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IHosicHUTEJIHLHAA 3aIIUCKA

Pabouas nmporpamma yue6Horo kypca «Anredpa» mis 10 kimacca cocraBieHa Ha OCHOBE CIIETYIOITUX
HOPMAaTHUBHBIX JOKYMEHTOB U MaTepUaJOB:

- ®I'OC OO0 (mpuka3z MunucrepcTBa odpazoBanus 1 Hayku PO ot 17 nexadps 2010 roga Ne 1897 «O6
YTBEPXKICHHH (heepaibHOTO TOCYJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHIaPTa OCHOBHOTO O0IIEro
o0pasoBaHUsI»);

- @enepanbHOTO MEpevHs y4eOHUMKOB, PEKOMEHJIOBAaHHBIX MMUHHUCTEPCTBOM O0pa30BaHHUA M HAYKH
Poccuiickoit denepannu K HCHOJIB30BaHHIO B 00pa3oBaTENbHOM IIpoliecce B 00II€00pa3oBaTeIbHBIX
yupexxaenusax ot 31 mapra 2014 r. Ne 253, a Taxke npukassl MuHHCTEpCTBa OOpa3oBaHUS U HAyKd
Poccutickoit @eaepannu Ne 699 ot 09.06.2016 r., Ned71 ot 07.05.2017r. , Ne 233 ot 08.05.2019 1., Ne 632
or 22.11.2019 r. «O BHecenuun usMmeHeHuil B DenepanbHblil NEepeueHb YYEOHHUKOB, PEKOMEHIYEMBIX K
UCIOJIb30BAHUIO TPU peald3alli - HUMEIOUMX TOCYJapCTBEHHYIO aKKpEeIUTAlUI0 00pa30BaTeIbHBIX
MporpaMM HayajibHOro OOIIero, OCHOBHOTO OOILEro, CpeaHero oOIero oO0pa3oBaHMs, YTBEPKICHHBIH
MPUKAa30M MUHUCTEPCTBa 0Opa3oBanus 1 Hayku PD ot 28 .02.2018 r. Ne 345»;

- OcHoBHas oOpa3oBaTenbpHas IporpaMma OCHOBHOTO o611ero oopazoBanust MbOY «Cpennsist
obmieoOpaszoBarenbHas mkona Nel5 ropoma HoBoanraiicka ANTaiicKoro Kpas»

- [Tonoxxenue o pabdoueit nporpamme MBOVY «Cpennsist o6meodpazoBarensHas mkona NelS ropoga
HoBoanTaiicka Anrtaiickoro kpas»

- [IpumepHbIe nporpamMMbl 0 y4eOHBIM IpeaMeTaM. Maremaruka. 5-9 kiacchl. — 3-¢ u3jl., nepepad. —

M.: [Ipoceemienue, 2011
- ABTOpCKas mporpamma 1o mnpeamery: Marematuka: pabodne nporpammsr: 5-11/ A.T'. Mepsisik, B.b.
[Tomonckuii, M.C. Sxup, E.B. Bynko.-2-e u3n., nepepad.- M.: Bearana-I'pad, 2017.- 164c..
Monynp «Adaredpa M HayajJa MaTeMaTH4eCKOro aHajam3a» paspaboran c yuérom I[Ipumephoii
MPOrpaMMbl CpelHEero oOIero oOpa3oBaHMS IO MaTeMaTWKE U aBTOPCKOW MporpamMmbl: MareMmaTuka:
paboure mporpammer: 5-11 kmaceel/ A.I'. Mepsnsik, B.b. [Tomonckuit, M.C. Skup, E.B. Bymko. — 2-¢ u3n.
nepepad. — M.: Benrana-I'pag, 2017. — 164 c.

W3menenns B conepkaHue ydeOHOro Marepuajsa HE BHECEHBI. [IporpamMmma KOHKPETHU3HpPYET
cofiepaHue MPEeAMETHBIX TeM 00pa3oBaTelbHOro CcTaHaapTa: anredpa; GYHKIMH, TPUTOHOMETPUS; Hadada
MaTeMaTH4eCKOr0 aHalINu3a; YpPaBHEHUS U HEPAaBEHCTBA; AJIEMEHThl KOMOWHATOPUKHU, CTATUCTUKUA U TEOPHUH
BEPOSITHOCTEM.

B ocHOBy mporpaMMbl = TOJOXKEHa — KOHLENIMS, IpeaycMmarpuBatonias  (GopMupoBaHue
(YHKUMOHAJIBHBIX 3HAHUM M yMEHU, KOTOpble 00ECleunBaroT IejaecooOpa3Hoe MPUMEHEHHE 3HaHWM 1o
anrebpe M HauyajgaMm aHainu3a. lIporpamma peanu3yeTcs C HCIIOJIb30BaHUEM CIEAYIOLIEro ydeOHo-
METOANYECKOTO KOMILIEKTA!

Monyab «Adaredpa U Ha4Ya1a MaTeMaTHYEeCKOT0 AaHAJIU32)

1) Matemaruka. AnreOpa 1 Hayajaa MaTeMaTHYeCKOro aHaiau3a. ba3oBblii ypoBeHb: 10 kimacc: y4eOHUK
/ A.I' Mep3ansak, [1.A. Homuposckuii, B.b. Ilononckuii; nox pen. B.E. Ilononbckoro. — 5-e usn.,
crepeotun. — M.: Benrana-I'pag, 2020. — 368 c.: un. — (Poccuiickuil yueOHUK).

2) Maremaruka: anreOpa M Havajla MaTeMaTHYSCKOTO aHajim3a, reomerpus. Asrebpa W Hadvana
MaTeMaTHuecKoro aHanusa. ba3osblif ypoBens: 10 kiacc: merogudeckoe nocodue / E. B. Byiko, A.
I'. Mepsnsak, B. b. [lononckuit, M. C. SAAkup. — M. : Benrana-I'pad, 2020. — 113 c. : w1 —
(Poccuiickuii yueOHUK).

3) MartemaTuka : anreOpa ¥ Havajlla MaTeMaTHYECKOTO aHalin3a, reoMeTpus. Anrebpa M Hadvaia
MaTeMaTHYecKoro aHaiusa. ba3oBbiil ypoBens : 10 kmacc : numakTuueckue marepuansl / A. T.
Mepsnsik, B. b. [Tononckuii, E.M. Pabunosuu, M.C. Sxup. — M. : Benrana-I'pad, 2020 — 174 c. :
1. — (Poccuiickuil yueOHUK).

Monyas «I'eomeTpus»

1) Maremaruka. ['eomerpus. basoBeni ypoBenb: 10 kmacc: yueOnuk / A.I.Mep3nsak, [I.A.
Homupogsckuii, B.B. [Tomonckuit n np. — 3-e u3., crepeotun. — M.: Benrana-I'pad, 2020. — 208 c.:
ui. — (Poccuiickuii yueOHUK).

2) Maremaruka : anreOpa M Hadaja MaTeMaTHYeCKOTo aHajau3a, reoMerpus. [ eomerpus. ba3oBsiii
ypoBeHs : 10 kiace : MmetTonudeckoe nmocodue / E. B. bynko, A. I'. Mepansk, B. b. [Tononckuit, M. C.
Axup. — M. : Benrana-I'pad, 2020 — 69 c. : win. — (Poccuiickuit yueOHUK).



3) Maremaruka : anrebpa W Hadaja MaTEMaTHYECKOrO aHajim3a, reomeTpus. ['eomerpus. ba3oBbrii
ypoBenb : 10 kmacc : mumaktudeckue Mmatepuansl / A. I'. Mepsmsak, B. b. Ilononckuii, E.M.
PabunoBuu u ap.. — M. : Benrana-I'pad, 2020 — 128 c. : un. — (Poccuiickuii y4eOHHK).

Maremaruueckoe 0Opa30BaHHME B OCHOBHOHM IIKOJIE CKJIQABIBACTCS W3 CIEAYIONIMX COJACPKATEIBHBIX
KOMIIOHEHTOB ~ (TOYHbIE Ha3BaHUsA OJIOKOB): apugmemuxa; anzebpa, zeomempus;, I1eMeHmMbl
KOMOUHAMOpUKU, meopuu 6epoAmHOCHEll, CMAmMUCMuUKU u J0o2uku. B CcBoell COBOKYMHOCTH OHH
OTpakaroT OOrarelil ONbIT OOy4YeHHs] MaTeMaTHKe B Halllell CTpaHe, YYUTHIBAIOT COBPEMEHHbBIEC TEHICHIIMU
OTEUECTBEHHON M 3apyOeKHOHM INKOJBI M TO3BOJSIOT pPEaTM30BaTh IOCTABICHHBIC MEpPEeA IIKOJIbHBIM
oOpa3oBaHMeM L€ Ha HMHPOPMALMOHHO €MKOM M MPAKTHUYECKH 3HAYUMOM Marepuane. OTH
CoziepKaTeIbHbIe KOMIIOHEHTHI, Pa3BUBAsICh Ha MPOTSHKEHUU BCEX JIET 0Oy4YEeHHs, €CTECTBEHHBIM 00pa3om
MepEerIeTalTCs U B3aUMOJICHCTBYIOT B yU€OHBIX Kypcax.

T'eomempusa — onHa U3 BaOXHEUIIMX KOMIIOHEHTOB MaTeMaTH4ecKoro oOpa30BaHUs, HEOOXOIUMBIHA
Ul TpUOOpeTEeHHs] KOHKPETHBIX 3HAHUH O TMPOCTPAaHCTBE U MPAKTUYECKHM 3HAUYUMBIX YMEHUH,
(dbopMHUpOBaHUS S3bIKA OMHMCAHUS OOBEKTOB OKPYXKAIOMIETO MHUPA, JUIS Pa3BUTUS IMPOCTPAHCTBEHHOTO
BOOOpaKEHUS U MHTYUIUU, MATeMaTH4YeCKON KyJIbTYpbl, [UIsl ACTETHMYECKOTO BOCIMTAHUS YYaIIUXCS.
W3yueHne reoMeTpuy BHOCUT BKJIaJ B Pa3BUTHE JIOTUYECKOTO MBIIUICHUS M (OPMHUPOBAHUE TMOHATHUS
JI0Ka3aTeIbCTBa.

N3yuenne Kypca cTepeoMeTpuu 0a3upyeTcst Ha COYeTaHUU HAIISAHOCTH U JIOTMYECKOH CTPOTOCTH.
Omnopa Ha HaMMISAHOCTh — HEMPEMEHHOE YCIOBUE YCIIEITHOTO YCBOGHHUS MaTepuaia, U B CBA3HU C 3TUM HY>KHO
YACTUTH OOJIBIIOE BHUMAHHUE PABUIIBHOMY H300paKEHHUIO Ha YepTeKe MPOCTPAHCTBEHHBIX (DUTYD.

C camoro Hauana HEOOXOAMMO TIOKa3blBaTh y4YalIUMCs, KaK HYXHO HM300pa)kaTb T€ WJIM HHbBIE
(GuUryphl, TOCKOJIBKY MpH pabdOTe MO JAHHOMY YYEOHHKY YK€ Ha TEepBBIX YpOKax MOSBISIOTCA KYO,
napasuieNienumnes, TeTpasap.

OpHaKo HaNIATHOCTH JOJDKHA OBITh MMPOHU3aHa CTPOro JOruKoi. Kypc crepeomerpun npeabsBiseT
B 5TOM OTHOIIEHUU OoJjiee BhICOKHME TpeOOBaHUs K ydamumcs. B maHHOM Kypce yke ¢ caMoro Havania
(bOopMHPYIOTCS aKCHOMBI O B3aUMHOM PACIOJIOKEHHH TOYEK, MPSAMBIX M IUIOCKOCTEH B NMPOCTPAHCTBE, H
najiee U3y4YeHHE CBOWMCTB B3aMMHOTO PACIIONOKEHHUS MPSAMBIX U TUIOCKOCTEH MPOXOAMT Ha OCHOBE STUX
akcroM. Tem cambIM 3a1a€Tcsi BBICOKMH YpPOBEHb CTPOTOCTH B JIOTUYECKHX PACCYKICHHUSAX, KOTOPBIHA
JIOJDKEH BBIIEP)KUBATHCS Ha MPOTSHKEHUH BCETO Kypca.

OT0 crocoOCTBYET PELICHUIO BaXKHON MEIaroruueckoi 3a1aun — HayuyuTh paboTath ¢ KHUroil. Te nmmu
UHBbIE pa3jienbl yd4eOHMKAa B 3aBHCHUMOCTH OT YpPOBHS HOATOTOBIEHHOCTH KJIacca YYUTENb MOXKET
MPEUIOKUTh YYAIIUMCS JUII CAMOCTOSATENBHOTO M3Y4eHHUs. BakHYIO poiib NpW U3YyYCHHH CTEPEOMETPUHU
OTBOJIUTCS 33/1a4aM, MIOSTOMY B IJIAHUPOBAHUU OTBOAMTCS JOCTATOYHOE BpeMs AJISl UX PEIICHUs Ha ypoKax
0 3aKPETUICHUIO TEOPETHYECKOTO MaTepHralia M €ro MPaKTHIECKOro MPUMEHEHHS.

[Iporpamma 1o anreOpe M HadajaM MaTeMaTH4YeCKOrO0 aHaju3a COCTaBJIeHa Ha OCHOBE
DyHIaMEHTAIBHOTO siIpa couepkaHusi o0Iero oOpa3zoBaHus, TpeOOBaHUN K pe3yabTaraM OCBOEHUS 00-
pa3oBaTeIbHONM IpOrpaMMbl  CPEAHEro oOmero oOpa3oBaHMs, MPECTABICHHBIX B  (enepaabHOM
TOCYyJIJapCTBEHHOM  00pa30BaTeIbHOM  CTaHJAapTe CpeaHero olmiero  oOpa3oBaHus, C  y4€TOM
IIPEEMCTBEHHOCTH € MPUMEPHBIMU MPOrpaMMaMH JUIsi OCHOBHOTO 0O0Iero o0pa3oBaHUs M0 MareMaruke. B
HEell TaKkke yYUTHIBAIOTCS JOMHUHHUPYIOIINE WA W TOJOKEHHUS MPOTpaMMbl Pa3BUTHS U (HOPMHPOBAHUS
YHHUBEPCAJIbHBIX YUEOHBIX JEUCTBUI Ui OCHOBHOTO OOIIEero oOpa3oBaHus, KOTOpble o0ecnednBaoT Gop-
MHUpPOBaHHE pPOCCHICKOW TPAXKIAHCKOM HWICHTUYHOCTH, KOMMYHHKATHBHBIX KayeCTB JIMYHOCTH U
CIOCOOCTBYIOT (POPMUPOBAHHIO KIIFOUEBOM KOMITETEHIIUU — YMEHUS YUUIMbCAL.

[Tporpamma 1o anredpe U HaYeTaM MaTeMaTHYECKOTO aHaJIHM3a HapaBJIeHa Ha PeasTi3allHio
CHCTEMHO-/IeATEIbHOCTHOTO MOJIX0/a K Mpolieccy 00yueH s, KOTOPBIH 00ecreunBacT:

. MIOCTpOEHUE 00Pa30BaTENILHOTO MpoIiecca ¢ yUETOM UHAUBUAYAIbHbBIX, BO3PACTHBIX,
TICUXOJIOTUYECKUX, (PU3UOTOTHIECKUX 0COOEHHOCTEH U 3IOPOBBS O0YUArOIINXCS;

. (hopMUpOBaHNE TOTOBHOCTH O0YyYaIOIINXCS K CAMOPA3BUTHIO M HEIPEPBHIBHOMY 00Pa30BaHHUIO;
. (dhopMupoBaHUE aKTUBHOW y4eOHO-TT03HABATENLHON JIEATEIHPHOCTH 00YYarOIINXCS;

* CbOpMI/IpOBaHI/Ie IIO3UTUBHOT'O OTHOIICHHUS K ITO3HAHUTO HaquOﬁ KapTHUHBI MUpPA,

. OCO3HAHHYIO OPTaHH3AINI0 OOYYAOIIUMHUCS CBOEH IeATeIbHOCTH, a TAKXKE aJIeKBaTHOE €&
OILICHUBAHUE;

. MMOCTPOCHHE Pa3BUBAIOIICH 00pa30BaTeIbHON Cpeibl O0yUEHHUS.

