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Pa6ouas nporpamma o61eobpa3oBarensHoil 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 CPEeAHErO
obuiero obpa3oBanusi, yTBepXXIeHHOro npuka3zoM MuHoOpHayku Poccu ot
17.05.2012 r. Ne 413 (3apeructpupoBano B Muniocte Poccun 07.06.2012 r. Ne
24480)
ITpukas Munnpocsewenust Poccun ot 14.06.2022 r. Ne 443 "O06 yTBep)xaAcHIH
(elepalIbHOTO TOCYAaPCTBEHHOT0 00pa30BaTENbHOIO CTAH1apTa CPEIHETO
npodeccroHanbHOro obpazoBanus no cnenuanbHocT 29.02.10 Konctpyruposanue,
MOJIEJIMPOBAHUE B TEXHOJIOTHA H3TOTOBIICHHUS U3JeNUi JTETKON NPOMBILUIEHHOCTH
(o Bugam)" (3aperucrpupoano B Muntocte Poccun 01.07.2022 r. Ne 69121)
PexoMeHa1mii 1o opraHu3alny MOTy4eHHUs: CpeiHero obiiero oo6pa3oBaHus B
npejeax OCBOEHHst 00pa30BaTeNbHAIX IPOrPaMM CPEIHEro NpogecCUOHAIBHOIO
obpa3oBaHus Ha 6a3e OCHOBHOro 061ero obpasoBanus ¢ yueToM TpebOBaHUM
(benepanbHBIX rOCYAapCTBEHHBIX 00pa30BaTeNbHbIX CTAHAPTOB U MOIYy4aeMOH
npodecCUy WK CIeHHATLHOCTH CpeiHero NpodecCHOHAIBLHOro 00pa3oBaHus
(pa3paboransl [lenapTaMeHTOM rocy1apCTBEHHOH HOJUTHKHU B cepe OATOTOBKU
pabounx kaapoB u 10 MunobpHayku Poccuu coBmectHo ¢ DI'AY
«DenepanbHblil HHCTUTYT pa3BUTHUA oOpa3oBanusm» (muckMo JlenmapraMeHTa
roCyIapCTBEHHO#H MONIUTHKY B cepe moaroToBku pabouux kaapos 1 10
Muno6prayku Poccuu ot 17.03.2015 r. Ne 06-259);
MeToanueckux pekoMeHAaui no pa3paboTke pabounux NporpamMm
oO1ieo0pa3oBaTeNibHBIX YYeOHBIX JUCHUIUIMH B Mpejieliax OCBOEHUS OCHOBHOM
npodeccHoHaIbHOM 00pa3oBaTENbHON MPOrpaMMBI CpeHero Npo¢eCcCHOHATBHOTO
obpazoanus (INIKPC u ITTICC3), pazpaboranneix OtaenoM npodecCHOHATBHOTO
obpazoBanus MuHHCTepcTBa 00pa3oBaHus 1 Hayku PecryOnuku Jlarecta B
COOTBETCTBHH C pabouuM yueOHBIM I1aHOM 00pa30BaTeNbHOM OpraHu3aliy Ha
2024/2025 yueOHBIHN TOA.

PazpabGorunk: A6aymiaesa C. M. - mpenonasarens MareMatuk [ BITOY P «MUTIK» /- 77’/
Peuensent: hxammupsaepa 3. A. — 3am. aupekropa no YIIP I'bIIOY PJ1 «MUITK»
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1. O6masn xapakTepucTHKA pabodeii mporpammbl o0meodpazosarenbHoit AHcuunInHEI0/1.02.01
Maremarnxa

1.1 O6aacts npameHenns padoueii mporpaMMmbi:

Pa6ouas nporpamma yuebno# aucuunnuas O/1.02.01 Maremaruka asisercs
00s3aTeNbHOM YacThio 001e00pa3oBaTenbHOTO NUKIa 00pa3oBaTeibHON IPOrpaMMBbi B
cootserctBui ¢ ®I'OC CIIO IMpukaz Munnpocsewmenus Poccun ot 14.06.2022 r. Ne
443 "06 yTBepKAeHHM (pefepalbHOro rocy AapCTBEHHOT0 00pa3oBaTeabHOTO
CTaHAapTa cpeaHero npodeccHoHanbHOro 0bpasoBanus no cneuanpHoctd 29.02.10
KomcTpyupoBaHue, MOETMPOBAHHE U TEXHONOTUS U3TOTOBICHUS H3ACIHM NErKOH
poMbliLieHHocTH (1o Buaam)" (3apeructpuposado B Munrocte Poceun 01.07.2022 r.
Ne 69121)

1.2 Mecto aucUMNIMHBI B CTPYKTYpe npodeccHoHaIbHOIl 00pa3oBaTeibHO#H
nporpammbl CIIO: Obumeobpasosarensaas gucuuminga OJ1.02.01 «Matemaruka»
aBasercs 00g3aTeNbHOM YacThio 00111e00pa3oBaTeNbHOIO UK
obpa3oBaTenbHOM porpamMmsl B cootBeTcTBUM ¢ PI'OC cpennero obmero
o0Opa3zoBaHus. [11g cnequanbHOCTER TEXHHYECKOTO H COLMAIbHO-IKOHOMHYECKOT0
npodusiet sBaseTcs NPoGUIbHON yueOHOH JUCUUIUTUHOM.

