSHUS MEXKIY ABYMS TOUKaMH. YpaBHEHHS cepbl.
2. | Bexropsl. Monyns Bekropa. PaBeHcTBO BekTopoB. ClojkeHHE BEKTOPOB. Egﬁﬁﬁgﬁe Beifg;:f aBeKTg;HH;g:;;é
YMHOXEHHE BEKTOpa Ha 4HCio0. Pa3noxeHne BeKTopa 0 HAIPAaBIEHHUAM. Ha IUIOCKOCTH M B MPOCTPAHCTBE, YIOI
VYron mexny aByms BekTopamu. [Ipoeknus Bektopa Ha ock. KoopauHaThl MEXIy [BYMsS HEHYICBBIMH BEKTOPAMI.
BekTopa. CKaJsipHOE ITPOU3BEICHIE BEKTOPOB. KOHTpOIb M OLEHKA CBOGH paGOTHI.
3. Hcnons3oBanue KOOpAWHAT U BEKTOPOB IIPH PEIICHUU MAaTCMAaTHYCCKHUX 4 IloctaHoBKa 1ienel Ha cﬂeﬂy}omﬂﬁ 3Tall
U IPUKJIATHBIX 33139 o0yueHns
IIpakTHYecKue 3aHATHSA 8
[pakTuueckoe 3ansaTre 89. HaxoxaeHue paccTOSHUS MEXKIY IBYMS TOUYKAMH. 1
[pakruueckoe 3anstre 90. CocraBieHne ypaBHEHUsI chephl.
[IpakTryeckoe 3ausaTre 91. BeimomHerne aeficTBHUSI HaZl BEKTOpaMHU. 1
[IpakTryeckoe 3ausaTre 92. HaxoxaeHue yriza MexIy JByMsl BEKTOPAMH. 1
[Ipaktryeckoe 3amsatre 93. BrimoaHeHWe MeHCTBHA HAA BEKTOpPaMH C 1
HCIIONB30BaHHEM IIAHUMETPHIECKHX (DaKTOB.
[Ipaktryeckoe 3amatue 94. HaxoxmeHwe CKAISIPHOTO TPOU3BECHUS 1
BEKTOPOB.
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IIpaktuueckoe 3anstue 95. HaxoxaeHrne KoOpIMHAT BEKTOPA.

HpaKTI/I‘leCKOC 3aHsaTue 96. Pelllenre MaTeMaTHYECKUX U MPUKJIAJHbIX 3a1a4 C
HCIOJIB30BAHUCM KOOPAWHAT U BEKTOPOB.

[paktiueckoe 3anstue 97. KontponbHast padora o Teme 3.5. 3ader 1o remMam
Paznena 3

Paznen 4.
Kom0unatopux
a, CTATHCTHKA U

Teopus
BEPOSATHOCTEH

14

Tema 4.1
DJIeMeHThbI
KOMOMHATOPHUK
u

JIM4HOCTHBIE pe3y/IbTaThl: OBJIaIeHUE MaTEMAaTHUECKUMH 3HAHUSMU U
YMEHHSIMH, HEOOXOIMMBIMH B TIOBCETHEBHOM KHU3HH, TSI OCBOCHUSI CMEMKHBIX
€CTECTBEHHOHAYYHBIX JTUCIUILIMH U AUCIMIUIMH PO eCcCHOHaIBHOIO IIUKIIA,
JUISL IIOJTy4eHNst 00pa3oBaHus B 001aCTAX, HE TPEOYIOLIMX YrTyOIeHHOR
MaTeMaTHYEeCKON MOATOTOBKH; CO3HATEIbHOE OTHOIIEHHE K HEMPEPHIBHOMY
00pa30BaHMIO KaK YCJIOBHUIO YCIIEIIHOHN MPOpEeCcCHOHAIbHON U 00IIECTBEHHOM
JeSITeNbHOCTH.

ITosnaBaTteabHble YV /I: aHamu3 00bEKTOB C IENBIO BBIICICHHS TPU3HAKOB,
CHHTE3 KaK COCTaBJIEHHE LIEJIOT0 U3 YacTeil, B TOM YHCIIe C CaMOCTOSTENTbHBIM
JOCTPavBaHHEM, BOCIIOJIHEHUEM HEIOCTAIOLIMX KOMIIOHEHTOB; BEIOOD
OCHOBAHUM U KPUTEPUEB JUJIs1 CPABHEHUS

PeryasituBHbie Y'Y /I: olleHKa— BBIAEIEHUE U OCO3HAHUE Y4alIUMCsI TOTO,
YTO Y)K€ YCBOCHO M YTO €IIIe [TOUIEKHUT YCBOCHHIO, OCO3HAHNE Ka4eCTBa U
YPOBHSIYCBOCHHUS,;

KommynukaTuBubie Y Y/l:mianupoBanue y4eOHOTO COTpYIHHYECTBA C

YUUTEIIEM U CBEPCTHHUKAMMU; ITIOCTAHOBKA BOIIPOCOB.

Cojnep:xkanue yueOHOro MaTepuajia

(6]

1. | OcHOBHbIE TIOHATHS KOMOMHATOPWUKH. 3a/laud Ha TMOJACYET YHuciIa
pa3MelieHnii, NepecTaHOBOK, coueTaHuil. PemieHue 3agad Ha mepedop
BApHAHTOB.

2. | ®opmyna OuHOMa HororoHa. CoiicTBa OMHOMMHAJIbHBIX

ko3¢ ¢uimenro. Tpeyroapuuk [lackans.

HpaKTl/I‘leCKPle 3AHATUSA

[IpakTryeckoe 3ansaTre 99. Pemenne 3agad Ha MOACYET YMCIIA Pa3MEMICHUH,
NIEPECTAaHOBOK, COUETAHUM.

[Ipaktrdeckoe 3anstue 100. Pemenue 3amau Ha mepeGop BapHaHTOB.

[Ipaktryeckoe 3ansatie 101. Pemenne 3amad ¢ WCHonb30BaHHEM (OPMYIBI
6uHoma HeroToHa.

[pakTryeckoe 3anstue 102. Pemenue 3amaq ¢ MCIIOIB30BAHUEM TPEYTOJTBHUKA
ITackas.

DopmynupoBKa ONpeIETICHUS:
KOMOWHATOpPWKA, COYCTAHHS, Pa3MCIICHHUS,
MEPECTAHOBKH. IIpumenenue MeTofa
rpadoM TPU PEHICHUH KOMOWHATOPHBIX
3anay. [lpumenenne OwnomMa HproToHa u
TpeyronbHuka llackans mnpu  peHuu
KOMOWHATOPHBIX 3a/1a4.

https://resh.edu.ru/subject/le
sson/4925/start/

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/

Tema 4.2
JJIeMEeHTBI

JIMYHOCTHBIE Pe3yJIbTaThI: OBJIAJICHHEC MATEMATHUECKUMH 3HAHUSAMU U
YMEHHSIMH, HEOOXOAUMBIMH B TIOBCEHEBHOM MKHU3HH, JUISI OCBOCHUS CMEMKHBIX
€CTECTBEHHOHAYYHBIX JTUCIUIUIMH U AUCIHUILUIAH PO(ECCHOHATHHOrO IIUKIIA,
JUTSI TIOJTYIeHUs 00pa3oBaHus B 001aCTAX, HE TPEOYIOMMNX YrITyOJIeHHOM

[pencraBnenne wWHpOpMAaMK B  BHUIC
TaOIUII, KPYTOBBIX U CTOJOYATHIX AUATPAMM,
B TOM YHCII€ C TIOMOIIBIO KOMITBIOTEPHBIX

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

MaTeMaTH4eCKOH ITOrOTOBKH; TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHHMIO, B
TOM YHCJIe CaM000pa30BaHUIO HA TIPOTSHKEHUH BCEH )KU3HHU.
Io3naBaTensHbie YY/I: mouck u BelAeNeHE HEOOXOMMOI HHpOpManny;
MIPUMEHEHNE METOI0B HH(POPMAIIMOHHOTO [TONCKA; 3HAKOBO-CUMBOJINIECKHE
JIEUCTBUS; yMEHHUE CTPYKTYPUPOBATh 3HAHUS; YMEHHE OCO3HAHHO U
MIPOU3BOJIBHO CTPOUTH PEUEBOE BHICKA3bIBAHUE B YCTHON M MUCbMEHHOMN
bopme.

PeryasituBable YY/I: onpeneneHre Nociea0BaTeNbHOCTH IPOMEKYTOUHBIX
LeJIel ¢ y4eTOM KOHEUHOIO pe3yabTaTa

KommyHukaTuBHble YVY/[:BiaJeHUe MOHOJOTHUECKOW M AUATIOTHYECKOU
(dbopMamMu peun, IMOCTAHOBKAaBOIPOCOB — HWHHUIMATUBHOE COTPYAHHYECTBO B
HIOKCKE U cOope MHpOpMaIUu

Cojnep:xanue yueOHOro MaTepuajia

1. | CoObiTHE, BEPOSATHOCTH  COOBITUS,  CIIOXKCHHE |
BeposTHOCTeH. [IoHATHE O HE3aBUCUMOCTH COOBITHI.

YMHOXCHUE

2. | JluckperHas ciy4aiiHas BeJM4YHMHA, 3aKOH ee pacnperneneHus. Uncnosbie
XapaKTEPUCTUKHU TUCKPETHOU CilydallHOM BenuuuHbl. [loHsITHE O 3aKOHE
OOJIBILINX YUCEIL.

HpaKanecmle 3aAHATUSA

I1p.3.103 Haxoxaenue coObiTuii. JeiicTBUS Hall BEpOSITHOCTSAMHU.

I1p.3.104 HaxoxxaeHue TUCKPETHOM cay4aiHOM BETMYHHBIL.

MPOrpaMM. IIpuBenenune NIPUMEPOB
MIPOTHBOIOJIOKHBIX COOBITHH, 3aBUCUMBIX U
HE3aBHCHUMBIX coObITHI. Vcrionp3oBanue
IIPU pEIICHUH 3aJa4d CBOICTB BEPOSTHOCTEN
MPOTHBOIOIOKHBIX  cOObITHH.  Pemenue
3a/1a4 Ha BBIYHCIIEHHE BEPOSATHOCTH CYMBI U
TIPON3BEIEHUS COOBITHIA.

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

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

Tema 4.3
JeMeHTbI
MATEeMATHYECKO
H CTATUCTUKH

JIMYHOCTHBIE pPe3yabTaThl: OBJIaICHHE MaTeMAaTHUECKIMH 3HAHUSIMH U
YMEHHSMH, HEOOXOIMMBIMH B TIOBCEIHEBHOM KHU3HH, JISi OCBOCHUS CMEMKHBIX
€CTECTBEHHOHAYYHBIX JTUCIUILIMH U AUCIMIUIMH PO eCCHOHATBHOIO IIUKIIA,
JUIsl TIONTydeHust 00pa3oBaHus B 00JacTsIX, HE TPEOYIOIINX YriayOiIeHHOM
MaTeMaTUYeCKOi MOATOTOBKU; TOTOBHOCTh U CIIOCOOHOCTh K 00Opa30BaHMIO, B
TOM YHCJIe CaMOOOPa30BaHUIO HA MPOTSHKEHUH BCEH YKU3HHU.
IMo3znaBaTtenbHble YY/I: aHanu3 o0bEKTOB C LIENbIO BBIICICHHUS IIPU3HAKOB,
CHHTE3 KaK COCTaBJIEHHE LIEJIOI0 M3 YacTeH, B TOM YHCJIE C CAMOCTOSATEIbHBIM
JOCTPavBaHHEM, BOCIIOJIHEHUEM HEIOCTAIOIIMX KOMIIOHEHTOB; BHIOOD
OCHOBaHUH U KPUTEPUEB ISl CPAaBHEHUS

PerynsituBHbie YY I: olleHKa— BBIJIEIIEHUE U OCO3HAHUE YYAILUMCS TOTO,
YTO y)K€ YCBOCHO U UTO €IIIe MTOUIEKHUT YCBOSHHUIO, OCO3HAHNE Ka4ecTBa U
YPOBHSIYCBOCHHUS;

KommyHukaTuBHble Y YJl:miaHupoBaHHe Y4eOHOTO COTPYIHHUYECTBA C

YUUTEIIEM U CBEPCTHUKAMMU; ITOCTAHOBKA BOIIPOCOB.

Conep:kanue y4eOHOr0 MaTepuajia

(o]

1. | TlpencraBnenue MaHHBIX (TAOJIUIIBI, AUATPAMMBIL, TpaduKn).

2. | TenepanbHas COBOKYIIHOCTb, BBIOOpDKA, CpenHee apupMeTHIEeCKOe,
Me/IMaHa.

IpakTHyecKue 3aHATHS

[paktryeckoe 3amsrue 105. TlpencraBmeHwe nmaHHBIX B BHAe TaOmwi,
JrarpaMm, rpaduKoB.

[lpencraBnenne uHdopMamu B BHAE
TaOIUII, KPYTOBBIX U CTONOYATHIX AUATPAMM.
Haxoxnenue cpeaHero apupMeTHieckoro,
MOJIBL, MeJHaHBl, JHCTICPCUH U
MaTeMaTHYeCKOI0  OXKMIAHMA  YHCIOBBIX
psinoB.  IlpuBeneHue — conepiKaTeNbHBIX
IPHMEPOB HCIOJIB30BaHUA CpeIHHX
3HAYCHUH, IUCIEPCHH M MaTeMaTHYEeCKOro
OKHJAHUS UL ONMCaHUS  JAHHBIX.
KonTtpons u orieHka cBoei paboThL.

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

https://resh.edu.ru/subject/le
sson/1988/start/

https://resh.edu.ru/subject/le
sson/3409/start/
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[pakriueckoe 3ansrue 106. [Togcuer reHepaabHON COBOKYIMHOCTH, BHIOOPKH,
cpenHero apupMeTHIECKOro, MEANaHbIL.

[paktryeckoe 3ansatue 107. KonrponpHas padora 4.3.

IIpaktnueckoe 3anstue 108. 3auer no remam Pasnena 4.