W3ydenune anreOpsl ¥ HaYaI MaTeMAaTHYECKOTO aHAJIM3a HAMIPABICHO HAa JOCTHKEHUE CIETYIOLTUX
eJIen:



. CHCTEMHOE M OCO3HAHHOE YCBOEHHUE Kypca ajire0pbl U Hayall MaTeMaTn4eCcKOro aHaJIn3a;

. (hopMHpOBaHUE MATEMAaTHYECKOTO CTHIIS MBILUICHUS, BKIIIOYAIOIIETO B ce0sl MHIIYKIHIO U
JeTyKIHI0, 0000IIeHNEe U KOHKPETU3ALHIO, aHAJIN3 U CUHTE3, KJIAaCCU(PUKALIUIO U CUCTEMATH3alIHIO,
abcTparupoBaHue U aHAJIOTHUIO;

. pa3BUTHE HHTEepeca 00yUaroIIMUXCs K U3yUSHHIO aareOpsl U Hauyal MaTeMaTUYECKOIo aHaIN3a;

. HCII0JIb30BAaHUE MAaTEMAaTUYECKUX MOJENEH IS peleHMs] IPUKIIAJAHbIX 33/1a4, 3a]a4 U3 CMEKHBIX
JOUCLMILINH;

. puoOpEeTEeHUE OMbITa OCYLIECTBICHUS yUeOHO-UCCIIEN0BATEIbCKOM, MPOSKTHON U HH(POPMAITTOHHO-
IIO3HABATEJIbHOU JEATEIBHOCTH;

. pa3BUTHE WHAWBUIYAIBHOCTH U TBOPYECKUX CIIOCOOHOCTEH, HAIIPABICHHOE HA MOJTOTOBKY
BBIITYCKHUKOB K OCO3HaHHOMY BbIOOpY Ipodeccuu.

VYueOHblil mpenMeT «Anredpa 1 Hauana MaTeMaTHudeCcKOTro aHAJIN3ay» BXOAUT B IEPEYCHb yUEOHBIX
IIPEIMETOB, 00s13aTeNb HbIX AJIs U3Y4YEHUs B cpeiHell o0ueodpa3zoBaresibHOM 1iKoie. /laHHas nporpaMma
npeaycMaTpuBaeT U3y4eHUe mpeaMeTa Ha 6a30BOM YpPOBHE.

[Tporpamma peanusyeT aBTOPCKHE UAEH Pa3BUBAOLIEr0 00ydeHus anredpe U Hayajgam
MaTeMaTH4YECKOI0 aHaJIn3a, KOTOPOE JOCTUTAETCsl OCOOCHHOCTMU U3JI0KEHUS TEOPETUUECKOT0 Marepuaa
Y CUCTEMOH YIIpa)KHEHUI Ha CPAaBHEHUE, aHAJIN3, BBIJIEJICHHUE [TIaBHOTO, YCTAaHOBJICHUE CBS3EH,
KIaccu(uKkanuio, 00001eHNEe U CHCTEMaTH3AIIHIO.

Conepxanue Kypca anreOpsl M Hayaj MaTeMaTuyeckoro aHanusa B 10-11 kinaccax mpeacTaBieHo B
BU/JIE CIIEAYIOLIUX COJIEPKATENbHBIX pa3ieoB: «Yucaa u BeJIMYMHbD, «BbIpakeHus», «YpaBHeHHUS U
HEPaBEHCTBa», « DYHKIHMN», «DJIEMEHThI MATEMAaTHYEeCKOI0 AaHAIN32», « DJIeMEHTbl KOMOMHATOPHKH,
BEPOSITHOCTH M CTATHCTHKHN», «AJIre0pa 1 Ha4YaJia MaTeMaTH4eCKOro aHAJIN3a B HCTOPUYECKOM
Pa3sBUTHH.

B paznene «Uucia u BeJIMYMHBDY PACIIUPSIETCS MOHATHE YHCIIA, KOTOPOE CIYXKHUT (QYyHIAMEHTOM
rMOKOro ¥ MOIITHOT'O aIlapara, UCIoJIb3yeMOro B PELIEHUH MaTeMaTHUeCKUX 3a/1a4 U B PeLLICHUH 3a1a4
CMEKHBIX JUCLMIUIMH. MaTtepuai JaHHOTO pa3zelia 3aBepIlaeT CoAepkKaTeIbHYI0 JUHHUIO IIKOJIBHOTO Kypca
MareMaTuky «Yuciaa u BeTH4nHbI».

OcoOeHHOCTbIO pazaena «BblpakeHus» SBISIETCA TO, YTO Mareprall U3y4yaeTcsl B Pa3HbIX TEMax
kypca: «Iloka3zarenbHas u norapupmuueckas GyHKuun», « Tpuronomerpudeckue GyHkiumn», «CreneHHast
¢bysxuus». [pu n3ydyenun storo pasaena GopMupyercs IpeacTaBlIeHne O MPUKIaIHOM 3HAYCHUH
MaTeMaTHKH, O IEPBOHAYAJIbHBIX PUHIUIIAX BBIYUCIUTEIBHON MaTeMaTuku. B 3agaun u3ydyeHus paszaena
BXOJIUT Pa3BUTUE YMEHUS peliaTh 3aJja4yu palllOHAIIbHBIMU METOJIaMU, BHOCUTh HEOOXOJUMbIE KOPPEKTHUBBI
B XOJIE pELIEHUS 3a7a4uH.

Oco0eHHOCThIO pa3jiena «YpaBHEeHUs 1 HEPABEHCTBA» SBIISIETCS TO, UYTO MaTepuai U3y4yaercs B
pas3HbIX TeMax Kypca: «IlokazarenpHas u norapugmuyeckas QyHkimumn», « Tpuronomerprudeckue QyHKIUN,
«CrenenHas QyHKuusay». Marepuas JaHHOTO pasjiena HOCUT MPUKIIAAHON XapaKTep U YUYUTHIBAET
B3alMOCBS3b CUCTEMbI HAyYHBIX 3HaHUN U METO/Ia IIO3HAHUS — MaTEMAaTUYECKOrO MOJEINPOBAHH,
o0agaeT IMUPOKUMH BO3MOKHOCTSIMH JUIsl pPA3BUTHSL aJITOPUTMUYECKOTO MBILIUIEHUS, 00€CIIeUrBAET OIbIT
NPOIYKTUBHOM NEATETBLHOCTH [T Pa3BUTH MOTUBAIIMM OOYUYEHUS U MHTEIIEKTA.

Paznen « ®@yHKIUM» pacmupsieT KPYT AIEMEHTApHBIX (YHKINH, H3yYeHHBIX B Kypce anreOpsr 7-9
KJIaCCOB, a TaKXKe METOJIOB UX HccieoBaHus. L{enbro n3yueHus JaHHOTO pasjiena sBiseTcs GopMUpOBaHUE
YMEHHUSI COOTHOCUTH peajbHble 3aBUCUMOCTH U3 OKPY>KAOILEH )KM3HU U U3 CMEXHBIX TUCLHUILINH C
3NIEMEHTAPHBIMH (DYHKIMSAMH, UCIIOIb30BaTh (PYHKIIMOHAIbHbIE TPECTABICHUS ISl PELICHNUS 3a/1a4.
CooTBeTCTBYIOINN MaTeprall CIoCOOCTBYET Pa3BUTHIO CAMOCTOATEILHOCTH B OpraHU3alluu U MPOBEICHUU
UCCIIeIOBaHUN, BOOOPaKEHHS U TBOPUYECKUX CIIOCOOHOCTEHN ydaluxcsl.

Marepuan pazzena «Jj1eMeHTbl MATEMAaTHYeCKOT0 aHAJIM3a», BKIIOYAIOITUN B CE0S1 TEMBI
«IIpousBonHas u e€ npuMmeneHue» u «MHrerpan u ero npuMeHeHue», GopMHUpYeT NMPeICTaBICHUS 00
o0IIMX UAESX U METO/IaXx MaTeMaTuyeckoro aHanuza. Llenb usyuenus pasaena — npUMEHEHHUE anmapara
MaTeMaTU4ECKOI0 aHaIn3a Ui PEIIEHUSI MaTeMaTUUECKUX U MPAaKTUYECKUX 3a7ad, a TAKKe JUIs
JI0Ka3aTeabCTBa psla TEOPEM MaTEeMAaTHYECKOTO aHAIM3a U TEOMETPHUH.

Coneprxanue paszzena «J1eMeHTbl KOMOMHATOPUKH, BEPOITHOCTH M CTATHCTHKM» PAaCKPbIBAacT
IIPUKJIAHOE U TPAKTUUECKOE 3HAUEHUE MaTEMATUKN B COBPEMEHHOM MHpe. Marepuall JaHHOTO pasjena
crocoOCTByeT (POPMHUPOBAHHUIO YMEHUSI BOCIIPUHUMATh, IPEJICTABISTh U KPUTUUECKH aHAJIM3UPOBATh NH-
(bopmaruio, MpeCTaBIECHHYIO B Pa3IUYHBIX (POpMax, TOHUMAHHUIO BEPOSTHOCTHOTO XapaKTepa pealbHbIX
3aBUCUMOCTEMN.



Paznen «Anreépa u Hayaj1a MaTeMaTH4YeCKOr0 AHAJIM3a B HCTOPUYECKOM Pa3BHTHM IIO3BOJISIET
copMHUPOBAThH MPEACTABICHUE O KYIBTYPHBIX U UICTOPUYECKHUX (PAKTOPAaX CTAHOBJICHUS MaTeMaTUKU Kak
HayKH, O LIECHHOCTU MAaTeMaTHYECKUX 3HAHUN U UX IPUMEHEHUH B COBPEMEHHOM MUDE, O CBSI3U HAYYHOI'O
3HAHUS U EHHOCTHBIX YCTaHOBOK.

- lleas yueOHOro mpeamera:
® OCO3HAHUE MAaTEeMAaTHKH KaK €JMHON MHTErpUpPOBAHHON HayKH, OJHON U3 COCTaBHBIX YacTeH KOTOPO
SBJISICTCS TE€OMETPHS;
® pa3BUTHE JOIMUYECKOTIO MBIIUIEHUS, IPOCTPAHCTBEHHOTO BOOOPAXKEHUS, AITOPUTMHUECKON KYJIBTYPBI,
KPUTHUYHOCTH MBIIIJICHUS HA YPOBHE, HEOOXOMMOM It 00yYEHHUs B BBICIIEH IIIKOJIE 10 COOTBETCTBYIOIIEH
CIeLMaIbHOCTH, B Oyayiieil npodeccuoHanbHOM e TeNbHOCTH;
® OBJIaJICHUE T€OMETPUUECKUMHU 3HAHUSMH U YMEHUSIMU, HEOOXOMMbBIMH B TOBCEAHEBHOM KU3HU, JUIS
M3yUYEHHSI IIKOJIbHBIX €CTECTBEHHOHAYYHBIX TUCIUIUIMH, ISl TPOIOJIKEHUST 00yUeHHs B BBICIICH LIKOJIE;
® BOCIIMTAHUE CPEICTBAMH [€OMETPHHU KYJIbTYphl JUYHOCTH: OTHOIIEHUS K MaTeMaTHKe KaK 4YacTU
00111e4€eI0BeUeCKON KYIBTYPhl: 3HAKOMCTBO C UCTOPUEH pa3BUTHS MaTEMaTHKH U TEOMETPHH B T.4U.,
HBOJIOIMEN MareMaTH4eCKUX HJiel, MOHUMaHMsI 3HAUMMOCTH MaTeMaTHKH JIIsl 0OLECTBEHHOIO IIporpecca.
* (hopMHUpOBaHKE TIPEACTABICHUI 00 UIESIX U METO/IaX MAaTeMaTHKH; O MaTeMaTHKe KaK YHUBEPCATIHLHOM
A3bIKE HAYKH, CPE/ICTBE MOJICIIMPOBAHMS SIBJICHUN U NIPOLIECCOB;
* OBJIQ/ICHUE YCTHBIM U MUCHBMEHHBIM MAaTeMAaTHYECKUM SI3bIKOM, MAaTEMATHYECKIMHU 3HAHUSIMHA U YMEHUSIMH,
HEOOXOIMMBIMH ISl U3yUEHUS IIKOJIbHBIX €CTECTBEHHO-HAYYHBIX JUCLMILUIMH, AJS NPOAOIIKEHUS
00pa3oBaHMs U OCBOCHHS N30paHHOH CIIENMAIBHOCTH Ha COBPEMEHHOM YPOBHE;
* pa3BUTHE JIOTMYECKOTO MBILIUIEHUS, aATOPUTMUYECKOHN KyJIbTYpBbl, pa3BUTHE MAaTEMAaTHUECKOTIO MbIIIIICHUS
Y MHTYWLIUHU, TBOPYECKHUX CITIOCOOHOCTEH HA YPOBHE, HEOOXOIUMOM ISl IIPOAOIDKEHHST 00pa30BaHMs U IS
CaMOCTOSITEJIbHON JAEATENbHOCTH B 00JIACTH MaTeMaTUKU U €€ IPUIOKEHHH B Oyay1uell mpodeccuoHalbHON
JeSTeIbHOCTH,
* BOCIIMUTAHUE CPECTBAMU MaTEMATUKHU KYJIBTYPbI IMYHOCTH: 3HAKOMCTBO C UCTOPHEN Pa3BUTHUS
MaTreMaTHuKH, BOJIIONMEH MaTeMaTHYECKUX UCH, TOHUMAaHNE 3HAYMMOCTH MAaTeMaTHUKH Il O0IIECTBEHHOTO
nporpecca.
OcHoOBHBIE 321241 Kypca:
1) nponomkeHue coaepkarenbHON TMHUY «] eoMeTpus»; obecrieueHue NpeeMCTBEHHOCTH KYPCOB
TUTAHUMETPUH U CTEPEOMETPHH;
2) u3yuyeHue CBOMCTB MPOCTPAHCTBEHHBIX (HUTYD; HOpMUpOBaHHE YMEHUH IPUMEHSATH MOJTy4YEeHHbIE 3HAHUS
JUTSL PEIICHUs IPAaKTUYECKHX 3a/1a4;
3) co3znaHue ycinoBuil Ul CylIeCTBEHHOM quddepeHnnanum coaepxkanns o0y4eHus CTapIIeKIacCHUKOB C
IIMPOKUMHU ¥ THOKMMHU BO3MOXKHOCTSIMHU TIOCTPOEHHSI IIKOJTBHUKAMHU HHIMBHUIyalIbHBIX 00pa30BaTeIbHBIX
porpamM;
4) (opMHpoBaHrE TOHUMAaHUsI TEOMETPUH, HECMOTPS Ha ONIEPUPOBAHUE €10 UICATM3UPOBAHHBIMU 00pa3amMu
peasbHBIX 0OBEKTOB, KaK BayKHEHIIEH MPaKTUKO- OPUEHTUPOBAHHOM HayKH, 3HAHUS KOTOPOH HEOOXOAUMBI
BO MHOTHX CMEXHBIX TUCIUIUIMHAX M HA CTHIKE HayK.
5) paciupenue Bo3MoxKHocTeH 1 6onee 3pdexTrBHOM 1 1uddHepeHIupOBaHHOM MOATOTOBKH
BBIITYCKHUKOB K UTOTOBOI aTTECTAIlMN U OCBOSHHUIO TIPOTPAMM BBICIIETO 00pa30BaHMUS.
B xone ocBoeHus coepkaHus Kypca ydyaluecs Moly4atoT BO3MOXKHOCTB!