1.3 ey 1 iIaHHPYeEMbIe pe3y/JIbTAThI OCBOCHH A JHCHHILIHHBI:

Peanu3anus nporpammsl yue6Horo npeaMera 0J1.02.01 «Maremaruka» B ctpykrype OOII CITO
HanpaBJieHa Ha JOCTIKEHHE LENH 10: OCBOEHMI0 00pasoBatenbHbIX pesyisraroB ®I'OC COO:
nmuyHocTHbie (JIP), meranpeametHble (MP), npeamernsie 6a3oBoro/yriay6néunoro yposus (I1P
y), MOAr0TOBKE 00YUYaOLMXCA K OCBOSHHIO OOLIHMX U HpOdeCcCHOHATBHBIX KOMIIETEHIHH (Jaiee
~ OK, IIK) B cootBetcTBUM ¢ PI'OC CI1O no 29.02.10 Koncrpyupoanue, MoeMpoBaHHE U
TEXHOJIOTUs M3TOTOBJICHHA U3JEJHi TETKOH MPOMBIILIEHHOCTH (10 BHaM).



OK 1 BriGupats crioco6bl peleHHs 3a1a4 Npo(ecCUOHANTBHOMN IEATENBHOCTH IPUMEHHUTENBHO K
pa3IyHbIM KOHTEKCTaM;

OK 2 Ucnone30BaTh COBpEMEHHBIE CPEACTBA IOUCKA, aHAIW3a U MHTepIpeTaly HHPopMaLuy 1
UH(OpPMAIHOHHBIE TEXHOJIOTHY JUIS BBIIIOTHEHUS 33a4 TPOPECCHOHATIBHON NeATENbHOCTH;

OK 3 IlnanupoBaTh ¥ peasin30BbIBaTh COOCTBEHHOE NMPOMECCHOHAIBHOE U IMYHOCTHOE

pa3BUTHE, IPEANPHHAMATEIBCKYIO AeATeNbHOCTh B NPpOoGECCHOHATBHOM cdepe, HCII0Ib30BaTh 3HAHUS
110 GHMHAHCOBOH I'PaMOTHOCTH B Pa3JIMYHBIX KHM3HEHHBIX CHTYaLHsAX;

OK 4 DddexTHBHO B3aUMOJEHCTBOBATEL U paboTaTh B KOJLIEKTHBE H KOMaHJIE;

OK 5 OcyIecTBISTh YCTHYIO M IHCBMEHHYIO KOMMYHHKAIHIO Ha TOCY IAPCTBEHHOM S3bIKE
Poccuiickoit @enepanyn ¢ y1€TOM 0COO€HHOCTEN COLUAIBHOrO M KyJIbTYPHOI'O KOHTEKCTA;

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

3HAHUS 00 U3MEHEHHH KJIMMAaTa, IPHHIIMITEI OEPEXXITHBOIO IPOU3BOICTBA, 3QPEKTHBHO JeHCTBOBATH B
Yype3BbIYaHHBIX CUTyaluAX;

OK 8 Hcrnons30BaTh CpeACTBa GUIUIECKOHN KyNbTYpPBI 111 COXpPaHEHHS M YKPEIJIEHHs 300POBbs

B Ipoiiecce npodeCcCHOHAIBHOM NeATENBHOCTH M NTOAAEPXKaHHS HEOOXOAMMOro ypoBHs GU3NUECKO
NOATOTOBJIEHHOCTH;

OK 9 ITonp3oBaThecs MpodecCHOHATbHON JOKYMEHTAalUMEH Ha FOCYJapCTBEHHOM U HHOCTPAHHOM
A3bIKAX.



2. CTpykrypaucojepxaHHne 06meo6pazoBaTe/ib HOMH JHCUMIIHHbI

2.1 O6bem JHCUMNIMHBI H BHbI y9e0HO#H paboThI

Buj y4uebnoii padorni

Oobnem B 4acax

CamocTosiTe/ibHas pabora

O6nem o0pa3oBaTenbHO# NPOrpaMMbl AHMCIHILIHHDI 272

B 1.4

OcHoBHoOe coaepxkaHune 255

B T.4.

TeopeTHudecKoe o0yueHue 112

MPaKTUYECKUE 3aHATUS 141

[IpomexxyTodHas arrectanus (9K3aMeH) 2
17
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Tema 1.4
Pemenue 3agay. BxonHoi
KOHTpPOJb

Coneprxanue yueOHOro Matepmaa

Briuncienus 1 npeobpa3oBaHus. YpaBHeHUS H HepaBeHCTBa. | eometpus
Ha

IUIOCKOCTH
KoMOuHUpOBaHHOE 3aHATHE 4
KountponsHas pabota 2
Paznen 2 [Ilpameie w 32
IJIOCKOCTH B NPOCTPAHCTBE.
KoopauHaTtsl 1 BEKTOPHIB
MPOCTPaHCTBE
Tema 2.1. OcHoBHBIE Collepxcalme yqe6Horo martepuana
NOHATUA cTepeomeTprH. | [Ipeamer  cTepeoMeTpHH. OcHoBHBlE mnOHATHA (TOuYka, mpsMas,
PacnionoskeHHe npsMbIX | IVIOCKOCTb, NPOCTPaHCTBO). (OCHOBHbIE ~aKCHOMBI ~ CTEPEOMETPHH.
H IJIOCKOCTeiH [epecekatomyecs, napajiiejbHble W CKpeUIUBAIOIIMecs IIpAMBIE.
Yron Mexay npsMbIMU B npocTpaHcTse. [lepneHauKynapHOCTb NPAMBIX.
OCHOBHbIE [IPOCTPAHCTBEHHBIE
Quryps
KoMbuHUpOBaHHOE 3aHATHE 4 0OK01,0K03,
Tema 2.2. | Conmepxanue yyebHOro MaTepuana 0K 04,0K 07
ITapaienbHOCTD [TapannensHble npsaMas uiLtockocTs. Onpenenenne. [ lpuzHak.
npsMeix, mpamoii  u | Coiictsa. Iapannenpusie miockoctyu. Onpenenenye. IlpusHax.
II0cKOCTH, iockocteil | CBOMCTBa.
Terpasap u ero anemenTsl. Ilapannenenunen u ero anemeHtsl. CBoiicTBa
NPOTHBOIOIOXKHBIX FpaHeit U JuaroHanei napamnenenunena. [locrpoenue
OCHOBHBIX C€YEHUH
KoMOuHHUpOBaHHOE 3aHsATHE 6

