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[IpenmMeTHON HUKIIOBOW KOMHUCCUEN

YTBEpKIACHA:
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PaGouass mporpamma ydeOHOrOo mpeaMera pa3paboTaHa B COOTBETCTBUU C
TpeboBanusiMu DenepaibHOr0 TOCyIapCTBEHHOTO 00pa30BaTENbHOIO CTaHAapTa
cpennero obmero oopazoBanus (IIpuka3 MunucrepcrTsa o0pasoBanus u Hayku PO
ot 17 mas 2012 1. Ne 413 «OO0 yTBepxKaeHUU (PeaepaabHOTO roCy1apCTBEHHOTO
00pa3oBaTEILHOIO CTaHJapTa CpPEIHEro OoO0Iero o0pa3oBaHUA»), C YYETOM
denepanbHO 00pa3oBaTEIBLHOM MPOrpaMMbl CPEIHEr0 OOIIEro 00pa3oBaHUs
(ITpuxa3z Munnpocsemenus Poccun ot 18 mas 2023 1. Ne 371 «O06 yTBepkIeHUN
dbenepanpHOl 00pa30BaTENbHONW MPOTPAMMBI CPEAHEr0 OOIIErOo 00pa30BaHUNY),
denepaabHOrO TOCYAAPCTBEHHOTO 00pa3oBaTEIbHOTO CTaHAApTa CPEIHETo
npodeccuoHaIbHOTO oOpa3zoBaHusi no creunanbHocTH 23.02.04 TexHuueckas
AKCIUTyaTalusl MOAbEMHO-TPAHCIIOPTHBIX, CTPOUTENBbHBIX, JOPOKHBIX MAIIUH U
obopynoBanus (mo orpacisam) (IIpukaz MunoOpuayku Poccun ot 23.01.2018 Ne
45 «0O06 yrBepxkaeHuu ¢eaepaIbHOT0 TOCYyAapCTBEHHOTO0 00pa30BaTEIbLHOIO
CTaHJapTa cpeaHero MnpodhecCUOHANIBHOTO 00pa30BaHUsl MO CHEIUATIBLHOCTH
23.02.04 TexHuueckasi dKCIUTyaTalusi MOJbEMHO-TPAHCIIOPTHBIX, CTPOUTEIbHBIX,
JIOPOKHBIX MAIIHH U 000py10BaHUSI (II0 OTPACIISIM)»).

Opranuzanusi-pazpadoTunk: ['ocynapcTBEeHHOE OOKETHOE MPOQPecCHOHAIBHOE
oOpa3oBarenbHOEe yupexaeHue «YemsOWHCKUIT ToCyIapCTBEHHBIN  KOJIISIK
«Poct»

Pazpaboruuk: KoporkoBa H.H., npenonaBaTens mMaTeMaTHKH
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1. OBIIASI XAPAKTEPUCTHKA PABOYEM ITPOT'PAMMBI
YYEBHOI'O IIPEMETA

1.1. ObaacTh NpUMEHEHHUS POrPAMMBI

Pabouas nporpamma yue6Horo npenmera OYIIb.04 MartemaTtuka siBisieTcs
YacThbl0O OCHOBHOM mpodecCHOHaNbHOM  00pa3oBaTeIbHOM  MpPOTpaMMbI B
coorBercTBHH ¢ DPI'OC COO, PI'OC CIIO mnmo cnemumansHOcTH 23.02.04
TexHuueckass  dKCIUTyaTallsi  MOABEMHO-TPAHCIOPTHBIX,  CTPOUTEIIBbHBIX,
JOPOXHBIX MAIIMH U 000PYI0BaHHS (IO OTPACIISIM).

1.2 Mecto mnpeaMera B CTPYKType OCHOBHOH mpodeccnoHalbLHOI
o0pa3oBaTeJIbHOM NIPOrPaAMMBbI:

VYyeOnslii npenmer «MaremaTuka» BXOOUT B 00HI€00pa30BaTEIbHBIN
y4eOHBIN UK, U3y4aeTCs Ha IEPBOM Kypce O0yUYEHHUS.