. Pa3BUTh IIPEACTABICHUS O YHUCIIE U POJIY BBIYHMCICHUN B YEJIOBEUYECKOM ITPAKTUKE;

. c(hopMHpOBATh MPAKTUYECKUE HABBIKU BBHITIOJIHEHUS YCTHBIX, TMCbMEHHBIX, HHCTPYMEHTAJIBHBIX
BBIYMCIICHH, Pa3BUTh BBIYUCIUTEIBHYIO KYJIBTYPY;

. OBJIa/IETh CUMBOJIMYECKHUM SI3BIKOM ajreOpsl, BeIpadoTarh (hopMalibHO-ONepaTuBHBIE

anrebpanvecKkue yMeHUsl M HayuYUuThCS IPUMEHATh UX K PEHICHUIO MaTeMaTnYeCKUX U HeMaTeMaTHYeCKUX
3a1a4;

. M3YYUTh CBOMCTBA U Tpaduku QyHKIUI, HAYUYUTHCS UCII0JIb30BaTh PYHKIIMOHAIBHO-TpaduiyecKue
IIPEJICTABICHUS ISl OMCAHMs M aHAJIN3a PEAJIbHBIX 3aBUCUMOCTEN;

. MOJTyYUTh MPEJCTABIEHUS O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEaIbHOM MHUPE U O Pa3InYHBIX
crioco0ax uX u3ydeHust, 00 0COOEHHOCTSX BBIBOJIOB M TPOTHO30B, HOCSIIUX BEPOSITHOCTHBIN XapakTep;

. Pa3BUTH JIOTMYECKOE MBIIINIEHUE U peYb — YMEHUS JIOTUYECKH 000CHOBBIBATh CYXACHHUS, TPOBOIUTh
HECJIOXHBIE CUCTEMATU3aLluH, IPUBOIUTH IIPUMEPBI U KOHTPIPUMEPHI, UCII0JIb30BATh PAa3INUYHbIE SI3bIKU
MaTeMaTHKHU (CIIOBECHBIN, CAMBOJINYECKUH, rpapuuecKuil) sl WUTFOCTpallii, HHTEPIPETaluHy,
apryMeHTalluy1 U 10Ka3aTeIbCTBA;



. chopMHpOBaTh NPEACTABICHHS 00 N3y4aeMbIX OHATUAX U METOAAX KaK BaKHEHIINX CpeAcCTBaxX
MaTeMaTU4eCKOr0 MOAEIMPOBAaHNUS PEAIBHBIX IIPOLIECCOB U SBICHUI.

[TocraBneHHbIe LENN PEIIAOTCS HA OCHOBE MPUMEHEHUS Pa3INYHbIX (OpPM pabOThI
(MHOUBHLyaTbHOM, TPYNIIOBOH, PPOHTATIBHON ); IPUMEHEHHE SJICKTPOHHOTO TECTUPOBAHUS, TPEHAKEPA
CIOCOOCTBYET 3aKpPEIUICHUI0 Y4eOHBIX HaBBIKOB, IOMOTaeT OCYIIECTBISATh KOHTPOJIb U CAMOKOHTPOJIb
Y4EeOHBIX JOCTHKCHHIA.

Maremaruka HauesneHa Ha (OpMHPOBAHUE arnapaTa Ui peleHHs He TOJIbKO MaTeMaTHUYeCKUX
3a/1a4, HO M 33/1a4 CMEXHBIX MPEAMETOB, OKPY’KAIOLIEH peaabHOCTU. SI3bIK MAaTEMATUKH, YMEHUE «UUTATh»
reOMETPUUYECKUI YepTeX, COCTABUTh AJITOPUTM PELICHUS 3aJa4M [TOJUEPKUBAET 3HAUCHUE MaTeMaTUKN KaK
A3bIKA JUISL IOCTPOEHUSI MaTEMaTHYECKUX MOJIEJIEN, IPOLIECCOB U ABJIEHUI pealbHOr0 MUPA.

OnHOI U3 OCHOBHBIX 3a/1a4 U3Y4YECHUs MaTeMaTUKU SIBJISETCS pa3BUTUE JIOTHUYECKOTO MBIIIJICHUS,
HEOOXOIMMOT0, B YACTHOCTH, JJIs1 OCBOCHUS Kypca MH(OpMaTUKU, (PU3UKH, OBIIAJCHUS HABBIKAMH
JeTyKTUBHBIX paccyxaeHui. [IpeoGpa3oBanue reoMmerpudeckux (opM BHOCUT CBOM crieliMpUUecKuil BKiaj
B Pa3BUTHE BOOOPaKEHMsI, CHOCOOHOCTEH K MaTeMaTH4eCKOMY TBOPYECTBY.

OO0pa3oBarenbHble U BOCIIUTATENIbHBIE 331a41 0O0Y4YEHUSI MaTEMATHKE JOJDKHBI PELIAThCs
KOMIUIEKCHO C YYETOM BO3PACTHBIX 0COOCHHOCTEH 00yUaromuxcs, Crieu(puKd MaTeMaTHKU KaK y4eOHOTO
IpeaMeTa, ONPEAEISIoNIero e€ posib U MECTO B OOLIeH cUCTeME IIKOIbHOTO 00y4YEeHHs U BOCIIUTaHMUSL.
VYyurento nperocTaBiseTcs IPaBo CaMOCTOSTENILHOTO BbIOOpA METOIMYECKUX ITyTEH U IPUEMOB PEILICHUS
3THX 33/1a4. B opranuszanuu yueOHO-BOCIIMTATENBHOIO MPOLIECca BaKHYIO POJIb UTpatoT 3a1auu. OHU
SBJIIOTCA U LENbIO, U CPECTBOM OOYUEHHS M MaTEMAaTUUYECKOr0 pa3BUTH ydamuxcs. [Ipu niuanupoBanuu
YPOKOB CJIelyeT UMETh B BH]ly, YTO TEOPETUUYECKUI1 MaTepHral 0CO3HAETCS U YCBAaUBAETCS
IIPEUMYLIECTBEHHO B IIpoliecce pereHus 3aaad. Opranusys peuieHue 3aad, 1ej1ecoo0pasHo mmpe
UCHOJIb30BaTh qU(pepeHInpoBaHHbIN MOAX0 K yuaummes. Juddepennmanus TpeGoBaHui K ydamMes Ha
OCHOBE JJOCTMKEHUSI BCEMH 0053aT€IILHOTO YPOBHS IMOJITOTOBKHU CIIOCOOCTBYET pas3rpy3Ke IKOJIbHHUKOB,
obecreynBaeT UX MOCHWIBHON paboTol 1 GOpMUpPYET Y HUX MOJOKUTEIBHOE OTHOILIEHHE K yuebe. BaxxHbIM
YCIIOBUEM IPAaBUIIBHOM OpraHu3aluy y4eOHO-BOCIIUTATEIBHOIO IPOLIECCa SIBISIETCS BHIOOP YUUTEIEM
panroHaIbHON CHCTEMBbl METOJIOB U MPUEMOB 00y4eHus1, cOalaHCUPOBAHHOE COYETAHNE TPAJAULIUMOHHBIX U
HOBBIX METO/I0B O0Y4YEHMsI, ONTUMHU3UPOBAHHOE IPUMEHEHUE 00BSCHUTENbHO-WITIOCTPUPOBAHHBIX U
IBPUCTUYECKUX METOOB, UCIIOIb30BaHNE TeXHUYeCcKHX cpeacTB, KT -komnoHeHTa. YueOHblii mporece
He00XOJJMMO OpPUEHTUPOBATh HAa PAllMOHAIBHOE COYETAHNE YCTHBIX U MUCbMEHHBIX BUI0B Pa0OTHI, KaK Mpu
U3yYEHHH TEOPHHU, TaK U IPU PELICHNH 33/1a4. BHUMaHue yuuTess JOHKHO OBITh HAIIPABICHO HA Pa3BUTHE
peun yyamumxcsi, GopMUpOBaHHE Y HUX HABBIKOB YMCTBEHHOTO TpYy/la — IJIJAHUPOBaHHUE CBOEH pabOThI, TOUCK
palMOHAIBHBIX IyTEHN €€ BBIIIOIHEHMSI, KPUTUYECKYIO OLIEHKY PE3YJIbTaTOB.

- Cnenundguka yuedOHOro npeamera

[Tpeamer MaTremaTHKa BKJIIOYAET JIBE MaTeMaTHYeCKUX AUCHUIUIUHBL: aIre0py U TeOMETPHUIO.
[IporpamMma npeanosnaraer 6J04HOE U3yUYEHHUE TUX JTUCHUIUIMH: OJIOKU anreOpandeckoro Marepuana
gyepenyroTcs ¢ OJI0KaMHi reOMEeTPHUECKOro.

Marematika Urpaet BaxxHyo poJib B o011el cucteme oOpa3oBanus. Ho MaTemaruka B 1IKOJIe — HE HAayKa U
Jla’ke He OCHOBA HAyKH, a y4eOHBIN IpeaMeT.

B yueOHOM mpenMerte, B OTJIMYKE OT HayKH, Mbl He 00513aHbI Bce JJoKa3bIBaTh. bosee Toro, B psne
ClTy4yaeB MpaBIoN0100HbIE PACCYKICHHS UM TOJIKOBaHMS, ONMPAIOIIMECs Ha rpaduyeckue MoJieNu, Ha
MHTYHULMIO, UMEIOT JIJIS IIKOJIbHUKOB 00Jiee BECOMYIO OOILIEKYIBTYPHYIO IIEHHOCTh, 4YeM (hopMasbHbIE
JI0Ka3aTeIbCTBa.

CrnoxHble MaTeMaTHUECKUE MTOHSATUS BBOJSATCS:

— KOTJay y4alluXcsl HAaKOIUJIEH JIOCTaTOYHBINA OMBIT JJIsl aIeKBaTHOTO BOCIIPUATHS BBOAUMOTO MOHSITHS
— OIIBIT, COJICHCTBYIONIMI TOHUMAHHUIO BCEX CJIOB, COIEPIKAIINXCA B ONpe/ieIeHUuH (BepOasIbHBIN OIBIT), U
OTIBIT MCTIOJIb30BAHUS MOHITHS Ha HAIVISTHO-UHTYUTUBHOM M pabouyeM ypOBHSX (T€HETUUYECKUH OIIBIT);

— KOTJay y4aluxcsi MOSBUIIACh TOTPEOHOCTH B (OPMAIbHOM OIPEIEICHUN TOHSTHSL.

Biianenune MaTeMaTn4ecKuM SI3bIKOM M MaTeMaTHYECKUM MOJIETMPOBAaHUEM I103BOJISIET YUEHUKY
Jy4Ille OPUEHTUPOBATHCS B MPUPOZAE U OOLIECTBE, CIIOCOOCTBYET Pa3BUTHIO PEUH HE B MEHbBIIIEH CTEICHH,
4eM YPOKH PYCCKOTO sI3bIKa U JINTepaTypbl. MareMaTnka — IpeaIMeT, KOTOPbIH MO3BOJSET YUEHUKY
MIPaBWJIBHO OPUEHTUPOBATHCS B OKPY:KAIOIIEeH AEMCTBUTEILHOCTH U «YM B MOPSAOK IPUBOJIUTY.

N3yueHne MmareMaTuky CloCOOCTBYET ACTETUYECKOMY BOCIIMTAHUIO YEJIOBEKa, TOHUMAHHUIO KPACOTHI
1 U3AIIECTBAa MATEMaTUYECKUX PACCYKACHHUM, BOCIPUITHUIO TEOMETPUUECKUX (HOpM, pa3BUBAET
BOOOpakeHHUe, MPOCTPAaHCTBEHHbIE MPeCTaBIeHUs. MIcTopus pa3BUTHS MaTEMaTUYECKOTO 3HAHUS JaeT



BO3MOXKHOCTb ITOIIOJIHUTB 3ar1ac MCTOPUKO-HAYYHBIX 3HAHUM ydaIuxcs, cpOpMUPOBaTh y HUX
NPEICTaBICHUS O MaTeMaTHKE KaK 4acTH OOIIeYeI0BEYEeCKOM KyIbTyphl. 3HAKOMCTBO C OCHOBHBIMHU
UCTOPUYECKUMH BEXaMU BOZHUKHOBEHMS U PAa3BUTHUS MAaTEMAaTHUECKON HAyKH, CybOaMU BEINKHUX
OTKPBITHI, UMEHAMHU JIIO/IeH, TBOPUBIINX HAYKY, JOJDKHO BOWTH B MHTEIUICKTYyalIbHBIN Oarax Kakaoro
KYJIBTYPHOT'O Y€JIOBEKa.

- MecTo B y4eOHOM IJIaHe

ComacHo ¢enepanbHOMY 0a3MCHOMY y4eOHOMY IUIaHY Ha MU3ydeHue anreOpsl U Havyai aHaiausa B 10
KJ1acce otBoauTCa He MeHee 210 JacoB u3 pacdera 6 4 B He/IENIO, TP STOM pa3/ieIeHHe YacOB Ha U3y4YECHUE
ayireOpbl U TEOMETPUU  CIIElyIOILee:

140 yacoB oTBOAMTCS Ha U3yUYCHHE alireOpandeckoro mMarepuaina u /0 4acoB — Ha U3yUYCHUE
reoMeTpuyeckoro. Beero KoHTponbHBIX pabot: o anredpe — 9 4., mo reomerpun — 6 yaca.

KonTposnbHbIe paboThl HarpaBIeHBI HA IPOBEPKY YPOBHsI 0a30BOM IMOATOTOBKY YYAIIUXCS, @ TAKXKE Ha
Qg QepeHIPOBaHHYIO TPOBEPKY BIaACHUS (OPMaTbHO-ONEPATUBHBIM MAaTEMAaTUYECKUM aIllapaToM,
CIIOCOOHOCTH K MHTETPALMH 3HAHUH 10 OCHOBHBIM TE€MaM Kypca.

[TpomeKyTOYHBII KOHTPOJIb 3HAHUH OCYIIECTBISETCS C TIOMOIIBIO IIPOBEPOYHBIX PadOT.



HJIaHl/IpyEMLIe 06p330BaTeJILHI)Ie PeE3yJabTaThl.

