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1 OBIIASI XAPAKTEPUCTHUKA OBIIEOBPA30OBATEJIBHON
JANCHUIIVIMHBI <MATEMATHUKA»

1.1 MecT0 AUCHUIIMHBI B CTPYKTYpPe OCHOBHOM 00pa3oBaTe/ibHOi
nporpammsl CIIO:

OO6meoOpazoBaTenbHbI  yueOHBIM Tpenmer «MartemaThuka» —SBISIETCS
o0s3aTeNIbHOW  YacThio  0OIIe00pa3oBaTENbHOTO  IIMKIAa  00pa30oBaTeIbHOM
nporpammbl B cooTBeTcTBUU ¢ PI'OC mo cnenmanbHoctu 11.02.16 «MonTtax,
TEXHUYECKOE OOCITYyKMBAHUE U PEMOHT JJIEKTPOHHBIX MPUOOPOB U YCTPOMCTBY
CIIO B ouHoii ¢opme oOyueHuss Ha 0a3e OCHOBHOIO oOIIero oOpa3oBaHUS U
OTHOCHUTCS K O0IIIUM y4eOHBIM MpeIMeTaM 00111e00pa3oBaTeIbHON MOATOTOBKH.

1.2 Ilenu v miIaHupyeMble pe3yJibTaThl 0CBOEHMs JUCHMILIUHBI:
1.2.1 Ileab AMCHUILIHHBI

Conepxanue mporpaMMbl  00IIe00pa30BaTEIBLHOTO YYE€OHOTO TMpeaMeTa
«Marematrka» HampaBlIEHO Ha JIOCTHXKCHHE pe3yJbTaTOB €ro HU3y4YeHHUs B
cootBercTBUM ¢ TpeboBanusiMu PI'OC COO c yuerom mnpodeccHoHaTbHOM
HanpasyieHHoctr OI'OC CIIO.

Copepxxanne mporpamMmbl «MareMaTuka» HampaBlIeHO Ha JOCTHKEHHE
CIEIYIOIINX 1eJIe:

e o0ecrieueHre Cc(OPMHUPOBAHHOCTH  TPEACTABICHUMM O  COIMAIBHBIX,

KYJbTYPHBIX H HUCTOPUYECKHUX (haKTOpax CTAHOBJICHUS MaTEMAaTHUKH;

e o0ecrneueHre CHOPMUPOBAHHOCTH JIOTUYECKOTO, AJITOPUTMUUYECKOTO M

MaTEMaTUYECKOTO MBIIILJICHUS;

e oOecnieueHre cHOPMUPOBAHHOCTH YMEHUM MTPUMEHSTH MOJTyYCHHBIC 3HAHUS

IIPH PEIICHUH Pa3IMYHbIX 3a/1a4;

e o0ecrneueHre cPOPMUPOBAHHOCTH MPEJCTABICHUN O MaTEMAaTUKE KaK YacTH

OOIIIEYeIOBEUECKOM  KYJIbTYpbl,  YHHUBEpPCAJIbHOM  SI3bIKE  HAYyKH,

TI03BOJISIONIEM OTKMCHIBATH M U3y4YaTh PEAIbHBIC TTPOIIECCHI U SIBJICHUS.

1.2.2 Ilnanupyembie pe3yJbTaThl 0CBOEHHsI 00111€00pPa30BaATEIbHOTO
yueOHoro npeamera B coorserctBum ¢ PI'OC CIIO u Ha ocHose PT'OC COO

Ocoboe 3HayueHWE MUCIUIUIMHA HMEET MpU (POPMUPOBAHUU U PA3BUTHH
00X 1 MpoheCCHOHATBHBIX KOMIIETEHITUH!



Oo0mue
KOMIIETeHIHH

IInanupyemsie pe3ybTaTbl 00y4eHHs

Oo0mue

OK 03. [lmanupoBath
11 peaan30BbIBATD
COOCTBEHHOE
podeccuoHansHOe U
ITUYHOCTHOE
[pa3BUTHE,
[IpeAPUHIMATEITHCK
VIO IESITEIHOCTD B
podeccnoHaTEHOMI
cdepe, UCTIOTB30BaTh
3BHAHUS 0 IPaBOBOU
1 prHAaHCOBOM
rPaMOTHOCTH B
[Pa3TMYIHBIX
PKU3HEHHBIX
CUTYaIUsIX

YMeTb: omnpeneisaTh aKTyaabHOCTh HOPMATHBHO-
[PaBOBOM JTOKyMEHTAllUd B MNPOQecCHOHAIbHOMN

eI TeIbHOCTH;
- MIPUMEHSTh COBPEMEHHYIO HAYYHYIO
PO ECCHOHATIBHYIO TEPMUHOJIOTHIO;

- OIpCaACIIATh u BBICTpanBaTh TPACKTOPUH]
podeccnoHaIEHOTO pa3BHUTHSA u
caM000pa30BaHuUs.

3HaHMe: coJiep)KaHUE AaKTyaJbHOW HOPMAaTHBHO-
[TPaBOBOM JOKYMEHTALVH;

- COBpPEMEHHON Hay4yHOH M HpodeccHOHATbHON
TEPMHUHOJIOTUH;

- BO3MOXXHbIE TPAEeKTOPUU MPOPECCHOHATBHOTO
[pa3BUTHS U caM0O00pa30BaHUSI.

['oTOBHOCTB K CaMOpa3BUTHIO,
CaMOCTOATEIIBHOCTH U CaMOOIIPEEIICHUIO;
-OBJIaJICHUE HaBBIKAMH yueOHo-
ICCIIEA0BATENIBCKOM, IMPOEKTHOM M COLUAIbHOU

JICATCIIBHOCTH

I[I/ICIII/IHJII/IHapHLIe
- YMCETH OICPUPOBATH IOHATUAMH: pPALUMOHAIBHBIC, HPPALMOHAIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘IeCKI/Ie, TPUTOHOMETPHUYCCKHUEC

ypaBHEHUS U HEPABEHCTBA, UX CUCTEMBI;
- YMETh ONEPUPOBATH MOHATHIMHU: MHOTOI'PAaHHUK, CEYEHHE MHOTOTPaHHHKA,
Ky0, mapamienenunen, Ipu3Ma, Oupamuna, ¢Gurypa M TOBEPXHOCTh
BpallleHUs, UWIMHApP, KOHYC, map, cdepa, cedeHus QUrypsl BpalICHU,
IUIOCKOCTB, Kacarommasics cepsl, IINHIPA, KOHYCAa, IUIOIAlb HOBEPXHOCTU
NUpaMUIbI, TPHU3MBI, KOHYyca, IMIMHApA, Iiomanb chepsl, o0beM Kyoa,
NPSMOYTOJIBHOTO — TMapajulelienuneia, MHUPaMUAZIbl, TPHU3MBI, HIHHIPA,
KOHyca, MIapa; yMEHHE H300pakaTb MHOTOTPAaHHMKA M TOBEPXHOCTH|
BpALIEHUs, UX CEYEHHs OT PYKH, C IMOMOIIBIO YEPTEKHBIX UHCTPYMEHTOB U
JIEKTPOHHBIX CPEICTB; YMETh PAclO3HaBaTh CUMMETPHUIO B IMPOCTPAHCTBE;
YMETb Paclo3HaBaTh MPaBUIIbHbIE MHOIOI'PAaHHUKH;