1.31esu u nJIaHMpyeMble pe3yabTAaThl 0CBOEHHS Y4eOHOI0 MpeMeTa

1.3.1 Ileab 061eo0pa3oBaTeIbHOIO YUeOHOI0 MpeAMeTa

Conepsxkanue nmporpaMMbl yueOHOro mnpeamera «MaTeMaTukay HampaBleHO
Ha JOCTIKEHUE PE3yJIbTaTOB €€ HW3Y4YEHHUS B COOTBETCTBUU C TPeOOBaHUSIMHU
dI'OC COO ¢ yuerom npodeccuonanbaoi HanpasieHHocTH OI'OC CIIO.

1.3.2.1lnanupyembie Ppe3yJbTaThbl OCBOEHHS 0011e00pPa30BaTEILHOIO
yueOHoro mpeamera B coorBercTtBUM ¢ PI'OC CIIO m Ha ocHoBe PI'OC
COO.

Ocoboe 3HaueHue y4deOHBI MpeAMET HUMeeT Npu (POPMHUPOBAHUU H
Pa3BUTHH OOIIMX KOMITCTCHITHH.

Koa n Iliianupyemble pe3yJIbTAThl OCBOCHHUS MpeaMeTa
HAaNMEHOBAHUE
popmupyembIx Oo61mue IIpeaMeTHbIE
KOMIIETEeH UM
OK 01. Beioupats MP 01. OBiangenue - Bnagets MmeTomamu
CIIOCOOBI pereHus YHUBEPCAIBHBIMHU YUEOHBIMHU | IOKA3aTEIbCTB,
3aja4 M03HABaTEIbHBIMHU AJTOPUTMAMM PEIICHUS
npodeccCUOHaNbHON | NEHCTBUSMMU: a) 0a30BbIE 3a/1a4y; yMeHUe
JEATEIIbHOCTHU JIOTUYECKHE JICHCTBUS: — (bopmynuposarh
MPUMEHUTENIHHO K CaMOCTOSITEILHO OTpeIeNICHHS], aKCUOMBI U
pa3IMYHBIM dbopMyIMpoBaTh U TEOpPEMBI, IPUMEHSATH X,
KOHTEKCTaM aKTyaJM3UpOBATh MPoOJeMy, | IPOBOIUTH JOKa3aTEIbHBIE
paccMaTpuBaTh €€ paccyXaeHus B X0/
BCECTOPOHHE; pelIeHus 3a1ay;
— yCTaHaBJIMBATh - YMeTh onepupoBaTh
CYILLIECTBEHHBIN NIPU3HAK WA | MATCMaTHICCKUMU
OCHOBAaHMS 1J11 CpaBHCHUS, HNOHATUAMA
Knaccu(UKaLNU U - YMeTh pemarb
00001IeHuS; TEKCTOBBIC 3a]1a4l Pa3HBIX
— OIpPENEISTH LEeIH TUIIOB (B TOM YHCJIC Ha
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JIeSITeNIbHOCTH, 3a7aBaTh
MapaMeTphl U KpUTEPUHU UX
JIOCTHKCHUS,

— BBISBJISATH
3aKOHOMEPHOCTH U
MPOTUBOPEYHS B
paccMaTpUBaAEMbIX
SIBJICHUSX;

— BHOCUTb KOPPEKTHUBHI B
JeSITeIbHOCTh, OIICHUBATh
COOTBETCTBHE PE3yJIbTATOB
LEJISIM, OLICHUBATh PUCKHU
MOCJIEICTBUN ACATEIbHOCTH,

— pa3BUBaTh KPEATUBHOE
MBIIIJICHUE TIPU PEIICHUHN
JKU3HEHHBIX TIPOOJIeM
0) 0a30BBIC
HCCIIETIOBATEIIbCKUE
JIEUCTBUS:

