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Pa6ouas nporpamma o6ieobpa3oBarensHoil yue6Hoi aucnumubel OJ1.02.01 Maremarnka
pa3paboTaHa Ha OCHOBE TpeOOBaHHI:

®enepanpHoro 3akona ot 29.12.2012 r. Ne 273 — @3 06 obpaszosanuu B PO;

denepanbHOro rocy1apCTBEHHOIo 00pa3oBaTeIbHOIO CTaHAapTa CPEeAHETO
obuiero o6pa3oBaHus, yTBepXXIeHHOro npuka3oM MuHoOpHayku Poccu ot
17.05.2012 r. Ne 413 (3apeructpupoBano B Muniocte Poccun 07.06.2012 r. Ne
24480)
ITpuka3 Munnpocsewenust Poccun ot 14.06.2022 r. Ne 443 "O06 yTBep)xaeHIH
(elepalIbHOTO TOCYAaPCTBEHHOT0 00pa30oBaTeNbHOIO CTAH1apTa CPEIHETO
npodeccroHanbHOro o6pazoBanus no cnenuanbHocT 29.02.10 Konctpyuposanue,
MOJIeJIMPOBAaHUE M TEXHOJIOTHA H3TOTOBJICHHUS U3JeNUi JIETKON NPOMBILLUIEHHOCTH
(o Bugam)" (3aperucrpupoaso B Muntocte Poccun 01.07.2022 r. Ne 69121)
PexoMeHaimii 1o opraHu3alny MOTy4YeHHUs: CpeiHero ob1ero oo6pa3oBaHus B
npejenax OCBOEHHst 00pa30BaTeNbHbIX POrPaMM CPEIHEro NpopecCUOHAIBHOIO
obpa3oBaHus Ha 6a3ze OCHOBHOro 061ero obpasoBanus ¢ yueToM TpebOBaHUiI
¢benepanbHBIX rOCYAapCTBEHHBIX 00pa30BaTeNbHbIX CTAHAPTOB U MOIYy4aeMOH
npodecCHy WK CIeNHATLHOCTH CpeiHero NpodeCcCHOHATBLHOro 06pa3oBaHus
(pa3paboransl [lenapTaMeHTOM rocy1apCTBEHHOH NOJUTHKHU B cepe IOATOTOBKU
pabounx kaapoB u 10 MunobpHayku Poccuu coBmectHo ¢ DI'AY
«®DenepanbHblil HHCTUTYT pa3BUTHUA oOpa3oBanusm» (muceMo JlenmapraMeHTa
roCyIapCTBEHHO#H MONIUTHKY B cepe moaroToBku pabouux kagpos 1 10
Muno6prayku Poccuu ot 17.03.2015 r. Ne 06-259);
MeToanuecknx pekoMeHAauui no pa3paboTke pabouux NporpamMm
oO1ieo0pa3oBaTeNbHBIX YYeOHBIX JUCUUIUIMH B Mpeiesiax OCBOEHUs OCHOBHOM
npodeccHoHaIbHOM 00pa30oBaTENbHON MPOrpaMMBI CpeHEro Npo¢eCcCHOHATBHOTO
obpazosanus (INIKPC u ITTICC3), pazpaborannsix OtaenoM npodecCHOHATBHOTO
obpazoBanus MuHHCTEpcTBa 00pa3oBaHus 1 Hayku Pecrybnuku Jlarectan B
COOTBETCTBHH C pabouumM yueOHBIM I1aHOM 00pa30BaTeNIbHOM OpraHu3aliy Ha
2024/2025 yueOHBIHN TOA.

Pazpa6orunk: A6aymiaesa C. M. - npenonasarens MareMatuku [ BITOY P «UTIK» /- 77’/
Peuensent: hxammupsaepa 3. A. — 3am. aupekropa no YIIP I'bITIOY PJI «MTTK»
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1. O6masn xapakTepucTHKA pabodeii mporpammbl o0meodpazosarenbHoit AHcuunInHEI0/L.02.01
Maremarnxa

1.1 O6aacts npameHenns padoueii mporpaMMmbi:

Pa6ouas nporpamma yuebHo# aucuunnuns O/1.02.01 Maremaruka asisercs
00s3aTeNbHOM YacThio 001eo0pa3oBaTenbHOro NUKIa 06pa3oBaTeibHON IPOrpaMMBbi B
cootserctBui ¢ ®I'OC CIIO INpukaz Munnpocsewmenus Poccun ot 14.06.2022 r. Ne
443 "06 yTBepKACHHM (pefepalbHOro rocy AapCTBEHHOTO 00pa3oBaTeabHOTO
CTaHAapTa cpeaHero npodeccHoHanbHOro 0bpasoBanus no cnewuanpHoctd 29.02.10
KomcTpyupoBaHue, MOETMPOBAHHE U TEXHONOTUS U3TOTOBICHUS H3ACIUM NErKOH
poMbliLieHHocTH (1o Buaam)" (3apeructpuposado B Munrocte Poceun 01.07.2022 r.
Ne 69121)

1.2 Mecto aucuMNIMHBI B CTPYKTYpe npodeccHoHaIbHOIl 00pa3oBaTeibHO#H
nporpammsbl CIIO: ObumeobpasosarensHas gucuuminga OJ1.02.01 «Matemaruka»
aBasercs 00g3aTeNbHOM YacThio 00111e00pa3oBaTeNbHOIO UK
obpa3zoBaTenbHOM porpammsl B cootBeTcTBUM ¢ PI'OC cpennero obmero
o0Opa3zoBaHus. [11g cnequaabHOCTER TEXHHYECKOTO H COLMAIbHO-9KOHOMHYECKOT0
npodusieit sBaseTcs NPoHUIbHONH yueOHOH JUCUUIUTUHOM.

1.3 Henu 1 iIaHHPYeMble pe3yJIbTAThI OCBOCHH A JHCHHILIHHBI:

Peanuzanus nporpammsl yue6Horo npeaMera 0J1.02.01 «Maremaruka» B ctpykrype OOII CITO
HanpaBJieHa Ha JOCTIKEHHE LENH 10: OCBOEHMI0 00pasoBatenbHbIX pesyisratoB ®I'OC COO:
nmuyHocTHbie (JIP), meranpemetHble (MP), npeametnsie 6a3oBoro/yriay6néunoro yposus (I1P
y), MOArOTOBKE 00YyUYaoLMXCA K OCBOSHHIO OOLIHMX U HpOdeCcCHOHATBHBIX KOMIIETEHITHH (J1aiee
~ OK, IIK) B cootBetcTBUM ¢ PI'OC CI1O no 29.02.10 Koncrpyupoanue, MoeMpoBaHie U
TEXHOJIOTUs M3TOTOBJICHHA U3JEJHi TETKOH MPOMBIILIEHHOCTH (10 BHaM).