Tema 2.3.

Conepxanue yueOHOro MaTepuaia




IlepneHIUKyISIPHOCTH
NpsAMBIX, NPAMOH

%4
IUTOCKOCTH,
IUIOCKOCTEN

IlepniennukyisipHbie npsimMble. [lapanniensHble npsaMele,
NepreH UKy IpHbIE K

miockocTH. IIpu3Hak neprneH IMKyIApHOCTH NPSIMOM U MJIOCKOCTH

KoMOuHpoBaHHOE 3aHATHE

Conepxanue yue6HOro Matepuana




Tema2.4.IlepneH UKy ap
U HakJoHHas. TeopeMa o
TpeX NepIeHANKYIsIpax

[lepnenuKyIAp U HaKJIOHHas. TeopeMa o Tpex NeprnesauKyapax. Yroma
MEXTy IPSIMO U ILIOCKOCTBIO.

Yron Mexay niocKocTsaMM. [leprneHankyasipHble IITOCKOCTH.
PaccTosHus B IPOCTPaHCTBE

KoMOuHHpOBaHHOE 3aHsTHE 4
Tema 2.5. KOOpI[I/IHaTBI Conep)KaHne yqe6Horo MaTepHala
1 BEKTOpHI B JlekapToBBI KOOpAMHATHI B IPOCTPAaHCTBE. BEKTOPHI B IPOCTPAHCTBE.
NPOCTPaHCTBE CrnoxxeHue ¥ BBIYMTAHHE BEKTOPOB. Y MHOXEHHE BEKTOPA Ha HHCIIO.
CkanspHoe nipou3BeIcHUE
BekTopoB. IIpocreiiiive 3anaun B KOOpAMHATAX
KoMOHHHpOBaHHOE 3aHATHE 4
Tema 2.6. Ilpsmsie u | [IpodeccHoHanbHO-OpHEHTHPOBaHHOE COfiepXkatHe (COAepXKaHHe NPAKIATHOro
TIOCKOCTH p | MOAy1s)
NPAKTHYIECKHX 3a7a9ax B3auMHOe pacnonokeHue OpAMBIX B MpocTpaHcTBe. [lapasinensHOCTh
MpAMOIt M IUIOCKOCTH, MApaUIENbHOCTh TUTOCKOCTEH, MepneHIuKyIIpPHOCTD
IwiockocTed. Pacmono)keHue MpsMBIX M IUIOCKOCTEH B OKpY’KalollieM
MHUpe (IpHpozE,
apXHUTEeKType, TeXHUKe). PeuleHne npakTUKO-OPUEHTUPOBAHHEIX
3aja4
[IpakTHuYeckoe 3aHATHE 6
Tema 2.7 Pemenue | Coaepxanue yueOHOro matepuana
3ajay. IMpsiMbie u | PacnonoxeHune IpAMBIX 5 IJIOCKOCTEH B IIPOCTPAHCTBE.
IUIOCKOCTH, [lepnieH AMKYIIPHOCTD U MApaJUIeIbHOCTh MPAMBIX H INIOCKOCTEH. JleKapToBHl
KOOPIMHATHI KOOpAMHATHI B TpocTpaHcTBe. Bektopel B mpoctpanctBe. CrnoxeHue u
BEKTOPHI B | BBIYHTaHHE BEKTOPOB. Y MHOXEHHE BEKTOPa
NPOCTPaHCTBE Ha uncyo. KoopauHatel BekTopa
KoMOHHHpOBaHHOE 3aHSTHE 2
KontponsHas pabora 2
Camocmonmenvuas paboma: IIpsamoeie u niockocmu 8 npocmparcmee. 7
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Koopounamui u eexmopwvl 8 npocmpaucmae.

Pazpen 3. OcHosbl
TPUTOHOMETPHH.
TpuroHoMerpuyeckne
GyHKIHH

38

Tema 3.1

Conepxanue yueOHOTO MaTepHaia

OK 01, OK 02, OK
03,
OK 04, OK 05
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Tpuronomerpuueckue
byHKUAY

TPOM3BOJILHOT
0 yria, 4ucnia

Pagnannas Mepa yrna. IloBOpoT 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 OJHOI0 M TOTO K€ yria

KomOuHnpoBaHHOE 3aHATHE

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

(GbyHKLMH, UX CBOWCTBA
U rpapuxu

¢yskimiA. YETHOCTH, HEUETHOCTh, NMEPHOAMYHOCTb TPHIOHOMETPHUECKHMX
dynkuuii. CoiictBa ¥ rpaduxu QyHKIUN y =COS X,y =SinX,y=tgX,y =
ctg x. CxarWe W pacTsHKeHHe TIpauKOB TPUTOHOMETPHYECKHUX
GyHKUUH.

