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PACCMOTPEHO

Ha 3acenanuu [lemarornueckoro Cosera
1npotokoi Ne 1 ot «30» aBrycra 2019 r.

PaGouas nporpamma OYJ[.04 Maremaruka: airebpa U Hayaja MaTeMaTHYECKOTO-aHAIIM3a; FEOMETPHS,
paspaGorana Ha ocHoBe [lpumepHoii nporpammbl 00iE0Opa3OBaTEILHON Y4eOHOH AUCUMILIUHBI
«Maremaruka: anrebpa M Hauajlla MaTeMaTH4YeCKOro aHanu3a; reoMeTpHus» s Mpo(ecCHOHANIbHBIX
obpasoBaTesibHbIX Opranuzaumii  (PekomennopaHo @enepanbHbiM [OCYNAPCTBEHHBIM ABTOHOMHbBIM
ydupexaenvem «DenepanbHbii MHCTUTYT pa3euTus obpaszoBaHusy (DPIAY «DHUPO») B kauecTse
NMPUMEPHOIN NMpOrpamMMbl /1S peanu3allii OCHOBHOM mnpodeccroHalbHON 00pa3oBaTebHOM MPOrpaMMmbl
CIIO na 6a3e ocHoBHOro obuiero o6pazoBaHHs ¢ Moy4YeHueM cpeaHero oduiero obpaszosanus [Ipotokon
Ne 3 or 21 wiona 2015 r; perucrpaunoHHsiii Homep peueHsud 377 ot 23 mons 2015 r., onoOGpeHHOM
peleHreM (BeaepaibHOrO yuehHO-METOMUYECKOr0 00bEeIMHEH s 110 001eMy 06pa30BaHuIO (TPOTOKON OT
28 wmiona 2016 r. Ne 2/16-3), ¢ yrouHenusamu, onobpennsimu HayuHo-metonuyeckum coetom Llenrtpa
npogeccuoHanbHOro obpasoBaHus v cucteM kpanudukaunii ®IAY «®HUPOy», [Tpotokon Ne 3 ot 25 mas
2017 r., uis npodeccuy COLUATbHO-3KOHOMHYECKOTO Npodus: 46.01.03 [Jenonpon3soauTes.

YkpynHeHHas rpynna 46.00.00 Mcropus u apxeosiorus.

Opranuzanust paspatoT4nK:

['ocynapcTBeHHOE OrOIKETHOE 11PO(ECCHOHATBHOE 00paz0BaTeIbHOE YUPEKICHHE

KpacHozapckoro kpast «Y ClIEHCKHH TEXHUKYM MEXaHHM3ALHH M MPOYECCHOHATBHBIX TEXHOIOTHI)
iy,

Paspaborumnkmu:

[IpenojaBarens MaTeMaTHKH
I'BITIOY KK YTMHuIIT,
nepBasi KBaTM(QUKAINOHHAS KATErOPUs

n
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[ U

[IpenonaBarenr MaTeMaTHKH
['BITOY KK YTMulIT

WN.I'. I'peuknna

g A O.B. Consinnna

3aM. aupeKTopa 1o YIIP TBIIOY KK
YTMu )
.C. Hukynuna



HHOACHUTEJIBHASA 3AIIMCKA
1.ITacnopt padoueii nporpammbl OY /1.04 MaTematuka: ajredpa u HayaJja
MATEeMAaTH4YeCKOro aHAJIN3a; reoMeTpust
1.1. O6saacTh npuMeHeHus padoueil mporpamMmbl

PaGouast mporpamma oOmeoOpa3oBaTenbHON ydueOHOM muctmminasl  OY]1.04
MaremaTtuka: anrebpa M Hadajga MaTeMaTHYECKOI'O aHalIM3a; T€OMETPUs SIBISIETCS YacTbIO
OCHOBHOH TpodeccnoHanbHO 00pa30BaTENbHON MPOrpaMMBbl CPEAHET0 MPOPEeCCHOHATHLHOTO
00pa3oBaHus MPOrpaMMbl HOJrOTOBKH KBAIU(DUIUPOBaHHBIX pabouunx, cayxaumx (OIIOIT CIIO
MITKPC) mo npodeccuu 46.01.03 [Ienonpon3BoguTelb, pa3padOTaHHOW Ha OCHOBE

a) nmoJiyueHue o01ero cpeaHero oopasosanus B npejaesax peaauzanuu OINOII CITO
HIIKPC:

— @epepanpHoro 3akoHa ot 29.12.2012 Ne 273-®@3 (pea. ot 17.06.2019) «O06
oOpazoBanuu B Poccuiickoit denepannny;

- denepalbHOrO roCyIapCTBEHHOIO 00pa30BaTENIbHOIO CTaHAAPTA CPEIHEro (TIOJIHOTO)
oOuiero o0pa3oBaHusl, yTBEpKIEHHOT0 nprukazoM MunoOpHayku P® ot 17.05.2012 r Ne 413;

- Ilpukaza MunoGpHayku Poccum ot 29 nexabps 2014 r. Ne 1645 «O BHeceHuH
U3MEHEeHUH B nmpuka3 MunHucrtepcTBa oOpa3oBanusi U Hayku Poccuiickoit @enepanuu ot 17 mas
2012 1. Ne 413 «OO6 yrtBepxIeHUH (enepaabHOro TI'OCYIapCTBEHHOTO 00pa30BaTEIbLHOIO
CTaHJapTa cpeaHero (IOJIHOT0) O0IIEro 00pa30BaHU;

- [Ipuxaza MunuctepcTBa ob6pa3zoBanus U Hayku Poccuiickoit @enepauuu ot 31.12.2015
Ne 1578 «O BHeceHuMm wu3MeHeHUN B (enepanbHbli TOCYAapCTBEHHBIH 00pa30BaTEIbHBIN
CTaHIApT cpeaHero oO0miero oOpa3oBaHMs, YTBEPXKICHHbIM TNpukazoM MuHHCTEpCTBA
oOpa3oBanus u Hayku Poccuiickoit ®enepanuu ot 17 mast 2012 r. Ne 413» (3apeructpupoBaH B
Muntocte Poccun 09.02.2016 Ne 41020);

- Ilpukaza Munobpuayku Poccum ot 07.06.2017 Ne 506 «O BHeceHHWEe M3MEHEHHH B
@denepanabHbIl  KOMIIOHEHT TOCYAApCTBEHHBIX 00pa30BaTeNbHBIX CTAaHAAPTOB HAYaJIbHOTO
00111eT0, OCHOBHOTO OOIIETO U CPETHETO (ITOTHOTO) 00IIET0 00pa30BaHUAY;

- IIpukaza Munobpuayku Poccuiickoit ®@enepauuu ot 29 wmrons 2017r. Ne 613 «O
BHECCHUM u3MeHeHnid B DenepanbHbIi TOCYJApPCTBEHHBIM CTAHAAPT CPEIHEro OOIIero
o0Opa3oBaHUsY;

- Ilopsaka opraHu3alMu W OCYIIECTBIECHHS OOpPa30BaTENIbHOW JAEATENBHOCTU II0
o0pa3oBaTeNbHBEIM  TIporpaMMaM  cpefHero mpodeccuoHambHoro obpaszoBanus  (IIpukas
Muno6puayku Poccun ot 14 utonst 2013 1. Ne 464);

- Ilpukaza MwunoGpHayku Poccum ot 15 nexabps 2014 r. Ne 1580 «O BHeceHuu
U3MEHEHUH B MOPAJOK OpraHM3alMl M OCYLIECTBICHHS O0pa30BaTENbHOM MIESITEIbHOCTH 10
00pa3oBaTEeNIbHBIM POTpaMMaM CPEIHETO MPO(EeCCHOHATBFHOTO 00pa30BaHUs, YTBEpPKICHHBIN
[Tpukazom MunHCTEpCcTBa 0Opa3zoBanus u Poccuiickoit deneparinu ot 14 utonst 2013 1. Ne 464»;

- [IpumepHoii mporpamMMbl 0011e00pa3oBaTeIbHON YueOHON TUCHUILINHBI «MaTemaTuka:
anrebpa W Hayaja MaTE€MaTHYECKOIO aHaln3a; TeoOMeTpus» Uil NpopecCHOHATBHBIX
oOpa3oBaTenbHbIX  opranuzauuil  (PexomennoBano — ®enepanbHbIM — T'OCYIapCTBEHHBIM
ABTOHOMHBIM yupexneHnem «DdenepanbHblii WHCTUTYT pa3BuTUs oOpaszoBanus» (DPIAY
«®HPO») B KauecTBe MPUMEPHOIN MPOTpaMMBbl JJIsi peaTu3allii OCHOBHOM NpodecCroHaIbHON
obpasoBarenbHoi nporpammsl CIIO Ha 0a3e ocHOBHOro o0uIiero oOpa3oBaHUs € MOJIYYEHUEM
cpenHero obmero oopazoBanust [Iporokon Ne 3 ot 21 mronst 2015 r; perucTpaliOHHBIA HOMEP
peuen3uu3’/7 ot 23 urona 2015 r. PT'AY «DUPO»), onobpeHHO# perieHneM ¢eaepantbHOro
y4e0HO-METOIUIECKOr0 00BeAMHEHHS 110 00IIeMy 00pa3oBaHui0 (TIPOTOKOI OT 28 mroHs 2016 T.
Ne 2/16-3); ¢ yrouHenusimMu, ojgoOpeHHbIMH Hay4yHo-meronudeckum coBetoM lLleHTpa
npodeccruoHanbHOro oOpasoBanus u cucteM kBanupukanuii PI'AY «®HUPO» IIpotokon Ne 3 ot
25 masg 2017 r.;

- Ilmcema MunoOpHaykun Poccun, ®enepanpHON CiayxkObl TIO Ham3opy B cdepe
oOpaszoBanus u Hayku oT 17 ¢espans 2014 r. Ne 02-68 «O mpoxoxkIeHUHM TOCyIapCTBEHHON
UTOrOBOM aTTecTallMd 1O 00pa3oBaTENIbHBIM IporpaMmaM cpeaHero o6iiero oOpa3oBaHUs
oOyyaromiuMucsi 1o  00pa3oBaTeNbHBIM  IPOrpaMMaM  CpPEIHEro  MpogecCHOHAIBHOTO
o0pazoBaHuUs»;



- Ilucekma Muno6paayku Poccum ot 17.03.2015 Ne 06.259 o «PexomeHmanusx 1o
OpraHuW3aliil  TOJIydeHUs cpeaHero oOmero oOpa3oBaHus B Mpenelax  OCBOCHUS
00pa3oBaTeNbHBIX MPOTPaMM CpeqHEro mpodeccroHanbHOro o0pa3oBaHHs Ha 0a3e OCHOBHOTO
o0miero o0pa3oBaHus C Y4eTOM TpeOoBaHMid (heepabHBIX TOCYAAPCTBEHHBIX 00pa30BaTEeIbHBIX
CTaHJApTOB M TMOJIydaeMoil MNpodecCHuu WM CHEMUAIbHOCTH CPEAHEro NPOQecCHOHATBHOTO
o0Opa3oBaHus;

0) peanm3anusi cpeaHero NpogecCHOHAIBLHOIO 00pa3oBaHMsl NPOrpPaMMbl
NMOATr0TOBKH KBATU(PUIMPOBAHHBIX PA00UYMX CITYKAIIUX

- ®@enepanbHOTO  TOCYAApCTBEHHOTO  OOpPa30BaTENILHOTO  CTAaHAApPTa  CPEIIHETO
npodeccuoHanpbHOro  obpaszoBanus 1o  npodeccun  034700.03  [lenmonpou3BOAUTEIND,
YTBEPXKJIECHHOTO MpuKa3oM MuHuctepcTBa obpa3zoBanus u Hayku P® ot 20 aBrycta 2013 r. Ne
639, 3zapeructpupoBanHoro B Muntocre P® 20 asrycra 2013 r. Peructpanuonssiii Homep Ne
29509 (c n3meHeHusaMHM U gonojaHeHusMu ot 28 mapra 2014 r., 17 mapra 2015r.);

- Meroanyeckne peKOMEHJAUUU IO Pa3pabOTKE OCHOBHBIX MPOGECCHOHATBHBIX
00pa3oBaTeNIbHBIX MPOrpaMM M JIOMOJHUTENIBHBIX MPO(ECCHOHANBHBIX MPOrPaMM C YYETOM
COOTBETCTBYIOLINX MPO(PECCHOHATBHBIX CTaHAAPTOB (YTB. MUHUCTpOM 00pa3oBaHus U HaykKu PO
22.01.2015 r. Ne J1JI-1/058H);

-Ycrasa ['BIIOY KK YTMullT,;

- mpaBw1 BHyTpeHHero pacnopsiaka ['BIIOY KK YTMulIT;

- nokanbHbIX akToB ['BIIOY KK YTMuIIT.

1.2. MecTo yuyeOHOM JTUCUMILIMHBI B CTPYKTYpPe OCHOBHOM NPo(ecCHOHATbHOM
o0pa3oBaTeIbHON NPOrpaMMBbl:

VYyeonas nucuummHa OVY][.04Martematuka: anrebpa M Havaja MaTeMaTHYECKOTO
aHaJIM3a; TEOMETPUs SBIISACTCS MPEAMETOM 00s3aTeIbHON MPeIMETHON obmactu "MareMaTtuka u
undopmatuka" O®I'OC cpennero obmero oOpazoBaHHMs M H3y4aeTcs B 00IIe00pa3oBaTeIIbHOM
ke yaeO6noro twrana OIIOIT CIIO IHHIKPC na 6a3e ocHOBHOrO oOmiero oOpa3oBaHus C
MOJIy4YEHUEM CpEeHEro 001Iero oopa3oBaHusl.

B yue6nbix mmanax I[MIIKPC yueGHnast mucnuminmaa «Martematuka: aiareOpa u Hadama
MaTeMaTUYeCKOr0 aHaln3a; TeOMETPUS» BXOJIUT B COCTAaB OOMIMX 001e00pa30BaTENbHbBIX
y4eOHBIX TUCHHIUIMH, (GOPMUPYEMBIX U3 00s3aTeNbHBIX npeaMeTHbIX obnacteit ®I'OC cpeanero
o0mrero o0Opa3oBaHusl, JUTST npodeccuit COILIMANIbHO-?)KOHOMUYECKOTO npoduis
npodeccrnoHabHOTro 00pazoBanus 46.01.03 Jlemonpou3BOAUTENb.

1.3. Heau u 3a1a4u y4eOHOM QMCHUILUIMHBI — TPeOOBAHUS K pe3yJbTaTaM OCBOEHU S
yueOHO#i JUCUMILTHHBI.

Conepxxanue paboueit mporpammbl OY/[.04 MaTteMaTuka HampaBiIeHO Ha JOCTH)KEHHE
CIEAYIOIIMNX LIENICH:

* oOecrnieueHne CGHOPMHUPOBAHHOCTH MPEACTABICHUN O COIMAIbHBIX, KYJIbTYPHBIX U
UCTOPUYECKUX (paKTOpax CTAaHOBJIEHUS MaTEMATUKU;

* oOecrneyeHre C(HOPMUPOBAHHOCTH JIOIMUECKOIO, AJrOPUTMHYECKOTO M MaTeMaTHyeCKOTo
MBIIUTCHHS;

* obecrneyeHre c(HOPMUPOBAHHOCTH YMEHMH NMPHUMEHATH IMOJIyYEHHbIE 3HAHMS NPHU pELICHUU
pa3IMYHBIX 3a/1ad4;

* oOecrneueHue CcHOPMHUPOBAHHOCTH  MPEJCTABICHHMM O  MaTeMaTHKe Kak  4YacTu
00111eYeI0BeYeCKON KyJNbTYypbl, YHUBEPCATIbHOM SI3bIKE HAaYKH, MO3BOJIAIOIIEM OINHCHIBATH U
U3y4aTh peasibHbIe MPOIECCHl U SBICHUS.

B mporpammy BKIIIOUEHO COjEpKaHUE, HANpaBlIeHHOE Ha (OPMUPOBAHUE y CTYJIECHTOB
KOMIIETEHIIMH, HeoOxoaumbIx s kauecTBeHHOro ocBoeHus OIIOIT CIIO na 6a3e OCHOBHOTO
o0miero obpa3oBaHUsl C MOJTYYEHHUEM CpPEIHEro odiero oOpa3oBaHMA; MPOTPaMMBbl MOATOTOBKH
KBaJIM(pUIIMPOBAaHHBIX pabounx, cayxamux (ITIIKPC)

O6mue nenun u3zydenus ydueoHou aucummuiuabl OY /. 04 MartemaTuka peanu3yroTcs B
YeThIpEX HANPABICHUAX:

- o01ee mpeacTaBiIeHHE 00 UACAX U METOJIaX MAaTEMaTHKH,
- HHTEJUICKTYyaJIbHOE Pa3BUTHE;



- OBJIaJIeHHEe HEOOXOIUMbIMU KOHKPETHBIMU 3HAHUAMHU U YMEHUSIMH;
- BOCIIUTATEIBHOE BO3JACHUCTBUE.

[Ipodpunuzanus meneil MaTeMaTudyeckoro oOpa3oBaHMs OTpa)xaeTcs Ha BBIOOpe
MPUOPHUTETOB B OPTaHU3ANNHU yICOHOH AeATCITHHOCTH 00YyJarOIINXCSI.

B nanno#t yueOHo¥ mporpamme OVY]Jl. 04 Marematnka: anreOpa W Hadama
MaTeMaTHYEeCKOTO aHalu3a; TEOMETpPHUS SIBISCTCA YYCOHBIM TPEAMETOM OO0sM3aTeIbHOM
npeaqMeTHol  obOmactu  «Matematuka v uUHPOpPMATHKa» I CIEIUAIbHBIX
npodecCHOHANIBHBIX 00pa30BaTeIBHBIX OpTaHHU3alMi TPOU3OINLIO0 YBEJIUYCHUE YUECHOTO
BpPEMEHHU BapUATHBHOW YacTH HA YriayOJeHHOE U3y4eHUEe TPOPUIBbHON JUCIUILINHEI.

N3ydenne mateMaTuku Kak NMpoduiIbHON 00IIeo0pa3oBaTeNbHON y4eOHON TUCIUILTAHBL,
yuuThIBarOUIeH crienuduky ocBauBaemsbix ctynenramu npodeccuit CIIO, obecnieunBaercs:

* BBIOOPOM paA3TMYHBIX MMOJXOJA0B K BBEICHUIO OCHOBHBIX MOHSTHIA;

* (QopmupoBaHueM cucTeMbl ~ y4yeOHBIX  3amaHui, oOecreyuBaromux  3¢hGHeKTUBHOE
OCYIIECTBJICHUE BHIOPAHHBIX IEJIEBBIX YCTAHOBOK;

* o0oraieHueM CIeKTpa CTHIel yueOHOU JAesTeIbHOCTH 3a CUET COTJIACOBAHUS C BEAYIIUMU
NesITeIbHOCTHBIMH XapaKTePUCTHKAMU BEIOpAaHHOU PO eCcCri .

[IpodunbHas cocTaBistonas oTpaxkaeTcs B TPeOOBAHUAX K MOJATOTOBKE 00y4arOINXCs B
YacTH:

e 00IIel cucTeMBI 3HAHMIA:

co/iepKaTeNbHbIE MPUMEPHl HCIOJIb30BAaHUA MAaTEMAaTUYECKUX HAEH M METOJOB B
npodeCCUOHAIBHON IeSITEIbHOCTH;

® yMEHMIA:
pazyndre B ypoBHE TPeOOBAHUMN K CIOKHOCTH MPUMEHSIEMBIX aJITOPUTMOB;
® MPAKTHYECKOrO UCIOJIb30BAHUS NPUOOPETEHHBIX 3HAHUN U YMEHUIA:

WHIVMBHUAYaJIbHOTO Yy4eOHOr0 OmNbITa B MOCTPOCHUU MaTEMAaTHYECKUX MOJeIei,
BBITIOJTHEHUU UCCIIEA0BATEIBCKUX TTPOCKTOB.

B mporpammy BKIIIOYEHO cOJAepKaHWE, HalpaBlIeHHOE Ha (OPMUPOBAHUE Y CTYICHTOB
KOMITCTCHIIHMA, HEOOXOMHMMBIX JUIsl KAa4eCTBEHHOTO OCBOCHHUS OCHOBHOW TpodeccroHambHOM
obpazoBatenbHoi mporpamMbl CIIO Ha 6a3e OCHOBHOTO 001Ier0 00pa3oBaHUS C MOTyUYCHHEM
cpemHero oOmiero oO6pa3zoBaHUs — MPOrPaMMbl TOJATOTOBKH KBATH(UIIMPOBAHHBIX PadOYMX
(ITIIKPC).

1.4. Poab yueoOnoii mucmumiaunbli: OYJl, 04 MaremaTuka: ajareépa W Havaja
MATEMATHYECKOIr0 aHAJIN3a; TeOMeTPHs B PellleHnH O0IIUX 1eJieHd U 3a/1a4 CpelHero o01ero
0o0pa3oBaHHs COCTOUT B 00eCleYeHNH:

n.3 ®IocC COO

. (hopMHUPOBaHKS POCCUNUCKON IPasKIaHCKONW HJIEHTUYHOCTH 00y4aIOIINXCS;

o COXpPaHEHHUS U PA3BUTUS KyJIbTYpHOTO pa3HooOpa3uss U  S3bIKOBOIO  Hacieaus
MHOI'OHallMOHANBHOTrO Hapoja Poccuiickonn ®enepauuu, peanus3anuu IpaBa Ha HU3Y4CHUE
POIIHOTO S3bIKA, OBJIQJICHUE TyXOBHBIMU IIEHHOCTSAMHU U KYJIbTYpOl MHOIMOHAIIMOHAJILHOTO Hapoaa
Poccuu;

o BOCIUTAHHUS W COLMAIM3AIMN OOYYaIOIIMXCS, UX CaMOMACHTU(UKAIMIO MOCPEICTBOM
JUYHOCTHO U OOIIECTBEHHO 3HAYMMOM JESTEIBHOCTH, COLMAIBHOTO M TPaKIaHCKOTO
CTaHOBJICHUS;

o CO3/IaHUS YCJIOBHM JUIsl pa3BUTHS U caMOpeanu3aliuu o0yJarommxcs, a1 GopMUpOBaHUS
3I0pPOBOT0, 0€30ITACHOTO M SKOJIOTHYECKH IeJIeCO00pa3zHOro 00pasa KU3HH 00yJaroIIHXCS;

n. 4 ®IoC COO:

. GbopMHpOBaHUS TOTOBHOCTHM OOY4YalOIIMXCS K CaMOPa3BUTUIO U  HENPEPHIBHOMY
00pa3oBaHUIO;

o bopMUpOBaHUSA AKTUBHOMN YyUeOHO-TI03HABATEIBHOM AEATEIILHOCTH 00YYAIOIINXCS;

. MOCTPOECHUS 00pa30BaTEIbHON NESITEIPHOCTU C YYETOM HHAMBHYaJIbHBIX, BO3PACTHBIX,

NICHXOJIOTHYECKUX, (PU3NOJIOTHIECKUX OCOOCHHOCTEH U 37I0POBbsl 00yJarOIINXCS;

n. 5 ®roc CoOo:

CTaHOBJICHUS JINYHOCTHBIX XapaKTEPUCTUK BBIMYCKHUKA: JIIOOAIIET0 CBOM Kpall u cBoro Poauny,
YBaXXaIOUIUH CBOM HApOJ, €ro KyJAbTYpY U JTyXOBHBIE TPAIUIIMN; OCO3HAIOIIETO U MPUHUMAIOIIETO



TpaJULUOHHBIE [IEHHOCTH CEMbH, POCCUHCKOTO TPakJaHCKOTrO OOIIecTBa, MHOTOHAIIMOHAIBHOTO
POCCUHCKOr0 Hapoja, YeJOBEYECTBa, OCO3HAIOIIETO CBOI COMPHUYACTHOCTH Cyab0e OreuecTna;
KpEaTUBHOTO M KPUTHYECKU MBICIAIIETO, aKTUBHO U IEJICHANPABICHHO I[O3HAIOIIETO MHUp,
OCO3HAOIIETO IIEHHOCTh 00Pa30BaHMsI U HAYKH, TPYJla ¥ TBOPUECTBA /IS YEJIOBEKA M OOIIECTRa;
BJIQ/ICIOIIET0 OCHOBAMH HAayYHBIX METOJIOB MO3HAHMSI OKPYKAIOIIEr0 MUPA; MOTUBUPOBAHHOTO Ha
TBOPYECTBO M HWHHOBAIIMOHHYIO JESTEIBHOCTh, TOTOBOTO K COTPYAHHYECTBY, CIOCOOHOTO
OCYIIECTBIISITh Y4€OHO-MCCIIEIOBATENbCKYI0, MPOCKTHYI0O M WH(GOPMALMOHHO-TIO3HABATEIbHYIO
NESITEIPHOCT; OCO3HAIOMIETO ce0s JTMYHOCTHIO, COIMAIIEHO AKTUBHBINA, yBAXKAIOMIUN 3aKOH U
MIPABOIOPAIOK, OCO3HAIOIIETO0 OTBETCTBEHHOCTh IEpE/] CEeMbEil, OO0IIeCTBOM, TOCYIapCTBOM,
YeJIOBEYCCTBOM; YBAXKAIOIIETO MHEHHE JPYrUX JIIOJCH, YMEIOIIETO BECTH KOHCTPYKTHBHBIN
UANor, JOCTUTaTh B3aMMONOHHMMAHHS M  YCHEIIHO B3aUMOJICHCTBOBAaTh, OCO3HAHHO
BBITTOJTHSIIONIETO W TMPOMAraHAMPYIOMIEro TpaBHUia 3J0POBOTO, OE30MACHOTO H 3KOJOTHYECKU
1enecoo0pazHoro olpasza JKU3HU; IOATOTOBICHHOTO K OCO3HaHHOMY BBIOOpY mpodeccun,
MOHUMAIOIIET0 3HAYeHHE NPO(HECCHOHATBLHOW JEATEIBHOCTH IS 4YeJIOBEKa W OOIIEeCTBa;
MOTHBHPOBAHHOT'O HAa 00pa30BaHUe U CaMOOOpa30BaHUE B TEUCHUE BCEIl CBOCH KHU3HH.

2.1.CTPYKTYPA H COIEPXAHUE OBIIEOBPA3OBATEJBHON YYEBHOM

JUCHUIIVIMHBL OYJA. 04 MATEMATHUKA: AJITEBPA U HAYAJIA
MATEMATHUYECKOI'O AHAJIN3A; TEOMETPUS
[Ipu  peasmsamuum  coxepkanust — oOmeoOpa3oBaTeIbHOM  y4eOHOW — UCHUTLIMHBI

«Matemaruka: anreOpa M Hadaja MaTeMaTHYECKOrO aHalM3a; TeOMETPHs» B Mpeaeiax
ocoerusi OIIOII CIIO na 6a3ze ocHOBHOTO 0OIIEro o0pa3oBaHHsA C TMOJYYEHHUEM CPEIHETO
o6mtero oopazoBanus (IIIIKPC) makcumanbHas ydyeOHast Harpy3ka o0y4aroImuxcs COCTaBIseT:

[To npodeccun 46.01.03 JlenonpousBoautens coctaBisieT — 399 yacos,

U3 HHUX ayauTopHas (oOs3aTenbHas) Harpy3ka OOYdYarOLIMXCSs, BKIIIOYas MPAaKTUYECKHUE
3aHaTHs -285 yacos,

BHEAYyJUTOpPHAs cCaMOCTOsITeNIbHast paboTa cTyieHToB — 114 yacos.

KommdectBo TeM B pabodell mporpaMme HE COBIATAeT C KOJMYECTBOM TEM NPUMEPHOU
IPOTpaMMBbI B CBS3H C YKPYITHEHHEM JUJAKTHUECKUX EAHHULL.