- YMETh ONEpUPOBaTh MOHATHAMH: TPSMOYTOJIbHAS CHCTEMa KOOpPIMHAT,
KOOpDJMHATHl  TOYKH, BEKTOp, KOOPAMHATHI  BEKTOpa,  CKaJSIPHOE
MPOU3BEIICHNE, YTOJ MEXIY BEKTOpaMH, CyMMa BEKTOPOB, IPOM3BEICHHE
BEKTOpa Ha YHCJIO; HAXOAHUTH C MOMOMIBIO M3yYEHHBIX (POPMYII KOOPAMHATHI

CCPCANHBI OTPE3KaA, PACCTOAHUC MCKAY ABYMS TOUYKaMU




2 CTpyKTypa M cojep:xkaHue 00111e00pa30BaTeILHOTO Y4e0HOr0 NnpeaMera

2.1 O0beM yueOGHOro npeaMeTa U BU/IbI y4eOHOI padoThI

Buj yueOHoit padoThl O0bem B yacax

O0bem 00pa3oBaTeIbHOI IPOrpaMMBbl 234

B TOM YHCJIC:

C npernogaBaTenem: 218
- TEOPETHYECKOE 00yUeHHE 148
- IPAKTUYECKHUE 3aHATUS 66
Camocmosmenvnas paboma 12
Koncynsmayuu nepeo sxkzamernom 4
IK3aMeH 4




2.2 TemaTuyeckuii MJIaH U coiePKAHUE TUCUUIINHBI

HaumenoBanue Conep:kanue y4yeOHOro MaTepuasia (0OCHOBHOE M PO eccCHOHAIBLHO-OPUEHTHPOBAaHHOE), | O0bem | Popmupyemble
pa3esioB U TeM Ja0opaTopHble U MPAKTHYECKHE 3aHATHS, PUKJIATHONH MOLYJIb (IPU HAJTHUYMH) 4YacoB | KOMIIETEHUHH
1 2 3 4
Ocnosnoe cooeprcanue
Pa3zgea 1. [loBTOpeHue Kypca MATEMATHUKH OCHOBHOM IIKOJIbI 18
Tema 1.1 Conep:xxkanue y4e6HOro MaTepuasia 4
Henb u 3anauu [lenp ¥ 3a1a4d MaTEMaTHKH [IPU OCBOECHHMH CIIEMAIBHOCTH. ba3oBble 3HAHUS U YMEHHUS T10
MAaTCMaTHKH 1IpH MaTeMaTHKe B MPO(ECCHOHAILHOW M B IOBCETHCBHON JesATenbHOCTH. JleiicTBUsS Han
OCBOCHHH MOJIOKUTEIBHBIMH W OTPHUIATEIBHBIMH YHCJIaMH, C OOBIKHOBEHHBIMH M JICCATHYHBIMHU 2
CHICIHATILHOCTH. npoOsimu. JIelcTBHsI CO CTEMEHSAMH, (OPMYJIbI COKPAIIEHHOTO yMHOXeHUs. KoMIieKcHbIe
Uncna u BBIYUCTCHUA | ypycna.
IIpakTH4yeckue 3aHATHS:
Apudpmernveckue AedCTBUS Hax yuciaaMu. J[eHCTBUSA CcO  CcTENeHsAMH, (HOopMyJIbl )
COKpAIIEHHOTO YMHOKEHHsI. J[eHCTBUS ¢ KOMIUIEKCHBIMH YHCITaAMH.
Tema 1.2 Conep:xkanue yueOHOro Mmarepuasa 4 OK 03
IpouenTHbre [TpocThie MPOIEHTHI, Pa3HbIC CIIOCOOBI WX BBIYKCICHHS. JIMHEHHbIe, KBaJpaTHbIE, APOOHO-
BBIMHCIICHAA. JVHEHHbIE ypaBHEHUS ¥ HEPaBEHCTBA. AJTOPUTM pELICHUS HEPaBEHCTB METOIOM 2
YpaBHeHUs U MHTEpBAJIOB.
HepaBeHCTBAa. MeTo
P U | Mpakrnueckne 3ansiTus:
UHTEPBAJIIOB ~ ~ ~
Perienne MTUHENHHBIX, KBAJAPATHBIX, TPOOHO-THHEHHBIX YPAaBHEHUH U HEPABEHCTB 2
Tema 1.3. Ilpogheccuonanvho-opuenmuposannoe cooepiicanue (cooeprcanue NPUKIAOHO20 MOOYIs)
HpouenTHbIe IIpakTHYeckue 3aHATHA:
BBIYHCIICHHS B
cie [IpocThie U CIIOXKHBIE MPOLEHTHI. [IpOIEHTHBIC BEIYUCICHHUS B IPO(ECCHOHATIBHBIX 3a/1adax
npohecCuOHATBHBIX 2
3a71a49ax
Tema 1.4 Conep:kanue y4eGHOro MaTepuasia

Pemenue 3agau.

Boruncnenuss u  npeoOpasoBaHusi — anreOpanyeckux — BblpaxkeHuil.  [IpuGnrxeHHbie




BxoHOM KOHTPOJIb

BeIuMclIeHus. KoMmiiekcHble yncia. ypaBHeHI/IH 1 HCPABCHCTBA. FCOMeTpI/Iﬂ Ha INJIOCKOCTHU

HpaKaneCRne 3aHATHUA:

Haxoxnenne mnpuOIMKEHHBIX 3HAYEeHWW BeNWYMH. HaxokmeHue MOTPEIIHOCTEH

BBIUMCIICHU (a0CONOTHONH W OTHOCHUTENbHOMN). JIeWCTBHS C KOMILJICKCHBIMH YHCIIAMHU. 4

Pemenue ypaBHEHUI 1 HEPABEHCTB.

KounTpoabnas padora 2
Paznen 2 IlpsiMmble U JIOCKOCTH B pocTpaHcTBe. KOOPAUHATHI M BEKTOPHI B IPOCTPAHCTBE 36
Tema 2.1. OcHoBubie | Coaep:kaHue yueOHOro MaTepuajia 4
HOHSITUSA [Ipenmer crepeomerpun. OCHOBHbBIE MOHATHS (TOYKA, MpsMasi, MIOCKOCTh, IPOCTPAHCTBO).
CTEPEOMETPHMN. OcHoBHbIE akcHOMBI cTepeomeTpuu. Ilepecekaromuecs, napajiesbHbIE U CKpEIMBarOIINecs 2
Pacnonoxxenue npsMbIe. YTOJ MEXIy MPSMBIMHU B IpocTpaHcTBe. OCHOBHBIC IPOCTPAHCTBEHHBIE (PUTYPHI
HIPSAMBIX U IIpakTHYeckHe 3aHATHA:
IIOCKOCTEH Pemenune 3aga4 Ha B3aMMHOE pacCITOJIOKEHUE MIPSAMBIX B POCTPAHCTRE. 2
Tema 2.2. Conep:xxanue yueOHOIro MaTepuaJa 4
[TapamiensHOCTB [TapannensHble npsimas U mwiiockocts. Onpenenenue. [lpusnak. CBoiicTBa. 9
IPSIMBIX, IPIMOMN U [Tapannensublie minockoctu. Onpenenenue. [pusnak. CpoiicTa.
IIJIOCKOCTH, IIpakTH4eckne 3aHATHSA:
IIIOCKOCTEH Pemenue 3a1a4d Ha napajjieNbHOCTh NPAMBIX U INIOCKOCTEN. 2 OK 03
Tema 2.3. Copepxanue yuyeOHOro marepuaJia 6
Iepnenaukynsaprocts | [lepnennukynspaeie npsmble. [lapamiensHple TpsMble, TEPIEHANKYISIPHBIE K TUIOCKOCTH.
HPSIMBIX, IPSIMON U [Ipu3Hak nepneHuKyIsIPHOCTH NPSMON U TNIOCKOCTH 4
IIJIOCKOCTH, Terpasap u ero osnementsl. [lapamnenenuneny u  ero aneMeHThl. CBolicTBa
IJIOCKOCTEN IIPOTUBOIOJIOXKHBIX TPpaHEH U AuaroHajiel napaienenumnea.