— BJaJICTh HaBBIKAMHU
y4eOHO-HCCIIeI0BATEIHCKOM
Y MPOEKTHOM JIeSITEILHOCTH,
HaBBIKAMU pPa3peIICHUs
npo0em;

— BBISIBJISIT IPUYUHHO-
CJICJCTBEHHBIC CBS3U U
aKTyaJIM3UPOBATh 3aj1a4y,
BBIJIBUTATh TUIIOTE3Y €€
pEIllIeHUSs, HAXOUTh
apryMEHTHI JIs
JI0Ka3aTeIbCTBA CBOUX
YTBEPXKJICHUM, 33/1aBATh
MapamMeTphl U KpUTEPUHU
pelieHus;

— aHAJIU3UPOBATH
MOJYYEHHBIE B XOJI€
pelleHus 3aJ1auu
pEe3yAbTaThl, KPUTHUECKHU

OIICHUBATh UX
JIOCTOBEPHOCTb,
MIPOTHO3UPOBATh U3MEHEHHE
B HOBBIX yCJIOBUSIX;

— yME€Th MIEPEHOCUTH 3HAHUS
B [103HABATEJIbHYIO U

MPOLIEHTHI, I0JIU U YacTH,
Ha JABUXKEHUE, paboTy,
CTOMMOCTb TOBApOB U
yCIIyT, HaJIOTH, 33a/1a4¥ U3
00J1acTH ynpaBiieHUs
JUYHBIMU U CEMEHWHBIMU
(¢uHaHCAMM); COCTABISATH
BBIPKCHMUSI, YPAaBHEHUS,
HEPABEHCTBA U UX
CHUCTEMBI 10 YCJIOBUIO
3a/1auu, UCCIIEI0OBATh
MOJIY4YEHHOE pEelIeHUE U
OIICHUBATH
PaBI0NI0I00HOCTh
pe3yJIbTaToB;

-YMeTh BBIOUpaTh
MOJIXOJISIIUIA N3YUYECHHBIN
METOJI JIJIsl peIleHUs
3a/1auu, pacro3HaBaTh
MaTeMaTu4yecKue (PaKThl v
MaTeMaTH4YECKUe MOJIeNN
B TIPUPOTHBIX U
OOIIIECTBCHHBIX SIBJICHUSIX,
B HUCKYCCTBE; YMEHUE
MPUBOJNUTH MPUMEPHI
MaTEMaTUYECKUX
OTKPBITUM POCCUMCKOM U
MHPOBOM MAaTEMaTUYECKOU
HAyKU
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MPaKTHYECKYIO0 001aCTH
YKU3HEICSATCIHHOCTH,

— YMETh UHTETPUPOBATH
3HAHUS U3 Pa3HBIX
MPEAMETHBIX 00JacTel;

— BBIJIBUTATh HOBBIC HJICH,
npeiaraTb OpUruHajIbHbIC
MOJXO/bl U PEIICHUS; 1

CIIOCOOHOCTH UX
HCIIOJIb30BAHHS B
MMO3HABATECILHOU U
KOOPJIUHUPOBATH ICUCTBUS
I10 €€ JIOCTHKEHUIO

OK 04. D¢ dexTnBHO
B3aMMOJICIICTBOBATH
u paboTaTh B
KOJUJIEKTUBE U
KOMaHj1e

(JIP) 'oToBHOCTH K
CaMOpAa3BUTHIO,
CaMOCTOSITEJIbHOCTH U
CaMOONPEIEIICHHIO; -
OBJIQJICHUE HAaBbIKAMU
y4eOHO-HCCIIeI0BATEIIbCKOM,
MIPOEKTHOM U COLIMAIIBHOM
JIeSITEILHOCTH;

