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Mamanuasirsl/ CnenmuaiasaocTs 10130300  TamakTaHABIPYIB YABIMAACTEIPY

OpraHm3aiids OUTaHUs
(000wl drcoHe amayel/ KOO U HAUMEHO0BAHUE)

Binixriniri/ Keamaduxamus 3W10130301 Kounurep-6e3ennipymi/ Kornurep-opopmutens
3W10130302 Acmas/ IToBap

(k00b1 dicane amayel/ KOO U HAUMEHOBAHUE)

OxyTypi/ KYHIi3Ti GasacbIHJa HeTisri opra 6iniM Gepy

®opma o0yueHHsA IHEBHAas Ha 0aze OCHOBHOTO cpenHero o6pa3zoBaHHs
KaanbicaraT caHbl 120 KpeauTTep 5

O0mee KOJINIECTBO YACOB 120 KpeIuToB i

O3ipueymi/ PazpadoTynk ' Kajammukosa CeeTnana AlekceeBHa 27 «J/ —

(xonwt) T.A.O. (ezep 6ap 6onca)/ noonuce) D.HU.O. (npu ezo Hanuvuu)

IMpunoxenre 7 « Ilpukasy Munuctpa o0pasoBanust W Hayku PecryGnukm Kasaxcran ot 6 ampens 2020 roga Ne 130 «O6 yreepkaeHun Ilepeurs
JIOKYMEHTOB, 00s3aTe/bHBIX I BEACHUs MeJaroraMy OpraHu3aLyii JOMKOIEHOTO BOCTIMTAHUS M 00y4eHHsl, CPEIHETO, CIICLUUABHOTO, JOTIOIHUTEIEHOTO,
TEXHUYECKOTO U MPOHECCHOHATBHOTO, OCIECPENHETO 00PA30BaAHMSA, U MX (POPMBD»

S



IMosicuuTeIbHAS 3aIMCKA

Onucanne Pabouas yueOnas mporpamMma pa3paOoTaHa COTIACHO  MPHIIOKCHHIO
nmucuumnabl/Monyas | 20  TumoBoit y4eOHOM mporpamMMbl 1o aAucuuiianHe "MaremaTuka'
CONUATILHO-DKOHOMUYECKOro  HampaJjenuss Ilpukaza  Munucrpa
npocsemenns Pecyonmku Kaszaxcran ot 6 saBapst 2023 roma Ne 1 «O6
VTBEPXKJACHUH THUMOBBIX YUEOHBIX TMPOrpaMM IUKIA WM  MOMIYJS
o011eo0pa3oBaTeabHbIX JUCHUIUIMH JUIsl OpPraHU3alMi TEXHUYECKOro H
npo(hecCHOHATLHOTO 00Pa30BaAHUS.

2. Heab oOyueHus y4eOHOW TUCHUIUIMHBI "Martematuka" - OBIIaJieHHUE
MaTEeMATHYECKUMU 3HAHUSIMHU, HEOOXOAUMBIMU [UIsi TPUMEHEHHUS B
MpaKTUYECKOW H  Tpo(EeCcCCHOHATBbHON  JEATENBHOCTH  COIHMAIBHO-
OKOHOMHUYECKOTO HAMpaBICHUS, [JIS MW3YUYEHUS CMEXKHBIX JUCIUIUIMH
MPOJOHKEHHSI 00pa30BaHMsl, UHTEIUIEKTYaIbHOTO Pa3BUTHs OOydYarOLIUXCs
HA OCHOBE OOIIEYENIOBEUYECKHX IICHHOCTEH W  JIy4IIUX TPAJAUIHA
HAI[MOHAJILHOU KYJIbTYPBHI.

3. Peanmuzanus mporpamMmbl MpeAyCMaTPHUBACT PELICHUE CIIETYOIINX
3ajav:

1) Co3nanue yciioBUii i1 KAYECTBEHHOTO OCBOCHUSI OCHOB MAaTEMAaTHKH,
JnanpHEenIero GOpMUPOBAHKS U Pa3BUTHS MAaTEMAaTHYECKUX 3HAHUMA, YMEHUN
YU HaBBIKOB, HAMPABICHHBIX HA pPa3BUTHE HWHTEIICKTYyaJbHBIX KA4yeCTB
JUYHOCTH;

2) comelcTBHE MPUMEHEHUI0 MATEMATHUYECKOTO S3bIKa M OCHOBHBIX
MaTeMaTHUYeCKUX 3aKOHOB, H3YYEHHIO KOJIMYECTBEHHBIX OTHOIIECHUN H
MPOCTPAHCTBEHHBIX (HOPM IS PEIIeHUs 3374 B Pa3IMYHBIX KOHTEKCTaX;

3) HampaBieHUe 3HAHUM OOY4YalOIIMXCS HA CO3JAHME MaTEMaTHYECKHUX
MOJIeTe C WEeNbI0 pelIeHHs 3aJad, W OOpaTHO, HWHTEPIPETHPOBAHHE
MaTeMaTUYECKUX MOJIeNel, KOTOPbIE OMUCHIBAIOT pealbHble IPOLECCHI;

4) pa3BUTHE JIOTHUYECKOTO U KPUTHUYECKOTO MBINUICHHS, TBOPYECKUX
crocobHocTe g moadopa MOAXOIANIMX MAaTeMaTHYeCKUX METOIO0B IpU
peIlIeHNH TPAKTUYECKUX 3a/ay, OIECHKH TONYyYEHHBIX pe3yabTaTOB U
YCTaHOBJICHUS UX JOCTOBEPHOCTH;

5) pa3BUTHE KOMMYHHKATHBHBIX HABBIKOB, B TOM YHUCJI€ CIIOCOOHOCTH
nepenaBaTh MHGOPMAIMI0O TOYHO W TPAaMOTHO, a TaKXe MHCIIOIb30BaTh
uHGOPMAIIMI0O W3 PA3IWYHBIX HMCTOYHHKOB, BKJIIOYAs IMYOIUKAMA W
DIIEKTPOHHBIE CPEJICTBA,

6) pa3BUTHE JIMYHOCTHBIX KayecTB, TaKH€ KaK HE3aBUCHMOCTb,
OTBETCTBEHHOCTh, HWHUIIMATHBHOCTh, HACTOMYMBOCTH, TOJICPAHTHOCTD,
HEOOXOMMBIE KaK I CaMOCTOSITEIbHOM pPabOThl, Tak W Il pabOTHI B
KOMAaH/IC;

7) pazBUTHE HaBBIKOB HCTIOTh30BaHUS MH(pOpPMaITMOHHO-
KOMMYHHKAITMOHHBIX TEXHOJIOTHIA B Ipoliecce 00yueHUsI MaTeMaTHKe.
CopnepxaHue y4yeOHON NUCHUIUIMHBI COCTOUT U3 CIEAYIOIIUX pa3fesioB U
TEM:

"dyHK1MS, ee cBoMCTBA U rpaduk"
"Tpuronomerpuyeckue GpyHkuun"

"OGpaTHbIC TPUTOHOMETPUYECKHE QYHKIIHH"
"TpUrOHOMETPUUYECKNE YPAaBHEHUS U HEPABEHCTBA"
"BepositHoCTB"

"IIpenen pyHKIMH U HENPEPHIBHOCTS"

"I[IponsBognasa"

"ITpumeHeHne nponu3BoHON"

"Cny4aiiHble BEJIMYMHBI U UX YUCIIOBBIC XapaKTEPUCTUKHU"
"TlepBooOpazHas 1 uHTErpal”
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"Crenenu u kopHH. CrenenHas ¢pyHkuus"

"UppaurioHanbHbIe ypaBHEHHS U HEPABEHCTBA"

"TlokazarenbHas U Jorapupmudeckas GyHkuun"

"ITokazaTenbHbIC U JOTapU(HMHUIECCKUE YPABHCHHS M HEpaBeHCTBA"
"D51eMEeHThl MAaTEMAaTUYECKOW CTaTUCTUKH"

"AKCHOMBI ~ CTEPEOMETpPUU. B3auMHOE pPacCHoJIO)KEHHE TMPSAMBIX H
MJIOCKOCTEH B mpocTpaHcTBe"

"[lepieHANKYIAPHOCTH B IPOCTpPaHCTBE"

"IIpstMoyTrosibHAs cUCTEMA KOOPAMHAT U BEKTOPBI B IPOCTPaHCTBE"
"[IlpumeHeHne ypaBHEHUM MPSIMOM U TIJIOCKOCTH B TPOCTPAHCTBE"
"MHororpaHHukm"

"Tena BpallleHUsI U UX BJIEMEHTHI"

"O0bemsbl Ten"