ITpeobpazoBanue rpadUKOB TPUTOHOMETPUHECKUX QYHKIHH

KoMOHHHpOBaHHOE 3aHATHE

Tema 3.4  OOGparnbie

Conepxanune yuebHOro Matepuana

Ob6patHbie TpuroHoMeTpuyeckue Qyskiuu. Mx cBoiictsa u rpaduku.

TPUTOHOMETPHUYECKHE

GyHKIMH KoMOHMHHUpOBaHHOE 3aHATHE

Tema 3.5 Conepxanue yyeOHOro Matepuana

TpuroHoMeTpuyeckue | Y PaBHEHHE COS X = a. YpaBHeHHe sin X = a. YpaBHeHHe tg X = a, ctg X =a.
YpABHEHHS H PemeHne TpPUTOHOMETPHUYECKHUX YpPaBHEHHH OCHOBHBIX THIIOB:
HEpaBEHCTBA NpoCTeiilIue TPUTOHOMETPUUECKHE ypaBHEHHS, CBOISIIMECS K

KBaJgpaTHbIM., p€liaCMbIC PA3JIOKEHHEM Ha MHOKHUATECJIH, ONIHOPOAHBIC.
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IpocTeiilne TPUrOHOMETPHUIECKUE HEPABEHCTBA

KoMOHUHUpOBaHHOE 3aHATHE

Tema 3.6 Perenue
3aga4. OCHOBBI

TPUIOHOMETPH
H.
TpuronoMeTpuyeckue
GyHKIUH

Conepxanue yuebHOro Marepuasia

[IpeobpazoBanue TPUTOHOMETPUYECKHX BBIPAXKCHHH.

TPUTOHOMETPHUYECKHX YPABHEHHH! U HEPABEHCTB B TOM YHCIIE C
HCII0/Ib30BaHiEM CBOHCTB (yHKIHH

Pemenne

13




KoMOuHNpOBaHHOE 3aHATHE. 4
KouTponbHas pabota 2
Pa3nen 4. [Ipoussoanas u 30
nepBoobpasHas GyHKUKH
Tema 4.1 Coneprxanue ydeOHOro MaTepuaia
TousTre Ilpupamenue aprymenTa. [1pupamenue dyHkimu. 3agaus, IpHBOAALIHME K
. MOHATHIO
TIPOM3BOAHOM. npon3BoAHoH. Ompesenenue npou3BOJHON. ANTOPHTM OTBICKaHHS
Popmy i 1 NpaBuIa npousBoaHoii. @opMmysl auddepenurposanns. [pasuna
AuddepeHUPOBaHUS | nuddepeHIUPOBAHUSA
KoMmOuHMpoBaHHOE 3aHATHE 8
Tema 4.2 Iloustue o | ColepkaHue yueOHOro MaTepHana
HENpephIBHOCTH [Toustue HenpepoiBHOH (yrKuuu. CoiicTBa HenpepbBHOH QyHKUMH. CBA3b
QyHKUIHH. Meton | Mexxay HenpepbhIBHOCTBIO U JH(PEPeHUHUPYEMOCTBIO (YHKIMH B TOUKE.
HWHTEPBAJIOB ANTOpHUTM perieHUs HEPaBEeHCTB METOXOM HHTEPBAJIOB
KoMOHHHpOBaHHOE 3aHsITHE 8
Tema 4.3 Conepxanue yueOHOro MaTepuana OK 01, OK 03, OK
I'eomeTpryecKuii leoMeTpuueckuif  CMBICT  NPOM3BOAHOM  (QyHKIMH —  YIJVIOBOWH 0%
H K03GGHUIUEHT KacaTeabHOH K rpaduKy QyHKUMM B TOUKE. YpaBHEHHE DIR06, 0RO
(usnyecKkuit KacaTeJIbHOW K rpaduky OyHKUMA. 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. yObIBaHUsA QyHKIMHM 3HAKy NPOU3BOIHOMN. 3afa4u HAa MAKCUMYM U
Touk | MUHUMYM. AJITOPUTM
M 3KCTpeMyMa BccenoBaHus QyHKIUM M IOCTPOSHHUS ee rpaduka ¢ MOMOIIBI0

NIPOM3BOAHOM
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KomOuHHpOoBaHHOE 3aHATHE

Tema 4.5 UccnenoBanue
byHKUM u
MIOCTPOEHHE IrpadUuKOB

Conepxanue yueOHOro Marepuaia

Hccnenosanue GyHKUMHY Ha MOHOTOHHOCTD U TIOCTpOeHUe rpaduKoB

KoMOMHHpOBaHHOE 3aHITHE

Conepxanue yuebHOro MaTepHania
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" nepBooOpazHas
GYHKIHH.

Briuncienne neppoobpastoii. [Ipumenenue neppoobpazHoi

KoMOnHHpOoBaHHOE 3aHATHE

KonrponeHas 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 B UX CeYEHHs

CoaepxaHue yueOHOro MaTepuana

[Tpu3Ma (HakJIoHHAs, NpsMas, TPaBUITbHAA) U €€ JTEMEHTBL.
[Tapasnenenunes. CroiicTBa npamoyroibHoro napamienenunena. Ky6.
ITupamuaa 1 €€ IMEMEHTHI.