IIpakTH4eckHe 3aHATHA:

Pemenue 3a1au Ha IOCTPOEHNE OCHOBHBIX CEYEHHM B TETpA3Ipe U NapajuIeIeIUIEe. 2
Tema 2.4. Coneprkanne yueOHOTo MaTeprana 4
[TeprientuKysIp U [lepnenaukynsap u HakiaoOHHAs. Teopema O Tpex MepneHIuKyspax. YToa MexXAy IpsMoil n 2

HakJoHHas. Teopema
0 Tpex
NepHeHANKYIIpax

IUIOCKOCTBIO. YTOJI MEXY INIOCKOCTAMH. [IepreHauKynapHbIe MIOCKOCTH.
PaccrosiHns B mpocTpaHcTBe

IIpakTHYeckHe 3aHATHA:




Pemenune 3ala4 Ha BBIYUCIICHUC YIJIOB U paCCTOHHI/Iﬁ MCKAY NPSAMBIMHA U INIOCKOCTAMM.

Tema 2.5. Copaepxxanue yueOHOro MmarepuaJia
KoopauHaTs! 1 JleKapTOBbI KOOPAMHATHI B IPOCTPaHCTBE. Bektopsl B mpocrpanctBe. CIOXKEHHE U 4
BEKTOpBI B BBIYMTAHHE BEKTOPOB. Y MHOKEHHUE BEKTOPA Ha uncio. CKaIIpHOE IIPOU3BENCHUE BEKTOPOB.
TIpOCTpaHcTBe IIpakTHYeckue 3aHATHSA:
JlekapToBbl KOOpAMHATHI B MpocTpaHcTBe. JIeHCTBUS HaJ BEKTOpaMH B MPOCTPAHCTBE. 2
[Ipocreiinue 3aa4u B KOOpJMHATAX.
Tema 2.6. [Ipsmbie u | IIpogheccuonanvno-opuenmuposannoe cooepicanue (cooeprcanue RPUKIAOHO20 MOOY)
IUIOCKOCTH B IIpakTHYeckue 3aHATHSA: 6
IIPAKTHICCKUX B3anmHoe pacnonokeHue npsiMbIX B IpocTpaHcTBe. [lapamienbHOCTh MpsIMOI U TIJIOCKOCTH,
3anadax napajuIeIbHOCTh TUIOCKOCTEH, MEPIEHAUKYIISIPHOCTD MJI0CKOCTel. Pacnonoskenue npsmMeix u
IUIOCKOCTEH B OKpY’KarolieM Mupe (Ipupoje, apXuTeKType, TeXHUKe). Perniennue mpakTuko-
OpPUEHTUPOBAHHBIX 3a7a4
Tewma 2.7 Pemenue Coneprxkanue yueOHOro MaTepuana 4
3anad. [Ipsmbie u IIpakTHYeckue 3aHATHSA:
IUIOCKOCTH, PacnonoskxeHne mNpsAMBIX W IUIOCKOCTEH B TNPOCTpaHCTBE. IlepneHAMKYISIpHOCTD H 4
KOOpZANHATBI 1 NapauIeIbHOCTD MPSMBIX U INIOCKOCTEN. BekTOph! B ipocTpaHcTBe. CI0KEHUE U BBIYMTAHHUE
BEKTOPHI B BEKTOPOB. Y MHOKEHHUE BEKTOpa Ha uucio. KoopanHaTtel BekTopa
MPOCTPAHCTBE Koutpoabnas padora 2
Pa3nen 3. Crenenu u kopuu. CTeneHHas, noka3zarejibHasi U Jjorapupmuyeckasi GyHKIuu 44
Tema 3.1 Creniennass | Coaep:kaHue y4eGHOro MaTepuasia 4
ynkmus, ee TToHATHE KOPHS N-Oif CTEMEHH M3 AeHCTBUTENHLHOTO uucaa. MyHKIUH y = /X HX cBOHcTBa 2
CBOMCTBA. u rpaduku. CBoNCTBA KOPHS N-OM CTETEHHU.
[TpeoGpasosanue IIpakTHYeckne 3aHATHSA: OK 03
BBIPaXKCHHI C [ocTpoenue rpapukos dpynkimit y = V/x. [IpeobpasoBaHne HPpaEOHATBHBIX BHIPAKEHHI
KOPHSIMH N-OM 2
CTETIEHH
Tema 3.2 CpoiicTBa Copepxxanue yyeOHOro marepuaJia 4
CTETEeHHU C [TonsTue creneHu ¢ palloHalIbHBIM MOKazarenaeM. CTemneHHble (QYHKIUU, UX CBOWCTBA U 5

panroHaJIbHBIM N

rpaduxu




NENCTBUTEIbHBIM
IOKa3aTeIIMHU

IIpakTHYeckHe 3aHATHA:

[Ipeobpa3zoBanue nppavoHaIbHBIX BEIPAKEHUM

Tema 3.3 Pemenue

Conep:kanue y4eOHOro MaTepuaa

HMppalroHaIbHBIX PaBHOCHUIIBHOCTD UPPALIMOHAIBHBIX YPAaBHEHUN. METOIbI MX peLICHUS
ypaBHEHU M IpakTHYeckue 3aHATHSA:
Meroasl UX peleHns UPPALMOHAIIBHBIX YPaBHEHUU
Tema 3.4 Copaepxxanue yuyeOHOro MmarepuaJia
Iloka3atenpHas CreneHb ¢ MPOU3BOJIBHBIM JIEUCTBUTENIBHBIM IMOKa3zareneM. OmnpenesieHue MoKa3aTeaIbHON

byHKIus, ee
CBOMCTBA.
IToka3arenbHbIE
ypaBHEHUS U
HEPaBEHCTBA

q)YHKI_II/II/I M €€ CBOMCTBAa. 3HAKOMCTBO C IMPUMCHCHHUECM IMoKa3aTeJIbHOM (bYHKI_II/II/I Pemenue
IMOKa3aTCJIbHbIX HCPABCHCTB

IIpakTH4yeckue 3aHATHS:

Pemienne mnokaszaTenbHBIX YpPaBHEHHM METOAOM ypaBHHMBAHUS IIOKA3aTelied, METOJ0M

BBEJICHUS HOBOM TIEPEMEHHOW, (yHKIMOHAIBbHO-TpaUYeCKUM MeTonoM. Pemienue

IMMOKa3aTCJIbHbIX HEPABCHCTB

Tewma 3.5 Jlorapudm
yuciaa. CBoiicTBa

Coaep:xxanue yueOHOro MaTepuaJa

Jlorapugm uncna. Coiicta gorapudmon. Onepanus JorapupmMUpOBaHUS.