OK 1 BriGupats crioco6bl peleHus 3a1a4 Npo(ecCUOHANTBHOM IEATENBHOCTH IPUMEHHUTENBHO K
pa3IMYHBIM KOHTEKCTaM;

OK 2 Ucnone30BaTh COBpEMEHHBIE CPEACTBA IOMCKA, aHAIW3a U MHTEpIpeTalyy HHPopMaLvy 1
UH(OpPMAIOHHBIE TEXHONIOTHH JUIS BBIIIOJHEHUS 33a4 TPOPECCHOHATIBHON NeATENbHOCTH;

OK 3 IlnanupoBaTh ¥ peasin30BbIBaTh COOCTBEHHOE NMPOMECCHOHAIBHOE U IMYHOCTHOE

pa3BUTHE, IPEANPHHAMATEIBCKYIO AeATeIbHOCTh B NPOGhEeCCHOHATBHOM cdepe, HCII0Ib30BaTh 3HAHUS
110 (HMHAHCOBOH I'PaMOTHOCTH B Pa3IMYHBIX KH3HEHHBIX CHTYaLHsAX;

OK 4 DddexTHBHO B3aUMOJEHCTBOBATEL U paboTaTh B KOJLIEKTHBE H KOMaHJIE;

OK 5 OcyIecTBIsSITh YCTHYIO M IHCBMEHHYIO KOMMYHHKAIHIO Ha TOCY IAPCTBEHHOM S3bIKE
Poccuiickoit @enepanyn ¢ y1€TOM 0COOEHHOCTEN COLUAIBHOrO M KyJIBTYPHOI'O KOHTEKCTA;

OK 6 IposBnATh rpaXXAaHCKO-NIATPHOTHYECKYIO MO3UIIHIO, JEMOHCTPHPOBATH OCO3HAHHOE
[IOBEICHHE Ha OCHOBE TPAJAUIIMOHHBIX 001[€4eI0BEYECKUX LIEHHOCTEHR, B TOM YHUCIIE C YYETOM
rapMOHH3ALUH MEXKHALMOHAIBHBIX H MEXPEIUIHO3HBIX OTHOIEHHH, aHTHKOPPYIIMOHHOI'O MTOBEICHHS;
OK 7 CopelicTBOBAaTh COXpPAaHEHHUIO OKPY)XaIOIIeH cpeJibl, pecypcocOepekeH o, TPHMEHATh

3HAHUA 00 U3MEHEHHH KJIMMAaTa, IPHHIIMITEI OEPEXXTHBOIO IPOU3BOICTBA, 3PPEKTHBHO JeHCTBOBATH B
Yype3BbIYaHHBIX CUTyalUAX;

OK 8 Hcnons30BaTh CpeACTBa PUIUIECKOHN KyNbTYpPBI 111 COXpPaHEHHs M YKPEIJIEHHs 300pOBbs

B Ipoiiecce npodecCHOHAIBHOM NEATENBHOCTH M NTOAAEPXKaHH HEOOXOAMMOro ypoBHs GU3HUECKOM
NOATOTOBJIEHHOCTH;

OK 9 ITonp3oBaThes MpodecCHOHATbHON JOKYMEHTAalMEH Ha TOCYJapCTBEHHOM U HHOCTPAHHOM
A3bIKAX.



2. CTpykrypaucoiepxaHHne 06meo6pazoBaTeib HOH JHCUMIIHHbI

2.1 O6bem JHCUMNIMHBI H BHbI y9e0H0#H paboThI

Buj yuebnoii padorni

Oonem B 4acax

CamocTosiTe/ibHas pabora

O061em o0pa3oBaTenbHO# NPOrpaMMbl AMCIHILITHHDI 272

B 1.4

OcHoBHoOe coaepxkaHune 255

B T.4.

TeopeTHudecKoe o0yueHue 112

MPaKTUYECKUE 3aHATUS 141

[IpomexxyTodHas arrectauus (9k3aMeH) 2
17

17




Tema 1.4
Pemenue 3agay. BxonHoi
KOHTpPOJb

Coneprxanue yueOHOro Matepmaa

Briuncienus 1 npeobpa3oBaHys. YpaBHEHUs M HepaBeHCTBa. [ eometpus
Ha

IUIOCKOCTH
KoMOuHUpOBaHHOE 3aHATHE 4
KountponsHas pabota 2
Paznen 2 [Ilpameie w 32
TJIOCKOCTH B NPOCTPAHCTBE.
KoopauHatsl 1 BEKTOPHIB
MPOCTPaHCTBE
Tema 2.1. OcHoBHBIE Collepxcalme yqe6Horo martepuaina
noHsTHs crepeomerpun. | [Ipeamer  crepeometpur. OcCHOBHblE TOHATHA (TOYKa, MpsiMay,
PacnionoskeHne npsMbIX | IVIOCKOCTb, NPOCTPaHCTBO). (OCHOBHBIE ~aKCHOMBI ~ CTEPEOMETPHH.
H IJIOCKOCTe#H [epecekatomuecs, napajiiejbHble W CKpeUIUBAIOIIMecs IIpAMBIE.
Yroa Mexay npsSMbIMU B npocTpaHcTBe. [lepneHauKynapHOCTD NPAMBIX.
OCHOBHbIE [IPOCTPAHCTBEHHBIE
Quryps
KoMbuHUpOBaHHOE 3aHATHE 4 OK01,0K03,
Tema 2.2. | Conmepxanue yyebHOro MaTepuana OK 04,0K 07
[TapasienbHOCTD [TapannensHble npsaMas uiLockocTs. Onpenenenue. [lpuzHak.
npsMeix, mnpamoii  m | Coiictsa. Ilapanienbusie miockoctu. Onpenenenye. IlpusHax.
II0cKOCTH, iockocteit | CBOMCTBa.
Terpasap u ero anementsl. Ilapannenenunen u ero anemeHtsl. CBoiicTBa
NPOTHBOIOJIOXHBIX FpaHelt U JuaroHanei napamnenenunena. [locrpoenue
OCHOBHBIX C€YEHUH
KoMmOuHHUpOBaHHOE 3aHsATHE 6

Tema 2.3.