JINYHOCTHBIE pe3yJabTarbl:
® BOCIIMTAHHC pOCCHﬁCKOfI Fpa)KI[aHCKOﬁ HICHTUYHOCTU: IATPHUOTHU3MA; TOTOBHOCTHU K CIIYKCHHIO

OteuecTBy, €ro 3aIIUTe; OCO3HAHUS POCCUNCKOM IEHTUYHOCTH B OJIMKYJIBTYPHOM COLIUYME;
YyBCTBA MPHUYACTHOCTU K UCTOPUKO-KYJIBTYPHOH OOLTHOCTH POCCUIICKOT0 Hapoaa u cyasoe Poccuu;

MHUPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH, 3HAYMMOCTH HAYKH,
TOTOBHOCTb K HAYYHO-TEXHHUUYECKOMY TBOPYECTBY, BIaJIcCHUE JOCTOBEPHOM HH(pOpMaLuei o
MEPEOBBIX JTOCTHKECHUAX U OTKPHITUSX MUPOBOM U OTEUECTBEHHOH HAyKH, 3aWHTEPECOBAHHOCTH B
Hay4HbIX 3HaHUSX 00 yCTpoHcTBE MHUpa U OOIIECTBa;

TFOTOBHOCTb U CIIOCOOHOCTb K CAMOPa3BUTHIO, CAMOOOPAa30BaHUIO M CAMOBOCIIMTAHUIO B
COOTBETCTBHUH C OOIICYEITOBEYECKIMH IEHHOCTSIMH U HI€AJIaMU TPAYKAAHCKOTO OOIIECTBA;

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHMUIO, B TOM YHCIIE CaMOOOPa30BAHMIO, Ha MPOTSHKEHUHU BCEH
KHU3HU; CO3HATEJIbHOE OTHOLIEHUE K HETIPEPHIBHOMY 00pa30BaHUIO KaK YCIOBUIO YCIIEITHOM
po¢ecCHOHATILHON 1 00IIECTBEHHOM 1A TEIbHOCTH;

OpHUEHTAIUs 00YYAIOLIMXCS Ha PeaTU3alliio TO3UTUBHBIX KU3HEHHBIX MIEPCIIEKTUB, MHUIIMATUBHOCTD,
KpeaTUBHOCTb, TOTOBHOCTh M CIIOCOOHOCTbH K INYHOCTHOMY CaMOOIPEENIEHUI0, CIOCOOHOCTh
CTAaBUTbH LIEJIU U CTPOUTH )KU3HEHHBIE TUIAHBI;

TOTOBHOCTb K JJOTOBOPHOMY PEryJIMPOBAaHHUIO OTHOIIEHUH B IPYyIIE WIN COLUAILHONW OpraHu3aIiiy;
TOTOBHOCTH 00YYaIOMIMXCS K KOHCTPYKTHBHOMY YYacTHIO B IPUHATHH PEUICHUH, 3aTParuBaroInx
UX [IPaBa U MHTEPECHI, B TOM YHUCIIE B pa3IMyHbIX (popMax oOIIeCTBEHHON caMOOpraHu3aliH,
caMoyIIpaBJIeHHsI, 00IIECTBEHHO 3HAYNMOM JeSITEIbHOCTH;

OCO3HAHHBIN BBIOOP OyayIel mpodeccuu Kak myTh U CIIOC00 peann3anu COOCTBEHHBIX KU3HEHHBIX
IUIaHOB;

TOTOBHOCTh 00YYaIOIIMXCSI K TPYAOBOM MpodhecCHOHaTbHON AEATENbHOCTH KaK K BO3MOYKHOCTH
YYacTHsI B PEIICHUN JIMYHBIX, OOIIECTBEHHBIX, TOCYAaPCTBEHHBIX, OOIICHAIIMOHATBHBIX TPOOIeM;

HPABCTBEHHOE CO3HAHME U MIOBE/IEHNE HAa OCHOBE YCBOCHMSI 00I1I€YEIOBEYECKUX LIEHHOCTEH,
TOJIEPAHTHOI'O CO3HAHUS U TIOBEJICHUS B OJIMKYJIBTYPHOM MHUPE, TOTOBHOCTH U CHOCOOHOCTH BECTH
JMAJIOT ¢ APYTUMH JIFOJABMH, IOCTUTATh B HEM B3aWMOIIOHMMAaHUS, HAXOAUTH OOIINE ETH U
COTPYAHUYATH AJISl MX JTIOCTUKEHHUS;

pa3BUTHE KOMIIETEHIIMI COTPYAHUYECTBA CO CBEPCTHUKAMM, AETbMHU MJIA/ILIETO BO3PACTa, B3POCIBIMU
B 00pa3oBaTeNIbHOM, OOIIECTBEHHO OJIE3HOU, YyUeOHO-HCCIIeA0BaTENbCKOM, TPOEKTHON U IPYTUX
BUJIAX JI€ATEIILHOCTH.

YMEHHE SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOU MBICII B YCTHOM M MUCBMEHHOW peyH, IOHUMATh
CMBICJI TIOCTaBJIEHHON 3a/1a4M, BEICTPAUBATh apI'yMEHTAIUIO, IPUBOJUTH IPUMEPHI U
KOHTPIPUMEDPHI,

IpeJICTaBICHNE O MAaTEMaTHYECKON HayKe Kak cepe YeloBeUecKoi NesTeIbHOCTH, 00 dTanax eé
pa3BUTHSL, O €€ 3HAUMMOCTH JUIsl pa3BUTHSI LIMBUIIN3ALINY;

KPEaTUBHOCThH MBIIUICHUS, MHUIIMATHBA, HAXO{YMBOCTb, AaKTUBHOCTH MPH PEIICHUH MAaTeMAaTHYECKUX
3ajady;

KPUTHYHOCTH MBINUICHUS, YMEHHUE PACIIO3HABATH JIOTHYECKHE HEKOPPEKTHBIC BHICKA3bIBAHMS,
OTJIMYaTh TUIOTE3Y OT (aKTa;

YMEHHE KOHTPOJIHUPOBATh MPOLIECC U PE3yNIbTaT yUeOHON MaTeMaTHuYecKoi e TeIbHOCTH;
CHOCOOHOCTh K AMOIIMOHAILHOMY BOCIIPUSTHIO MAaTEMAaTUYECKUX OOBEKTOB, 33/1a4, PEIICHHH,
paccyXIeHHil.

MeranpeaMeTHble pe3yJibTAaThl:
Pezynamuenvie YY/I:

CIIOCOOHOCTh CaMOCTOSITEIILHO OOHAPYKUBATh U (POPMYIHPOBATH YUeOHYIO MPOOJIEMyY; ONpenesITh
1enb y4eOHOM NesTeNbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH, MO0 KOTOPHIM MOKHO OINpPENEIHTD,



YTO LEeJdb JOCTUTHYTA; CTaBUTh U (OpMyIMpoBaTh COOCTBEHHBbIE 3aJaud B 0Opa30BaTENbHOM
NESITeIbHOCTH M KU3HEHHBIX CUTYAIUsX; Pa3BUBATh MOTHBBI U MHTEPECHl CBOEH MO3HABATEIbHOMN
NeSITeNIbHOCTH;

OLICHMBATh BO3MOXXHBIE IIOCJIEJCTBUSl JIOCTH)KEHUS IIOCTABICHHOW I€IM B JIE€ATEIbHOCTH,
COOCTBEHHOM U3HU M JKU3HHU OKPY>KAIOUIMX JIIO/IeH, OCHOBBIBASICh HAa COOOPAKEHUSX 3TUKU U
MOpay;

CIOCOOHOCTH CaMOCTOSITENIBHO IJIAHUPOBAThH aJIbTEPHATUBHBIC MYTH JTOCTUXKEHUS 1IeJIeil, 0CO3HAHHO
BbIOMpaTh Hanbosee F3PPEKTUBHBIE CITOCOOBI pelIeHUs YIeOHBIX U TTO3HABATEIbHBIX 3a/1a4;
OLICHHUBATh PECYPCHI, B TOM YHCIIE BpeMs U JApyrue HeMaTepuaibHble Pecypchl, HEOOXOIUMbIE IS
JOCTHDKCHHS OCTABICHHOM 11K,

Opranu3oBbIBaTh 3((HEKTUBHBIA MOUCK PECypcoB, HEOOXOAMMBIX ISl JOCTMXKEHUS MOCTABJICHHOMN
LIENIH;

COIIOCTABJIATH MOJIYYECHHBIN pe3yNbTaT ACSITeIbHOCTH C IOCTAaBJICHHON 3apaHee Leblo;

YMEHHE COOTHOCHUTH CBOM [EHCTBUS C IUIAHUPYEMBIMH pe3yJbTaTaMH, OMIPEACIATh CHOCOOBI
JEHCTBUN B paMKaX MPEJIOKEHHBIX YCIOBUA U TPEOOBAHMIA;

YMEHHE OCYLIECTBIATh KOHTPOJIb 1O OO0paslly M BHOCUTH HEOOXOOUMBIE KOPPEKTUBHI B
COOTBETCTBUH C U3MEHSIIOIICHCS CUTYyallUeH;

CIIOCOOHOCTh aJICKBATHO OIICHWBATH MPABWILHOCTh WM OIMMOOYHOCTH BBINOJHEHHS Y4eOHOMH
3a1a4u, e€ 00BEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOKHOCTH €€ PEIICHHUS;

YMEHHE  ONpeAeNsiTh  MOHATHS,  CO3/laBaTh  OOOOUICHMs,  yCTaHABIMBAaTh  AHAJIOTHUH,
KJ1acCU(UIIUPOBATH, CAMOCTOSTEIHLHO BHIOMPATh OCHOBAHUS M KPUTEPHH ISl Ki1acCU(UKAIINH;
YMEHHE YCTAaHaBIUBaTh IPUYUHHO-CIEACTBEHHbBIE CBS3HM; CTPOUTH JIOTMUYECKHUE PpACCYKIACHMUS,
YMO3aKII04YeHUs (MHAYKTUBHBIE, EAYKTUBHbIE U 110 AaHAJIOTUH) U BHIBOJIBI;

YMEHHS CO3/1aBaTh, IPUMEHATh U IIPEOOPa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA, MOJIEIN U
CXEMBI JUIsl pelIeHus y4eOHbIX U MO3HABATEeNbHBIX 3aa4.

Ho3nasamenvuvie YY/[:

¢dopmupoBaHUe y4eOHOM M OOIIENOIb30BATEIbCKONM KOMIETEHTHOCTH B OOJACTH HCHOJIb30BAaHUS
MH(POPMAIIMOHHO-KOMMYHUKAMOHHBIX TexHonoruii (MKT-kommereHTHOCTH);

NepBOHAYAJIbHBIE MIPEICTABICHUS 00 UESIX U O METO/IaX MaTEMAaTHKH KaK 00 YHUBEPCAIbHOM SI3bIKE
HayKH U TEXHUKH, O CPEJICTBE MOACIIMPOBAHNUS SABICHUHN U IIPOLIECCOB;

yMEHUE BHJIETh MaTeMaTHUYeCKyl0 3ajady B KOHTEKCT€ NpPOOJEeMHOM CHUTyallud B JAPYIHX
JUCLUIIINHAX, B OKpYXKalOLIEH )KU3HU;

MOUCK M HaxOXJeHHe OOOOLIEHHBIX CHOCOOOB pEIIeHUs 3aJad, B TOM YHCIE, OCYILIECTBICHHE
pa3BepHYTOro MH(GOPMALMOHHOTO IOMCKAa M TIOCTAaHOBKAa HA €ro OCHOBE HOBBIX (YUEOHBIX H
MO03HaBaTeIbHbIX) 33/1a4;

KpUTHYECKOE OLICHUBAaHUE U UHTEPIPETUPOBaHUE NH(OPMALIUU C Pa3HBIX MO3UIMH, pacro3HaBaHHE
1 GUKCHPOBAHKE MPOTUBOPEUNS B MHPOPMALIMOHHBIX HCTOUHUKAX;

HCIIOJIb30BAHNUE PA3IIMYHBIX MOJIEIBHO-CXEMATUUYECKUX CPEJICTB JJIs IIPEICTABICHUS CYIIECTBEHHBIX
CBsI3€l M OTHOILEHU, a TaK)Ke MPOTUBOPEUNH, BHIIBICHHBIX B UH()OPMAIIMOHHBIX UCTOUYHHUKAX;
HAaxOKJICHWE U NPUBOJ KPUTHYECKUX APIyMEHTOB B OTHOILIEHUH ACHCTBUM U CYXACHUH IPYroro;
CIIOKOIfHOE M pa3yMHO€ OTHOIIEHHE K KPUTHYECKHUM 3aMEYaHHsIM B OTHOIIEHUH COOCTBEHHOI'O
CYXJIEHUs], paCCMOTP UX KaK pecypc COOCTBEHHOTO pa3BUTHS;

BBIXO/I 32 paMKHU Y4eOHOTro IpeMeTa 1 OCYIIeCTBICHHE IeJIeHANpaBIeHHOI0 OUCKA BO3MOXKHOCTEN
IVl IIUPOKOTO MEPEHOCa CPEICTB U CIIOCOO0B EHCTBUS;

BBICTpaMBaHUE WHAMBUIYaJIbHON 00pa30BaTENbHOM TpPAaeKTOPUH, C YUYETOM OIpPaHMYCHHS CO
CTOPOHBI JIPYTUX YYACTHUKOB M PECYPCHBIE OTPAHUYECHUS;

YMEHUE MEHATH U YIAEPKUBATh PA3HBIC MIO3ULUU B IIO3HABATEIILHON JEATEIbHOCTH;

yMEHHE MMOHUMAaTh U UCHOJIb30BaTh MAaTeMAaTUYECKUE CPEACTBA HATJIITHOCTU (PUCYHKH, YEPTEXKH,
CXEMBI U JIp.) ISl WIUTIOCTPALMU, HHTEpIpETallui, apryMEeHTaIIH;

yYMEHHE BbIIBUTaTh TUINOTE3bl MPU PEHICHUH yYeOHBIX 3aJad U MOHUMAaHUS HEOOXOAMMOCTH HX
IIPOBEPKHU;

[IOHUMAaHHE CYLIHOCTH QJITOPUTMHUYECKUX IPEANMCAHUM U yMEHUs JEUCTBOBATb B COOTBETCTBUU C
MIPEAIOKEHHBIM AITOPUTMOM;

CMOCOOHOCTh IUIAHUPOBATh U OCYUIECTBIATH JESATEIBHOCTb, HANPABICHHYIO Ha pEIICHUE 3a7ay
HCCIIEIOBATENIbCKOTO XapaKTepa.



Kommynuxamuenwvie YY/I:

pa3BUTHE CIIOCOOHOCTH OCYLIECTBIIATH JIEJIOBYI0 KOMMYHUKAIIMIO KaK CO CBEPCTHUKAMH, TaK U CO
B3pOCIBIMH (Kak BHYTPHM 0Opa3oBaTebHOM OpraHW3alMHi, TaK W 3a ee IpejaesiaMH), Moa0upaTh
NapTHEPOB s JEJIOBOM KOMMYHHKAIlMM HCXOAS M3 COOOpakKeHWHl  pe3ysIbTaTHBHOCTH
B3aMMO/ICICTBUS, a HE JINYHBIX CUMITATUM;

IPU OCYLIECTBICHUM TPYHIOBOH pabOThl OBITH KaKk PYKOBOJIUTENEM, TaK M WICHOM KOMaHIbI B
Pa3HbIX pOJsX (TeHepaTrop ujeH, KPUTUK, UCIIOJHUTEIb, BEICTYNAIOUINM, SKCIIEPT U T.1.);
KOOD/JMHUPOBAaHHE M  BBIIOJHEHHWE pPabOThI B  YCIOBHUAX pPEaTbHOrO, BUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/JICHCTBUS;

pa3BepHyTOE, JIOTHYHOE U TOYHOE M3JI0KEHHE CBOEH TOYKU 3PEHUS C UCIOJIb30BAHUEM aJCKBaTHBIX
(YCTHBIX M MMCbMEHHBIX) SI3bIKOBBIX CPE/CTB;

pacrio3HaBaHue KOH(MIMKTOTCHHBIX CUTYallMil M MpPeJOTBpalleHHe KOH(MIMKTOB /0 UX AKTHBHOM
¢da3pl, BBICTpaWBaHHE JEJIOBOM M 00pa3oBaTelNbHOW KOMMYHHUKAIMM, H30eras JIMYHOCTHBIX
OLICHOYHBIX CYXKICHUM.