IK3aMeH
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3. YCJIOBUSA PEAJIM3AIINA PABOYEM ITPOTPAMMBI
YUYEBHOI'O IIPE/IMETA

3.1. Tpeﬁonalmﬂ K MUHUMAJIBbHOMY MaT€PHAJBbHO-TEXHUYCCKOMY o0ecnevYeHuIo

Peanu3zamnust mporpaMMbl yaeOHOTO TpeaMeTa TpedyeT Hauudus y4eOHOTO KaOWMHeTa
«MareMatuka.
Ob6opynoBanue yueOHOTO KaOMHETA:
Jlocka kimaccHas -1
MapxkepHas gocka - 1
Cronsr mu1s yqammxes — 15
Cron ans yuurens — 1
Crynes — 31
Okpan -1
1.HarypajbHble 00pa3ubl -
2. O0beMHbBIE CpeICTBA: reoMeTpruuecKue (PUrypbl: MHOTOrPAHHUKH, TeJIa BPallleHUs
3. IlnnockocTHbIe cpeacTBa Habop Tabmui no I'eomeTpun: MHOTOTpaHHUKH, Tea BpAlllEHUS.
Ha6op Tabnui nmo Anrebpe u HayajaM aHaJIM3a: MPOCTEHIINE TPUTOHOMETPUYECKUE YpaBHEHUS,
norapugmuueckas (QyHKIUS U ee CBOMCTBa, MoOKazareiabHas (YHKUIMS U €€ CBOICTBa,
TpUroHOMeTpuueckue GyHKIMH U ux cBoiictBa. HaGop Tabnun no KomOunatopuke: IlpaBuio
CJIOKEHUS, TPABWJIO YMHOXeHUs1, OnHOM HptoToHa, TpeyronpHuk [lackamns, mpunmun Jupuxie.
4. NHCTPYKTUBHO-TeXHHUYECKAS JOKYMEHTAIUS
KommiekT kapTouek o Temam: «Pazputue noHstus o yuciey», «Kopuu. Crenenu, sorapudmey,
«OCHOBBI TPUTOHOMETpUWY», «DYHKIIMK, HUX CBOWcTBAa U rpadukm», «lIponsBomHasy,
«IIpumenenne mpousBoAHOW», «llepBooOpasnas. HWurerpam», «MHororpanHukmn», «Tema
BpamieHus», «l3mepenuss B TeoMeTpum», «IIEMEHThl KOMOMHATOPHUKH», «DJIEMEHTHI
MaTeMaTHYECKON CTATUCTUKNY, « DJIEMEHTHI TEOPUU BEPOSITHOCTEN
KoMmIuiexTsl TeCTOBBIX 3aaHuii, B T.4. ¢ noMomibio ITK
KomrutekTsl 3a1anuii 17151 KOHTPOJBHBIX padboT
5. MeToauvecKkue peKoMeHAaunu/yKa3aHusl
MeTtouueckue yKa3aHus Ui BHIIIOJIHEHUS IPAKTUYECKUX paboT
Metouueckue yKa3aHus Uil BBIIIOJHEHUS CAaMOCTOSITENIbHON BHEAYUTOPHOU pabOThI
6. KOHTPOJIbHO-THATHOCTHYECKUE MATEPHAJIbI
KoMIIIeKT KOHTPOJIbHO-U3MEPUTENBHBIX MAaTEPHAJIOB 110 TEKYIIEMY KOHTPOJIIO
KoMI11eKT KOHTPOJIbHO-U3MEPUTETBHBIX MATEPHATIOB IO IPOMEKYTOYHOM aTTeCTalluu
7.Texnuvyeckue cpeacTBAa 00y4eHUsI: UHTEPAKTUBHAS JI0CKA, MYIbTUMEIUATIPOCKTOP, HOYTOYK

3.2. UudopmanuonHoe odecnievyeHne 00y4eHus

Ilepeyenb pexoMeHayeMbIX yuyeOHbIX H31aHuii, WHTepHeT-pecypcoB, JAONOJHUTEJIbHOH
JIMTEPATypPbl
OCHOBHBIE UICTOYHHKHU:

1. Mepznsak A.I'., Homuposckuii JI.A., TlonsskoB B.M. Marematuka: anrebpa u
Hayaja MaTeMaTHYecKOro aHajiau3a, reoMeTpus. Anredpa M Hayajla MaTeMAaTUYECKOTO aHaIn3a
s 10 k1. YuebHoe nocodue. YrimyOieHHslit ypoBeHb. — M.: Benrtana-I'pag, 2019r.

2. Mepznsak A.I'., Homuposckuii JI.A., TlonsikoB B.M. Marematuka: anrebpa u
Hayaja MaTeMaTHYecKOro aHaiu3a, reomerpus. Anredpa M Hayajlla MaTeMaTUYECKOrO aHaIn3a
st 11 k1. Yuebnoe nocodue. YrinyOieHHslit ypoBeHb. — M.: Benrana-I'pag, 2019r.

3. Artanacsia JI.C. I'eomerpust mst 10-11 k1. YuebHuk mis oOrieo0pa3oBaTeabHBIX
yupexxaenuil. — M.: IIpocsemenue, 2019r.

JlononHUTEIbHBIE UCTOYHUKU!
1. Amumos IIL.A. Anrebpa n Hauana ananu3za 10-11 k1. M., [Ipocsemenue, 2019 r
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2. bammako M.M. Maremaruka: anrebpa u Hayajla MaTeMaTHYECKOTO aHalIN3a, TEOMETPHSL:
y4eOHUK Uil  CTYIEHTOB NPO(ECCHOHATBHBIX 00pa30BaTENbHBIX OpPTraHU3aAIMH,
ocBauBaromux npodeccun u crnernuanbaoctu CI10. — M., 2017

3. bammako M.M. Maremaruka: anrebpa u Hayajla MaTeMaTHYECKOTO aHAIN3a, TEOMETPHSL:
COopHuk 3amad MPOQIILHON HAMpaBICHHOCTH: Yy4ed. MmocoOue s CTYACHTOB
npodeccHoHaNbHBIX  00pa30BaTENFHBIX OpraHM3alMid, OCBAaMBAIOIIUX NpPOPecCuu u
cnenmansaoctu CIIO. — M., 2017

4. bammakoB M.M. Maremaruka: anredpa u Hayana MaTEMaTHUYECKOIO aHAJIN3a, TEOMETPUS:
3amayauk: ydeO. mocobue Ui CTYISHTOB TPOQPECCHOHATBHBIX 00pa30BaTEIbHBIX
OpraHm3auii, ocBanBaronux npodeccuu u crenuanpaocta CI10. — M., 2017

5. bammaxos M.W. MaremaTuka: anredpa u Hayanaa MaTEMaTHUYECKOTO aHAJIN3a, TEOMETPUS:
DONeKTpOHHBIM  yueb.- MeToA. KOMIUIEKC JUIsl CTYJIEHTOB Mpo(eCCHOHATbHBIX
00pa3oBaTeNbHBIX OpraHu3aiuii, ocBanBatonux npodeccuu u cneruanbHoctu CITIO. —
M., 2017

6. bammakoB M.U., I{piranos I1.1.Meroaudeckoe mocobue st moarotoBku Kk EI'D.—M.,
2019

7. T'ycee B.A., T'puroppe C.I'., Upoaruna C.B. Maremaruka: anrebpa u Hayaia
MaTeMaTHYeCKOr0 aHalNu3a, TeOMEeTpUs: Y4EeOHMK ISl CTYAEHTOB MNpo(eCcCHOHATbHBIX
00pa3oBaTeNbHBIX OpraHu3aluii, ocBanBatonmx npodeccuu u crneruanbHoctu CITO. —
M.,2017

8. Tloropenos A.B. I'eomerpus 10-11 k1. M., IIpoceemenue, 2015- 2020 r.

4. KOHTPOJIb U OLHEHKA PE3YJBbTATOB OCBOEHUS YYEBHOI'O IPEAMETA

KoHTpob M oOlleHKa pe3yJbTaTOB OCBOEHHUS Yy4eOHOTO TpeIMeTa OCYIIECTBIISETCS
MpEenoJaBaTeieM B TPOIECCE MPOBEIACHUS MPAKTHUYECKUX 3aHATHH M J1abOpaTOpHBIX padoT,
TECTUPOBAHUS, a TAK)KE BBIMOJHEHUS OOYJAIOIUMHKCS WHIWBHIYAJTbHBIX 3aJlaHUN, TPOEKTOB,
HUCCIIEJOBAHUM.

Pe3yabTarsl 00yyeHus
(0oCcBOEHHbIE YMEHNs1, YCBOCHHbIE 3HAHMS)

@ opMbI U METOAbI KOHTPOJIS U OLleHKH
pe3yJbTATOB 00yUYeHHs

1 2
Ymenusi (AJITEBPA):
BBIMOJIHATE ~ apupmeTnueckue JeiictBus  Haj | [Ipakruyeckoe 3aHsTHe «BoInoaHeHME
YUCJIaMH, COYeTas YCTHbIC W NHUCbMCHHBIC | apr(METUUYECKUX ACUCTBUN HAJ YUCIAMUY.

MPUEMbI, HAXOJUTh TNPHUOIMKCHHBIC 3HAYCHHS
BEJIMYUH W TOTPEIIHOCTH  BBIYUCIICHUM
(abcomoTHasT W OTHOCHUTENIbHAs); CpPaBHUBATH
YHCJIOBBIC BBIPAKCHHUS;

[TpakTuueckoe 3anarue «HaxoxaeHue
IPUOIMKEHHBIX 3HAYCHUH BETUUNH.
[TpakTrueckoe 3anaTue «CpaBHEHHE YHCIOBBIX
BBIPAKCHUIN.

KonTponbnas pabora nmo Temam pazaena 1.
Komrekce mpoBepodHbIX paboT Mo TeMam
paznena 1.

HaXOJIUTh 3HAYEHUS KOPHs, CTENEHH, Jlorapudma,
TPUTOHOMETPUYECKUX BBIPAXKEHUM Ha OCHOBE
OTpeNieNIeHus, UCHOJb3ysd NpU HEOOXOAUMOCTH
MHCTPYMEHTAJIBHBIE  CPEICTBA;  IOJIb30BATHCS
NpUOJIMKEHHON OLIEHKOM MpH NpaKTUYEeCKUX
pacuerax;

[TpakTnueckoe 3anatue «HaxoxneHue
3HaYeHUH KOpHS, CTENeHH, Jorapudma Ha
OCHOBE OIIPEICICHU.

[TpakTnueckoe 3anatue «Haxoxnenue
3HaYeHUN TPUTOHOMETPUUECKUX BBIPAKEHUN
Ha OCHOBE OIIPENIEICHUSD.

[IpakTnueckoe 3anarue «HaxoxneHue
3HaYeHUH KOPHS, CTENeHH, Jorapudma,
TPUTOHOMETPUUECKUX BBIPAKEHHUH C
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MCII0JIb30BAHUEM UHCTPYMEHTAIbHBIX
CPEICTBY.

[IpakTnueckoe 3anstue «Mcnosib3oBanne
IpUOIMKEHHOM OLIEHKU TPU MPAKTHYECKUX
pacuerax».

KontpoarHnas padora no teme 1.2.
Konrponbnas pabora no teme 1.3
KonrtpoapHnas pabora no temam pazzena 1.
Kommuteke mpoBepouHbIX paboT 1o TeMaM
paszzena 1.

BBITIOJIHATh npeoOpazoBaHus BBIPKECHUM,
pUMeHssT QOpPMYIbI, CBSI3aHHBIE CO CBOMCTBaMH
CTENEHeH, JIorapu(pMOB, TPUTOHOMETPUUYECKUX

GbyHKIIHI;

[IpakTuueckoe 3ansarue «lIpeodpazoBanue
BBIPXECHUH, COIEPIKAIUX KOPHIY.
[Ipaktuyeckoe 3austue «IIpeodpazoBanue
CTCIICHHBIX BI)Ipa)KCHI/II\/JI)).

[Ipaktryeckoe 3austue «IIpeodpazoBanue
JOrapu(PMHUUECKUX BBIPAKEHUID).
Kontponsnas pabora no teme 1.2
KonTponbhas pabota no teme 1.3
KonTtponpsHas pabora o Temam paznena 1.
Komriekc npoBepodHbIX paboT 1Mo TeMam
paznena 1.

WCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS
B NPaKTHUYECKOW JEATEIBHOCTH M MOBCEIHEBHON

KU3HU: UL TPAKTHYECKUX  PacyeToB MO
dbopmynam, BiIouYas (GOPMYINBI, COJIEpIKAIIHE
CTETICHH, paIuKabl, J0TaprQMbI u

TpUrOHOMETpHUYecKue (GYHKIHMH, UCHOJIB3YS MpH
HEOOXOMMOCTH  CHpPaBOYHbIE MaTepuanbl H
MPOCTEUIIINE BEIYUCIUTENBHBIE YCTPOMCTBA.

[Ipaktrueckoe 3anstue «Haxoxnenue
3HauUEHUH KOpHS, CTENEHH, Jiorapudma Ha
OCHOBE OTIPE/ICIICHHSI.

[IpakTnueckoe 3ansatue «Haxoxaenue

3HAYEHUU TPUTOHOMETPUUECKUX BBIPOKEHUN

Ha OCHOBE OIPE/ICTICHUSD.
[IpakTnueckoe 3ansatue «Haxoxaenue
3HaYEHUI KOpHS, CTETEHH, JIorapudmMa,
TPUTOHOMETPUUECKUX BBIPAKEHUI C
UCII0JIb30BAHUEM UHCTPYMEHTAIbHBIX
CPEICTBY.

[TpakTrueckoe 3austue «Vcnonp3oBanue
NpUOIMKEHHOM OLEHKU MPU MPAKTHYECKUX
pacueTrax».

KoHntposbHas paboTta o teme 1.2
KoHntposbHas padoTa mo teme 1.3
KonTponbnas paborta no Temam paznena 1.
Komriekc mpoBepodHbIX paboT Mo TeMam
pazzaena 1.

Ymenusi (Dynkuum u rpagukun):

BBIUMCIIATh 3Ha4YeHHE (YHKUUU MO 3aJaHHOMY
3HAYEHUIO apryMeHTa IpU Pa3iIMyYHBIX CHOCO00ax
3aJjaHus (QYHKLUY;

HpaKTI/IHGCKOG 3aHsATHE «BBIUKCIeHNE

3HAYCHUH (I)YHKI_H/II/I o 3aJaHHOMY 3HAYCHUIO

apryMeHTay.
KonTponbHas paboTa mo Temam pazaena 1.
Komrekce mpoBepodHbIX paboT Mo TeMam
paznena 1.

ONpENEIATh OCHOBHBIE CBOMCTBA UHCIIOBBIX
(GyHKIMH, MIUTIOCTPUPOBATH UX HA IpaduKax;

[Ipaktuueckoe 3ansitue «OnpeneneHue
OCHOBHBIX CBOMCTB UHCIOBBIX (DYHKITHII.
[IpakTuueckoe 3anstue «lloctpoenue

rpauKoB QYHKIUH, 3aJaHHBIX PA3TUYHBIMU

cnocooammy.
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[IpakTtuyeckoe 3ansTHEe «CBONWCTBA U TPAPUKH
CTENEHHBIX, [10KA3aTEIbHBIX U
JorapupMUUECKUX HYHKIHAN.

[Ipaktuyeckoe 3ausTHEe «CBONWCTBA U TPAPUKH
TPUTOHOMETPUUYECKHUX (PYHKITHII.
KontponbHnas pabora no temam paszena 1.
Kommuteke mpoBepouHbIX paboT 1o TeMam
pasznena 1.

GyHKIHIA,
CBOMCTBA

CTpOHUTh  TpaduKu
WUTIOCTPUPOBATh  TI0
AIIEMEHTAPHBIX (HYHKINK;

M3yYEHHBIX
rpaduky

[Ipaktnueckoe 3ansatue «llocrtpoenue
rpaduKoB QYHKIMH, 3aJaHHBIX PA3TUIHBIMA
crioco0amm».

[IpakTnueckue 3anstue «IIpeobpazoBanue
rpaduKoB».

KontponpHas padora no temam paznena 1.
Kommnneke npoBepoyHbIX paboOT IO TEMam
paznena 1.

HUCITIOJIB30BAaTh ITOHATHUEC q)yHKHI/II/I JJI1 OITUCAHUSA N
aHaJIM3a 3aBUCUMOCTEH BEINYHH;

[Ipaktuueckoe 3ausitue «Onucanue U aHAIN3
3aBHUCHUMOCTHU BCIINYHNH).

KonTtponrHas paboTa mo temam pasznena 1.
Kommnneke npoBepoyHbIX paboT O TEMaM
paznena 1.

WCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS
B NPaKTHYECKOW JEATEIBHOCTH M MOBCEIHEBHON
KU3HU: IS OMHCAHUS C TOMOINIbI0 (DYHKIIMHA
Pa3IMYHBIX 3aBUCHUMOCTEH, MPEACTABICHUS UX
rpagu4ecKu, UHTEPIPETANK IPadUKOB.