Conepxanue yueOHOro MaTepuaia




IlepneH UKy ISIPHOCTH
NpsAMBIX, NPAMOH

U
IUTIOCKOCTH,
IUIOCKOCTEH

IlepniennukyisipHbie npsimble. [lapanniensHble npsaMele,
NepreH UKy IpHbIE K

m1ockocTH. IIpu3HaK neprneH IMKyISApHOCTH NPSIMOM U MJIOCKOCTH

KoMOuH1poBaHHOE 3aHATHE

Conepxanue yue6HOro Matepuana




Tema2.4.IlepneH UKy iap
M HakJIoHHas. TeopeMa o
Tpex NepIeHANKYIsapax

[lepnenuKyIgp U HaKJIOHHas. TeopeMa o Tpex NepreHauKypax. Yroma
MEXTy IPSIMOH U ILTOCKOCTBIO.

Yron Mexay niaockocTsaMu. [leprneHankyasipHble IITOCKOCTH.
PaccTosHus B IPOCTPAHCTBE

KoMOuHHpOBaHHOE 3aHsITHE 4
Tema 2.5. KOOpI[I/IHaTBI Conep)KaHne yqe6Horo MaTepHala
1 BEKTOpHI B JlekapToBBI KOOpAMHATHI B IPOCTPAHCTBE. BEKTOPHI B IPOCTPAHCTBE.
NPOCTPaHCTBE CrnoxxeHue ¥ BBIYMTAHHE BEKTOPOB. Y MHOXXEHHE BEKTOPA Ha HHCIIO.
CkanspHoe nipou3BeICHUE
BekTopoB. IIpocreiiiive 3agaun B KOOpAMHATAX
KoMOHHHpOBaHHOE 3aHATHE 4
Tema 2.6. Ilpsmsie u | [IpodeccHoHanbHO-OpHEHTHPOBaHHOE CofiepXkatHe (CORepxKaHHe NPAKIATHOro
TIIOCKOCTH p | MOAy1s)
NIPAKTHYECKHX 3aa9ax B3auMHOe pacnonokeHue OpAMBIX B MpocTpaHcTBe. [lapasinensHOCTH
NpAMO#t M IJIOCKOCTH, MApaJUIENbHOCTh TUTOCKOCTEH, MepneH UKy IAPHOCTD
IiocKocTed. Pacmono)keHue MpsIMBIX U IUIOCKOCTEH B OKpY’KalollieM
MHUpe (IpHpozE,
apXHUTEeKType, TeXHUKe). PeuleHne npakTUKO-OPUEHTUPOBAHHEIX
3aa4
[IpakTHueckoe 3aHATHE 6
Tema 2.7 Pemenue | Coaepxxanue yueOHOro matepuana
3ajay. Ipsimbie u | PacnonoxeHune IpAMBIX 5 IJIOCKOCTEH B IIPOCTPAHCTBE.
IUIOCKOCTH, [lepnieH AMKYIAPHOCTD M MApaJUIeIbHOCTD MPAMBIX M INIOCKOCTEH. JleKapToBHl
KOOPIHHATHI KOOpAMHATHI B TpocTpaHcTBe. Bektopel B mpoctpanctBe. CrnoxeHue u
BEKTOPHI B | BBIYHTaHHE BEKTOPOB. Y MHOXEHHE BEKTOPa
POCTPaHCTBE Ha uncyo. KoopauHatel BekTopa
KoMOHuHHpOBaHHOE 3aHSTHE 2
KontponsHas pabota 2
Camocmosmenvuas paboma: IIpsamoeie u niockocmu 8 npocmparcmee. 7
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Koopounamui u eexmopwvi 8 npocmpaucmaee.

Pazpen 3. OcHosbl
TPUTOHOMETPHH.
TpuroHoMerpuyeckne
GYyHKIHH

38

Tema 3.1

Conepxanue yueOHOTO MaTepHaia

OK 01, OK 02, OK
03,
OK 04, OK 05

11




Tpuronomerpuyeckue
byHKUAY

NPOM3BOJILHOT
0 yria, 4ucnia

Pagnannas Mepa yrna. [IoBOpoT TOYKM BOKpYr Hayajia KOOpAWHAT.
Onpezenenue cuHyca, KOCHHyCa, TaHIeHCa U KOTaHTreHca. 3HaKH CHHYCa,
KOCHHYyCa, TaHreHca M KOTaHTeHca MO YeTBEPTAM. 3aBUCHMOCTh MEXTY
CHHYCOM, KOCHHYCOM, TAHT€HCOM H

KOTQHTE€HCOM OJHOI'0 M TOTO K€ yria

KomOuHMpOoBaHHOE 3aHATHE

Tema 3.2 Conepxanue yueOHOro MaTepHana
OCHOBHBIE Tpuronomerpudeckne  ToxaectBa.  [IpeoOpa3zoBaHus
TPUTOHOMETPUUECKHE HpOCTeﬁme TPUTOHOMETPHYECKUX BBIPAKECHHUH.
TOXIEeCTBa CHHYC, KOCHHYC, TAHF€HC H KOTaHI'€HC YTJIOB 01
- q
KoMOWHHpOBaHHOE 3aHATHE
Tema 3.3 Conepxanue yuebHOro MaTepuana
TpuroHomeTrpudeckue | O6nacTs onpefeneHus M MHOKECTBO 3HAYCHUH TPHTOHOMETPHYECKHMX

(GbyHKLIMH, UX CBOWCTBA
U rpapuku

¢yskimiA. YETHOCTH, HEUETHOCTh, NMEPHOAMYHOCTb TPHIOHOMETPHUECKHMX
dynxuuii. CoiictBa ¥ rpaduku QyHKIUN Yy =COS X,y =SinX,y=tgX,y =
ctg x. CxarWe W pacTsHKeHHe TIpaUKOB TPHUTOHOMETPHYECKHUX
GyHKUUH.