JorapugpmoB IIpakTHYeckue 3aHATHSA:

Boruncnenue norapumMoB BeIpaskeHUH.
Tema 3.6 Conep:xkanue yueOHOro Mmarepuasa
Jlorapugmuueckas Jlorapudpmuueckass QyHKuus U ee cBoicTBa. [loHATHE JOrapupMHUUECKOro ypaBHEHMS.
byHKkuus, ee Omnepanyst TNOTEHUMpPOBaHMA. TpU OCHOBHBIX MeETOAAa pEIIeHHUs JIoTapu(PMUUYECKHX
CBOMCTBA. ypaBHEHM: (YHKUHMOHAIBHO-TPaQUUECKHl, METOJ] MOTEHIHPOBAHUSA, METOJ BBEACHUS
Jlorapudgmuueckue HOBOM nepeMeHHo. Jlorapudmuuecknue HepaBeHCTBaA.
YpaBHEHUS, IIpakTHYeckue 3aHATHSA:
HEPaBEHCTBA Pemenue norapudmuueckux ypaBHEHU U HEPABEHCTB.

Tema 3.7 Jlorapudmer
B IIPUPOJI€ U TEXHUKE

Ilpogheccuonanvno-opuenmuposannoe cooepricanue (cooepricanue NPUKIAOHO20 MOOY)

IIpakTH4eckoe 3aHsATHE

[Ipumenenue norapudma. Jlorapudmuueckas cnupanb B mnpupoje. Ee MaremaTtnueckue
CBOMCTBA

Tema 3.8 Peutenue

Conep:xxaHue yueOHOro MaTepuasa




3agad. CrencHHasd,
IOKa3aTelibHas U

CrenenHasi, MoKazaTesbHas U Jorapupmuyeckas QyHKIUH.

HpaKaneCRne 3aHATHUA:

norapudmMuuecKas Penrenue cTeneHHbIX, MOKA3aTEIbHBIX HPPAIMOHAIBHBIX U JIOTApU(PMHUUECKUX YPaBHEHHIA 2
INZEINIV L KontposbHnas padora 2
Pasnen 4. OcHoBbl TpUroHomerpuu. Tpuronomerpuyeckue GQyHKIUHH 32
Tema 4.1 Conep:xaHue y4eOHOro MaTepuaJjia 4
TpuUrOHOMETPUYECKHE | ParyanHas Mmepa yria. [IoBopoT Touku BOKpyr Hayana koopauHat. OmnpezneneHue cuHyca,
bynKIm KOCHHYyCa, TAaHI€HCa W KOTAaHTeHCa. 3HAKH CHHYCa, KOCHHYCa, TAHI'€HCA M KOTaHTeHCa IO )
[POU3BOJIBHOTO - YTUIA, | yergepTsiM. 3aBUCHMOCTH MEXILy CHHYCOM, KOCHHYCOM, TAHTCHCOM U KOTAHT€HCOM OJIHOTO U
qHucia TOTO € yria

IIpakTH4yeckue 3aHATHS:

Brruucnenue 3HaueHn TPOCTEUIINX TPUTOHOMETPUYECKHUX BBIPAKEHUN 2
Tema 4.2 Conep:xkanue yueOHOIro MaTepuasa
TpUrOHOMETPUYECKUE | OGacTb OMPEeICHNS U MHOXKECTBO 3HAUCHUH TPUTOHOMETPHUECKUX (yHKIHii. YSTHOCTD,
yHKIHH, HX HEYETHOCTh, NEPUOAUYHOCTh TpUTOHOMETpUYeckux ¢yHkiui. CBolicTBa U TpaduKu 9
CBOHCTBA M IPAaQUKH | qyyuximit y = cos X, y = sin X, y = tg X, y = ctg X. CaTue U pacTsiKeHHe rpaduKoB OK 03

TPUTOHOMETPUYECKUX (DYHKIIUH.

IMpakTUyecKue 3aHATHSA:

[TocTpoenwue u mpeoOpazoBaHue rpa) kOB TPUTOHOMETPUIECKUX (YHKIHIA
Tema 4.3 Ocnosuble | Conep:kaHue y4eGHOro MaTepuaia
TPUTOHOMCTPUICCKUC | TpyropomeTprueckue ToxAeCTBa. POpMyIIbl puBeneHus. PopMyibl cioxenus. GopMyJibl 9
TOXKICCTBA yaBoeHus. OOpMyITbI TIOIOBUHHOTO YTJIa.

IIpakTHYeckue 3aHATHSA:

[pocreiine TpUroHOMeTpUYeCKUe ToXkKAeCTBa. DOPMYIIBI CIIOKEHHS, YABOCHUSI. 4
Tema 4.4 Conep:kanue y4eGHOro MaTepuasia 6
[IpeobpazoBanus -
IpocTeRmIX [IpeoOpa3zoBaHusi CyMMBI TPHTOHOMETPHUECKUX (DYHKIUH 33 NPOM3BEJICHUE U MTPOU3BEICHHUS
IPHIOHOMETPHYECKHX B CyMMy. BpIpakeHHe TPUTOHOMETPHYECKHX (YHKIMHA dYepe3 TAHI'CHC MOJOBUHHOTO 2