Bun yaeOnol paboThl O6beM yacoB
MaxkcuMmanbHas yueOHasi Harpy3Ka (BCero) 399
OO0s13aTenbpHAs ayIMTOpHAs yaeOHast Harpy3ka (Bcero) 285
IIpakTryeckue 3aHATHS 129

B TOM 4YHMCJIC:

PAaKTUYECKHE PaOOTHI -

KOHTPOJIbHbIE pabOThI 5

CamocTrosiTe/ibHas padoTa o0yualonierocs (Bcero) 114
[TpomexyTouHas aTTecTamus B popme 3K3aMeHa
n2.2 TemaTrnyeckuil miaH o0uleo0pa3oBaresibHOl YyueOHoil maucuumauasl OV, 04

MaremaTuka: a.ﬂreﬁpa H HaYaJla MATEMATHYECCKOI0 aHaJIu3a; recoOMEeTpus

Oo0s3aTeabHAas ayIMTOPHAsi y9ieOHas HArpy3Ka
B T.4. npakTHYeCcKHE 3aHIATHS
HaumeHoBaHuUe pa3aesioB H TeM | Max B TOM qHcTe CpPC
Bcero peero | MPAKTHY | MpaKTHY Jadoparo
ecKue ecKue pHBbIE
3aHATHA | padoThI padoThI

BBenenue 1 1 - - - - -
Pasnen 1. PasBuTtHe moHsITHSI 0O 16 11 8 8 ) 5
qucie
Tema 1.1. Pa3BuTHe noHaTus o 16 11 8 8 - 5




YHUCJIC

Pazpnen 2. Kopuu, crenenu,
Jiorapugmsl.

36

25

13

13

11

Tema 2.1. Kopan. Crenenn

20

14

~

~

Tema 2.2. Jlorapudmer

16

11

Pa3nen 3. IlpsiMble ¥ MJI0CKOCTH
B MPOCTPAHCTBE

32

22

10

Tema 3.1. ITapamiensHoCTb
MPSIMBIX U TJIOCKOCTEN B
MIPOCTPAHCTBE.

15

10

Tema 3.2. [lepneHAUKYIAPHOCTD
MPSAMBIX U IJIOCKOCTEN B
IIPOCTPAHCTBE.

17

12

Paznen 4. KomOnnaTopuka

Tema 4.1. DireMeHTHI
KOMOWHATOPUKHU

Paznen 5. KoopauHaTsl u
BEKTOPbI

27

19

Tema 5.1. BexTopsl Ha
miockocTH. KoopmHate 1
BEKTOPHI B IPOCTPAHCTBE.

27

19

Paznen 6. OcHOBBI
TPUITOHOMETPUH

37

26

15

15

11

Tema 6.1. OCHOBHEIE TOHSITHS.
TpuroHOMeTpHUYECKUE ONEepaITni.

11

Tema 6.2. OcHOBHBIE
TPUTOHOMETPUIECKHE
ToxkaecTBa. [IpeoOpazoBanue
TPUTOHOMETPUIECKHUX
BBIPAKEHUN C TIOMOULIBIO
(hopMyT CITOKECHHUS.

12

Tema 6.3. IIpeoOpa3oBanue
TPUTOHOMETPUIECKUX
BBIPAXEHUH C TTIOMOIIBIO
¢dhopmyn yaBoeHHs U GOpMyIT
IIOJIOBUHHOTO apTyMEHTA.

14

10

Pasznen 7. ®yHkuuu U rpapuku

50

35

14

14

15

Tema 7.1. ®ynakmuu. CBolicTBa
¢ysakuuu. O6parHbie QYHKIHH.

19

14

Tema 7.2.Crernennas,
MoKa3aTenbHas,
norapudmuueckue QyHKIHM.

15

10

Tema 7.3. TpuronomeTrpuieckue
(hyHKIHIH.

16

11

Pa3znen 8. MHOrorpaHHuku u
KPYIJble Tejla

74

53

23

23

21

Tema 8.1. MHOTrOrpaHHUKH.

28

20

Tema 8.2. Tena u NoBepXHOCTH
BpauieHus Mamepenus B
reomeTpun. O6BeM U ero
H3MEpPEHUsL.

31

22

10

10

Tema 8.3. U3mepenus B
reometpud. [nomanu u ux
u3mepenust. [lonoOue Te.

15

11

Pa3znen 9. Hauana
MATEMAaTHYECKOI0 aHAIN3a

21

15

Tema 9.1. IlociienoBaTeILHOCTH.
IIpenesnbl YUCTOBBIX

21

15




MOCIEI0BATEIILHOCTEN.
ITpounsBoaHasi.

Pasnen 10. UaTerpan u ero
NnpUMeHeHHe

16

12

Tema 10.1. [lepBoobOpazuas u
UHTErpaj.

16

12

Paznen 11. DieMeHnThI TEOPUU
BEPOATHOCTEH U
MATEeMATHYECKOM
CTATHCTHKH

12

Tema 11.1. CraTucTtrka u Teopus
BEPOSITHOCTH

12

Pa3nen 12. YpaBHenus n
HepaBeHCTBA

68

52

24

24

16

Tema 12.1. ParmonansHbIE
ypaBHEHWSI, HEPAaBEHCTBA.
CucteMbl palliOHANbHBIX
YpaBHEHHI U HEPABEHCTB.

13

10

Tema 12.2. UppanuoHansHbIe
ypaBHEHUS], HEPAaBEHCTBA.
Cucrembl HppanMOHATBHBIX
yYpaBHEHUH U HEPABEHCTB.

13

10

Tema 12.3. Iloxa3aTreabHbIe U
norapuMuiecKkue ypaBHEHHUS U
HEpaBEHCTBA.

13

10

Tema 12.4. CucreMsl
MOKa3aTeJbHBIX YPAaBHEHUH U
HEPABEHCTB.

Tema 12.5. TpuroHomerpuueckue
ypaBHEHUs ¥ HEPABEHCTBA.

13

10

Tema 12.6. CucreMsl
TPUTOHOMETPUIECKHUX YPaBHEHUN
1 HEPaBEHCTB.

Hroro

399

285

129

129

114




2.3. Conep:xkanue o0meodopasoBarejbHOil ydeOHoii maucnumiuabl OYJ. 04 MaremaTtuka: ajredépa W Hayaja
MaTeMaTH4YeCKOro aHAJN3a; reoMeTpus

HaumeHoBaHue pa3jenoB ConepixaHue y4eOHOT0 MaTepHaJia, IPaKTHYeCKHe 3aHATHS, CAMOCTOsITeJIbHasi padoTa 00y4yaroLuxcs O0bem YpoBeHb 0CBOEHHUSI
H TeM 4acoB
1 2 3 4
BBenenue MareMaTHKa KaK HHCTPYMEHT JUIS OIIMCAHUs U MOACIMPOBAHUS KU3HEHHBIX U IIPOU3BOJCTBEHHOE - 1 2
TEXHUYECKUX CUTYaIUH
PA3JIEJI 1. PASBUTHE IIOHSATHS O YHNCJIE 11
Tema 1.1. PazButne Lenble u panpioHanbHbIC YKciaa. ApupMeTHIecKre AeicTBUS Haja ynciamu. [IprOivkeHHbIe BBIYHUCIICHNS. 3 2
MOHSATHS O YHCJIe CpaBHEeHHE YHCIOBBIX BeIpaxkeHUH. KommiekcHsle uncia.
IIpakTuyeckne 3aHATHS 8

BeimonHenue ynpaxHenuit mo Tteme: "llenble M panuoHadbHBIE uyucha. ApudMeTHdecKue AEHCTBUS Haj
gncnamu”. BeimonHeHne ymnpakHeHWH 1o Teme: "JlelicTBUTENbHBIC YnCiIa. Apr(METHICCKHE ICHCTBUS HaX
yucnamu’. BeImonHeHue ynpaxHeHud mo Teme: " HaxoxaeHue NpHONMKCHHBIX 3HAYCHUN BEIHYUH U
MIOTPENTHOCTEH BHIYMCICHUH". BRIOTHEHNE BRIUMCICHUNA ¢ KOMIUIEKCHBIMH YUCIIaMH. PelreHue mpuKIIagHbIX
3aj1a4 ¢ UCIOJIb30BaHNeM Gopmyll. Pemenne npukia HpIxX 3a1ad Ha JBIDKeHME. PereHre NpuKkiIaHbIX 3a1a4 Ha
MPOIICHTHI. AKTyaJIM3alus W CUCTeMaTH3alvsl 3HaH!ui 1o TeMe: "Pa3Butue nouatus o gucie"
CamocTosiTe1bHasi padoTa 00y4YaroLuxcsi 6
e paboTa ¢ yueOHO-METOJUUECKO INTEepaTypoii;

e paboTa ¢ KOHTPOJBHBIMU BOTIPOCAM;

e paboTa ¢ TECTOBBIMH 3aJaHUSIMU;

e BBINOJHEHUE 33/IaHU 17151 3aKPETUICHUS 3HaHUM;

e paboTa ¢ KapTOYKaMH

®  BBINOJHCHUC apUPMETUICCKUX JCHCTBUH.
PA3EJI 2. KOPHU, CTEIIEHU, JIOT'APUDMBI. 25
Tema 2.1 Kopum. Ionsitue o crenensx ([loBropenue mpoiinerHoro)KopH HaTypalnbHON CTENCHM W3 YKCIAa U MX CBOWCTBA. 6
Crenenu Axtyanusanus 3HaHMH 1o TeMe: "KOpHM HaTypanbHOM CTemeHM M3 uKMciaa M uX cBoicTBa"CTemneHu c

JICHCTBUTENBHBIM [IOKa3aTelieM M uX cBoWcTBa. CTeneHW palMOHaJbHBIM IIOKa3aTeJeM W HMX CBOMCTBA.
Axryanu3anus 3HaHui 1o teme: "CreneHn"

IIpakTuyeckue 3aHATHS
Breimonnenue ympaxunenuid mo Tteme: "llonstue o crenensx (IloBropenue mpoiaeHHoro)". BeimosHeHMe 8
yIpaXHEHUH Ha BBIYHMCICHHE KOPHEH HAaTypalbHOW CTENEHH W3 Yuciia. BBINOJHEHNE pacueToB ¢ paJuKaIaMu.
Brmonxenue ynpaxHeHuit mo reme: "CTeneHu ¢ AeHCTBUTENBHBIM ITOKa3aTelleM U UX cBoiicTBa". BrimonHeHne
ynpaxkaeHuit mo Teme: "CTeNmeHM ¢ palMOHAIBHBIM TIIOKa3zaTeleM W ux cBoictBa'. IIpeoOpasoBanme
BBIpOKEHMH, COJIEpKaIUX CTereHu. BeimonHenue ynpaxHeHud no teme: " IlpeoOpasoBaHue BBIpaXEHHH,
conepxanux creneHn’. CpaBHeHHE CTEIICHEH.
CamMocTosiTe1bHasi padoTa 00y4YaroLuxcsi 7
e paboTa ¢ yueOHO-METOJUUYECKOI INTEpaTypoii;
e  paboTa ¢ KOHTPOJIBHBIMH BOIIPOCAMH;
e  paboTa C TECTOBBIMH 3aJaHUSIMHU




BBITIOJTHEHUE 33/IaHUM JUIsl 3aKPETICHUs 3HAHUM;
BBINIOJTHEHUE apr(PMETHUCCKUX JICHCTBHIA;
paboTa ¢ KapTouyKaMu

®  BBHIIOJHEHHUE PACUETOB C paJUKaJIaMHu.

Tema 2.2 Jlorapugmsbi Jlorapu¢msl (mecaTuuHble W HaTypaibHble Jorapudmser). Ilepexox k HoBoMy ocHoBaHHIO. OCHOBHOE 5
nmorapupmudeckoe ToxaectBo. [lpaBunma neiictBuid ¢ sorapudmamu. Haxoxnmenwe sorapudma 1o
MIPOM3BOJIGHOMY OCHOBaHMIO. Ilepexon oOT OJHOrO OCHOBaHMSA K Jpyromy. JlorapupmupoBanne u
MIOTEHIUPOBAHUE BBIPAKCHUI.
IIpakTHyeckue 3aHATHSA 6
Brmmosnenue ynpaxnennit mo teme: «IlpaBuia neficteuii ¢ morapudmamu. Ilepexos Kk HOBOMY OCHOBaHHUION.
Brruncrnenue u cpaBHeHHE JorapudmMoB. BrimomHeHne yrnpakHeHH 110 Teme: "Brrancienne u cpaBHEHHE
nmorapr¢moB". BermoaHeHne yrpakHeHui 1o teme: ""Jlorapudmupoanne i MOTSHIIMPOBaHUE
BBIp@KCHUI " . AKTyaIn3alisl M CHCTeMaTH3alus 3HaHui o teme: " Jlorapugmsr'.
KonTpoabHasi padota
Paspurtne nmonsTus o uncie. Kopau, crenenu, sorapudMel.
CamMocTosiTe1bHasi padoTa 00y4YaroLuxcsi 6
e paboTa ¢ yueOHO-METOJUUECKO INTEepaTypoii;
e  paboTa ¢ KOHTPOJIBGHBIMH BOIIPOCAMH;
e paboTa C TECTOBBIMHM 3a/IaHUSAMH;
e  BBHINOJHEHUE 3alaHUl IS 3aKPEIUICHUS 3HAHU;
e paboTa ¢ KapTOYKaMH
®  BHINOJHEHHE apUPMETHYECKUX JACHCTBUH
PA3JEJ 3. IPAMBIE U IIVIOCKOCTH B ITPOCTPAHCTBE. 22
Tema 3.1. B3auMHoe pacnosoxeHue NpsMbIX B IpocTpaHcTse. [lapamiensHocTs npsaMoi v nnockoctu. IIpusHak 6
IMapajuienbHOCTH NapajuIeNIbHOCTH IPSIMOMN U IIJIOCKOCTH.
NPSIMBIX H IUIOCKOCTel B | CKpelUBaroIIecs MpsMble.
NPOCTPaHCTBe. [Ipu3Hak CKpemMBarOINXCs MPSIMBIX.
[TapannenbHOCTb IOCKOCTEH.
IIpakTHyeckue 3aHATHSA 4
Pemenue 3anau no teme: "IlapannenbHOCTs OpsiMOi U TIockocTH". PerieHue 3axad no
teme:"CkpemuBaromuecs npsimeie”. Pemenue 3aaa4 mo teme: "[lapannensHocTh miockocteit".CucreMarusanus
3HaHui o reme:"IlapamieabHOCTh NPSIMBIX U IJIOCKOCTEHN B IPOCTPAaHCTBE".
CamocTosiTesIbHAs1 pa00Ta 00yYaIOIIHXCSI 5
e paboTa ¢ yueOHO-METOAUYECKON INTepaTypoii;
®  paboTa ¢ KOHTPOJIEHBIMH BOIIPOCAMH;
e  paboTa C TECTOBBIMHM 33/IaHUSIMH;
e  BBINOJHEHHE 3aIaHUH JUTSA 3aKpEIUICHHS 3HAHUH;
e paboTa ¢ JOCTYyIHOM 6a301 JaHHBIX
Tema 3.2. [eprneHANKyYIAPHOCTD MPSIMOM M IUIOCKOCTH. IlepneHIuKysp 1 HaKIOHHAsA. YTOJ MEXIy IpAMOil 1 7
HepnenaukyJIsipHOCTD IJIOCKOCTBIO. JIByrpaHHBIN yron. YToi Mexay NI0CKOCTAMU. IlepneHIuKynapHOCTh ABYX INIOCKOCTEN.
NPsSIMBIX H IUIOCKOCTel B | V300paxkeHne IpoCTpaHCTBEHHBIX (QHUTYD.
NMPOCTPAHCTBe. IIpakTHYecKHe 3aHATHSI S




Pemenne 3anaq mo teme: "IlepnenukyasipHOCTb IpsiMOH U miockocTr". Pemenue 3agad no teme:"Yroi Mexy
npsaMoii 1 mockocThio". Pemenne 3aqay no teme:"JIByrpaHHslil yro. Yroi Mexay miockoctsamu'". Pemenue
3anad no teme:"[lepneHauKynsspHOCTb ABYX IulockocTel".CucreMaTu3anys 3HaHUH 1o
teme:"IlepneHIMKyIIPHOCTD NPSIMBIX M INIOCKOCTEH B MpOCTpaHCTBE'.

CamocrosiTe1bHasi padoTa 00y4arouxcst 6
e paboTa ¢ yueOHO-METOANYECKON INTepaTypoii;
e  paboTa ¢ KOHTPOJIHHBIMHU BOTIPOCAMH;
e paboTa ¢ TECTOBBIMH 33JaHUSIMU
e  BHINOJHEHHE 331aHUH JUTS 3aKpeIUICHHS 3HAHUH;
e paboTa ¢ HOCTYITHOW 0a30i JaHHBIX
®  BBINOJHEHHUE PAcueTOB
PA3JIEJI 4. KOMBUHATOPHUKA 5
Tema 4.1. JneMeHTbI CoObiTHs 1 uxX Knaccupukanus. Yncio opout. Popmyna bunoma Heiotona. CrcremMaTHsaiust 3SHaHHH 110 TEMe: 3
KOMOHWHATOPHKH. "3neMeHThl KOMOMHATOPUKH .
IIpakTHyeckue 3aHATHSA 2
[TpaBuiia KOMOMHATOPHUKHU. BEINOIHEHNE YIPa)KHEHNH € UCIIOIb30BaHUEM NPABHII KOMOMHATOPHKH.
Brmonaenune ynpaxuenuit mo teme:"Hucno opour. @opmyna burnoma HeroToHa".
CamMocTosiTe1bHasi padoTa 00y4YaroLuxcsi 4
e  paboTa ¢ yueOHO-METOJMYECKO IUTepaTypoil B ONOIHOTEKE M JOCTYITHON 0a3e JaHHBIX
e  BHINOJHEHHE PAcueTOB KOMOMHATOPUKH;
e  paboTa C TECTOBBIMH 3a[aHUSMHU
e paboTa ¢ KapTOYKaMHU.
PA3JIEJI S. KOOPIMHATBI 1 BEKTOPBI. 19
Tema 5.1.BekTopsbl Ha ITonsTre BekTopa. PaBeHcTBO BekTOpOB. ClI0)KEHHE M BEIYHCIIEHHE BEKTOPOB. CyMMBI HECKOIBKHUX BEKTOPOB. 10
miockoctu. Koopaunaret | KommnanapHele BekTopa. YMHOKEHHE BEKTOpa Ha ynciio. Pasnoxenue BekTopa. Y paBHEHUS cepbl, INIOCKOCTH
U BEKTOPBI B U IpsiMOi. JIekapToBa cucTeMa KOOpAMHAT B MpocTpaHcTBe. CKalsipHOE MPOU3BEICHNE BEKTOPOB. BekTopHOE
NMPOCTPAHCTBeE. ypaBHEHHE NPSIMOH U IIIOCKOCTH. Mcronb30BaHue BEKTOPOB MPHU JIOKA3aTEIbCTBE TEOPEM CTEPEOMETPHH.
IIpakTHYecKue 3aHATHS 9
Brinonnenue ynpaxxaenuit no teme:"CrioxxeHre BeKTopoB" . BeINoJIHEHHE yIIpaXKHEHUH 10 TeMe:"Y MHOXKEHHE
BEKTOpa Ha unciio. Pasnoxenue BekTopa". BeIOIHEHHE yIIpaKHEHHH 110 TeMe:" Y paBHEHHUS CPephl, IIIOCKOCTH
u npsmoit".Crucremarn3anus 3HaHNH 10 TeMe:"KoopanHaTel BeKTopa Ha IIOCKOCTH". BrmomHeHne
ynpakHeHHH 1o Teme:"J{eficTBUS ¢ BEKTOpaMu, 3aJaHHBIMU KOOpAWHaTaMu'". BeIoHeHNEe Yy paKHEHUH 1O
teMe:"CKkasipHOe Ipou3BeieHUuE BEKTOpoB" . BeinonHenune ynpaxHeHui no reme:"Mcnosib30Banrne BEKTOPOB
IIpU JOKa3aTeNIbCTBE TeopeM cTepeoMeTpun' . Pemenne npuxiiaasaeix 3aaad no teme:" KoopauHaTel U BEKTOPHI".
Cucremaru3arys 3HaHUH 10 TeMe: "KoopIuHATE 1 BEKTOPHI .
CamMocTosiTe1bHasi padoTa 00y4YaroLuXxcsi 10

®  BHINOJHEHUE TECTOBBIX 3aaHHH;

paboTa ¢ yaeOHOH, METOTMIECKOH, CIIPAaBOYHOM JIUTEPATYPOL;
BBIIIOJIHEHUE 3aJaHUN IS 3aKPEIIJICHUS 3HAHU;

paboTa ¢ TOCTYIHOM 0a30il JaHHBIX;

pabora ¢ KapTo4YKaMu;

BBINOJIHEHUE PACUETOB BEKTOPOB;




paboTa ¢ purypamu;

paboTa ¢ TECTOBBIMH 3aIaHHSIMHU;
pabora ¢ pa3BepTKamu;

e paboTa C KOHTPOJIBLHBIMH BOITPOCAMH.

PA3JIEJI 6. OCHOBBI TPUTTOHOMETPHUH 26
Tema 6.1. OcHOBHbBIE Pa6ota nan ommbkamu. JlyroBoii u yrioBoit rpagycel. Pagnannas mepa yriia. BpamarensHoe 1BUKeHHE. 3
TOHSATHS. Tpuronomerpuueckue QyHKIUU OCTPOro yriia. 3HaKH TPUTOHOMETPUYECKUX (DYHKIMH.
TpuronoMmerpuyecKkue IIpakTHyeckue 3aHATHSA 5
onepanuu. BeinoniHenue ynpaxxnenuit mo teme: «PanuanHas mepa yria». Peienue 3anau Ha npuMeHeHue GopMyJIbl
mepexoja OT TPaJAyCcHOI Mephl K paanaHHOH. BerunciieHne 3HadeHN TpUrOHOMETpHYecKuX (PpyHKIwiA. Permenne
3aJ1a4 Ha HaXOJKIEHHE 3HAKOB TPUTOHOMeTpruYecKuX GyHKiui. Cucremarn3anys 3HaHUH 10 TeMe:
«Tpuronomerpudeckre GyHKIUU OCTPOTO yIJiay.
CaMocTosiTe1bHasi padoTa 00y4aloIUXCs 4
e paboTa ¢ yueOHO-METOJUUECKO INTEepaTypoii;
e  paboTa ¢ KOHTPOJIBGHBIMH BOIIPOCAMH;
e paboTa C TECTOBBIMH 3a[aHUSMHU
e BBINOJHEHUE 33JaHU I 3aKPEIJICHNs] 3HAaHHUH.
Tema 6.2. OcHOBHbIE OCHOBHOE TPUTOHOMETPUIECKOE TOXKAECTBO. DopMynsl npuBeaeHus. DOpMyIbI CIOKEHHUSL 3
TPHUTOHOMeTPpHYeCKHUe IIpakTHyeckue 3aHATHS S
TOK/AeCTBA. Brmonsenue ynpaxueHui mo teme: "OCHOBHOE TPUTOHOMETPUIECKOE TOKIESCTBO U CIICACTBUS U3 HETO".
ITpeoGpazoBanue CrencTBYSI N3 OCHOBHOTO TPUTOHOMETPHUECKOTO TOX IecTBa. [IpeoOpasoBanne BEIpaKEHHUH ¢ IOMOIIBIO
TPUTOHOMETPHYECKHUX (dopmyn npuBeneHus. BeinonaHenue ynpaxuenuit no reme: "®opmyssl npuBenenus”.CucteMaTn3anys 3HaHUH
Bblpameﬂﬂﬁ ¢ moMouib1o0 1o teme: "OCHOBHOE TPUTOHOMETPHUYICCKOC TOKACCTBO M CICACTBHUS U3 Hero".
dopmy.r ciroxeHns. CamocTosiTeIbHAs pa00Ta 00yYAIOIIMXCSI 4
e paboTa ¢ yueOHO-METOJUYECKOI INTEepaTypoii;
e  paboTa ¢ KOHTPOJIEHBIMH BOIIPOCAMH;
e  paboTa c TECTOBBIMH 3a[aHUSMHU
e BBINOJHEHUE 33JaHU IS 3aKPEIJICHNs] 3HAaHHUH.
Tema 6.3. @opmyisl yasoeHust. [IpeoOpazoBanue BEIpaKEHUH ¢ TOMOIIBIO (GOpMyT yBoeHUs. POPMYITbI TOJIOBUHHOTO 5
IIpeodpa3zoBanue aprymenTa. [IpeoOpazoBaHue BRIpaXXEHHUH ¢ TOMOLIBIO (hOPMYJT ITOJIOBUHHOTO aprymenTa. [IpeobpasoBanue
TPUTOHOMETPHYECKUX CYMMBI TPUTOHOMETPUYECKHIX (DYHKIIMI B MpOU3BEAEHUE 1 OOPATHO.
BBIPAKEHUH € IOMOWILIO | TTh 4 cTyeckne 3ansTHS 5
hopmyn yABoeHHus H Bremonrenue yrnpaxxuaeHuit mo teme: "IIpeoOpa3zoBaHne BBIPAXCHUN C IIOMOIIEI0 (OPMYIT YIBOCHHUS".
($opMmy.1 I010BHHHOTO BrimosiHenue ynpaxnenuit mo teme: " IIpeoOpa3oBaHne BEIpaKEHHUI ¢ MOMOIIBIO (OPMYIT TOJIOBUHHOTO
aprymenra. aprymenTa". Bemonaenue ynpaxaeruii mo teme: "IIpeodpa3oBaHue cyMMBbI TPHTOHOMETPHYESCKUX (PYHKIUN B
Ipou3BeieHue U 00paTHo".BrinosHeHne ynpaxHeHuit mo Teme:" OCHOBHbBIE NOHATHS. TpUrOHOMETpUYECKHE
onepanuu. OCHOBHbIE TPUTOHOMETpHUECKHE ToKaecTBa". CrcTeMaTH3aIus U aKTyaIn3anys 3HaHu! 1o Teme:"
OcHoBHble NOoHATUSL. Tpuronomerpuueckue onepauru. OCHOBHbIE TPUTOHOMETPUYECKUE TOXKIECTBA' .
CamocTosiTeIbHAs padoTa 00yUAIOIIMXCS 5

° BBINIOJTHCHUE TCCTOBBIX 3a)1aHm?1;
e paboTa ¢ yueOHOM, METOIMUECKOH, CIIPABOYHOM JIMTEPATYPOH;
®  BBINOJHEHUE 33JaHUM I 3aKpenIeHHs 3HAHUH;




e BBINOJHEHUE 33JaHUI 17151 3aKpEIUICHUS 3HAHU I
e paboTa ¢ KapTOYKaMH

PA3JIEJ 7. ®YHKIIMU U TPA®UKHN 35
Tema 7.1. Odynkuun. OOmnactb onpeseseHus: 1 MHOXeCTBO 3HadeHuil ['paduk dyHKImH, nocrpoenue rpadukoB GyHKINH, 3aJaHHBIX 9
CaoiicTBa GpyHKIMH. pasnuaHbIM criocobom. Haxoxaenne obnactu onpeneneans GyHKunii. MOHOTOHHOCTB, Y4€THOCTb, HEUETHOCTH,
ObpaTHble PyHKIUH. OTPaHUYEHHOCTD, IEPUOJUYHOCTE. [IpoMeXyTKH Bo3pacTaHus M YObIBaHUs, HAHOOJIBIINE N HAUMEHBIIHE
3HAYCeHHUs, TOUKH dKCTpemyMa. MccenoBanue GpyHkmmid. [Ipumeps! GyHKIINOHATHHBIX 3aBUCHMOCTEH B
peabHBIX MIPOIIEcCcax U sIBICHUIX. AprupMeTHuecKre onepanny Haa GyHKuusamu. [IoHsTHE 0 HEMpPepHIBHOCTH
¢bynkumu. O6patHble QYHKIUH.
IIpakTHyeckne 3aHITHS 4
[Mocrpoenue rpadukoB 3aBUcUMOCTH. Beiuncienue 3Hauennit ¢pynkuunit. Ciaoxxnas GyHKIHs (KOMIO3ULIKS).
[octpoenue rpadukoB cioxxHo# pyHkumu. Crcremarn3anus 3HaHui 10 Teme: "Oyakmm. CBoiicTBa
GbyHkuit".
CamocrosiTeJibHasi padoTa 00y4aOIINXCs 7
®  BBINOJHEHUE TECTOBBIX 3aaHHMH;
e paboTa ¢ yueOHOU, METOUYECKOH, CIIPaBOYHOM JINTEPATYPOH;
e  BHINOJHEHHE 331aHU JUTS 3aKpEIUICHHs 3HAHU;
e paboTa ¢ IOCTYITHOW 0a30i JaHHBIX
e paboTa ¢ KapTOUYKaMH
e BBINOJHEHHE PAcUeTOB ¢ rpaduKaMu QyHKIHUI;
e  paboTa c TECTOBBIMH 3aJaHUSIMHU
Tema 7.2.CTeneHHas, Omnpenenenne creneHHoH (GyHKnnM 1 ee rpaguk. CBOHCTBa U HccienoBaHne rpadyKa CTEHeHHON (QyHKIIH. 5
noKa3aTeJbHasd, Omnpenenenue mokaszaresibHOM GyHKIMHU U ee rpaduk. CBOWCTBA U UccienoBaHKe rpadyKa NoKa3aTenbHON
Jorapupmuyeckue ¢ynkumu. Onpeznenenue sorapupmuieckont pyHknun u ee rpaduk. CBoicTBa U NccIeJ0BaHNE Tpaduka
pyHKumM. norapudmuueckoit Gpynkium. [IpeobpazoBanne rpagkoB CTETIEHHOM, IIOKa3aTEIbHOM 1 JIOTapru(pMUUECKAX
¢ynkunii. CBoWicTBA TMHEWHOW, KBaAPATHYHOM, KyCOYHO-IMHEHHON 1 TPOOHO-TMHEHHOH (QYyHKINH.
IIpakTHYecKHe 3aHATHS 5
Brmonnenue ynpaxxuenwuii mo teme: "CBoicTBa U UCcIeI0BaHNUE TpaduKa cTeneHHON (yHKIu'". BrimomHenne
ynpaxHeHu# 1o Teme: "CBoiicTBa n nccienoBanue rpaduka noxkasarenbHoi GyHkuun'". Beinonnenne
ynpaxHeHuil 1o reme: "CBoiicTBa u uccienoBanue rpaduka norapudmuueckoit GpyHkiun". Beinojanenne
yrnpaxaeHuit mo Teme: "CBoiicTBa IMHEHHOW, KBaIpaTHIHOH, KYCOUHO-THHEHHOHN 1 APOOHO-ITHHEHHOM’
¢ynxumit".CucremMarn3anys 1 akTyaIu3anus 3HaHuH 1o Teme: "CTeneHHas, okazaTeabHas 1
norapudmudeckue (GpyHKINU M UX CBOicTBa'.
CamocTosiTeJIbHasi padoTa 00y4aKIINXCS 5
e paboTa ¢ yueOHO-METOJUUECKO INTEepaTypoii;
e  paboTa ¢ KOHTPOJIBGHBIMH BOIIPOCAMH;
e paboTa C TECTOBBIMH 3aaHUSIMHU
®  BBINOJHEHHE TECTOBBIX 33AaHUN
e paboTa ¢ KApTOYKaMHU.
Tema 7.3. Pabota naj ommrbkamu. OCHOBHBIE CBOWCTBA (yHKIHIT sin X U cos X. [Toctpoenue rpadukoB GyHKIMIA Sin X U 6
Tpuronomerpuyeckue cos X. Mccnenosanue rpadukos ¢pyHKIHH sin X 1 cos X. OCHOBHBIE cBOWCTBa (DYHKIHNH tg X U Ctg X.