IIpenmeTrHble pe3yibTaThI:
Yuawuiica nayuumcea:
Monyab «AJiredpa u Ha4YaJIa MATEMATHYECKOT0 AHAJIN32)

OCO3HABaTh 3HAUYEHUE MATEMaTHUYECKOW HAyKM Ul PELICHUs 3ajad, BOZHHUKAIOIIUX B TEOPUU U B
[IPaKTHKE; IIUPOTY U B TO K€ BPEMs OTPAaHUUYEHHOCTh IPUMEHEHHUS] MAaTEMaTUYECKUX METOJ0B K
aHaJIU3y U MCCIIEJOBAHUIO MPOLIECCOB U SBICHUHN B IPUPOJE U OOIIECTBE;

OCO3HABAaTh 3HAUEHUE IIPAKTUKA M BOIPOCOB, BO3HMKAKOUIMX B CaMOM MaTreMaTHKe, MJIs
(dbopMHpOBaHUS U PA3BUTHS MATEMaTUYECKON HAyKH; HCTOPHIO PA3BUTHS MOHSATHS YHCIA, CO3TaHUS
MaTeMaTU4ECKOT0 aHAIN3a;

0CO3HaBaTh 3HAYEHUE HJIEH, METOJOB M Pe3yjbTaroB aireOpbl U MaTeMaTH4yecKoro aHajaus3a Jjs
IIOCTPOCHUST MOJEIEH peajbHbIX IMPOLECCOB M CUTyalUd; YHHBEPCAJIBHBIA XapaKTep 3aKOHOB
JIOTMKM MAaTeMaTHYeCKUX PpacCyXICHHH, MX NPUMEHUMOCTh BO BCEX OOJIACTAX YEIOBEUECKOU
NeSITENIbHOCTH;

MIOHUMATh pa3iuuue TpeOOBaHUM, TMpeabABISEMBbIX K JIOKa3aTelIbCTBaM B  MaTeMaruKe,
€CTECTBEHHBIX, COLIUAJIbBHO—3KOHOMUYECKUX U T'yMaHUTAPHBIX HAyKaX, HA IIPAKTHUKE;

pa3BUBATh MIPEJICTABICHUE O BEPOSITHOCTHOM XapaKTePEe Pa3IMUHBIX IIPOLECCOB U 3aKOHOMEPHOCTEN
OKPY>KaOILEro MUPa;

OIIEpUPOBaTh MOHATHUSAMU: OTPE30K, NHTEPBAJI, MOJIyUHTEPBAJ, IPOMEKYTOK C BBIKOJIOTON TOUYKOM,
rpaduyeckoe mpeCTaBIeHNe MHOKECTB Ha KOOPAMHATHON MJIOCKOCTH;

MIPOBOJIUTH JOKAa3aTeIbHbIE PACCYXACHUS ISl 000CHOBAaHUS UICTUHHOCTH YTBEP KJICHUM;
ONEepUpPOBaTh TMOHATUSMHU: HaTypajibHOE YHCIIO, MHOKECTBO HATYpalbHBIX YHUCEJ, I€JI0€ YHUCIO,
MHOXECTBO MLIEJbIX 4YHCeN, OOBIKHOBEHHAas JApoOb, JAecATHYHAs ApoOb, CMEIIAHHOE YHCIIO,
pallMOHAILHOE  YHUCJIO, MHOXKECTBO  PAlMOHAJBHBIX  YHUCEN, HUPPALMOHAIBHOE  YHUCIIO,
JNEHCTBUTEIBHOE YHUCJIO, MHOXKECTBO JIEHCTBUTENIBHBIX YHCEN, T'€OMETpUYECKas MHTEpIpeTanus
HaTypaJIbHBIX, I[EJIbIX, PALllHOHAJIbHBIX, JEHCTBUTEIbHBIX YNCE,

BBITNIOJHATH OKPYIJIEHUE PAIlMOHATIBHBIX M UPPALIMOHAIBHBIX YHCEIl C 3aaHHOW TOYHOCTHIO;
yHOpSAA0YMBATh YHWCIA, 3alUCaHHble B BHUJE OOBIKHOBEHHOW M JAECATHMYHOM ApodOu, uucina,
3aMMCaHHbIe C MCIOJIb30BAaHUEM apU(PMETUIECKOTO KBaJPaTHOTO KOPHS;

BBITIOIHATD CTaH/apTHbIE TOX/1ECTBEHHBIE npeoOpa3oBaHuUs TPUTOHOMETPUUYECKHUX,
VPpaLMOHAJIBHBIX BBIPAKECHMUI;

BJIaJIETh MOHATUSAMH: 3aBUCUMOCTb BEJIWYMH, (DYHKIMS, apryMeHT M 3HaueHue (YyHKUIHHU, 001acTh
oTpesieNieHUs] U MHOKECTBO 3HaueHUU (pyHKUMHU, TpaduK 3aBUCUMOCTH, Tpaduk (QyHKUIHUU, HYIU
(GYHKIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA, BO3PACTaHUE HA YMCIIOBOM IPOMEXYTKeE, YObIBaHHE Ha
YHICIIOBOM TPOMEXKYTKE, HaubOonblllee W HaUMEHblllee 3HayeHHe QYHKIMM Ha YHUCIOBOM
MIPOMEXYTKe, epuoiuueckast GyHKIMs, IepUoJl, YeTHass U HeYeTHass (PYHKLIUHU; YMETh NPUMEHSATh
3TH MOHATHUS MPU PELICHUH 33/1a4;

BJIa/IETh MOHATHEM OOpaTHasi QYHKIIMS; IPUMEHSATh 3TO MOHATHE MPU PELICHUH 3a7ay;

MPUMEHSTDH [IPU PELIEHUHN 33]1a4 CBOMCTBA (PYHKIIHI: 4eTHOCTh, IEPUOJAUYHOCTh, OTPAHUYEHHOCTH;
MIPUMEHSTDH MIPU PELISHUHU 3a]1a4 IpeoOpa3oBaHusl rpaduKoB QYyHKIINIA;



BJAJeTh TOHATHSMHM YHUCIIOBas IIOCJIEAOBATENbHOCTh, apudmMeTHueckass U TeoMeTpHuecKas
MIPOTPECCHS;

MPUMEHATh TPU PEIICHWH 3a7ad CBOWCTBA M TMPHU3HAKH apU(PMETHUYECKOM M TeOMETPHUECKOU
IIPOTPECCUM;

BJIQJICTh NOHATHEM OECKOHEUHO YOBIBAIOIIAsl T€OMETpUYEcKast IPOTrPECCHsl U YMETh MPUMEHSATh €ro
IIPY PEIICHHUN 3a/1a4;

BBITIOJIHSATH BBIYMCIICHUS M PE0OpPa30BaHUs BBIPAKEHHH, COAEpIKAINX ACHCTBUTEIFHBIC YUCIA, B
TOM YHMCIIC KOPHU HATYPAIbHBIX CTETICHEH;

BBITIOJIHSTH CTaH/IaPTHBIE TOXK/IECTBEHHBIE TPE0OPa30BaHUS HPPALIMOHATIBHBIX BEIPAKCHUH;
OBJaJeTh OCHOBHBIMH THIIAMH HPPAIMOHAIBHBIX, CTEHCHHBIX YPaBHEHHH W HEPaBEHCTB U
CTaHJAPTHBIMU METOJAMH UX PEIICHUN U MPUMEHAThH X IPHU PEIICHUH 3a/1a4;

BJIAJIETh IOHATHEM CTENeHHas (YHKIHS;, CTPOUTHh €€ rpaduk W yMeThb NPUMEHATH CBOWCTBA
CTENEHHOW (YHKIIMH NP PEIICHNH 3a/ay.

NIePEBOIUTH I'PalyCHBIC MEPHI YITIOB B paIMaHHbIe H HA000POT;

CTPOUTH YHCIIOBYIO OKPYKHOCTh Ha KOOPAWHATHOM IIIOCKOCTH;

OTKJIAJIbIBATh HA YUCIIOBOW OKPY)KHOCTH 3HAUCHHS PA3IMYHbIX YIJVIOB,;

BBISIBIISITH CBSI3b MEXAY JIEKApPTOBBIMH KOOPIMHATAMH W KPHUBOJMHEHHOW KOOPAMHATON TOYKU Ha
YHCIIOBOI OKPYKHOCTH;

ONEpUpPOBAaTh TEPMUHAMHU: CHHYC, KOCHHYC, TAHICHC, KOTAHI€HC, apKCHHYC, apKKOCHHYC,
apKTaHTEHC, apPKKOTaHTeHC;

MIPUMEHSTH CBOMCTBA CHHYCA, KOCHHYCA, TAHTCHCA U KOTAHTEHCA: 3HAKH 10 YETBEPTSIM, COXpaHEHHE
3HAQYEHUS NPH M3MEHEHWH yIia Ha IIeJI0€ YHCIO OOOpOTOB, YETHOCTh KOCHHYCAa W HEYETHOCTH
CHHYCa, TAaHT€HCA U KOTAHTCHCA;

OTIPEIeIIATh 3HAYCHUS CHHYCA, KOCHHYCa, TAHTCHCA U KOTAHT€HCa YIJIOB Ha YMCIOBOH OKPYKHOCTH;
pabotarh ¢ TabnuIel TPUTOHOMETPHUYECKUX (HOPMYIT;

MOHUMATh CYIIHOCTb, 3aITUCh U IPUMEHEHNE (POPMYJI IIPUBEICHHS;

BJIAJICTh TIOHATUSMH TPUTOHOMETpUYECKUe PYHKIMU: ¥ = SiN X,y = COS X, Y = tgX, Y = CtgX ; CTpOUTH
uX rpaduKy ¥ yMETh IPUMEHSTh CBOMCTBA TPUTOHOMETPUYECKUX (DYHKIMH MTPH PELICHUH 33/1a4;
MPUMEHSATH (POPMYITBI CIIOKEHUS TIPH TPE0OPA30BAHUN TPUTOHOMETPHUECKUX BBIPAKECHUH;
MPUMEHSTH (POPMYITBI IBOMHOTO apryMeHTa B padoTe ¢ TPUTOHOMETPUIECKIMHU BHIPAKEHUSIMH;
MPUMEHSATH (POPMYITBI TOHIKEHHS CTETIEHU B pab0Te C TPUTOHOMETPUIECKIMH BBIPAKEHUSIMH;
peoOpa3oBHIBATH CYMMBI TPUTOHOMETPHUYECKUX (DYHKIIMN B TIPOU3BEICHIS,;

peoOpa3oBHIBATH MPOU3BEICHHSI TPUTOHOMETPUYECKIX (PYHKIUI B CyMMBI;

npeo6pa3oBbIBaTh BeipaxkeHust ASIN X+ BCoSX k Bumy Csin(x+t);

NPAaBUIBHO HAXOIUTHh 3HAUYEHUS APKCHHYCOB, APKKOCHHYCOB, apKTAaHI€HCOB M apKKOTaHTCHCOB
qHcen,;

MPUMEHSTH COOTBETCTBYIONINE (DOPMYITBI pEIIEHHsI TPOCTEHITNX TPUTOHOMETPUIECKHUX YPaBHEHUI,
BBISIBIISITH CPENIU TIPOCTEHIIINX TPUTOHOMETPHUYECKUX YPAaBHEHUI YaCTHBIE CITyJau;

MPUMEHSTH K Pa3IMYHBIM TPUTOHOMETPHUYECKUM YPAaBHEHHSIM ONPEACIICHHBIE METOJBI UX PEIICHUS:
BBEJICHUE HOBOW TIEPEMEHHOM, pas3oXKEeHWe Ha MHOXKUTENH, BBEJACHHE BCIIOMOIaTeIbHOIO
apryMeHTa;

pemarb OJJHOPOIHBIC TPUTOHOMETPUIECKHE YPAaBHEHHS PA3INYHBIX CTETICHEH;

BJIaJIETh MOHATUAMU: POU3BOJHAS (PYHKIIMM B TOUKE, TPOU3BOAHAS (PYHKILINY;

BBIUUCIISATH MPOU3BOIHBIE SJIEMEHTAPHBIX (PYHKINI U MX KOMOMHALIN;

PUMEHSTH MpaBuiIa TUdGepeHIIMPOBAHUS (YHKIIHIA;

MOJI30BATHCS (POPMYIIOH BHIYMCIICHUS IPOU3BOAHOM CIOXKHON PyHKIIMH;

MPUMEHSATh TEOMETPUUECKUN U (PU3MUECKUIT CMBICITBI TPOU3BOJHOM HA MIPAKTHUKE;

uccle10BaTh (PyHKIIMM HA MOHOTOHHOCTb U KCTPEMYMBI;

CTPOUTH TPaQHKH U MPUMEHSATH K PEIICHHIO 33a]1a4, B TOM YHCIIE C TapaMeTPOM;

BJIQJIETh MMOHITHEM KacaTelbHas K TpaduKy QYHKIIMHA U YMETh IPUMEHSTH €0 IPH PEUICHNH 3a/1a4.

Ylmumﬁc;l noaysum 603MONHCHOCHIb HAYUYUMbCA:

ONneprupoOBaTh ITOHATHUEM OIPCACICHUA, OCHOBHBIMU BHUIaMHU OHpeﬂeHeHHﬁ, OCHOBHBIMHU BHUIaMHU
TEOpeM;



IOHUMAaTh CyTh KOCBEHHOI'O JOKa3aTeIbCTBA;

OTIEpPHPOBATH YHUCIOBBIMU MHOKECTBAMH IIPH PELICHUU 33]1a4;

BBIIOJIHATh ~ TOKAECTBEHHBbIE IPEOOpA30BaHUsA  TPUTOHOMETPUYECKUX U HUPPALMOHAIBHBIX
BBIPAKCHU;

BJIAJICTh ITOHATUEM ACUMITOTHI U YMETh €r0 IPUMEHATh NP PEIICHUH 3a1a4;

CBOOOJHO BJIAJNETh CTAaHIAPTHBIM AaNlapaToM MaTEeMAaTUYEeCKOTO aHaiu3a Uil BBIYUCICHHS
IIPOU3BOJIHBIX (DYHKIUH OJHOM IepeMEeHHOM;

Qg epeHIMPOBaTh TPUTOHOMETPUUECKHE U 00paTHBIE TPUTOHOMETPpUYECKHE (DYHKIIUH;

CBOOOJHO MPHUMEHATH amnapar MaTeMaTU4YeCKOro aHajau3a s HccleloBaHUA (QYHKUUH WU
MOCTPOCHHS IPpa)uKOB, B TOM YHCJIE€ UCCIICAOBAHMS HA BBITYKJIOCTD;

YMETb IPUMEHSTh IIPU PELICHUH 3a7a4 CBOMCTBA HENPEPbIBHBIX (DYHKIUIA.

Hcnonvzoeamsv npuodpemennvle 3HAHUA U YMEHUA 6 NPAKMUUECKOU 0esAMeTbHOCMU U NOBCEOHEBHOUL
HCU3HU O

TEOPETUKO-MHOKECTBEHHOIO $I3bIKA M S3bIKA JIOTMKH JUISI ONMCAHMs PEAJbHBIX IIPOLECCOB U
SIBJICHUH, TIPU PELIEHUH 3a]1a4 APYTUX Y4eOHBIX IIPEIMETOB;

JIOKa3aTeIbHBIX PACCYKICHUN B CUTYalHUsX IIOBCEIHEBHOW JKU3HM, IIPHU PELICHUU 3a1a4 U3 JPYTHUX
IIPEIMETOB;

3allMCH, CPAaBHEHMS, OKPYTJICHUS YUCIIOBBIX JJAHHBIX PEAJIBHBIX BEJIMUUH C UCIIOJIB30BAHUEM Pa3HBIX
CUCTEM U3MEPEHHS;

orpezesieHus 1o rpadukam U MCIOIb30BaHUS MPHU PEILICHUS MPUKIAJAHBIX 3a]]a4 CBOWCTB peabHbIX
IIPOLIECCOB U 3aBHCUMOCTEH (HauOoJIbLINE U HAaUMEHbILNE 3HAUEHUS, IPOMEXYTKH BO3PACTaHUS U
yObIBaHMS (DYHKIMH, TIPOMEKYTKH 3HAKOIIOCTOSHCTBA, ACUMIITOTHI, TOUYKH Ieperuda, mepuoa u T.11.);
MHTEPIPETUPOBAHNS CBOMCTBA B KOHTEKCTE KOHKPETHOM MPAKTUYECKOM CUTYaLlNH;

oIpeJiesieHus Mo rpadukaM MpoCTEHIINX XapaKTepPUCTUK MEPUOANYECKUX IPOIECCOB B OMOJIOIUH,
SKOHOMHUKE, MYy3bIKE, paAHOCBA3H U JIp. (AMIUIUTY1a, IEPUOJ U T.I1.);

peleHus] TPUKIAJHBIX 3a1a4 U3 OWOJOruH, (PU3MKH, XUMHUH, SKOHOMUKH W APYTHUX HPEIMETOB,
CBSA3aHHBIX C HCCJIEIOBAaHUEM XapaKTEPUCTUK IPOLECCOB; MHTEPIPETUPOBAHUSA IOJYYEHHBIX
pe3yJIbTaTOB;

MIPaKTUYECKUX pacyeToB MO ¢opMyliaM, C HCHOIb30BAaHUEM IPU HEOOXOJMMOCTH CIPABOYHBIX
MaTepuaioB, KaJabKyIaToOpa, KOMIBIOTEPA;

IIOCTPOEHHUS U UCCIEAOBAHUSA IIPOCTEUIINX MATEMATUYECKUX MOJIEIIEH;

ONMCAHUSA U UCCIIEIOBAHUS C IIOMOIIBIO U3YYaEMBbIX ITOHATUN PEAIbHBIX 3aBUCUMOCTEH;
MHTEpIPETALlMU pPE3YyJIbTATOB pPEUIEHUsA 3a74ad C Y4YETOM OIpAaHUYEHHUH, CBSA3aHHBIX C
pealbHBIMU CBOMCTBAMHU PaCCMAaTPUBAEMBIX IIPOLIECCOB U SABJICHU;

pelIeHHs] TeOMETPUYECKUX, (PU3NYECKHX, SKOHOMHUYECKUX W JAPYTHX NPUKIAJHBIX 337134, B TOM
YHCJIe C UCIIOJIb30BAaHUEM ITPU HEOOXOIMMOCTH CIIPAaBOYHBIX MaTepUaIOB.