[IpakTnueckoe 3anstue «aTepnperanus
(GyHKIMOHAJIBHBIX 3aBUCUMOCTEN B PeaIbHBIX
MIPOLIECCAX U SBJICHUSIX).

KontpospHas paboTa mo Temam paszzena 1.
Komriekc npoBepodHbIX paboT 1Mo TeMam
paznena 1.

YMenus (Hauaja MaTeMaTHYeCKOI0 aHAJIN3A):

HAXOJUTh IPOU3BOIHbBIE IIEMEHTAPHBIX PYHKIINH;

[IpakTnueckoe 3ansatue «Haxoxaenue
MIPOM3BOIHBIX AIEMEHTAPHBIX (PYHKITHI.
KoHntpospHast paboTa 1mo Temam paszzena 2.
Komruiekc mpoBepodHBIX paboT 1Mo TeMaM
pazzena 2.

UCIOJIb30BAaTh  MPOU3BOJHYIO IS U3YYECHHUS
CBOMCTB (pYHKUHUN U OCTPOCHUS I'paUKOB;

IIpakTnyeckoe 3austue «3yyenue cBOUCTB
(GYHKIMH € UCIIOJIB30BAHUEM TPOU3BOTHOMN.
[Ipaktuueckoe 3anstue «Iloctpoenue
rpadukoB QyHKIUN C UCTIOJIB30BAHUEM
MIPOU3BOTHOIN.

[IpakTuueckoe 3anarue «lIpumenenue
MIPOU3BOTHOM K HCCIEIOBAHUIO (DYHKIIMH U
MOCTPOCHUIO TPAPHUKOBY.

KonTponpHas pabota no temam 2.2, 2.3.
KonTtponsHas pabota o Temam paznena 2.
Kommneke mpoBepoyHbIX paboT MO TeEMam
paznena 2.

NPpUMCHATL  MPOU3BOAHYHO  JJIA IMPOBCACHUA
HpI/I6J'II/I)KeHHBIX BBI"II/ICJ'ICHI/II\/’I, peuiaTte 3aaavun
MPUKIIAAHOTO XapakTepa Ha HaxXO0XJICHUC
HaMOOJIBIIET0 ¥ HANMEHBIIIETO 3HA4YCHUA,

[Ipaktuyeckoe 3anstue «lIpumenenue
IPOM3BOIHON JJIS1 HAXOXKAECHUS HAWTYUIIero
pelLIeHHs B IPUKIIAIHBIX 3a/1a49axy.
KonTtponrHnas pabota no temam 2.2, 2.3.
KonTponbHast pabota no Temam paznena 2.
Kommuieke mpoBepouHbIX paboT Mo Temam
paznena 2.
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BBIYUCIIATH B HpOCTefILHHX cIydadx IJiomaan u
00bEeMBI C WCIOJB30BAHHEM  OIPEICICHHOTO
MHTErpaa;

[Ipaktnueckoe 3ansatue «lIpumenenue

ONPCACIICHHOI'O MHTCTpalia JJIs1 HaXOKACHUA

IJIOIIAAN KPUBOJMHENHOM TpaneLum».
[IpakTueckoe 3ansATHE «BbIYKCICHNE
IJIOIIAAN KPUBOJIMHENHOM TPanelnu C
ucnojb3oBanueM Gopmyna HeroroHa-
JleitOHuLaY.

[IpakTnueckoe 3ansiTHe «BprauciieHne
ioHaau u 00beMa ¢ UCIOJIb30BaHUEM
UHTErpajiay.

[Ipaktrueckoe 3anstue «lIpumenenue
UHTETpana B (pU3MKe U TeOMETPUI.
KoHnTponsHas padora o Temam 2.2, 2.3.
KontponrHas pabota no Temam paznena 2.
Kommnnekce mpoBepoyHbIX paboOT IO TEMaM
paszena 2.

WCIIOJIb30BaTh NMPUOOPETEHHBIE 3HAHUSI U YMEHUS
B NPAKTHUYECKOW JEATEIBbHOCTH M MOBCEIHEBHON
JKU3HU JJISI: PEUICHUs MPUKIAJHBIX 3a]a4, B TOM
YHUCJIe COIMATbHO-9KOHOMUYECKUX U (PU3NUECKHUX,
Ha HaWOOJBIINE W HAWMEHLIIHE 3HAYEHHS, Ha
HAXOXJEHUE CKOPOCTH U YCKOPEHUS.

[IpakTnueckoe 3ansitue «lIpumenenue

HpOHSBO)IHOﬁ I HAXOXKACHUA HAUTTYUIICTO

pelIeHysl B MPUKIaIHBIX 3aa4ax».
[Ipaktrnueckoe 3anstue «lIpumenenune
MHTETpana B (pu3MKe U reOMETPUI.
KonTponbhas pabota no temam 2.2, 2.3.
KonTtposnpHas pabora o Temam pazuena 2.
Kommuieke nmpoBepouHbIX paboT o TeMaM
paznena 2.

Ymenus (YpaBHeHHsI U HEPAaBEHCTBA):

pemarpb paloHajibHbIE, MoKa3aTeNbHbIE,
JorapupmMuueckue, TPUTOHOMETPHYECKHE
YpaBHEHHUS, CBOJAIIMECS K  JUHEHHBIM U

KBaJApaTHbIM, a TaKXKC aHAJIOTUYHBIC HCPpAaBCHCTBA
1 CUCTCMBI,

[IpakTnueckoe 3anstue «Pemenne
palMOHATIbHBIX, TOKA3aTEIbHBIX U

Jorapu(MHUUECKUX YpaBHEHUH, CBOASIINXCS K

JMHEHHBIM U KBaJIpaTHBIM.
[IpakTnyeckoe 3austue «Pemenue

TPUTOHOMETPHYCCKUX ypaBHeHHﬁ, CBOIAIINXCA

K JIMHEWHBIM U KBaJIPATHBIM.
[IpakTnyeckoe 3austue «Pemenue
parMoHaIbHBIX, MOKA3aTEIbHBIX,
J0orapu(MHUIECKUX U TPUTOHOMETPUICCKUX

HCPABCHCTB U CUCTEM ypaBHeHPIﬁ, CBOIAIINXCA

K JIMHCWHBIM U KBaJIPATHBIM.
KoHTtposibHast paboTa 1mo Temam paszena 2.
Komruiekc mpoBepoYHBIX padoT 1Mo TeMaM
paszena 2.

UCMOJb30BaTh TIpaUUecKuil METOJl pelIeHHs
YpaBHEHUI U HEPABEHCTB;

[Ipaktnueckoe 3anstue «lIpumenenune
rpaduueckoro MeToa Mpu pereHuH
YpaBHEHUHN U HEPABEHCTBY.

KonTponbHas paboTa mo Temam pazaena 2.
KomMrieke mpoBepodHbIX paboT Mo Temam
paznena 2.

1/1306pa>1<aTb Ha KOOpIIPIHB.THOfI INJIOCKOCTH
pCeIICHHUA ypaBHeHHﬁ, HCPaAaBCHCTB U CHUCTEM C
ABYMS HCU3BCCTHBIMU,

[IpakTnueckoe 3ansTue «Pelienne ypaBHEHUN,
HEPABEHCTB U CUCTEM C JIByMsI HEU3BECTHBIMU
U N300pakeHHe pelIeHus: Ha KOOPAWNHATHOU

IJIOCKOCTH.
KonTponpHas paboTa no Temam pasnena 2.
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Komrieke mpoBepodyHBIX paboT MO TeMam
paszena 2.

COCTaBJISITh U pelIaTh YpaBHEHUS U HEPABEHCTBA,
CBS3BIBAIOIINE  HEU3BECTHbIC  BEJIMYMUHBI B
TEKCTOBBIX (B TOM YHMCJIE MPUKIIAIHBIX) 3a/1a4ax;

[Ipaktuyeckoe 3ansTue «CocTaBieHne u
pelieHre ypaBHEHU U U HEPABEHCTB, IIPH
PCIICHNU TCKCTOBLIX 3aaai».
KontponpHas pabota no temam paszena 2.
Kommuteke mpoBepouHbIX paboT 1o TeMaM
paszena 2.

WCIIOJIb30BaTh NMPUOOPETEHHBIE 3HAHUS U YMEHUS
B NPAKTHUYECKOW JEATEIBHOCTH M IMOBCEIHEBHOU
JKU3HU: U1 TOCTPOCHHUSI U HCCIIEIOBAHUS
MPOCTEUIINX MATEMATUYECKUX MOJCIICH.

[Ipaktnueckoe 3ansatue «llocrtpoenue
IIPOCTEUIINX MATEMATUYECKUX MOJEIIEH».
[IpakTrueckoe 3anstue «lIpumenenue
MaTeMaTHYECKUX METOJIOB JUIsl peIIeHUs
COJIepKaTeIbHBIX 33124 U3 PA3IUYHBIX
obnacTeil HayKu U MPaKTUKN».
KontponrHas pabota no Temam paszena 2.
Kommnneke npoBepouyHbIX paboOT IO TEMaM
pasnena 2.

Ymenuss ("EOMETPUS):

pacmo3HaBaTb  Ha  4YepTexax W MOJEIAX
MIPOCTPAHCTBEHHBIE bopMbI; COOTHOCHUTH
TpeXMepHble OOBEKTHI C HMX OIHUCAHUSMH,

M300paKCHUSIMU;

[TpakTrueckoe 3anarue «Pacrno3nanue
npocTpaHcTBeHHbIX (hopM. CooTHECEHHE
TPEXMEPHBIX 0OBEKTOB C UX OTTUCAHUEM).
KonTponbHas pabora no Temam pazaena 3.
Komrekc npoBepodHbIX paboT 1Mo TeMam
paznena 3.

OTHCHIBATh B3aMMHOE PACMOJIOKEHHE MPSAMBIX U
IJIOCKOCTEH B MIPOCTPAHCTBE, apryMEHTHUPOBAThH
CBOM CYXKJEHHS 00 3TOM PACIOJIOKEHUH;

[TpakTueckoe 3ausatue «OnpeaeneHue
B3aMMHOT'O PACIIOJI0KEHHS IBYX MPSIMBIX B
IIPOCTPAHCTBEY.

[IpakTueckoe 3ausatue «OnpeaeneHue
B3alMHOT'O PACIOJI0KEHHSI TPSMOM U
IJIOCKOCTH B IIPOCTPAHCTBE.
[TpaxkTuueckoe 3ansatue «OmnpeneineHue
B3alMHOT'O PACIIOJIOKEHHS IBYX IIIOCKOCTEH B
IIPOCTPAHCTBEY.

KonTponbnas pabora no Temam pazaena 3.
Komriekc npoBepodHbIX paboT 1Mo TeMam
paszena 3.

AHaJIM3UPOBATH B HpOCTefIIHI/IX CJIydadX B3aUMHOC
PAaCIIOJIOKCHHUC 00BEKTOB B IMPOCTPAHCTBE,

[IpakTHueckoe 3aHsATHE «AHAIIN3 B3aMMHOTO
PacIoIOKEHUsT 00bEKTOB B IIPOCTPAHCTBEY.
KoHTtposibHast paboTa 1mo TemaMm paszena 3.
Komruiekc mpoBepodHBIX paboT 1Mo TeMaM
paszena 3.

n300paxkaTh ~ OCHOBHBIE  MHOTOTPAHHUKH H
KpYTJIbIE TEJa; BBIMOJHITh YEPTEKHU MO YCIOBUAM
3a/]ad4;

[TpakTtrueckoe 3ausatue «M300paxenue
MPOCTPAHCTBEHHBIX (DUTYPY.
IIpaktnueckoe 3ansatue «lloctpoenue
BBIITYKJIBIX MHOTOTPAHHUKOBY.
[TpakTtrueckoe 3ausatue «lloctpoeHue kyoa,
MIPU3MBI, TUPAMUIBI».

[IpakTuueckoe 3anstue «lloctpoenue
yepTekei Kyoa U MPU3MBI 10 33JaHHBIM
YCIIOBUSIMY.
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[Ipaktnueckoe 3ansatue «llocrpoenue
YepTeKeW MUPaMUJIbI M YCEYEHHON TUPAMUIbI
10 33/IaHHBIM YCIIOBUSAM.

KonTtponenast pabote o teme 3.2
[Ipaktnueckoe 3ansatue «llocrpoenue
yepTexel HUINHAPA 10 3aJaHHBIM YCIOBUAMY.
[Ipaktnueckoe 3ansatue «llocrpoenue
YepTeKe KOHYCa U YCEYEHHOI0 KOHYCa 110
3a/laHHBIM YCIIOBUSM.

[Ipaktnueckoe 3ansatue «lloctpoenune
yepTexel mapa u chepsl 1o 3a1aHHBIM
YCIIOBUSAMY.

KontponrHas padota no temam 3.3, 3.4
KontponrHas pabota no Temam paznena 3.
Kommnnekce mpoBepoyHbIX paboOT IO TEMaM
paszena 3.

CTPOUTH MPOCTEHIINE CeueHus Kyda, HPHU3MBI,
MTAPaMU/IBI;

[IpakTuueckoe 3anstue «Ilocrpoenue
MPOCTEHIIINX CEUEHUI KyOay.
[TpaxkTuueckoe 3ansatue «lloctpoeHue
MPOCTEUIINX CEUEHUN MPU3MBD».
[TpaxkTuueckoe 3ansatue «lloctpoeHue
MIPOCTENIINX CEUEHUI MMPAMUJIBI, YCEYEHHON
MUPAMUJIBD.

KontpospHast paboTte mo teme 3.2
KontpospHas paboTa mo Temam paszzena 3.
Kommuieke npoBepouHbIX paboT o TeMaM
paznena 3.

pemiath MJIaHUMETPUYECKHe U  MpocTeuiiue
CTEepEOMETpUYECKUE 3a/Jadyll Ha HaxOXXJCHHE
FeOMETPUYECKUX  BEIMYMH  (AJMH,  YIJIOB,

rIomasei, o0beMoB);

[IpakTnueckoe 3ansatue «Pemenue 3a1a4 Ha
HaxoXJieHne oobeMa Ky0a, mpsIMOYTOJIbHOTO
napasuiesienumnena, IpusMb».
[TpakTuueckoe 3ausatue «Pemenue 3a1a4y Ha
HaxoXJieHue o0bema IUINHApa, KOHYyca,
nrapay.

[TpakTuueckoe 3ansatue «Pemenue 3a1a4y Ha
HAXO0/IeHUE TUIOIIA U TTOBEPXHOCTH
UWIMH]IPA, KOHYCa».

[TpakTrueckoe 3ansatue «Pemenue
IUTAHUMETPUYECKHUX U CTEPEOMETPHUIECKHUX
3a/1a4 Ha HaX0XJICHUE T€OMETPUUECKUX
BEJIMYUHY.

[TpakTrueckoe 3anarue «Haxoxaenue yria
MEX1y IBYMSI BEKTOPAMI.

Konrtponbnas padora no remam 3.3, 3.4
KonTponbHas paboTa nmo Temam pazaena 3.
Komrekce mpoBepodHbIX paboT Mo TeMam
paznena 3.

HCIIOJIb30BATH IIpU PCHICHUN CTCPCOMCTPUICCKUX
3aaa4 IJIaHUMCTPUICCKHUC (I)aI(TBI N MCTObI;

HpaKTI/I‘leCKOG 3aHsATHE «PelieHue
IIAHUMETPUICCKUX U CTCPCOMETPUUCCKUX
3ala4 Ha HaXOXKJACHUC TrCOMECTPHUYCCKUX
BCIIMYHH».