[Tocrpoenue rpadukoB ¢pyHkumi tg x u ctg x. Mccnenopanue rpadukoB GyHKUUH tg X U ctg X. AKTyaIn3aums




pyHkumu.

3HaHu# 110 TeMaM: "OcHOBHI TpUroHoMeTpuH. PYHKIMH, HX CBOHCTBA M Tpaduku’".

IIpakTHyeckune 3aHATHS

Bremonraenue yrnpaxxneHwuit mo teme: "OCHOBHBIE CBOWMCTBA (QYHKIIHIA Sin X 1 cos X" BEImoHeHNE yIpaKHEHUN
no TeMe: "OCHOBHbIE CBOHCTBA (DyHKLMIT tg X U ctg X".CucreMaTH3auus 3HAHUHN 110 TeMe:
"Tpuronomerpuyeckue GyHKIuN". CucTeMaTu3anys 3HaHuH 1Mo TeMam: "OcHOBBI TpuroHomMeTpun. OyHKINH,
nX cBOMcCTBa  rpaduku’.

KonTponbHas padota

OcHoBBI TpuroHomeTpuu. OyHKIMH, UX CBOWCTBA U IPAHKH.

CamocrosiTe1bHasi padoTa 00y4arouXxcst

pabota ¢ yueOHO-MEeTOINIECKOH TUTEePaTypoi;
paboTa ¢ KOHTPOJIBHBIMU BOTIPOCAMH;

paboTa ¢ TECTOBBIMHU 3aJIaHUSIMU;

BBINOJIHEHUE TECTOBBIX 3aaHHIH;

pabora ¢ rpadpuxamMu

®  BBHINOJHCHHE apU(PMETHUCCKUX JICHCTBUI

PA3JIEJI 8. MHOI'OT'PAHHUKMU U KPYTJIBIE TEJIA.

53

Tema 8.1.
MHoOrorpaHHuKH.

[NonsTHE MHOTOTpaHHUKA. DJIEMEHTH MHOTOTPaHHNKA. MHOTOTpaHHBIE YIUIbL. BEITyKIIbIe MHOTOTpaHHHKH.
Teopema Ditnepa. Ilpusma. [Ipsamas u HakmonHas npusma. [IpaBunsHas npuszma. PassepTtiu. M3o06pakenue
IIpU3MBI U ocTpoeHue ee ceueHust. [Tapamrenenumnen. Ky6. Pazeprku. [Tnupamuna. Onpenenenne nupaMuabl
[Mocrpoenue nupamusl U ee ceuenne. Cedenus Kyba, npusMbl, mupamubl. [IpencraBinenue o npaBUIbHBIX
MHOTOTPAaHHHKAX.

12

HpaKaneCKne 3aHATHSA

[Tnomans 1 MOBEpXHOCTH MPHU3MBL. BhruncieHue mionaad NoBepXHoCTy Mpu3Mbl. Perienue 3agad mno
teme:"Ilpu3ma". Pemenue 3amad Ha Temy: "[Iupamuma". [Tnomans moBepxHOCTH IMpaMul. Berancnenue
IUIOMIAIH MOBEPXHOCTH mupamul. Perenue 3amad no teme:"CeueHust KyOa, mpu3Mel, mupamusl”. [IpaBuibHas
U ycedeHHas nupamuabl. Terpasap. Passeptku. Pemenne 3anau mo teme: "Teopema Ditnepa. Cucremaruzanus
3HaHUM 110 TeMe:""MHOrorpaHHuKH'".

CamocTosiTeIbHAsi pad0Ta 00yYaroLIUXCs

®  BBIMOJHCHUE TECTOBBIX 3a/IaHUI;

paboTa ¢ y4eOHOM, METOTUICCKOM, CIIPABOYHOM JIMTEPATYPOL;
BBINIOJIHEHUE 3aJaHUN IS 3aKPETITICHUS 3HAHU;

pabota ¢ mocTymHOW 6a301 JaHHBIX;

paboTa ¢ KapTOYKaMH;

BBITIOJITHEHHE PacueToB 00beMOB (HTYD;

paboTa ¢ purypamu;

paboTa ¢ TECTOBBIMU 3aJaHHUSIMU;

paboTa ¢ pazBepTKaMu;

e paboTa ¢ KOHTPOJIGHBIMH BOIIPOCAMH.

10

Tema 8.2. Teaan
TIOBEPXHOCTH BPaIlleHHSI.
H3mepeHusi B reOMeTpPHH.

Hununap. Ioctpoenue uunuyapa. BrivcanHblid U onvcaHHbld HWIMHAP. [l1omans NoBEpXHOCTH HIMIMHIPA
Komnyc. Ceuenus koHyca. Beruncienue nosepxuoctu konyca. lllap, u ero ceuenus. Cdepa u ee ceucHusl.
KacatenpHas miockocth K chepe. O6beM npu3msl. [lonstue o6pema. OOmue moHsITHS 00 HHTETPaTbHON

12




O0beMm u ero uzmepenus. | ¢popmysne o0bema. O6bEM NPSAMOYTOJILHOTO NMapautenenuiena. OobseM npusmel. O6beM uIHHApa. O0beM
koHyca. O0bEeM THUpPaMUIBL.

IIpakTuyeckune 3aHATHS

Pewenue 3aau Ha BeIYMCIIEHUE TUIOIAN IOBEPXHOCTH LMIMHApa. Pemenue 3ana4 no teme:"Hlap".
BeinosiHenue ynpaxnenuit o teme:"1lap, chepa u ux ceuenus". Beraucinenue miomanay TpeyrojibHIKa 1
MIPsIMOYTOJIbHHKA. BEIUnciieHne miomaay napaniesorpaMmma u Tpanennu. sMeperue B reomerpun. M3mepenue
IUIOLIAIM KPYroBoro cekropa. Perienue 3amau no teme:"O0beM MpsiMOYroibHOTO napasuienenuiena. Oobem
mpu3mbl". Pemenne 3agay mo reme:"O6bem mummHApa. O6beM koHyca. O6beM nmupaMuap!'.CucTeMaTH3anus
3HaHU# mo teme: "M3mepenus B reomerpun. O0ObEM U €ro U3MepeHus .

10

CamocTosiTeIbHAs pad0Ta 00yYAIOIMXCS

o BBIIIOJTHEHUE TECTOBBIX BaﬂaHHﬁ;

pabora ¢ yueOHOIH, METOANIECKO!, CIIPAaBOYHON JINTEPATYPOH;
BBINIOJIHEHHUE 3aIaHUI TS 3aKPETUICHHUS 3HAHUIA;

paboTa ¢ mocTymHOM 6a30i JaHHBIX;

paboTa ¢ KapTouKamu;

BBITIOJIHEHUE PacyeTOB 00EMOB HUTYD;

paboTa ¢ purypamu;

paboTa C TECTOBBIMH 33IaHUSMU;

pabora ¢ pa3BepTKamH;

e  paboTa ¢ KOHTPOJIBHBIMH BOITPOCAMH.

10

Tema 8.3. Ilnomaau u ux | Vzmepenne miomany n - yroisHuka. @opMysia IIomaay MoBepxXHocTyu mapa u chepsl. [lonodue tem.
u3MepeHnusi. [Toxo6ue Tes. | OTHOMEHNUS momaneil morepxHocteit mogooHeIX Ten. [Togobue Ten. OTHOMmEHUsST 06BEMOB TOJOOHBIX TEI.
Cucremaru3arys 3HaHUi 1Mo Teme:" M3mepenns B reomerpun. [Inomamn u ux usmepenus. [logooue
ten."CucremaTtuzanus 3HaHui 1o teme: "I eomerpust”.

IIpakTHyeckune 3aHATHS

Pemenue 3agau peanbHOM MaTeMaTHKH. Pemenue 3agad Ha Temy: "Ilnomans n - yronpHuka". Pemenue 3aaa4 no
Teme:"DopMyna 1mIIomaay IOBEpPXHOCTH IIapa u cdepsl”.Pemenne 3amaq mo teme:"OTHOMIEHNS TIOMAACH
MOBEpXHOCTEH 1M0JOOHBIX Tesl. OTHOMIEHUS] 00BEMOB MOJOOHBIX Te "

KonTponbsnasi padora

I'eomerpus

CamocrosiTe1bHasi padoTa 00y4alOLIUXCs

e paboTa ¢ yueOHO-METOANYECKON INTepaTypoii;
BBIIIOJIHEHUE 3aJaHUN [UIs 3aKPEIIJICHUS 3HAHU;
paboTa ¢ TECTOBBIMH 3aJIaHUSIMU;

pabora ¢ KapTo4YKaMu;

paboTa ¢ KOHTPOJIGHBIMH BOIIPOCAMH.

Paznes 9. HAYAJIA MATEMATHYECKOI'O AHAJIM3A

15

Tema Cnoco0bl 3a/1aHus YMCIIOBBIX TIOCHIeioBaTebHOCTEH. [IoHsTHE O TIpe/ielie YMCIOBBIX OCIIEI0BATEIILHOCTEH.
9.1.MocienoBarensuocTy. | IIpaBuia BeIUMCIEHNS MPEAEIOB YUCIOBBIX MOCIEN0BATEIbHOCTEN. beCkOHEUHO yObIBarOIINE TEOMETPUUECKUE
IIpenesbl YHCTOBBIX nporpeccun. [TonsTre npon3BoaHON. Penrenyie npukiagHpIX 3a/1ad Ha TPUMEHEHNE TPOU3BOAHON. DopMyTbl
MocJaeJ0BATEIbHOCTEI. muddepenuupoBanus. BeinonHeHne ynpakHeHUi Ha MpuMeHeHne GopMyit aAndhepeHIUpOBaHHsL.
IIpousBoanas. ITpousBoaHsbIe 31eMeHTapHBIX QyHKIUH. [IpuMeHeHne Ipou3BOAHON K HcciiefoBaHui0 (pyHKIMA. Beimonnenne

11




VIpaKHEHHH ¢ TPUMCHEHUEM TTPOU3BOTHON K MCCIIEOBaHUIO (GYHKIMA. CrcTeMaTn3anus 3HaHAH 110
teme:"[locnenoBarenpHocTH. [Ipeesnsl YMCIOBBIX MOcaen0BaTeNbHOCTEN" . CucTemMaru3alys 3HaHUA 10
teme:"[IponsBoanas".

HpaRaneCRne 3aHATHSA

Beruncienue mpeaenos YHCIOBBIX TTOCIEI0BATENLHOCTEH. BhIUnCIIeHNEe WIEHOB YHCIOBBIX
rocseoBarelbHOCTe!. BhinosiHeHue ynpaxxHeHnH 1o TeMe: "beckoHeYHO yObIBaIOIe TeOMETPHYECKHE
nporpeccun.PenieHne MpUKIaaHbIX 3324 Ha BEIYMCICHHE YHCIIOBBIX NTOCIE0BATEINbHOCTEH U MX NIPEEIIOB.

CamMocTosiTe1bHasi padoTa 00y4YaroLuxcst

®  BHINOJHEHUE TECTOBBIX 3aaHHH;

paboTa ¢ y4eOHOH, METOTUIECKOM, CIIPAaBOYHOM JIUTEPATYPOL;

BBITNIOJTHEHUE 3aJJaHUH AJIS 3aKPEIUICHUS 3HAHUM;

pabota ¢ yueOHO-MEeTOINIECKOH IuTepaTypoil B ONOIHOTEKe M JOCTYITHON 6a3e JaHHBIX
BBINOJIHEHHE PACUETOB YUCIIOBBIX MOCIEI0BATEIBHOCTEH;

paboTa ¢ TECTOBBIMH 331aHHSIMU;

®  paboTa ¢ KApTOUKAMH.

PA3JEJ 10. FHTEI'PAJI 1 ET'O TIPUMEHEHUE

12

Tema 10.1.
IlepBooGpa3nas u
HHTErpas.

Meros! naTerpupoBanust. Ilnomanu mnockux ¢uryp. Tepema Hptotona-Jleiiouuna. [IpuMepsl npuMeHeHns
uHTerpaia B pusuke u reomerpun. Cuctemarmzanus 3HaHui 1Mo teme:"TlepBoobpasHas u
uHTerpan".CucteMaTu3anus 1 akTyanu3anus 3HaHuil no teme:"Koopannatsl u Bektopsl. Hauana
MareMaTuieckoro ananusa".Pabora Hag ommbOkamu. CrucreMaTH3aIus 3HaHUH 3a Kype U3Y4eHUs yueOHOM
nucHuIInHel "Marematuka".

IIpakTHyecKkne 3aHATHS

[NonsTre mepBooOpa3Hoil. Berancnenne nepsoodpasHoii. Beraucnenne narerpanos. BeimonHenne ynpaxaeHui
Ha NPUMEHEHNe HHTerpana. Penenne npukia HbIX 33134 Ha IpUMEHEHNE HHTEeTpaa.

KonTpoasHasi padota

Hauvana MmaTeMaTH4eckoro aHaian3a

CamocTosiTe1bHasi padoTa 00y4Yarouxcst

e  BEBINOJHEHHE TECTOBBIX 3a/IaHUH;

pabota ¢ yueOHOH, METOMYECKON, CIIPABOYHON JIUTEPATYPOH;

BBITIOJTHEHUE 3aJIaHUN JUIsl 3aKPETICHUs 3HAHUH;

paboTa ¢ yueOHO-METOAMYCCKOM JINTEPATypOil B OMOIMOTEKE U TOCTYITHOM 0a3e TaHHBIX
BEITIOJTHEHUE PAcYCTOB NIEPBOOOPA3HON U HHTETpaa;

e paboTa C TECTOBBEIMH 33JaHHUSMHU.

Pazgen 11. JJIEMEHTBI TEOPUH BEPOITHOCTEN U MATEMATHYECKOMN CTATUCTHKH

Tema 11.1. CraTucTHKA B
Teopusi BePOSITHOCTH

Knaccudeckoe u ctaTucTHuecKoe onpeeneHne BeposTHocTi. CBoiicTBa uncia coueTanui. BeposTHoCTs U ee
CBOICTBA. BbIUnCeHUs BEPOATHOCTH CELys KIaCCUUECKOMY onpeneneHuio. [IoBTOpHbIE UCIIBITaHUS.
Hcnonps3oBaHne cxeMbl MOBTOPHBIX HcnbITaHuil. CoydaiiHas BenrduHa. CBsI3b YUCIOBBIX XapaKTEPUCTHK CO
ClIy4aiHOM Benn4nHOU. [IpoucxoxkaeHre Teopun BEPOSITHOCTH.

IIpakTHyeckue 3aHITHS

Pasmemenue. Pemenue 3amad mo teme:""Pazmenienne”. [lepectanoBku. Pemenue 3aaa4 no
teme:"TlepecranoBku". Coueranue. Pemenue 3amad no teme:"Coueranue.

CamocTosiTeJIbHasi padoTa 00y4aKIINXCS




e  BBINOJHEHUE TECTOBBIX 3a/1aHUH;
e paboTa ¢ yueOHOH, METOIMUECKOH, CIIPABOYHOH JIMTEPATypPOH;
e  BBINOJHEHUE 33JaHUI IS 3aKpENIeHNs 3HAaHUH.

PA3JIEJI 12. YPABHEHUSI 1 HEPABEHCTBA 52
Tema 12.1. PaBHOCHIBHOCTB palMOHANIBHBIX YPAaBHEHHUH, HEPABEHCTB U crcTeM. OCHOBHBIE IPHEMBI PEILICHUS 6
PaunuonanabHbie palnyoHaIbHBIX ypaBHEHUH. OCHOBHBIE IPUEMBI PEIICHUS CCTEM pallMOHANIBHBIX ypaBHEeHUI. OCHOBHEIE
ypaBHeHMUsI, TIPHUEMBI PELICHUS PAlHOHAIIBHBIX HepaBeHCTB. OCHOBHBIE IPUEMBI PEIICHUS] CUCTEM PALMOHAIBHBIX
HepaBeHcTBa. CHCTeMBbI HEpaBeHCTB. AKTyaJIM3alys 3HaHuH 110 Teme:" PanmoHansHble ypaBHEHHMs, HepaBeHCTBa. CHCTEMBI
PAalMOHAIBHBIX palMoOHATBHBIX YPaBHEHUI U HEpaBEHCTB."
YPABHEHMH U IIpakTHyeckue 3aHATHS 4
HEPaBEHCTB. Brmonnenue ynpaxHeHui mo teme: "OCHOBHBIE TPUEMBI PELICHUS PAlHOHAIBHBIX ypaBHeHUI". BeimonHenue
ynpaxHeHuil no Teme:" OCHOBHBIE IPUEMBI PELIEHUSI CUCTEM PallMOHAJIbHBIX YpaBHEHUN". Brinmonnenue
ynpakHeHuH 1Mo Teme:"OCHOBHBIE IPHUEMBI PEeIlIeHHs PALlMOHATBHBIX HEpaBeHCTB' . BrInoyHeHNEe yIpaXxHeHUH
o Teme:"OCHOBHBIC TIPHEMBI PEIICHHUS CHCTEM PAIlHOHANBHBIX HEPABEHCTB' .
CamocTosiTe/IbHasi padoTa 00y4aKIINXCS 5
e paboTa ¢ yueOHO-METOJUUYECKO INTEepaTypoii;
e  paboTa ¢ KOHTPOJIBGHBIMH BOIIPOCAMH;
e paboTa C TECTOBBIMH 3a[aHUSMHU
e  BEINOJHEHHE PA[OHATIBHBIX YPaBHEHUH
e paboTa ¢ purypamu
Tema 12.2. PaBHOCHIIBHOCTD HPpAIMOHATIFHBIX YPaBHEHHUI, HEpPaBEHCTB U crcTeM. OCHOBHBIE TPUEMBI PELICHUS 5
HppaunonaabHbie HppaloHaIbHBIX ypaBHEHUH. OCHOBHBIE IPUEMBI PELIEHHS CUCTEM HPPAlUOHANBHBIX YpaBHEHUNA. OCHOBHBIE
YpaBHeHHS, IPHUEMBI PELICHUS HPPALMOHANIBHBIX HepaBeHCTB. OCHOBHBIC IPUEMBI PELICHUS CHCTEM UPPALlHOHAIBHBIX
HepaBeHcTBa. CHcTeMbl HEPaBEHCTB.
HPPALMOHATBHBIX IIpakTHYecKUe 3aHATHS S
YPaBHEHU u Bemmonnenue ynpaxzenui mo teme: "OCHOBHbBIE IPUEMBI PELICHNS UPPALIMOHAIBHBIX YPAaBHEHUH'".
HepaBeHCTB. Brmonnenue ynpaxxsnenui mo teme: "OCHOBHbIE IPUEMBI PEIICHUS CUCTEM UPPAIlMOHAIBHBIX ypaBHEHUI "
Bremonrenue ynpaxueHui mo teme: " OCHOBHBIC IPHEMBI PEICHHUS UPPAMOHATIHHBIX HEPABCHCTB" .
Brmmonnenue ynpaxxsHenui mo teme:"OCHOBHBIE IPUEMBI PELLICHUS CUCTEM UPPALUOHAIBHBIX HEPABEHCTB" .
Cucremaru3aiys 3HaHUH 1Mo Teme:" ppannoHanbpHbIe ypaBHEHUS, HepaBeHCTBA. CHCTEMbI HPPAIIOHATBHBIX
YpaBHEHUU U HEPABEHCTB."
CamMocTosiTeIbHAsi pad0Ta 00y4YaloLIUXCs 5
e paboTa ¢ yueOHO-METOAUYECKON INTepaTypoii;
®  paboTa ¢ KOHTPOJIEHBIMH BOIIPOCAMH;
e  paboTa C TECTOBBIMH 3alaHUSMH
e paboTa ¢ KapTOUYKaAMH
®  BBINOJHEHHE PACUCTOB HPPALMOHAIBHBIX YPaBHEHUH
Tema 12.3. PaBHOCHIIBHOCTB MTOKa3aTENbHBIX YPAaBHEHHH, HEPABEHCTB U cucTeM. OCHOBHBIE ITPUEMBI PELIICHUS 5
IloxazaTenbHbIe U HOKa3aTebHbIX ypaBHeHuH. [Toka3arenpHble HepaBeHcTBa. Jlorapudmuueckue ypaBuenus. Jlorapudmuueckue
JlorapupmMuyeckue HEpPaBEeHCTBA.
YPaBHEHHUS U IIpakTHYecKUe 3aHATHS S
HepaBeHCTBA. Brmonraenue ynpaxxuneHwit mo teme: "OCHOBHEIE IPHUEMBI PEIICHHUS MMOKa3aTeNbHBIX ypaBHeHUH'". Pemmenne




TTOKa3aTeNbHbIX HepaBeHCTB. Pemenne norapudmuuecknx ypaBHeHHH. Pemenne norapudmuaecknx
HepaBeHCTB. CrcremMaTu3anus 3HaHuH 1o Teme: «[lokazarenbHbie U JTorapupMUUEcKHe YpaBHEHUS U
HEpPaBEHCTBAY.

CaMocTosiTe1bHAsi padoTa 00y4YaroLuXxcsl

e paboTa ¢ yueOHO-METOJUYECKOI INTepaTypoii;
e paboTa ¢ KOHTPOJIBHBIMHU BOIIPOCAMH;

e paboTa ¢ TECTOBBIMHU 3aJaHHAMH

®  BLINOJHEHHE 3aJaHHi UL 3aKpeIUIeH s 3HAHHH;
e paboTa ¢ JOCTyNHOM 6a301 JaHHBIX

Tema 12.4. Cucremsl | OCHOBHBIE TIPHEMBI pPELICHUS CHCTEM IIOKAa3aTeNbHbIX ypaBHEHHH. OCHOBHBIE TIPHEMBI PELICHUS
MOKAa3aTeJIbHbIX MIOKa3aTeNbHbIX HEPaBEHCTB. AKTyanu3aunusi 3HAaHMKH 1o Teme: "OCHOBHBIE NpPHEMBI PEHICHUS CHCTEM
YPaBHEHHH M | TIOKa3aTeIbHbIX YpaBHEHUH'".
HepaBeHCTB. IIpakTHYecKue 3aHATHS
Brimonaenne ynpaxHeHuid 1o Teme:" OCHOBHBIE TPHEMBI PEIICHHUS CHCTEM IOKa3aTelbHBIX YpaBHEHHMH'.
Cucremartuzanus 3HaHud 1o Teme:"OCHOBHBIE IPUEMBI PELICHUS] CUCTEM MOKA3aTENbHBIX HEPABEHCTB' .
CamocTosiTeIbHasi padoTa 00y4YaloLIuXCsl
e paboTa ¢ yueOHO-METOJUYECKOI INTEepaTypoii;
®  paboTa c KOHTPOJIBGHBIMH BOIIPOCAMH;
Tema 12.5. Tpuronomerpuueckue ypaBHenus. IIpocreiiine TpuroHoMeTpudecKue ypaBHeHust. TpUroHOMETpUIECKUe
TpuroHomerpuieckue HepaBeHCTBa. [IpocTelimue TpuroHoMeTprueckre HepaBeHcTBa. CucreMaTu3anys U akTyalnn3aus 3HaHuH 110
YPaBHEHHS U teme: "TpuroHoMeTpuuecKue ypaBHEHUs] U HEpaBeHCTBa' .
HepaBeHCTBa. IIpakTHYecKue 3aHATHS

Pemenne TpuronomeTpuueckux ypaBHeHUH. Pemenue npocTedmux TpHroHOMETPUYECKUX YPaBHEHUH.
Pelienue TpUroHOMETpUYECKUX HEPABEHCTB. PelieHne npocTeiyX TPUrOHOMETPUYECKUX HEPABEHCTB

KonTpoabHasi padota

YpaBHEHHS U HEPABEHCTBA.

CamocTosiTe/ibHAsi padoTa 00y4aKOIINXCS

e paboTa ¢ y4eOHO-METOqUUECKON INTepaTypOii;

paboTa ¢ KOHTPOJIBHBIMU BOTIPOCAM;

paboTa C TECTOBBIMH 3aJJaHUSIMHU

BBITIOJITHEHUE 3aJIaHUN JUIsl 3aKPETICHUs 3HAHUH;
BBITIOJTHEHUE PACUE€TOB TPUTOHOMETPUUYECKHUX HEPABEHCTB

Tema 12.6. CucreMbl
TPUTOHOMETPHYECKUX
YPABHEHHN U
HEepaBeHCTB.

CucTteMbl TPUTOHOMETPUYECKUX YpaBHEHHH. OCHOBHBIEC IPHUEMBI PEIICHHUS CHCTEM TPUTOHOMETPUUECKUX
ypaBHeHHH. CHCTEMBI TPUTOHOMETPUYECKHX HEPaBEHCTB. OCHOBHBIE IPUEMBI PELICHHS CHCTEM
TPUTOHOMETPUUECKUX HEPABEHCTB.

IIpakTHyeckue 3aHATHSA

Brimonnenue ynpaxkHeHui mo teme:" OCHOBHBIE PUEMBI PELICHUS CUCTEM TPUTOHOMETPUYECKUX YpaBHEHHUH" .
Brmonnenue ynpaxueHui mo teme": OCHOBHBIE IPUEMBI PELICHAS CHCTEM TPUTOHOMETPHUECKIX HEPABEHCTB" .
Cuctemaru3anys U akTyaJln3alus 3HaHui 1o TeMe: "TpuroHoMeTpudeckue CUCTEMBI ypaBHEHUN U
HEPaBEHCTB."