® yYMEHHE KPUTHYECKHU MBICIINTS;
® CIOCOOHOCTH TBOPUYECKU MPUMEHSTH 3HAHUS,
e CcrocoOHOCTH penath NpoOIeMbl;
®opmupyeMble
® HAyYHO-KMCCIIEIOBATEIbCKUE HABBIKY;
KOMITeTEeHIIUHN
® KOMMYHUKATHBHBIC HaBBIKH (BKIIFOUAs S3BIKOBBIC HABBIKH );
e CroCOOHOCTH paboTaTh B IPYNIE U UHIUBUAYATHHO;
e HaBbIku B oOactu UKT.
1| (P — JIist u3ydeHus TaHHOW JTUCIUIUIMHBI CTYJIEHTaM HeoOXoauM Habop 3HAHUU
pep Y HaBBIKOB 10 MaTeMaTuke, (PU3HKeE, CIECAPHOMY ey, SKOHOMHUKE,
1\ PO — [Tony4yeHHble 3HaHUS TMOCTYXAaT OCHOBOM Juist Oosee yriayOIeHHOTro
P U3YYEHHUS IPYTUX o0HIenpoPecCUOHANbHBIX U CHEIUATBbHBIX JUCIUILTIH.
Heo0xoanmble o
KomnreioTep, nHTEpakTUBHAs J10CKa, yueOHas JUTepaTypa, AUAaKTHUECKU
cpeacrBa 00y4eHusl,
MaTtepual
o0opynoBaHme

KonTakTHasi uHpopmanusa neagarora(oB):

damunus, ums, ten.: 87072265461
0T4YeCTBO (IIPH €ro . N
(np e-mail (e-maiin):
HAJIMYHUH)
KanamnaukoBa
CsetnaHa kalashnikova.s1960@mail.ru
AnekceeBHa
PacnpenesieHue 4acoB 1o ceMecTpaMm
10130300 Opranu3zaiusi NUTaHUS
JucuuminHa/Kon u Bcero B Tom uncie
HAaUMeHOBaHUE MOIYJIA 4acos 1 kypc 2 Kypc 3 kypc 4 kypc
B 1 2 3 4 5 6 7 8
MOJIyJie | CeMecTp | ceMecTp | ceMecTp | ceMecTp | ceMecTp | ceMecTp | ceMecTp | ceMmecTp
1 2 3 4 5 6 7 8 9 10
Maremaruka 120 60 60
Bcero: 120 60 60
Hroro Ha o0yueHue 1mo 120 60 60
JMCUMILINHE/MOTYJII0
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Conep:xxanue padoveil y4eOHOI MporpamMmbl

Ne | Pazneanl/pe3ybTarhbl Kputepuu oueHku u/uin U3 HUX -
o0yueHust TeMbl 3aHATUH < S
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1-2 | Ilouumatsn Maremartuka 1 Hay4Ho- | 2 2 Kom6un
OIIpEEIICHNUE TEXHUUYECKUU Mporpecc HMpOBaHH
MaTeMAaTHUKH, 3HaTh bIM ypOK
OCHOBHBIC ITaITbI
Pa3BUTHUS MAaTEeMaTHKH,
Y X IPUMEHEHHE B
HayKe U UCTIONb3YIOT
TIPY PEIICHUY 3a/IaHuH
3-4 KontpoisHo- 2 2 Ypox
0000TIaroImIMiA YpoK 3a cucTemar
KypPC OCHOBHOH IIIKOJIBI u3aun 1
00001IeH
1 | Pazgea 1. ®yHkuus, ee CBOMCTBA U rpaduKku 6 1 3 2
1.1 | IMoapa3nmen 1.1. 1) pasnmugaer cmocoObl | 4 1 2 1
OyHKIUS U ee 3a/laHus " BUJIBI
CBOICTBA. ¢yHKINY;
PO: 2) BBITIOJTHSICT
XapakTepru3oBaTh peoOpazoBaHU
MTOHSITHE, BUJIBI rpadukoB JUTST
GYHKITHH TS 3aITaHHBIX
0TpabOTKN HABBIKOB GyHKINH;
MOCTPOCHUS Tpaduka | 3) OMHUCHIBACT CBOMCTBA
Y UCCIICIOBAHUS dhyHKIHY;
hyHKITHIA; 4) HaxomuT o001acTh
2) pacKphITh CBOMCTBA | ONpPEACICHUS u
(hyHKITMI Ha OCHOBE MHOXXECTBO  3HAYCHUU
AHAJIMTHYECKOTO 3a1aHHOW (DYHKITHH.
OTIpeIeNIeHUs 1
rpadUuecKoro
N300 paKCHHUS.
5-6 Tema 1.1.1. Oyakmus u | 4 1 2 1 VYpox
CIIOCOOBI €€ 3aaHusl. Ipusectu YCBOCHH
7-8 [IpeobpazoBanus IPUMEPBI sl HOBBIX
rpaduKoB (QyHKLIHIA. paHee SHAHMHI
Tpaduxy U3BECTHBIX
’ (byHKIMH
UCTIOJIb3yEMBIC B
3aJaHHBbIX
TEXHHKO- AHAJIMTHYE
TEXHOJIOTHYECKOM CKIM
npongecce. crocobom
Tewma 1.1.2. CpoiicTBa
(OYHKIUH.
1.2. | IMoapa3nmen 1.2. 1) cocraBnsieT 2 1 1
Buner hyskimm KOMITO3UIINIO (PYHKIINH;
PO: 2) 00BsCHSIET
1) Pacnio3HaBaTh | mocnenoBaTeabHOCTH
CIOXHYI0O  (DYHKIHMIO | HaxOKICHHs 0OpaTHON
f(g(x)); bynKmy;
MaremaTuka cOMaabHO-3KOHOMHYECKOT 0 HAPaBICHUS CtrpaHuua 4




2) cpaBHHUBATh 3) mpuMeHseT CBOMCTBA
rpaduku B3aMMHO | QyHKIMHA U TpaduKOB K
00paTHBIX (hYHKITHIA; MO/IETTUPOBAHHIO
3) IEMOHCTPHUPO TCXHUKO-
BaTh QYHKIHIT 1 TEXHOJOTHYECKUX
rpaduKOB MpU 3amad.
MOJICINPOBAHUN
TEXHUKO-
TEXHOJIOTHYECKUX
3aJadax.
9- Tewma 1.2.1. IlonsTue 1 Kom6un
10 o0partHoii GpyHKIHH. Hoctpoen MPOBAHH
Tema 1.2.2. CnoxHast ue b1 YPOK
DyHKLHS. rpaduKoB
byHKITIN
Paznen 2. Tpuronomerpuueckue GyHKIIUN 4
2.1 | IMogpa3nen 2.1 1) Ompenensier 1
TpPUTOHOMETPHUYECKHE | TPUTOHOMETPUIECKUE
(YHKIINY 1 UX ¢byHKINY;
rpaduKu 2) 00BACHSIET CBOMCTBA
PO: TPUTOHOMETPUIECKUX
1) OOBACHUTD | (QyHKIMIA;
TPUTOHOMETPHYECKHE | 3) crpout rpaduKu U
(ynxmn; OIHCHIBACT CBOMCTBA
2) YuTaTh CBOMCTBA IO | TPUTOHOMETPHYECKHX
rpadukam (dhyHKIH# M0 rpaduKy;
TPUTOHOMETPHYECKHX | 4) BBIMONHSET
GyHKIMY. peoOpa3oBaHus
BBIPAKEHUM,
coJiepIKaIme
TPUTOHOMETPUYECKHUE
¢$hyHKIUU.
11- Tema 2.1.1. 1 Ypok
12 TpuroHoMeTpu4eCcKHe [Moctpoen YCBOEHH
(DYHKIIUH, UX CBOHCTBA ue 1 HOBBIX
¥ TpaduKy. rpaduxos SHAHIHT
Tema 2.1.2. MocTpoenue TPHUTOHOME
rpadHKOB TPHIECKHX
TPUTOHOMETPUUECKUX Pynicuiii
(yHKIUH ¢ TOMOIIBIO
npeoOpa3zoBaHui
2.2 | Hogpa3nea 2.2 1) onmpenemnsier 1
Ob6patHsbie 3HAYEHUS apKCUHYCA,
TPUTOHOMETPUYECKUE | apKKOCHHYCA,
dhyHKITHHA apKTaHTeHCa,
PO: ApKKOTAHI€HCA;
1) OOBACHUTH | 2) 00BACHSET CBOMCTBA
oOpaTHBIE 00paTHBIX
TPUTOHOMETPUYCCKUE | TPUTOHOMETPHUYECKHX
yHKIHH; bynKimii;
2) Yurath CBOMCTBA 1O | 3) cTpOMT rpaduKy 1
rpaduKam OIMCBIBAET CBOMCTBA
0OpaTHBIXTPUTOHOMET | OOpATHBIX
pUUECKUX (QYHKIIUH. TPUTOHOMETPHUUECKUX
¢hyHKUUH M0 rpaduKys;
4) BBITIOJTHSIET
peoOpa3oBaHuUs
BBIPAKEHUM,
coJepKale 00paTHBIX
MarteMaTrKa cOUMAIbHO-IKOHOMHYECKOI0 HAIIPABICHNUS Ctpanuua 5




TPUTOHOMETPHUYECKHE
¢GhyHKIMH.