apryMeHTa.
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BBIPAKCHHUMN. IIpakTHYecKHe 3aHATHA:
[IpeoOpa3zoBanye CyMMbl TPUIOHOMETPUUECKUX (DYHKIIMHI B IIPOU3BEIECHUE. 4
[Ipeo6Gpa3zoBaHue MPOM3BEACHHS TPUTOHOMETPHUYECKUX QYHKIMI B CYMMY.
Tema 4.5 O6patHble Conep:xanue yue0HOIro Marepuasa 4
TPUTOHOMETPHICCKUC | OGpaTHBIE TpUrOHOMETpUYecKue GyHKIMU. VX cBOMCTBA M rpaduKH.
byHKIHMHA
IIpakTn4yeckne 3aHATHS:
OG6paTHbIE TPUTOHOMETPHYECKUE (QYHKIMHU: aPKCUHYC, aPKKOCHHYC, apKTaHT€HC. 2
Tema 4.6 Conep:kanue y4eGHOr0 MaTepuasia
TpUrOHOMETPUYECKUE | YVpaphenne cos X = a. YpaBHEHHE sin X = a. YpaBHeHHe tg X = a, ctg X = a. Pemenue
YPpaBHCHHUS 1 TPUTOHOMETPUYECKMX YPABHEHHH OCHOBHBIX THIIOB: IIPOCTEHIIME TPUTOHOMETPHUYECKHUE
HCpaBCHCTBA ypaBHEHHUS, CBOISANIMECS K KBaJPaTHBIM, pelIaeMble pPas3IoKEHHEM Ha MHOKUTEIH, 2
OJIHOPOJIHBIE YPaBHEHHSI.
[Ipocreiimme TPUroHOMETPUYECKHE HEPABEHCTBA
IpakTHYecKHe 3aHATH:
Pelienye mpoCTENIIMX TPUTOHOMETPUIECKUX YPaBHEHUH . 5
Pemenne npocTemmx TpPUrOHOMETPUUECKUX HEPABEHCTB.
Tema 4.7 Perienue Conep:xkanue yueOHOro Mmarepuasa 2
3ana4. OCHOBBI IMpakTUyecKue 3aHATHSA:
TPHTOHOMCTPHH. IIpeoOpa3oBanre TPUIOHOMETPHUYECKUX BHIPOKEHUH. PelleHHe TPUrOHOMETPUYECKHX
Tpuronomerpuueckue . o o 2
ypaBHEHUH U HEPABEHCTB, B TOM YHCIIE C MCIIOJIL30BAHUEM CBOMCTB (DyHKIHIA
byHKIMHA
KonTposbnasi padora 2
Pa3nesn 5. Hauana MaTtemaTu4eckoro anajamnsa 40
Tema 5.1 Copepxxanue yyeOHOro MmarepuaJia 6
HocneoBaTenbHOCTH. | Croco6bl 3aJaHMs M CBOWCTBA YMCIOBBIX TOCIENOBaTeNbHOCTeH. IloHSTHE O npejene
IonsiTie o mpeznene [OCJIEOBATEIHLHOCTH. Cy1ecTBOBaHHUE npesena MOHOTOHHOM OTpaHUYCHHOU 5 OK 03

IIOCJICA0BATCIBbHOCTHU

noCICaA0BaTCIbHOCTH. CYMMI/IpOBaHI/IC MOCJIEI0BAaTEIbHOCTE. beckoHeYHO y'6LIBaIOH_[aH
TCOMETPHUYICCKAA MPOTPECCUA U €€ CyMMa.

IIpakTHYeckune 3aHATHSA:
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Yucnosas IOCICa0BAaTCIIbHOCTD, CIIOCOOBI €c 3a1aHuA, BBIYMCIICHUA YJICHOB
noCICaA0BAaTCIBbHOCTH.

Hpez[en IIOCJICA0OBATCIBbHOCTH. beckoneuno Y6BIBaIOH_IaSI TCOMETPpHUYICCKAsA IMTPOTpECCHsL.

Tema 5.2 [lonsatue
IIPOU3BOJHOM.
DopMyIibl U ITpaBUia
Qg epeHIMpoBaHUs

Conep:xxanue yueOHOIro MaTepuaJia

[Ipupamenune aprymenra. Ilpupamenue QyHkuuu. 3agayd, NPUBOIAIIME K MOHATHIO
npou3BoAHON. OnpeeneHne Mpou3BOHOM. AJTOPUTM OTBICKaHUS MPOU3BOAHON. DOpMYIIbI
muddepentmposanus. [Ipasuna muddepeHupoBanus

HpaKaneCRne 3aHATHUA:

Brruncnenue npou3BOIHBIX C UCIIOIb30BaHUEM MpaBuil U hopmyn quddepeHInpoBaHms

Tema 5.3 [Tonsarue o

Conep:xxanue yueOHOIro MaTepuaJa

HCIIPCPLIBHOCTH [Monstue HempepbiBHOH (yHKuuu. CBoiicTBa HenpepblBHOM (yHKuuM. CBA3b MEXIY
bymxmm. HEIIPEPHIBHOCTBIO M JUP(EPEHIUPYEMOCTEIO (YHKIIUU B TOUKE.

KoMOMHHPOBAHHOE 3aHATHE
Tema 5.4 Conep:xkanue y4e6HOro MaTepuasia

I'eomerpuueckuii u
bu3nueckuit cMbICT

'eomeTrpuueckuii cMbIC TPOU3BOAHON (PYHKIMU — YIVIOBOM KOA((GUIMEHT KacaTelbHOU K
rpadguky QyHKIMM B TOYKE. YpaBHEHHE KacaTelbHON K rpaduky QyHKIUH. AJITOPUTM

TIPOU3BOHON COCTaBIICHHSI YPaBHEHUSI KacaTeIbHOM K rpaduky GyHKmnn y=f(x)
KoMOMHHPOBaHHOE 3aHSTHE

Tema 5.5 Conep:xkanue yueOHOro Mmarepuasa

MOHOTOHHOCTB

¢ynkuuu. Toukn

Bo3pactanue u yObiBaHHE (YHKLHH, COOTBETCTBHE BO3pacTaHUs M YOBIBaHMS (PYHKIMH
3HaKy MPOU3BOAHON. 3aJjaul HA MAKCUMYM U MUHUMYM. AJITOPUTM HCCII€0BaHUS (PYHKIINU

9KCTpEMyMa U TIOCTPOEHUS ee rpaduka ¢ MOMOILBIO TPOU3BOIHOMN

IIpakTH4eckHe 3aHATHA:

HccnenoBanue (pyHKIMH U IOCTPOECHUE €€ IrpaiKa ¢ HOMOILBIO IPOU3BOIHON
Tema 5.6 Copepxxanue yuyeOHOro MmarepuaJia
Hccnenosanue HccnenoBanue GyHKIMH HA MOHOTOHHOCTh U TIOCTPOSHHE TPadhUKOB
byHKIUH 1

MoCcTpoeHne rpadukoB

IIpakTHYeckune 3aHATHSA:

HccnenoBanue (I)yHKI_[I/II/I Ha MOHOTOHHOCTb U ITIOCTPOCHUC Fpa(I)I/IKOB
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Tema 5.7
Haubonbmiee u
HaMMEHBbIIIEe
3HaYeHUs (QyHKIUU

Conep:xxanue yueOHOIro MaTepHuaJa

Haxoxaenne HanOONBIIETO U HAUMEHBIIIETO 3HAYCHUH (YHKIUH, TOCTpOeHUE TpadUKOB C
UCIIOJIP30BaHUEM alapaTa MaTeMaTHYeCKOTO aHaIH3a

HpaKaneCRne 3aHATHUA:

UccnenoBanne QyHKIMM W TOCTpOeHHE TpadUKOB C UCIOIB30BAHUEM  armapara
MaTEeMaTHYECKOro aHaJIn3a

Tema 5.8
Haxoxnenue
OITHUMAaJIBHOTI'O
pe3yibTaTa C
ITOMOILIBIO
MIPOU3BOJHON B

Ilpogpeccuonanvno-opuenmuposannoe cooepircanue (cooeprcanue RPUKIAOHO20 MOOY)

HpaKTuquRoe 3aHATHE

Haxoxxnenne HauMEHbBIIIEro U HauOOJIBIIEr0 3HAYECHUI (bYHKI_II/II/I

HPAKTHYECKUX

3aja4ax

Tema 5.9 Conep:xanue yueOHOIro MaTepuasa

ITepBooGpazHas O3HakoOMJIEHHE C TOHSITHEM HMHTErpalia M NepBooOpasHoil it ¢yHkumu y=f(x). Pemenune
¢ynximu. IpaBuna 3a/1a4 Ha CBS3b TNEepBO0Opa3HOW W ee mpou3BoAHOU. Tabmuma GopMyl i HAXOXKICHUS
HAXOKACHUA nepBooOpa3HbIX. M3yueHne npaBuia BEIYUCIEHHS IEPBOOOPA3HOM

epBOOOPA3HBIX

IIpakTH4eckne 3aHATHA:

Pemenne 3amay Ha CBSI3b MEPBOOOPA3HON U €€ MPOU3BOJHOMN, BHIUUCICHHE MEpBOOOPa3HOIM
JUTSL TAaHHOM (DYHKIIUU.