CamocrosiTe/ibHAasi padoTa 00y4aKIINXCS




pabora ¢ yueOHO-MEeTOIMUECKOH JTUTepaTypOH;
paboTa ¢ KOHTPOJIBHBIMU BOTIPOCAMY;

paboTa ¢ TECTOBBIMU 3aJTaHUSMU

®  BBIIOJHEHUE 3a1aHUul JJIs1 3aKPEIUICHNs] 3HAHUM

DK3aMeH M0 Kypcy U3yueHHus y4eOHol JucHUIIHHBI «MaTeMaTHKa: ajJreépa u Hayajia
MATEMATHYECKOr0 aHAJIN3a; TEOMETPHUS».

[IpumMepHas TeMaTHKa KypcOBOU pabOTHI (TIPOEKTA) (He npedycmompeHut)

CaMocrosTenpHas padoTa 00yJaromuxcs HaJl KypCOBOH paboTOH (MIPOEKTOM)( He npedycmompensl)

Bcero:

285

13 HUX MPAKTUICCKUX 3aHIATUH

129

BKJIIOYasd NPAKTUUCCKUC paGOTLI




3. KOHTPOJIb U OIIEHKA PE3YVJBHBTATOB OCBOEHHMS OBHIEOBPA3OBATEJIbHOM YUYEBHOM JIUCIMUILIMHBI OY]1.04
MATEMATHUKA: AVITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIN3A; TEOMETPUA

Conepxanue XapakTepHCTHKA OCHOBHBIX BU/IOB JeITeIbHOCTH CTYACeHTOB (HA YPpOBHE Y4eOHBIX NelCTBHIT) @®opMBI M METOAbI KOHTPOJISA H
o0y4eHus OLICHKH Pe3y/IbTaTOB 00y4YeHHs
BBEJIEHUE Hmers mpencraBieHHe O pojM MaTeMaTHKH B HAyKe, TEXHUKE, SKOHOMHKE, MH()OPMAIMOHHBIX TEXHONOTHAX M | Tekymmit KOHTPOJIb: dopme
HpaKTH‘IeCKOﬂ JCATCIBbHOCTH. AHABUAYAIbHOTO, CprHTaHLHOI‘O
Omnpenenars LENU U 3a7a91 U3yUeHNSI MAaTEMaTHKHU TIPH OCBOSHUH MPO(ECCH. ompoca, pasHOYPOBHEBBIX 32y I
3aJaHul HUHIUBUIYAIbHBIX
3aJaHUH.

PyOexHBI KOHTPOJbL B (opme:

KOHTPOJIBHOH  pabOoThl  pelIcHUs
3az1a4.
[IpoMexKyTOUHBI  KOHTPOJIb B
dopme: Dk3ameHa.
PABBUTHUE NOHATHUA O HUCJIE
Pa3BuTue moHsaTus 0 | BeimonHATh apudmernyeckux AEHCTBUI Hal 4YHMCIAMH, COYETash YCTHbIE M IMCbMEHHbIE TpHeMbl. Haxoaurthb Texymui KOHTPOJIb: dopme
qyuciae MPUONMKEHHBIX 3HAYCHUH BEJIMYMH U TOTPEIIHOCTEH BBIYHMCICHHUH (a0CONIOTHOW M OTHOCHTENBEHOW); CpAaBHEHHE HHIMBUYAIBHOTO, (DPOHTATBHOTO

YUCIIOBBIX BhIpaKeHHH. Haxoqute ommOOK B mpeoOpa3oBaHUSIX M BBIYMCIEHHAX (OTHOCHTCS KO BCEM ITyHKTaM
IIPOTrpaMMBl).

KOPHH, CTEIIEHH, JOTAPU®MBI

JlaBatp ompeneneHue KOpHA N-#i CTENEHH, CBOIMCTBAaMH paIUKalOB U IpPaBWIAMH CpaBHCHHMS KOpPHEH.
DopMyaMPOBATH ONPEIEICHNE KOPHS U CBOMCTB KOpHEN. BBIUMCIIATE U CpaBHUBATh KOPHEW, BBINIOJHEHUE PUKUIKU
3HaueHus KopHs. [IpeoOpa3oBbIBaTh YKMCIOBbIE U OYKBEHHBIE BBIPAKEHHS, COJAEPXKAIUE PAAUKAIbl. BBIIOIHATH
pacdeToB mo (opMyliaM, COACPXKAIIAM PaJUKaIbl, OCYIIECTBIISAS HEOOXOIMMBIE MOJCTAHOBKH U IPEOOpPA3OBAHHSL.
OrnpenensiTh paBHOCHUJIBHOCTD BBIPAXKEHUM ¢ pafuKanaMu. PemaTts uppaioHaabHbIX YpaBHEHUH.

JlaBaTp ompeneneHue CTENEHH ¢ ICHCTBHTENBHBIM TOKa3aTereM. HaXxonuTh 3HAUEHHUS CTETICHH, HWCIIONB3YS TPH
HEOOXOJMMOCTH HMHCTPYMCHTAJIBHBIC CPEJICTBA. 3alMChIBATH KOPCHb N-ii CTEIICHH B BUJC CTCICHU C JIPOOHBIM
mokazareieM ¥ HaoOopoT. DopMymupoBaTh CBOMCTBAa CTENEHEH. BBIYHCIATE CTENEHH C palHOHAIBHBIM
MoKa3aTelieM, BBIMOJNHCHHUE MPUKHUIKA 3HAYCHUS CTCIICHH, CpaBHEHUE cTereHei. [IpeoOpa3oBhIBATh YHCIOBBIC U
OyKBEHHBIE BBIPOKEHHS, COJACp)KAIllMe CTENeHH, IPHUMEHSAS CcBoiicTBa. Pemmarte mokas3aTenbHBIE ypaBHEHHS.
[IpuMeHsITh KOpPHU U CTENEHH NpPU BBIYMCIEHUM CpENHUX, JEJICHUH OTpe3ka B «30JI0TOM ceyeHumn». Pemarb
MPUKIIAAHBIC 3a/1a4i Ha CJIOKHBIC IMPOUCHTHI.

ompoca, Pa3HOYPOBHEBBIX 3aMay H
3aﬂaHHI>II WHAUBUAYAJIBbHBIX

3aJaHuMH.

PyOexxHBIIT KOHTpOIIE B (opme:
KOHTPOJIBHOW  PabOTBl  peIIeHHs
3aj1ad4.

[TpoMeXyTOUYHBI KOHTPOJIE B
dhopme: Dk3ameHa.

HNPAMBIE U IIJIOCKOCTH B TIPOCTPAHCTBE




IIpsimble ¥ MJI0CKOCTH
B IIPOCTPAHCTBE

@opMynMpoBaTh U NPUBOJIUTH NOKA3aTENLCTBA IPHU3HAKOB B3aMMHOTO PACIOIOXKEHHS MPSAMBIX U IIOCKOCTEH.
Pacno3naBare Ha uepTexkax M MOJENAX PA3IUYHBIX CIy4aeB B3aUMHOTO PACIOJIOKEHMsS MPSIMBIX U IUIOCKOCTEH,
apryMEHTHPOBAaHUE CBOUX CYyXAeHHH. PopMynTHpoBaTh OIpeAeNeHHs, MPU3HAKOB M CBOMCTB MapajieNbHBIX H
MNEPNEeHAUKYISAPHBIX MIOCKOCTEH, ABYIPAHHBIX W JIMHEMHBIX YIJIOB. BBIMONHATE MOCTPOCHHS YIIOB MEXIY
MIPSIMBIMH, TIPSIMOM ¥ MJIOCKOCTBIO, MEKIY TUIOCKOCTSIMHE TI0 OITMCAHUIO U PACMO3HABATH UX Ha Mojensax. [IpumeHsTh
MIPU3HAKK U CBOWCTBA PACIIOJIOKEHHUS NMPSMBIX W IJIOCKOCTEH INpW penieHun 3axad. V3o0paxaTh Ha pUCYHKax U
KOHCTPYUPOBaTh Ha MOJEISAX MEPHEHIUKYIAPH U HAKJIOHHBIE K IUNIOCKOCTH, NMPsIMBbIE, NMapajliebHble MIOCKOCTIM,
YIUIBI MEKAY MPSAMOH M INIOCKOCTHIO M 0O0CHOBBIBATH MOCTPOCHUA. PemaTe 3a1a4n Ha BEIYUCIEHHE T€OMETPHYECKUX

Texyrmmii ¢dopme
WHAWBHUIYAILHOTO, (DPOHTAIHLHOTO
ompoca, pPa3sHOYPOBHEBBHIX 3a7ad U
3aJaHuN
3aJaHUH.

KOHTPOJIB:

WHIANBUAYAJIbHBIX

PyOexHblii KOHTpOJIL B  Qopme:

penmuuH. OnUCHIBaTh PacCToAHNA OT TOUKU J0 IIJIOCKOCTH, OT HpﬂMOﬁ J10 TJIOCKOCTHU, MEKAY IIIOCKOCTAMU, MCIKIY KOHTpPOJIbHOM pa6OTLI PCLICHIT
CKPEIIUBAIONMUMHUCS TIPSIMBIMHA, MEXKY IPOU3BOIHHBIMA (DUTYpaMH B IIPOCTPAHCTEE. sajad. .
@dopMyIMpOBaTE W JOKA3BIBAaTh OCHOBHBIE TEOPEMBI O PACCTOSHHAX (TEOPEM CYINECTBOBAHHS, CBOMCTBA). IlpomexyTodHEI  KOHTPOIb B
N300paxkaTh Ha 4YepTekKax M MOJEIAX PACCTOSHUS U OOOCHOBBIBATH CBOMX CYXIeHHsS. ONpeneNsaTh ¥ BBIYMCIIATH (bopme: Dxzamena.
paccTosHHS B TPOCTpaHCTBE. IIpUMEHATH (OPMYIBI M TEOPEMBI IUIAHUMETPUM JUIA pEIleHUs 3amad. JlaBaTh
OTIPEICNICHUE TIapalIENLHOTO TMPOEKTHPOBAHKMSA U €ro CBONCTBaMU. Popmyauposams meopemy o0 NIOWAOU
OPMO2OHANLHOU NPOEKYUU MHO20Y20bHUKA. TIPAMEHATH TEOPHIO Tl 0OOCHOBAHHS TOCTPOCHU M BBIYHCIICHHUIA.
AprMeHTI/IpOBaTL CBOU CYXJICHHUA O B3AUMHOM PACIIOJIOKECHUU IMTPOCTPAHCTBEHHBIX (I)I/Iryp.
I/I3Mepeﬂnﬂ B (DOpMyJII/IpOBaTL IOHATHUEC IUIOMAANn M 06’BeMa, aKCMOMaMH M CBOMCTBaMH. Pelmath 3amadd Ha BBIYHCIICHHC
reoMeTpuu WIONafell IUIOCKUX (GUryp ¢ IPUMEHEHHEM COOTBETCTBYIOIIUX (GopMyin u (AKTOB U3 IUIAHMMETPHHU.
DopMyITHPOBATh TEOPEMBI O BEIYHUCICHUH 0GBEMOB TIPOCTPAHCTBEHHBIX TEJI, PEIIaTh 3a1a4d Ha TIPUMEHEHHE (OpMYIT
BBIYHCIICHHS 00HEMOB. CI)OpMyﬂHpOBaTL q)OpMyﬂI)I JJIs1 BBIYMCIICHUS Hﬂomaﬂeﬁ HOBerHOCTeﬁ MHOTOI'PaHHUKOB U
TEJ BpallleHUs. 3HATh METO/IbI BRIUKCIICHHS TUIOMIAN TOBEPXHOCTH cephl. PemaTh 3a1aun Ha BRIYUCIICHUE TIOMIACH
MOBCPXHOCTU NPOCTPAHCTBCHHBIX TCJI.
KOMBHUHATOPHUKA
OcHoBHble noHATHA | QOpMyIMpOBaTH MpaBWIa KOMOWHATOPUKM W IIPUMEHATH IIPH DELUIEHHH KOMOMHATOPHBIX 3amad. Pemars | Texymmii — KoHTpOib:  Qopme
KOMﬁHHaTOpl/IKI/I KOM6I/IHaTOpHI)Ie 3aJgayu  MCTOJIOM Hepe60pa U TI0 TIpaBUJly YMHOXCHUA. q)OpMyJ'II/IpOBaTB TIOHATHUA WHAUBUAYAIBHOTO, (prHTaHLHOFO
KOM6I/IHaTOpI/IKI/I: pasMCIICHUAMU, COUYCTAHUAMU, HepCCTaI:IIOBKaMI/I u (l)opMyJ'IaMI/I AJIs1 UX ?BI"II/ICHCHI/U{. OOBSICHATD OIIpOCa, Pa3HOYPOBHEBLIX 3a1au M
W TpUMEHSTh (OpMYJbl JUIsl BBIYMCIICHHS pPa3MEIICHHH, MEePEeCTaHOBOK W COYETaHMW IIpU pEIIeHHH 33a/1ad. saamii T
(DOpMyJII/IpOBaTL nousatue OumHoma HproroHa u TPCYTrOJIbHUKOM Ilackams. Pemats MMPAKTUYCCKUC 3aJdadu C o
HCIIOJIb30BaHUEM TTOHATUN U IpaBujI KOM6I/IHaTOpI/IKI/I. SafaHuH.
Hpe)JCTaBJIeHI/Ie HNwmets MPEACTABJICHUE O YMCJIOBBIX JAHHBIX U UX XapaKTCPpUCTUKAX. Pemars MPAKTUYCCKUC 3aJa4r Ha 06pa60TKy o .
AaHHBIX  (TAaGJMIbI, | YUCIOBBIX JAHHBIX, BEIYUCICHHE HX XapPaKTEPUCTHK. Pybexubrit _KOHTPOJIL B (bopwme:
IMATPAMMBI, KOHTPOJIbHOU pa60TLI peuicHusd
rpaq)mm) 3amaad. 5
HpOMe)KyTOqHLIH KOHTPOJIb B
dopme: DK3ameHa.
KOOPJINHATBI U BEKTOPBI
Koopaunars! u JlaBarh OIpejieieHNe BEKTOpa; JEKAPTOBOM CHCTEMBI KOOPAMHAT B IPOCTPAHCTBE, BBIIOJHATH MOCTPOEHUE IO Texymmii ~ KoHTpOJIL:  (opme
BEKTOPbI 3a[JaHHBIM KOOPJMHATAM TOYEK U IUIOCKOCTEH, HAX0XKACHHE KOOPAMHAT TOUCK. VHIMBHYaJIbHOTO, (PPOHTAILHOTO

HaxoauTe ypaBHEHHUS! OKPY)KHOCTH, Cepbl, INIOCKOCTH. BBIYUCIATE paccTosHUS MeXay Toukamu. DopMyupoBath
CBOWCTBA BEKTOPHBIX BEJIMYHUH, IPABUI PA3JI0KEHHUSI BEKTOPOB B TPEXMEPHOM MPOCTPAHCTBE, MPABHII HAXOXKICHHS
KOOpAMHAT BEKTOpa B IPOCTPAHCTBE, NMpPaBUI AECUCTBUHA C BEKTOpaMH, 33JaHHBIMH KOOpAMHATaMHU. IIpuMeHSThH
TEOpHUH TIPHU PEIICHHH 3aJad Ha JEHCTBHA C BEKTOpaMH. 3HaTh IpaBHa CKAIPHOTO MPOU3BENEHHS BEKTOPOB,

ompoca, Pa3sHOYPOBHEBBIX 3a1a4 H
3a}IaHI/Iﬁ WHAWBUIYAJIBbHBIX

3aJaHUH.




BEKTOPHOTO YPaBHEHUS MPSAMOH M IIIOCKOCTH. [IpHMEHSTh TEOpUH IPH PEICHUH 3aAa4 Ha ACHCTBUS C BEKTOPAMHU,

PyOexxHBIIT KOHTpONE B (opme:

KOOPJMHATHBIN METOJI, MPUMEHSATh BEKTOpA Ui BRIYHCICHUS BEJIMYUH YIIIOB U paccTosiHUM. JI0Ka3bIBaTh TEOPEMBbI | KOHTPOJBHOH pabOThI  pElICHHUS
CTEPEOMETPUHU O B3aHMHOM PaCIOJIOKEHUHU MPSAMBIX U IJIOCKOCTEN C UCMOJIb30BAHUEM BEKTOPOB. 3a/1a4.
IIpoMexxyTOUHBI  KOHTPOJNb B
dopme: Dk3ameHa.
OCHOBBI TPUT'OHOMETPUH
OcHOBHbIE IOHATUA JaBaTe ompeneneHre pagMaHHOTO METOJAa M3MEPEHHUS VYIJIOB BpAIEHUS U HUX CBA3M C TIPagyCHOM Mepoi. Texymunii KOHTPOJIb: dopme
I/I306pa)KaTI) YI'Jibl Bpalll€HUs Ha OKPYKHOCTH, COOTHOCUTD BEJIMYUHBI YIJId C €0 PaCroJIOKECHUCM. WHAUBUAYAIBHOTO, @pOHTaHLHOFO

@opMynmupoBaTh ONpENCNCHNS TPUTOHOMETPUYECKHX (YHKIMH JUIS YIJIOB IIOBOPOTA M OCTPBIX YIJIOB
MPSIMOYTOJIBHOT'O TPEYTOJILHUKA M OOBSICHATD MX B3aUMOCBSI3H.

OcHOBHBIC TPUTOHOME-
TPUYECKHeE TOKIECTBA

[IpuMeHSTH OCHOBHBIC TPUTOHOMETPHUYECKUE TOXKICCTBA [T BBIYUCICHUS 3HAUCHHUH TPUTOHOMETPUICCKUX (DYHKIIUH
0 OJTHOM U3 HHUX.

ompoca, pPa3HOYPOBHEBHIX 3ajad U
3aJaHuN
3aJaHuH.

WHIANBUOYAJIbHBIX

Hpeoﬁp‘asonannﬂ JaBatp onpeneneHus OCHOBHLIXUQ)OpMyH TPUTOHOMETPHH: (POPMYIIBI CIOKECHHUS, YABOCHUS, MPEOOPA30BAHUSA CYMMBI PyGexHBIH KOHTpONb B  opMme:
npocreimux TPUTOHOMETPHUYESCKIX (PYHKIMA B TPOW3BENCHWE W MPOW3BEIACHHUS B CyMMY W IPHMEHSTH IIPH BEIYHCICHUU KOHTPOJbHOH ~ PaBOTHl  pelueHus
TPUTOHOMETPUYECKHX | 3HAUCHUS] TPUTOHOMETPUUECKOTO BBIPAKEHHUS U YIPOIICHUS ero. 3HaTh CBOWCTBA CHMMETPHH TOYEK Ha €AWHHUYHON 3a7au
BbIpasKeHH OKPY)KHOCTH ¥ IPAMEHEHHE MX JUIsI BBIBOJIA (JOPMYJIT IPUBEACHHUS. TIpOMEKYTOUHBI  KOHTPOJIE B
Ipocreiimue Pemrars o opmymnam u TpI/IFOHOMeTpI/I:IeCKOMy Kpyry HpOCTeI/IH.I\Il/IX TPUTOHOMETPUYECKUX ypaBHEHUM. [IpuMeHsaTs dopme: DK3ameHa.
TPUIOHO- o0IMe METONpl peIICHUs YpaBHCHHWH (NPUBCACHHE K JIMHCHHOMY, KBaJpaTHOMY, METOJ pPa3JIOKCHHUS Ha
MeTpHYecKHe MHOJKHTEIIN, 3aMEHBl NMEPEeMEHHON) MPH pemIeHHH TPUTOHOMETPHYECKHX YpaBHEHHHA. YMETb OTMEYaTh Ha Kpyre
YPaBHEHUs " pelIeHus MPOCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.
HepageHcmea
®YHKIIUA U TPAOUKHU
®yukuuu. CpoiicrBa | @opMynupoBaTh NOHITHE INEPEMEHHOW, NPHUMEpPaMHU 3aBHCHMOCTEH MEXIY INEPEMEHHBIMH.; MOHATHE Tpaduka, Texymunii KOHTPOJIb: dopme
(l)yHKHI/[I/[. OonpeaAC/IATh NPUHAAJICKHOCTD TOYKHU Fpa(bI/IKy (byHKHI/H/I. OHpeﬂeHﬂTB 1o (bOpMyHe HpOCTeﬁmeﬁ 3aBUCHUMOCTH, BHJ1A WHAUBUAYAIBHOTO, (prHTaH])HOFO
I'paj¢uyeckass unrep- | ee rpaduka. Brelpaxars mo dopmyne oxHn HepeM?HHHe yepe3 napyrue. DopMynupoBarh HOHSATHE (YHKITHH. ompoca, pasHOYPOBHEBHIX 3aad I
nperanusi. Ilpumepsr | Haxomute obnactu onpeneneHus: 1 00J1acTH 3HaYeHUN (QYHKLIUH .

. 3aJJaHuH WHAUBUAYAIbHBIX
GyHKUMOHAIBLHBIX [IpuBoanTs TpHMEpHl (GYHKIIMOHATBHBIX 3aBHCHMOCTEH B pEaJbHBIX MPOIEcCax W3 CMEXKHBIX IUCIUTUINH. .
3aBHCHMOCTEN B | Jloka3bIBaTh pacCyXJICHUSIMH HEKOTOPBIX CBOWCTB JIMHCWHOW W KBAaJPATHYHOMN (DYHKIIHIA, IPOBOJIUTH UCCIICIOBAHUS 3ajaHui.

peaJbHBIX Mpoueccax
H ABJICHHUSAX

JUHEWHOU, KyCOYHO-THHEHHOH, NpoOHO-THHEHHOW W KBaapaTU4HO# (yHKINH, cTpouTh uX rpaduku. CTpouTs H
yuTarh rpagukoB ¢pyHkuid. Mccaenosars ¢pyHkuu. CocTaBisTh pa3andHble BUABI QyHKIMI 110 JaHHOMY YCJIOBHIO,
pelaTh 3a1a4M Ha SKCTpeMyM. BolnonHsTh npeobpazoBanusi rpaduka GyHKIKH.

Oo0partHble pyHKIUN

dopmynupoBaTh NOHATHE 00pAaTHON (YHKLMH, ONPENENATh BH U CTPOUTH Ipaduk 0OpaTHOH (YHKINH, HAXOAUTD
ee obiacTH onpeneneHus U oOnacTi 3HaueHUH. [IpuMeHsATs cBoWicTBa (DYHKUIMI NMpH MCCIEJOBAaHUM YpaBHEHHH U
pelieHny 3a1a4 Ha SKCTpeMyM. PopMyIHpoBaTh NOHSTHE CII0KHON (QYHKIHH.

PyOexxHBII KOHTpONE B  opme:

KOHTPOJIbHOM  paboThl  peuieHus
3ajad.
IIpoMexyTOUHBIE  KOHTPOJNb B

dopme: DK3ameHa.




CreneHnele,
IOKa3aTe/bHbIE,
Jorapupmuyeckne u
TPUTOHOMETPHYECKHUE

¢pyaknun. OOpaTHbIe
TPUIOHOMeTpHYecKHe
GyHKIMM

Beruncnare 3HaueHWs (QyHKUIMH MO 3HaUYeHHWIO aprymeHnTta. OmpenersTe MONOKEHHS TOYKM Ha rpaduke mo ee
KoOopJuHaTaMm U HaoOopoT. Mcnonb3oBarh cBOMCTBA (QyHKIMH AJIs1 CpaBHEHMsI 3HAYCHHUI CTEreHel u JioraprugMoB.
Crpouth TpaduKH CTENEeHHBIX W Jorapudmuueckux (yHkuuii. Pernath mokaszarenbHble W JIOTapUPMUYECKHE
YpaBHEHMsI U HEPaBEHCTBAa 0 W3BECTHBIM alropuTtMaM. JlaBaTb OIpeneneHHe HEMpephIBHON NEPUOIUUYECKON
byHkumK, GopMyIHpOBaTh CBOMCTBA CHHYCAa U KOCHHYCa, CTPOMTh MX rpadukoB. PopMyiIHpoBaTh OIpeaesicHne
TrapMOHMYECKUX KOJIEOaHUH U MPUBOANTH HPHUMEPH TAPMOHMYECKIX KOJICOAHNH VISl OTIMCaHUsI POLIECCOB B (pr3mKe
u apyrux oOmactsx 3HaHus. DopmynupoBarh ONpeAeNeHHE Pa3phIBHOM — Neproanveckod  (yHKImH,
(opMyIHpOBaTH CBOWCTBA TAaHTeHCAa M KOTaHIeHCA, U CTPOUTH HX Tpaduku. [IpuMeHATs cBo¥icTBa (PyHKUIWI IS
CpaBHEHMSI 3HAUCHWH TPHUTOHOMETPUYECKUX (YHKIMH, pemarth TpUTOHOMETpHYecKHe ypaBHeHWs.  Cmpoums
epaguxku 06pamHvlx MpPUSOHOMEMPUYECKUX DYHKYULL U onpederamsv no 2pagpukam ux ceoticmeda. BBIIOTHITH
peoOpa3oBaHus rpaduKoB.

MHOI'OI'PAHHHUKHU U KPYTJIBIE TEJIA

MHororpaHHuKH OnuceiBaTh U XapaKTEepU30BAaTh Pa3IWYHbIC BUABI MHOTOIPAHHHKOB, MEPEUHCIATh MX 3JIEMEHTHI M cBoiicTBa. | Tekymuit ~ KOHTpOIb: dopme
M306pakaTh MHOTOTDAHHMKM W BBITIOJHEHHE TMOCTPOECHHMS Ha HM300PQKEHMAX W MOJENSX MHOTOTPAHHHMKOB. | MHIMBHIYadbHOTO, (DPOHTATHHOIO
Beluniciienre JMHEWHBIX 3JEMEHTOB W YIJOB B IPOCTPAHCTBEHHBIX KOH(QUrypauusix, apryMeHTHPOBaTh CBOM | onipoca, pasHOYPOBHEBBIX 3ajad M
CyXIeHHA. XapaKTepu3oBaThb U H300paxxaTh CEUCHUS, pA36epmKU MHOZOSPAHHUKOE, BBIYUCICHUE IUIOMIanei .
. N 3a7aHui WHJIMBHyaJIbHbBIX
noBepxHocreil. CTpouTh mpocreiine cedeHus: Kyda, NMpu3Mbl, nUpamMuibl. [IpuMeHSTh (QakThl M CBEICHUS M3 .
. HUH.
mnarnverpun. VIMeTh MpeiCTaBieHHe O BHIAX CHMMETPHH B MPOCTPAHCTBE, (POPMYIHPOBATH ONPENCICHHS H | -or@
CBOMCTBA. XapaKTepH30BaTh CUMMETPHUIO TeJll BPAIEHHsS ¥ MHOTOIPaHHUKOB. [IpMMEHSTH CBOWMCTBA CHMMETPUHU .
PyOexHblii KOHTpOJIL B  Qopme:
NpU pelieHny 3aiad. Mcrnonb3oBaTh MPUOOpPETEHHBIE 3HAHMS JUIS MCCIENOBAHUS U MOJICITUPOBAHUS HECIOMKHBIX . p
3aga4. M300pakaTb OCHOBHbIE MHOTOTPaHHUKH U BHITIOJHATH PUCYHKH TIO YCIOBHSM 3aj1au. KOHTPOJILHOM  pabOTRI  PCUICHHA
" anray.
Tena u Omnpenenste BUIBI TEN BpalleHHs, (GOpMyIHpoBaTh MX ONpenercHus H cBoiicTBa. POpMyIHpOBaTh TEOPEMBI O ;[H .
o OMEXKYTOUYHBII KOHTPOIIb B
TMOBEPXHOCTH CEYEeHHH IlIapa IJIOCKOCTBIO U IUIOCKOCTH, KacaTeIbHOM K cepe. XapakTepu3oBaTh U H300paXkaTh Tela BPALICHUS, q)p gT p
. o opmMe: DK3aMeHa.
BpalleHust X pa3BepTKH, cedyeHHs. Pemare 3a7add HAa TOCTPOCHHE CEUEHMH, BBIUMCICHHE [UIMH, DPACCTOSHHUH, YIJIOB, P
rtomasei. IIpoBouTh H0Ka3aTenbHble pacCyKICHUsS NIPH PELICHUH 3anad. [IpuMeHsTh CBOICTBAa CHMMETPHUU NPU
pelIeHHH 3a/ad Ha Tesia BpalleHWs, KOMOMHAIMIO Tesl. M300pakaTh OCHOBHBIE KpYIJIbIe TeNa U BBIIOJHATH
PHUCYHKH II0 YCJIOBHIO 3a]1a4H.
HAYAJTA MATEMATHUYECKOT'O AHAJIN3A
MocaenoBarenbHocTn | PopMynmupoBaTh ONPENETICHUE YHCIOBOM MOCIENOBATEIBHOCTH, CHOCOOBI €€ 3aJaHus, BBIYUCIITE €€ wWiIeHbl. | TeKkymuid  KOHTPOJIb: dopme
DopMyanpoOBaTh ONPEIEICHUE npedend nociedo6amenbHoCmy. BoIucmsrs cymMmmy OECKOHEYHOTO YHCIOBOTO PAA | HHIMBHAYATbHOTO, (DPOHTAIBHOTO
Ha TMpHUMepe BBIYKMCICHUS CYMMBbI OECKOHEYHO y61)113;cuou1e14 TEOMETPHHIECKOH  MPOrpeccH. Pemats 3amaun Ha ONpoca, Pa3sHOYPOBHEBBIX 3a7a4 I
nprMeHeHre (opMyJIbl CyMMbI OECKOHEUHO YOBIBarONeH reoMEeTpUYECKOH IPOrPECCHH. o
= 3a1aHui WHIWBUIYaIbHBIX
Mpoussoanasa u ee | DopMmynupoBaTh onpezelicHUe Npou3BoAHOH. PopMyaHpoBaTh €€ MEXaHHYECKOI0 U I'€OMETPHYECKOTO CMBICHA, S
JTAHUH.