[IpaBunbHas nupaMua

KoMOuHupOBaHHOE 3aHATHE

Tema 5.2 ConeprxaHue yueOHOro Marepnana
[TpaBuAbHEIE [Inomans mnoBepxHOCTH MHOrorpaHHukoB. [lpocreiimume
MHOTOIPaHHHKH B KOMOMHAIM} MHOTOTPaHHHKOB. BeruycieHne 371IeMEHTOB
WH3HH MPOCTPaHCTBEHHBIX QUryp (pébpa,
JuaroHanu, yriel). [lpaBunbHele MHOTOrpaHHUKH
KoMOHuHUpOBaHHOE 3aHATHE
Tema 5.3 TIpodeccrnoHaNbHO-0OPUEHTHPOBaHHOE CofepaHue (ConepXaHue NPUKIafHOro

Hunuuap, KoHyc, ap 1
X CEYECHUS

MOJYJIA)

[{umaap, xoHyc, chepa u map. OCHOBHbIE CBOHCTBA IPAMOrO KpyroBOro
HWIHH]pA, TIPIMOTO Kpyroporo KoHyca. M3obpaxeHue Ten BpamieHus
Ha 1iockocTu. IIpeactaBnenne 06 yced€HHOM KoHyce. CedeHHs KOHyca
(mapasuieNibHOEe OCHOBaHHMIO M IPOXOAAlEe 4Yepe3 BEpLIMHY), CEYEHHS
UMMHpA (apajUIesibHO H

NepIEHANKYIAPHO OCH), CeYeHHusx Iapa. Pa3B€prka mwimHIpa U
KOHYycCa

IIpakTudeckoe 3aHATHE

Tema 5.4 OO6bemsl
1 IU10MaH
MOBEPXHOCTEHN Tell

Conepxanue yuebHOro Matepuana

O6nem npamoyroisHoro napaenenunena. O6bem kyba. O6beMsl npamMoi
npu3Mel U HuiHHApa. O6beMbI nupaMu bl U KoHyca. O6bem mapa

KomOHHHpOBaHHOE 3aHATHE

Tema 5.5

TIpodeccHOHATBHO-OpHEHTHPOBAHHOE CofiepXaHue (Cofepkanue NPHKIaIHOrO

MOTYJIA)
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[IpumMeprl
CUMMETpHI B
npodeccun

[ToHsTHe 0 CUMMETPHH B MPOCTPAHCTBE (LIEHTpaJibHas, OCeBas,
sepkayibHas). O006meHHe NpeacTaBIeHUH O IPaBUIIBHAIX
MHOTOTPaHHHKaX (TeTpasdp, KyO, OKTas’Ap, JOAeKadIp, HKOCAdAP).
Ipumepsl cumMeTpuit BipodeccHn

[IpakTH4yeckoe 3aHsATHE

Conepxanue yueOHOro MaTepuana

O6BeMBI H nijomiaan nNOBEPXHOCTH MHOIOTPAaHHHUKOB U TEJ1 BpallICHHA
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Tema 5.6 Peinenue KomMOuHMpOBaHHOE 3aHATHE 4
3anay. Muororpanuuky | KOHTPOIbHas pabota 2
A Tela
BpallieHHs
Pazpen 6. CteneHu U KOpHY. 46
CrenenHas, mnoKasarenbHas
H norapudmuyeckas
GyHKIUH
Tema 6.1 Conepxxanue yueOHOro MaTepuaia
CreneHHas [TonsTue KOpHA n-oif cTemeHH M3 AeficTBUTenbHOro ymcna. OyHkuuu y =
bynxums, ee ™x  ux csoiictBa u rpaduxu. CBOHCTBA KODHS n-OH CTeNeHW.
CBOHCTBA. ITpeoGpa3oBaHKe UPPALIHOHATBHBIX BEIPAXKEHUIM
IIpeobpasoBaHue KoMOuHMpOBaHHOE 3aHATHE 4
BBIpaXX€HUH C KOPHAMU
n- OH CTEeIeHH
Tema 6.2 CBoiicTBa Cognepxanue yaeOHOro Matepuana
CTEMEHH C [ToHsATHE cTeneHu ¢ palioHaNbHBIM NoKa3areneM. CTenenHsle QyHKIMH,
UX OK 01, OK 02, OK
palMOHAIBHEIM U .

. CBOiiCTBa U rpaduKu 03,
ACHCTBUTCIILHEIM KOMOHUHHUPOBaHHOE 3aHATHE 6 OK 05, OK 07
[10Ka3aTeIsMH
Tema 6.3 Pemenue | Conepxanue yueOHOro MaTepuana
UppALHOHATBHBIX PaBHOCHJIBHOCTh HPPALIUOHAIBHBIX YpPaBHEHUH. MeTObI MX pelleHHs
ypaBHeHHiA KoMOuHHpOBaHHOE 3aHATHE 4
Tema 6.4 | Conepxxanue yyeOHOro Matepuana
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[ToxazaTenbHas
GbyHKUUA, ee CBOWCTBA.