Tewma 5.10 ITmomans
KPHBOJMHEHHON
Tpanenuu. Popmyia
Herorona — JleiiOauma

Conep:xxanue yueOHOro MaTepuasa

3ajaun, NMPUBOJALIME K MOHATUIO ONPEAEICHHOTO MHTErpajla — O BBIYMCICHUU IUIOLIAIH
KpuBOJIMHENHON Tpaneuuu. [lonarue ompenenénHoro wuHrerpana. I'eomerpuueckuii u
du3nueckuit cMbIch onpeaeneHHoro narerpana. ®opmyna Hetorona — JleitOnuma.

IIpakTH4eckHe 3aHATHA:

Pemenne 3amay Ha TpUMEHEHHWE WHTErpala /s BBIYUCICHUS (DU3HUECKUX BEIUYUH H
IIomanaeu

Tema 5.11 Pemenue

Coaep:xxanue yueOHOIro MaTepuaJa
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3amad. IIpowmsBoxnast | dopmynsl W mpaBwia aunddepennuposanus. MccrnemnoBanue GYHKIMHA € TOMOIIBIO
u 1epBooOpasHas | mpou3BogHON. HanbGosiblee 1 HaMMEHbIIee 3HAYEHUs (yHKIIUH.
Gynkupm. Brruucnenue neppoodpasznoii. [IpuMenenne nepBoodpazHoit
KonTposbsHas padora 2
Pa3zjnen 6. MHOrorpaHHUKH M TeJIa BpameHust 27
Tewma 6.1 IIpuzma, Conep:xxaHue yueOHOro MaTepuasa 4
napajuienenunes, kyo, | [Ipu3ma (HakJIOHHAs, mpsMasi, mMpaBuibHas) U e€ snementsl. [lapamtenenunen. CBoiicTBa
nupamMmuIa U ux IpsIMOYTOJIbHOTO Napasuienenunena. Kyo. 2
CEUYECHHUs [Inpamuna u e€ smemenTsl. 1IpaBunbHas nupamuga. Y cedeHHas MIMPaMuIa
IIpakTH4yeckue 3aHATHS:
Brruncnenue 3JeMeHTOB TPOCTPAHCTBEHHBIX (uryp (p€dpa, TuaroHanu, yribl). 2
Tewma 6.2 Coaep:xanue yueOHOro MaTepuaJa
Tlpapuibubre [Tnomaas MOBEPXHOCTH MHOTrOrpaHHUKOB. IIpocTeiiline KOMOMHAIMM MHOIOTPAHHUKOB. 5
MHOTOTPaHHHKH B ITpaBuIIbHBIE MHOTOIPAaHHUKU
KUSHH IIpakTHyeckue 3aHATHA:
Brrunciienue miomaay moBEpXHOCTH MPOCTPAHCTBEHHBIX QUTYD. 2 OK 03
Tema 6.3 Ilpogheccuonanvno-opuenmuposannoe cooepricanue (cooepricanue NPUKIAOHO20 MOOY) 4
Hunuuap, konyc, map | [IpakTuyeckoe 3aHsITHE
U UX CCYCHHUS [wmunap, koHyc, chepa m map. OCHOBHBIE CBOMCTBa NPSIMOro KPYroBOTO LMJIMHIPA,
IpsIMOro KpyroBoro KoHyca. M300paxkeHue Ten BpaileHus Ha IuiockocTH. Ilpencrasnenue
00 yceuéHHoM koHyce. CeueHus KOHyca (MapajuieIbHOe OCHOBAHUIO U MPOXOIAIIEe uepes 4
BEPIINHY), CEYCHUS IMIMHApa (MapalieIbHO M MEPIEeHANKYIISIPHO OCH), CEYCHHSX Imapa.
Pa3BépTka nuimMHapa U KOHyca
Tema 6.4 O6bembl u | ConepxkaHue yueOHOro MaTepuaJia 4
[ionaan O6wvem mpsiMoyrojbpHOro mnapamienenunena. Oo6vem kyb6a. OObeMbl NPSIMOM HPU3MBI U 5

HOBerHOCTCﬁ TCII

mmHApa. O6beMbl UpamMuIbl U KoHyca. O06beM mapa

IIpakTHYeckue 3aHATHSA:

Brruucnenne 005eMOB TPOCTPAHCTBEHHBIX (PUTYD.

Tema 6.5 [Tpumepst

Ilpogheccuonanvno-opuenmuposannoe cooepricanue (cooeprucanue NPUKIAOHO20 MOOY)
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CUMMETpUH B

IIpakTH4Yeckoe 3aHsATHE

npodeccun [TonsiTHE O CUMMETPUU B IPOCTPAHCTBE (LIEHTPAJIbHAS, OCEBasi, 3€pKaJIbHAs). 6
OO6o0mieHre MpencTaBIeHU O MPaBHIBHBIX MHOTOTPAHHUKAX (TeTpa’ap, KyO, OKTasap,
JOJEKadIp, UKOCAAP).
[Tpumepsl cumMmmeTpuii B mpodeccuu
Tewma 6.6 Pemenue Coaep:xxaHue yueOHOro MaTepuasa 3
safad. OOBeMbl 1 IO U TOBEPXHOCTH MHOTOIPAHHUKOB U TEJI BPAILEHUS 3
MHoOrorpaHHuku u
Tena BpatCHIs KomOunupoBanHoe 3anstue
KonTposbnas padora 2
Pa3nes 7. DiieMeHTbI KOMOMHATOPUKH, TEOPHH BEPOATHOCTEH 1 MATEMAaTHYeCKOI CTATUCTHKH 20
Tema 7.1 OcHOBHBIE Coaep:xxanue yueOHOro MaTepuaJia 6
HOHATHS OcCHOBHBIE TNOHATUS KOMOMHATOPUKU. 3aJayd Ha MOJCYET YHUClIa pPa3MELICHHUH,
KOMOHMHATOPUKH NIEpPECTaHOBOK, coueTaHuil. Pemenue 3amau Ha mnepebop BapuantoB. dopmyna OuHOMA 2
Herorona. CoiicTBa OMHOMUHAIBHBIX KOd(hdurenToB. Tpeyronpauk [Tackas.
IIpakTHYeckue 3aHATHSA:
[TpaBuna komOuHaTopuku. Pemenne komOuHaTOpHBIX 3a1a4. [lepectanoBku. Pazmerienus.
Coueranusl. 4
bunom Herorona u tpeyronpuuk Ilackans. [Ipuknanssie 3agaqm.
Tema 7.2 CoObiTHE, Conep:xxanue yueOHOro MaTepuasa 2 OK 03
BEPOATHOCTh CoBMecTHBIE U HECOBMECTHBIE cOObITHA. OmpenencHue BeposiTHOCTH coObITHIl. Teopembl o
coObITHsA. CIIOKEHNE | BEPOSITHOCTH CYMMBI COOBITHIl. YCIIOBHAsh BEpOSTHOCTh. 3aBUCHMBbIC M HE3aBUCHMBIC
Y YMHOXXEHHE coObITHsl. Teopembl 0 BEpOSITHOCTU MPOU3BEICHUS COOBITUI
BEPOSATHOCTEMN
KomOunupoBanHoe 3aHstue
Tema 7.3 Ilpogheccuonanvno-opuenmuposannoe cooepricanue (cooepryicanue NPUKIAOHO20 MOOY) 6
BeposiTHOCTE B IIpakTHYeckue 3aHATHSA:
IpOo(eCCHOHATBEHBIX OtHocuTenbHAsE YacTOTa COOBITHS, CBOWCTBO €€ YycToMuumBOCTH. CTaTHCTUYECKOE
3a1agax omnpezeneHue BepossTHoCcTU. O1leHKa BEPOSTHOCTU COOBITHS
Tema 7.4 luckpetnas | ConepsxaHue yueOHOro MaTepuasia 2