NpHMeHEeHHue

MU3YUYCHHUEC aJITOpUTMa BbIYHCICHUSA HpOHSBOHHOﬁ Ha TpUMEPE BLIYUCIICHUA MTHOBEHHOM CKOPOCTH U YIJIOBOI'O
ko3¢ duimenta kacarenbHOW. COCTaBIATh ypaBHEHHUS KacaTelbHOM B OOmeM BHAE. YMETh BBITIOJNHATH IPaBHIIA
i depeHIupoBanHus, MOJIb30BaThCs TaOJIMIAMU TPOWU3BOJHBIX JJIEMEHTApPHBIX (QYHKIMHA, HPUMEHATh JUIs
maddepeHnpoBands (QYHKIUH, COCTaBICHHA YpPaBHEHHs KacaTelnbHOH. DopmMymmpoBaTe TEOpPEMBI O CBA3U
CBOWCTB ()YHKIHMH M HpoW3BOJHOW. IIpOBOIMTH ¢ MOMOLIBIO MPOM3BOMHON HCCIENOBaHUS (QYHKIMH, 3aJaHHOMN
(dopmyoil. YcTaHaBINBATh CBSI3M CBOMCTB (DYHKIMH M MPOM3BOIHOW 1O uX rpadukam. [IpuMeHSITs IpOU3BOIHON
JUIsL pellIeHNs 3a/1ad Ha HaXx0JKAeHHe HanOoJIbIIero, HAMMEHBIIEr0 3HAYCHHSI M HA HAXOXKJICHHE IKCTpEeMyMa.

HUHTET'PAJ X ET'O IPUMEHEHHE

PyOexHblii KOHTpOJL B Qopme:

KOHTPOJIBHOH  pabOoThl  perIeHus
3ajau.
[IpoMexyTO4YHBII  KOHTPOJIb B

dopme: Dx3ameHa.




IlepBooOpa3Has "
HHTErpaJ

@opMynupoBaTh ONpEAElCHHE HWHTErpaia M IMepBooOpasHoi. DopMynmupoBaTh MpaBHiIa  BBIUYUCICHUS
nepooOpazHoii u Teopembl Hplotona— Jleitonuna. Pemats 3amaun Ha cBsi3b 11epBOOOPA3HON M €€ MPOU3BOJIHOM,
BBIYUCIISITH NEPBOOOPA3HON Ui AaHHO# (yHKUMHU. Penrarh 3amauu Ha MpUMEHEHHE WHTErpaja Uil BbIYMCICHHS
(U3HUECKUX BEIIMYMH U IIOMIAACH.

SJIEMEHTHBI TEOPUH

BEPOSITHOCTU U MATEMATUYECKON CTATUCTHKH

SJIeMeHThbI
BEePOSATHOCTEH

TeoOpuH

JlaBaTh KJIACCHYECKOE OIpEJIETICHHE BEPOSITHOCTH, CBOWCTB BEPOATHOCTH, TEOPEMBl O CyMME BEPOSTHOCTEH.
PaccmarpuBath npuMepsl BRIYMCICHHUS BEpOsITHOCTEH. PemaTh 3a1a4um Ha BRIYMCIEHHE BEPOSITHOCTEH COOBITHI

YPABHEHHWS U HEPABEHCTBA

YpaBHeHus u
CHCTEeMbI YpaBHeHMU It
HepaBencrBa n
CHCTEMbI HEPABEHCTB
¢ IBYMsI
nepeMeHHbIMHI

dopMyTHpOBaTh MPOCTEHIINE CBEACHUS O KOPHSAX aireOpandecKkux YypaBHEHUH, MOHATHUSAMU HCCIEIOBAHUS
YpaBHEHUIl M CHUCTEM YpPaBHEHMI; TEOPHUIO PAaBHOCWILHOCTM YPaBHEHHH M €€ NMpUMEHATH ee. IIoBTOpsTh 3amucu
PpElIeHUs CTaH/IapTHBIX YpaBHEHHUH, PHUEMOB IPeoOpa30BaHusl ypaBHEHHH JUIsl CBEJCHHS K CTaHAAPTHOMY YPaBHEHHIO.
Pemare panuoHanbHBIE, WPpPAOHAIBHBIC, MTOKA3aTEIbHBIE M TPUTOHOMETPHUYECKHE YPAaBHEHHS M CHCTEMBI.
Hcnonb3oBarhk cBoiicTBa M rpaduku GYHKIMH Ut pemieHnst ypaBHeHUH. [IOBTOPSTh OCHOBHBIE NMPUEMBI PELICHUS
cucrteM. Pemars ypaBHEHHMsI C NPHUMEHEHHEM BCEX MHPUEMOB (Pas3loKEHHs HA MHOMKHTEIM, BBEJECHHUS HOBBIX
HEW3BECTHBIX, ITOJICTAHOBKH, TIpaHyecKoro MeTona). Pemath cuCTeMbl ypaBHEHHH C INPHUMEHEHMEM pPasiIMYHBIX
crioco6oB. GopMyIHpoBaTH OOIIKE BOIPOCH! PELICHUsI HEPABEHCTB M MCIIOJIb30BaHUE CBOWCTB U IpauKoB (PyHKIHUH NpH
pCIIeHNY HepaBeHCTB. PenaTh HEpaBEHCTBA W CHUCTEMBI HEPABEHCTB C IIPUMEHEHHEM pa3iIMYHBIX CIIOCOOOB.
[TpumeHsTH MaTeMaTHYecKue METOABI JUIS PEICHHUS! COAEpKATeJbHBIX 33/1a4 M3 Pa3IMYHBIX OONacTedl Hayku U
npakTHKH. MHTepIIpeTHpoBaTh pe3ylbTaThl C yIETOM PEAIbHBIX OTPAaHUUCHHH.

dopme
(poHTaNBHOTO

Texymui KOHTPOJIb!
WHJUBUIYAJIBHOTIO,
OIpoca, Pa3sHOYPOBHEBBIX 3a7ad U
3alaHui MHIUBUAYAJIBHBIX

3aJaHuH.

PyOexHblii KOHTpOJIL B Qopme:

KOHTPOJIBHOUW  PabOTBl  peleHws
3ajad.
IIpoMexKyTOUHBI  KOHTPOJIb B

¢dopme: DK3ameHa.




3. TPEBOBAHMUSA K PE3YJIBTATAM OCBOEHMUA OCHOBHOM
OBPA3OBATEJIbHOM TIPOTPAMMBI OV].04 MATEMATHUKA: AJITEBPA W
HAYAJA MATEMATHYECKOI'O AHAJIM3A, TEOMETPUAIL.

OcBoeHue cojaepkaHus ydeOHOM aucHUIUIMHBI «MartemaTtuka: anreOpa W Hadaia
MAaTEMaTUYECKOI'0 aHalin3a; TeOMETPHs» 00eCleunBaeT JOCTHKECHHUE CTYIEHTaMM CIIETYIOUINX
pe3yabTaTOB:

® INYHOCTHBIX:

- c(OPMHPOBAHHOCTh MPEJACTaBICHUN O MaTEeMAaTUKE KaK YHUBEPCAJIbHOM SI3bIKE HayKH,
CPEJICTBE MOJICIMPOBAHUS SIBJICHUI U MPOILIECCOB, UAEIX U METOAAX MAaTEMATUKH;

- INOHMMAaHHME 3HAYMMOCTM  MaTEeMaTHKM Ul  HAy4YHO-TEXHHYECKOIO  IIporpecca,
c(OpMUPOBAHHOCTh OTHOILEHUSI K MaTEMATHUKE KaK K 4acTU OOILIEYeIOBEYECKONW KYIbTYphl Yepes3
3HAKOMCTBO C UCTOPHUEH PA3BUTHUS MATEMATUKH, IBOJIOLUEH MAaTEMAaTUUECKUX UIIEH;

- pa3BHUTHE JIOTMYECKOTO MBIIUICHHS, IPOCTPAHCTBEHHOTO BOOOPAKEHHS, aITOPUTMUIECKOM
KYJIBTYpbl, KPUTHYHOCTH MBILUIEHUS! Ha YPOBHE, HEOOX0AUMOM i Oyayiieil npodeccuoHalbHON
NEeATEeLHOCTH, JIJIS TPOI0JDKEHUSI 00pa30oBaHUsl U caMOOOpa30BaHuUs;

- OBJIAJICHUE MATEMaTHMYECKUMH 3HAHUSAMU M YMEHHSIMH, HEOOXOIUMBIMU B MOBCETHEBHOMN
KHU3HU, JUIsI OCBOEHMSI CMEXHBIX  €CTECTBEHHOHAYYHBIX  JUCHMIUIMH M JUCLUIUIUH
npoeCCUOHANBHOIO IUKJIA, /I TOJIy4eHUs o0pa3oBaHMs B 00JacTiIX, HE TPeOYIOIIHX
yIiyOJIeHHON MaTeMaTUYeCKON IMOATOTOBKH;

- TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHHIO, B TOM 4YHCIE CaMO00pa30BaHMIO, Ha
MPOTSKEHUH BCEH JKU3HM; CO3HATEIbHOE OTHOILIEHUE K HEIIPEPHIBHOMY O0PAa30BaHUIO KaK YCIOBHUIO
YCIIEIIHOM Mo eCCHOHAIbHON U 00IECTBEHHON ACSTEIbHOCTH;

- TOTOBHOCTh M CIIOCOOHOCTb K CaMOCTOSATEJIbHOW TBOPYECKOW UM OTBETCTBEHHOU
NESATENBHOCTH;

- TOTOBHOCTh K KOJJISKTUBHOM paboTe, COTPYIHHYECTBY CO CBEpPCTHUKaMH B
00pa3oBaTeNIbHON, OOIIECTBEHHO MOJE3HOM, Yy4eOHO-MCCIIe0BATEIbCKOM, MPOEKTHOW U JAPYrHX
BUJAX JIESATEIbHOCTH;

- OTHOLICHHE K MPO(ECcCHOHATBHOMN eATeNPHOCTH KaK BO3MOXKHOCTH y4acTHsl B PELICHUU
JIMYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX, OOIIEHAI[MOHATIBHBIX MPOOJIEM;

e MeTanpeJIMeTHBIX:

- YMEHHME CAaMOCTOSITEJIbHO OIPEACIATh LENM JACSITEIbHOCTH M COCTaBJIATh IUIAHBI
NESATENbHOCTH;  CaMOCTOSITENIbHO  OCYLIECTBJISATh,  KOHTPOJUPOBATb M  KOPPEKTUPOBATH
JESATENBHOCTD; UCIIOIb30BaTh BCE BO3MOXKHBIE PECYPCHI ISl JOCTUKEHMSI TIOCTABICHHBIX LIEJIEH U
peanusalyy jIaHoB JeSTEIbHOCTH; BHIOMPATh YCIEIIHbIE CPATErHH B Pa3IMUHBIX CUTYalUsX;

- yYMEHHE NpPOAYKTHBHO OOIIAThCS W B3aUMOJCHCTBOBATH B IPOLECCE COBMECTHOM
NEeSTENbHOCTH, YYUTHIBATh MO3ULIMU APYIHMX YYaCTHHUKOB AESTENbHOCTH, 3P(GEKTUBHO pa3peliarh
KOH(JIUKTBI;

- BJQJICHME HaBbIKAMU I[103HABATEJIbHOM, Y4eOHO-HCCIEIOBATEIbCKOM U MPOEKTHOM
JeSITeIbHOCTH, HaBBIKAMU Pa3pelieHus: Ipo0ieM; ClIoCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY
MIOMCKY METOJIOB pEUICHHsI MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3INYHbIX METO/I0B MIO3HAHMUS;

- TOTOBHOCTh U CHOCOOHOCTh K CaMOCTOSITEIbHOH HWH(OPMALMOHHO-TI03HABATEIHHON
NESTEeIbHOCTH, BKJIIOYAash yYMEHHE OPHEHTUPOBATHCA B PA3JIMYHBIX HCTOYHHMKAX HH(pOpMalUH,
KPUTUYECKH OLEHUBATh M HMHTEPIPETUPOBATh HHPOPMALMIO, MOIYyYaeMyl0 M3 Pa3JINYHbIX
HUCTOYHUKOB,;

- BIAJCHHUE S3BIKOBBIMM CPEACTBAMU: YMEHHE SICHO, JIOTMYHO U TOYHO H3JIaraTtb CBOKO
TOYKY 3pEHUS, UCIIONIb30BATh aJICKBATHBIC A3BIKOBBIC CPEJCTBA;

- BJAaJCHHE HaBbIKAMHM I103HABATENbHOM pe(IEeKCUUM KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUM U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHWM, I'PAHMI] CBOETO 3HAHUA U
HE3HaHHUs, HOBBIX I103HABATEJIbHBIX 33124 U CPEACTB JUUISl UX JOCTHIKEHUS;

- ILeJICYCTPEMJIEHHOCTh B TOMCKaX M NPUHATHM PELEHHH, COOOPa3UTEIbHOCTh U HMHTYHUIMS,

Pa3BUTOCTh MPOCTPAHCTBEHHBIX TPEACTABICHUH; CIMOCOOHOCTh BOCHPUHHMATH KpacoTy H

rapMOHHIO MUDA;

23



® IpeaIMeTHBIX:

- c(hOpMHPOBAHHOCTH TPEJCTABICHUH O MATEMATHKE KaK YacTH MHUPOBOU KYJIbTYPHI H
MecCTe MaTeMaTUKH B COBPEMEHHOW IUBMIIM3AIUH, CIIOCO0AX OMUCAHUS SBJICHHUM peanibHOro Mupa
Ha MaTeMaTHUYECKOM SI3BIKE;

- c(opMHpPOBAHHOCTH MPEACTABICHUM O MaTeMaTHYECKUX TMOHSATUSIX KaK Ba)KHEHIIMX
MaTeMaTHUYECKUX MOJIEISAX, MO3BOJISIONIMX OMHUCHIBATh M M3y4aTh Pa3HbIC MPOIECCHI U SIBJICHUS;
MMOHMMAaHKUE BO3MOKHOCTH aKCMOMAaTUYECKOTO MOCTPOCHHSI MATEMAaTUYECKUX TEOPHUH;

- BJIaJICHHUE METOJIaMH JI0KAa3aTeJIbCTB M AJITOPUTMOB PEIICHUS, YMEHUE HX MPUMEHSITH,
MIPOBOANTD JJOKA3aTeIbHbBIE PACCYKICHHS B XO/I€ PEILICHHUS 3314,

- BJIaJICHUE CTaHAAPTHBIMU IPUEMAMH PEIICHUS PalUOHAIBHBIX U HPPAlMOHATBHBIX,
MOKAa3aTeIbHbIX, CTENEHHBIX, TPUTOHOMETPUUYECKUX YpPAaBHEHHH U HEPABEHCTB, HX CHCTEM;
WCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM, B TOM YHCIE ISl TMOUCKA PEIICHHS |
WTIOCTPAINK PEIICHNs YPAaBHEHUIN 1 HEPABEHCTB;

- c(hopMHPOBAHHOCTH MPEACTABICHUI 00 OCHOBHBIX IMOHSATUSIX MAaTEMATHUECKOTO aHAIN3a
U UX CBOWCTBaX, BIJICHUE YMEHHMEM XapaKTepU30BaTh IMOBeJcHHE (YHKIMI, HCIOIb30BaHUE
MOJTYYCHHBIX 3HAHUM JIJIs1 OMTUCAHUS U aHAJIN3a PeabHBIX 3aBUCUMOCTEH;

- BJIaJICHUE OCHOBHBIMHM MOHSATUSIMU O IUIOCKMX U TNPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX
(durypax, uXx OCHOBHBIX CBOMCTBax; C(hOPMHPOBAHHOCTh YMEHHUS PACIO3HABATH T€OMETPUUECKHUE
burypsl Ha dYepTekax, MOAENAX MU B peajbHOM MHpEe; NPUMEHEHHE H3yYeHHBIX CBOMNCTB
reoMeTpuueckux Guryp u GopMmys IS pEeIIeHUH T€OMETPUICCKUX 3a/1a49 U 33/1a4 ¢ TPAKTUIECKUM
COJIepKAHUEM;

- cOpMHUPOBAHHOCTh TPEACTABICHHM O TIpoleccax W  SBJICHHUSAX, HMEIOIIHNX
BEPOSITHOCTHBIA XapaKTEp, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B pPEaJbHOM MHPE, OCHOBHBIX
MOHSATUAX DJIEMEHTAPHOW TEOPWUU BEPOSITHOCTEW; YMEHUN HAXOJIWUTh W OICHUBATH BEPOSITHOCTH
HACTYIUICHHSI COOBITHI B MPOCTEHIIMX MPAKTUYECKUX CUTYAIUSX U OCHOBHBIE XapaKTEPHUCTUKH
CIIy4ailHBIX BEJINYHH;

- BJIaJICHHE HABBIKAMH KCIIOIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MPOTPaMM MpPH PEIICHUH
3azad.

4. AHAUBUJYAJIbHBINA IPOEKT

WuauBuayaibHbI POEKT MpEACTaBIAET co00il ocolyro hopMy opraHuzanuu JesTeIbHOCTH
CTyIEeHTOB (yueOHOE UCCIICIOBAHUE UITN YICOHBIH MPOCKT).

WuauBuayanbHbI MPOEKT BBHIMONHIETCS CTYJECHTAMH CaMOCTOSITENIBHO IO/ PYKOBOACTBOM
yauTens (TbIoTOpa) Mo BEIOPAHHOW TeMe B paMKax OJHOTO WM HECKOJBKUX M3y4aeMbIX y4eOHBIX
MIPEeIMETOB, KypCOB B JIF000I M30paHHOI 001acTH IeATEIbHOCTH (TI03HABATENHLHOM, TPAKTUYECKOM,
y4eOHO-UCCIIEA0BATEIbCKOM, COIUATBHOM, Xy/105KECTBEHHO-TBOPUYECKON, HHOM).

Pe3ynbraThl BEIOTHEHUS MHAUBUIYAIbHOTO POEKTA AOKHBI OTPaXaTh:

e  chOpPMHUPOBAHHOCTH HaBBIKOB KOMMYHUKATUBHOM, y4eOHO-HCCIIeIOBATEIIBCKOM
JESATEIBHOCTH, KPUTUIECKOTO MBIIIIICHHS,

® CIOCOOHOCTh K WHHOBAIIMOHHOW, aHaJUTHYECKOM, TBOPYECKOM, WHTEIIEKTYyalbHOM
JeSITETbHOCTH,

e chOpPMHPOBAHHOCTh HABBIKOB IPOEKTHOM JIE€ATEIBHOCTH, a TaKKE CaMOCTOSITEIbHOTO
NPUMEHEHUS MPHOOPETEHHBIX 3HAHUN M CIOCOOOB NEHCTBUI MPHU pEHICHUH Pa3IHYHBIX
3a/1a4, UCIONb3Ysl 3HAHUS OJTHOTO WJIM HECKOJBKUX YYEOHBIX MPEJAMETOB WM MPEIMETHBIX
obnacreif;

® CrHocOOHOCTP TIOCTAaHOBKM 1LeMH H  (OPMYTUpOBaHHMS THUIOTE3bl  HCCIIECIOBAHUS,
IUIAaHUPOBaHUA paboThl, OTOOpa M MHTEpIpeTalud HEeoOXoauMoH uH(pOpManuy,
CTPYKTYpUPOBAaHUS apryMEHTallMu pe3yJibTaTOB MCCIEAOBAHUS Ha OCHOBE COOpaHHBIX
JTAaHHBIX, PE3EHTALIUU PE3YIbTATOB.

WuauBuayallbHbI TPOEKT BBIMOJIHAETCS OO0y4arolmMMCsl B TE€YEHHE OJHOTO WM JIBYX JIET B
pamMkKax y4eOHOrO BPEMEHH, CHEIHMAIbHO OTBEIEHHOIO Y4YeOHBIM IUJIAHOM, U JIOJDKEH OBITh
MpPE/ICTaBIeH B BHUJE 3aBEPLICHHOIO0 y4eOHOro HCCIEeJOBaHUS WIM Pa3pabOTaHHOIO MPOEKTa:
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MH(POPMALIMOHHOTO, TBOPYECKOTO, COIIMAIBHOTO, MIPUKJIIATHOTO, WHHOBAIIMOHHOTO,
KOHCTPYKTOPCKOT'O, HH)KEHEPHOTO.

4.1. IlpumepHbie TeMbl pedepaToB (10KJIAT0B), HHAUBUAYAJIbHBIX IPOEKTOB:

* Matemaruka /[IpeBHero Erunra ¢ no3uumii MateMatuku XX B.

* Maremaruka /[peBHero BaBuiiona ¢ no3unuii Marematuku XX B.

* Teopus orHomenuit EBnokca u Teopus ceuenuit Jlenexnuaa (CpaBHUTEIBHBIN aHAIH3).

* Unterpanmonnpie U auddepeHnranbHble METOABl JPEBHUX B HMX OTHOIIEHUH K
muddepeHIMaTbHOMY U HHTETPaJIbHOMY UCUHCICHHUIO.

* OTKpBITHE JIOTapu(MOB U TPOOIEMBI COBEPIICHCTBOBAHUS BBIYMCIUTENBHBIX CPEACTB B
XVII-XIX BB.

* PoxxzieHne Marematuyeckoro anainusa B Tpyaax M. HerotoHa.

* Poxxnenne matemMaruueckoro ananusa B Tpyaax I'. JleiiOuuna.

* Poxxnenue aHanIuTU4ECKOM reOMETPUH U €€ POJIb B pa3BUTUU MaTeMaTuku B X VII B.

« JI. Diinep u pazButre Mmarematudeckoro anaiausa B X VIII B.

* [Ipobnema uHTErpUpOBaHUs qU(PepeHIMaNbHbIX YpaBHEeHHH B KBagpaTypax B X VIII-XIX
BB.

 KauectBennas teopus nudpdepennuansupix ypasHeHunid B XIX—XX BB.

* 3a7a4a 0 JIBIKEHUH TBEPJIOTO Tejla BOKPYT HETOJIBIKHON TOUkH M MatemaThka X VIII-XX
BB.

* AHanmuTrueckas Teopus nuddepeHnuanpHeix ypaBHeHHH XIX—XX BB. m 21-1 mpobOiema
I'unsbepra.

* [IpoGnema pemenust anredpandeckiux ypaBHEHH B paguKaiax oT eBKINA0BbIX «Hauam» mo
H.I'. Abens.

* Poxxnienue u pazsutue teopuu ['anya B XIX — nepBoii noigosune XX B.

* Meton mHororpannuka ot M. HeroTona 10 koHna XX B.

* OTKpbITUE HEEBKIUIOBOM TE€OMETPUM U €€ 3HAUCHHUE I pa3BUTHS MATEMATHKU H
MaTeMaTHYECKOI0 €CTECTBO3HAHHUS.

* Benukas teopema @epma ot [1. depma no A. Vaiinca.

* PazBuTHe BBIYMCIUTENIBHON TEXHUKHA BO BTOPOU 1osioBuHE XX B.

* KonTrHyyM-THIIOTE3a U €€ POJib B pPa3BUTUHU UCCIEAOBAHUI IO OCHOBAHUSAM MAaTEMATHUKHU.

* Teopema ['€nesist 0 HEMOTHOTE M UCCIIEIOBAHUS IT0 OCHOBAHMSIM MAaTeMaTUKU B XX B.

* Jloknax /. F'unsbepra «Marematudeckue mpoOaemMbl» U MaTeMaTHKa XX B.
5. UTOT'OBAS ATTECTALIUA.

KoHTponb 1 o1ieHKa pe3ynbTaToB OCBOEHUS yueOHOW AUCIMILIMHBI «MaTeMartuka: anredpa u
Hayaja MaTeMaTH4YeCKOr0 aHaln3a; TeOMETPUs» OCYIIECTBISETCS IpEernojaBaTesieM B Ipoliecce
MPOBEICHUSI TMPAKTUYECKUX 3aHATHH, TECTUPOBAHMSA, a TAKKE BBIMOJHEHHUS OOYJaIOMIMMUCS
WHANBUAYAIbHBIX 33/1aHUH, IPOEKTOB, UCCIIEI0BAHUH.

OcBoeHue oOydJaromuMucs paboueld MPOrpaMMbl 3aBEPIIACTCS WTOTOBOM aTTeCTallMell B
(dhopMe MUCHMEHHOT0 IK3aMEeHa.

6. YCJIOBUSA PEAJIM3AIIMA YUYEBHOM JUCIUTLIMHBI
oYl 04. MATEMATHUKA: AJII'EBPA N HAYAJA MATEMATHUYECKOI'O
AHAJIN3A; TEOMETPUSI.

6.1. TpeGoBanusi K MUHIMAJILHOMY MaTepPHATbHO-TEXHHYECKOMY 00ecneYeHHI0

OcBoeHue mporpamMmbl ydeOHOM aucuMIUIMHBL «MatemaTuka: anredpa U Haudanla
MaTEeMaTHYECKOTO aHalln3a; TEeOMETPHUS» npernoiaracT Haludhue B MPo(ecCHOHATBHOM
00pa30BaTEeNIbHONW OpTaHU3AINH, PeaTH3yIomeld 00pa30BaTeNbHYIO MPOTPAMMY CPEIHETro OOIIETOo
obpazoBanus B mpenenax ocBoerus OIIOIT CIIO wa 6aze ocHOBHOro 00Iero ooOpazoBaHus,
yuyeOHOro kaOWHETa, B KOTOPOM HMEETCS BO3MOXHOCTh OOECHEYHTh CBOOOIHBIN IOCTYN B
HuTepHeT BO BpeMsl y4eOHOT0 3aHATHS U MIEPHO] BHEYYEOHOM JeSTEITLHOCTH 00YUYarOIIUXCS.
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[lomemenne  kabuHETa  JOJDKHO  YIOBJIETBOPATH  TpeboBaHusiM  CaHMTapHO-
snuaeMuosornyeckux npasui U HopMaTuBoB (CanlluH 2.4.2 Ne 178-02) m ObITh OCHAILIEHO
TUIOBBIM ~ O0OpPYJOBaHMEM, YKa3aHHBIM B HACTOSIIMX TpeOOBaHUAX, B TOM 4YHUCIIE
CIICIMAIM3UPOBAHHOM Y4eOHOW MeOenpl0 M CpeAcTBaMH OOYYEeHHUs, TOCTATOYHBIMHU IS
BBITNIOJTHEHHS TPEOOBaHMI K YPOBHIO MOATOTOBKH 00 YUYaIOLIHXCS.