13-
14

Tema 2.2.1. ApkcuHyc,
ApPKKOCHHYC,
apKTaHTEHC,
ApKKOTaHTeHC

Tewma 2.2.2. O6paTHBIC
TPUTOHOMETPUICCKHEC
(YHKIIUH, UX CBOHCTBA
1 rpaduxy.

1
OTBETUTH
Ha
BOTIPOCHI
1,2

Crp 56

Kombun
MPOBaHH
BI ypOK

2.3

MMoapaznen 2.3
TpuroHomeTpuveckue
YpaBHEHUSA

1) Pemats
TPUTOHOMETPHUYECKHE
ypaBHEHHS;

2) pemath
TPUTOHOMETPUIECKUE
CHCTEMBI.

1) HassiBaeT hopmyibl
JUTSL PELICHUs
TPUTOHOMETPUUECKUX
YpaBHEHUH;

2) npuMeHsieT GopMyJIIbI
KOpHEW MpOCTEUIINX
TPUTOHOMETPUUECKUX
yYpaBHEHUH NpU
peleHnH 3a/1a4;

3) Ha3BIBACT BHIBI
TPUTOHOMETPUUECKUX
YpaBHEHUH;

4) pa3nuyaeT METOIBI
peLeHUs
TPUTOHOMETPUUECKUX
YpPaBHEHHUH UX CUCTEM

15-
16

Tema 2.3.1.
[Ipocreiimue
TPUTOHOMETPUUECKHUE
YpaBHEHHUS.

Tema 2.3.2. MeToas!
peLeHus
TPUTOHOMETPUUECKUX
YpaBHEHUH U UX
CHCTEM.

1
JOKa3aThb
(opmyny
(11)

ctp 64

YpPOK
KOMIIJIICK

CHOTO
MpUMEHE
HUS
3HAHUHN U
YMEHUI

24

Moapazaen 2.4
TpuroHomeTpuyueckKue
HEPaBCHCTBA

PO:1) Pemats
TPUTOHOMETPHUYECKUE
YpaBHEHHUS;

2) pemath
MPOCTEUIIINE
TPUTOHOMETPUYECKUE
HEpaBEHCTBA.

1) mpuMEHseT aNTrOpPUTM
penieHus
TPUTOHOMETPUIECCKIX
HEPaBEHCTB C MOMOIILI0
rpaduka
TPUTOHOMETPUIECCKIX
(DyHKIHIA;

2) PUMEHSET AITOPUTM
peleHus
TPUTOHOMETPUIECCKIX
HEPABEHCTB C MOMOIILI0
€ IMHUYHOU
OKPY>KHOCTH;

3) oOBACHSIET peLIeHne
TPUTOHOMETPUYECKUX
HEPaBEHCTB.

MaremaTHKa COIHATBLHO-I)KOHOMHYECKOI0 HaImpaBJICHUA
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17-
18

Tema 2.4.1. Pemenue
MPOCTEUIITUX
TPUTOHOMETPUIECKIX
HEPaBEHCTB.

1
OTBETUTH
Ha

BOIL.CTP.
81

YpOK
KOMILICK
CHOT'O
MpUMEHE
HHUS
3HAHHUH U
YMEHHUHI

Pasnes 3. Ctenenu u kopuu. CteneHnas

byuxuns

3.1.

MMoapazaen 3.1.
CreneHu U KOpHH
PO: 1)
[IpeobpazoBath
anredpamdecKue
BBIPXKCHUSL.

1) YcranaBnuBaer
COOTBETCTBHE
oTpeeIICHUS KOPHS TI-
Ol CTENEHH U
apu(pMETUIECKOro
KOPHSI IT-OW CTETICHU;
2) IpUMEeHSET CBOMCTBA
KOPHSI M-OM CTETEHU 1
CTETIeHHU C
paIrMoHaTbHBIM
MOKa3aTeeM s
peoOpa3oBaHuUs
HAPPAMOHATBHBIX H
anreOpanvecKux
BBIPAXKEHU.

20

Tema 3.1.1. Kopens n-
Ol CTETIeHH U €ro
CBOICTBA.
IIpeobpazoBanme
UppaIMOHATBHBIX
BBIPaXXCHHH.

Tema 3.1.2. Crenens ¢
paIoHaIbHBIM
MOKa3aTelieM.
[IpeobpaszoBanue
BBIPAXKEHUH,
COJIEPIKaIINX CTETIEHb C
parMoHaIbHBIM
MoKa3aTeseM

Ne 10.8
CamMm-HO

Kombun
HPOBaHH
BI ypOK

3.2

MMoapazaen 3.2.
CreneHHasn
(pynkunus, ee
CBOIICTBA H rpauK.
PO: 1) Ctpouts
rpadK CTETIEHHON
GyHKINH.

1) Ucmons3yeT
CBOMCTBa CTENEHHOU
dbyHKIUN [T
O0TpabOTKU HABBIKOB
MOCTPOEHUS TpaduKa;
2) HccheayeT CBONCTBA
CTETICHHOHN (DYHKIIUU TIO
3aJlaHHOMY TpaduKy.

21-
22

Tema 3.2.1. CrerneHHas
(hyHKIHS, €€ CBOMCTBA U

rpaduk

KOMOWHH
POBaHHBI
1 ypok

4.1.

Moapaznen 4.1.
HppanuoHanbHbie
YPaBHEHUS U
CHCTEMBIL.

PO: 1) YcBouth
AITOPUTM pEIICHUS
WppaIiOHaTbHBIX
YPaBHEHUH U CUCTEM
YpaBHEHUH.

1) Haxomut ob6macts
JIOITyCTUMBIX 3HAYCHHHA
UPPaIMOHATEHOTO
YpaBHEHUS;

2) pemiaer
UppanyoHaTbHbIC
YPaBHEHHUSI METOJIOM
BO3BEJICHHSI 00X
yacTel ypaBHEHHS B n-
VIO CTETICHB;