HpaKanecxoe 3aHsaTue «HaxoxaeHue
PacCTOSIHUA MCKAY IBYMSA TOUKAMU)).
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[IpakTrueckoe 3aHsATHE «BBINOIHEHNE
JIeCTBUS HAJl BEKTOPAMH C MCIIOJIb30BAaHHEM
IUIAHUMETPUYECKUX (PAKTOBY.

KonTtponpnast padota no temam 3.3, 3.4
KonTtponpsHast pabota mo Temam paznena 3.
Kommuteke mpoBepouHbIX paboT 1o TeMaM
paszena 3.

MPOBOJIUTH JIOKA3aTEIbHBIE PACCYXKICHUS B XOJE
pelieHus 3a1ay;

WCIIOJIb30BaTh NMPUOOPETEHHBIE 3HAHUS U YMEHUS
B NPAKTHUYECKOW JEATEIBHOCTH M IMOBCEIHEBHOU
KU3HHU: JUIsI UCCIEeNOBaHUS (MOJETUPOBAHUS)
HECJIOKHBIX TPAKTHYECKUX CHUTYaIlMid Ha OCHOBE
U3YYEHHbIX  (GOpMyT U  CBOHCTB  Quryp;
BBIYUCIICHUSI 00BEMOB U ILIOMIA IEH TOBEPXHOCTEN

NPOCTPAHCTBEHHBIX TN  TpPH  pEIICHUH
MPAKTUIECKUX 3ajad, UCTIOJIB3YS npu
HE00X0IMMOCTH CIPaBOYHUKH u

BBIUHUCIIUTENBHBIE YCTPONCTBA.

[IpakTnueckoe 3ansTue «Penienue 3agad 1o
teMe «I[IpsiMble U IIIOCKOCTH B IPOCTPAHCTBE
Ha JI0Ka3aTesIbCTBOY.

[Ipaktnueckoe 3ansatue «llocrpoenue
CTEpEOMETPUUYECKUX MOJIeIEH M0 3aJaHHBIM
YCIIOBUSIMY.

[IpakTnueckoe 3anstue «Pemienue 3agayd no
TeMe «Tena v MOBEepXHOCTH BpalllEHUs» Ha
JI0Ka3aTesIbCTBOY.

[IpakTnueckoe 3anstue «Pemienue 3aga4d no
teme «M3mepenus B reoMeTpun» Ha
JI0Ka3aTelIbCTBOY.

[TpakTuueckoe 3ansatue «Pemenue
MaTeMaTHYeCKUX U MPUKJIaJIHbIX 3aJa4 C
MCII0JIb30BAHNEM KOOPAMHAT U BEKTOPOM.
[TpaxkTrueckoe 3ansatue «CocraBieHue
ypaBHEHUs chephin.

KontpospHas paboTa mo Temam paszzena 3.
Kommuieke npoBepouHbIX paboT o TeMaM
paznena 3.

Ymenus (KOMBHUHATOPHKA,
CTATUCTHKA n TEOPUAA
BEPOATHOCTEMN):

pematy MnpocTeliire KOMOWHATOpPHBIE 3aJayu
METO/IOM Tmepebopa, a TakKe € HCIOIb30BaHUEM
U3BECTHBIX (pOpMYII;

[TpakTuueckoe 3ansatue «Pemenue 3aaa4y Ha
nepeGop BapuaHTOBY.

[TpakTrueckoe 3anatue «Pemenue 3aaay ¢
WCIT0JIb30BaHUEM (POpMYJTbI OMHOMA
Hproronay.

[TpakTrueckoe 3ansatue «Pemenue 3a1a4y Ha
MOJICYET YHUCIIa Pa3MEIIeHUM, TePECTaHOBOK,
COYETaHUI».

[TpakTrueckoe 3anatue «Pemenue 3aaay ¢
UCIOJIb30BaHUEM TpeyroyibHuKa [Tackans.
KonTponbhas pabora nmo Temam pazaena 4.
Komriekce mpoBepodHbIX paboT Mo TeMam
pazzena 4.

BBIYHUCIIATH B HpOCTeI\/’IH_II/IX ClIydassX BCPOATHOCTH
COOBITHI HA OCHOBE noacycTa 4ucija nCcxoa0B,

IIpaktrueckoe 3ansatue «Haxoxnenue
coObITul. [leiicTBUS HaJl BEPOSITHOCTAMU.
IIpaktrueckoe 3ansatue «Haxoxnenue
JUCKPETHOM CIIy4aliHOW BEIMYUHBD».
KonTponbsHas paboTa o Temam paszena 4.
Kommuieke mpoBepouyHbIX paboT Mo TeMaM
paznena 4.

HCIIOJI30BAaTh HpI/I06pCTCHHBIC 3HAHUA U YMCHHA
B HpaKTquCKOﬁ JESATEILHOCTH U MOBCEIHEBHOM

HpaKanecxoe 3aHATUC «Hpe[[CTaBJ'IeHI/IC
JaHHBIX B BUJEC Ta6J'II/II_[, Juarpamm, Fpa(I)I/IKOB».
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KU3HU: JUIA aHAJIU3a PEAIbHBIX YHUCIOBBIX
JAHHBIX, TPEACTABICHHBIX B BHJIE AHArPaMM,
rpauKoB; aHaJM3a uHpOpMaLuu
CTaTHCTUYECKOTO XapaKTepa.

IIpakTrnueckoe 3anstue «lloacuer
reHepaIbHON COBOKYITHOCTH, BEIOODKH,
CPEIHETO apu(PMETHUECKOTO, METUAHBD.

KonTtponpsHast pabota no Temam pazzuena 4.

Kowmrieke mpoBepoyHBIX paboT MO TeMam
pasnena 4.

S3HAHUA:

3HAYCHHUC MaTCMaTHqCCKOﬁ HaYKI/I JUISA peHIeHI/Iﬂ
3aJad, BO3HHKAKIIHUX B T€0pI/II/I n HpaKTI/IKe;
LIAPOTY U B TO K€ BpPEMsA OIPAHUYCHHOCTH
HpI/IMeHeHI/Iﬂ MaTEMAaTN4YCCKUX METOI0B K aHaJII/I3y
Y HCCJICIOBAHUIO IPOIIECCOB U SBJICHUH B PUPOJIC
H OOIIECTBE;

Onpoc o BBOJHOMY 3aHSTHIO.

3HaY€HHUE MPAKTUKHU U BOIPOCOB, BOZHUKAIOIINX B
camoif MatemaTHKe AJ11 GOPMUPOBAHUS U
pa3BUTHS MaTeMaTHYECKON HAYKU; HCTOPHUIO
pa3BUTHS MOHATUS YUCIIA, CO3/IaHUS
MaTeMaTH4eCKOIro aHaJIN3a, BOSHUKHOBEHUS U
pa3BUTHSI TEOMETPHH,

Onpoc o BBOJHOMY 3aHSTHIO.

YHUBEPCAIBHBIM  XapakTep 3aKOHOB  JIOTMKHU
MaTeMaTHIECKUX paccyXJIeHHH, 150,
MIPUMEHUMOCTh BO BCEX O0JAaCTAX YEIOBEUYECKOU
JeSITeIbHOCTH;

TeCTI/IpOBaHI/Ie 110 BCEM TEMaM.

BEPOSITHOCTHBIN XapakTep pa3IMYHbIX MPOIECCOB
OKPY’KaIOILIEr0 MUpA.

Onpoc 1o TeMam pasznena N4
«KombuHaTopuka, cratucTuka, Teopus
BEPOSITHOCTH.
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Hpnnomenne 1 D oHJ OLIEHOYHBIX Cpeacre

[NocynapcTBenHoe Or01KeTHOE PO ecCHOHANIBHOE 00pa30BaTEILHOE YUPEKICHUE
ApxaHreiabckoi 00gacTu
«ApxaHrenpckuil negarornyeckuii komuiemax uM.P.E.[llanunoin»

PaccmoTtpeno u ogoOpeHo YTBEpKIEHO

3aM. nupekropa no YBP

Ha 3acenanuu [11[K obmenpodeccnonambHbIX I'puropsesa T.C.
JUCITUTLINH U TIPO(eccuoHaIbHBIX MOAYIICH B «  »uroHa 2026 T.

00J1aCTH eCTECTBEHHOHAYYHOTO [INKJIA
[Iporokos Ne 10 oT «9» utons 2026 r.
[pencenarens IMLK JI.B.I'ony6eBa

®OH/I OHEHOYHbLIX CPEACTB
1J151 IPOBeIeHUsI POMEKYTOYHOM aTTeCTANH

10 Y4eOHOM TUCHMIINHE

OVII 07. MaremaTnka

KOO U HAUMEHOBAHUE

OCHOBHO TIpodeccroHaIbHON 00pa30BaTEILHON TPOTrpaMMBbl
1o npodeccun/ crenuaabHOCTH

44.02.02 «ITpenogaBanre B HaYaJbHBIX KJaccax»

KOO U HAUMEHOBAHUE

Apxanrensck 2026

Pa3paboTunkmu:

I'BIIOY AO «ApxaHTenbCKUM MeJAroruyeCKuil KOJUIEIXK», IPenoaaBaTeb,

MensaukoBa A.B.
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1. Ob6sacTh NpUMeHeHUSA

@DOHJ1 OLIEHOYHBIX CPEICTB MPEIHAZHAUEH JJIsI OLICHKHU pe3ynbTaToB ocBoeHUs OVYII

07. Maremaruka.

CDOHI[ OLCHOYHBIX CPCACTB BKIIOYAIOT KOHTPOJIBHBIC MAaTCPpHAJIbl AJISA IIPOBCACHUSA

MIPOMEKYTOUHOM arTectauuu B popme quddhepeHInpoBaHHOrO 3a4€Ta, IK3aMEeHa.

2. Pe3yJabTaThl 0CBOEHMS, NOAJIeKALME POBEPKe

2.1. @opMBbI NPOMEKYTOYHON ATTECTANMH M0 YUeOHOH AUCIHILJINHE

Taoauna 1
HaumeHoBanue DopMa NPOMEKYTOUYHOM aTTeCTALUH
yueOHOI 1cem. | 2cem. | 3cem. |4 cem. 5 cem. 6 cem. | 7 cem. | 8 cem.
JUCHMIIJIMHBI
OVII 07. 3 2
MaremaTuka

2.2. 3HaHUSI W yYMEHMS, NOMJIeKALIHNe
yueOHO TUCIUNINHBI

OICHKE 110 pe3yJdbTaTaM OCBOCHUSA

Oceoennble ymenun

Yceoennwvie 3nanun

- Haxooums 3HAueHus KOpPHA, CHeneHu,
noeapugma, MPUSOHOMEMPULECKUX
BbIPAICEHUL HA OCHOBE ONPeOeieHUs], UCNONb3Y5
npu  HeobXoouMocmu — UHCMPYMEHMAlbHble
cpedcmeda;  Noab308ambCsi  NPUOTIUINCEHHOLL
OYEHKOU NPU NPAKMUYECKUX paciemax;

- 3HAuUeHue NPAKMuKu U  B0NPOCOS,
BO3HUKAIOWUX 8 CAMOU Mamemamukre O/
dopmuposanus u paseumus
MamemamuyecKou HayKu, ucmopuro
paseumus  NOHAMUA — YUCAA,  CO30AHUSA
Mamemamuyecko2o anaiu3d, 603HUKHOBEHUs]

u paseumus ceomempuu,

- BbINOJHAMb NPEOOPA30BAHUSL  BLIPAIICEHUII,
npuMensis ¢opmynsi, C6A3aHHbLE co
ceolicmeamu cmenenetl, nocapupmos,
MPUSOHOMEMPUYECKUX DYHKYULL

- yHM@epCCUZbeZIZ Xxapakmep 3aKOHO06 J102UuUKU
mamemamudecKux paccyofcdenud, ux
NPpUMEHUMOCNb 60 6cex obnacmsax
Yyeno6e4ecKoll aeﬂm€ﬂbHOCWlu,’

- onpeodenams OCHOBHble CEOUCMBA YUCTOBbIX
GyHKYUU, ULTIOCMPUPOBAMb UX HA 2PAPUKAX,

- CIMpPYKmMypy naaua 0is peuweHus 3a0ay

- cmpoumv 2paguru  U3YYEeHHBIX DYHKYUI,
UNTIOCMPUpPO8ams  no  2paguxky  ceoucmea
I1eMeHMapHblX QYHKYUL,

42




- HAXO0UmMb NPOU3BOOHBIE  INEMEHMAPHBIX
@yHryuil;

- 8blHUC/IAMDb 6 npocmeﬁmux caydasix nﬂou;adu
U 00veMbl ¢ UCNONL30BAHUEM onpe()eﬂeHuoeo
unmeepaia,

- u3006padcamv HA KOOPOUHAMHOU NIOCKOCMU
peulenus YpasHeHutll, HepageHcme U Cucmem ¢
08Y M35l HEeU3BECMHbIMU

- uU300padcamv OCHOBHbIE MHOLOSPAHHUKU U
Kpyenvle mena, GulNOIHAMb Yepmedcu no
VCI08UAM 3A0ay,

- cmpoumb npocmeliwiue ceyeHus Kyoa,
NpU3Mbl, NUPAMUObL;

- pewams niaHuMempuyecKue u npocmeuuiue
cmepeomempuieckue 3a0aiu HA HAXOHCOeHUe
2eOMEeMpPUYecKux  Geludur  (ONuH,  V2Jos,
niowaoet, 00bemos),

3. U3meputeqibHbIe MaTepHAJbl JJ51 OLEHUBAHUS Pe3yJIbTATOB OCBOEHUS
y4eOHOI AUCHUIITHHBI

3.1. 3apaHus 115l NPOBeIeHUS IK3aMeHa

Kypc, cemectp — / kypc, 2 cemecmp.

dopma IK3aMeHA - NUCLMEHHBIU, OMEEeNbl HaA BONPOCHL.

YciaoBusi BHINOJTHEHNUS 3aJaHUS

1. Mecto (BpeMs1) BBITIOTHEHUS 3aIaHUST: AYyOUmopusi yuebH020 3a6e0eHusl, 8pems —
CO2NIACHO PACNUCAHUIO.

2. MakcumanbHOE BpeMs BBIMOJHEHUS 3aJJaHUsl: 2 aKkaoemMuueckux dacd.

3. Hcrounuku wuHOpManuy, pa3pelieHHble K HCIOJIb30BAHUIO HAa 3K3aMEHE,

000pyIOBaHUE: PA30AMOYHBIN MAMEPUAL.

Sauamm A IK3AMECHY IO I XCH
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DK3aMeHAIMOHHBINA OniieT Nel

3ananue 1
Haitagure nekapToBbl KOOpAMHATHI 3aIAHHON TOYKU:
VA
1 -
) 7
71T
2) I
) 2
3aganue 2

o Vs
Haiinure 3HaueHne BoIpakeHus: COS2t, eciau t=;.

3aganue 3
[Moctpoiite rpaduk pyHkmu: y=2sinx — 1
3aganue 4
Haiinute npon3BoaHy0 QyHKIINH:
1) y=sin(3x-9)
2) y=V15 — 7x
3aganue S

YHPOCTI/ITe BBIpAXKCHUC, CUUTad, UYTO BCC TICPCMCHHBIC J[MPUHHUMAIOT TOJIBKO

49xa%
ITOJIOXKUTCIIbHBIC 3HAUYCHUA . .
169%b2

3axanue 6

Brruncnure:
1) logel2+l0gs3;
2) loga7-logs?;
3) 22+log,s.
3ananne 7
Pemute ypaBuenue: 1092(3x-6)=10g2(2x-3).
3ananue 8
Pemre HepaBencTso: 10g3(x>+6)<logs5x.
3ananue 9
N3ob6pasute Gurypy, orpaHHUEHHYO JIMHUSMH, U BBIYUCITUTE €€ TUIOMIATh:

y=sinx, y=0, ng
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3apanue 10

Omnpenenure Bup tpeyroibanka ABC, ecau A(9;3;-5), B(2;10;-5), C(2;3;2).