CremeHp ¢  MPOM3BOJBHBIM  HEHCTBUTENbHBIM  IMOKa3aTesieM.
Onpenenenne NOKa3aTeNbHOM QYHKIIMH U ee CBOMCTBA. 3HAKOMCTBO C

[lokazarenbHbie NpUMEHEHHEeM T[IOKa3aTenbHOH (QyHKuH. PemieHwe moka3aTenbHBIX
ypaBHEHHUS U | ypaBHEHUi METONOM YpaBHUBaHMS TOKa3areneld, METOJOM BBEJEHHA
HEpaBEHCTBA HOBO} NEpPEMECHHOM,
QyHKUMOHATBHO-TPadHUeCKAM  MeTodoM.  PelmeHue  MoKa3aTeNbHBIX
HEPaBEHCTB
KoMOuHHpOBaHHOE 3aHATHE -
Tema 6.5 Jlorapudm Conepxanune yaeOHOro Matepuana
grcna. CBolicTBa Jlorapudm uucna. Coiicta norapugmoB. Onepauus
norapuMHUpOBaHHS
norapumMoB KoMOHHHPOBAaHHOE 3aHATHE

Coaepxanne ydyeOHOro Matepuaia
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Tema 6.6
Jlorapudmueckas
byHkuus, ee

CBOMCTBA.
Jlorapudmudeckue
ypaBHEHHUS, HEpaBEHCTBa

Jlorapudmuyeckas byHKIUSA " €e  CBOMcTBa. [Monstue
norapudpmuyeckoro ypaBHeHus. Onepanus NOTEHUHPOBaHUA. Tpu
OCHOBHBIX METOAA pEIIeHH JIorapuMHUYECKHX  ypaBHEHHI:
GyHKUHOHANBHO-TpaUyeckui, MeTOoJ INOTEHIHPOBAHHS, METOX

BBEJIEHHS HOBOH mepeMeHHo#. Jlorapudmudeckue
HEepaBeHCTBA

KoMOuHHpOBaHHOE 3aHATHE 8

Tema 6.7 Jlorapudmsr | [IPOdECCHOHANBHO-OPHEHTHPOBAHHOE COJCPXAHHE (comepxaHue NPUKIIAHOTO
B | MOTyJ1s)

Ilpumenenne norapudma. Jlorapubmuueckas cnupains B mpupoae. Ee
NPHPOJE UTEXHHUKE P P ? puc p pupoa

MaTeMaTH4YeCKHe CBOHCTBA

[IpakTHueckoe 3aHATHE 4
Tema 6.8 Pemenue | CoaepxaHue yueOHOro Marepuana

CrenenHas, noka3aTe/ibHad u jorapudmudeckas QyHKIuH. Pelienne
3ajad. Crenennas, A

ypaBHEHHH
LS NG 1 ' KoMOMBMPOBaHHOE 3aHATHE 4

norapu@Muteckas KontponsHas pabora 2

(byHKIIMH
Pasnen 7. OnemeHTs TEOpUH 33
BEPOATHOCTEH 7}
MaTeMaTHYECKOH
CTaTHCTHKH
Tema 7.1 Cobuitue, | Conepxanue ydeOHOro Marepuaia
BEPOATHOCTh COOBITHA. | COBMECTHbIE W HECOBMECTHBIE COOBITHS. TeopeMbl O BEPOSTHOCTH CYMMBI
Ciio)KeHue ¥ | coObITHH. Y CITOBHAs BEPOATHOCTh. 3aBUCHMEIE H He3aBHUCHMBIE COOBITHS.
YMHOKEHHE TeopeMbl 0 BEpOATHOCTH NPOU3BEACHHUS COOBITHI OK 02, OK 03, OK
BEpOSITHOCTEH KoMOnHMpOBaHHOE 3aHSITHE 8 05

Tema 7.2 BepositHOCTB

[IpodeccHoHaNBHO-OpHEHTHPOBAHHOE COIEpXaHHe (colepaHHie NPUKIAIHOrO
MOJYJI51)
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B npo¢)ecCUOHAIBHBIX
3a71ayax

OTHOCHTEIbHAA 4aCTOTa COOBITHSA, CBOMCTBO €€ YCTONYHBOCTH.
CraTucTHUYECKOE

OoNnpeaciICHUC BEPOATHOCTH. Ouenka BCPOATHOCTH cobOuITHS

HpaKanecxoe 3aHATUC

Conepxanue yyebHOro MaTepuana
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Tema 7.3 Juckpersas | Buasl ciiy4aiHbIxX BennuuH. OnpeneneHue AMCKPETHOH ciryyaiHON

CiiyyaiiHasi BeJHYHHA, | BEMYHHBI. 3aKOH pacrpezeneHus IUCKPETHOM
3aKOH ee clTyyaiHo# Benu4uHbl. Ee YKCIIOBEIE
pacnpeeneHus XapaKTEepPHUCTHKHU
KombunrupoBaHHOE 3aHATHE 8
Tema 7.4 Janaun | Coiepxanue yuebHOro MaTepuana
MaTEMATHYECKOM IlepBuunas 00paboTka CTaTHCTHYECKHX JaHHBIX. UncioBbIE
XapakTepHCTHKH
CTAaTHCTHKH.

(cpenHee apudmeTHUECKOE, MEIHaHa, pa3MaXx, guctiepcus). Pabora ¢
Tabnuuamu, rpaduKamMu, AMarpaMMaMH

KoM6uHHpoBaHHOE 3aHATHE 7
Tema 7.5 DneMeHTHI Buasl cobbiTuii, BepoaTHOCTb CoOBITHI. ClI0XKEHHE U YMHOXEHHE
TEOPHH BEPOATHOCTEH BeposTHOCTeH. J[uckpeTHas ciydaiiHas BeJIMYHHA, 3aKOH

ee pactipefieieHus.  3ajauu

M MaTeMaTH4eCcKOM MaTEeMaTHYECKOH CTaTHCTHKH.
CTATUCTHKH KonTponsHas pabora 2

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

[To Kaxzoii TeMe ONMCHIBaETCS COAEpKaHHe YUeOHOro MarepHata (B IMAKTHYECKHX eAMHHULAX ), HAUMEHOBAHHSA HEOOXOIMMBIX 1a0OpaTOpHBIX,
TIPAKTMYECKHX M MHBIX 3aHATHi. 06beM 4acoB onpeensercs o Kax 0H No3HLHH cionbua 3.