MaremaTHKa COIHATBLHO-I)KOHOMHYECKOI0 HaImpaBJICHUA
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3) pemraet
HppaIMOHATHHBIC
YpaBHEHUSI METOIOM
3aMEHbI IEPEMEHHO;
4) pemaeT
HppaIMOHAaTHHBIC
CUCTEMBI.
23- Tema 4.1.1. YPOK
24 HppanuoHansHele YCBOCHH
YPAaBHEHUS U UX sl HOBBIX
CHCTEMBI. SHaHUH
Tema 4.2.1. Metonst
perieHus
UppaIMOHATBHBIX
ypaBHEHUH.
4.2. | Ilogpa3nen 4.2. | 1) Haxomut o6nacth 1
HNppaunonajbHbie JIOITy CTUMBIX 3HAYEHUU
HEPaBEHCTBA HUPPAIMOHATLHOTO
PO:1) VcBouts | HEPABEHCTB, CUCTEM;
QNTOPUTM  pemIeHUs | 2) pemraet
HppaIriOHaIbHBIX MpparioHaTbHbIE
HEPABCHCTB W CHCTEM | CHUCTEMBEI.
HEPaBCHCTB.
25- Tema 4.2.1. 1 KOMOWHHK
26 HppanuoHansHele POBaHHBI
HEPAaBEHCTBA U METO/BI Tposeps i ypox
WX pEIIEHUN ceds
Ne 2
Pazpea 5. IlokasarejbHast U 1
Jorapumuyeckasi pyHkuus
5.1. | ogpa3men 51.| 1) Paswsacuser
Iloxa3aTesbHass OTIpe/ieTIeHIe
byuxuns IIOKa3aTeJIbHON
PO: 1) OnuceiBath no | QYHKIMH W CTPOMT €€
rpaduky CBOMiCTBa | TpaduK;
TTOKa3aTeIbHON 2) IpUMEHSET CBOHCTBA
(hyHKIHN. MMOKAa3aTeIbHOM
dhyHKITII B
3aBUCHMOCTH oT
OCHOBaHUS;
3) crpoutr rpaduKu
ITOKa3aTeIbHBIX
(hyHKITHHA.
27- Tema 5.1.1. VYpoxk
28 ITokazaTenbHas YCBOCHH
(hyHKITHMS, ee CBOWCTBA U sl HOBBIX
Fpaq)I/IK 3HAaHUU
5.2. | llogpa3nen 5.2. | 1) Ompenensier 1
Jlorapudmuueckasi norapum yncna,
dyHKIASA 3HAYEHUS JIECATUIHOTO
PO: 1) Beuncnoars | 4 HATypaabHOTO
3HAaYEHMsI BBIPAKECHUH, | Jorapudma;
coAepKaIIIX 2) MpUMEHSET CBOMCTBA
sorapudm; Jorapu@mMoB s
2) OmnwuceBath 110 | IpeoOpa3oBaHuUs
rpaduky CBOICTBA | JOTapUPMUIECKUX
JIorapu(MMHUISCKOM BEIPAKCHU;
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dhyHKITHHA B | 3) 3HaeT ompeeicHue
3aBHCHMOCTH oT | Jorapuh)MUIECKON
OCHOBaHUS; (YHKIIMU B OTIMCHIBAET
3) WCIIOIB30BATh | €€ CBOWCTBA;
CBOICTBa 4) ctpout rpaduk
MMOKa3aTeIbHON U | JorapupMUIecKoi
JorapuGMHUIECKOM (yHKIHH;
GyHKIIH IUISL | 5) pelraeT TeXHHKO-
peieHus TEXHOJIOTHYECKUE
TEXHUYECKUX 3a]1ad. 3a1a9M.
29- Tema 5.2.1. Jlorapupm 1 Vpoxk
30 YHCIIa U €r0 CBOMCTBA. Cam-Ho YCBOCHH
3alncaThb s HOBBIX
bopmyy 3HAHWH
nepexo/a
K Ipyromy
OCHOBAaHHU
10
31- Tema 5.2.2.
32 Jlorapudmuyeckas
(hyHKIHS, ee CBOWCTBA U
rpaduk
Paznen 6. [loka3aTejbHble, JJorapupMuieckue 1
YPaBHEHHUS U HEPABEHCTBA
6.1. | Ilogpa3znen 6.1. | 1) Ucmome3yet
Ioxa3aTe/ibHBIE AITOPUTM PEIICHUS
YPaABHEHUs M | TIOKA3aTeIILHOTO
HepaBeHCTBA YpaBHEHUS;
PO: 1) Pemats | 2) pemmaer
MOKA3aTEeILHBIC IMOKa3aTeNbHEIC
YpaBHEHHUS, CHCTEMBI | HEPABEHCTBA.
YpaBHEHUH u
HEPaBCHCTB.
33- Tema 6.1.1. KomOun
34 TlokazaTenbHbIC UpOBaHH
YpaBHEHUS U HX B yPOK
CUCTEMBI
Tema 6.1.2.
ITokazarenbHbIC
HEPaBEHCTBA.
6.2. | Ilogpa3znen 6.2. | 1) Hcnons3yet 1
Jlorapudmuyeckune AITOPUTM pelieHus
YPABHEHUsI U | J0orapu)MUIECKOTO
HepaBeHCTBA YpaBHEHUS;
PO:1) Pemats | 2) mpuMeHsIET CBOHCTBA
sorapuMuIecKue norapuMUIECKON
YpaBHEHHUS, X | QyHKOUN B
CHUCTEMBI ypaBHEHHUH U | 3aBUCUMOCTHU oT
HEPaBCHCTBA OCHOBaHUS
pu pelieHnn
Jorapu(hMUIECKIX
HEPaBEHCTB;
3) pemraet
norapu(MUIECKUE
HEPaBCHCTBA.
35- Tema 6.2.1. 1 VYpox
36 Jlorapudmuyeckue KOMILICK
YPaBHEHHS U HX Ne 24.15 CHOTO
MaremaTuka cOMaabHO-3KOHOMHYECKOT 0 HAPaBICHUS Ctpanuna 9




CHUCTEMBI IIpUMEHE
Tema 6.2.2. Hust
Jlorapudpmuueckue SHaHUM 1
HEpaBEHCTBA. YMCHHH
Paznen 7. IIpenen ¢pyHKUMU M HENPEPBIBHOCTH 1
7.1. | llogpa3nen 7.1. | 1) Beraucnser npexen 1
Ipenen pynkuun (hyHKITUH B TOYKE, HA
PO: 0OECKOHEUYHOCTH;
1) OnpenensaTs | 2) YMEET HCIONL30BATh
npegen  (QYHKOUH B | CBOMCTBA NPEEIIOB IIPH
TOYKE " Ha | pPEUICHUH 3a7ad.
MTPOMEXKYTKE.
37 Tema 7.1.1. Ilpenen 1
(YHKIMH B TOUKE U Ha
0ECKOHEYHOCTH.
Tema
7.1.2.HaxoxieHue
TIPEJIEIIOB.
7.2. | llogpa3nen 7.2. | 1) nmpumensier cBoiictBa | 1 1
HenpepbIBHOCTH HEIMPEPHIBHOCTH
¢yakoun w mpenen | QyHKINY;
YK CJIOBOM 2) BBIUMCIISIET TIPEIeN
N0CJ1e10BaTeJIbHOCTH | IIOCIIEN0BATEILHOCTH
PO: 1)  cTpouts
ACUMITOTHI  Tpaduka
(hyHKIHN.
38 Tema 7.2.1. 1 1 Vpox
HenpepriBHOCTB YCBOCHH
(hyHKIIUM B TOYKE U Ha 4 HOBBIX
0€CKOHEYHOCTH. Ne 156(s) 3HAHHH
AcuMnToThI rpaduka
¢dhyHKIMN.
Tema 7.2.2. Ilpenen
YUCIOBOU
MOCIIEI0BATEIEHOCTH.
Paznen 8. [IpousBoanasi u ee mpuMeHeHHE 16 | 8 4
8.1. | [Moxpa3men 8.1. 1) Haxomut 10 | 6 3

IIpousBoanan

1) Beraucnsats
MPOU3BOJHBIE
(hyHKITHIT;

2) YCBOUTH
F€OMETPUUYECKUHN U
(U3NIECKUI CMBICT
MIPOU3BOAHOM;

3) HaxOIIUTh
MTPOM3BOIHEIE
CIIOXHBIX (DYHKITUH.

MIPOU3BOAHYIO (DYHKIIMH
TI0 OIIPEJIENICHHIO;

2) mpUMEHSIET TpaBuIa
IuddepeHInpoBaHUs
(OyHKIHIA;

3) packpbIBacT
(hmzruecKuil u
TEOMETPHUYECKUH CMBICIT
MIPOU3BOTHON (WYHKITHH;
4) BBIYUCIISET CKOPOCTH
U YCKOpEHHE
JIBIDKCHHUS,

5) ompenenseT u
KOHCTPYHPYET
CIIOKHYIO (DYHKIIHIO;

6) IPUMEHSIET TPABUIIO
BBIYHCIICHUS
MIPOM3BOIHON CIIOXKHBIX
hyHKIH;

7) pelaeT npuKJIaaHbIe

MaremaTHKa COIHATBLHO-I)KOHOMHYECKOI0 HaImpaBJICHUA
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3aaa4u IMpUMEHIA

bopmyity
HpOI/I3BOI[HI>IX.

39-
40

Tema 8.1.1.
OmpeneneHue
npousBoaHoH. [loHsTHE
muddeperunana
dyukiuu. [papuna
HaXO0KAECHUS
POU3BOAHBIX.

1
OTBETHUTh
Ha
BOIIPOCHI
ctp 107

Ypok
YCBOEHHU
s1 HOBBIX
3HAHUH

41-
42

Tema 8.1.2.
IIpousBogHas
CTETNIEHHOHN (QYHKITUH C
JIEHCTBUTEIIHLHBIM
MTOKA3aTEelIEM.

1

BriBectn
opmyiy
MIPOU3BOTH
ast
TaHT€HCa

Kombun
UPOBaHH
Bl ypOK

44

Tewma 8.1.3.
IIpousBoaHas CIOXKHOM
¢dhyHKUIMN.

KomoOun
HWPOBaHH
BIH YPOK

45-
46

Tema 8.1.4.
[IponsBoaHbIE
TPUTOHOMETPUUECKUX
(DYHKIHHA,

Tema 8.1.5.
[IponsBoaHbIE
MOKAa3aTeNbHON 1
JorapuhMHIECKAX
(DYHKIUH.

Kombun
HPOBaHH
Bl ypOK

47-
48

Tema 8.1.6.
duznyueckuii u
TeOMETPUUYECKUIN CMBICHT
MIPOU3BOIHOM.
[Ipumenenue
MIPOU3BOAHBIX JIS
pEeIIeHuUs] TEXHUKO-
TEXHOJIOTHUECKUX
3a/1a4. YpaBHEHHE
KacaTeJIbHOH K TpaduKy
¢$hyHKUIMN.

1
IIposeps
ce0st Nel5

Ypok
YCBOEHH
s1 HOBBIX
3HaHUH

8.2.