B kabuHeTe HOKHO OBITH MYJIBTUMEINITHOE 000pyI0BaHKE, TIOCPECTBOM KOTOPOTO YUACTHUKH
00pa30BaTEILHOTO TpoIlecca MOTYT IMPOCMATPUBATh BHU3YalbHYI0 HMH(OpPMAIUIO 10 IPaBy,
co3/1aBaTh MIPE3CHTALUH, BUACOMATEPHAJIbl, UHbIE JOKYMEHTHI.

B cocTtaB yueOHO-METOJMUECKOro U MaTepUabHO-TEXHUYECKOTO 00eCredeHus] IporpaMmMbl
yueOHOU nucuuiianHbel «MaTeMaTuka: anredpa 1 Hadyaja MaTeMaTUYeCKOro aHalln3a; FeOMEeTPHUs»
BXOJIAT:

* MHOTO(YHKIHOHATHHBIA KOMILJIEKC IO aBaTENs;

* HarsIAHble T1ocoOMs  (KOMIUIEKTHI  y4eOHBIX  TaOaMI, IUIAKaTOB, IOPTPETOB
BBIIAIOIINXCS YYCHBIX-MAaTEMaTHKOB U JIP.);

* uH(}OPMALMOHHO-KOMMYHHUKATHUBHbIE CPE/ICTBA;

* JKpaHHO-3BYKOBBIE ITOCOOUS;

* KOMIUIEKT TEXHHUUYECKOH TOKyMEHTAlll{, B TOM YHCJIE Macrnopra Ha cpeicTBa o0ydeHus,
MHCTPYKIMH 110 UX MCIOJIb30BAHUIO U TEXHUKE O€30IaCHOCTH;

* OuOJMOTEUHBIN QOH]I.

B nponecce ocBoeHus nmporpaMmsl yueOoHoOM AucuUIInHbl «MaremaTuka: ajaredpa u Hauyaja

MaTeMaTHYECKOTO aHalln3a; T€OMETPHS» CTYACHTHI JOKHBI UMETh BO3MOXXHOCTBH JOCTyNHa K
AJEKTPOHHBIM y4eOHBIM MaTepuajaM MO0 MaTeMaTHKEe, UMEIOIUMCS B CBOOOJHOM JOCTYIE B
cetu IHTepHET (JICKTPOHHBIM KHUTAM, IPaKTUKyMaM, TecTaM, matepuaiam EI'D u ap.), caiitam
rOCy/IapCTBCHHBIX, MYHHIIMITAJLHBIX OPTAHOB BIIACTH.

6.2. UndopmannonHoe obecrieyeHune o0ydeHust

OcHOBHbIE HICTOYHUKHU:

1) bammako M.M. Marematuka: y4yeOHMK JJIS CTYA. YYPSKICHHH cpea. mpod.
obpazoBanms. — M., 2015.

JlonoTHUTEeIbHBbIC HCTOYHUKH:
s cryneHToB

1) bammakoB M.J. MaremaTrka: anredpa U Hadajga MaTEMaTHYECKOrO aHAIIN3a, [COMETPHS:
y4eOHMK ISl CTYAEHTOB MPO(ECCHOHANBHBIX O00pPa30BaTENbHBIX OPraHU3aIMid, OCBAMBAIOIINX
npodeccuu u cnennaabHoctu CI1I0. — M.,2017

2) bammakoB M.M. Maremaruka: anreOpa u Hayajia MaTeMaTHYECKOTO aHAIN3a, TEOMETPHSI:
C6opHuK 33124 TPO(UIBHOM HAIIPABICHHOCTH: yueb. mocodue i CTYI€HTOB MPO(EeCCHOHAIBHBIX
00pa30BaTENbHBIX OpraHU3alni, OCBaNBAOIUX Ipodeccuu U crieruansHocTi CI10. — M.,2017

3) bammakoB M.W. Matemaruka: anreOpa U Hayalla MaTEMaTHYECKOTO aHAIM3a, TEOMETPHSI:
3amaunuk: y4e0. mocoOue JUisi CTYyISHTOB MPOPECCHOHATBHBIX 00pa30BaTEIbHBIX OPTaHU3AIHM,
ocBanBarouux npodeccun u cneunansuoctu CI10. — M.,2017

4) bammakoB M.J. MaTtemaTuka: anreOpa U Havajia MAaTeMaTHYECKOTO aHAJIHM3a, TEOMETPHSL:
DJEeKTPOHHBIA y4yeb.- METOJl. KOMIUIEKC JUIsl CTYJAEHTOB NpOo(ecCHOHATIbHBIX 00pa3oBaTeIbHBIX
opraHu3zaluii, oceanBaromux npodeccun u crnenuansuoctu CIIO. — M.,2017

5) I'yces B.A., I'puropeeB C.I'., MBonrmna C.B. Maremaruka: anrebpa u Havana
MaTeMaTHYECKOro  aHaliu3a, TeOMETpHs: YUYeOHUK s  CTYAEHTOB MpPO(ecCHOHAIbHBIX
00pa30BaTeNIbHBIX OpraHu3aluii, ocBauBaIUX npodeccuu u crneruansHocty CII0. — M.,2017
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Jus npenogasaresiei

1) O6 ob6pazoanuu B Poccuiickoit ®eneparuu: geaep. 3axod ot 29.12. 2012 Ne 273-D3 (B
pen. Genepanbubix 3akoHOB OT 07.05.2013 Ne 99-®@3, 0107.06.2013 Ne 120-D3, ot 02.07.2013 Ne
170-@3, or 23.07.2013 Ne 203-®3, 0125.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-@3, ot
03.02.2014 Ne 15-®3, 0105.05.2014 Ne 84-03, ot 27.05.2014 Ne 135-03, ot 04.06.2014 Ne 148-
@3, ¢ u3M., BHeceHHbIMU DenepanbHbiM 3akoHOM 0T 04.06.2014 Ne 145-®3, B pen. ot 03.07.2016,
c u3M. ot 19.12.2016.)

2) Ilpuka3 MunuctepcrBa oOpazoBanuss u Hayku PO ot 17.05.2012 Ne 413 «O6
YTBEPXKACHUU (eepallbHOTO TOCYAAPCTBEHHOTO 00pa30BaTENbHOIO CTaHAApTa CPEIHEro
(mosHOTO) 001IIETO 0OPA30BAHUS.

3) IIpuka3 MunucrepctBa obpa3oBanusi u Hayku P® ot 31 gexabps 2015 r. N 1578 "O
BHECCHUHM W3MEHEHUH B (pefepalibHbIN TOCYAapCTBEHHBIM 00pa30BaTeNbHBIN CTaHIAAPT CPEIHETO
obmiero 00pa3oBaHMsA, YTBEpXKIEHHBIH MpHKa3oM MHHUCTEpCTBA OOpa30BaHUS W HAYKH
Poccuiickoit ®enepanuu ot 17 mas 2012 r. N413"

4) IluceMo [lemapramMeHTa ToCcyJapCTBEHHON NONUTUKU B cdepe MOATOTOBKH pabodyux
kaapoB u JIIO MunucrepctBa oOpazoBanuss u Hayku P® ot 17.03.2015 Ne 06-259
«PexomMeHanMy MO OpraHu3aluy TMOJYYEHHsS CpeIHero ooiiero oOpa3oBaHUs B Mpelenax
OCBOCHMS OOpPa30BaTENbHBIX MPOrPaMM CPEIHEro MNpodecCHOHAIBHOr0 o0pa3oBaHMA Ha 0aze
OCHOBHOT'O 00mIero oOpa3oBaHUsi C yd4eToM TpeOoBaHMA QenepatbHbIX TOCYAapCTBEHHBIX
o0pa3oBaTelbHbIX CTAHAAPTOB M IOJy4yaeMOM Npodeccud WU CIEUUAIBHOCTH CPEIHEro
po¢eCCHOHATBHOTO 00Pa30BaAHUSY.

5) IlpumepHast ocHOBHasi oOpa3oBaTeNbHAs NpOrpaMMa CpeIHEero oOIero oOpazoBaHMS,
onoOpeHHas pemieHrueM (deneparbHOro  y4eOHO-METOIUYECKOr0 OOBEIWHEHUS 110 OO0IIeMy
obpazoBanuio (mpotokosn ot 28 uronst 2016 r. Ne 2/16-3).

HNHuTepHeT-pecypcesbl

1. www.fcior.edu.ru(MuadopmalimoHHbIe, TPEHUPOBOYHBIE U KOHTPOJIBHBIC MaTEPUAJIbI).
2. www.school-collection.edu.ru(Equnas  komtekipu — TUQPOBBIX  00pa30BATEIBHBIX
pPECYpCOB).
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7. IUCT IEPEYTBEPKJIEHWSI
PABOYEN MPOIT'PAMMBI YYEBHOM JUCIIATIJINHBI
OV, 04 MATEMATHKA: AJITEFPA U HAYAJIA MATEMATUYECKOI'O AHAJIN3A;
TEOMETPUS

7.1 CBezeHus 0 TIEpeyTBEPXKICHUU paboueil MporpaMMbl yueOHOM AUCIUIUIAHEI Ha OUEPETHOM

3 S Dy
G AONEXHOy Xy,
"~ \MX\O\ Q6PA3084 rgﬁ?O,?I
G \\“\'/\v\ v nf{o%:(“\‘fop s
Fo P\& = r %

¢ L7

20X2T.

« » 20 T.

PACCMOTPEHO Ha 3acegannu MK
IIportokon Ne_/, nata «-&f » 28z 2040
B jd ’
IIpencenarens MK _*

E.}O.®enopenko

IIpotokon Ne , mara «___ » 20 T
IIpencenarens MK
IIpoToxon Ne |, mata « _ » 2020 r.

[Ipencenarens KoMuCCHU
/ /

y4eOHBIH o

PACCMOTPEHO nenarormyecKuM COBETOM

ITpotoxon Ne 7 oT « 7 » abrpezr 2047

3aM. TUpeKTopa IO e Huxynunaa

ITporoxkon Ne_ o » 20
I.
3aM. TEpeKTopa
noYIIP
ITporoxom Ne_ ot « » 20

P
3aM. TUpeKTOopa
noYIIP

7.2. Peructpanus u3MeHEHUI

YueOHbI rog Paznen (anemeHT)

AgTop
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(®.1.0.,

TOIITUCh)

Homep n3meHenus,
mprtoxenus (Ne 1,
0e3 u3MeHeHuH)

2040 - 204/
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MHWHUCTEPCTBO OBPA3OBAHUS, HAYKU U MOJIOZIEXXKHOM ITOJIUTUKU

KPACHOJZIAPCKOI'O KPAS
I'OCYIAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIbHOE YYPEXJAEHUE
KPACHOJJAPCKOI'O KPASL
«YCIIEHCKHM TEXHUKYM MEXAHU3AIIMU U ITPOPECCUOHAJIbHBIX
TEXHOJIOT Uid»
PACCMOTPEHO COI''TACOBAHO
Ha 3acefgannu MK 3amecturens aupekropa mo YIIP

npoTtokoa Ne 1 ot «29» aBrycra 2019 1.
Hpg cenarens MK
%)

4

1 Hukynuna
» aBrycra 2019 r.

E. 1O. ®enopenko

KanennapHo-remaTuyeckmii mian

yqe6H0171 AUCHHUITIIAHEI OV]]. 04 MATEMATUKA: AJITEBPA U HAUAJIA
MATEMATHYECKOI'O AHAJIN3A; TEOMETPUS
Ha 2019/2022 y4yeOHBIN ron

Jas npogeccun: 46.01.03 JIenonpou3BoauTeENH

I'pynnsi: 2]1.

Ilo nucuunaune: OV]l. 04 MATEMATHUKA: AJITEEPA U HAYAJIA
MATEMATHUYECKOI'O AHAJIU3A; TEOMETPHUSL.

IIpenonaBaren: Consuuna O. B.

KosinyecTBo 4acoB no yye6HoMy miaHy 285 yacos.

CocraBeH B COOTBeTCTBHH C paGoueil mnporpaMmoii ydeGHOM IHCHHIUIMHBI OV, 04
MATEMATHKA: AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIU3A; TEOMETPHUS.



Ne Ypoka Conepixanue 3aHATHI Koa-no Tun ypoka Jlara IposeAehia ypows
acos JIaH hakr
Beenenne 1
1 MaTtemaTrKa KaK HHCTPYMEHT JUIsl ONMCaHUsI U MOJICIMPOBAHUS JKU3HEHHBIX U IIPOU3BOJCTBEHHOE - TEXHUYECKUX CHUTYAIMI 1 [u3ydenue HOBOrO MaTepuana 03.09.2019| 03.09.2019
PA3JIEJI 1. AJITEBPA (1) 11
Tema 1.1. Pa3BuTHe NOHATHS 0 YHCJIe 11
2 1.1.1. |Ilenbie u pannoHaJbHbIC Yncaa. ApHMeTHUSCKHUE TSHCTBHSI HAI YHCIIaMH. 1 |ycBoeHUsi HOBBIX 3HAHHI 05.09.2019( 05.09.2019
oTpaboTKa
3 1.1.2. |BeimonHeHue ynpaxxHeHHi o Teme: "Llesbie 1 palroHanbHbIe Yicia. ApudMeTHuecKue ACHCTBUS HAl YucIaMu” 1 |cosepmencTBoBanune 3HanuK, | 05.09.2019| 05.09.2019
YMEHUH
OTpabOTKa 1
4 1.13 1 |coBepmeHcTBOBaHHME 3HAHMHA, | 10.09.2019| 10.09.2019
BrimonHeHne ynpaxxHeHHH 1o Teme: "JlelicTBuTeNnsHbIe ynciaa. ApudMeTnieckue aeicTBUS Ha YnucaaMu.” YMEHU
5 1.1.4. |Tlpubnuxennsie Borarcierns. CpaBHCHNE YHNCIOBBIX BRIPAKCHUIA. 1 |[xomOuHHpOBaHHBII 12.09.2019| 12.09.2019
0TpaboTKa 1
6 1.15. |BemmonHenue ynpakHeHu# mo teme: " HaxoxaeHue mpuOIMKeHHBIX 3HAYCHUH BEJTMYMH U TIOTPEIIHOCTEH BHIYUCICHHA" 1 |coBeplieHCTBOBaHME 3HaHMi, | 12.09.2019| 12.09.2019
YMCHUI
7 1.1.6. |KoMmieKkcHbIe Yncia. 1 [xoMOMHHpOBaHHBIN 17.09.2019( 17.09.2019
oTpaboTKa 1
8 1.1.7. 1 |coBepuIeHCTBOBaHME 3HAHUH, 19.09.2019( 19.09.2019
BbIoNHEHNE BBIYMCICHUI ¢ KOMIUICKCHBIMU YHCIIAMH yMeHU I
OTPA0OTKA U
9 1.1.8. 1 [coBepiIeHCTBOBaHHME 3HAHMHA, | 19.09.2019| 19.09.2019
PenieHre npuKiIagHbIX 32124 C HCIOJIb30BaAHUEM (hOpMYITL. yMeHU I
oTpaboTKa 1
10 | 1.1.9. 1 |coBepuieHcTBOBaHME 3HaHMi, | 24.09.2019| 24.09.2019
Pelienne npuKIaJHbIX 331a4 HAa JBHIKEHUE. YMEHUI
0TpabOTKa U
11 | 1.1.10. 1 [coBepmencroBanue sHanHuit, | 26.09.2019| 26.09.2019
Pelienue npukiIagHbIX 3a1a4 Ha IPOLEHTHI YMEHHH
oTpaboTKa
12 | 1.1.11. 1 |coBepuencrBoBanue 3uanmnii, | 26.09.2019| 26.09.2019
AKTyanzalysi ¥ cucTeMatu3aiys 3HaHuil no teme:"PazBuTtue noustus o yucie" YMEHUI
PA3JIEJI 2. KOPHU, CTEIIEHU, IOTAPU®MbI 25
Tema 2.1. Kopun. CTenenun 14
13 | 2.1.1. [Honstue o crenensix (IToBTopeHHE IPOIICHHOr0) 1 [ycBoeHHS HOBBIX 3HAaHHH 01.10.2019| 01.10.2019
OTpavoTKa 1
14 | 2.1.2. |Bsmonnenue ynpaxsenuii no teme: "ITonstue o crenensix (IloBropenue npoitneHnoro)"” 1 |COBEpIICHCTBOBAHUE 3HAHMUI,
yYMeHHUH 03.10.2019] 03.10.2019
15 | 2.1.3. |KopHu HaTypaiabHOH CTENEHH W3 YKMCIa W MX CBOMCTBA. 1 |KoMOMHHpOBaHHBII 03.10.2019] 03.10.2019
0TpabOoTKa U
16 2.1.4. |BeinonHenue ynpaxHeHU Ha BHIYMCIICHHE KOPHEN HATYPaJIbHOW CTEICHH U3 YUCia 1 |coBepuieHcTBOBaHUE 3HAHMIA,
yYMEHHUH 08.10.2019] 08.10.2019




0oTpadoTKa 1

17 | 2.1.5. BemmonHeHue pacyeToB ¢ paauKanaMu. 1 |coBepuieHCTBOBaHMUE 3HAHUM,
yYMEHHH 10.10.2019| 10.10.2019
otpaboTKa
18 | 2.1.6. |Axryanmzanus 3HaHHI 110 TeMe: "KopHH HaTypanbHOH CTENeHH U3 YHcia M UX CBOHcTBa'". 1 |COBEpLICHCTBOBAHUE 3HAHMUIA,
YMEHHI 10.10.2019( 10.10.2019
19 2.1.7. |CremneHu ¢ AeWCTBUTEILHBIM ITOKA3aTEIEM U UX CBOMCTBA. 1 KOMOMHHPOBAHHBIN 15.10.2019] 15.10.2019
0TpadoTKa 1
20 | 2.1.8. Bemomuenue ymnpaxuenuit mo teme: "CTeneHn ¢ IeHCTBUTENBHBIM TIOKa3aTeleM 1 UX CBOWCTBA" 1 |COBEpIICHCTBOBAHUE 3HAHMUIA,
YMEHUI 17.10.2019( 17.10.2019
21 | 2.1.9. [Crenenu ¢ pannoHambHBIM ITOKA3aTEIEM U UX CBOWCTBA. 1 |koMOMHHPOBaHHBII 17.10.2019] 17.10.2019
oTpaboTKa 1
22 | 2.1.10. |Bemmonuenue ynpaxueHuii mo treme: "CTeNeHN ¢ paliOHAIBEHBIM [TOKa3aTeIeM 1 UX cBoiicTa" 1 |cOBepUICHCTBOBAaHUE 3HAHUH,
yYMEHHH 22.10.2019] 22.10.2019
23 | 2.1.11. |CpaBHeHHE CTEIEHEH. 1 |KOMOMHHpOBaHHBII 24.10.2019| 24.10.2019
24 | 2.1.12. |TIpeoGpa3oBaHue BHIPAXKECHUI, COTEPIKAIIMX CTCIICHH. 1 |KoMOMHHpOBaHHBII 24.10.2019| 24.10.2019
25 | 2.1.13. [Bremmonnenue ynpaxueruii mo reme: " I[Ipeobpa3oBaHyie BRIpaKeHHUH, COTEPKAIIIX CTEHeHH" 1 |kOMOWHHPOBAHHBII 29.10.2019| 29.10.2019
oTpaboTKa 1
26 | 2.1.14. |Axryanusanus 3HaHuit mo reme: "CreneHn" 1 |coBepuieHCTBOBaHME 3HAHUH,
YMEHHH 31.10.2019] 31.10.2019
Tema 2.2. Jlorapudpmsl 11
27 | 2.2.1. [Jlorapudmsl (necaTuunble U HaTypasibHble Jorapudmbl). [lepexon K HOBOMY OCHOBAHHIO. 1 |ycBOCHUSI HOBBIX 3HAHHIA 31.10.2019| 31.10.2019
28 | 2.2.2. |OcnoBnoe norapudmuueckoe Toxaecto. IlpaBuia aeicTBuii ¢ JorapudmMamMu 1 |xoMOMHHPOBAHHBII 05.11.2019| 05.11.2019
0TpabOTKa U
29 | 2.2.3. |Bemonnenue ynpaxuenuii mo teme:" [IpaBuna neiicteuii ¢ orapudpmamu. [lepexon kK HOBOMY OCHOBAaHHIO. 1 |coBepuieHcTBOBaHNUE 3HAHMIA,
yYMEHHUH 07.11.2019] 07.11.2019
oTpaboTKa u
30 | 2.2.4. [Haxoxzmenue norapudma mo mpor3BOILHOMY OCHOBAHHIO. 1 |coBepiieHcTBOBaHUE 3HAHUM,
YMEHHH 07.11.2019| 07.11.2019
31 | 2.2.5. [Ilepexom OT 0HOrO OCHOBAHHUS K JPYTOMY. 1 |koMOWHHPOBAHHBII 12.11.2019] 12.11.2019
oTpaboTKa 1
32 | 2.2.6. |BbluucneHue u cCpaBHEHUE JIOrapuMoB. 1 |coBepiieHCTBOBaHUE 3HAHUM,
yYMeHHUH 14.11.2019] 14.11.2019
orpaboTKa 1
33 | 2.2.7. |BemonHeHue ynpaxHeHuit no teme: "Brruncienne i cpaBHeHue gorapupmos". 1 |coBepiieHCTBOBaHUE 3HAHUM,
yYMEHHI 14.11.2019( 14.11.2019
34 | 2.2.8. |JlorapudMupoBaHHE U IIOTEHIUPOBAHKE BbIPAKEHHH. 1 [xoMOuHMpOBaHHBIN 19.11.2019( 19.11.2019
oTpaboTka 1
35 | 2.2.9. |Bemonnenune ynpaxuenuii o teme: "Jlorapud)MupOBaHHE U IIOTEHIHPOBAHKE BHIPAXKEHU " 1 |coBepLIEHCTBOBAHME 3HAHUM,
YMEHUI 21.11.2019| 21.11.2019
oTpaboTKa 1
36 | 2.2.10. |Akryanu3anus U cucTeMaTH3auus 3Hanui no teme: " Jlorapudmer". 1 |coBepuICHCTBOBaHME 3HAHUH,
YMEHUI 26.11.2019| 26.11.2019
37 | 2.2.11. |KonTpoJbHas pa6ora Ne 1 mo teme:" Paspurne noustus o yucie. Kopuu, crenenu, jorapudpmor" 1 |KOHTPOJILHO - IPOBEPOUHBIH 28.11.2019| 28.11.2019
PA3JEJI 3. IIPSIMBIE U IIVIOCKOCTH B TIPOCTPAHCTBE. 22




Tema 3.1. IlapaijieJbHOCTH NPSIMBIX H IUIOCKOCTEH B MPOCTPAHCTBE.

38 | 3.1.1. |B3amMHOe pacloIOKeHHE OPSIMBIX B IIPOCTPAHCTBE. 1 |ycBoeHHMs HOBBIX 3HAHUH 28.11.2019| 28.11.2019
39 [ 3.1.2. |ITapasiensHOCTh OPSIMOH H IJIOCKOCTH. 1 [xomOMHHpOBaHHBIH 03.12.2019] 03.12.2019
40 | 3.1.3. [IIpusHak mapajuielbHOCTH IPSIMOU U IIOCKOCTH. 1 [xomOMHMpOBaHHBIN 05.12.2019] 05.12.2019
orpaboTka 1
41 | 3.1.4. |Pemenwue 3amau no teme:"TlapayuienbHOCTB MPSIMOIT U IUIOCKOCTH". 1 |coBepuieHcTBOBaHUE 3HAHWH,
yYMEHHUH 05.12.2019| 05.12.2019
42 3.1.5. [CkpermmBaronmecs npsmeie. 1 |kOMOWHHPOBAHHBII 10.12.2019( 10.12.2019
43 3.1.6. |[ITpusHak cKpemuBarOMIUXCs IPSIMbIX. 1 |koMOWHHPOBaHHBII 12.12.2019( 12.12.2019
oTpaboTKa 1
44 | 3.1.7. |Pemenwue 3aga4 o teme:"CKpeluBaronecs npsiMere” 1 |cOBEpLIEHCTBOBAHME 3HAHUM,
YMEHHH 12.12.2019] 12.12.2019
45 | 3.1.8. [ITapasiensHOCTb IUTOCKOCTEH. 1 |KoMOMHHpOBaHHBII 17.12.2019( 17.12.2019
oTpaboTka 1
46 | 3.1.9. [Pemenwue 3amay no teme:"TlapamienbHOCTh MIOCKOCTEH . 1 |coBepiieHcTBOBaHUE 3HAHUM,
YMEHUI 19.12.2019] 19.12.2019
orpaboTKa 1
47 | 3.1.10. |CucremaTn3anms 3HaHui 110 TeMe:"[lapauieTbHOCTD IPSIMBIX U IUTOCKOCTEN B IPOCTpaHCTBE" . 1 |COBepLICHCTBOBAHUE 3HAHMIA,
YMEHHI 19.12.2019( 19.12.2019
Tema 3.2. IlepneHIHKYJISIPHOCTD NPSIMBIX H ILIOCKOCTEH B MPOCTPAHCTBE. 12
48 3.2.1. |IleprneHaMKyISPHOCTD MPAMOM M IIIOCKOCTH. 1 |ycBoeHUst HOBBIX 3HAHHI 24.12.2019| 24.12.2019
49 | 3.2.2. |llepreHauKysIssp ¥ HAKIOHHAS. 1 [xomOuHHpOBaHHBIN 24.12.2019| 24.12.2019
oTpaboTKa 1
50 | 3.2.3. [Pemenue 3amgau o teme:"IlepneHIUKyIAPHOCTD MPSIMOIL U IIIOCKOCTH" 1 [coBepuieHcTBOBaHUE 3HAHMUI,
yYMEHHH 26.12.2019| 26.12.2019
51 | 3.2.4. |Yrom Mexy IpSIMOH U IIOCKOCTBIO. 1 [xomMOMHHpOBaHHBIN 26.12.2019] 26.12.2019
OTpabOTKa 1
52 | 3.2.5. |Pemenue 3ana4 mo tTeme:" Yron Mexay NpsiMOi U TIIOCKOCTBIO". 1 |coBepuieHcTBOBaHME 3HAHMIA,
YMEHHH 14.01.2020{ 14.01.2020
53 | 3.2.6. |JIByrpaHHBIii yroJ. 1 |koMOWHHPOBAHHBII 16.01.2020] 16.01.2020
54 | 3.2.7. |Yrom Mexay INIOCKOCTSIMH. 1 |xoMOMHHpOBaHHBII 16.01.2020( 16.01.2020
oTpaboTKa 1
55 | 3.2.8. |Pemenue 3ama4 o Teme:"JIByrpaHHbIi yroi. YTOI MEXK/IY IIIOCKOCTSIMH". 1 |coBepLIEHCTBOBAHME 3HAHUM,
yYMeHHUH 21.01.2020] 21.01.2020
56 | 3.2.9. |TlepueHauKyIIPHOCTb ABYX IJIOCKOCTEH. 1 |KoMOMHHPOBaHHBII 23.01.2020] 23.01.2020
oTpaboTKa 1
57 | 3.2.10. |Pewenue 3anay no teme:"TleprneanKyIIPHOCTD IBYX ILIOCKOCTEH". 1 |coBepuIEHCTBOBaHME 3HAHUH,
yYMEHHH 23.01.2020] 23.01.2020
58 | 3.2.11. |M306paxkeHne IPOCTPAHCTBEHHBIX DHUTYP. 1 [xoMOMHMpOBaHHBIN 28.01.2020] 28.01.2020
otpaboTKa
59 | 3.2.12. [Cucremaru3zauus 3Hanui no Teme:"[leprneHUKyIIPHOCTS MPSMBIX H TIOCKOCTEH B pocTpaHcTBe". 1 |COBepIICHCTBOBAHUE 3HAHMIA,
YMEHHI 30.01.2020] 30.01.2020
PA3JIEJ 4. KOMBUHATOPHUKA 5
Tema 4.1. D1eMeHTbI KOMOMHATOPHKH. 5