ITpeo6pazoBanue rpadUKOB TPUTOHOMETPUHECKUX QYHKIHH

KoMOHHHpOBaHHOE 3aHATHE

Tema 3.4  OOGparnbie

Conepxanune yueObHOro Matepuana

Ob6partsbie TpuroHoMeTpuyeckue @yskuuu. Mx cBoiictsa u rpadguku.

TPUTOHOMETPHUYECKHE

GyHKIMH KoMOHHHUpOBaHHOE 3aHATHE

Tema 3.5 Conepxanue yyeOHOro Matepuana

TpuroHoMeTpuueckre | Y PaBHEHHE COS X = a. YpaBHeHHe sin X = a. YpaBHeHHe tg X = a, ctg X =a.
YpAaBHEHHS H PemeHne TpPUTOHOMETPHUYECKHUX YpPaBHEHHH OCHOBHBIX THIIOB:
HEpaBEHCTBA NpOCTeilIMe TPUrOHOMETPUYECKHE ypaBHEHHS, CBOISIIMECS K

KBaJgpaTHBIM., p€liaCMbIC PA3JIOKEHHEM Ha MHOKHUATECJIH, ONIHOPOAHBIC.
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[pocTeiilne TPUrOHOMETPHIECKUE HEPABEHCTBA

KoMOUHUpOBaHHOE 3aHATHE

Tema 3.6 Peenue
3aga4. OCHOBBI

TPUIOHOMETPH
H.
TpuronoMmeTpuyeckue
GyHKIUH

Conepxanue yue6HOro Marepuaia

[IpeobpazoBanue TPUTOHOMETPUYECKHX BBIpAXKCHHH.

TPUTOHOMETPHUYECKHX YPABHEHH! U HEPABEHCTB B TOM YHCIIE C
HCII0/Ib30BaHiEM CBOHCTB (yHKIUH

Pemenne

13




KoMOuHHpOBaHHOE 3aHATHE. 4
KouTponbHas pabota 2
Pa3nen 4. [Ipoussoanas u 30
nepBoobpasHas GpyHKLKH
Tema 4.1 Coneprxanue ydeOHOro MaTepuaia
TousTre Ilpupamenwue aprymenTa. [1pupamenue GyHkimu. 3agaus, IpHBOAALIHE K
. MOHATHIO
TIPOM3BOAHOH. npon3BoAHoH. Ompesenenue npou3BOJHON. AITOPHTM OTBICKaHHS
Popmy i1 1 NpaBuIa npousBoHoii. @opMmysl auddepenurposanus. [pasuna
AudepeHUPOBaHUS | nuddepeHIUPOBAHUSA
KoMmOuHMpoBaHHOE 3aHATHE 8
Tema 4.2 Iloustue o | ColepkaHue yueOHOro MatepHana
HENPepHIBHOCTH [Toustue HenpepoiBHOH (yrkuuu. CoiicTBa HenpepbBHOH QyHKUMH. CBA3b
QyHKIHH. Meron | Mexxay HenpepbhIBHOCTBIO U JH(PEPeHUUPYEMOCTBIO (YHKIMH B TOUKE.
HWHTEPBAJIOB AJNTOpHUTM perieHUs HEPaBEeHCTB METOXOM HHTEPBAJIOB
KoMOHHHpOBaHHOE 3aHsITHE 8
Tema 4.3 Conepxanue yueOHOro MaTepuana OK 01, OK 03, OK
I'eomeTpHyecKuii 'eoMeTpuueckuif  CMBICT  NPOM3BOAHOM  (QyHKIMH —  YIJVIOBOWH 0%
H K03GGHUIUEHT KacaTeNbHOU K rpaduKy QyHKUUM B TOUKE. YpaBHEHHE DEI06, 0RO
(usnyecKkuit KacaTeJlbHOW K rpaduky OyHKUMH. AJNrOpPUTM COCTaBjieHHS YpaBHEHHSA
CMBIC | KacaTesbHOH K rpadHKy QyHKUHH
71 IPOU3BOHOM y=f(x)
KomOuHMpoBaHHOE 3aHATHE 4
Tema 4.4 | Conepxxanue yuebHOro Matepuana
MOHOTOHHOCTB Bo3spacranue u yObiBaHUe QyHKIMH, COOTBETCTBHE BO3PACTaHHs U
GyHKIHH. yObIBaHUA QYHKIMHM 3HaKy NPOU3BOIHOMN. 3aja4y HA MAKCUMYM U
Toux | MUHUMYM. AJITOPUTM
M 3KCTpeMyMa MccnenoBaHus PyHKIUM M IOCTPOSHHUS ee rpaduka ¢ MOMOIIBI0

NIPOM3BOAHOM
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KomOuHMpoBaHHOE 3aHATHE

Tema 4.5 UccnenoBanue
byHKUM U
MIOCTPOEHHE IrpaduKOB

Conepxanue yueOHOro Marepuaia

HccnenoBanue QyHKUMHY Ha MOHOTOHHOCTD U TIOCTpOeHUe rpaduKoOB

KoMOMHHpOBaHHOE 3aHITHE

Conepxanue yuebHOro MaTepHana
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" nepBooOpazHas
GYHKIHH.

Briunciienne neppoobpasnoii. [Ipumenenue neproobpazHoi

KoMOnHHpOBaHHOE 3aHATHE

KonrponesHas pabota

Paznen 5.
MHororpanHuky 4 Tena
BpalleHus

OK01,0K 04,
OK 06,0K 07
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Tema 5.1 Ilpusma,
napauienenunes, Kyo0,
NUpaMKHIa H UX CeYEHHs

CoaepxaHue yueOHOro MaTepuana

[Tpu3Ma (HakJIoHHAs, NpsMas, TPaBUITbHAA) U €€ STEMEHTBL.
[Tapaynenenunes. CeoiicTBa npamoyroibHoro napamienenunena. Ky6.
ITupamuaa 1 €€ IMEMEHTHI.