IMoxpasnes 8.2.
IIpumenenne
NMPOU3BOTHOM

PO:

1) HccnenoBath
GyHKIIH Ha
MOHOTOHHOCTB;

2) cO371aTh
MaTeMaTHYECKUe
MOJICTIH 3a/1a4 Ha
ompeneeHue
HauOOJIBIIETO u
HauMEHBIIIEr0
3HauYeHUs (DYHKITUH Ha
OTpEe3Ke;

3) HWCIOJIb30BaTh MPH
HaXO0XIEHUU
MaKCHMYMOB u
MHUHUMYMOB;

1) Cocrarisier
ypaBHECHHE
KacaTeJIbHOH K rpaduky
(OYHKITUH 110
ANTOPUTMY;

2) npuMeHseT
HEOOXONMOE H
JIOCTAaTOYHOE YCIIOBHE
BO3pacTaHUs
(yObIBaHMS) OYHKITAN
Ha WHTEpBAJIC;

3) aHaTU3UpyeT
CBOMCTBA (DYHKITUH C
MIOMOIIBI0
MIPOU3BOIHOU U CTPOUT
e¥ rpaduk.

1)HaxoauT HauOoMbIIEe
1 HauMCHBIIICe
3HaYCHUS (PYHKIIUH;

MaremaTHKa COIHATBLHO-I)KOHOMHYECKOI0 HaImpaBJICHUA
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4) PaCKpBITH
MEXaHHYECKUH CMBICIT
MPOU3BOTHOM.

2)pemiaeT 3aaa49u 1o
TEXHUKO-
TEXHOJIOTHYECKOMY
HAaIpaBJICHHIO
npuMeHsist Gopmyty
MIPOU3BOJHBIX.

49-
50

Tewma 8.2.1. IlpuzHaku
BO3pPAcCTaHUs U
yOBIBaHUS PYHKIIH.
Touku sKCTpEeMyMa.
MaxkcumyMmsl 1
MHUHHUMYMBI B TEXHHUKO-
TEXHOJIOTHUECKUX
3aJayax.

Ypok
YCBOCHH
sI HOBBIX
3HAHUH

51-
52

Tema 8.2.2.
HccnenoBanue
(YHKIUHU ¢ TOMOIIBIO
MIPOU3BOJAHON U
MOCTpoeHue rpaduka.

1.
3armonHUTh
TabIHIly
npH
HCClIe1oBa
HHUHU
rpaduka
byHKIIH

Ypoxk
KOMIIJIEK
CHOTO
pUMeEHe
HUS
3HAHUN U
yYMEHHUH

53-
54

Tewma 8.2.3.
Hawubonsiee u
HanMEHbIIee 3HAUCHUS
(yHKUIMH Ha OTpe3Ke.

Kombun
UPOBaHH
BIif ypOK

Paspeua 9. [lepBooGpa3Hasi 1 HHTerpal.
OnpenesieHHBIN HHTErPaJI.

9.1.

IMoxpasnmes 9.1.
IlepBooOpaznas u
HeomnpeaeaeHHbII
HHTErpai

PO: 1) Haxomuth
MEePBOOOPa3HYIO
dhyHKIHA 1
HEOIpe/IeTEHHbIN
HHTErpall.

1) PackpeiBaer
COJICPIKaHUE MTOHSITHS
MIEPBOOOPa3HOM
(OYHKIUH 1
HEOIPEeTICHHOTO
WUHTETrpaa;

2) mpuMeHseT hOpMYITBI
HaXOKICHUS
Heompeaen¥ HHbIX
HUHTETPAJIOB;

3) UCTIONB3YET TAOIHITY
HEOIpeeTICHHBIX
HWHTETPAJIOB TPU
pEIeHUH 3a/1aY.

56

Tema 9.1.1.
ITepBoobpasnas u
HEOMpeIeICHHBIN
unTerpai. CBoiicTBa
HEOTIpeIeTICHHOT O
uHTerpana. TabinyHbIe
WHTETPaJIBI

Tema 9.1.2.
HaTerpuporanue
METOJIOM 3aMEHBI
MIEPEMEHHOM, TI0 YacTsAM

KomoOun
HWPOBaHH
BIH YPOK

9.2.

IMoxpasnes 9.2.
OnpenesieHHbIN
HHTEerpas.

PO: 1) Brruucasiars
OIpEIETICHHBIH
WHTETpa;

1) llpumensier Gpopmymy
Herotona-Jlei6numa
IUTSL HAXOXKICHHS
IUTOIIA M
KPUBOJIMHEHHON
TpameLuH;

MaremaTHKa COIHATBLHO-I)KOHOMHYECKOI0 HaImpaBJICHUA
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2)UHTEPIPETHPOBATH
(hM3UYECKUT CMBICIT
WHTErpaa.

2) BBIYUCISIET IUIOMIATH
IUIOCKOW (UTYPBI,
OTpaHUYECHHOUN
3aJJaHHBIMH JIMHUSIMU;

57-
58

Tema 9.2.1.
Kpusonuneiinas
Tpamenus u ee
IUIOILAb.
OrnpeneneHHbIi
UHTErpaJl.

1
IIposeps
cebs
Nel.3

Kombun
UPOBaHH
BI ypOK

9.3.

MMoapazaen 9.3.
IIpumenenne
onpeeIeHHOT 0
HHTErpajia npu
peleHuu
reoMeTpHYecKuX 1
(pusuyeckux 3agay.

3) BEIUUCIISIET 00BEM
TeJa BpalleHus;

4) pemaeT Mo TEXHUKO-
TEXHOJIOTHYECKOMY
HaIpPaBJICHHUIO
IPUMEHSIS

dopmyity
OTIpEACICHHOTO
UHTErpaa.

59-
60

Tema 9.3.1.

Brruncnenne mnomntagen

TUTOCKUX puryp ¢
TIOMOIIBI0
OTIpeICIIEHHOTO
WHTETpasa.

1
CocTaBuTh
aJITOPUTM
IS
BBIYHCIIEH
us
[JIOIIA AU
KPHUBOJIMHE
WHOM
Tparnenuu

Ypoxk
KOMIIJIIEK
CHOTO
pUMeHe
HUS
3HaHUN U
YMEHHUH

61-
62

Tema 9.3.2.
Brruncienue o0eMoOB
TEJ BPAIICHUSI C
ITOMOIIBIO
OTIpEICTICHHOTO
WHTETpaja.

Tema 9.3.3.
[Ipumenenue
OTIpEICTICHHOTO
WHTETpaja B TEXHUKO-
TEXHOJOTHUECKUX
3a7a4ax.

Kombun
HMPOBaHH
bII YPOK

Pa3nen 10. MaremMaTnueckas CTATUCTHKA U

TeopHsi BEPOSITHOCTEMH

10.

IMoapaznen 10.1.
BepositHOCTB

PO: 1) Pemats
KOMOWHATOPHBIE
3a7a9u MyTeM
CHUCTEMAaTHIECKOTO
repedopa BO3MOXKHBIX
BapHaHTOB u c
WCTIOJIb30BaHHEM
MPaBUIIa YMHOXCHUS;
2) 00BACHUTH OCHOBEI
TEOPHH BEPOSTHOCTH,

1) IIpumensier burOM
Herorona (c
HATYpaJbHBIM
IoKa3aTesIieM) JJIs
BBIUMCIICHH;

2) BBIYHCISIET
BEPOSITHOCTD
CITy4alHBIX COOBITHUH,
MIPUMEHSISI CBOMCTBA
BEPOSATHOCTEH;

3) oOBbsACHSET NpaBuIa
CIIOKEHHS U

TEOPEMBI CIIOKEHHUSA U | YMHOKCHUS
YMHOXKEHUS BEPOSATHOCTEH;
BEPOATHOCTEH. 4) pemaer

MaremaTHKa COIHATBLHO-I)KOHOMHYECKOI0 HaImpaBJICHUA
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MIPAKTUIECKUE 3a1aUH C
MPUMEHECHUEM
BEPOSTHOCTHBIX
METOJIOB.

63

Tewma 10.1.1. DemeHTHI
KOMOWHATOPUKH U UX
MIPUMEHCHUE K
HaXO0XKIEHUIO
BeposiTHOCTEU. buHOM
Herorona (¢
HaTypaJbHBIM
ToKazaTeyieM) JJIs
NpUOTMKEHHBIX
BBIYMCIICHUN.
Pazmemnenus,
COUYCTaHHS U
MIEPECTAaHOBKH C
MMOBTOPEHUSMH 1 0e3
MOBTOpeHUN. Pemenue
KOMOWHATOPHBIX 3a/1a4.
Tema 10.1.2.
BeposTHOCT COOBITHS
U €€ CBOICTBA.
YcnoBHas BEpOSTHOCTb.
IIpaBuna cioxxeHus u
YMHOKECHHS
BEpOSATHOCTEN.

Ypoxk
YCBOCHH
s1 HOBBIX
3HaHUH

10.