MonyJb «I'eomerpus»
Yuawuiica nayuumecs:

IMOHUMATh 3HAYCHUC I'COMCTPHHU IJId PCIICHUA 3a1a4, BOSHUKAIOIIUX B TCOPUU U B MIPAKTHUKE, IHUPOTY
MPUMEHEHHsI TeOMETPHUECKUX 3HAHUN K aHAJIN3Y U UCCIIEJOBAHUIO PeabHbBIX IPEIMETOB U SIBICHUN
B IIPUPOJIE U OOILIECTBE;

MMOHUMATh 3HAYEHHE NMPAKTUKU U BOIIPOCOB, BO3HUKAIOIIKX B CaMOil TeoMeTpuu, s (popMUpOBaHUS
Y pa3BUTHUS TE€OMETPUH KaK MAaTeMaTUYECKON HAyKH;

UMETb MPEICTABICHUS O BO3MOXXHOCTH I'€OMETPUH JIJIsl ONMCAHUSL CBOWCTB peajbHBIX MPEIMETOB U
WX B3aMMHOTO PaCIOJI0KEHUS;

0CO3HABaTh POJIb AKCHOMATHKH B TEOMETPHH; BOBMOXXHOCTh IIOCTPOSHHSI TEOMETPHUECKUAX TEOPHl Ha
aKCMOMAaTHYeCKOW OCHOBE; 3HAYEHUE aKCHOMATHUKH ISl APYTHX 00acTel 3HAHUS U JJIS IPAKTHKHY;
pa3nuyars TpeOOBaHUs, IPEIBIBIAEMbIEC K JOKAa3aTeIbCTBAM B T€OMETPHUH, anredpe, €CTeCTBEHHBIX,
COLMAJIbHO—KOHOMHYECKHUX U TYMaHUTAPHBIX HAayKax, Ha MPAKTHKE;

UCCIIeIOBaTh  YEpTeXM, BKIOUas KoMOMHanmuu GUryp, H3BIEKaTb, HWHTEPIPETHPOBATh U
peoOpa3oBEIBaTh HH(POPMAIIHIO, TPEICTABICHHYIO Ha YepPTeXkKax;

pemaTh 3aJja4i rcOMECTPHUICCKOTr0 COACPKaHNA, B TOM YUCJIC B CUTyallUAX, KOrga aJlrfOPUTM PCIICHHUA
HE CIIelyeT SBHO M3 YCJOBUS, BBIOJHATH HEOOXOAMMBIE Ui pEIIeHHs 3a/auyd JONOJIHUTENbHBIC
MOCTPOEHUS, UCCIIEI0BAaTh BOSMO)KHOCTh IIPUMEHEHUS TeOpeM U (hopMyJ 7Sl peLIeH s 3a/1a4;



yMeTh (OPMYIHPOBATH U JOKA3HIBATH TEOMETPUUYECKUE YTBEPIKICHHS;

UMETh TpEACTaBICHUS 00 aKCHOMaX CTEPEOMETPHM M CIEACTBUSAX U3 HUX M YMETh NPUMEHSTHh UX
IIpY PELICHNUH 3a/a4;

MMETh NPEJICTABICHUE O CKPEIIMBAKOLIUXCS NPSAMBIX B MPOCTPAHCTBE M YMETh HAXOAUTh YIroa U
paccTosiHUE MEXAY HUMU;

IIPUMEHSTh TEOPEMBI O NAPAUIEIBbHOCTH HPSIMBIX U IUIOCKOCTEH B NPOCTPAHCTBE IPU PEIICHUU
3az1a4;

YMETh IPUMEHATH HapayIebHOE IPOSKTHPOBAHUE I N300paskeHUs QUryp;

YMETb IPUMEHSATH NIEPIEHAUKYJIIPHOCTH MIPSIMON U TUIOCKOCTH IIPH PELICHUH 33]1a4;

BJIA/IETh MOHATUSIMH OPTOTOHAJIBHOE IPOEKTUPOBAHUE, HAKIOHHBIE M MX NPOEKLUMH, YMETh
MIPUMEHATH TEOPEMY O TPEX NEPIEHAUKYISIpaxX MPU PELICHUH 3a/1a4;

BJIQJIETh MOHATHSMH PACCTOSHUE MEXAY (pUrypaMu B MPOCTPAHCTBE, OOLIUI MEPIEHAUKYIAP ABYX
CKPEILMBAIOIINXCA IPSIMBIX U YMETb IPUMEHATH UX IIPU PEILICHUU 3a]1ay;

BJIAJIETh TOHATUEM Yrojl MEXAY NPSMOW M IUIOCKOCTbIO M YMETh IPUMEHATH €ro NpU PEIIeHUU
3azay;

BJIAJETh NOHATUSAMU JBYTPAHHBIM YIOJ, YIOJI MEXIY IUIOCKOCTSIMH, NEPHEHAUKYISPHBIE MIJIOCKOCTH
Y YMETh IPUMEHSATh UX MIPU PELICHUH 3a/1a4;

BJIAJETh MOHATUSMHU KacaTellbHble MPSMbIE€ U IUIOCKOCTH M YMETh MPUMEHSATh UX MPU PELICHUU
3az1a4;

pacrmo3HaBaTh Ha YepTekax M MOJENSIX MNPSAMON W HAKIOHHBIA MapajjiesienuIes, NpIMyl H
HaKJIOHHYIO TpU3Mbl, MUPaMUIY, YCEUCHHYIO NUPAMHUAY, NPaBUIbHYIO IPU3MY U NHPAMUIY;
COOTHOCHUTb 3TH TPEXMEPHBIE OOBEKTHI C UX ONMUCAHUAMHU, U300pAKEHUIMU;

n300paxarb NpSAMON M HAKJIOHHBIM Napajulesenunes, NpsAMyl U HaKJIOHHYIO NPHU3MBbI, IUPaAMHLY,
YCEUEHHYI0 UPAMUY, IPAaBUIbHYIO IPU3MY U IUPAMULY;

CTPOUTHb CEUEHMSI NPSMOI0 W HAKJIOHHOIO MapajuleNICNUIeIOB, MPsSMOM U HAKIOHHOW HpU3M,
MMpaMU/Ibl, yCEUEHHOW MUPaMM/Ibl, IPaBHUIIBHON MPU3MbI U IHPAMUJIbI;

pa3nauyaTh U aHaJIU3UPOBaTh B3aUMHOE PACIOI0KEHUE OCHOBHBIX MHOIOI'PAaHHUKOB B IPOCTPAHCTBE;
BBIUUCIIATH IJIOIA/lb IOBEPXHOCTH MPSMOT0 U HAKJIOHHOTO MapaljiesIenuIe/oB;

BBIYHCIIATH IUIOIIAb IOBEPXHOCTH MPU3MBI;

BBIYHCIIATH IUIOIIAb TOBEPXHOCTH MUPAMUIBI U YCEUEHHOM MUPaMUIBbI;

UMETH IPEICTABIEHUE O TeOpeMeE Diliiepa, IpaBUIbHBIX MHOIOIPAaHHUKAX;

CTPOUTH CEYEHMS] MHOTOTPAHHUKOB C MCIOJIb30BAHUEM PA3JIMUHBIX METOJOB, B TOM UMCIIE U METONA
CJIEJIOB.

Yuammicn noayuum 603MONHCHOCHb HAYHUMbCA:

UMETb IIPEJCTAaBICHUE 00 AKCHOMATUYECKOM METOJIE;

BIIQJICTh TOHATHEM TE€OMETPUYECKUE MECTa TOYEK B IIPOCTPAHCTBE M YMEThb IPUMEHATH UX A
penenus 3auag;

YMETb IIPUMEHSATD JJIS PEILICHMS 3a/1a4 CBOMCTBA IIJIOCKUX U ABYTPAHHBIX YIJIOB, TPEXTPAHHOIO YIUIA,
TEOPEMBI KOCHHYCOB ¥ CUHYCOB JIJISl TPEXTPAHHOTO YIJIA;

UMETBH NIPEACTABICHHE O IIJIOLAAU OPTOTOHAIIBHOU MTPOCKLIUH;

MMETh MPEJCTABICHUE O TPEXTPAHHOM U MHOTOI'PaHHOM YTIIE U IIPUMEHSTh CBOMCTBA IVIOCKUX YTJIOB
MHOT'OI'PAaHHOIO yIJIa IIPU PELLIECHUH 3aa4;

BJIQJIETh MOHATUEM IEPIEHIUKYIIPHOE CEUYEHHE NMPU3Mbl M YMETh INPHUMEHATh €r0 NMPHU PEHICHUU
3a/1ad4;

HMMETH MPECTABICHUE O JBOMCTBEHHOCTH MTPABUIIbHBIX MHOIOTPAHHUKOB;

BIAJECTh IOHATUAMM LEHTPAJIBHOE W NApAJIICIbHOE IPOCKTUPOBAHUE U IIPUMEHATH WX IpU
IIOCTPOEHNH CEYEHUN MHOTOI'PAaHHUKOB METOJIOM ITPOEKIUH;

UMEThb IIPEJICTABICHHE O pPAa3BEPTKE MHOIOIPAHHMKA M KpaTdaulieM IIyTH Ha II0BEPXHOCTH
MHOT'OTPaHHUKA;

YMETb PEIaTh 3a7a4y Ha INIOCKOCTH METOIaMH CTEPEOMETPHH.

Hcnonvzoeamv npuodpemennvie 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0eAmeabHOCmU U NOBCEOHEEHOI
HCU3HU ONA:

ONMCAHUS peabHbIX CUTYyalluil Ha A3bIKE TEOMETPHH;



® pCIICHHS MPaKTUYECKHUX 3a/1ay, CBSI3aHHBIX C HAXOXKIECHUEM I€OMETPUUECKHX BEJIMYUH (HCIOJb3YS
MIPU HEOOXOIMMOCTH CIIPABOYHUKU U TEXHUYECKHE CPE/ICTBA);

® TIOCTPOEHUHN T€OMETPUUYECKUMU UHCTPYMEHTaMHU (JIMHENKA, YTOJbHUK, HUPKYJIb, TPAHCHIOPTHP);

® COCTaBJICHMS C UCIOJB30BAHHEM CBOMCTB reOMETPUYECKHX (UTYp MAaTeMaTHUYECKHX Mojeiei s
pelieHust 3ajad MPAaKTUYECKOTO XapakTepa W 3a7ad M3 CMEXKHbBIX JAUCHUIUINH, HCCIEIOBaHUS
MOJIyYEHHBIX MOJIeJIel U HHTEPIIPETAllUU PE3YIIbTaTa.

Y4yeOHO-TEMATHYECKUH TJIAH

MO)Iy.]'Ib «AJ1re6pa H HAYAJ1a MATEMATHYECCKOro aHaJau3a»

Ha3zBanue pa3jena (TeMbl, Koa-Bo M3 HUX KOJIHYECTBO MPOBEPOYHBIX padoT
IJIaBbI) YacoB | KOHTPOJIbHbIE | JJa0opaTopHbie | pa3BHTHE
peun
(3KcKypcun)

[loBTOpeHHe W  pacHIMpeHHE 14 1

CBEJIEHUH O QYHKIIMH.

CreneHHasi QyHKITHSL. 23 2

Tpuronomerpudeckue QyHKINH. 35 2

Tpuronomerpuueckue 23 1

ypaBHEHUsSI U HEPABCHCTBA.

[Tpon3BogHast 1 €€ MPUMEHEHHE. 32 2

[ToBTOpEeHue Kypca anredpsl u 23 1

HavaJ MareMaTHYeCKOro aHaIHu3a

Hroro: 140 9

Monyasb «I'eomeTpun»

HasBanmue pa3nena (Temsl, Kou-Bo N3 HUX KOJIMYeCTBO MPOBEPOUHBIX padoT
IJIaBbI) YacoB | KOHTPOJIbHbIE | J1a0opaTopHble | Ppa3BHTHE
peuu
(AKCKypCcHH)

BBenenue B crepeoMeTpuio. 9 1

[TapannenbHOCTS B 15 1

MIPOCTPAHCTBE.

[leprnieHIUKyASIPHOCTD B 27 2

IIPOCTPAHCTBE.

MHOrorpaHHuKH. 15 1

O0600mmeHrne M cucTeMaru3anus 4 1

3HAHUH ydaImxcs.
Hroro: 70 6




Conepxanne TeM y4eOHOIo Kypca.
MoayJb «AJiredpa 1 Ha4aJIa MaTEeMaTHYECKOT0 aHAJIN32)
(140 gaca)

IToBTOpeHue u pacmmpenue ceefaeHuii o pynkuun (14 yacos)

HauOonbiiee u Haumenblee 3HaueHUs pyHKuu. YETHble n HeuéTHble GyHkuuu. [loctpoenue
rpaduKoB GYHKIHUI ¢ TOMOLIBIO T€OMETPUUECKHX MpeodpazoBanuii. OOparHast pyHkimsa. PaBHOCHIIBHBIE
ypaBHEHMsI U HEpaBeHCTBA. MeTol MHTEPBAJIOB.

Crenennas ¢pynkuus (23 yaca)

CrenenHas QyHKLUS ¢ HaTypaJbHBIM Ioka3aresieM. CreneHHast (PyHKIHSA C LEIbIM 0Ka3aTeIeM.
Omnpenenenue KopHs n — o creneHu. CBoicTBa KOpHS # — oM cteneHu. OnpesiesieHne U CBOMCTBA CTETICHH C
panMoHalbHBIM MOKa3ateneM. MppaunoHanbHble ypaBHEHUs. MeTO1 paBHOCHIIBHBIX TPe0Opa3oBaHU 11
peleHus HppallOHAIBHBIX YpaBHEeHUH. VppanroHansHbie HEpaBeHCTBA.

Tpuronomerpudeckue ¢pynkiun (35 yacon).

Papgnannas mepa yria. Tpuronomerpuueckue GyHKIMH YUCIOBOTO apryMeHTa. 3HaK1 3HaueHUH
TPUTOHOMETPpHUUECKUX QYHKIMHU. YETHOCTh U HEUETHOCTH TPUTOHOMETpHUecKuX pyHkuui. [lepuonuueckue
¢bynkuu. ColictBa U rpaduku GyHKIHE y = Sin X, Yy = coS X. CBoiicTBa u rpaduku

¢bynkuui y =tgx, y = ctgx. OCHOBHBIE COOTHOLLIEHHS MEX/ly TPUTOHOMETPUUECKUMHU (DYHKLUSMHU OHOTO U

TOTrO k€ apryMeHnTa. @opmyisl ciioxxeHus. opmyiisl npuseaeHus. @opmyssl JBOMHOTO U IIOJIOBUHHOTO
yroB. CyMMa M pa3HOCTh CUHYCOB (KOCHHYCOB). ®opMyiibl IpeoOpa3oBaHus IPOU3BEICHUS
TPUTOHOMETPUUYECKUX QYHKIMHA B CyMMY.