[IpaBunbHas nupaMua

KoMOuHupOBaHHOE 3aHATHE

Tema 5.2 ConeprxaHue yueOHOro MarepHnana
[TpaBuibHEE [Inomans noBepxHOCTH MHOrorpaHHukoB. [Ipocreiimume
MHOTOIPaHHHKH B KOMOMHAIMy MHOTOTPaHHHKOB. BeruucieHne 371IeMEHTOB
WH3HH MPOCTPAaHCTBEHHBIX QUryp (pébpa,
JuaroHan, yriel). IlpaBunbHele MHOTOrpaHHUKH
KoMOHHUpOBaHHOE 3aHATHE
Tema 5.3 TIpodeccnoHaNbHO-0OPUEHTHPOBAHHOE CofepaHue (ConepXaHue NPUKIafHOro

Hunuuap, koHyc, ap 1
X CEYECHUS

MOJYJIA)

[{umaap, xonyc, chepa u map. OCHOBHbIE CBOMCTBA MPAMOrO KpyroBOro
HWIHH]pA, TIPAMOTO Kpyroporo Konyca. MzobpaxeHue Ten BpamieHus
Ha 1iockocTu. IlpeactaBnenne 06 yced€HHOM KoHyce. CedeHHs KoHyca
(mapajuieNibHOE OCHOBAaHHMIO M INPOXOAflee 4Yepe3 BEpUIMHY), CEYEHHS
UMIMHpA (apajUIebHO H

NepIEHANKYIAPHO OCH), CeYeHusx Imapa. Pa3B€prka muimHIpa U
KOHYycCa

[IpakTu4eckoe 3aHATHE

Tema 5.4 OO6bemsl
1 IU10Ma 4
MOBEPXHOCTEHN Tell

Conepxanue yuebHOro Matepuana

O6nem npamoyroisHoro napanenenunena. O6vem kyba. O6beMsl npamoi
npu3Mel U HuiHHApa. O6beMBI nupaMu bl U KoHyca. O6bem mapa

KomOHHHpOBaHHOE 3aHATHE

Tema 5.5

TIpodeccHOHATBHO-OpHEHTHPOBAHHOE CofiepXaHue (Cofepkanue NPHKIaIHOrO

MOy JIA)
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[IpumMeprl
CUMMETpHI B
npodeccun

[ToHsTHEe 0 CHMMETPHH B MPOCTPAHCTBE (LIEHTpaJibHas, OCeBas,
sepkayibHas). O606meHHe NpeacTaBIeHUH O IPaBUIIBHAIX
MHOTOTPaHHHKaX (TeTpadp, KyO, OKTas’Ap, JOAEKadIp, HKOCAdAP).
IIpumepsl cumMeTpuit BipodeccHn

[IpakTH4yeckoe 3aHsATHE

Conepxanune yueOHOro MaTepuana

O6BeMBI H nijomaan nNOBEPXHOCTH MHOIOTPAaHHUKOB M TEJ1 BpallICHHA

19




Tema 5.6 Peinenue KomMOuHNpOBaHHOE 3aHATHE 4
sanay. Muororpanuuku | KOHTPOIIbHas pabota 2
A Tela
BpallieHHs
Pazpen 6. CteneHu U KOpHY. 46
Crenennas, mnoKasarenbHas
H norapudmuyeckas
GyHKIUH
Tema 6.1 Conepxxanue yuebHOro MaTepuaia
CrenexHas [TonsTre KOpHA n-oif cTemeHH M3 JAeficTBUTenbHOro ymcna. OyHkuuu y =
bynxums, ee ™x  ux csoiictBa u rpaduxu. CBOHCTBA KODHS n-OH CTemeHW.
CBOHCTBA. ITpeoGpa3oBaHKE UPPALIMOHATBHBIX BEIPAKEHUM
IIpeobpasoBaHue KoMOuHMpOBaHHOE 3aHATHE 4
BbIpaXK€HUH C KOPHAMU
n- OH CTEeIeH!
Tema 6.2 CBoiicTBa Cognepxanue ydaeOHOro Matepuana
CTEMEHH C [ToHsATHE cTeneHu ¢ palioHaNbHBIM NoKa3areneM. CTenenHsle QyHKIUMH,
170, OK 01, OK 02, OK
PaMOHAIBHEIM U .

. CBOiicTBa U rpaduKu 03,
ACHCTBUTCIILHEIM KOMOHWHHUPOBaHHOE 3aHATHE 6 OK 05, OK 07
[10Ka3aTeIIMH
Tema 6.3 Pemenne | Conepxanue yueOHOro MaTepuana
UppALHOHATBHBIX PaBHOCHJIBHOCTh HPPALIMOHAIBHBIX YPaBHEHUH. MeTObI MX pelieHHs
ypaBHeHHiA KoMOuHHpOBaHHOE 3aHATHE 4
Tema 6.4 | Conepxxanue yyeOHOro Matepuana
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[ToxazaTenbHas
byHKUUA, ee CBOWCTBA.

CremeHp ¢  MPOM3BOJBHBIM  HEHCTBUTENBbHBIM  IMOKa3aTesieM.
OnpeeneHne NOKa3aTeNbHOM QYHKIIMH U ee CBOMCTBA. 3HAKOMCTBO C

TlokazarenbHbie NpUMEHEHHEeM T[IOKa3aTenbHOH (QyHKOuH. PemeHue moka3aTenbHBIX
ypaBHEHHUS U | ypaBHEHUi METOOM YpaBHUBaHMS MOKa3areneld, METOJOM BBEJEHHA
HEpaBEHCTBA HOBO} NEpPEMECHHOM,
¢QyHKUMOHATBHO-TPadHUeCKAM  MeTodoM.  PelmeHue  MoKa3aTeNbHBIX
HEPaBEHCTB
KoMOuHHpOBaHHOE 3aHATHE -
Tema 6.5 Jlorapudm Conepxanne yaeOHOro Marepuana
urcna. CBolicTBa Jlorapudm uuncna. Coiicta norapugmoB. Onepauus
norapuMUpOBaHHS
norapumMoB KoMOHHHPOBaHHOE 3aHATHE

Coaepxanne yyeOHOro MaTepuaia
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Tema 6.6
Jlorapudmueckas
byHkuus, ee

CBOMCTBA.
Jlorapudmuieckue
ypaBHEHHUS, HEpaBEHCTBa

Jlorapudmuyeckas byHKIUA " €e  CBOMcCTBAa. [Monstue
norapudpmuyeckoro ypaBHeHus. Onepanus NOTEHUHpOBaHUA. Tpu
OCHOBHBIX METOAA pEIIeHH JIorapuMHUYECKHX ypaBHEHHH:
GyHKUHOHANBHO-TpaUyecKui, MeTOJ INOTEHIHPOBAHHA, METOX