IMoxpasnes 10.2.
JJ1eMeHTBI
MaTeMaTH4ecKou
CTATHCTUKH

PO: 1) oObscHAT
B3aMIMOCBSI3b  MEXIY
MaTeMaTHIECKUM
OKHJAHHEM
JIACKPETHOM
cIyqaitHO1
BEITMIHHOM,
JUCIIEPCUU U CpeaHee
KBaJIpaTHYECKOE
(cTammapTHOE)
OTKJIOHEHHE;
2)xapaKTepu30BaTh
CIIyYaiHbIC BETHYUHBI
o BBIOOPOYHBIM
JTAaHHBIM;
3)MHTEePIPETUPOBATH
MPaKTHYECKUE 33191
C IpYMEHEHHEM
BEPOSTHOCTHBIX
METOJIOB.

1) OOBSCHATE
MTOHSTHS

JIUCKPETHOM,
HENPEepBIBHOM
cIyqdaitHO1
BEJTMYNHBL;

2) pemarh 3agadd C

1) OOBACHATH
B3aMMOCBSI3b MEXITY
MaTeMaTHYECKUM
OXKHUAaHHEM
JUCKPETHOM ciydJaitHON
BEJIMYUHOU, JTUCTIEPCUU
U CpeqHee
KBa/IpaTHYECKOC
(cTanmapTHOE)
OTKJIOHEHHE;
XapaKTepPU30BaTh
CITy4YaiHbIC BEITUYUHBI
10 BEIOOPOYHBIM
JAHHBIM;

2) BBIYHCIISIET
MaTeMaTHYECKOE
0KUJJaHUE JTUCKPETHOU
CITy4ailHOW BEJIUYHHBI;
3) BEIUUCIISICT
JUCTIEPCUIO U CpEeIHEE
KBaJIpaTHYECKOE
(cTanmapTHOE)
OTKJIOHEHHE
JUCKPETHOM ciydJaitHON
BEJIMYUHBL;

OIICHHBAET YHCIIOBbIE
XapaKTePUCTHKHU
CITy4YaiHbIX BEJIMYHUH IO
BBIOOPOYHBIM JaHHBIM.
1) ComocraBuseT
JIUCKPETHEIC U
HENPEPHIBHEIC
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MPUMEHEHUEM
JIACKPETHOM
CIy4aifHOW BEJIUYNHBI;
3) HaXOIUTh ANTOPUTM
MIPUMEHEHUS
AJICMEHTOB
MaTeMaTUYECKON
CTaTHCTUKH IS
pelIeHus
MPAKTHYECKUX 3a/1a4
0 MPOQHUIIIO.

ClTy4JaliHbIe BEJINYMHEI,
2) cocTaBisieT TaOIuILy
3aKOHa pacIpenecHus
HEKOTOPBIX
JMCKPETHBIX
CITy4aliHBIX BEJIHYHH;
3) pemaet
HpaKTHIECKUE 33/1a41
0 MPOhUITIO C
MIPUMEHEHUEM
9JIEMEHTOB
MaTEeMaTHYECKOU
CTaTUCTUKU

64

Tema 10.2.1.
T'enepanbHas
COBOKYITHOCTB U
BbIOOpKa. JlMCKpeTHBIC
Y UHTEPBAIbHBIC
BapHAIIMOHHBIE PSIBI.
OlLleHKa YHUCIIOBBIX
XapaKTePUCTUK
CITy4ailHOW BEJTMYUHBI
10 BEIOOPOIHBIM
JTAHHBIM.,

Tema 10.2.2.
CrnyuaifHple BEJIMIHHEI.
JuckpeTHbie U
HEIPEPHIBHBIC
CITy4aiiHbIe BETUYHHBL.
YHucnossle
XapaKTePUCTHKHU
JIUCKPETHBIX
CITy4ailHBIX BEJIMYHUH.
Bune! pacnpenenenus
JIUCKPETHBIX
CITy4alHbIX BEJIMYMH

Ne 6.4

Kombun
UPOBaHH
BI ypOK

Pa3znen 11. AkcMoMBbI CTEpeOMETPHH.
B3anmHoe pacnoJioxkeHue NPsIMbIX
IUIOCKOCTEH B MPOCTPAHCTBE

18

IMoapazaen 11.1.
AKCHOMBI
cTepeoMeTpHuH.
B3aumnoe
pacmnoJio;keHue
NMPSIMBIX H
IJI0CKOCTEH B
NMPOCTPaHCTBeE.

PO: 1) OObBsCHATH
AKCHOMBI
CTEPEOMETPUU U HX
CIICJICTBHSI;

2) MpeCTaBIATh
B3aUMHOE
pacroyiokeHue
MPSAMBIX, TIJIOCKOCTEH,
MPSIMOM U IJIOCKOCTH B
MPOCTPAHCTBE.

1) [osicasier
CofIepKaHNE aKCHOM
CTePEOMETPHH, UX
CIIC/ICTBH;

2) npUMeHSET 3HaHUE O
CBOMCTBAx
HapaJuIeNbHbIX U
CKPELIMBAIOLIHXCS
MPSIMBIX B
IPOCTPAHCTBE IPH
peleHnH 3a/1a4;

3) 0OBACHSET NPU3HAKH,
CBOICTBa
HapauIeIbHOCTH 1
MEPIEHANKYISIPHOCTH
MPSIMBIX, IPUMEHSIET UX
P PELICHUH 33/1a4.

10
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65-
66

67-
68

Tema 11.1.1. AkcrOMBI
CTEPEOMETPHUH U UX
CIIEICTBHS.

Bzanmuoe
PacIoJIOKECHHE TBYX
MIPSIMBIX B
MIPOCTPAHCTBE

1
IToctpoen
ue
yepTexeit

Ypoxk
MOJIyYeH
us
HOBBIX
3HAHUH

69-
70

71-
72

Tema 11.1.2. B3anmuoe
pacrooXeHue npsiMon
U TUIOCKOCTHU

2
COCTaBUTH
CXEeMy.
OTBETHUTh
Ha
BOIIPCTP
29

KomoOun
HMPOBaHH
BII YPOK

73-
74

Tema 11.1.3. B3aumnoe
PacrojIoKeHHE ABYX
IUIOCKOCTEH.

I.
Pazobpatb
3agauy Ne
3 ctp 46

Ypoxk
MOJTy4eH
us
HOBBIX
3HaHUHN

11.
2.

Ioxpasnmen 11.2.
Yruabl B
NMPOCTPaHCTBE

PO: 1) YcBouth
MTOHSITHE YTIIa MEXKITY
JIBYMSI IPSIMBIMU B
MIPOCTPAHCTBE, yIiia
MEXIy NMPSMON U
IUIOCKOCTBIO;

2) 0OBSACHUTH TEOPEMY
0 Tpex
MePIIEHINKYISPaX.

1) PackpsiBaeT cMbICT
MIEPICHIUKYIISPA,
HaKJIOHHOW W MPOEKIUH
HAaKJIOHHOU B
MIPOCTPAHCTBE;

2) 00BsICHSICT IPU3HAKHY,
CBOMCTBa
MapauIeIbHOCTH U
MEPIEHANKYISIPHOCTH
MPSAMOU U IIOCKOCTH;
3) mpuMeHseT MPU3HAKH
MapauIeIbHOCTH U
MEPIEHANKYISIPHOCTH
IJIOCKOCTEN MpH
pEIIeHnH 3a/1a4;

4) ompenenseT yroi
MEXIy ABYMS IPSIMBIMH
B IIPOCTPAHCTBE;

5) u300pakaeT yrou
MEXAy MpsAMON U
IUIOCKOCTBIO, YTOJ
MEXy IIIOCKOCTSIMH;

6) MPUMEHSIET TEOPEMY
0 Tpex
MEPICHIUKYIIIPaxX Py
pelIeHny 3a1a4.

75-
76

Tema 11.2.1. Yron
MEXy MPSIMBIMHU B
MIPOCTPAHCTBE.
Tlepnenaukymnsip u
HAKJIOHHASI.
TlepnieHAMKYASPHOCTH
MPSIMOM U MIOCKOCTH.

1
MOCTPOEH
ue
yepTexen

Ypok
YCBOCHHU
ST HOBBIX
3HAHWI

77-
78

Tema 11.2.2. Yron
MEXy IpsIMOH 1
MJI0CKOCThIO. Teopema o
TPEX MEePIEHANKYIISIPaX.