MP 02. OBianenue
YHUBEPCATbHBIMU
KOMMYHUKATUBHBIMU
JEUCTBUAMHU: 0) COBMECTHAs
JeSITEIbHOCTD:

— MOHUMATh U UCTOJIH30BaTh
MPEUMYIIECTBA KOMAHIHOU
Y MHJIMBUAYaJIbHOU pabOTHI,
— MPUHUMATH LETU
COBMECTHOM JACSITEILHOCTH,
OpTraHU30BBIBATH U
KOOPJIWHUPOBATH IEUCTBUS
10 €€ TOCTUXKEHUIO:
COCTAaBJISITh MJIAH JECHCTBUH,
pacnpeaeisTh poau ¢
Y4€TOM MHEHUM YJaCTHHUKOB
00CyXIaTh Pe3yIbTaThl
COBMECTHOM paboThl; —
KOOPJUHUPOBATH U
BBITNIOJIHATH paboTy B
YCJIOBUSIX PEATBHOTO,
BUPTYaJIbHOIO U
KOMOWHUPOBaHHOTO

-YMeTh onepupoBaTh
MOHATUSAMU: CIIyYalHbIN
OTIBIT U CITy4aiiHoe
COOBITHE, BEPOATHOCTh
CIIy4aitHOTO COOBITHS;
YMETh BBIUUCIATD
BEPOSITHOCTD C
UCIIOJIb30BAaHUEM
rpadUyeCcKuX METOJIOB;
MPUMEHSATH (POPMYJIBI
CIIOKEHUS U YMHOKCHUS
BEPOSITHOCTEM,
KOMOUMHATOpHbIE (PaKThI U
(dhopMyJIbl TIPU pEIICHUN
3a/1a4; OIICHUBATh
BEPOSITHOCTU PEATHHBIX
COOBITHI; 3HAKOMCTBO CO
CIIy4ailHBIMH BEJIMYNHAMU;
yMEHUE TTPUBOIUTD
MIPUMEPHI TTPOSIBICHHUS
3aKOHa OOJBIIMX YHCEIl B
MIPUPOTHBIX U
OOIIIECTBEHHBIX SIBJICHUSIX;
- YMeTb ¢cBOOOHO
OTIepUPOBATH TIOHITHIMMU:

- YMETb CTPOUTH rpapuKu
(GYHKIIHIA, BBITIOJTHSTH
npeoOpa3oBaHus rpa@uKoB
byHKIMi; yMETh
MCIIOJIh30BaTh TpauKu
GyHKIMHA 715 U3Y9CHUS
IIPOLIECCOB U
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B3aMMO/JICUCTBUS;, —
OCYILECTBIISITH TO3UTUBHOE
CTpaTerunueckoe MoBe/ICHUE B
Pa3JIMYHBIX CUTYyAaIUsX,
MPOSIBIISATh TBOPUYECTBO U
BOOOpakeHUE, ObITH
WHHAIIMATUBHBIM.

MP 02. OBiagenue
YHUBEPCAIbHBIMU
pEryIsTUBHBIMU
JNEUCTBUSMH: T) TIPUHATHE
ce0st U IPYTux JIIoAeH: —
MPUHUMATh MOTUBBI U
apryMEHTBI JPYTUX JIOJeH
MIPU aHAJIM3€E PE3yJIbTaTOB
JIeSITEIbHOCTH; — MIPU3HABATH
CBO€ MPaBO U MPABO APYTUX
JIFOJEN Ha OIINOKHU

3aBUCUMOCTEN NpHU
pELICHUH 3a7a4 U3 IPYTUX
y4€OHBIX IPEIMETOB U U3
peanbHOU KU3HY,
BbIpaXxaThb (popmynamu
3aBUCUMOCTH MEXIY
BEJINYNHAMU; YMETH
IIPOBOAUTH UCCIICOBAHNE
GbyHKIUY; - yMETh
HCIIOJIb30BaTh CBOWCTBA U
rpaduku QyHKINUN A5
peleHns ypaBHEHUH,
HEPABEHCTB U 3a7a4 C
napaMmeTpamu; U300pakaTh
Ha KOOPJAUHATHOU
IJIOCKOCTH MHOYKECTBA
pELIECHUN YPaBHEHU,
HEpPABEHCTB