3ananue 11

[Tycte V, r 1 h coorBeTcTBEeHHO 00BEM, paauyc W BhICOTAa HMUIMHApA. Hailiaure 00béM

IMIMH/IPA, €CITH ero Pajiyc paBeH 2v/2cM, BHICOTa — 3 cM. BBIIIOHATE PHCYHOK K 3a71ade.

3ananue 12

OcHoBaHMEM NHpaMUbl SBISETCS POMO, CTOpOHA KOTOPOrO paBHa 5 cM, a OJHa W3

nuaroHanel paBHa 8 cMm. Haiiaure GokoBbie pEéOpa mupamuibl, €Ciid BHICOTA €€ MPOXOAUT

4yepe3 TOUYKY MepeceyeHusl AMaroHajieil OCHOBAHMs U paBHa 7 CM. BBINOJIHUTE pUCYHOK K

3aJgauc.

DK3aMeHAIMOHHBLINA OmieT No2

3aganue 1

Haninure nekapToBbl KOOPAUHATHI 3aJAHHOU TOYKHU:

n-

1) %
31
23

3axanue 2

o .t T
Haitgure 3HaueHue BBIPpAXCHUA: Slnz, eciau (=— g

3ananue 3
[TocTpoiite rpaduk QyHKIMH: y:-gsinx+3
3ananue 4
Haiinure npou3BoaHyo pyHKIUH:
1) y:cos(g - 4x)

2) y=y42 + 0,5x

3axanue 5

prOCTI/ITe BBIpAXXCHUC, CUMTad, 4YTO

4[16a*b8
ITOJIOKUTCJIBbHBIC 3HAUCHU A . 1z
c

3axanue 6

Brruucnure:

BCE IEPEMEHHBIC

IIPUHUMAIOT

TOJIBKO
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1) logi025+l0g104;

2) log215-10g230:

3) 5loggle-t.
3ananue 7
Pemre ypaBuenue: 10gs(14-4x)=loges(2x+2).
3ananue 8
Pemnre nepaBenctBo: 1092 5(6-X)<l0g2,5(4-3%).
3ananue 9

N3oOpasure Gpurypy, orpaHUUCHHYIO JIMHUSIMU, U BBIYUCIHUTE €€ TIIOMIATb:

y=sin(x/2), y=0, ng; X=1

3ananme 10

Omnpenenute Bua Tpeyroasuuka ABC, eciu A(5;-5;-1), B(5;-3;-1), C(4;-3;0).

3ananme 11

[Tycts V, r u h coorBeTcTBeHHO 00BEM, paauyc W BbicOoTa IMHApa. Haiimure pamuyc
LMIMHPA, ecu ero oobéM paseH 120 cM®, BeicoTa — 3,6 cM. BBINOJIHUTE PUCYHOK K
3ajaye.

3ananue 12

B mnpsMoyronbHOM mapasuienenumeie CTOPOHbl OCHOBAaHMSI paBHBI 12 ¢cM U 5 cwm.
JlnaroHanp napaJienenurena oopasyer ¢ MIOCKOCTbI0 OCHOBaHUs yroi B 45°. Haiinure

60koBOe pedpo nmapasuienenumneaa. BeimonHute pucyHok K 3aaade.

DK3aMeHALMOHHBINA Om1eT Ne3

3anaunue 1

Haiinure nekapToBbl KOOPAWHATHI 3aJaHHOU TOYKHU:
nl
1) p
2) 157
3ananmue 2
o - /i
Haiinure 3nauenue BeipaskeHus: Sin2t, eciu t=— =
3ananme 3
. 1
[Toctpoiite rpaguk pyHKIMU: Y= -ECOSX+2
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3ananue 4
Haiinure nponsBoHyto GpyHKIUU:
1) y=cos(9x-10)
2) y=V14 + 9x
3ananue S

prOCTI/ITe BbBIpAKCHHEC, CUHUTad, 4YTO BCC TICPCMCHHLIC TIPUHHUMAIOT TOJBKO

3[27a®
ITOJIOKHUTCJIBbHBIC 3HAUCHU A . 64b3

3aganue 6

Brruncnure:
1) logze2+l0Qg2613;
2) |ogo,528-|0go,57;
3) 3i+loggs:
3ananme 7
Pemnre ypaBuenue: 10gus(7X-9)=l0g1ex
3ananue 8
Pemnre nepaBenctBo: 10g13(-X)>l0g1/3(4-2X).
3ananue 9
N306paszute Gurypy, orpaHHUECHHYIO JUHUSIMH, U BBIYUCIUTE €€ TIIOMIAIb:
y=-x?+4x, y=0.
3ananue 10
Omnpenenute Bua Tpeyroasuuka ABC, eciu A(-5;2;0), B(-4;3,0), C(-5;2;-2).
3ananue 11
[Tycte V, r 1 h coorBeTcTBEHHO 00BEM, painyc W BbICOTa MUIMHIApA. Haiiaure BhICOTY
LMAIMHIPA, €CIIH €T0 PaJUyC PaBEH BBICOTE, 00BEM paBeH 87T cM®. BEINOIHUTE PUCYHOK K
3azaye.
3ananue 12
OcHoBaHHMEM TMIPSAMOTO TapajuIieNenumea apisercs pom6 ¢ auaroHansmu 10 cM u 24 cM,
a BbicoTa mnapawenenunena paBHa 10 cm. Hailigute Oonblryto auaroHaib

napaJurCjIiCIiurcaa. Bremonnute PUCYHOK K 3a7a4€.

47



DK3aMeHAIMOHHBINA OnyieT Nod

3ananue 1
Haitagure nekapToBbl KOOpAMHATHI 3aIAHHON TOYKH:
VA
1 -
) 3

161

2) =°T
) 3
3ananue 2

o t T
Haitgure 3HaueHue BbIpAXKEHUS: COSE, ecin t=— 3

3aganue 3
[Toctpoiite rpaduk pyHkumuu: y=3C0SX — 2
3aganue 4
Haiigure npou3Boanyto QpyHKIMH:
1) y=sin(5-3x)
2) y=(50= 02
3aganue S

YHPOCTI/ITe BBIpAXKCHUC, CUUTad, UYTO BCC TICPCMCHHBIC

5132aq40p10
[NOJIOKUTCIbHBIC 3HAYCHUA: [——.
243c15

3ananue 6
Brruncnure:
1) logi24+1001236;
2) 10go,240-109o,28:
3) 810932,
3ananne 7
Pemute ypaBuenue: 10go2(12x+8)=10go(11x+7).
3ananue 8
Pemnre HepaBeHCcTBO: 1000,4(12X+2)>1000,4(10X+16).

3axanue 9

IMPUHHUMAIOT

N3ob6pasute Gurypy, orpaHHuEHHYIO JIMHUSIMH, U BBIYUCITUTE €€ IO h:

y=x3+2, y=0, x=0, x=2.

3amnanue 10

TOJIBKO

48



Hanst Touku A(1,5;1;-2), B(2;2;-3) u C(2;0;-1). Haitnute nepumetp tpeyroiabuuka ABC.

3ananue 11

Haiinure 00bEM mupamubl ¢ BBICOTOM h, ecii oHa paBHa 2M, a OCHOBAHHUEM CIIYXKHT

KBaJpaT cO CTOPOHOM 3M. BBINOJIHATE PUCYHOK K 3a/1a4e.

3axnanue 12

CropoHa OCHOBAaHMS NPABUIBHOM TPEYTOJBHOW NPU3MBI paBHA § cM, OOKOBOE pedpo

paBHO 6 cMm. Haiinure mmomaae ced4eHus, NPOXOASIIET0 YEpPE3 CTOPOHY BEPXHETO

OCHOBAHUA U IMPOTUBOJICKAINYIO BEPIITUHY HMIKHCTO OCHOBAHMS. Bremomaaute PUCYHOK K

3agauc.

DK3aMeHAIIMOHHBINA OnsieT NeS

3aganue 1

Haninure nekapToBbl KOOPAMHATHI 3aJAHHOU TOYKHU:

1) 2m;
26T
2) -
3axanue 2

Haiinure 3HaueHne BbIpAXKEHUS: sin’t — coszt, eciu t=§.

3ananue 3
[Toctpoiite rpaduk GyHKIHHU: y:ZSin(x-g)
3ananue 4
Haiinure npon3BoHyto GpyHKIUH:
3) y:sin(%- 2X)
1) y=(3x - 2)°
3ananue 5

prOCTI/ITe BBIpAXKCHUC, CUMTad, UYTO BCC

49xa%
ITOJIOKUTCJIBbHBIC 3HAUCHU A . .
169*b?2

3axanue 6

Beruucnure:
1) 10g2162+1002163;
2) 109go,10,003-1090,10,03
3) 520953,

IICPCMCHHEIC

IIPUHHUMAIOT

TOJIBKO
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3ananue 7

Pemmre ypaBnenue: 10g3(x?+6)=logs5X.

3ananue 8

Pemure HepaBencto: 10g2(5x-9)<logz(3x+1).

3ananue 9

NzoOpasure Gpurypy, orpaHUUCHHYIO JIUHUSMU, U BBIYUCIUTE €€ TUIOIab:

y=x3, y=0, x=-3, x=1.

3ananue 10

Omnpenenute Bua Tpeyroabuuka ABC, eciiu A(3;7;-4), B(5;:-3;2), C(-;3;-10).

3ananme 11

Haiinute 00b5éM mupamubl ¢ BeICOTOM h, ecin oHa paBHA 2,2 M, a OCHOBAHHUEM CIIYXKHUT
tpeyroibHuk ABC, B kotopom AB=20 cm, BC=13,5 cMm, yron ABC = 30°. Beimosiaute
PUCYHOK K 3a/1a4e.

BrimonHuTe puCyHOK K 3a7aye.

3ananue 12

OcnoBanuem nupamuisl JJABC sBasercs tpeyroibHuk ABC, y kotoporo AB=BC=13 cm,
BC=10 cm; pe6po AJl meprneHauKyJISIPHO K TUIOCKOCTH OCHOBaHMs U paBHO 9 cMm. Haiiaure
1011 OOKOBOW MOBEPXHOCTH MUPAMU/IBI.

DK3aMEHAIMOHHBINA OnieT Ne6

3aganne 1

Haiinure nekapToBBl KOOPAWHATHI 3aJaHHOM TOYKHU:

21,
3) Y
—181
4) "
3axanue 2

o Vs
Haiinure 3HaueHNE BBRIpaKeHHS: COS2t, ecin t:E'

3ananue 3
[Toctpoiite rpaduk GpyHKIMU: Y= 2SiNX +2
3ananue 4
Haiinure npon3Boanyto GpyHKIHMH:
3) y=sin(2x+16)

4) y=\7x + 18
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3amanue 5

prOCTI/ITe BbIpAKCHHUC, CUYHUTad, 4YTO BCC TICPCMCHHBLIC TIPUHUMAIOT TOJBKO

49xa%
ITOJIOKHUTCIIBHBIC 3HAUYCHMU A . .
169%b2

3axanue 6

Brruucnure:
4) logsl2+logs3;
5) |Og37-|093§;
6) 22+10g,5;
3ananme 7
Pemmre ypaBuenue: 10g2(3x-6)=10g2(2x-3).
3ananmue 8
Pemure HepaBencTso: 10gs(x>+6)<logs5x.
3ananue 9
N306pasure Gpurypy, orpaHMIEHHYO JIMHUAMU, ¥ BBIYUCIIUTE €€ TUIOMIA/Ib:

y=sinx, y=0, ng

3ananue 10

Omnpenenure By Tpeyroasanka ABC, ecnu A(9;3;-5), B(2;10;-5), C(2;3;2).

3ananue 11

IIycts V, r 1 h coorBeTcTBEHHO 00BEM, paauyc M BhICOTAa HMUIHHApa. Haiigure 00bEéM
LJTMHIPA, €CIIH er0 PaJuyc paBeH 2v/2CM, BHICOTa — 3 cM. BBIMOTHUTE PHCYHOK K 3aj1a4e.
3ananue 12

OcHoBaHMEM MHPAMUJBI SIBISETCA POMO, CTOpOHAa KOTOPOrO paBHa 5 CM, a OJlHA U3
nuaroHainei paBHa 8 cMm. Halimute 60okoBbIe péOpa MUpaMHUIbI, €CIIM BhICOTA €€ TIPOXOIUT
yepes TOUKY IepecedeHrs quaroHajaed OCHOBAaHMS U paBHA 7 CM. BBINOJIHUATE PUCYHOK K

3ajade.

DK3aMeHAIMOHHBINA OnsieT Ne7

3anaunue 1

Haitngure nekapToBbl KOOPAMHATHI 3aJAHHON TOYKH:
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11w,
6 1

4 —=

3)

3axanue 2

. .t T
Haitgure 3HaueHnEe BBIpAKECHUS: smg, ecian t=— 3

3ananue 3
[TocTpoiiTe rpaduk GyHKIAH: y:-zsinx-l
3ananue 4
Haiigure npon3BoaHyo QpyHKIMH:
3) y:cos(g - 4x)

4) y=/42 + 0,5x

3aganue 5

YHpOCTI/ITe BBIpAXKCHHUEC, CUHUTasd, UYTO BCC

4[16a*b8
ITOJIOXKUTCIIbHBIC 3HAUYCHUA . =
c

3axanue 6

Brruncnure:
4) logi025+l0gi04;
5) log215-10g230:
6) 5loggl6t
3ananue 7
Pemute ypaBuenue: 10gs(14-4x)=l0ges(2x+2).
3ananue 8
Pemute HepaBencTBO: 1002,5(6-X)<l0g2,5(4-3X).

3axanue 9

NIEPEMEHHBIE

IMPUHHUMAIOT

N3o6pasute Gurypy, orpaHHuEHHYIO JIMHUSIMH, U BBIYUCITUTE €€ IO h:

y=sin(x/2), y=0, ng; X=1r

3axanue 10

Omnpenenute Bun Tpeyroabauka ABC, eciiu A(5;-5;-1), B(5;-3;-1), C(4;-3;0).

3ananmue 11

TOJIBKO
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[Tycte V, r 1 h coOTBETCTBEHHO 00BEM, paauyc W BbICOTa HuauHApa. HalimuTe paanyc

LMIMHApA, ecau ero 00béM pasen 120 cm®, Beicota — 3,6 cM. BHIMOMHUTE PHCYHOK K

3aga4dc.

3axnanue 12

B npsamoyronsHOM napaiienenuiene CTOPOHbBI OCHOBaHMsS paBHBI 12 cM m 5 cm.

JluaroHanp napasuienenurnena oopasyer ¢ MIOCKOCThI0O OCHOBaHUs yroi B 45°. Haitnure

060koBo€ pedpo napasuienenumeaa. BeimonHure pucyHok K 3ajade.