60 4.1.1. |CoOGbITHs M MX KIacCHBHUKALIUS 1 |ycBoeHHs HOBBIX 3HAHHI 30.01.2020{ 30.01.2020
61 | 4.1.2. |TIpaBmia KOMOMHATOPHKH. BIONHEHNE YIIPaKHEHUH ¢ HCIOIB30BAHNEM TIPaBIII KOMOMHATOPUKH. 1 [xoMOMHHpOBaHHBIN 04.02.2020] 04.02.2020
62 | 4.1.3. |Yucmo opbur. Popmyina bunoma HeroToHa. 1 |kOMOWHHPOBAHHBII 06.02.2020| 06.02.2020
oTpaboTKa 1
63 | 4.1.4. |Bomonuenue ynpaxkaeHui mo Teme:"Yucmo opout. ®opmyna bunoma Herotona". 1 |coBepuieHCTBOBaHME 3HAHUIA,
yYMEHHUH 06.02.2020] 06.02.2020
oTpaboTka 1
64 | 4.1.5. |Cucremarusaius 3HaHHUi 0 Teme: "DIeMEHTbl KOMOUHATOPHUKH". 1  |coBepuieHCTBOBaHME 3HAHMUIA,
YMEHUI 11.02.2020| 11.02.2020
PA3JIEJI 5. KOOPJUHATBI U BEKTOPBI. (5.0) 19
Tema 5.1.BekTopsnl Ha II0CKOCTH. KoOpAHHATHI M BEKTOPHI B MPOCTPAHCTBE. 19
65 | 5.1.1. [I[Tousitue Bekropa. PaBeHCTBO BEKTOPOB. 1 |ycBoeHUs! HOBBIX 3HAHHH 13.02.2020| 13.02.2020
66 | 5.1.2. |CioxxeHHe U BBIYHCIEHHE BEKTOPOB. 1 [xoMOuHMpOBaHHBIN 13.02.2020( 13.02.2020
67 | 5.1.3. |CyMMBI HECKOJBKHX BEKTOPOB. 1  |xoMOMHHpOBaHHBIN 18.02.2020| 18.02.2020
68 | 5.1.4. |KoMmmuaHapHble BEKTOpA. 1 [xomMOMHHpOBaHHBIN 20.02.2020] 20.02.2020
orpaboTKa 1
69 | 5.1.5. |Bomonuenue ynpaxuenui no teme:"CioxeHue BEKTOpoB". 1 |coBepiieHCTBOBaHUE 3HAHUM,
yYMEHHI 20.02.2020| 20.02.2020
70 | 5.1.6. |YMHOXeHME BEKTOpa Ha YnciIo. PasnokeHne BeKTopa. 1 |xoMOMHHPOBaHHBII 25.02.2020] 25.02.2020
0oTpadoTKa 1
71 | 5.1.7. |BemonHeHue ynpaskHeHHH 10 TeMe:" Y MHOXKEHHE BEKTOpa Ha 4ucio. Pasnoxkenue Bekropa. 1 |coBepLICHCTBOBAaHUE 3HAHHUH,
yMeHU I 27.02.2020] 27.02.2020
72 | 5.1.8. [VpaBuenusi ceppl, IIIOCKOCTH U MPSIMOIA. 1 |KoMOMHHPOBaHHBII 27.02.2020] 27.02.2020
0TpalboTKa U
73 5.1.9. |Bsinonnenue yrnpaxHenuit o teme:"Y paBHeHust chepbl, IUIOCKOCTH U IPSIMOiA". 1 |COBEpIIEHCTBOBAHUE 3HAHUH,
yMEHHI 03.03.2020] 03.03.2020
oTpaboTKa
74 | 5.1.10. |Cucremarusanus 3uanunii no teme:"KoopanHaTtsl BeKTOpa Ha IIOCKOCTH" 1 |coBepiieHcTBOBaHUE 3HAHUM,
YMEHUI 05.03.2020] 05.03.2020
75 | 5.1.11. | lekapToBa cuCTeMa KOOPIMHAT B IPOCTPAHCTBE. 1 |koMOWHHPOBAHHBII 05.03.2020] 05.03.2020
oTpaboTKa 1
76 | 5.1.12. |Boimonuenue yrpaxHeHuii o teme:" [[efiCTBUsI ¢ BEKTOPAMU, 3a[AHHBIMHI KOOpHHATAMH". 1 |coBepLIEHCTBOBaHME 3HAHUH,
yYMEHHI 10.03.2020{ 10.03.2020
77 | 5.1.13. |CkansgpHoe IpOM3BENECHHUE BEKTOPOB. 1 |xoMOMHHpOBaHHBIH 12.03.2020| 12.03.2020
0oTpadoTKa 1
78 | 5.1.14. |BeimonHeHue ynpaskHeHHH 10 TMeMe: " CKalIipHOE IPOU3BEICHUE BEKTOPOB". 1 |coBepLICHCTBOBaHUE 3HAHWUH,
YMeHUI 12.03.2020| 12.03.2020
79 | 5.1.15. |BekTopHOE ypaBHEHHUE TPSIMOM U TIJIOCKOCTH. 1 [xomMOMHHpOBaHHBIN 17.03.2020] 17.03.2020
80 | 5.1.16. [Mcnosap30BaHHE BEKTOPOB MIPH JI0KA3aTEILCTBE TEOPEM CTEPHOMETPHUH. 1 [xomMOMHHpOBaHHBIH 19.03.2020| 19.03.2020
orpaboTKa
81 | 5.1.17. |BuimosnHeHue yrpakHeHwi 110 TeMe:"ICIoap30BaHe BEKTOPOB MPH IOKa3aTENbLCTBE TEOPEM CTEPHOMETPHH". 1 |cosepencroBamue 3Hanwmii,
YMEHHI 19.03.2020{ 19.03.2020




oTpaboTKa 1

82 | 5.1.18. |Pemenue npukia HbeIX 3a1a4 1o Teme:" KoopauHaTe! 1 BEKTOPHI" 1 |coBepuieHcTBOBaHKE 3HAHUIA,
YMCHUI 24.03.2020] 24.03.2020
oTpaboTKa 1
83 | 5.1.19. |Cucremaruzanus 3Hanuit o Teme: "KoopauHaTsl 1 BEKTOPHI". 1 |coBepiieHCTBOBaHME 3HAHUM,
yMeHU 26.03.2020] 26.03.2020
PA3JEJI 6. OCHOBbI TPUTOHOMETPUU (6) 26
Tema 6.1. OcHOBHbI€ IOHATHSA . TpHroHOMeTPHUYECKHE OTePAIIHH. 8
84 | 6.1.1. [PaGora Ham ommbkamu. JIyroBoii M yrioBoii rpaaycel. PagnanHas Mepa yria. 1 yCBogHI/I;[ HOBBIX 3HAHUH 26.03.2020] 26.03.2020
OTpabOTKa 1
85 | 6.1.2. 1 |cOBEpLIEHCTBOBAHME 3HAHUM,
BrimonHeHne ynpaxHeHui mo Teme: "PanianHas mepa yrima" yMeHui 31.03.2020] 31.03.2020
86 6.1.3. [BpamiarensHoe nBrkeHue. 1 |kKOMOWHHMPOBAHHBII 02.04.2020[ 02.04.2020
o o UIpPdaVUIRA 1
o7 | 614 Peruenue 3a1a4 Ha mpuMeHeHHE GOPMYJIBI IIEPeXo/ia OT IPaayCHOIM MepbI K paraHHOH L |cosepmencraosarme suamii
yMeHU I 02.04.2020] 02.04.2020
88 | 6.1.5. [Tpuronomerpuueckre QyHKIMH OCTPOro yriia. 3HAKH TPUTOHOMETPHYECKUX () YHKITHIA 1 |xoMOMHHpOBaHHBIN 07.04.2020] 07.04.2020
0oTpaboTKa 1
89 | 6.1.6. |Beruncienue 3HaYCHUH TPUTOHOMETPHIECKUX (DYHKIIMH 1 |COBEpIIECHCTBOBAHUE 3HAHMUIA,
YMCHUI 09.04.2020] 09.04.2020
OTPA0OTKA U
90 | 6.1.7. |Pemenue 3aia4 Ha HAXOXKACHUE 3HAKOB TPUTOHOMETPUIECKUX (PYHKIIMH 1 |COBEpLICHCTBOBAHUE 3HAHMIA,
YMCHUI 09.04.2020] 09.04.2020
oTpaboTKa 1
91 | 6.1.8. |Cucremaruzauus 3HaHHH 110 TeMe: "TpUroHoMeTpudeckue GYHKIMU OCTPOro yria'. 1 |coBepuieHCTBOBaHME 3HAHUH,
YMCHUI 14.04.2020| 14.04.2020
Tema 6.2. OcHOBHbIe TPHTOHOMeTpHYecKHe TokAecTBa. [IpeoGpa3oBaHne TPUTOHOMETPHYECKHX BBIPAKEHHI ¢ TOMOLIBIO GOpMYyJI CJI0KEHHUS. 8
92 | 6.2.1. [OcHOBHOE TPHIOHOMETPUUECKOE TOXKIECTBO. 1 lycBoenns HoBbix 3HaHuii 16.04.2020| 16.04.2020
oTpaboTKa 1
93 | 6.2.2. [CrnenctBus U3 OCHOBHOTO TPUTOHOMETPUYECKOTO TOXKICCTBA 1  |coBepuieHCTBOBaHME 3HAHUIA,
yMEHU 16.04.2020| 16.04.2020
oTpaboTKa 1
94 | 6.2.3. |BbmonHenue ynpaxHeHHH 110 Teme: "OCHOBHOE TPUIOHOMETPHUYECKOE TOXKIESCTBO U CIISJACTBUS U3 Hero" 1 |COBEpLICHCTBOBAHUE 3HAHMUIA,
YMeHUI 21.04.2020] 21.04.2020
95 | 6.2.4. |DopMyibl IPUBEICHUSL. 1 |KoMOMHHPOBaHHBII 23.04.2020] 23.04.2020
otpaboTKa
96 6.2.5. |IIpeobpa3oBaHue BEIpRXEHUI C TOMOIIBIO (YOPMYIT IPUBEICHUSL. 1 COBEpIICHCTBOBAHME 3HAHHIA,
YMCHUI 23.04.2020| 23.04.2020
oTpaboTKa 1
97 | 6.2.6. |BrmonHeHne ympaxHeHHH 10 TeMe: "®opMyIbl TpUBEACHHS " . 1 |COBEpIICHCTBOBAHUE 3HAHHUH,
yMeHU I 28.04.2020] 28.04.2020
98 | 6.2.7. [Dopmyisl crioxeHusl. 1  |xoMOMHHpOBaHHBII 30.04.2020] 30.04.2020




0oTpaboTKa U

99 | 6.2.8. [Cucremaruzanus 3Hanuii no teme: "OCHOBHOE TPUTOHOMETPHUECKOE TOXKACCTBO U CIICICTBUS U3 HEero" 1 |COBEepLICHCTBOBAHUE 3HAHMI,
yMeHU I 30.04.2020] 30.04.2020
Tema 6.3. IlpeoOpazoBaHne TPUTOHOMETPUYECKHX BHIPAKEHHH ¢ MOMOIIBIO GopMYyJl yaBoeHHsI H ()OPMYJI MOJTOBHHHOI0 APTYMEHTA. 10
100 | 6.3.1. |®opMy:bl yABOCHHSL. YCBOCHUS HOBBIX 3HAHUI 05.05.2020| 05.05.2020
101 | 6.3.2. |IIpeoOpa3oBaHue BBIPaXKEHHUH C IOMOIILIO HOPMYIT YABOCHHUSI. KOMOWHHPOBaHHBIH 07.05.2020| 07.05.2020
otpaboTKa u
102 | 6.3.3. |BoimonHenue ynpaxHeHuit no teme: "[Ipeobpa3oBaHue BhIpaKEHHUIT ¢ MOMOIIBIO (HOPMYI yaBOCHHS" . 1 |coBepLIeHCTBOBaHME 3HAHUH,
YMEHUI 07.05.2020] 07.05.2020
103 | 6.3.4. |[DopmyIibl OJOBHHHOIO apTYMEHTA. 1 |koMOMHHPOBaHHBII 12.05.2020] 12.05.2020
104 | 6.3.5. |IIpeoOpa3oBaHKe BHIPAKEHHUH C TOMOLIBIO (HOPMYJI ITOJOBHHHOIO apryMeHTa 1 KOM6CI’/IHI/IpOBaHHbII71 14.05.2020| 14.05.2020
OTpaooTKa
105 | 6.3.6. |Bsnonnenue ynpaxuenuii o teme:" I[Ipeobpa3oBaHne BHIPaKEHUH ¢ TOMOIIBI0 (GOPMyYIT IOJIOBUHHOIO aprymeHra'. 1 |COBEpIICHCTBOBAHUE 3HAHUH,
YMeHU I 14.05.2020| 14.05.2020
106 | 6.3.7. |IIpeoOpa3oBaHHE CyMMbI TPHTOHOMETPUYECCKUX (DYHKIIMI B IPOU3BEICHUE  00OPaTHO. 1 [xomOMHHpOBaHHBIH 19.05.2020| 19.05.2020
oTpaboTKa 1
107 | 6.3.8. |BrmonneHue ynpaxseHui no teme: "[IpeobpasoBanue CyMMBI TPUTOHOMETPUIECKUX (YHKIHUIT B IPOU3BEICHNE H 00paTHO". 1 |coBepuieHCTBOBaHME 3HAHUIA,
yMeHU I 21.05.2020] 21.05.2020
OTpabOTKa 1
108 | 6.3.9. |Bemmonnenue ynpaxHenuii mo teme :" OcHoBHbIE HOHsATHS . TpuroHomMeTpudeckue onepannn. OCHOBHbIE TPHTOHOMETPUYECKUE TOKIECTBA" 1 |coBepueHcTBOBaHME 3HAHMIA,
yMeHU I 21.05.2020] 21.05.2020
CucremaTu3anus U akTyanu3aius 3HaHui 110 Teme ;" OcHOBHBIC NOHATHS . TpuroHomerpuueckue onepannu. OCHOBHbIC TPUTOHOMETPHUECKUE otpadorka i
109 | 6.3.10. S—" 1 |coBepiieHcTBOBaHUE 3HAHUM,
YMCHUI 26.05.2020] 26.05.2020
PA3JIEJI 7. ®YHKIIUU U TPA®UKH (7.0) 35
Tema 7.1. ®ynknuu. CBoiicTBa pyHkuuu. OopaTHbie GyHKIMN. 14
110 [ 7.1.1. |O6aacTh OMpEEICHUs] i MHOKECTBO 3HAUCHU I 1 |ycBOCHHSI HOBBIX 3HAHHIA 28.05.2020] 28.05.2020
111 | 7.1.2. |T'paduk GyHKUMH, HOCTpOeHHE TpaduKoB HYHKIUH, 33IJaHHBIX PA3INYHBIM CIIOCOOOM. 1 K0M60HHHpOBaHan71 28.05.2020] 28.05.2020
OTpabOTKa 1
112 | 7.1.3. |IloctpoeHue rpad)ukoB 3aBUCHMOCTH 1 |coBepuieHcTBOBaHNME 3HAHMIA,
yMeHU I 02.06.2020] 02.06.2020
113 | 7.1.4. |HaxoxaeHue 00JIacTH OnpeaeaeHust (pyHKIHIA 1 [xoMOMHHpOBaHHBIN 04.06.2020| 04.06.2020
114 ] 7.1.5. [MOHOTOHHOCTb, YETHOCTh, HEYETHOCTh, OrPAHHYEHHOCTD, IEPHOTHYHOCTb. 1 |xoMOMHHPOBaHHBIH 04.06.2020] 04.06.2020
115| 7.1.6. [[IpomexyTku Bo3pacTaHus U yObIBaHHs, HAUOOJBIINE M HAWMEHBIIHE 3HAYCHHs], TOYKH IKCTPEMYMa. 1 KOMGS/IHHpOBaHHbH?I 09.06.2020] 09.06.2020
OTpaooTKa A
116 | 7.1.7. |HccnenoBanue GpyHKIHMIL. 1 |COBEpUICHCTBOBAHHE 3HAHMIA,
YMCHUI 09.06.2020| 09.06.2020
117 | 7.1.8. [TIpumeps! HYHKIMOHAIBHBIX 3aBUCHMOCTEN B PEaJIbHbBIX MPOLIECCAX U SBJICHUSX. 1 |koMOMHHpOBaHHBII 11.06.2020| 11.06.2020
118 | 7.1.9. [Apudmernyeckue oneparuu Ha GYHKIHIMU. 1 [xoMOMHMpPOBaHHBIN 16.06.2020( 16.06.2020
0TpaboTKa 1
119 | 7.1.10. |Bbruucnenue 3HaueHUN QyHKIAIA. 1 |coBepIIeHCTBOBaHHE 3HAHMUH,
yMeHU 16.06.2020| 16.06.2020
120 | 7.1.11. |Cnoxuas ¢pyHkius (kommnosunus). IToctpoerne rpaduKoB CI0KHONU (GYHKIMH. 1 |xoMOMHHPOBaHHBII 18.06.2020| 18.06.2020
121 | 7.1.12. [TloHsitie 0 HENPEPHIBHOCTH GYHKIHH. 1 [xoMOMHHpPOBaHHBIN 02.09.2020] 02.09.2020




122 | 7.1.13. [OGparHbIe GOYHKIHH. 1 |KoMOMHHpOBaHHBII 02.09.2020| 02.09.2020
oTpaboTKa 1
123 | 7.1.14. |Cucremarusanus 3Hanuii no teme: "®yukuun. CoiicTBa pyHKIMH". 1 |coBepiieHcTBOBaHUE 3HAHUM,
YMEHUH 05.09.2020] 05.09.2020
Tema 7.2.CTeneHHasi, NoKa3aTejbHas,JJorapupmudeckne (pyHKIMH. 10
124 | 7.2.1. [Ompenencuue crenenHoi GpyHKIMH U ee rpaduk. CBoCTBa U HcciIenoBaHue rpaduKa CTEICHHOH (YHKIIHH. 1 [ycBoeHHs HOBBIX 3HAaHHH 08.09.2020] 08.09.2020
oTpaboTka 1
125 | 7.2.2. |BoimosnHeHue yrpakHeHui 1m0 TeMe:"CBONWCTBA U MCCIeI0BaHIe TpaduKa CTeeHHON QyHKImMn" 1 |coBepuieHCTBOBaHME 3HAHUM,
YMEHHH 08.09.2020] 08.09.2020
126 | 7.2.3. |Onpenenenue mokasarelbHoM GyHKIUH U ee rpaduk. CBoMCTBA U HCCIenoBaHne rpaduKa MOKa3aTeIbHON ()YHKITUH. 1 KOMGé/IHMpOBaHHmﬁ 11.09.2020| 11.09.2020
OTpabOTKa 1
127 | 7.2.4. |BommonHeHue ynpaxHeHHH o TeMe:"CBOWCTBA U HCCIeJOBaHUE TpadKa ITOKa3aTenbHOH QyHKIHN" 1 |COBEpIICHCTBOBAHHE 3HAHMI,
yYMEHHH 15.09.2020| 15.09.2020
128 | 7.2.5. |Onpenenenue gorapudmudeckoil GyHKmu 1 ee rpadguk. CBONHCTBA M MCCIeI0BaHNEe rpaduKa JIorapu(pMUIecKor G YHKIHH. 1 |xoMOMHHpOBaHHBIH 15.09.2020| 15.09.2020
orpaboTKa u
129 | 7.2.6. |Bobmonuenue ynpaxuenuii mo reme:"CBoiicTBa U HccienoBanue rpaduka iorapudmudeckoit GyHkun" 1  |coBepuieHCTBOBaHME 3HAHUIA,
YMCHUI 18.09.2020( 18.09.2020
130 | 7.2.7. [TIpeoGpa3zoBanue rpadMKoB CTENEHHOM, IIOKA3ATENbHOU 1 JIOrapuhMUUECKUX (YHKIMIA. 1 |xoMOWMHHPOBaHHBII 22.09.2020] 22.09.2020
131 | 7.2.8. |CpoiicTBa JMHEHHOMN, KBAAPATHIHOMN, KYCOUHO-TMHENHOM M IPOOHO-TMHENHON (YHKIIHIA. 1 |xoMOMHHPOBaHHBII 22.09.2020] 22.09.2020
oTpaboTKa 1
132 [ 7.2.9. |BremonneHue ynpakHeHHH 110 TeMme:"CBOWCTBA TMHEHHOMH, KBaApaTHYHOH, KYCOUYHO-TMHEHHON 1 APOOHO-TMHEIHON QyHKIiA". 1 |coBepmeHcTBOBaHME 3HAHUIM,
yYMEHHH 25.09.2020] 25.09.2020
oTpaboTka 1
133 | 7.2.10. |CucremaTH3amus 1 akTyaIn3ays 3HaHUH 1o TeMe:"CTeneHHas, oKa3aTeabHas U JorapudmMudeckiue (QyHKIMH U UX CBOMCTBA". 1 |coBepmeHcTBOBaHME 3HAHUM,
yYMEHHH 29.09.2020] 29.09.2020
Tema 7.3. Tpuronomerpudeckue GyHKIHUH. 11
134 | 7.3.1. [Pabora Haj ommbkamu. OCHOBHBIEC CBOMCTBA (QYHKIMH Sin X M COS X. 1 |ycBOCHHSI HOBBIX 3HAHHIA 29.09.2020( 29.09.2020
135 | 7.3.2. |Iloctpoenue rpadukoB GyHKIH Sin X U €OS X. 1 |koMOWHHPOBAHHBII 02.10.2020]| 02.10.2020
136 | 7.3.3. |Hccnenosanue rpadukoB GYHKIMIA Sin X U COS X. 1 |xoMOMHHPOBaHHBII 06.10.2020] 06.10.2020
OTpavOTKa 1
137 | 7.3.4. |BsinonHenue ynpaxHeHui o teme: "OcHOBHbIE cBOMcTBa QYHKUMH sin X 1 cos X" 1 |coBepuIeHCTBOBaHHE 3HAHMM,
yYMEHHH 06.10.2020] 06.10.2020
138 | 7.3.5. [OcuoBHble cBOicTBa (yHKIHH tg X 1 ctg X. [Toctpoenne rpadukoB GyHKIHI tg X U ctg X 1 [xomMOMHHpOBaHHBIN 09.10.2020] 09.10.2020
139 | 7.3.6. |MccnenoBanue rpadukoB QyHKIMIA tg X 1 ctg X 1 |koMOWHHPOBAHHBII 13.10.2020] 13.10.2020
oTpaboTKa 1
140 | 7.3.7. |BeimonHeHue ympaxkHeHui Mo Teme: "OCHOBHBIC CBOWCTBA (DYHKIIHIA tg X U ctg X" 1 |coBepuieHcTBOBaHUE 3HAHWH,
yYMEHHH 15.10.2020| 15.10.2020
oTpaboTKa 1
141 | 7.3.8. |Cucremartusaitust 3HaHHU#t 110 Teme:" TPUTOHOMETpHUYECKUE QYHKIIHH". 1 |coepuiencTBOBaHME 3HAHWH,
yYMEHHUH 15.10.2020| 15.10.2020
orpaboTKa
142 | 7.3.9. |Cucremarusanus 3uanuii no temam:"OCHOBBI TpuroHomerpun. OyHKINH, HX CBOMCTBA U rpadukn’. 1  |coBepuieHcTBOBaHME 3HAHUIA,
yYMEHHI 20.10.2020| 20.10.2020
143 | 7.3.10. [Kourpoabnas pagora Ne 2 no reme: " OcHoBbI TpUronoMerpuu. @yHKIMH, HX CBOCTBA ¥ rpaduku’. 1 |KOHTPOJIBHO - IPOBEPOUHBIH 22.10.2020( 22.10.2020




oTpaboTKa 1

144 1 7.3.11. |PaGora Hax ommbkamu. AKTyanu3amus 3Hanui o Temam:""OcHOBBI TpuroHomerpun. OyHKINH, HX CBOMCTBA U rpadukn’. 1 |coBepuIeHCTBOBaHME 3HAHUH,
yYMeHHI 22.10.2020| 22.10.2020
PA3JIEJI 8. MHOI'OI'PAHHUKHU U KPYTJIBIE TEJIA. (8.0) 53
Tema 8.1. MHOrOrpaHHHMKH. 20
145 | 8.1.1. |TloHsiTHE MHOTOTpaHHHKA. DIIEMEHTHI MHOIOIPaHHHKA. 1 |ycBOCHUSI HOBBIX 3HAHHIA 27.10.2020| 27.10.2020
146 | 8.1.2. [MHororpaHHbI€ yIJibl. 1 [xoMOMHHpOBaHHBIN 29.10.2020] 29.10.2020
147 | 8.1.3. [Bblmykiible MHOrOIPaHHUKY. 1 [xoMOMHMpPOBaHHBIN 29.10.2020| 29.10.2020
148 | 8.1.4. [Teopema Diinepa. 1 |KoMOMHHpOBaHHBII 03.11.2020] 03.11.2020
149 | 8.1.5. [IIpusma. [Ipsimasi 1 HAKJIOHHAS IPH3Ma. 1 |KoMOMHHpOBaHHBII 05.11.2020] 05.11.2020
150 | 8.1.6. [IIpaBumibHas npusma. Passeprku. 1 |KoMOMHHpOBaHHBII 05.11.2020] 05.11.2020
oTpaboTka 1
151 | 8.1.7. |M300pakeHue MPH3MBI K IIOCTPOCHHE €€ CeUCHHUS 1 |coBepuieHCTBOBaHUE 3HAHUIA,
YMEHUI 10.11.2020] 10.11.2020
152 | 8.1.8. |Ilnomiamp ¥ MOBEPXHOCTD MPHU3MBI. BEIYHCIICHHE TUIOIIAIN TOBEPXHOCTH TIPU3MBI 1 [xomMOMHHpOBaHHBIN 12.11.2020] 12.11.2020
oTpaboTKa U
153 | 8.1.9. |Pewenwue 3amau mo teme:"Ipru3zma" 1 |coBepiieHcTBOBaHUE 3HAHUM,
YMEHHI 12.11.2020{ 12.11.2020
154 | 8.1.10. |Tlapamutenenunen. Ky6. Passeprku 1 |koMOWHHPOBaHHBII 17.11.2020] 17.11.2020
155 | 8.1.11. [[Mupamumga. OnpeneneHue mupaMuIbl 1 |koMOWHHPOBAHHBII 19.11.2020] 19.11.2020
OTpabOTKa 1
156 | 8.1.12. 1 |coBepiieHCTBOBaHME 3HAHUIA,
ITocTpoeHue MUpaMHJIbl U €€ CEUCHHE YMEHU# 19.11.2020] 19.11.2020
oTpaboTka 1
157 | 8.1.13. 1 |coBepiieHcTBOBaHUE 3HAHUM,
Pemienne 3aga4 Ha Temy:"[Tupamuna" yYMEHHH 24.11.2020( 24.11.2020
158 | 8.1.14. [TIpaBuspHas u ycedeHHast nupamusl. Terpasap. Passeprku. 1 |KoMOMHHpOBaHHBII 26.11.2020| 26.11.2020
oTpaboTka 1
159 | 8.1.15. |IInomaap MOBEPXHOCTH MUPAMHI. BeIYKCIIEHNE TUTOIAIN TOBEPXHOCTH TTHPAMHU,T 1 |cosepmeHcTBOBaHME 3HAHWH,
yMEHHI 26.11.2020| 26.11.2020
160 | 8.1.16. [Ceuenust kyba, mpU3MBbI, TUPAMU/IBL. 1 |KoMOMHHpOBaHHBII 01.12.2020] 01.12.2020
oTpaboTKa
161 | 8.1.17. |Pemenue 3agau no teme:"Cedenus Ky0Oa, IPU3Mbl, THpaMHUIb". 1 |coBepIIEHCTBOBaHHE 3HAHUM,
YMEHHI 03.12.2020] 03.12.2020
162 | 8.1.18. |TIpencraBiicHHE O MPABHUIILHBIX MHOTOTPAHHHUKAX. 1 |koMOWHHPOBAHHBII 03.12.2020]| 03.12.2020
OTpPaoOTKa 1
163 | 8.1.19. |Pemenue 3anau no teme: "Teopema Diinepa” 1 |coBepuIEHCTBOBAHNE 3HANMIA,
YMEHHI
oTpaboTKa U
164 | 8.1.20. |Cucrematu3aius 3HaHU# 0 TeMe: "MHOrorpaHHHUKH". 1 |coBeplICHCTBOBaHUE 3HAHMIA,
YMEHHI
Tema 8.2. Tesa u noBepxHocTu BpaueHusi. i3amepenusi B reomerpun. O0beM H €ro H3MepeHusl. 22
165 | 8.2.1. |Iumunap. ITocTpoeHre MUIHHpA. 1 |ycBOCHHSI HOBBIX 3HAHHI
166 | 8.2.2. |BhnucaHHbIi M ONMCAHHBIN IMIHHJID. 1 [xomOuHHpOBaHHBIH