IIK 1.3 BeimoaHATH
TpeOOBaHUs
HOPMAaTUBHO-
TEXHUYECCKOM
JIOKYMEHTAITUH T10
OpraHu3aIuu
AKCILTyaTallKu
MAIIIUH TIpU
CTPOUTEBCTBE,
coAepKaHUM U
PEMOHTE JOPOT.

IIK 2.4 Bectu
YY9E€THO-OTYETHYIO
JTIOKYMEHTAITUIO 10
TEXHUICCKOMY
00CITy>KMBaHUIO U
PEMOHTY

MO TbEMHO-
TPaHCTIOPTHBIX,
CTPOUTEIHHBIX,

AOPOZKHBIX MalllMH U

000py0BaHUSI.




2. CTPYKTYPA U COAEPKAHUE ITPOI'PAMMBI YYHEBHOI'O

ITPEIMETA

2.1 OObem yueOHOro mpeaMera U BUAbI y4eOHOH padoThl

Bua yueOHoit padoThl Obnem b
yacax
O0bem 00pa3oBaTe/IbHOI HATPY3KHU 266
CamocrosiTesibHasA padoTa 12
Bcero yueOHbIX 3aHATHH 248
1. OcHoBHoOe coepxaHue
B TOM YHCJIE:
TEOPETUUECKOE 00yUeHUE 124
MPAKTUYECKUE 3aHATHUS 124
2. IlpodeccuonalbLHO OPHEHTHPOBAHHOE CO/IEPKAHIE 28
(mpakTHyecKasi MOATrOTOBKA)
B TOM YHCJIE:
TEOPETHYECKOE 00yUEHUE
MPAKTUYECKUE 3aHATHUS 28
Koncynbranuu -
IIpome:xkyTouHas arrectauus B popme 3k3ameHa (2 cemectp) 6




2.2. TemaTuveckuii u1aH U coaepkanue yueoHoro npeamera OYIIb.04 MaremaTuka

Ne paszesa, Tembr Coaepsxanue y4eOHOro MaTepuaja u JOpMbI OPraHU3AIMH AesITeJbHOCTH Oobem | ®opmupyemble
00yuaromuxcst B Yacax | KOMIETEHIHH
Paszpnea 1. 6 OK 01, OK 04
IToBTopenne kypca | Comep:kanue y4eGHOI0 MaTepuaa 1K 1.3
MaTeMATHKH 1 ¥ 3a1a91 MaTEMATUKHU TIPY OCBOCHHHM CIIENMATBLHOCTH 1K 2.4
OCHOBHOM IIKOJIbI IIpakTHYeckHe 3aHATHA 4

Yucna u BeIYMCIICHUS. BhIpaskeHust 1 MX npeoOpa3oBaHusl.
VYpaBHeHus u HepaBeHCTBa. CHCTEMbI YpaBHEHUN

KoHTpoJibHbIe padoThl 2
Bxo1HO#M KOHTpOJIb
CamocrosiTesibHas padora: 2

1. Pemenne TecTtoBbIX 3amaHuii 1Mo Teme: « OCHOBHBIC CBOMCTBA (PYHKITHI
2. lomamnsisi  paboTa mo Teme: « YpaBHEHHs U HEpaBEHCTBaA»
IIpodeccnoHaAIbLHO OPHEHTHPOBAHHOE COACPKAHME 4
[TpakTHKO-OpUEHTHPOBAHHBIE 33Jjauu B mpodeccuu (11/3)
[TporieHTHI B IpodecCHoHANBHBIX 3aa4ax 1no mnpodeccun (11/3)