*[TpodeccHOHATLHO-OPHEHTHPOBAHHOE COAEPIKaHHE MOKET ObITh PacTIpe/ieNieHo N0 pasjieNaM (TeMaM) HIH CKOHIIGHTPHpOBaHO B paszene [Ipukiagsoi Momyis,
a TaKOKe PeaTM3yercs MoCpe/ICTBOM PeLieHHs NPAKTHKO-OPHERTHPOBAHHBIX 3a/1a4 B TEMaTHYECKUX MOAY.IAX
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3. YcaoBus peanu3anin NporpaMmMblo6meo0pa3oBaTebHOH AHCUHILIHHBI

3.1 O6opynoBanne yueOHOro kabunera:

- IOCaZI0YHbIE MECTA 110 KOJIMYECTBY 00YHaIOIIUXCS;

- pabouee MeCTO NperojaBaTens;

- KOMILIEKT y4eOHO-HarIsa AHbIX 10COOHUI;

- KOMILJIEKT 2JIEKTPOHHBIX BHI€OMAaTEPHANIOB;

- 3aIaH{sA 171 KOHTPOJIBHBIXpaboT;

- npo¢)e€CCHOHANBHO OPHEHTHPOBAHHbIE 3aIaHUS

- MaTepHasbl IK3aMeHa.

Texuuyeckue cpecTBa00y4EHHUA:

- IePCOHATBHBIA KOMIBIOTEP CIHLIEH3HOHHBIM IPOTPaMMHBIM 00€CTIEYEHHEM;
- POEKTOP C IKPAHOM.

3.2 UudopmaunonHoe obecnieyeHHe peasH3aliii NporpamMmmal:

OcHOBHBIE HCTOUYHHUKM:

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

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

3. T'eometpus. 10-11 xnaccel: YueOHHK A5 00pa30BaTeNbHBIX YUpeKIeHUH
6a30BbIi 1 po¢uibHBIA ypoBHK./TToa penakimeit
AranacsHaJl.C._Mllpocsemenue, 2021.-255 c.

4. MypasuH I'. K. Anrebpa u Hadana ananim3a: YueOHuk g 10-11 kinaccoB
oOpa3oBartenbHbIX 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 TuaakTHYECKUX 3aJaHUil 110 MaTeMaTHKe. :
Yue6Hoe nocobue s ccyson ,/H. B. boromosnos, JI.JO. Cepruenko. - 2-
usjanue,crepeorunyoe.-M.: JIpoda, 2006.-236 c.

3. boromonos H. B. COopHuk 3ana4 no MareMatHke : YuebHoe rmocobue ajis
ccy3oB./H.B. boromonos. - 4 - € u3naHue, crepeoTunHoe. - M.:, JIpoda, 2006.-
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204 c.

HOpMaTI/IBHBIe MMPaBOBLIC aKThL:

1. O6 obpazoBanuu B Poccurickoit @enepanyu. PeaepajibHbli 3aKOH
Poccuiickoit @enepannu ot 29 aexabps 2012 r.Ne273-D3

2. ®egepaibHBIA roCyJapCTBEHHBIH 00pa30BaTeNbHBIA CTAHAAPT CPEAHETO
(nonHoro)obmero o6pasoBanus . YTB.IIpukazomMunobprayku Poccu ot 17 Mast
2012 r. Ne 413

3. Ilpukaz MunoOpHayku Poccu 0129 nexabps 2014 r. Ne 1645 «O BHeceHuun
HU3MEHEHHH B ipruka3 MuHHcTepcTBa 00pa3oBanus U Hayku Poccuiickoit
®depepanun oT 17 Mast 2012 r. Ne 413 «O6 yTBepxkaeHuu peaepaisHoro
3aKOHa»
rocyIapCTBeHHOro 00pa3oBaTeNBbHOIO CTaHAApTa CpegHero (MoJHoro) obuero
00pa3oBaHUY.

4. PekoMeHpmaldd 1O OpraHu3alyM [MOJy4eHHs cpenHero obmero obpa3oBaHus
npeaenax OCBOeHHs 0Opa3oBaTeNbHBIX MPOrpaMM CpeaHei MpogecCHOHAIBHOTO
obpa3zoBanuss Ha 6a3ze OCHOBHOro o0iiero o0Opa3oBaHHMS Y4yeToM TpeOOBaHUH
¢denepanbHBIX TOCYAApCTBEHHBIX 00pa3oBaTelbHbI, CTaHAAPTOB U I0JIy4yaeMoi
npodecCH HIIH CINEHHAIBHOCTH CpefHeil npodecCHOoHaIbHOro 00pa3oBaHUA
(muceMo JlenapTamMeHTa rocyAapCcTBEHHO) MOJIUTHKH B cdepe MOArOTOBKH pabounx
kaapos u J{ITO Muno6pHayku Poccuu ot 17.03.2015 Ne 06-259).

HNuTtepHe r-pecypcsi:

1. http://school-collection.edu.ru- DnexkTpoHHsbIi yueOHUK «MaTeMaTuka B
mkoae, XXI Bek».

2. http://fcior.edu.ru- uHpOpPMaLUOHHBIE, TPEHUPOBOUYHBIE U KOHTPOJIbHBIE
MaTepUabl.