Kombun
UPOBaHH
Bl ypOK

80

Tema 11.2.3. Yron
MEXTY IBYMS

Ypok
YCBOCHHU
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TUTOCKOCTSIMH. 51 HOBBIX
JIByrpaHHBIi yrouI. 3HAHHII
Paccrosinue B
MIPOCTPAHCTBE
81- Tema 11.2.4. 1 Kom6un
82 I[MeprieH UKy ISIPHOCTD Nel65 MPOBAHH
IJIOCKOCTEHA. blif ypOK
OpToronaibHas
NPOCKIHSA TUIOCKOH
(urypsl Ha MIOCKOCTh U
ee TUIomaab
Paznen 12. IlpsaMoyroabHasi cucTteMa 2
KOOPAMHAT M BEKTOPHI B IPOCTPAHCTBE
12. | Hoapa3zmen 12.1. 1) U3o6paxaer BEKTOp 1
1. | Bekropsl B Ha IUIOCKOCTH H B
MPOCTPAHCTBE IPOCTPAHCTBE,
PO: ]) VY CBOUTH OIMCBIBAET €TO;
ONpeeNeHne BEKTopa | 2) HaXOIuT
U IEHCTBHH C KOOPAWHATHI U AJHHY
BEKTOpPAMH B BEKTOPA;
MIPOCTPAHCTBE; 3) BBITIOJTHSICT
2) BBITIOTHSTH CJIOKECHHE U BBIYUTAHNE
pacueThbl pacCTOSHUS BEKTOPOB, YMHOKEHHUE
MEXIy IBYMsI BEKTOpPAa Ha YHCIIO;
TOYKAMU, CEPETUHBI 4) HAXOAWT CKASIPHOE
oTpe3Ka MIPOU3BEICHHUE
BEKTOPOB;
5) onpenensieT
paccTosHUue MEXIy
JIByMSI TOUYKAMU;
6) Haxonut
KOOPAMHATHI CEPETUHBI
OTpe3Ka B
MIPOCTPAHCTBE
83- Tema 12.1.1. BexTops! B 1 Vpoxk
84 IPOCTPAHCTBE U Ne 410 YCBOCHH
NEUCTBUA HAJl HUMHU. i1 HOBBIX
KosnuueapHocTs 1 SHaHUH
KOMITJIAHAPHOCTD
BEKTOPOB.
12. | Iloapazaen 12.2. | 1) Ompenensier 1
2. IIpsimoyroabHas KOJIJIMHEAPHOCTh U
CHCTEMA KOOPAWHAT | KOMIUIAHAPHOCTD
B IPOCTPaHCTBe. BEKTOPOB B
PO: 1) YcBouth | MPOCTPAHCTEBE,
ycIioBHE 2) IpUMEHSET YCIIOBHE
KOJJIMHEAPHOCTH U | KOJUIMHEApHOCTHU U
KOMIUTAHAPHOCTH KOMILTaHAPHOCTH
BEKTOPOB; BEKTOPOB IIPY PELICHUH
2) pasmaraTb BEKTOp | 3aAad;
o TpeM | 3) pemaer 3aja4u Ha
HEKOMILTaHAPHBIM ypaBHEeHHE chephl;
BEKTOpaM; 4) mpUMEHSIET CBOMCTBA
3) COCTaBIISITh | BEKTOPOB MPHU PELICHUH
ypaBHeHue cepsl; MIPUKJIATHBIX 32124
4) UcToNB30BaTh TEXHHUKO-
KOOPIMHATHI U TEXHOJIOTHYECKOT 0
BEKTOpA MPH PEIEHHH | TPOQuIs.
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MPUKIIATHBIX 3a7a9.

85-
86

Tema 12.2.1.
Koopaunatsl BekTopa B
MIPOCTPAHCTRBE.
Cnoxenue u
BBHIYUTAHUE BEKTOPOB B
KOOpAMHATAX,
YMHOXKEHHE BEKTOpa Ha
YHUCJIO B KOOPJAUHATAX

Ypok
KOMILICK
CHOTO
pUMeHe
HUS
3HaHUH U
YMEHUI

87-
88

Tema 12.2.2.
CkanspHoe
MIPOU3BECHNE
BEKTOpOB. JlnuHa
BeKTOpa. PaznoxeHue
BEKTOpA MO TPEM
HEKOMILIAaHAPHBIM
BekTopaM Tema 12.2.3.
Paccrosinue mexnay
JIByMsI TOUKAMH.
[enenue orpeska B
JAHHOM OTHOIIIECHHH.
Koopaunatsl cepeuHbl
oTpe3Ka.

[ToBTOpEH
ne Ne
591

Ypok
YCBOCHH
sI HOBBIX
3HAHUHA

89-
920

Tema 12.2.4.
YpaBHeHHe chepsl.
YpaBHeHUE NPAMOI B
MPOCTPAHCTBE.

Tema 12.2.5.
Paccrosinue mexnay
JIBYMsSI TOUKaMH.
Koopaunats! cepeuHbl
OTpe3Ka.

Kombun
UPOBaHH
Bl ypOK

Pa3nen 13. MHOrorpaHHMKY U Tejia BpalleHUsI

12

13.

IMoxpasnesn 13.1.
MHororpaHHMKH

1) YcBouts noHsATHE
MHOTOTPaHHHUKA,
MPaBUIBHOTO
MHOTOIpaHHHUKA,
HPU3MBI,
napasulesieuIesa,
Ky0a, mipaMupbl,
YCEUEHHOU MUPAMUJIBI;
2) pemiath 3a1a9d Ha
HaXO0XJICHNE
9IIEMEHTOB
MHOTOTPaHHHUKOB,
MOCTPOCHUE CEUCHUU
MHOTOTPaHHUKOB;
1)ucmonb3oBath
MHOTOTPaHHUKOB B
TEXHHKO-
TEXHOJIOTHYECKOM
nporecce

1) PackpriBaeT
coJiepKaHne

MTOHSITHS
MHOTOTPaHHHKA U €ro
9IIEMEHTOB;

2) OOBSACHSIET CBOHCTBA
MHOTOTPaHHUKOB T10
BUJIAM;

3) m3oOpakaer
MHOTOTPaHHUKH U
BBIMOJTHSET UX
pa3B¥YpTKHy;

4) ompenenseT BUIBI
MPABUITBHBIX
MHOTOTPaHHUKOB;

5) pemraer 3amadn Ha
HaXOKJICHUE DJIIEMEHTOB
MHOTOTPaHHUKOB;