DK3aMeHAIIMOHHBINA OnsieT Ne8

3ananmue 1

Haitngure nekapToBbl KOOPAMHATHI 3aIAHHON TOYKU:

3) =

4) 157
3ananmue 2
Haiinute 3HadeHue BbipakeHus: Sin2t, eciu t=— %’
3ananue 3
[TocTpoiite rpaduk GyHKIUU: Y= -%COSX+2
3ananue 4
Haiinure npon3BoHyo pyHKIUH:

3) y=cos(9x-10)

4) y=\/14 + 9x

3axanue 5

prOCTI/ITe BBIpAXKCHUC, CUMTad, UYTO BCC

3[27a
ITOJIOKUTCJIBbHBIC 3HAUCHU A . oab3

3axanue 6

Brruncnure:
4) logo62+10g2613;
5) 10g0,528-10g057:
6) 31+logs8;
3ananme 7

Pemmre ypaBuenue: 10gus(7x-9)=loguex

IICPCMCHHEIC

IIPUHHUMAIOT

TOJIBKO
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3ananue 8

Pemure HepaBeHcTBO: 10g1/3(-X)>1001/3(4-2X).

3aganue 9

NzoOpasure Gpurypy, orpaHUUCHHYIO JUHUSMU, U BBIYUCIUTE €€ TUIOIab:

y=-x?+4x, y=0.

3ananue 10

Omnpenenute Bua Tpeyroabuuka ABC, ecin A(-5;2;0), B(-4;3;0), C(-5;2;-2).

3ananme 11

ITycte V, r 1 h cooTBeTcTBEHHO 00BEM, paJinyc U BhICOTa HUIUHApa. Haliaure BBICOTY
LMJIMHIPA, €CIIH €r0 PaJUyC PaBEH BHICOTE, 00BEM paBeH 877 cM°. BBINOIHUTE PUCYHOK K
3ajay4e.

3ananue 12

OcHoBaHMEM MPSMOTO Mapajijiesenuneaa apisieTcs pom6 ¢ auaronaiasMu 10 cm u 24 oM,
a BbIcOTa mapaienenuneaa paBHa 10 cMm. Haiiagure Oomnbiiyio AWaroHaib
napasuiesienuieia. BelmoaHuTe pUCYHOK K 3aja4e.

DK3aMEHAIMOHHBINA OnyieT Ne9

3ananme 1
Haitgure nekapToBbl KOOPAMHATHI 3aIaAHHON TOYKH:
1-[-
3) >
161
KAy
3ananmue 2
< t T
Haiiaure 3HaueHNE BBIpAKCHUS: Cosz, ecu t=— 7
3ananue 3
[TocTpoiite rpaduk pyHKIHH: Y=3COSX — 2
3ananue 4
Haiinure npon3BoiHy0 (PyHKITUH:

4) y=sin(5-3x)

5) y=./50 — 0,2x

3axanue 5
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prOCTI/ITe BbIpAKCHHUC, CUYHUTad, 4YTO BCC TICPCMCHHBLIC TIPUHUMAIOT TOJBKO

5 [32a40p10
MOJIO)KUTEIbHBIC 3HAYCHUS: |[———.
243c15

3ananue 6
Brruucnure:
4) logi124+10g1236;
5) logo,240-l0go28;
6) 80932,
3ananme 7
Pemmte ypaBuenue: 1000 2(12x+8)=l0go2(11x+7).
3ananmue 8
Pemnte HepaBeHCcTBO: 10004(12X+2)>10g0,4(10X+16).
3ananue 9
N300pasute Gpurypy, OorpaHUICHHYIO JTHHUSMH, U BBIYUCIUTE €€ TUIOIAIb:

y=x3+2, y=0, x=0, x=2.

3ananue 10

Hansl Touku A(1,5;1;-2), B(2;2;-3) u C(2;0;-1). Haitnure nepumetp Tpeyroiabauka ABC.
3ananue 11

Haiimure 00bEM mupamMuIbl ¢ BBICOTOH N, eciau oHa paBHAa 2M, a OCHOBAHHUEM CIIY)KUT
KBaJ[paT CO CTOPOHOU 3M. BBIMOTHUTE PUCYHOK K 3a/1a4e.

3ananue 12

CropoHa OCHOBaHHS NMPABUIBLHOW TPEyroibHOW MPU3MBI paBHA & cM, OOKOBOE pedpo
paBHO 6 cm. Halinure tuiomans cedeHHs, MPOXOSIIETO Yepe3 CTOPOHY BEPXHETO
OCHOBAHWMSI ¥ MPOTHUBOJICIKAIIYIO BEPIIMHY HWKHETO OCHOBaHHMS. BBIMOIHUTE PUCYHOK K
3ajaue.

DK3aMeHAIMOHHBIN OnyteT Nel(

3apanue 1
Halinure nekapToBbl KOOPAUHATHI 3aJAHHON TOUYKHU:

3) 2m;

261

4 -2
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3axanue 2
Haligure 3HaueHne BeIpaskeHus: Sin’t — Cos?t, ecnu t=§.
3aganue 3
[Toctpotite rpaduk GyHKIHH: y:23in(x-§)
3ananue 4
Haiinure npon3BoaHyo QyHKINH:
6) y:sin(% - 2X)
2) y=(3x-2)’
3ananme 5

prOCTI/ITG BBIpAKCHHEC, CUHUTasd, 4YTO BCC TICPEMCHHLIC TPUHUMAIOT TOJBKO

49xa%
ITOJIOKUTCJIBbHBIC 3HAUCHU A . .
169+b?

3aganue 6

Beruucnure:
4) 10g2162+1002163;
5) 10090,10,003-10g0,10,03
6) 520953,
3ananue 7
Pemute ypaBnenue: 10gs3(x?+6)=logs5x.
3ananue 8
Pemnre HepaBenctBo: 1002(5x-9)<logz(3x+1).
3ananue 9
N3o6pasute Gurypy, orpaHMuEHHYIO JIUHUSIMH, U BBIYUCITUTE €€ IUIOMIAh:
y=x3, y=0, x=-3, x=1.
3ananue 10
Omnpenenute Bun Tpeyroabauka ABC, eciiu A(3;7;-4), B(5;-3;2), C(-;3;-10).
3ananue 11
Haiinure 00béM mupamuibl ¢ BeICOTOH h, ecin oHa paBHA 2,2 M, a OCHOBAHUEM CITYXKHT
tpeyroibHUK ABC, B kotopom AB=20 cm, BC=13,5 cMm, yron ABC = 30°. Beimosiaute
PUCYHOK K 3ajaue.

BrinonHuTe pUCYHOK K 3a1ay4e.
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3ananue 12

OcnoBanuem nupamuasl JJABC sBnserca tpeyroibHuk ABC, y koroporo AB=BC=13 cwm,

BC=10 cm; peOpo A/l neprieHIUKYJISIPHO K TNIOCKOCTH OCHOBaHUs U paBHO 9 cMm. Haiinure

TJI01a/1b OOKOBOM MOBEPXHOCTH MUPAMHUIBI.

IK3aMeHAIMOHHBLINA Onyier Nell

3ananmue 1
Haitagure nekapToBbl KOOPAMHATHI 3aIAHHON TOYKU:
VA
5 -
) 5
7T
6 —_
) 3
3apanue 2

o Vs
Haiinure 3HaueHne BbIpakeHus: COS2t, eciu t=;.

3ananue 3
[Moctpoiite rpaduk pyHkmmu: y=2sinx — 1
3ananue 4
Haiinure npou3BoaHyto GpyHKIUU:
5) y=sin(3x-9)
6) y=vV15 — 7x
3aganue 5

YHPOCTI/ITG BBIpAXKCHUC, CUUTasd, UYTO BCC IICPCMCHHBIC

49xa%
ITIOJIOXKUTCIIbHBIC 3HAUCHUA . .
169%b?2

3axanue 6

Brruncnure:
7) logsl2+l0gs3;
8) logs7-logsZ;
9) 22+og,5,
3ananmue 7
Pemute ypaBuenue: 1092(3x-6)=l0g2(2x-3).
3ananue 8
Pemre HepaBencTso: 10g3(x?+6)<logs5x.

3axanue 9

IIPUHHUMAIOT

TOJIBKO
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N3006pa3ute Gpurypy, orpaHMuEHHYIO JIUHUSIMH, U BBIYUCIUTE €€ IUIOMIAb:

y=sinx, y=0, ng

3ananue 10

Omnpenenure Bup Tpeyroisanka ABC, eciou A(9;3;-5), B(2;10;-5), C(2;3;2).

3ananmue 11

[Tycte V, r 1 h coorBeTcTBEeHHO 00BEM, paauyc W BhICOTAa HMUIMHApa. Hailigure 00béM

IMJIMH/IPA, €CITH ero Pajnyc paBeH 21/2cM, BbICOTa — 3 cM. BBITIOIHATE PUCYHOK K 3a/1a4e.

3aganue 12

OcHoBaHMEM NHpaMUJbl SBISETCS POMO, CTOpOHA KOTOPOrO paBHa 5 cM, a OJHa W3

nuaroHanel paBHa 8 cMm. Haitnure 6okoBble péOpa mUpaMHIbl, €CIIU BHICOTA €€ MPOXOUT

gcpe3 TOUYKY NCPECCUCHUA JII/IaFOHaJ'IGf/'I OCHOBAHHUA U paBHa 7 cMm. BeimosHuTe PHUCYHOK K

3aJga4dc.

DK3aMeHAIMOHHBINA OmteT Nel2

3axanue 1

Haiinure nekapToBbl KOOPAWHATHI 33JaHHOU TOYKHU:
n-
5) 3
3
6) -5
3ananue 2
o« .t T
Haiinure 3HaueHne BbIpAKEHHUS: sin-, ecom t=— 3
3ananue 3
o 3 .
[TocTpoiite rpaduk GyHKIUH: y:-ESInX+3
3ananue 4
Haiinure npon3BoaHy0 (pyHKITUH:
5) y:cos(g - 4x)

6) y=y42 + 0,5x

3axanue 5

prOCTI/ITe BBIpAXKXCHUC, CUMTasd, UYTO BCC IICPCMCHHBIC

4[16a*b8
ITOJIOKHUTCJIIBbHBIC 3HAUYCHU A . 1z
c

3axanue 6

IIPUHUMAIOT

TOJIBKO
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Berancnure:
7) log1025+l0Q104;
8) log215-10g230:.
9) 5log516-1;
3ananue 7
Pemre ypaBuenue: 10gs(14-4X)=loges(2x+2).
3ananue 8
Pemmte HepaBeHCcTBO: 1002,5(6-X)<l0g2,5(4-3X).
3ananue 9
N3obpasure Gurypy, orpaHUYCHHYIO JUHUSMHU, U BBIYUCITUTE €€ TUIOMIAb:
y=sin(x/2), y=0, ng; X=1
3ananme 10
Omnpenenute Bua Tpeyroasuuka ABC, eciu A(5;-5;-1), B(5;-3;-1), C(4;-3;0).
3amanue 11
[Tycts V, r u h coorBeTcTBeHHO 00BEM, paauyc W BbicOoTa IMHApa. Haiimure pamuyc
LMIMHPA, ecu ero oobéM paseH 120 cM®, BeicoTa — 3,6 cM. BBINOJIHUTE PUCYHOK K
3ajaye.
3ananue 12
B mnpsMoyronbHOM mapasuienenumeie CTOPOHbl OCHOBAaHMSI paBHBI 12 ¢cM U 5 cwm.
JlnaroHanp napajienenurneia o0pasyer ¢ MIOCKOCThIO OCHOBaHUs yroi B 45°. Haitnure
60Kk0oBOE pedpo mapasuienenumena. BeimonHuTe pucyHok K 3aade.

DK3aMeHAIMOHHBINA OmyieT Nel3

3ananne 1

Halinure nekapToBbl KOOPAUHATHI 3aJAHHON TOYKHU:
Vs
5 )
) 5
6) 157
3aganue 2
o . Vs
Haiinure 3HaueHne BeIpaskeHHs: SIN2t, ecnu t=— P’
3ananue 3

. 1
[Toctpoiite rpaguk pyHKIMU: Y= -ECOSX+2
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3ananue 4
Haiinure nponsBoHyto GpyHKIUU:
5) y=cos(9x-10)
6) y=v14 + 9x
3ananue S

prOCTI/ITe BbBIpAKCHHEC, CUHUTad, 4YTO BCC TICPCMCHHLIC TIPUHHUMAIOT TOJBKO

3[27a®
ITOJIOKHUTCJIBbHBIC 3HAUCHU A . 64b3

3aganue 6

Brruncnure:
7) logzs2+l0g2613;
8) 10g0,528-10g0,57:
g) 3i+loggs:
3ananme 7
Pemnre ypaBuenue: 10gus(7X-9)=l0g1ex
3ananue 8
Pemnre nepaBenctBo: 10g13(-X)>l0g1/3(4-2X).
3ananue 9
N306paszute Gurypy, orpaHHUECHHYIO JUHUSIMH, U BBIYUCIUTE €€ TIIOMIAIb:
y=-x?+4x, y=0.
3ananue 10
Omnpenenute Bua Tpeyroasuuka ABC, eciu A(-5;2;0), B(-4;3,0), C(-5;2;-2).
3ananue 11
[Tycte V, r 1 h coorBeTcTBEHHO 00BEM, painyc W BbICOTa MUIMHIApA. Haiiaure BhICOTY
LMAIMHIPA, €CIIH €T0 PaJUyC PaBEH BBICOTE, 00BEM paBeH 87T cM®. BEINOIHUTE PUCYHOK K
3azaye.
3ananue 12
OcHoBaHHMEM TMIPSAMOTO TapajuIieNenumea apisercs pom6 ¢ auaroHansmu 10 cM u 24 cM,
a BbicoTa mapawenenunena paBHa 10 cm. Haligute OoJblryto auaroHaib

napaJurCjIiCIiurcaa. Bremonnute PUCYHOK K 3a7a4€.
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IK3aMeHAIMOHHLINA OnJieT Nel4

3ananue 1

Haitagure nekapToBbl KOOPAMHATHI 33IAHHOM TOYKH:

5) 7

161

6) =
) 3
3ananue 2

o t T
Haitgure 3HaueHue BbIpAXKEHUS: COSE, ecin t=— 3

3aganue 3
[Toctpoiite rpaduk pyHkumuu: y=3C0SX — 2
3aganue 4
Haiigure npou3Boanyto QpyHKIMH:
7) y=sin(5-3x)
8) y=y/50 — 0,2x
3aganue S

YHPOCTI/ITe BBIPpAXKCHUC, CUUTad, UYTO BCC

5132aq40p10
[IOJIOKUTECIbHBIC 3HAYCHUA: .
243c15

3axanue 6

Brruncnure:
7) logi24+10¢1236;
8) 1000,240-10go,28:
9) 8l09g32,
3ananne 7
Pemute ypaBuenue: 10go2(12x+8)=10go(11x+7).

3axanue 8

ICPCMCHHBIC

Pemnre HepaBeHCcTBO: 1000,4(12X+2)>1000,4(10X+16).

3axanue 9

IMPpUHHUMAIOT

N3ob6pasute Gurypy, orpaHHuEHHYIO JIMHUSIMH, U BBIYUCITUTE €€ IO h:

y=x3+2, y=0, x=0, x=2.

3amnanue 10

TOJIBKO

Hansl Touku A(1,5;1;-2), B(2;2;-3) u C(2;0;-1). Haitnure nepumetp tpeyroiabuuka ABC.
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3ananue 11

Haiinute 00bEM mupamubl ¢ BBICOTOM N, ecii oHa paBHa 2M, a OCHOBAHHUEM CIIYXKHT

KBaJpaT cO CTOPOHOM 3M. BBINOJIHATE PUCYHOK K 3a/1a4e.

3axnanue 12

CropoHa OCHOBaHHS NPaBUIBHON TPEYrOJBHOW NPHU3MBI paBHA § cM, OOKOBOE pedpo

paBHO 6 cMm. Haiinure mmomaae ced4eHus, NPOXOASAIIET0 YEpPe3 CTOPOHY BEPXHETO

OCHOBAHUA U IMPOTHUBOJICKAINYIO BECPUIMHY HMIKHETO OCHOBAHUA. Bremoanaute PUCYHOK K

3agauc.