Paznen 2 24 OK 01, OK 04
Ipsaimble n niockoctTn | Cojepskanue yueOHOro MaTepuaia 1K 1.3
B POCTPAHCTBE OCHOBHBIC TIOHSTHS CTEPEOMETPUH. PacmonokeHne IPSIMBIX U TIIOCKOCTEH 1K 2.4

ITapayueabHOCTB IPSIMOU U INIOCKOCTH. YTOJI MEKY NPAMOU U IIJIOCKOCTBIO
[TapannensHOCTH TUIOCKOCTEN. [TapainensHOe IpoeKTHpOBaHUE
[TeprnieHAUKYIAPHOCTD MPSMBIX, IPSMOM U MIJIOCKOCTH
IlepnenauKyISIpHOCTD MIIOCKOCTEN. [leprieHInKysIp 1 HaKJIOHHAs

Teopema o Tpex nepneHauKyIsIpax

IIpakTHYeckHe 3aHATHA 12
Penrenue 3amau
KoHTpoJibHbIE padoThI 2

KonTponbnas pabota «IIpsiMble 1 IJIOCKOCTH B TPOCTPAHCTBE»




CamocrosiTesibHasA padoTa:

IIpodeccrnonaibHO OPEHTHPOBAHHOE COJIePKAHUE

3anauu ¢ rpaduUYecKUM NpeACTaBICHUEM JJaHHBIX 10 TeMe «TpancropT»(11/3)

Pasznea 3
Koopaunartsl u
BEKTOPbI B
NMPOCTPAHCTBE

16

Coaep:xanue yueOHOT0 MaTepHaJia

JlexapToBbI KOOPJIMHATHI B TPOCTpaHCTBE. PaccTosiHME MeX Ty IBYMSI TOUKaMU

BekTops! B IpOCTpaHCTBE

Yron MCIKAY BCKTOPAMHU. CKaJ’IHpHOG IMPOU3BCACHNEC BCKTOPOB

Paznoxxenue BCKTOpa

HpaKaneCRue 3aHATHSA

Pemenne 3agau

KoHTpoJibHbIe padoThl

KonTponbhas pabota «KoopauHaThl M BEKTOPHI B IPOCTPAHCTBEY

CamocrosiTesibHas padoTa:
Jlomarass pabota o teme: « KoopauHatel BekTopa

OK 01, OK 04
IIK 1.3
IIK 2.4

Pazgen 4
OcHoOBBI
TPUTOHOMETPHUH.
Tpuronomerpuyecku
e pyHkuun

30

Conep:xanue yueOHOTo MaTepHaJia

Tpuronomerpuueckue GyHKIUU MPOU3BOIBHOTO yria, yucia. PaauanHas u rpaaycHas
Mepa yria. @yHkiuu, ux cBoiicta. CriocoOsl 3aanus GyHKIU. TpuroHoMeTpuyeckme
¢yHkuuu, ux cBoiicta u rpaduku. OOpatHble TpuroHoMeTpuieckue pyHkuuu. Crnocoos!
pelIeHus] TPHrOHOMETPHYECKUX YPaBHEHHI

IIpakTHYeckHe 3aHATHA

OCHOBHBIE TPUTOHOMETPUUYECKHE TOXKACCTBA. DOPMYIIBI IPUBEACHUS

Cunyc, KOCUHYC, TAHT€HC CYMMBbI M pa3HOCTH JIBYX YIJI0B. CUHYC U KOCUHYC ABONHOTO
yria. @opMyisl TosIoBUHHOTO yriia. [IpeobpazoBanue rpadyukoB TPUTOHOMETPUUECKHUX
dbyukuii. [Ipocreiinye TpUrOHOMETPHUYECKHUE YPABHEHUS