cnyan?IHaﬂ BCJINYHHA,

Bunpr cnywaitaeix BenuuuH. OmnpeneseHne IUCKPETHOW CIy4allHOM BEIWMYMHBI. 3aKOH
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3aKOH €€ pacrpeneieHus TUCKPETHON CIy4allHON BeIU4MHbL. Ee 4ncIoBbIe XapaKTepUCTUKU
pacnpeneneHus KomM6unmnpoBanHoe 3aHsTre
Tewma 7.5 3amaun Coaep:xxaHue yueOHOro MaTepuasa 2
MaTeMaTHYeCKOM [lepBuunas o0paOoTKa CTATUCTUYECKMX JAHHBIX. UMCIOBBIE XapaKTEpUCTUKU (cpenHee
CTATUCTHUKH. apudMeTHUecKoe, MeIuaHa, pa3Mmax, gucnepcusi). Pabora ¢ Tabmunamu, rpadukamu,
JarpaMMamu
KomM6unmnpoBanHoe 3aHsTre
Tema 7.6 DneMeHTHI Copnepxxanue yuyeOHOro MmarepuaJia
TEOPHUHU BEPOATHOCTEH | Buapl COOBITHI, BEpOSATHOCTh cOObITHIA. CIIOXKEHHE W YMHOXKEHHE BEpPOSTHOCTCH.
¥ MaTeMaTHYECKON JluckpeTHas ciydaiiHas BeJMYMHA, 3aKOH €€ paclpelesieHus. 3ajaud MaTeMaTHYecKou
CTaTUCTHUKH CTaTHCTHUKH.
KoutpoabHas pagora 2
IIpome:xyTounas arrecTauus (JK3aMeH) 4
Bceero: ‘ 234
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3 YCJIOBUSA PEAJIMZALIMU ITPOTI'PAMMBI
OBHIEOBPA3OBATEJIBHOI'O YYEBHOI'O IPEJAMETA

3.1 TpeGoBaHUA K MUHMMAJIbHOMY MaTePHAJIbHO-TEXHUYECKOMY
o0ecre4yeHNIO

Peanuzanus nporpaMMbl JTUCHUIUIMHBI TPEOYeT HaIu4us yueOHOro kabuHera
MaTEeMaTUKH.
O6opynoBanue yueOHOro KaOUHeTa:
- IOCAJI0YHBIE MECTa M0 KOJIMYECTBY 00yJarouuxcs;
- paboyee MeCcTo IpenoaaBaTers;
- KOMIUIEKT y4eOHO-HAarJIsIHBIX TOCOOUIA;
- KOMIUICKT 3JIEKTPOHHBIX BUEOMATEPHAIIOB;
- 3aJIaHUS 17151 KOHTPOJIBHBIX PaboT;
- Mpo¢eCCUOHAIIBHO OPUEHTUPOBAHHBIC 33 1aHUS;
- MaTepuaibl SK3aMeHa.
TexHuueckue cpeacTra 00yyeHUsI:
- IEPCOHATBHBIN KOMITBIOTED C JTUIICH3UOHHBIM MMPOTPAMMHBIM 00€CTICUeHUEM;
- IPOCKTOP C IKPAHOM.

3.2 UupopmanuoHHoe o0ecrieyeHUue peaaTu3aluy MporpaMmbl

1. Jnga peanuzanuu mnporpaMmbl  OuOIMOTEeYHBIN (OHJ 00pa3zoBaTebHON
OpraHu3allid JIOJDKEH MMETh TEeYaTHbIC W/WIM DJEKTPOHHBIE 00pa3oBaTelibHbIC U
UH(GOPMAITMOHHBIE  PEeCypchbl,  PEKOMEHJOBAaHHbIE  JUIsI  HWCIIOJIb30BaHUSA B
o0pa3oBaTenbHOM TIpoliecce, He CTapile MSATH JIeT C MOMEHTA U3/IaHuUs.

2. PexomeHnyemble TeyaTHbIC M3JaHUS M0 peau3aiuu o01eo0pa3oBaTeIbHOM
JUCUUIUIMHBL TPEJICTABICHbl B METOJMYECKUX PEKOMEHAAIMSAX [0 OpraHU3alHiu
o0yueHus.

3.2.1 OcHOBHBIE TeYATHBIE U3TAHUA

1. Aunexcanapos, A.Jl. Maremaruka: anredpa ¥ Hayajia MaTEMaTHYECKOTIO aHAIM3a,
reomerpusi. ['eomerpusa. 10-11 kmaccwl : yueOnuk / A.Jl. Anexcanapos, JLA.
Bepuep, B.. Pookuk. — M. : U3gatensctBOo «IIpocBemenuey», 2020. — 257 ¢. —
ISBN: 978-5-09-062551-7 / - TekcT : HemocpeACTBESHHBIH

2. Mopakosuu, A.I'. Anre6pa u Hayaima MmaTemaTudeckoro ananusa. 10 kmacc: B 2 4.
Y. 1. YyeOnuk 11 yyanuxcsi o01eo0pa3oBaTesbHbIX YUPEKISHUN (TpOoPUIbHBIN
ypoBenb) / A.I'. Mopakosuy, I1.B. Cemenos. - M.: Muaemo3una, 2020. - 457 c. —
ISBN: 978-5-346-01200-9 / - Tekct : HEOCPEACTBEHHBIH

3. Mopakosuu, A.I'. AnreOpa u Hayaja MaremMaTudeckoro ananuza. 11 kmace: B 2 4.
Y. 1. YuebHuK 11 ydamuxcs o01eoopa3oBaTeabHbIX YUpEKACHUN (TPOQUIBHBIN
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ypoBenb) / A.I'. Mopakosuy, I1.B. Cemenos. - M.: Muaemo3una, 2020. - 351 c. —
ISBN 978-5-346-03199-4/ - Tekct : HenocpeACTBEHHBIH