6) IpUMEHSIET
MPaBUIIbHBIC
MHOTOTPaHHUKHU B
TEXHHUKO-
TEXHOJIOTHYECKOM
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MpoIiecce.
91- Tema 13.1.1. ITonsatue o 1 VYpoxk
92 MHOT'OI'PaHHOM YIIIE, yCBOCHH
reoMeTPHYECKOM TeJle. Hocrpoen 5 HOBBIX
HOHHTI/IC uc 3HaHUU
MHOTOTPaHHUKA. MHOTOTpaH
MHoOrorpaHHUKH B HoB
TEXHHUKO-
TEXHOJIOTHYECKOM
mporiecce.
93- IIpaBuneHbIE L. Kom6un
94 MHOTOTPaHHUKH. 3arnoyHUTh MPOBaHH
[puMeHeHnEe TabHIy BIi YPOK
MIPABHIIBLHBIX
MHOTOTPaHHUKOB B
TEXHHUKO-
TEXHOJIOTHYECKOM
TpoIiecce.
13. | Iloapazaen 13.2. | 1) [Ipumenser 2
P Ipuzma /| ee | hopMyIBI IO TN
3JIEMEHTHI. 0OOKOBOI1 M TTOJTHOU
PO: 1) VYcBours | MOBEPXHOCTH IPUIMBI
OIIpeAeICHHe Mpu3MbI | IIPHA PCHICHUM 3a1a4.
U ee DJIEMEHTOB;
2) BBIYHCIATH
IUIOIIATH 0OKOBOI1
MOBEPXHOCTH, IOJHOH
MTOBEPXHOCTH MPU3MBI.
95- Tema 13.2.1. Ilpuzma, 1 VYpoxk
96 MPSIMOYTOJIBHBIN YCBOGHH
rapajuiesIelIune U ero MOCTPOCHU A HOBBIX
cBoiicta. Ky0. e m-yr SHaHWH
Ceuenne TIpH3MBI
MHOTOTPaHHUKOB
TUIOCKOCTHIO.
97- Tema 13.2.2. ITnomanp 1 VYpox
98 OOKOBOI ¥ TIOJIHOM [Moctpoen KOMILITEK
MOBEPXHOCTEN MPU3MBI ue CHOTO
CeYCHUN [IPUMEHE
MHOTOIr'paH HUs
HHKOB 3HAaHUU U
YMEHUU
13. | Ioapa3aen 13.3. | 1) [Ipumensier 1
3. Iupamuaa u  ee | GOPMYIIBI TUTOMAAN
3JIEMEHTBI. 0OOKOBOI1 1 TTOITHON
PO: MOBEPXHOCTHU
1) VcBouTh | MUPAMUIBI U YCEUEHHOU
oTpezieNieHIe MTUPAMUIIBI TIPH
nUpamMua, YCEUCHHOU | PCIICHUM 3a1a4
MUpPaMUIBl H WX
JJIEMEHTOB;
2) BBIYHUCIISATH
IUIOIIATH 0OKOBOI1
MTOBEPXHOCTH, TOJIHOM
MTOBEPXHOCTH TNl
MAPAMUATIBL,
YCEUEHHOU
MAPAMHUIBL.
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99- Tema 13.3.1. [lupamuna 1
100 Y €€ DJIEMEHTEL Hoctpoen Kombun
YcedeHnnas nmapamMuia. e n-yr MpOBAHH
Eruvnerckue mapamuisl TTPaMHIbL bl ypoK
uce
CeUYCHUN
101 Tema 13.3.2. ITnomans VYpoxk
- 0OO0KOBOI1 1 TTOJTHON KOMILIEK
102 MTOBEPXHOCTEMN CHOTO
nupamupl. [lnomans IPUMEHE
HOBCPXHOSTH :::HI/IFI u
YCEYEHHOW TTMPAMHUJIBI. S
Tema 13.3.3. Ceuenue
MHOTOTPaHHUKOB
TUTOCKOCTBIO.
14. Tesa BpaleHusi 1 MX JIeMEHTBI 3
14. | Iloapazgen 14.1. 1) 3naet onpeneneHue 1
1. ununap u ero LWIAHAPA U €r0
3J1€EMEHTBHI. 3JICMEHTOB;
PO: 1) Onpenensars 2) pacnosHaeT Ha
BHUJbI TCJIa BpallICHUS gepTexax U MOACIIAX
(tmuHAp); LUTUHAD;
2) pemath 3) u300paXkaeT UIUHIP
CTEPEOMETPHYUECKHE Ha TUIOCKOCTH M
3a/laqu Ha pa3nauyaceT ero
HaXOXKICHUE PasBEPTKH;
DJIEMEHTOB LWJIMHAPR; | 4) p306paxaet
3) moKasaTh WWINHID | ceueHMs LITMHADPA
Y €T0 JICMCHTHI B IIOCKOCTBIO,
Wb alEID = 5) peliaeT 3a1a4u Ha
L UOMOT I SO HAXO0XICHUE DIIEMEHTOB
e LWJIMHPA U €r0
JJIEMEHTOB B TEXHUKO-
TEXHOJIOTHYECKOM
MpoIecce.
103 Tema 14.1.1. Hunuuap 1 VYpoxk
- Y €70 3JIEMEHTBI. Hocrpouts YCBOCHH
104 IInomane mOBEPXHOCTH IHIHHAP 1 sl HOBBIX
LIMHApA. Z;((E:.S&TL 3HAHUH
IIpumeneHnre nuIUHApa S OMEHTEL
U €ro 3JIEMEHTOB B
TEXHHUKO-
TEXHOJIOTHYECKOM
npoiiecce.
14. | IToapazaen 14.2. | 1) 3naer onpeneneHue 1
2 Komnyc /| ero | KOHyca, yCEYEeHHOTO
3JIEMEHTHI. KOHYCa U UX
PO: 1) Onpenensars | 3JIE€MEHTOB;
BHIBI TeJa BpalleHus | 2) paclo3HaeT Ha
(KOHyC,  YCCUCHHBIN | 4epTeXaxX M MOAEIAX
KOHYC); KOHYC, YCEUCHHBIN
2) pemarts | KOHYC,
CTEPEOMETPHUUCCKUE 3) u300paxkaeT KOHYC,
3a/1aun Ha | YCEUCHHBIN KOHYC Ha
HaX0XJICHUE IJIOCKOCTH H Pa3indyacT
3JIEMEHTOB  KOHYCa, | MX Pa3BEPTKH;
YCEUEHHOI'0 KOHYCa; 4) n3o0paxaer
3) mokas3aTb KOHYC U | CEUCHHMsS KOHYyCa,
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€ro  DJIEMEHTHI
TEXHUKO-
TEXHOJIOTHYECKOM
nporecce

B | YCEYEHHOTO KOHYycCa
IUIOCKOCTBIO;

5) pemiaer 3aga4u Ha
HaX0KICHUE DIICMEHTOB
KOHYCa, YCEUYCHHOTO
KOHYCa B TEXHUKO-
TEXHOJIOTHYECKOM
nporecce.

105

106

Tema 14.2.1. Konyc u
€ro 3JICMEHTBHL.
Ilnomaae MOBEPXHOCTH
konyca. [I[pumeneHue
KOHYyCa U €ro
3JIEMEHTOB B TEXHUKO-
TEXHOJIOTHYECKOM
mporiecce

IToctpouts
KOHYC |
yKa3arthb
ero
IJIEMEHTBI

Ypoxk
YCBOCHH
s1 HOBBIX
3HAHUH

107

108

Tema 14.2.2.
YcedeHHBIN KOHYC U
€ro 3JIEMEHTHI.
IInomane MOBEPXHOCTH
YCE4EHHOI0 KOHYyCa
Tewma 14.2.3. Ceuenus
TeJl BpallleHU
IUIOCKOCTBIO: IMIIMHIPA
U KOHYyCa, YCEUEHHOT'O
KoHyca. Pemenue
MPaKTUYECKUX 3a7a4

Ypok
KOMILICK
CHOTO
pUMeEHe
HUS
3HAHUH U
YMEHHI

14.

Moapa3nen 14.3.
Cdepa, map u ux
3J1€eMEHTBI

PO: 1) Onpenensats
BUJIBI TEJIa BPAIICHUS
(cepa, map u ux
DJIIEMEHTHI);

2) pemarthb
CTEPEOMETPHYUECKHE
Ha HaX0XKCHUE
3JIEMEHTOB cephl,
nrapa.

1) 3Haer onpenencHue
cepsl, mapbl U UX
JJIEMEHTOB;

2) pacmo3HaeT Ha
YepTekKax U MOJEIIX
cepy, map;

3) uzobpaxkaer cdepy,
rap Ha MIOCKOCTH U
pasnuyaer ux
pa3BEPTKY;

4) n3o0paxaer
ceueHus cdepsl, mapa
MIOCKOCTRIO; 3a/1a41
5) pemaer 3agauu Ha
HAXO0XKJCHUE STIEMEHTOB
chepsl, mapa

109

110

Tema 14.3.1. Cdepa,
Iap M UX 3JI€MEHTHI.
[Tnomank moBepXHOCTH
chepsl.

Tema 14.3.2.
KacarenbHast miockocTh
k chepe. [lepeceuenue
IBYX cdep.
Ilepeceuenue Ten
BpaIllEHUs TUIOCKOCTHIO

1
Tloctpouts
map u
yKa3aTh
ero
9JIEMEHTBI

KomoOun
HWPOBaHH
BIN YPOK

Pa3ngen 15. O0neMBI

TeJa

10

9]

15.

Hoapa3znen 15.1.
OOmme cBoicTBa
00HEMOB TeJl.

1) [IpumensieT popmyity
HaXO0XXJIeHus o0beMa
MPHU3MBI, TUPAMUJIBI 1
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O0BbeMbl YCEUEHHOU
MHOTOIPAHHMKOB | MUpPaMUJIBL.
PO:
1) YcBouTh
orpeJieieHue
o0beMa  MPU3MBL,
MTUPAMUTTBI u
YCEUEHHOU
MUPAMHUTBL.
111 Tema 15.1.1. O6beM Tena. 4 2 1 1 Vpoxk
- OO01mue cBoiicTBa 00HEMOB Pazobparts yCBOCHH
112 tes1. OObeM TIPU3MBI. 3ajaqy Ne2 51 HOBBIX
ctpl42 3HAHUH
113
114
115 Tema 15.1.2. O0beMbI 2 2 Vpoxk
- nupaMusl. O0beM YCBOEHH
116 YCEUECHHOU MUPaMUIbl A HOBBIX
3HAaHUU
15. | Ioapa3aen 15.2. 1) Ucnonw3yet hopmyiry 4 1 1 2
2 O0beMbI T HaX0XJICHUs 00beMa
BpallleHHs [WIAHIPA, KOHyCa U
PO: 1) YcBouts YCEUEHHOT0 KOHYCa, Iapa;
oTIpeIcIICHUE 2) pelraeT OCHOBHEIC THUITBI
o0beMa UIUHApa, | 0a30BBIX
KOHYCa, CTEPEOMETPHUYECKHX 32189
YCEYEHHOTO Ha BBIYMCIICHHE 00HEMOB
KOHYcCa, IIapa. TEJ BPAIICHUSI.
117 Tema 15.2.1. O6bem 2 1 1 Kom6un
- LMIMHpPA. Pazobpatb HUPOBAHH
118 Tema 15.2.2. O6bem sapady Ne2 Bl ypoK
koHyca. O0beM crpls3
yceu€HHOro KOHyca.
119 Tema 15.2.3. O6bem mapa | 2 1 1. Vpoxk
- U ero yacrei OTBeTUTH YCBOCHH
120 Tema 15.2.4. TTonobue I;gnpocm ;‘HI;‘I’;;";IX
MIPOCTPAHCTBEHHBIX (hHUTYp erp 163
HToro yacos 120 | 52 | 32 36
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