BBEJICHHS HOBOH mepeMeHHo#. Jlorapudmudeckue
HEepaBeHCTBA

KoMmOuHHpOBaHHOE 3aHATHE 8

Tema 6.7 Jlorapudmsr | [IPOdECCHOHANBHO-OPHEHTHPOBAHHOE COJCPIaHHE (comepxaHue NPUKJIAIHOTO
B | MOTy1s)

Ilpumenenne norapudma. Jlorapubmuueckas cnupainp B mpupoae. Ee
NPHPOJE UTEXHUKE P P ? puc) p pupoa

MaTeMaTH4YeCKHe CBOHCTBA

IIpakTHueckoe 3aHATHE 4
Tema 6.8 Pemenue | CoaepxaHnue yueOHOro Marepuana

CrenenHas, oKa3aTe/ibHad u jorapudmudeckas QyHKIuH. Peliienne
3ajad. Crenennas, A

ypaBHEHHH
L SN 1 ' KoMOMBHPOBaHHOE 3aHATHE 4

norapu(Muteckas KontponsHas paboTa 2

(byHKIIMA
Pasnen 7. OnemeHTs TEOpUH 33
BEPOATHOCTEH 7}
MaTeMaTHYECKOR
CTaTHCTHKH
Tema 7.1 Cobuitue, | Conepxanue ydeOHOro Marepuaa
BEPOATHOCTh COOBITHs. | COBMECTHbIE U HECOBMECTHBIE COOBITHS. TeopeMbl O BEPOSTHOCTH CYMMBI
Ciio)KeHue # | coObITHH. Y CITOBHAs BEPOATHOCTh. 3aBUCHMEIE 1 He3aBHUCHMBIE COOBITHS.
YMHOKEHHE TeopeMbl 0 BEpOSATHOCTH NPOU3BEACHHUS COOBITHI OK 02, OK 03, OK
BEpOSITHOCTEH KoMOnHMpOBaHHOE 3aHSTHE 8 05

Tema 7.2 BepositHOCTB

[IpodeccHoHaNBHO-OpHEHTHPOBAHHOE COIEpXkaHHe (colepXaHHie NPUKIAHOrO
MOJYJI51)
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B npo¢)ecCUOHAIBHBIX
3a7ayax

OTHOCHTEIbHAA 4aCTOTa COOBITHSA, CBOMCTBO €€ YCTONYHBOCTH.
CraTucTHUYECKOE

OoNnpeacICHUC BEPOATHOCTH. Ouenka BCPOATHOCTH coOuITHS

HpaKanecxoe 3aHATUC

Conepxanue yyebHOro MaTepuana
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Tema 7.3 Juckpersas | Bunsl ciiy4adHbix BennuuH. OnpeneneHue AMCKPETHOH ciryyaiHON

CiiydaiiHasi BeJHYHHA, | BEIMYHHBI. 3aKOH pacrpezeneHus IHMCKPETHOM
3aKOH ee ClTyyaiHo# BenuuuHbl. Ee YKCIIOBEIE
pacnpeeneHus XapaKTEepPHUCTHKHU
KomOuHrupoBaHHOE 3aHATHE 8
Tema 7.4 Janaun | CoiepxkaHue yuebHOro MaTepuana
MaTeMaTHYECKOM IlepBuunas 00paboTka CTaTHCTHYECKHX JaHHBIX. UncIoBBIE
XapakTepHCTHKH
CTAaTHCTHKH.

(cpenHee apudmeTHUECKOE, MEHaHa, pa3MaXx, guctiepcus). Pabora ¢
Tabnuiamu, rpaduKaMu, AMarpaMMaMH

KoM6uHHpoBaHHOE 3aHATHE 7
Tema 7.5 DneMeHTHI Buasl cobbiTuii, BepoaTHOCTb CoObITHI. ClI0XKEHHE U YMHOXEHHE
TEOPHH BEPOATHOCTEH BeposTHOCTeH. J{uckpeTHas clydaiiHas BeJMYHHA, 3aKOH

ee pactipefieieHus.  3ajauu

M MaTeMaTH4eCKOM MaTeMaTHYECKOH CTaTHCTHKH.
CTATUCTHKH KonTponsHas pabora 2

Camocmosmenvran paboma: Iloozomoska x 3k3ameHy 10
IIpomeskyTouHas arTectauus (JK3aMeH) )
Bcero: l 272

[To Kaxzoii TeMe ONMMCHIBaeTcS COEpKaHHe YUeOHOro MarepHata (B IMAAKTHYECKHX eAMHHULAX ), HAUMEHOBAHHSA HEOOXOAMMBIX 1a0OpATOpHBIX,
TIPAKTMYECKHX M MHBIX 3aHATHi. 06BeM 4acoB onpeensercs o Kax ok No3HLHH cionbua 3.

*[TpodeccHOHATLHO-OPHEHTHPOBAHHOE COAEPIKaHHe MOKET ObITh pacTpe/ieNieHo N0 pa3zieNaM (TeMaM) HIH CKOHIIGHTPHpOBaHO B paszene [Ipukiagnoi Momyns,
a TaKOKe PeATM3yercs MoCPe/ICTBOM PeLlieHHs NPAaKTHKO-OPHERTHPOBAHHBIX 3a/1a4 B TEMaTHYECKUX MOJY.ISX
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3. YcaoBus peanu3anin NporpaMmMblo6meo0pa3oBaTe/bHOH AHCUHILIHHBI

3.1 O6opynoBanne yueOHOro kabunera:

- IOCa0YHbIE MECTA 110 KOJIMYECTBY 00yHaIOIIUXCS;

- pabouee MeCTO NperojaBaTens;

- KOMILIEKT y4eOHO-HarIsa AHbIX 10COOHUI;

- KOMILIEKT 3JIEKTPOHHBIX BHI€OMAaTEepHAIOB;

- 3aIaHUA 115 KOHTPOJIBHBIXpaboT;

- npo¢)e€CCHOHANBHO OPHEHTHPOBAHHbIE 3a/IaHUS

- MaTepHasbl IK3aMeHa.

Texuuyeckue cpecTBa00y4EHHUA:

- IePCOHATBHBINA KOMIBIOTEP CIULIEH3HOHHBIM IPOTPaMMHBIM 00€CTIEYEHHEM;
- POEKTOP C FIKPAHOM.