4. Mopakosud, A.I'. AnreOpa 1 Hadana MmaTemMaTHueckoro ananusa. 10 kmacc: B 2 4.
Y. 2. 3amayHuk A8 ydammxcs — oOHIeo0pa3oBaTENbHBIX  YUPEKACHUN
(npoduneHeIil ypoBenb) / A.I'. Mopakosuy, JI.O. Jlenumesa, JI.W. 3BaBuu [u ap.|
- M.: Muemosuna, 2020. - 336 c¢. — ISBN: 978-5-346-01202-3/ - Tekcr :
HEIMOCPEICTBEHHBIN

5. Mopakosuu, A.I'. AnreOpa u Hadaja MatemMaTudeckoro ananuza. 11 kmacc: B 2 4.
Y. 2. 3amayHuk A8 ydammxcs — oOHIeo0pa3oBaTENbHBIX  YUPEKACHUN
(npoduneHeil ypoBens) / A.I'. Mopakosuu, JI.O. enumena, JI.W. 3BaBuu [u
ap.],- M.: Muemo3suna, 2020. - 137 c¢. — ISBN: 978-5-346-02411-8/ - Tekcr :
HETIOCPEICTBECHHBIN

3.2.2 JlonoiHUTEIbHbIE HCTOYHUKH

1. Amumos UI.A. u np. Anrebpa u Havyana ananuza. 10(11) k1. — M., 2014.

2. Artanacsn JI.C. byry3zoB B.®., Kagomne C.b. u np. 'eomerpust (6a3oBbIii U
npoduiasHBIN ypoBHH). 10-11. — M., 2014.

3. Aranacsa JI.C. u ap. ['eomerpus. 10(11) k1. — M., 2014.

4. bammakoB M.U. AnreOpa W Hayana maremMaTHdeckoro aHanusza (0a30BbIi
ypoBeHb). 10 ki. — M., 2011.

5. bammakoB M.U. AnreOpa u Hayaia maremMaTHdeckoro aHamu3a (0a30BBbIif
ypoBeHb). 11 k. — M., 2011.

6. bammakoB M.M. Maremaruka (6a30Bsiif ypoBens). 10-11 k1. — M., 2011.

7. bammakoB M.U. Marematuka 10 xin. COopHuK 3aaad; yuyeOHOe mocodue. — M.,
2011.

8. boromonoB H.B. IlpakTuueckue 3aHsATHS TO MaTeMaTHKe: ydeb. mocoOue s
6axamnaBpoB — M.: M3xa-Bo FOpaiit, 2013.

9. boromomnos H.B., Camoiinenko I1.11. Matematuka: yueOHUK a5t 6akanaBpoB — M.
N3na-Bo FOpatit, 2013.

10.Konmoropos A.H. u ap. Anre6pa u Hauana ananuza. 10(11) k1. — M., 2012.

11.Konsrun FO.M. u np. Marematuka (Kuura 1).— M., 2013.

12 Konsrun FO.M. u np. Maremaruka (Kuura 2).— M., 2013.

13.Conogeitunx M.JI., JIucuukun B.T. COOpHUK 3a/1a4 110 MaTeMaTHKE C PEIICHUSIMU
s TexHukymoB. — M.: OO0 «M3parensckuii nom «OHUKC 21 Bex»: OO0
«M3natenbctBo «Mup u Ob6pazoBanuey, 2003. — 464 c.: uin.

3.2.3HTepHeT-pecypcehl

1. Bcepoccuiickue nnaTepHeT-ommmnuanel. - URL: https://online-olympiad.ru / (mata
obpamenusi: 12.07.2021). - TekcT: 3JeKTPOHHBIH.
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10.

Enunas xomnekuus mudpoBbiXx 00pa3oBareabHbIx pecypcoB. - URL: http://school-
collection.edu.ru / (mara oopamenus: 08.07.2021). - TeKCT: 3EKTPOHHBIA.
Wudopmanmonnas cuctema «EmuHoe OKHO JocTyma K 00pa3oBaTebHBIM
pecypcam». - URL: http://window.edu.ru / (mata o6pamenus: 02.07.2021). -
TeKCT: 3JIEKTPOHHBIM.

Hayunas snektponnas omoanoreka (HOB). - URL: http://www.elibrary.ru (mara
obpamenus: 12.07.2021). - TekcT: 37eKTPOHHBIH.

OTkpeIThIi  KOUTEK. Matematuka. - URL: https://mathematics.ru / (mara
obpamenus: 08.06.2021). - TekcT: 3MeKTPOHHBIH.
[ToBropum Matematuky. - URL: http://www.mathteachers.narod.ru / (mara

obOpamenusi: 12.07.2021). - TekcT: 3€KTPOHHBIH.

CnpaBo4HHK o MaTeMaTUKE TUTSt IIKOJIbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (nata oopamenus: 12.07.2021). -
TeKCT: 2JIEKTPOHHBIN.

Cpenusisi MaTematudeckas MHTepHeT mikona. - URL: http://www.bymath.net /
(mata oopamenus: 12.07.2021). - TekcT: 3MeKTPOHHBIN.

denepanpublii mopran «Poccuiickoe odpazoBanme». - URL: http://www.edu.ru /
(mata obpamenus: 02.07.2021). - TekcT: 2ME€KTPOHHBIN.

denepanbHblii 1IEHTp HHGOPMAIIMOHHO-00pa3oBaTenbHbIX pecypcoB. - URL:
http://fcior.edu.ru / (nara obparenus: 01.07.2021). - TekcT: 37K TPOHHBIH.
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4 KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHMSI
OBHIEOBPA3OBATEJBHOU JUCIUITJINHBI

KoHTposs M omeHka pe3yabTaTOB OCBOCHHS  00I€00pa3oBaTEIbHOMN

AUCHUIUIMHBI PACKPBIBAKOTCA UCPE3 JUCHUIITIMHAPHBIC PC3YJIbTAThl, HAIIPABJIICHHLIC HA

dbopmupoBaHre 00X M MPOodecCHOHATBHBIX KOMIIETCHIIMHA MO pa3fiesiaM U TeMam

COACPKaHUA yqe6Horo Matcpualia.

Oobmas/mpodeccnonaibHas
KOMIIeTeH NS

Tun oueHOYHBIX MEpONPUATHSA

OK 03. [InanupoBath u
peann30BbIBaTh COOCTBEHHOE

PO EeCCUOHAIBHOE U JINYHOCTHOE
pa3BUTHE, IPEANPUHUMATEIBCKYIO
NEeSATENBHOCTh B MPO(PECCUOHATBHON
cdepe, UCIOIBb30BaTh 3HAHUS IO
paBoBOM U (prHAHCOBOM
I'PAaMOTHOCTH B Pa3JIMYHBIX
KU3HEHHBIX CUTYyaIHsIX

TectupoBanue

YcTHBII onpoc
MareMaTH4eCKUil JTUKTAHT
NupuBnnyansHas
caMoCTOsATeNbHAas padoTa
IIpencraBinenue pe3yabpTaToB
MPaKTHYECKUX paboT
KontponsHas paboTa
Brimmonnenue 3aganui Ha
JK3aMEHE
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