TpuroHoMerpuyeckne ypaBHeHusi M HepaBeHCTBa (234aca).

VpaBHenue C0S X=Db. Ypasuenue Sin x=b. Ypasuenus tg x=b u ctg x=b. @yukiu y=arccos X,
y=arcsin x, y=arctg x u y=arcctg X. TpuroHoMeTprHUeCKre YpaBHEHUS, CBOAIINECS K alIreOpandecKuM.
Pemenre TpUroHOMETPUYECKUX YPAaBHEHUN METOIOM PA3JIOKEHUS HA MHOKUTENU. Perenre npocredmmx
TPUTOHOMETPUYECKUX HEPABEHCTB.

IpousBonnas u eé npumeHenue (32 yaca).

[IpencraBnenue o npenese GyHKIHUN B TOUKE U O HENIPEPHIBHOCTU (PYHKIIMHU B TOUKE. 3a7a4a O
MI'HOBEHHOI CKOpOCTH M KacaTelabHOM K rpaduky GyHkiuu. [Tonstue nponssonHoi, [IpaBuia BerarcaeHus
MPOU3BO/IHBIX. YpaBHEHHE KacarelbHOU. [Ipu3Haku Bo3pacTanus U yobiBaHUs PyHKIIMU. TOUKH SKCTpeMyMa
¢ynkuuu. Hauboneiiee u Hanmenslee 3HadeHus pyHkuuu. [locrpoenue rpaguxoB GpyHKIHA.

IMoBTOpeHue (23 yaca)

VYnpaxHeHus A7 MOBTOPEHUs Kypca anreOpbl M Hayasl MareMaruieckoro aHanusa 10 kiacca.

Monyas «I'eomerpus»
(70 uacoB)
BBenenue B crepeomerpuio (9 4yacon)
OCHOBHBIE NIOHATHUS CTEPEOMETPUHU. AKCHOMBI cTepeoMeTpuu. CeICTBUSA U3 AKCUOM CTEPEOMETPHH.
[IpoctpancrBennsle purypsl. HauanbHble peicTaBIeHusi O MHOTOTPAHHUKAX.
IMapajuenbHocTh B mpocTpancTie (15 yacos)
B3anMHOe pacnionokeHre ABYX IPSIMBIX B IPOCTpaHCTBE. [lapannenbHOCTh NpsIMON U MIIOCKOCTH.
[MTapannensHocTs tockocteil. [IpeobpazoBanus Guryp B npoctpanctse. [lapamienbHoe NpoeKTUPOBaHHE.
IlepneHauKyJsIpHOCTH B MPOCTPaHCcTBe (27 4acoB)
Yron Mexay npsMbeIMU B IIpOCTpaHCcTBE. [lepneHuKyIspHOCT IPSAMOM U INIOCKOCTU. [lepnenaukymsap u
HakKJIOHHas. Teopema 0 TpEX NEePIEeHIUKYISAPAX. YTOJI MEXKIY NMPSAMON U INIOCKOCTBIO. JIByrpaHHBIN yToJl.
VYron mexay miockocTsaMu. [1momans opToroHaabHON MPOEKIMY MHOTOYTOJIBHHKA.
I'maBa 4. Muororpanauxu (15 yacos)
[Ipusma. IMapamienenunen. I[lupamuna. Yceu€nnas nupamuaa.
Hrorosoe nosropenne kypca reomerpuu 10 kiaacca (4 yaca)
VYnpakHenus A nosropenus kypea 10 knacca.



KasiengapHo — TeMaTnyecKui MOypPOYHbIH IJIAH

Ne Tema ypoka, BubI JesiTeibHOCTH oOydyaomuxess | KoauvecrBo | Jlatramo | /lara mo
YPOKa | (KOHTpOJbHBIE, Ja00paTOpPHbIE padOThI, PA3BUTHE 4acoB Y (pakry
pe4H, IKCKYPCHH U T.J.)




IloBTOpEeHHe M paclIupeHne CBeIeHUH 0 PYyHKIMU.14 94

1-3 HaunGomnpiiee u HanMeHbIee 3HaYCHUS (QyHKIIUH. 3
Ué&rHple 1 HEUETHBIE (PYHKIINU.

4 [TocTpoenue rpadukoB PyHKITHI C TOMOIIBIO 1
TeOMETPHUYECKUX MTPeoOpa3zoBaHuil.

5-7 Ob6parHas QpyHKIHSL. 3

8-10 PaBHOCWIIBHBIC ypaBHEHUS U HEPABEHCTBA. 3

11-13 MeTon MHTEPBAJIOB. 3

14 Konrponbnas padora Ne 1. 1

Benenue B crepeoMerpuio. 9 4.

15-16 OCHOBHBIE TIOHATHS CTEPEOMETPUHU. AKCHOMBI 2
CTEPEOMETPHH.

17-18 CrnenctBusl U3 aKCHOM CTEPEOMETPUH 2

19-22 [TpoctpancrBennsie purypsl. HauansHbie 4
IPEACTABICHUS O MHOTOTPAHHHUKAX

23 KontponwsHnas pabora Ne2. 1

I[Mapa/ieJbHOCTH NPSIMBIX U IJIOCKOCTEM. 15 4.

24-26 B3aumHoe pacnionoxeHue AByX MPsIMBIX B 3
POCTPAHCTBE.

27-30 [TapamiensHOCTh IPSMOM U TUIOCKOCTH. 4

31-33 [TapamiensHOCTh MIOCKOCTEH. 3

34-37 [TpeoOpaszoBanue GUTyp B MPOCTPAHCTBE. 4
[TapaienbHOE TPOSKTUPOBAHUE.

38 KontpompHas padora Ne 3 1

Crenennas pyHkuus. 23 4.

39 CreneHHas QyHKIUS ¢ HAaTypaJbHBIM [TOKa3aTesieM 1
40-41 CrenenHast GyHKIHS C TENBIM MOKa3aTEIEeM. 2
42-43 Omnpenenenue kopHs N-ii creneHd. OyHKUMS Y = Ux |2
44-47 CaoiicTBa KOpHs N-il CTENEHHU. 4
48 KonTtpoJabHas padora Ne 4 1
49-50 OmnpeneneHne U CBOWCTBA CTETIEHH C PAIUOHANBHBIM | 2
IOKa3aresieM
51-54 HppanmoHaibHble ypaBHEHHUS. 4
55-57 Merton paBHOCUIIBHBIX ITPpeoOpa3oBaHuil Mpu 3
PELICHUH UPPAIMOHATBHBIX YPAaBHEHH.
58-60 HppanmoHaibHble HEpaBEHCTBA. 3
61 Kontponbnas padora Ne S 1

IlepnieHAUKYJIAPHOCTH B NIPOCTPaHCTBE.27 4.




62-63 VYron Mexay NpsSIMBIMHU B IIPOCTPAHCTBE. 2
64-66 [TeprnieHAUKYASIPHOCTD NPSAMOM U IJIOCKOCTH. 3
67=70 [TepnenauKkyssp U HAKJIOHHAS. 4
71-74 Teopema o Tpex mepreHIuKyIsIpax. 4
75 Kontponbnas padora Ne 6 1
76-78 Yromn Mexay IpsiMOi U IIOCKOCTHIO. 3
79-72 JIByrpaHHbIi yroj. Yroj Mexay MI0CKOCTSIMHU. 4
73-75 [TepneHaUKyISIpHBIC TNIOCKOCTH. 3
76-77 [Tnomanb OpTOroHaIbHON MPOEKIUU 2
MHOTOYTOJIbHHKA.
78 Kontponshas pabora Ne 4. 1
Tpuronomerpuyeckue pynkuum. 35 4.
79-80 Panuannas mepa yria. 2
81-82 Tpuronomerpuyeckue GpyHKIH YUCIOBOTO 2
aprymeHTa
83-84 3HaK¥U 3HAYEHUI TPUTOHOMETPUUECKUX (YHKITHIHA. 2
YETHOCTL M HEYETHOCTH TPUTOHOMETPHUECKUX
byHKIM
85 [Tepuonnueckne QyHKITUH. 1
86-88 CaoiicTBa U rpaduku QyHKIUH Y =SiNXuy =CcosX. |3
89-91 CgoiictBa u rpaduku ¢pyHkuuit y = tgx u y = ctg x. 3
92 KonTposnbHas padota Ne§. 1
93-96 OCHOBHBIE COOTHOIICHHS MEXTY 4
TPUTOHOMETPUYECKUMH (DYHKIHSMHU OTHOTO U TOTO
e apryMeHTa.
97-99 DOpMYITBI CITOKEHUSI. 3
100-101 | ®opmybl MpUBEICHHUS. 2
102-106 | ®opmysbl ABOHHOTO U MTOJOBUHHOTO YIJIOB. 5
107-109 | Cymma u pa3HOCTb CUHYCOB (KOCHHYCOB). 3
110-112 | ®opmyna npeoOpa3oBaHUS TPOU3BEICHUS 3
TPUTOHOMETPUYECKUX (DYHKIUH B CyMMY.
113 KonTponbshas padora Ne 9 1

MHuororpannuku. 15 4.




114-117 | Ilpu3ma. muomaab MNOBEPXHOCTH PU3MBbI 4

118-120 | [Mapamnenenunesn 3

121-125 | IMupamuna. 5

126-127 | [IpaBuibHas UpaMua. 2

128 KontpomnpsHas padora Ne 5 1

Tpuronomerpnyeckue ypaBHeHHs] H HepaBeHCTBA. 23 4.

129-131 | YpaBHeHue cosx = b. 3

132-134 | YpaBHenue sinX = b.

135-137 | YpaBHenus tgx =buctgx =h. 3

138-140 | ®yukimu Y = arccosx, y = arcsinx, y = arctgxu y = 3
arcctgx.

141-143 | TpuroHoMeTpHYECKHE YPABHEHUS, CBOISIIHECS K 3
anreOpanvdecKuM.

144-147 | Pemenue TpUroHOMETPUUYECKUX YpaBHEHUI MeToaoM | 4
pa3okKeHMUs] Ha MHOXKUTEIIH.

148-150 | Pemenue nmpocTeHInX TPUTOHOMETPUIECKHIX 3
HEpaBEHCTB.

151 KontponwsHnas padora Ne 10 1

IIpounsBoanas u eé npumenenue. 32 u.

152-154 | [Ipencrasnenue o npezene GyHKIUHU B TOUYKE U O 3
HETPEPHIBHOCTH (PYHKIMH B TOYKE.

155 3asa4r 0 MTHOBEHHOM CKOPOCTH M KacaTelIbHOM K 1
rpaduky QyHKIHH.

156-158 | [lonsiTre MPOU3BOAHOM. 3

159-161 | [IpaBuia BHIYMCIIEHUS TIPOU3BOAHBIX. 3

162-165 | YpaBHeHue KacaTeIbHOM. 4

166 KonTponpHas padora Ne 11 1

167-169 | [lpu3Haku Bo3pacTaHus U yObIBaHUS (DyHKITHH. 3

170-173 | Touxu 3kcTpeMyma pyHKINH. 4

174-177 | IlpumeHeHHe TPOU3BOJHOM MPU HAXOXKIACHUU 4
HanOOJIBIIIEr0 U HAMMEHBIIIETO 3HAYCHUS (PYHKITUH.

178-182 | [loctpoenue rpapukoB QyHKIHI. 5

183 KonTposnbhas padora Ne 12 1




IloBTOpEHUe.

184-195 | [ToBTOpeHHE Kypca anreOpbl U Havasl 12
MaTeMaTH4eCKOTO aHaln3a

196 KonTponsnas padora Ne 13 1

207-209 | O606meHre U cUCTEMaTH3aIMsl 3HAHUH yJaIuxces mo | 3
reoOMETpUn

210 KonTponsHas padora Ne 14 1

IIpyMepHbIe HOPMBI OLIEHKHU 3HAHUI, YMEHUI U HABBIKOB 00y4aKOIINXCH.

OuneHka MUCbMEHHBIX KOHTPOJIBLHBIX PA00T 00y4alouuxcsi N0 MaTeMaTHKe.

Omeem ouenugaemcs OmMMemKoil «5», eCciu:

e paboTa BBIMOIHEHA MOJHOCTHIO;

® B JIOTUYECKUX PACCYKJICHUSAX U 0OOCHOBAHHUH PEIICHUs HET MPoOeIoB U OIMHUOOK;

® B PCIICHUH HET MaTEeMAaTUYECKUX OIMMUOOK (BO3MOXKHA OJHA HETOYHOCTb, OIMHUCKA, KOTOpasi HE
SIBJISICTCS CJIEICTBUEM HE3HAHUSI WJIM HETTOHUMaHUs YI4eOHOTO MaTepuaa).

Ommemka «4» cmagumcsa B CIEAYIOMMNX CIyYasX:

e paboTa BBINOJIIHEHA TTOJTHOCTHIO, HO OOOCHOBAHUS IIarOB PEIICHUs] HEOCTATOUHEI (€CITH YMEHUE
000CHOBBIBaTh PACCYXACHUSI HE ABISUIOCH CHEIMAIbHBIM 0ObEKTOM MTPOBEPKH);




e JIOMYIICHBI OJJHA OIITMOKA WIIM €CTh JIBA — TPU HEAO0YETA B BBIKIIAJKAX, PUCYHKAX, UepPTEkKaX UITU
rpadukax (eciu 3TU BUIBI padOT He SBISUIUCH CTIEUATBHBIM 00bEKTOM IIPOBEPKH ).

Ommemka «3» cmasumcs, €Clu:

e JomyuieHo Oojee OAHON OMOKM WM Ooliee ABYX — TPEX HEJAOYETOB B BBIKJIAJKAX, YEPTEKax
wim rpadukax, Ho 00ydaronuiics: oomaaaeT 00sA3aTeIbHBIMU YMEHUSMU TI0 TIPOBEPSIEMOI TeMe.

Ommemka «2» cmaeumcs, €Clu:
® JIONYIIEHBI CYyIIECTBEHHbIE OMIMOKH, TOKA3aBIIue, YTO 00yJaromuiics He o0naaaer

00s13aTeNTbHBIMA YMEHHUSMH 10 JAHHON TeMe B TOJIHOM Mepe.
e paboTa mokasaja IOJTHOE OTCYTCTBHE y 00YYArOIIeTrocst 00s13aTEIbHBIX 3HAHUN U YMEHUN
10 MPOBEPSAEMOIl TeMe WIIM 3HAUUTENbHAS YaCTh PAOOTHI BHITIOJHEHA HE CAMOCTOSITENIBHO.

Yuutenbr MOXKET IOBBICHUTH OTMCTKY 3a OpI/II‘I/IHaJ'II)HI)II‘/'I OTBECT Ha BOIIPOC WIM OPHUTMHAIIBHOC PCIICHUC

3aga4i, KOTOPBIC CBHUIACTCIBLCTBYIOT O BBLICOKOM MATCMATHUYCCKOM pPAa3BUTUH 06yanOHICFOCH; 3a PCUICHUC

Oojee CIOKHOM 3amadd WM OTBET Ha 0o0Jiee CIOXKHBIM BOIPOC, TIPEIIOKECHHBIE O0yJaromeMycs

JOINOJTHUTCJIbHO ITOCJIC BBIIIOJIHCHUSA UM KaKuXx-1100 ApyTrux 3aﬂaHI/II\/'I.

O11eHKA YCTHBIX OTBETOB 00YYAKIIHUXCS.