167 | 8.2.3. |Ilnomianp HOBEPXHOCTH IMJIMHPA 1 [xomOuHHpOBaHHBIN
oTpaboTKa 1

168 [ 8.2.4. |PemeHue 3a/1a4 Ha BRIYMCIICHHE IUIONIA 1 TOBEPXHOCTH LIUIIMHIIPA 1 |coBepUICHCTBOBaHHE 3HAHUH,
yYMEHHH

169 [ 8.2.5. |Konyc. Ceuennst KoHyca. 1 [xomOuHHpOBaHHBIN
OTPabOTKA U

170 [ 8.2.6. |BpluncieHne MOBEPXHOCTH KOHYCA. 1 |COBEpIICHCTBOBAHHE 3HAHMIA,
YMEHHH

171 | 8.2.7. [[lap, u ero ceveHus.. 1 [xoMOuHMpOBaHHBIN
OTPA0OTKA U

172 | 8.2.8. |Pemenue 3amad no teme:"ap" 1 |coBepureHcTBOBaHNME 3HAHMIA,
yMEHHUH

173 | 8.2.9. |Cdepa u ee ceyenws. 1 [xoMOMHHpOBaHHBIN

174 | 8.2.10. |KacarempHas MIOCKOCTH K cdepe. 1 [xomMOMHHpOBaHHBIN
orpaboTKa

175 | 8.2.11. |Bomonuenue ynpaxuenui no teme:"[lap, cdhepa u ux ceuenus". 1 |coBepiieHCTBOBaHUE 3HAHUM,
YMEHU

176 | 8.2.12. |M3MepeHmre B T€OMETPHH. 1 [xomOuHHpOBaHHBIN
OTpaoOTKaA 1

177 | 8.2.13. |BblunciieHHE IUIOAN TPEYTONbHUKA U IPAMOYTOJIbHHKA. 1 |coBepuiencTBOBaHUE 3HAHUIA,
yYMEHHUH
orpaboTka 1

178 | 8.2.14. |Bbrumciienue miomay napauiesorpaMMa 1 Tpaneuu. 1 |coBepiieHCcTBOBaHUE 3HAHUM,
YMEHUI
0TpabOoTKa U

179 | 8.2.15. |M3mepenue 1IIoma i KPyroBoro CEKTopa. 1 |cosepuieHcTBOBaHNE 3HAHHIA,
YMeHU

180 | 8.2.16. [O6bem mpusmsl. ITonsiTie 00beMa 1 |KoMOMHHpOBaHHBII

181 | 8.2.17. |O6uiume moHsITHsI 00 HHTETPaIboll hopMysie 0Obema. 1 |koMOWHHPOBAHHBII

182 | 8.2.18. |O6bem npsmoyronpHOro napamwienenumneaa. O0beM Npu3Mbl. 1 |koMOWHHPOBAHHBII
oTpaboTKa 1

183 | 8.2.19. |Pewenwue 3anau mo teme:"OGbeM MpAMOYroibHOro napamiesienumnena. OobeM npu3mbl". 1 |coBepLIEHCTBOBaHME 3HAHUH,
YMEHUi

184 | 8.2.20. |O6wem nummuapa. O6beM KoHyca. O0bEM MUPAMHUJIBL. 1 [xomOuHHpOBaHHBIN
otpaboTKa

185 | 8.2.21. |Pemenue 3amau mo Teme:"O0beM munuaapa. OoseM konyca. O6beM mupaMusl.". 1 COBEPILIEHCTBOBAHUE 3HAHUH,
YMEHHI
orpaboTKa 1

186 | 8.2.22. |Cucremarusanus 3HaHHi 10 Teme: "V3Mepenus B reomerpruit. OGbeM U ero u3MepeHus". 1 |coBepiieHCTBOBaHUE 3HAHUM,
YMEHU

Tema 8.3. ILaomanu u ux usmepenns. [logooue Te.r. 11

187 | 8.3.1. [Pewenue 3a1a4 peaabHO MaTEMATHKH. 1 |ycBoeHus HOBBIX 3HAHHI

188 [ 8.3.2. |M3MmepeHwe IO M N - YTOIBHUKA. 1 [xomMOuHHpOBaHHBIN
OUIpPdaVUTRdA 1

189 [ 8.3.3. |Pemwenmue 3amau Ha Temy:"Ilnomans n - yroasHuKa'". 1 |cOBepUICHCTBOBAHNE SHAHNH,

YMEHU




190 [ 8.3.4. |®opmyia mIomaaM MOBEPXHOCTH Iapa U chephl. 1 [xomOuHHpOBaHHBIN
oTpaboTKa 1

191 [ 8.3.5. |Pemenue 3amau mo Teme:"dopmysia IO TOBEPXHOCTH 11apa U ceps”. 1 |coBepuieHcTBOBaHUE 3HAHMI,
yYMEHHH

192 | 8.3.6. [ITomoGue Ten. OTHOLIEHHUS ILIOMAIEH TOBEPXHOCTEH MOJOOHBIX TEI. 1 |koMOWHHPOBAHHBII

193 [ 8.3.7. [Ilomo6ue Ten. OtHOUIEHNS 00BEMOB OLOOHBIX TEIL. 1 |xkoMOWMHHPOBaHHBII
otpaboTKa u

194 | 8.3.8. |Pewenue 3anau mo teme:"OTHOLIEHHUS IUIONIA/ICH TOBEPXHOCTEH MOAOOHBIX Tenl. OTHOLIEHHsT 00BEMOB TOJJOOHBIX T 1 |coBepuieHCTBOBaHUE 3HAHUH,
YMEHHI
oTpaboTka 1

195 [ 8.3.9. |Cucremartu3anus 3HaHuit o teme:" M3mepenus B reomerpuu. [Inomanau u ux usmepenus. [logodue ten." 1 |coBepuieHcTBOBaHUE 3HAHUIA,
YMEHMI
orpaboTKa u

196 | 8.3.10. |Cucremarusanus 3uanuii no teme:"T'eomerpust” 1  |coBepuieHCTBOBaHME 3HAHUIA,
YMEHHI

197 | 8.3.11. [Kontpoasnas pagora Ne 3 no teme:"Teomerpus" 1 |koHTpONIBHO - IPOBEPOUHBIH

Paznen 9. HAUAJIA MATEMATHUYECKOI'O AHAJIU3A (9.0) 15
Tema 9.1.I1ocaenoBareasnoctu. IIpeaessl YncaoBbIX nocjaeaoBareabHocTeil. [Iponspoanas. 15

198 | 9.1.1. |CrocoGbl 3a1aHust YHCIIOBBIX MOCHEAOBaTENbHOCTEH. [TOHSATHE O TIpe/iee YMCIOBBIX MOCIECI0BATEIBHOCTEH. 1 |ycBoeHust HOBBIX 3HAHWI

199 [ 9.1.2. |TIpaBwia BEIYHCIICHHUS MTPEIETIOB YHUCIOBBIX TTOCIIEIOBATEILHOCTEH. 1 |komMOMHMpOBaHHBIH

200 | 9.1.3. |BblumciieHue Mpe/IeNoB YUCIOBBIX IOCIEI0BATEILHOCTEN. 1 |komMOuHMpOBaHHBIH

201 | 9.1.4. |BpluncIeHNE WICHOB YHACIOBBIX MTOCIEIOBATEILHOCTEN. 1 |komMOMHMpOBaHHBIH

202 | 9.1.5. |BeckoneuyHo yObIBaIOIHE TEOMETPHYECKUE TIPOTPECCUH. 1 |komMOuHMpOBaHHBIH

203 [ 9.1.6. |BoimosnHeHwme yrpakHeHHI 10 TeMe: "beckoHeYHOo yOBIBAIOIIIE TEOMETPUIECKUE porpeccun’. 1 |komMOMHMpOBaHHBIH

204 [ 9.1.7. |PemieHue NpUKIaIHBIX 33724 HA BBIYHUCICHUE YUCIOBBIX MTOCICIOBATEIBHOCTEH U HX MPEICIIOB. 1 |xoMOMHMpOBaHHBII
orpaboTKa 1

205 ] 9.1.8. |Cucremaruzanus 3Hanuii no teme:"IlocnenoBarenbHocty. [Ipenenbl YMCIOBBIX OCIE0BATEIBHOCTEH" . 1 |cosepmeHcTBOBaHNE 3HAHUIA,
YMEHUI

206 | 9.1.9. |ITomsitie mpom3BoaHOl. Pelrenne NpuKIIagHbIX 33124 Ha IPUMEHEHHE TPOM3BOIHOM. KOMOWHHPOBaHHBIH

207 | 9.1.10. |®opmyusr guddepenipoBanusi. KOMOWHHMPOBaHHBIH
oTpaboTka 1

208 | 9.1.11. |BoimonHeHue yrpaxxHeHHH Ha IpuMeHeHue Gopmyit auddepeHIupoBaHusL. 1 |coBepiieHCTBOBaHUE 3HAHUM,
YMEHHUH

209 | 9.1.12. |TIpom3sBoHbIe dIEMEHTAPHBIX QYHKIHI 1 |komMOMHMpOBaHHBIH

210 | 9.1.13. |TIpumenenne IPON3BOJHOMN K MCCICIOBAHHIO (DYHKIIHIA. KOMOWHHPOBaHHBIH
oTpaboTKa 1

211 | 9.1.14. |BoinonHeHue yIpaXKHEHHH ¢ IPUMEHEHHEM IPOU3BOIHOMN K MCCIIEIOBAHHIO (DyHKIIHIA. 1 |coBepuieHCTBOBaHME 3HAHUH,
YMEHU
oTpaboTKa 1

212 | 9.1.15. |Cucremartu3anus 3HaHUI 1o Teme: "IIponsBoaHas". 1 |coBepmeHcTBOBaHME 3HAHUM,

YMEHU




Paznen 10. UHTET'PAJI 1 EI'O IIPUMEHEHHUE (10.0) 12
Tema 10.1. IlepBooOpa3Hasi H HHTErpaJI. 12
213 | 10.1.1. |TIonstHe neppoobpa3HoOil. BerumcieHne nepBoodpasHoil. 1 |ycBoeHHs HOBBIX 3HaHMIi
214 | 10.1.2. [Merozs! HHTETPHPOBAHHSL. 1 |komMOMHMpOBaHHBIH
215 10.1.3. |[Tnomamu tuiockux Guryp. 1 [xom6unmpoBanHEI
216 | 10.1.4. |Tepema Hrtotona-JleliOHuma. 1 |xoM6uHHMpOBaHHBIIH
217 | 10.1.5. |Beruncnenne HHTErpaioB 1 |xoM6uHMpOBaHHBIIH
218 | 10.1.6. |[Tpumepbl mpuMeHEHUsS MHTErpasia B GU3UKE U TEOMETPHH. 1 |xoM6GuHHMpOBaHHBIIH
oTpaboTKa 1
219 | 10.1.7. |BoimonHeHHe yIpaKHEHHH Ha IPIMEHEHHE HHTETpaia. 1 |COBEpLICHCTBOBAHUE 3HAHMIA,
YMEHUI
oTpaboTka 1
220 | 10.1.8. |PemeHue npuKIaHBIX 33124 HAa IPHMCHEHNE HHTErpaia. 1 |coepmencTsoBanue 3HAHUH,
YMEHMI
orpaboTKa 1
221 | 10.1.9. |Cucremaru3anus 3HaHui o Teme: "TlepBopoOpa3Hast 1 uHTErpan'. 1  |coBepueHcTBOBaHNME 3HAHHIA,
YMEHU
oTpaboTKa 1
222 |1 10.1.10. |Cucremarusanus u akryaiusanus 3aanuii o teme:"Koopausars! u Bekropsl. Hauana MatemaTudeckoro aHammsa". 1 |coBepuIeHCTBOBaHME 3HAHUH,
YMEHU
223 | 10.1.11. |[KonTpoabnas paGora Ne 4 o Teme: "Hauyana maTemaTnyeckoro aHaiamsa'. 1 [xontponsHo - npoBepounsIii
oTpaboTKa 1
224 ( 10.1.12. |Pabora Han ommOkamu. CucTeMaTH3alus 3HAaHUH 3a Kypc U3y4eHus y4eOHOl nucuuIuinabl "MatemaTrka'. 1 |COBepLICHCTBOBaHUE 3HAHMI,
YMEHU
PA3JIEJ 11. 3JIEMEHTBI TEOPHM BEPOSITHOCTEN M MATEMATHAYECKOM CTATACTUKH 9
Tema 11.1. CTaTHCTHKA M TeOPUS BepPOSITHOCTH 9
225 11.1.1. |Knaccuveckoe i CTAaTUCTHYECKOE OMPE/ICICHIE BEPOSTHOCTH 1 |ycBoeHus HOBBIX 3HAHUIA
226 | 11.1.2. |Pa3memenue. Pemenue 3angau no teme:"Pa3memenne”. 1 |kom6unupoBauHblii
OTPaoOTKa 1
227 | 11.1.3. |TIepecranoBku. Pemenue 3agau mo teme:"IlepectanoBku’. 1 |COBEPLICHCTBOBAHME 3HAHMH,
YMEHU
0TpabOTKa U
228 | 11.1.4. |Coueranue. Pemenue 3amau no teme:"Coueranue". 1 |COBEpIICHCTBOBAHUE 3HAHMUIA,
YMEHMI
229 [ 11.1.5. |CpoiicTBa ynca COYCTaHHH. 1 |xoM6uHMpOBaHHBIH
OTPA0OTKA U
230 [ 11.1.6. |BeposiTHOCTE 1 ee cBOiicTBa. BBIuncieHus BEpOSATHOCTH CIIeys KIACCHYECKOMY ONpPEACIICHHUIO. 1 |COBEpIICHCTBOBAHHE 3HAHMUI,
YMEHUi
231 | 11.1.7. |TToBTopHble HcnbITaHUs. Fcronp30BaHUE CXEMBI IIOBTOPHBIX UCIBITAHUH. KOMOMHMPOBAHHBIH
232 | 11.1.8. |Cnyuaiinas BenmuurHa. CBSA3b YHCIOBBIX XapPAKTEPHCTHK CO CIYYAifHON BETUYNHOM. KOMOWHMPOBAHHBIH
233 | 11.1.9. |TIpoucxoxaeHHE TEOPUH BEPOSITHOCTH.

KOMOMHHPOBaHHBIH




PA3JIEJI 12. YPABHEHUSA 1 HEPABEHCTBA 52
Tema 12.1. PanuonajibHble ypaBHeHHs1, HepaBeHCTBA. CHCTeMbI PAHOHAJIBHBIX YPABHEHHUI H HEPABEHCTB. 10
234 | 12.1.1. |PaBHOCHIBHOCTE pPalMOHAILHBIX YPABHEHUN, HEPABEHCTB M CHCTEM. 1 CBOCHHS HOBBIX 3HAHUH
p Yp. , HEp
235 | 12.1.2. |OcHOBHbIE IPUEMBI PELICHUS] PALIMOHAIBHBIX YPABHEHHI. 1 [xomOMHHpOBaHHBIH
OTpabOTKa 1
236 | 12.1.3. |BeimonHeHue ynpakHeHHH 110 TeMe : "OCHOBHBIE IPUEMBI PELICHHS PalliOHAIBHBIX yPaBHEHHH" . 1 |coBepIICHCTBOBAaHHE 3HAHUM,
YMEHUI
237 | 12.1.4. |OcHOBHBIC ITPUEMBI PEIICHHS] CHCTEM PAIMOHATBHBIX YPAaBHEHH. 1 |kOMOWHHPOBAHHBII
OTpaooTKa A
238 | 12.1.5. |BomonHenue ynpaxueHui o Teme:" OCHOBHBIC TPHEMbI PELICHHUS CHCTEM PAIlMOHATBHBIX ypaBHEHHH" . 1 [COBCPIICHCTBOBAHNC 3HAHUM,
YMEHHH
239 [ 12.1.6. |OcHOBHBIE TPHEMBI PEICHHS PAIIMOHATBHEIX HEPABCHCTB. 1 [xoMOMHHpOBaHHBIN
.1.7. [BeimonmHenue ynpaxseHui o reme:"OCHOBHbIE IPUEMBI PEIICHHSI palliOHAIbHBIX HEPaBEHCTB" . KOMOMHHPOBaHHBIH
240 ] 12.1.7. [B yIp "O p p p P " 1 OUHHD
241 | 12.1.8. [OcHOBHBIEC IPHEMBI PELICHUS CHCTEM PAIIMOHATBHBIX HEPAaBEHCTB. 1 |KoMOMHHPOBaHHBII
0TPa0OTKa U
242 | 12.1.9. |BomonHenue ynpaxHeHHH 10 Teme:"OCHOBHBIE IIPUEMBI PELICHHs] CHCTEM PAL[OHAIbHBIX HEPaBEHCTB" . 1 |coBepueHcTBOBaHNME 3HAHHIA,
YMEHU
oTpaboTKa 1
243 1 12.1.10. | Akryanu3aius 3HaHuii no Teme:" PannoHanbHble ypaBHEeHNs, HepaBeHcTBa. CHCTEMBI Pal[OHAIbHBIX YPAaBHEHUH 1 HEpPaBEHCTB." 1  |coBepuieHCTBOBaHME 3HAHUIA,
YMEHUI
Tema 12.2. UppanuoHa/ibHble YPABHEHHUs, HepaBeHCTBAa. CHCTeMbl HPPALIMOHAJIbHBIX YPABHEHHUIT M HEPABEHCTB. 10
244 | 12.2.1. |PaBHOCHJIBHOCTb MPPALMOHAIBHBIX YPAaBHCHH, HEPABEHCTB U CUCTEM. 1 YCBOGHHSI HOBBIX 3HAHMIA
245 | 12.2.2. |OcHOBHBIE TPUEMBI PEIICHUS HPPPALIHOHATBHBIX YPaBHEHUH. 1 |xomOuHMpOBaHHBIIH
OTpabOTKa 1
246 | 12.2.3. |BomonHenue ynpaxHeHHH 110 Teme : "OCHOBHBIE IIPUEMBI PEIIeHHs] HPPPAL[HOHANBHBIX YPaBHEHUH". 1 |coBepIICHCTBOBaHHE 3HAHMH,
YMEHUI
247 | 12.2.4. |OcHOBHbIC IPUEMBI PEILICHHUS CUCTEM HPPPALIMOHATIEHBIX YPaBHCHHI. 1 [xoMOMHMpPOBaHHBIN
orpaboTKa 1
248 | 12.2.5. |Boimonuenue ynpaxuenuii mo teme:" OCHOBHbBIE IPUEMbI PELICHHUS CHCTEM HPPALMOHANIBHBIX YPaBHEHHUH'". 1 |coBepuieHCTBOBaHME 3HAHUH,
YMEHUI
249 | 12.2.6. |OcHOBHBIE IPUEMBI PEIICHHS HPPAIIMOHAIBHBIX HEPABEHCTB. 1 [xomOuHHpOBaHHBIN
oTpaboTKa U
250 | 12.2.7. |BbinonHenue ynpaxkHeHui 1o teme:"OCHOBHbIC IPUEMBI PELLIEHUS HPPALIMOHAIbHBIX HEPABEHCTB" . 1 |coBepIIEHCTBOBaHHE 3HAHUM,
YMEHUI
251 | 12.2.8. |OcHOBHbIE MPUEMBI PEHICHHS CHCTEM HPPAIIHOHAIBLHBIX HEPABCHCTB. 1 |koMOWHHPOBAHHBII
oTpaboTKa 1
252 | 12.2.9. |BemonneHue ynpakHeHHH 110 TeMe:"OCHOBHBIC ITPHEMBI PEIICHNS CHCTEM HPPAI[HOHAIBHBIX HEPaBEeHCTB'". 1 |cOBEpIICHCTBOBAHUE 3HAHHUH,
YMEHUi
0TpaboTKa 1
253 | 12.2.10. | Cucremaru3anus 3Hannii no teme:" VppanuoHansHble ypaBHEHHs1, HepaBeHCTBa. CHCTEMBI HPPALOHAIBHBIX YPaBHEHUI U HEPAaBEHCTB." 1 |coBepIIeHCTBOBaHHE 3HAHMUH,
YMEHUH
Tema 12.3. Iloka3aTeabHbIe H JorapudMuiIecKie YPABHEHHsI H HEPABEHCTBA. 10
254 | 12.3.1. |PaBHOCHIBHOCTD II0KA3aTE/BHBIX YDABHCHHIT, HEPABEHCTB H CHCTEM. 1 |ycBOeHHMs HOBBIX 3HAHUH




255 [ 12.3.2. |OcHOBHBIEC TPUEMBI PEIIICHUS IOKA3aTEIbHBIX YPABHEHUH. 1 |komGuHKpoBaHHBI
0TpaboTKa 1

256 | 12.3.3. |BoimonHenue ynpaxueHHi 1m0 Teme : "OCHOBHBIC IPHEMBI PEIICHHST TOKa3aTEIbHBIX YPaBHEHHH". 1 |coBepIICHCTBOBaHHE 3HAHMUH,
YMEHHI

257 | 12.3.4. |Tloka3aTenbHbIC HEPABEHCTBA. 1 |xom6unnpoBaHHEI
orpaboTka 1

258 | 12.3.5. |Pewenue nokas3aTelIbHBIX HEPABEHCTB. 1  |coBepuieHCTBOBaHME 3HAHMUIA,
YMEHUI

259 [ 12.3.6. |Jlorapudmuueckue ypaBHEHUSA 1 |xom6unnpoBaHHEI
oTpaboTka 1

260 | 12.3.7. |Peuenue norapuMUIECKUX ypaBHEHHI 1 |coBepuieHcTBOBaHUE 3HAHUIA,
YMEHUI

261 | 12.3.8. |Jlorapudmiueckrie HepaBeHCTBA 1 KOMOMHHPOBAHHBII
oTpaboTKa 1

262 | 12.3.9. |Pemenue norapu(pMUIecKHX HEPAaBCHCTB 1 |coBepiieHcTBOBaHUE 3HAHUM,
yYMEHHH
oTpaboTKa

263 | 12.3.10. | Cucrematusanus 3Hanuii no teme: "[lokaszaTensbHsle U orapu)MUUEcKie ypaBHEHUS U HepaBeHCTBa' . 1 |coBepIIEHCTBOBaHHE 3HAHUH,
YMEHUI

Tema 12.4. CucremMbl IOKa3aTeJIbHBIX YPABHEHHIT U HEPABEHCTB. 5

264 | 12.4.1. [OcHOBHbIE IPUEMbI PELICHHUS CHCTEM [10Ka3aTElIbHBIX YPaBHEHHH. 1 |ycBoeHwus HOBBIX 3HAHHI

265 | 12.4.2. |BoimonHeHue yrnpakHeHui 1mo TeMe:" OCHOBHBIEC IIPHEMbI PEIICHHUS CHCTEM MOKa3aTeIbHBIX YPAaBHEHHIA' . 1 [xomOuHHpOBaHHBIN

266 | 12.4.3. |OcHOBHBIE ITPUEMBI PEIICHHS TIOKA3aTEILHBIX HEPABEHCTB. 1 |kOMOWHHPOBAHHBIH
oTpaboTKa 1

267 | 12.4.4. |CucremaTtH3anus 3HaHUI 110 TeMe:"OCHOBHBIE IIPUEMBI PEIICHHSI CHCTEM IIOKa3aTeIbHBIX HEPABEHCTB" . 1 |COBEpIIEHCTBOBAaHUE 3HAHUH,
yYMEHHH
oTpaboTKa

268 | 12.4.5. |Axryanu3zanus 3HaHui 110 TeMe: "OCHOBHBIE TPUEMBI PELIICHUS CUCTEM ITOKa3aTeNIbHBIX ypaBHEHHMA" . 1 COBEpILEHCTBOBAHNE 3HAHMIA,
YMEHHI

Tema 12.5. TpuronomeTpuyecKkne YypaBHeHUsI H HEPABEHCTBA. 10

269 | 12.5.1. | TpurHoMeTpUYECKUE YpaBHEHHS 1 |ycBoeHwus HOBBIX 3HAHHI
0TpaboTKa 1

270 | 12.5.2. |PemeHne TPUTOHOMETPHYCCKUX YPaBHEHHUT 1 |coBepuieHcTBOBaHNE 3HAHMIA,
YMCHUI

271 | 12.5.3. [TIpocreiiuiie TPUrOHOMETPUYECKHE YPABHEHHSI 1 |xoMOWMHHPOBaHHBIHI
oTpaboTKa 1

272 | 12.5.4. COBEPILEHCTBOBAHUE 3HAHHH,

Pemenne npoctefnnx TpPUroHOMETPUYECKUX YpaBHEHUH 1 [ymenuii

273 | 12.5.5. | TpuroHomerpuieckre HepaBeHCTBA 1 |kKOMOWHHPOBAHHBIHI
orpaboTKa u

274 | 12.5.6. |PemeHue TPHTOHOMETPHYECKIX HEPABEHCTB 1 |COBEpLICHCTBOBAHUE 3HAHMIA,

YMEHUH




275 | 12.5.7. |TIpocreiiie TPUrOHOMETPHYECKHE HEPABEHCTBA 1 KOMGOHHHPOBAHHBII
orpaboTKa 1
276 | 12.5.8. COBEPLICHCTBOBAHUE 3HAHUM,
Perienne npoCcTeHIIMX TPUTOHOMETPHIECKHX HEPABEHCTB 1 |ymenwuii
oTpaboTKa 1
277 | 12.5.9. |Cucremarusaiys 1 akTyaln3anus 3HaHUM 110 Teme: "TpUroHOMEeTPHYECKUE YPaBHEHHSI I HepaBeHCTBA'. COBEpLICHCTBOBAHUE 3HAHUIA,
1 [ymenuii
278 | 12.5.10. | KourpoJsibHas padoTa Ne 5 mo Teme:"YpaBHeHus1 H HepaBeHCcTBA" 1 |KOHTPOJIBHO - IPOBEPOUHBIH
Tema 12.6. CucTeMbl TPHTOHOMETPHYECKHX YPABHEHHUIi M HEPABEHCTB. 7
279 | 12.6.1. |Cucrembl TPHTOHOMETPHUYESCKUX YPaBHEHHU 1 |ycBOCHUsI HOBBIX 3HAHHI
280 [ 12.6.2. |OcHOBHBIE IPUEMBI PELICHHS] CHCTEM TPUTOHOMETPHYECKHMX YPABHEHHIA. 1 [xomOuHHpOBaHHBII
Ul}}aUUll\ﬂ I
281 | 12.6.3. |Boinonsenue ynpaxueHnii mo Teme:" OCHOBHbIE TPHEMBI PELICHUS] CHCTEM TPUTOHOMETPHYECKIX YPABHEHHUH'". 1 |COBCPUICHCTBOBAHMC 3HAHWH,
YMEHHI
282 | 12.6.4. [CucreMbl TPHTOHOMETPUYECKHX HEPABEHCTB. 1 |xoMOWMHHPOBAHHBII
283 | 12.6.5. [OcHOBHbIE IPHEMBI PELIEHHUS CHCTEM TPUTOHOMETPUYECKHX HEPABEHCTB. 1 |KoMOMHHUpOBaHHBII
0TpaboTKa 1
284 | 12.6.6. |Bommonuenue ynpaxueHui o TeMe:"OCHOBHBIC IPHEMBI PEILICHHS CHCTEM TPUTOHOMETPUYECKHX HEPaBEHCTB' . 1 |coBepIICHCTBOBAaHHE 3HAHMUH,
yYMEHHI
0TpadoTKa 1
285 | 12.6.7. |Cucremarn3anus u akTyaIn3anus 3HaHUH 110 Teme: "TPUrOHOMETPHYECKHE CHCTEMbI ypaBHEHHI 1 HEpaBeHCTB." 1 |coBepuieHcTBOBaHUE 3HAHMUI,

YMEHUI

285 yaca














