DK3aMeHAIMOHHBLINA OmiieT Nels

3ananmue 1

Hannure nekapToBbl KOOPAUHATHI 3aJAHHOU TOYKHU:

5) 2m;
261
6) e
3axanue 2

Haiinure 3HaueHne BbIpaXKEHUS: sin’t — coszt, eciu t=§.

3ananue 3
[Toctpoiite rpaduk GyHKIHHU: y:25in(x-§)
3ananue 4
Haiinure npou3BoaHyo GpyHKITUH:
9) y:sin(g - 2X)
3) y=(3x-2)’
3ananue 5

prOCTI/ITe BBIpAKXCHUC, CUMTad, UYTO BCC

49xa%
ITOJIOKUTCJIBbHBIC 3HAUCHU A . .
169*b?2

3axanue 6

Beruucnure:
7) log2162+10Q2163;
8) 10g0,10,003-10g,10,03
9) 520953,

3ananue 7

IICPECMCHHEIC

IIPUHHUMAIOT

TOJIBKO
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Pemmre ypaBnenue: 10g3(x?+6)=logs5X.

3ananue 8

Pemure HepaBencto: 10g2(5x-9)<logz(3x+1).

3ananue 9

NzoOpasure Gpurypy, orpaHUUCHHYIO JIUHUSMU, U BBIYUCIUTE €€ TUIOIab:

y=x3, y=0, x=-3, x=1.

3ananue 10

Omnpenenute Bua Tpeyroabuuka ABC, eciiu A(3;7;-4), B(5;:-3;2), C(-;3;-10).

3ananme 11

Haiinure 00béM mupamubl ¢ BeICOTOM h, ecin oHa paBHA 2,2 M, a OCHOBAHHUEM CIIYXKHT
tpeyroibHuK ABC, B kotopom AB=20 cm, BC=13,5 cMm, yron ABC = 30°. Beimosiaute
PUCYHOK K 3a/1aye.

BrimonHuTe pUCyHOK K 3a7aye.

3ananue 12

OcnoBanuem nupamuisl [JABC sBusercs tpeyroibHuk ABC, y kotoporo AB=BC=13 cm,
BC=10 cm; pe6po A/l meprieHauKYJISIPHO K TUIOCKOCTH OCHOBaHMsI U paBHO 9 cMm. Haiinure
IIoMIa1b OOKOBOW MOBEPXHOCTH MUPAMU/IBI.

DK3aMeHAIMOHHBINA OnieT Nel6

3aganne 1

Haiinure nekapToBBl KOOPIWHATHI 3aJaHHOM TOUYKHU:

21,
7) oy
—181
8) "
3axanue 2

o _m
Haiinure 3HaueHME BRIpaKeHHS: COS2t, eciu t—;.

3ananme 3
[Toctpoiite rpaduk GpyHKIMU: Y= 2SiNX +2
3ananue 4
Haiinure npou3BoiHy0 (PyHKIUH:
7) y=sin(2x+16)
8) y=V7x + 18

3axanue 5
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prOCTI/ITe BbIpAKCHHUC, CUYHUTad, 4YTO BCC TICPCMCHHBLIC TIPUHUMAIOT TOJBKO

49x3%
ITOJIOKHUTCJIIBHBIC 3HAUYCHMU A . .
169%b?

3axanue 6

Brruucnure:
10)logs12+l0gs3;
11)l0gs7-logaz;
12)22+0g,5:
3ananme 7
Pemmre ypaBuenue: 10g2(3x-6)=10g2(2x-3).
3ananmue 8
Pemure nepaBencTso: 10gs(x>+6)<logs5x.
3ananme 9
N306pasute Gpurypy, OrpaHMIEHHYIO JTHHUAMU, U BBIYUCIIUTE €& MIIOIA/b:

y=sinx, y=0, ng

3ananue 10

Omnpenenure Buj Tpeyroabanka ABC, eciu A(9;3;-5), B(2;10;-5), C(2;3;2).

3ananue 11

ITycts V, r 1 h coorBeTcTBEHHO 00BEM, paauyc M BhICOTAa HMUIHHApa. Haiigure 00bEéM
IIMJIMH/IPA, €CIIM €T0 PaJMyC paBeH 2v/2CM, BBICOTa — 3 cM. BBINOIHITE PUCYHOK K 3a1a4e.
3ananue 12

OcHoBaHMEM MHpPaMUIBI SBISETCS POMO, CTOpOHA KOTOPOTO paBHa 5 cM, a OJHA W3
nuaroHaiei paBHa 8 cMm. Halimure 60okoBbIe pEOpa MUpaMuUIbl, €CJIM BhICOTA €€ TIPOXOIUT
yepe3 TOUKY MepeceyeHus AUaroHajieil OCHOBaHMs U paBHA 7 ¢M. BBINOIHUTE pUCYHOK K
3a1aue.

DK3aMeHAIMOHHBIN OmsieT Nel7

3anaumne 1

Haitngure nekapToBbl KOOpAMHATHI 3aIaHHON TOYKU:

11m,
7 =5
3n

8 -3
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3axanue 2

o .t T
Haitgure 3HaueHne BbIpaXeHUS: Slnz, ecin t=— e
3aganue 3

o 3.
[TocTpoiite rpaduk GpyHKIMH: y:-ESInX-l
3ananue 4
Haiigure npon3Boanyto QpyHKIMH:
7) y=cos(; - 4x)

8) y=y42 + 0,5x

3aganue 5

YHpOCTI/ITe BBIpAXKCHHUEC, CUHUTasd, 4YTO BCC TICPEMCHHBIC TPUHUMAIOT TOJBKO

4 [16a*b8
ITOJIOKUTCJIBbHBIC 3HAUCHU A . -
c

3aganue 6

Brruncnure:
10)log1025+l0g104;
11)log215-10g-30;
12)5logg16-L.
3ananne 7
Pemmre ypaBuenue: 10gs(14-4x)=loges(2x+2).
3ananue 8
Pemnre nepaBenctBo: 1092 5(6-X)<l0g2,5(4-3X).
3ananue 9
N3o6pasute Gurypy, orpaHMuEHHYIO JIUHUSIMH, U BBIYUCITUTE €€ IUIOMIAh:
y=sin(x/2), y=0, ng; =1
3ananmue 10
Omnpenenute Bun Tpeyroabauka ABC, eciiu A(5;-5;-1), B(5;-3;-1), C(4;-3;0).
3ananme 11
[Tycte V, r 1 h coOTBEeTCTBEHHO 00BEM, paauyc W BhICOTa IuiIuHApa. Halinure pamnyc
IMIMHIPA, €CIu ero o0béM paseH 120 cm®, BbicoTa — 3,6 cM. BBIIOJIHHTE PHCYHOK K
3ajaye.
3aganue 12
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B npsamoyrosnsHOM napajuienenuiene CTOPOHbBI OCHOBAaHMS paBHBI 12 cm m 5 cm.
JluaroHanp napasuienenurnena oopasyer ¢ MIOCKOCThI0 OCHOBaHUs yroi B 45°. Haitnure
00koBo€ pedpo nmapasuienenumesa. BelmonHure pucyHok K 3ajade.

IK3aMeHAIHMOHHBLINA OnieT Nel§

Sananmue 1

Haitagure nekapToBbl KOOpAMHATHI 3aIAHHON TOYKU:
=
8) 157
3ananue 2
Haiinure 3nadenue BeipaskeHus: Sin2t, ecnu t=— %‘
3ananue 3
[Toctpoiite rpaduk QyHkumMH: Y= -%COSX+2
3ananmue 4
Haiinure npousBoaHyto GpyHKIUU:
7) y=cos(9x-10)
8) y=v14 +9x

3axanue 5

YHPOCTI/ITG BBIpAKCHUC, CUMTad, UYTO BCC TIICPCMCHHBIC [PUHHUMAIOT TOJIBKO

3[27a
ITOJIOXKUTCIIbHBIC 3HAUCHUA . oab3

3axanue 6

Brruncnure:
10)log262+1002613;
11)10g0,528-10g0,57:
12)31+log.8;
3ananmue 7
Pemmre ypaBuenue: 10gus(7x-9)=loguex
3ananue 8
Pemnre HepaBenctBo: 10g1/3(-X)>l0g1/3(4-2X).
3ananue 9
N3ob6pasute Gurypy, orpaHHUECHHYIO JIMHUSMH, U BBIYUCITUTE €€ TUIOMIAh:
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y=-x2+4x, y=0.

3apanue 10

Omnpenenute Bux Tpeyroabuuka ABC, ecin A(-5;2;0), B(-4;3;0), C(-5;2;-2).

3ananme 11

[Tycte V, r 1 h cooTBeTcTBEHHO 00BEM, paanyC U BhICOTa HUIUHApa. Haiaure BBICOTY
LMJIMHIPA, €CIIH €r0 PAJUyC PaBEH BHICOTE, 00BEM paBeH 877 cM°. BBIOIHUTE PHCYHOK K
3a/1aye.

3ananue 12

OcHoBaHMEM MPSIMOTO Tapajiesenumneaa spiasercs poM0 ¢ auaronansimu 10 cm u 24 cwM,
a BbIcOTa mapamienenuneaa paBHa 10 cMm. Haiiaure Oonbiyio AMaroHa b
napajuienenurena. BelmoaHUTe pUCYHOK K 3a/1a4e.

IK3aMeHAIMOHHBINA OmyieT Nel9

3apanue 1
Haninure nekapToBbl KOOPAUHATHI 3aJAHHOU TOYKHU:
Vs
) =
) 3

161

g) ==-
)
3axanue 2

o t T
Haiigure 3HaueHrE BBIpAXKCHUS: COSE, ecin t=— 3

3ananue 3

[TocTpoiite rpadux pyHkmuM: Y=3COSX — 2

3ananue 4

Haiinure npon3BoaHy0 pyHKIUH:
10)y=sin(5-3x)
11)y=y/50 — 0,2x

3ananue 5

YHpOCTI/ITe BBIpAXXCHUC, CUMTad, UYTO BCC TIICPCMCHHBIC [MPHUHHUMAIOT TOJBKO

5/(32 a4—0 b 10
IIOJIOKUTEJIbHBIC 3HAUECHUS. [————.
243c¢15

3axanue 6

Brruucnure:
10)log1.4+l001236;
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11)|Ogo|240-|090128;

12) 809532,
3ananue 7
Pemre ypaBuenue: 10go2(12x+8)=l0go2(11x+7).
3aganue 8
Pemnre HepaBencTBo: 1000,4(12X+2)=>10go,4(10x+16).
3aganue 9
N3006pa3ute Gpurypy, orpaHUu4EHHYIO JUHUSIMH, U BBIYUCIUTE €€ MIIOMIA/b:
y=x3+2, y=0, x=0, x=2.
3ananue 10
Hanst Touku A(1,5;1;-2), B(2;2;-3) u C(2;0;-1). Haitnure nepumetp Tpeyroiabauka ABC.
3ananme 11
Haiimure 00bEM mupamuIbl ¢ BBICOTOH N, eciu oHa paBHAa 2M, a OCHOBAHHUEM CIIY)KUT
KBaJpaT cO CTOPOHOM 3M. BBINOJIIHUTE PUCYHOK K 3a/1a4e.
3aganue 12
CropoHa OCHOBaHMS NPaBUIbHON TPEYroJIbHOM NIpU3Mbl paBHa 8 cM, OOKOBoe pedpo
paBHO 6 cMm. Haligure muiomans ceueHHs, MPOXOSILIErO 4Yepe3 CTOPOHY BEPXHETO
OCHOBaHMsI U MPOTHUBOJIEKAILYIO BEPUIMHY HWKHETO OCHOBaHMs. BbINOIHUTE PUCYHOK K
3ajaue.

DK3aMeHAIMOHHBINA OnyieT Ne2(

3aganne 1

Haiinure nekapToBBl KOOPAUHATHI 33 JaHHOM TOYKH:

7) 2m;
26T
8) -
3axanue 2

Haiinure 3HaueHne BeIpaskeHus: Sin’t — cos’t, ecnu t=§.
3aganmue 3
[TocTpoiite rpaduk GyHKIHH: y:ZSin(x-g)

3ananue 4

Haiinure nmpon3Boanyto GpyHKIMH:
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12)y:sin(% - 2X)
4) y=(3x- 2
3aganue 5

prOCTI/ITe BbBIpAKCHHEC, CUYHUTasd, 4YTO BCC TICPCMCHHLIC TIPUHHUMAIOT TOJBKO

49x3%
ITOJIOKHUTCIIBbHBIC 3HAUYCHMU A . .
169xb2

3axanue 6

Brruucnure:
10)log2162+10Q2163;
11)10g0,10,003-10g0,10,03
12)52l0953,
3ananme 7
Pemure ypasrenue: 10gs(x?+6)=logs5x.
3ananmue 8
Pemnre HepaBenctBo: 1002(5x-9)<logz(3x+1).
3ananue 9
N306pasute Gpurypy, orpaHHUEHHYIO JUHUSIMH, U BBIYUCIUTE €€ MIIOMIAIb:
y=x3, y=0, x=-3, x=1.
3ananue 10
Omnpenenute Bux Tpeyroasuuka ABC, eciu A(3;7;-4), B(5;-3;2), C(-;3;-10).
3ananue 11
Haiimure 00bEM mupaMujibl ¢ BeICOTOM h, eciii oHa paBHa 2,2 M, & OCHOBAaHHEM CITY)KUT
tpeyroiabHuk ABC, B kotopom AB=20 cm, BC=13,5 cm, yron ABC = 30°. Bemmonnure
PUCYHOK K 3a/1a4e.
BrInonHuTe pUCYHOK K 3a/1a4e.
3ananue 12
OcunoBannem nupamuibl JIABC sBnsiercs Tpeyronbauk ABC, y kotoporo AB=BC=13 cwm,
BC=10 cwm; pebpo AJl meprieHAUKYJISIPHO K TIIOCKOCTA OCHOBaHUS U paBHO 9 cM. Haiinure
oAb OOKOBOM MOBEPXHOCTH MTUPAMHUIBI.

KpuTtepun oueHuBaHus 3aJaHuil
«5 (0TJIMYHO)» CTABUTCSH, €CJIM CTYJAEHT:
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oOHapyXuBaeT II1yOOKOE€ W TOJIHOE OBJIAJEHUE COAECPKAHHEM Y4eOHOTO
MaTrepuaya, B KOTOPOM JIETKO OPUEHTUPYETCS,

BJIQJICET YMEHUEM CBS3BIBATH TCOPHUIO C MPAKTUKOM;

B TIOJHOM Mepe BIaACeT IMOHATHUSAMH 3aKOHOB JIOTUKH MaTeMaTHYECCKUX
pacCyKIeHul, WX TMPUMEHHMOCTH BO BCEX OOJACTAX YEIOBEUYCCKOMN
NESATETBHOCTH;

BJIaJICCT 3HAHUSAMU MTOCTPOCHUS CTPYKTYPHI IJIaHA JJIS PEIICHUS 3a71ay;
MOKA3bIBA€T YMEHHUE BBITIOJHATH apu(PMETHICCKUE ACHCTBUS HAJl YUCITAMH,
HAXOAUTh 3HAYCHHS KOPHS CTENEHHW, Jiorapudma, TPUTOHOMETPHUYCCKUX
BBIDQOKEHUW, BBINOJNHATH MPeoOpa3oBaHMs  BBIPAKCHHUH, ONPEACIATH
OCHOBHBIE CBOWCTBa ()YHKIHMHA, YMETh HCIOJIb30BaTh MPOU3BOIHYIO IS
U3Y4YCHHS CBOWCTB (YHKIMH, periaTh palMoOHAbHBIC, IOKa3aTelbHEIC,
JorapupMUYECKUe, TPUTOHOMETPUYCCKHE YpPaBHCHUS M HEPABCHCTBA,
BBITMIOJIHATE JICHCTBUS HAJ BEKTOpaMH, pEIIaTh IUIAHUMETPHUYCCKHE M
IPOCTEHIITNE CTEPEOMETPUYCCKHE 3a]1a4H;

BEPHO CTPOMUT MaTEMaTHYCCKHUE TPEIJIOKCHHS M  MaTeMaTHYCCKHC
JI0Ka3aTeNbCTBA;

BJIaJI€ET HaBBIKAMU BBICKA3bIBATh U OOOCHOBBIBATH CBOM CYKICHHSI, M3JIaraTh
OTBET JIOTHYHO U TPaMOTHO.