Omeem oyenugaemca ommemkou «5», eciv yIYeHUK:

® T[IOJIHO pPAaCKpbUI COJEpKaHHME Marepuana B o0beMe, MPEAyCMOTPEHHOM MpOrpaMMoil U
Y4IeOHUKOM

®  U3JIOKWJI MaTepHas IPaMOTHBIM SI3bIKOM, TOYHO HCIOJIB3Ysl MAaTEeMAaTUYECKYI0 TEPMUHOJIOTHIO U
CHUMBOJIUKY, B OIPEIEIEHHOM JTOTUYECKO MOCIe10BaTeIbHOCTH;

® [PaBWJIHHO BBIMOJIHUI PUCYHKH, YEPTEKH, IpauKH, COMYTCTBYIOIINE OTBETY;

e [I0Ka3ajl yMEHUE WUTIOCTPUPOBATH TEOPHIO KOHKPETHBIMU IIPUMEpPaMH, IPUMEHSTh €€ B HOBOI
CUTYAIIUH NP BHITIOJIHEHUH MPAKTUYECKOTO 33]/IaHNS;

® T[POJAEMOHCTPUPOBAJ  3HAHUE TEOPUU  pPAHEE  HM3YUYCHHBIX  COMYTCTBYIOIIUX  TEM,
c(hOpMHPOBAHHOCTh U YCTOMUMBOCTD UCTIONB3YyEMbBIX IIPU OTBETE YMEHHUI 1 HABBIKOB;

® OTBEYAJ CAMOCTOSTEIbHO, 0€3 HABOSIINX BOIIPOCOB YUUTEIS;

® BO3MOXHBI OJIHA — JBE HETOYHOCTU MPU OCBEIICHHE BTOPOCTEIICHHBIX BOMPOCOB WM B
BBIKJIa/IKaX, KOTOPBIE YUYEHUK JIETKO UCIIPABHUII MTOCIIE 3aMEUaHUSI YUUTEIIS

Omeem ouyenueaemcsa ommemkou «4»,eCiu yIOBIETBOPSET B OCHOBHOM TPEOOBAaHUSAM Ha OLICHKY

«5), HO TPHU ITOM UMEET OANH U3 HEJJOCTATKOB:

¢ B M3JIOKEHUU JOMYIIEHbl HEOOMBIIHNE MPOOENbI, HE NCKA3UBIIEe MAaTEMATUYECKOE COJEpIKAaHUE
OTBETA;

e JIONYyIICHKl OJWH — JIBa HEJOYeTa TNPH OCBEIIEHUH OCHOBHOTO COJIEP’KaHUSI OTBETA,
WCIIPaBIIEHHBIC MTOCIIEC 3aMEUaHUS YUUTETIS;

e JomymieHbl ommOKa i Oosiee IByX HEIOYETOB MPU OCBEIIEHUU BTOPOCTETICHHBIX BOMPOCOB
WJTU B BBIKJIQJIKAX, JIETKO UCTIPABIIEHHBIE TIOCIIC 3aMEUaHUsl YUUTEISI.

Ommemkxa «3» cmagumces B CIENYIOINX CIy4asx:

® HEIMOJIHO PACKPBLITO COAEpKAaHUWE Marepualia (CoiepiaHHe HU3JI0KEHO (parMeHTapHO, HE Bceraa
MOCIIeIOBATENBHO), HO TIOKa3aHO oO0lee MOHMMaHUEe BOIIPOca M MPOJAEMOHCTPUPOBAHBI YMEHHS,
JOCTaTOYHBIE I YCBOGHHUS TMPOTpaMMHOrO Marepuana (ompexmenensl «TpeGoBaHusIME K
MaTeMaTU4eCKOM MOJrOTOBKE yHallIUXCA» B HACTOALIEH POTpaMMe 110 MaTeMaTI/IKe);

® WMENNCh 3aTPyJHEHUS WM JOMYIIEHBl ONIMOKA B  OMNPEACICHHH MaTeMaTHYeCKOU
TEPMUHOJIOTHH, YepTekaX, BBIKJIAJKAX, HWCIPABICHHBIE TIOCIE HECKOJBKUX HABOMSIINX
BOITPOCOB YUUTEIS

® VYCHHK HE CIOPaBWICA C TPUMEHEHHEM TEOPUU B HOBOM CHUTyalluM TpPHU BBINOJHEHUU
MPAKTAYECKOTO 3a/IaHMsI, HO BBITIOJIHIJI 3aJjaHUsI 0053aTEIFHOTO YPOBHS CIOKHOCTH 110 JJAHHOM
TEeME;

e [pU JOCTAaTOUHOM 3HAHWU TEOPETUYECKOTO Marepuana BbISIBIIEHA  HEJIO0CTaTO4YHas
c(hOopMHPOBAHHOCTH OCHOBHBIX YMEHUI U HaBBIKOB.

Ommemka «2» cmagumcsa B CIEAYIOMIMNX CIyYasx
® HE PaCKPBITO OCHOBHOE COJEp)KaHUE Y4eOHOTo MaTepuana;




e OOHApy)XCHO HE3HAHHE YYCHHUKOM OOIbIICH WM HauOoJee BaXKHOM dYacTh y4eOHOro
Marepuana,

e JIONYIIEHBI OMIMOKU B OTIPEICIICHUH TIOHATUH, TIPU UCTIOJIH30BAHUN MAaTEMAaTUUICCKOM
TEPMHUHOJIOTHH, B PUCYHKAX, YSPTEIKAX WK TpaduKax, B BBIKIAIKAX, KOTOPbIC HE
WCIIPABIICHBI ITOCJIC HECKOJIBKUX HABOJISIIIUX BOIIPOCOB YUUTEIIS.

e y4YCHUK OOHAPYXWJI MOJIHOEC He3HAHKUE U HETIOHUMAaHUE U3y4yaeMoro yaeOHOTo MaTepuaa
WJIM HE CMOT OTBETHTH HU HA OJIUH U3 MTOCTABJICHHBIX BOIIPOCOB MO0 U3YYEHHOMY MaTepHaly.

«5»- 85% - 100% «4»- 65% - 84% | «3» - 41% - 64% «2» - 21% - 40%

OIIeHKa TECTOBBIX paﬁoT Yuamuxcsa

Oo6mas kaaccupukanmnsi omudoK.
[Ipu omeHke 3HAHWU, YMEHUN M HABBIKOB YYAIIUXCS CIEAYET YYUTHIBATH BCE OMIMOKHU (TpyObIe H
HerpyObI€) U HEAOYETHI.

ITpybvimu cuumaromes owuoKuU:
HC3HAHUC OHpeIleJIeHI/Iﬂ OCHOBHBIX HOHﬂTHﬁ, 3aKOHOB, HpaBI/IJI, OCHOBHBIX HOJ'IO)KGHI/Iﬁ TGOPI/II/I,
He3HaHHe (HOPMYJI, OOIIECITPUHATHIX CHMBOJIOB 0003HAYCHHUH BEJIMYMH, SAMHULL UX U3MEPEHUS;
HE3HAHME HAUMCHOBAHHUN CIMHHMII U3MEPCHHS;
HEYMCHHE BBIJICIIUTh B OTBETE INIABHOE;
HGYMeHI/IC HpI/IMeHSITI) 3HaHUA, aJII‘OPI/ITMI)I JUUIA peHIeHI/ISI 3aaa4,
HGYMeHI/IC JeJiaTb BBIBOABI 1 O606HI€HI/I$I;
HEYMEHHE YUTATh U CTPOUTH TPa(UKH;
HGYMeHI/IC II0JIB30BAThCA HepBOI/ICTOLIHI/IKaMI/I, y‘-Ie6HI/IKOM u CHpaBO‘IHI/IKaMI/I;
MOTePst KOPHS WM COXPaHEHUE IIOCTOPOHHETO KOPHS;
orOpackiBaHue 0e3 0OBICHEHUI OTHOTO U3 HHX;
paBHO3HAYHBIC UM OILITHUOKH;
BBIYMCIIMTENBHBIE OMIMOKH, €CJIM OHU HE SBIISIOTCS OIMCKOI;
JIOTUYECKHUE OIIHOKH.

KHeZDVﬁblM omuOKam clieoyem omuecmu

HETOYHOCTh (DOPMYJIMPOBOK, ONpEAEICHUN, TOHATUH, TEOPUl, BbI3BaHHAsI HETIOJIHOTON OXBaTa
OCHOBHBIX ITPU3HAKOB OIPEAEIIIEMOrO MOHATUS WU 3aMEHOM OZHOTO - IBYX U3 3TUX IIPU3HAKOB
BTOPOCTEIICHHBIMUY;

HETOYHOCTH Tpaduka;

HEpAlMOHAIBHBIA METOJ PElIeHUs 3aJa4d WIM HEJOCTaTOYHO IMPOAYMAaHHBIM IUIAH OTBETa
(Hapy1IeHuEe JIOTUKH, TOJMEHA OT/IEIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIIEHHBIMU );
HEepalMOoHAIbHbIE METO/IbI paOOTHI CO CIIPAaBOYHON U APYTON JIUTEPATypOH;

HEYMEHUE pelIarh 3a/1auu, BBIOIHATD 3aJaHUs B O0IIEM BUJE.

Heodouemamu asnarwomcsn:

e HepalMOHAJbHBIE IPUEMbI BHIYHUCICHUHN U ITpeoOpa3oBaHui;
e HeOpeXHOE BBHINIOJIHEHUE 3aMucel, yepTexeil, cxem, rpaduKoB



YueOHO-MeTOAUYEeCKOEe 00ecTieueHre 00pa30BaTe/JIbHOIO Mmpolecca.
«Auredpa n HaYaJI1a MATEMATHYECKOI0 AHAJIU3a»

1) Maremaruka. Anredpa ¥ Hayalla MaTeMaTUIeCKOro aHanu3a. ba3oBblil ypoBenb: 10 kiacc:
yuebnuk / A.I''Mepsnak, [I.A. Homwuposckuii, B.b. Ilomonckuii; mox pen. B.E.
[Momonbckoro. — 5-¢ m3xm., crepeormn. — M.: Benrtana-I'pad, 2020. — 368 c.: min. —
(Poccuiickuii yueOHUK).

2) Maremaruka: anrebpa U Havajia MAaTEMaTHYECKOTO aHAIN3a, TeOMETpHst. Anredpa U Havasa
MaTeMaTH4ecKoro aHanu3a. bazoBelii ypoBenb: 10 kiacc: metoauueckoe nocobue / E. B.
byuko, A. T'. Mep3nsk, B. b. Ilononckuii, M. C. flkup. — M. : Benrana-I'pad, 2020. —
113 c. : un. — (Poccuiickuii y4eOHUK).

3) Maremaruka : anreOpa ¥ Havajla MATEMaTHYECKOTO aHaIn3a, TeoMeTpusl. AnreOpa 1 Havaa
MaTeMaTHYeCcKOro aHanau3a. ba3zoBslil ypoBeHs : 10 kiacc : AuakTHYECKHe MaTepuaisl / A.



I'. Mep3msx, B. b. [Tononckuit, E.M. Pabunosuu, M.C. Sxkup. — M. : Benrana-I'pad, 2020
— 174 c. : un. — (Poccuiickuii y4eOHUK).
«l'eomeTpusi»

4) Marematuka. ['eomerpus. bazoswiii ypoBenb: 10 kmacc: yueOnuk / A.I.Mepamsik, I.A.

Homupogckuii, B.b. [Tononckuii u np. — 3-e u3a., crepeorun. — M.: Benrana-I'pad, 2020. —
208 c.: un. — (Poccuiickuii y4eOHUK).

5) Maremaruka : anreOpa M Havajga MaTEMaTHYECKOrO aHalin3a, reoMeTpus. ['eomerpus.

bazogsrii ypoBens : 10 kinace : meroguueckoe nocodue / E. B. Bynko, A. I'. Mep3nsik, B. b.
[Tononckuii, M. C. fxup. — M. : Benrana-I'pad, 2020 — 69 c. : un. — (Poccutickuit
y4eOHUK).

6) Maremartuka : anreOpa M Havajga MaTEeMaTHYECKOrO aHaliu3a, reoMeTpus. [ eomerpusl.

N

11.

12.
13.
14.

15.
16.
17.

18.
19.
20.
21.

22.

bazoBeiii ypoBens : 10 kmacc : aunmaktuueckue marepuansl / A. I'. Mepsmsak, B. b.
[Tononckuii, E.M. PabunoBuu u ap.. — M. : Benrana-I'pad, 2020 — 128 c. : w1 —
(Poccuiickuii y4eOHUK).

IMEPEYEHBb UCTIOJIB3YEMbIX MHTEPHET-PECYPCOB:
deepasbHbI TOCYIAPCTBCHHBINA 00pa30BaTeIbHbIN cTanaapT - https://fgos.ru/
Peectp npuMepHBIX OCHOBHBIX 00111€00pa3oBaTeNibHBIX Iporpamm - hitps://fgosreestr.ru/
I'noccapuii ®I'OC - https://mosmetod.ru/metodicheskoe-prostranstvo/srednyaya-i-starshaya-
shkola/ekonomika/fgos/glossarij-fgos.htmi
3akoH P® «O06 obpazoBaHum» -
http://www.consultant.ru/document/cons_doc LAW 140174/
Konnenmus marematndeckoro oopasoBaHus -
https://www.garant.ru/products/ipo/prime/doc/70452506/
Caiit u3narenbckoro nenrpa «Benrtana-I'pad» - https://rosuchebnik.ru/about/
®denepanbHbIii moptan «Poccuiickoe oOpazoBaHuey -
https://portalobrazovaniya.ru/?yclid=4544400445978205354
®denepanpublil nopran « MHPOpMaIMOHHOKOMMYHHUKAIIMOHHBIE TEXHOJIOTUU B 00pa30BaHUHU
» - http://window.edu.ru/catalog/pdf2txt/360/65360/36735
Bcepoccwuiickuit uHTepHeT-1IeIcOBET - https://pedsovet.org/beta

. HepequL BHGKTpOHHO'O6pa3OBaTCJ'ILHLIX PECypCOB -

http://smollpo.edu?2.info/documents/peretsen.pdf

Enunas koyutekius nnpoBeix 00pa3oBaTenbHbIX pecypcos - http://school-
collection.edu.ru/

Poccuiickoe obpazoBanue. OenepanbHblii mopran - http://www.edu.ru/

B nomornp yunrento. ®eneparusi nHTEpHET-00pazoBanus - http://som.fio.ru/
Poccuiickuii oOpa3zoBatesbHbIil moptan. Kartanaor cripaBo4HO-HH(DOPMAIIMOHHBIX
HCTOYHHKOB - http://www.school.edu.ru/catalog.asp?cat_ob_no=1165
Vuaurens.py — Oenepanust uHTEpHET-00pa3zoBanus - http://teacher.fio.ru/
DrekTpoHHbIe OeciutaTHbie OnbmoTeku - hitp://allbest.ru/mat.htm
EcrecTBeHHO-Hay4HbBIIT 00pa3oBaTenbHbIil mopTai (YIeOHUKH, TECThI, OJUMITHATH,
KOHTpOJIbHBIE)- hitp://en.edu.ru/db/sect/3217/3284

Maremaruka online- http://mathem.by.ru/index.html

YPOK.P® — negaroruueckoe coobuiectso https://xn--jlahfl.xn--plai/

Own-naitn mkona ®oxcdopx - https://foxford.ru/

Interneturok.ru — oTKpbITEIE YPOKH 110 BCEM TPEIMETaM IIKOIBHON MTPOTPAMMBI-
https://interneturok.ru/

Poccwuiickas anekrponHas mkoina - https://resh.edu.ru/
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Jluct BHeceHus: u3MmeHenuii B Pabouyio nporpammy

JdarTa BHeceHus Coaepsxkanue u3MeHEeHHUs IIpuunna n3menenust | Iognucs 3YBP
HU3MEHCHUA HUJIN JONMOJITHCHU A C YKazaHMEM
KOHKPETHBIX J1aT
U CPOKOB
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