3. www.school-collection.edu.ru- Eauinas konnekuuu LHudposbix
o0pa3oBaTenbHbIX PECYpCOB

4. www.http://videouroki.net- OuipanbHbIi calT YPOKOB MaT€MaTHUKH
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4. KoHTpo.ib H 0OLIeHKa Pe3yJIbTATOB 0CBOEHHS 00111€00pa3oBaTeIbHOH JHCUHIIIHHBL

Kontpone u  onesnka

pe3yJibTaToOB

OCBOCHNA

o01eobpazoBarebHON

JUCIMILTUHEI

PacKphIBaIOTCA Yepe3 JUCHUILTHHAPHBIE pe3y IbTaThl, HaNpaBJieHHbIE Ha GOPMUPOBaHHE OOILHX H
npodecCHOHATBHBIX KOMITETEHITHIA O pa3JeiaM U TeMaM CofiepKaHua y4eOHoro MaTepuana.

(O61was/npogpeccrHoHanbHas
KOMIIETEeHLHS

Pasnen/Tema

Tun ouneHoYHBIX MEPONPHATHA

OK 01. BeibupaTs criocoGbI
pereHus 3ajay
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
MareMaTHueckuii JUKTaHT
WuauBuyansHas
caMocTosTeNbHas paboTa
TlpencraBnenne pe3yabTaToB
NpaKkTHYECKUX pabot
Jawmura TBOpYECKUX paboT
3amuTa HHIUBHIYANbHBIX
NPOEKTOB

KonTtponbHas paborta
Brinonuenue 3a1anuii
Ha 9K3aMeHe
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P6,Temn16.1,6.2,6.3,6.4,

3amura HMHAUBHUAYAJIBHBIX

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,1.2,1.3I1- | TectupoBaHue

B3aMMO/IeHCTBOBaTh  paboTaTh
B KOJUIEKTUBE MKOMaH 1€

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,Temni 4.1,4.2,4.3,

YcTHBIi onpoc
MareMaTu4ecKuii JUKTaHT
NnauBuayanbHas
caMocTosTe/ibHas paborta
TIpencrasneHue pe3yipTaToB
MPaKTHYEeCKHX paboT
3aumuTa TBOPYECKUX paboT
3aiuTa HHAMBHIY AIbHBIX

44, NPOEKTOB

4.5,4.6,4.7T-0/c,4.8, | KoHTpoIbHas

4.9, pabota BeinonHenue

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. Ocyumiectnsare yctHyto | P1,Temal.1,1.2,1.311- | TectupoBanue
N ofe, Y cTHBIH onpoc
MHCBMEHHYI0 KOMMYHUKauuo | 1.4. MaTeMaTHYeCKHi IMKTAHT
Ha rOCyIapCTBEHHOM s3bIKE P 3, Temsn1 3.1, 3.2, 3.3, UniuBuayanbhas
Poccnuiickoit Deziepatmn ¢ ;:’ 3.6 caMmocTosTebHas paboTa

y4eToM ocoOeHHOCTeH
COLIHAJIBHOTO ¥ KYJBTYPHOTO
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 pe3ynbratoB
IMpaKTHYECKUX paboT
3amuTa TBOpYECKUX padoT
JaiuTa MHAUBUIYaNbHBIX
TPOEKTOB

KonTtponbHas

pabota Brimonnenne
3aJlaHWH Ha DK3aMEHe
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OK 06. IIposBasTH
rpaXKIaHCKO-

HaTPHOTUYECKYIO MO3HLIHUIO,
JeMOHCTPHPOBATh OCO3HaHHOE
MOBe/IeHHe Ha OCHOBE
TpagULIMOHHBIX
o0LIeyenoBeYeCKUX LIeHHOCTEH,

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
camocTosTeNbHas pabora
[IpencTaBnexue pe3yapTaToB
NpaKkTUYecKux pabot

RO T O 3aiiuTa TBOPYECKUX paboT
rApMOHH3ALHH P 5, Temn1 5.1,5.2,5.3

TI- 3aiura WHIMBUAYATBHEIX
MEXHAUMOHAIBHBIX U

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

MEXPEJIUTUO3HBIX OTHOLIEHUH, KOHTpo/bHAS
NpUMEHATE CTaHAApThE pabota BrinonHeHue
BHTHKOPPYNIHOHHOTO 3a/1aHHi Ha SK3aMEeHe
IOBEICHHA
OK 07. ConetictBoBaTh P2, Temn 2.1, 2.2, 2.3, TectupoBanue
COXpPaHEHHIO OKpY Kalollen 24, Ycrapiiionpoc

Cpensl,

2.5, 2.6 I1-0/c,2.7
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pecypcocOepexeHHIO,
NPHUMEHSATD

3HaHUA 00 H3MEHEHUHU
KJIMMaTa,

NPUHIUNBI OEpPEeXITNBOTO
NPOU3BOACTBA, 3P PEeKTUBHO

JIeCTBOBATh B YpE3BbIYAMHBIX

CUTYaLMIX

emnl 4.1,4.2, 4.3,
.6,4.711-0/c, 4.8,

NN
& -

I1-

o/c,5.4,5.5,5.6

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

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

MareMaTuyeckuil JUKTaHT
WnpuBuayanbHas

caMocTosTeNnbHas paboTa
[IpeacraBnenue pe3yibTaToB

NpaKTHYeCKUX paboT
3anura TBOPYECKUX pabot

3amuTa HHIUBHIY ABHBIX
[IPOEKTOB

KouTtponrsHas pabota
Brinonnenue 3aganuii Ha
3K3aMeHe
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