3.2 UudopmaunonHoe obecnieyeHHe peasH3aliiM NporpamMmal:

OcHOBHBIE HCTOUHHUKH:

1. Bboromosos H. B. Maremartuka: YueGHoe nocobue misi ccysos ,/H. B.
boromonos, I1.W. Camoiinenko . - 5 - € u3gaHue , CTepeOTHIHOE . - M.:
Hpoda 2019.- 395 c.

2. Anrebpa u Haudajia aHanmu3a: YueOHuk ais 10-11 xnaccoB
obpa3oBarenbHbix yupexaeHui /111.A. Anumos, 10.M. Konsrus, 10.B. u
Ip.- w3nanue - Ilpoceemenne, 2021. - 464 c.

3. T'eometpus. 10-11 xnaccel: YueOHMK A5 00pa30oBaTeNbHBIX YUpeKIeHUH
6a30BbIi ¥ po¢uibHBIA ypoBHK./TToa penakimeit
AranacsHaJl.C._Mllpocsemenue, 2021.-255 c.

4. MypasuH I'. K. Anrebpa u Hadana ananim3a: YueOHuk ans 10-11 kinaccoB
oOpa3oBarenbHbIX yupexaeHuii- M.: Jlpoda 2020.- 285 c.

5. bammakoB M U1 Anrebpa u Hayana ananusa,l eomerpus Yuebuuk 10-11xm. -
2020r

HOHOJIHI/ITCJILHBIC HCTOYHHUKH:

1. boromonos H. B. Ilpaktuueckue 3aHsSTUA 10 MaTeMaTHKe: Y4ueOHOe
nocobue s ccy3oB./H.B. boromornos. - 4 - e u3zgaHue, crepeoTHnHoe. - M.:
Bricmas mxona, 1997 .-495 ¢

2. boromosnos H. B. CoopHuk nunakTUuYecKux 3aJlaHuil 110 MaTeMaTHKe. :
Yue6Hoe nocobue mis ccyson ,/H. B. boromosnos, JI.IO. Cepruenko. - 2-
u3jaHue,crepeorunyoe.-M.: JIpoda, 2006.-236 c.

3. boromonos H. B. COopHuk 3ana4 no MareMarHke : YuebHoe rmocobue ajis
ccy3oB./H.B. boromonos. - 4 - € u3naHue, crepeoTurHoe. - M.:, JIpoda, 2006.-

25



204 c.

HOpMaTI/IBHBIe MPaBOBLIC aKThL:

1. O6 obpazoBanuu B Poccuiickoit @enepanyu. PeaepajbHbId 3aKOH
Poccuiickoit @enepanuu ot 29 aexabps 2012 r.Ne273-D3

2. ®egepaibHBIA roCyJapCTBEHHBIH 00pa30BaTeNbHbIA CTAHAAPT CPEAHETO
(nonHoro)obmero obpasoBanus . YTB.IIpukazomMunobprayku Poccu ot 17 Mast
2012 r. Ne 413

3. Ilpuka3z MunoOpHayku Poccu 0129 nexabps 2014 r. Ne 1645 «O BHeceHuun
HU3MEHEHHI B ipruka3 MuHHcTepcTBa 00pa3oBanus U Hayku Poccuiickoit
®depepanun oT 17 Mast 2012 r. Ne 413 «O6 yTBepkaeHuu peaepaisHoro
3aKOHa»
rocyIapCTBEeHHOro 00pa3oBaTeNbHOIO CTaHAApTa CpegHero (MoJHoro) obuero
00pa3oBaHUY.

4. PekoMeHmaldd 1O OpraHu3alyM [MOJydeHHs cpeaHero obumero obpa3oBaHus
npeaenax OCBOeHHs 00pa3oBaTeNbHBIX MPOrpaMM CpeaHei MpoecCHOHAIBHOTO
obpa3zoBanuss Ha 0a3ze OCHOBHOro o0iiero o0Opa3oBaHHMS Y4eToM TpeOOBaHUH
¢denepanbHBIX TOCYAApCTBEHHBIX 00pa3oBaTeNbHbl, CTaHAAPTOB U I0JIy4yaeMoH
npodecCH HIH CINEHHATBHOCTH CpefHeil npodecCHOHaIBHOro 00pa3oBaHUA
(muceMo JlenapTamMeHTa rocyAapCcTBEHHO) MOJMIUTHKH B cdepe NOAroTOBKH pabounx
kaapos u J{ITO Muno6pHayku Poccuu ot 17.03.2015 Ne 06-259).

HNuTtepHe r-pecypcsi:

1. http://school-collection.edu.ru- DnexTpoHHsbI# yueOHUK «MaTeMaTuka B
mkoae, XXI Bex».

2. http://fcior.edu.ru- uHpOpPMaLUOHHBIE, TPEHUPOBOUYHBIE U KOHTPOJIBHBIE
MaTepuabl.

3. www.school-collection.edu.ru- Eaunas konnekuuu LHudposbix
o0pazoBaTenbHbIX PECYpCOB

4. www.http://videouroki.net- OduiuanbHbIi calT ypOKOB MaT€MaTHUKH
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4. KoHTpo.ib H 0lleHKa Pe3yIbTATOB 0CBOEHHS 0011€00pa3oBaTeIbHOH JHCUHIIIHHBI

Kontpone u  oneHka

pe3yJibTaTOB

OCBOCHNA

ob1eobpa3oBarebHON

JUCIMILTAHEI

PacKphIBaIOTCA Yepe3 JUCHUILTHHAPHBIE pe3y IbTaThl, HaNpaBJieHHbIE Ha GOPMUpPOBaHHE OOILHX H
npodecCHOHATBHBIX KOMITETEHIHIA O pa3eiaM U TeMaM CofiepKaHua y4eOHoro MaTepuana.

O61was/npogpeccrHoHanbHas
KOMIIETEeHLS

Pasnen/Tema

Tun oneHoYHBIX MEPONPHATHA

OK 01. BeibupaTs criocoObI
peleHus 3aj1a4
nmpogecCHOHANBHON AEATENBHOCTH
NPUMEHHUTENIBHO K
pa3IMYHBIM KOHTEKCTaM

P1_Temal.l,1.2,1.311-
o/c”,

1.4.