«4 (Xopo1110)» CTABUTCS, €CJIN CTYAEHT:

oOHapy’>KMBaeT TOJHOE OBJIAJICHUE COJEpKaHHEeM Y4yeOHOro Mmarepuaiia, B
KOTOPOM JIETKO OPUEHTUPYETCS,

BJIaJICET YMEHUEM CBS3bIBaTh TEOPUIO C MPAKTUKOM;

BJIQJICET IMOHATUAMMU 3aKOHOB JIOTMKM MAaTEMAaTHYECKUX PACCYKACHUU, UX
IPUMEHUMOCTH BO BCEX O0JIACTSIX UEJIOBEUECKOU NIEATeTbHOCTH;

BJIJICET 3HAHUSIMU ITIOCTPOEHHUS CTPYKTYPHI IIaHA JJIs1 PELICHUS 3a/1a4;
MOKA3bIBA€T YMEHHUE BBIMIONHATH apu(PMETHUECKUE JICHCTBUS HAJl YUCIAMH,
HaXOAUTh 3HAYCHHUS] KOPHS CTEMeHH, Jorapudma, TPUTOHOMETPHUUECKUX
BBIPDAXKCHUM, BBINOJHATH MPEeOOpPa30BaHUSl  BBIPAXKEHUN, OINpPEAEIATh
OCHOBHBIE CBOWMCTBa (YHKIHHA, YMETh HCIOJB30BaTh MPOU3BOIHYIO IS
U3Y4YeHUs CBOMCTB (YyHKUHMW, peliaTb paldoOHaJIbHbIE, MOKa3aTelbHbIE,
aorapupMUYecKue, TPUTOHOMETPUYECKHE YpPaBHCHHUS ¥ HEPABEHCTBA,
BBINIOJIHATh JCWCTBUSL HAJl BEKTOpPaMH, peUIaTh IUIAHUMETPUYECKUE U
MIPOCTEUIIINE CTEPEOMETPUUECKHE 3a/1a4H;

JOMYCKaeT OIIMOKKM B TMOCTPOCHUM MATEMATUUYECKUX MPEAJIOKEHUN U
MAaTEMAaTHYECKUX JI0KA3aTEIbCTB;

BJIaACCT HABbIKAMU CBOU CYXKACHUSA, U3JIaraTb OTBCT JIOTMYHO U I'PAMOTHO.
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«3 (Y10BJI€TBOPUTEIbHO)» CTABUTCSH, €CJIM CTY/ACHT:

IpU OTBETE JAONYCKAaeT OIIMOKM B M3JI0KEHUU COJEpKaHUS Y4yeOHOro
MaTepuaa;

UCHBITBIBAET 3aTPyIHEHHE B OOOCHOBAHUHU CBSI3U TEOPHUH C MPAKTUKOM;
JIOMYCKaeT OIIMOKM B ONpPEIEJIEHUH 3aKOHOB JIOTMKM MaTeMaTHYEeCKUX
pacCyXIeHUN;

3aTPYyAHAETCS B IOCTPOCHUH CTPYKTYPHI IIJIaHa JJIsl PELISHU 3a1a4;
JIOIYCKAaeT HETOYHOCTU B BBINOJHEHUU apu(PMEeTHUEeCKUX IEHCTBUS HaJ
YUClIaMHM, HAXOXXJEHUU  3HAYEHUS  KOpHS  CTemeHu, Jorapudma,
TPUTOHOMETPUYECKUX  BBIPQXKEHHH,  BBIMNOJHEHUHM  NpeoOpa3oBaHUs
BBIPQKEHUU, ONpEJEICHUH OCHOBHBIX CBOHCTBA (YHKUUH, YMEHHH
UCIIOJIb30BaTh MPOU3BOAHYIO JJIsi U3YYEHHsS] CBOWCTB (DYHKIMI, perIeHUH
palMOHANIbHBIX, MOKAa3aTeIbHBIX, JOTapUPMUYECKUX, TPUTOHOMETPUUECKHUX
YPAaBHEHUI U HEPABEHCTB; BBIIIOJIHEHUU JIEMCTBUM HAJl BEKTOPAMHU, PELLIEHUN
IUJTAHUMETPUUYECKUX U MPOCTEUIINX CTEPEOMETPUUECKHUX 3a/1a4;

JIOMyCKaeT OIIMOKH B TMOCTPOCHWHM MATEMAaTUYECKUX MPEIOKEHUN MU
MaTeMaTHUYECKUX 10KA3aTEIbCTB;

HE YMEET JI0Ka3aTelIbHO 00OCHOBBIBATh CBOU PACCYXKICHUS.

«2 (Hey10BJIETBOPHUTEJIbHO)» CTABUTCS, €CJAM CTYIEeHT:

UMEET pa3pO3HEHHbIE M OECCHCTEMHBIE 3HAHUS COJEpXKaHUS Y4eOHOro
Marepuana;

HE yMeeT 000CHOBBIBAThH CBS3h TEOPUU C MPAKTUKOM;

JIOTyCKaeT OIMOKH B OMNpPEIENICHUU 3aKOHOB JIOTMKHM MaTeMaTHYEeCKUX
paccyXIcHUN;

HE YMEET CTPOUTH CTPYKTYpPY IUIaHa JJIsl pELICHUS 3a/1a4;

JOTyCKaeT rpyOble OMMOKW MPH BBHIMOTHEHUH apU(PMETHUUSCKUX JTCHCTBUS
HaJ YUCJIaMH, HaXOXXJICHUM 3HAYCHUS KOPHS CTENeHHW, Jorapudma,
TPUTOHOMETPUYECKUX  BBIPAKCHHH,  BBIMOJHEHUH  MpeoOpa3oBaHUs
BBIPQOKEHUW, OMpEJEICHUN OCHOBHBIX CBOWCTBA (YHKIMA, yMEHUHU
UCIIOJIb30BaTh MPOU3BOJAHYIO NJIi M3YYCHHS CBOWCTB (DYHKIHH, pEHICHUU
PaIMOHANIBHBIX, TIOKA3aTEIbHBIX, JOTAPUPMUIECKUX, TPUTOHOMETPUISCKUX
YPAaBHEHUI U HEPABEHCTB; BHIIIOJIHEHUH JIEMCTBUM HAJl BEKTOPAMHU, PEIIEHUN
IJTAHUMETPUUYECKUX U MPOCTEUIINX CTEPEOMETPUUECKUX 3314,

HE YMEET CTPOUTh MAaTEMaTUYECKHE NPEIJIOKEHHUS W MaTEMATHYECKUE
JI0KA3aTeNIbCTBA;

HE yMEeT JOKa3aTeIbHO OOOCHOBBIBATH CBOU PACCYKJICHHUS;

OTKa3bIBAETCSl OTBEUATh Ha BOMPOCHI MO COJIEPKaHUI0 yUeOHOr0 MaTepHaia.
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3.2. 3apanus s npoBeaeHus AUPPepeHIMPOBAHHOIO 3a4eTa

Kypc, cemectp — / xypc, 1 cemecmp.

®opma 1uppepeHINPOBAHHOIO 3a4UeTA - NUCLMEHHbLI (0MEembl Ha 80NPOCHI)

Yci0Bus BHINOJTHEHUS 32 JaHUS

1. MecTo (BpeMsi) BBITIOJTHEHUS 3aJJaHUST: AYOUMOPUsL Y1eOH020 3a68e0eHUsl, BDEeMSsL —

CO2NACHO PACNUCAHUIO.

2. MakcumasibHOE BpeMsl BBITIOJHEHUS 3aIaHUSL: 2 aKa0emMudecKux yacad.

3. HUcrounukum uHOpManuu, pas3pelieHHble K  HCIOJIb30BAaHUIO  HA

nudGepeHIIMPOBAHHOM 3a4eTe, 000PYI0BAHUE: PA30amoyHblll MamepudaJ.
3ananus 1s qudPpepeHIUPOBAHHOIO 3a4eTa

1. Boipasute B paauanax: a) 10°; 6) 210°.

2. BeIpazute B rpagycax: a) %; 0) %T

3. BeruncnuTh 3HaUCHUE KAk A0W U3 TPUTOHOMETPUUYECKUX (QYyHKIIMH, €CITH:

. 12 =z
Shao=—, —<a<r.
13 2

4. Vmpocrtute BeIpakeHue: Sin’ a+cos’ a +tg9°a ]

5. JIOKakuTe TOXKJIECTBO: COSa = Sin a -Ctga ;

6. Beruucaure 3HadeHue SIN2X, eciii COSX = % U 3?11 <x <2m
y -2, 2) 2 3) 2 H- 2=
4 4 2 2
2)

7. IloctpoiiTe rpaduk GyHKIUU: Y = %cos (Zx + %) + 2

8. Beruuciure:

a) logz 14 — log, 7;
0) logs 36 — logs 28_7 + logs 18;

B) 6 logg 27 .

9. Pemnre ypaBHEHHE:
a) logz (x - 3)=log, 10;
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0) loga(1 — 6x) = loga(17 — X?);
B) loguss (X -2)=-2.

10. Pemnre HEpaBEHCTBO:

a) logz (x-1) <log, (2x+3);
0) logys (2x+1)>-1.

Kpurepuu oneHuBaHus 3a1aHU

«5 (OTJIMYHO)» CTABUTCH, €CJIN CTY/ICHT:

oOHapyXuBaeT TIyOOKOe W TOJHOE OBJAJCHHUE COJICpKAHHEM Yy4eOHOTO
MaTepuala, B KOTOPOM JIETKO OPUCHTHPYETCS;

BJaJICCT YMCHUSIMHM HAxXOJIUTh 3HAYCHHUS KOPHS, CTCICHH, Jorapudma,
TPUTOHOMETPUYCCKHUX BBIPAKCHUH HAa OCHOBE ONPEJICICHUS, UCIIONB3YsI TIPH
HEOOXOIMMOCTH MHCTPYMEHTAIbHBIC CPECTBRA;

BJaJICCT YMCHHUSIMH  TIOJIb30BAaThCS  NMPUOIKCHHON  OIICHKOH  TIpH
NPaKTUYECKUX pacuerax;

yMEeT BBITIONHATh MPEOOpPa30BaHUS BBIPAKCHHUN, MPUMEHSS (HOPMYIIHI,
CBSI3aHHBIC CO CBOHCTBaMH CTEIIEHEH, JIOrapu(pMOB, TPUTOHOMETPHUSCKUX
byHKIM;

yMeeT OIpeNesaTh OCHOBHBIE CBOWCTBA YHCIOBBIX (QYHKIUH W
WITIOCTPUPOBATh UX HA rpaduKax.

«4 (Xopo1110)» CTABUTCH, €CJIU CTYAEHT:

oOHapy>KHUBAET MOJTHOE OBJIAICHUE COACP)KaHUEeM YIeOHOTO MaTepHaa;

BJIaJIC€T YMEHUSAMH HAXOIUTh 3HAYCHUS KOPHS, CTENEHH, Jorapudma,
TPUTOHOMETPUUYECKUX BBIPAKEHUI HA OCHOBE OIPEICIICHMUS;

BJIQJICET YMCHHUSAMH  TIOJNB30BAThCS  MPUOJNDKEHHOW  OIEHKOW  TIpH
MIPAKTUYECKUX PacyeTax;

yMEET BBINOJHATh MPEOOPA30BaHUS BBIPAKECHUM, MPUMEHSIST (POPMYIIbI,
CBSI3aHHBIC CO CBOWCTBAMH CTETICHEH, JIOrapu(MoB, TPUTOHOMETPHIECCKUX

GbyHKITHIH;

OmpeieiieT OCHOBHbIE CBOMCTBA YMCIOBBIX (PYHKIIUIA;

73



WCTIBITHIBAET 3aTPYIHEHUS B WJUTIOCTPALIUU CBOMCTB (DYHKIIMIA HA rpaduKax.

«3 (Y10BJI€TBOPUTEJIbHO)» CTABUTCSH, €CJIM CTY/ACHT:

IpU OTBETE JOMYCKACT OIIMOKM B W3JIOKCHUU COJCPKAHHS yUeOHOTO
Marepuana;

UCIIBITBIBAET 3aTPYAHEHUS B HAXOXKIACHUM 3HAYECHUS KOPHS, CTEICHH,
aorapu@ma, TPUrOHOMETPUUYECKUX BBIPAXKEHUN HA OCHOBE OINPEIEICHUS;

3aTPYAHACTCA B HCIIOJIB30BaAaHUH HpI/I6HI/I)KeHHOﬁ OHCHKOfI npu
IMPAKTUYCCKHUX pacUCTax;

JIOTyCKAaeT HETOYHOCTH B TNPeoOpa3oBaHUU  BBIPAKEHUH, NPUMEHSS
dopMynbl, CBSI3aHHBIE CO  CBOMCTBaMM  CTereHed, Jiorapudmos,
TPUTOHOMETPUUYECKUX (DYHKIINIA;

AOITYCKacT OIIINOKH B OIIpCACIICHUHN OCHOBHBIC CBOMCTB YHCIOBBIX q)yHKIII/If/’I,

UCIIBITBIBAET 3aTPYIHEHUS B WILTIOCTPAIIMU CBOMCTB (DYHKIIMI HA rpaduKax.

«2 (Hey10BJIETBOPHUTEJIbHO)» CTABUTCS, €CJAM CTYIeHT:

UMEET pa3pO3HEHHbIE M OECCHCTEMHBIE 3HAHUS COJEpXKaHUS Y4eOHOro
MaTepHana;

JIOIyCKaeT TrpyOble OMIMOKM B HAXOXKJIECHUU 3HAYCHUS KOPHS, CTEICHH,
aorapudma, TPUrOHOMETPUIECKUX BBIPAKEHUN HA OCHOBE OIPEIETICHUS;

HE UCTOJIb3YeT MPUOIMKEHHYIO OIICHKY MPU MPAKTUYECKUX PACUETaX;

JIOIyCKaeT rpyObie OMMOKKM B MPeoOpa3OBaHUM BBIPAKCHUH, MPUMEHSS
dbopMyIbl,  CBSA3aHHBIE CO  CBOWCTBAMH  CTEICHEH,  JIOTapuQMoB,
TPUTOHOMETPUUYECKHUX (DYHKIIHIA;

JIOITyCKaeT OMMOKH B OMIPEICIEHUH OCHOBHBIE CBOMCTB YHCIIOBBIX () YHKIIHIA,
HE YMeeT WLUTFOCTPUPOBATH CBOMCTB (DYHKIINI Ha rpaduKax;

OTKa3bIBAETCSl OTBEYATh HA BOMPOCHI MO COJIEPKaHUI0 yUeOHOr0 MaTepuania.
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