P2, Temm 2.1, 2.2, 2.3,
2.4,

2.5, 2.6 I1-0/c,2.7

P 3, Temn 3.1, 3.2, 3.3,
34,

3.5,3.6

P4, Temni4.1,4.2,4.3,
4.4,
4.5,4.6,4.711-0/c,4.8,
4.9,

4.10

P 5, Temsr 5.1,5.2,5.3
I1-

o/c,5.4,5.5,5.6

P6,Temn16.1,6.2,6.3,6.4,

TectupoBanue

YcTHBIH onpoc
MareMaTuyeckuii JUKTaHT
WuauBuyansHas
caMocTosTeNbHas paboTa
TlpencraBnenne pe3yabTaToB
NpaKkTHYECKUX paboT
Jawmura TBOpYECKUX paboT
3amuTa HHIUBHIYATBHBIX
NPOEKTOB

KonTponbHas paborta
Brinonuenue 3a1anuii
Ha 9K3aMeHe
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P6,Temn1 6.1,6.2,6.3,6.4,

3amura HMHANBHUAYAJIbHBIX

6.5, 6.6, 6.7 [1-o/c, 6.8 | npoexToB
P 7, Temnl 7.1, 7.2 [1-0/c, | KoHTposbHas
7.3,7.4 pabora
BrinonxHenne 3a1aHui
Ha DK3aMeHe
OK 04. DddexTuBHO P1,Temal.l,1.2,1.311- | TectupoBaHue

B3aMMO/IeHCTBOBaTh  paboTaTh
B KOJUIEKTHUBE UKOMaH e

o/c,

1.4.

P2, Temn 2.1,2.2,2.3,
2.4,

2.5, 2.6 Il-0/c,2.7

P 3, Temn 3.1, 3.2, 3.3,
34,

3.5,3.6

P4,Temn1 4.1,4.2,4.3,

YcTHBI onpoc
MarteMaTu4ecKuil JUKTaHT
NnauBuayanbHas
caMocTosTe/ibHas pabora
TIpencrasneHue pe3yisTaToB
MpPaKTHYEeCKHX paboT
3amuTa TBOpYECKUX paboT
3aiguTa HHAMBHIY AIbHBIX

4.4, NPOEKTOB

4.5,4.6,4.7T1-0/c,4.8, | KoHTponbHas

4.9, pabota BoinonHenue

4.10 3a/laHHii Ha HK3aMEHE

P 5, Temsl 5.1,5.2,5.3

I1-

o/c,5.4,5.5,5.6
OK 05. Ocymiectnare yctHyto | P1,Temal.1,1.2,1.311- | TectupoBanue
N ofc, Y cTHBIH onpoc
MUCBbMEHHYIO0 KOMMYHUKauuo | 1.4. MaTeMaTHYeCKHi IMKTAHT
Ha rOCyIapCTBEHHOM s3bIKE P 3, Temsn1 3.1, 3.2, 3.3, UniuBuayanbhas
Poccuiickolt Desiepatmn ¢ ;:_’ 1.6 caMocTosTe/IbHas paboTa

y4eToM ocoOeHHOCTeH
COLIHAJIBHOTO ¥ KYJIBTYPHOTO
KOHTEKCTa

P 6, Temni 6.1, 6.2, 6.3,
6.4,

6.5, 6.6, 6.7 IT-o/c, 6.8
P 7, Temn 7.1, 7.2 I1-o/c,
73,74

[IpencraBnexue pesynbratoB
IMpaKTHYECKUX paboT
3amuTa TBOpYECKHX paboT
JaiuTa MHAUBHIYaNbHBIX
POEKTOB

KonTtponbHas

pabota Brimonnenne
3a/laHNH Ha DK3aMEHe
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OK 06. IIposBasTH
rpaXKIaHCKO-

HaTPHOTUYECKYIO MO3HLIHUIO,
JIeMOHCTPHPOBATh OCO3HAHHOE
MOBe/IeHHE Ha OCHOBE
TpagULIMOHHBIX
obLIeyenoBeYeCKUX IeHHOCTEH,

P1,Temal.1,1.2,1.31I-
o/c,

1.4.

P4, Temri 4.1,4.2,4.3,
44,
4.5,4.6,4.711-0/c,4.8,
4.9,

4.10

TectupoBanue

YcTHblit onpoc
MareMaTHYeCKHii AUKTAHT
WUnauBunyanbHas
camocTosTeNnbHas pabora
[IpencTaBnexue pe3yabTaToB
MpaKkTUYecKux paboT

RO O 3aiiuTa TBOpPYECKUX paboT
rApMOHH3ALUH P 5, Temn1 5.1,5.2,5.3

TI- 3atura WHIMBUIYANTbHEIX
MEeXHAUMOHAIBHBIX U

. |o/c,54,5.5,5.6 HPOCKEOR

MEXPEJIMTUO3HBIX OTHOLIEHUH, KOHTpo/bHAS
NPUMEHSATH CTaHIAPThI paGota BeimonsenHe
BHTHKOPPYMIHOHHOTO 3a/1aHHi Ha SK3aMEeHe
TOBEICHHS
OK 07. ConetictBoBaTh P2, Temn 2.1, 2.2, 2.3, TectupoBanue
COXpPaHEHHIO OKpY Kalollen 24, Ycrapiionpoc

CpeJibl,

2.5,2.6I1-0/c,2.7

30




pecypcocOepexxeHHIO,
NPHUMEHSATD

3HaHUA 00 H3MEHEHUHU
KJIMMaTa,

NPUHLUNBI OEPEeKITNBOTO
NPOU3BOACTBA, 3P PEKTUBHO

JIeCTBOBATh B YpE3BbIYAMHBIX

CUTYaLMIX

4
4
S
9
A

»

, Temn1 4.1, 4.2, 4.3,
4

P
4
4.5,4.6,4.711-0/c, 4.8,
4.9,

4.10

PS5, Temnr5.1,5.2,5.3
I1-

o/c,5.4,5.5,5.6

P 6, Temni 6.1, 6.2, 6.3,
64,

6.5, 6.6, 6.7 IT-o/c, 6.8

MareMaTnyeckuil JTUKTaHT
WnpuBuayanbHas

caMocCTosTeNnbHas paboTa
[IpeacraBnenue pe3ybTaToB

NpaKTHYECKUX paboT
3amura TBOpYECKUX pabot

3amuTa HHIUBHIY AIBHBIX
IIPOEKTOB

KounTtponsHas pabota
Brinonnenue 3ananuii Ha
3K3aMeHe
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