16

KoHTpoJibHbIE padoThI

KonrtposnbHas pabora «OCHOBBI TPUrOHOMETpHUH. TpUrOHOMETpHUUECKUE PYHKITUI

CamocrosiTesibHass padoTa:
[TonrotoBka coobmenus Ha Temy «lcTopus TPUTOHOMETPHH U €€ POJb B U3YUCHUH
€CTECTBEHHO-MATEMATHIECKIX HAYK)

OK 01, OK 04
K 1.3
K 2.4
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Paznen 5
IIpousBoanas
(pynkuumn, ee
NpUMEHeHue

Conep:kaHue y4eOHOT0 MaTepuaJia

20

[TonsiTre 0 mpezesne NocaeN0BaTeNbHOCTH. [JIMHA OKPYKHOCTH U ILIOLIAAb KPyra KaKk
npezens! nocienosarenbHocTel. [lonstue npousBogHou. [IponsBoanbie QyHKIHIA.
IToHsTHE O HENpepbIBHOCTU (GYHKLIMU. MeToJ MHTEpBaJIOB.

HpaKaneCRne 3aHATHSA

ITponsBogHBIE CyMMBI, pa3HOCTH. [Ipon3BOIHBIE IPOU3BEACHHUS, YACTHOTO.
[Tpou3BoaHbIe TpUTOHOMETpUYECKUX PyHKIMHA. [Tpon3BoaHAS CIOKHON (PYHKLINH.
['eomeTpHuyecKmii CMBICI IPOU3BOAHOM. Y paBHEHUE KacaTeIbHOU K rpaduKy (yHKIHH.
DuU3NYECKUN CMBICI IEPBOM U BTOPOU MPOU3BOAHOM

MonotonHocTh pyHkimu. Touku s3kcTpeMyMmsbl. ccienoBanue GpyHKIuU 1 HocTpoeHue
rpadukoB. Hanbospiiee n HanMeHblee 3HaYCHNS QYHKIIUN

10

KonTposabHubie padoThl

Konrponbnas padora «I[Ipon3BopHas GyHKINH, €€ TPUMEHEHUE

IIpodeccrnoHaIbHO OPHEHTHPOBAHHOE COJEPKAHME

[IpumeHeHne MPOU3BOJHOM B PO(ECCHOHANBHBIX 33ja4aX TEXHOJIOTHYECKOTO MPOQHIIS
(/3)

HaxoxxaeHne onTUMaabHOTO pe3yjibTara B 3a1a4ax 1o HpO(l)CCCPIPI (1'[/3)

OK 01, OK 04
IIK 1.3
IIK 2.4

Pa3nen 6
MHOrorpaHHuKHU H
TeJa BPalleHus

42

Coaep:xanue yueOHOTro MaTepHaJia

Bepmmnabl, pebpa, rpanu MHOTOrpanHuka. [Ipu3ma, ee cocrapustonue, cedenue. [Ipsmas n
npaBuiibHas npusMsl. [lapamnenenunen, kyd. Ceuenue kyOa, nmapasenenumnesa.
[Tupamuna, ee cocrapisomue, cedeHue. [IpaBuibHas mupamMuaa. Y cedeHHas TUPAMHUIA.
Cummetpus B KyOe, mapaienenurnese, npusMe, nupamuze. [IpaBuibHbIe MHOTOTPaHHUKH,
nx coucrsa. [Toustue 00 00beMe Tena. OTHOIIEHHE 00BEMOB ITOJOOHBIX TE

IIpakTHYeckHe 3aHATHA

[TocTpoeHne ceueHnii MHOTOrpaHHUKOB. bOKOBast M MOJIHAs TOBEPXHOCTH IPU3MBI,
nupamuabl. Lunmuuap, ero coctapinstomniue. CeyeHne HUIMHIPA

Konyc, ero cocrasisroniue. Ceuenue KoHyca. Y cedeHHbIN KOHyc. CedeHne yCeYeHHOT O
koHyca. lllap u cdepa, ux ceuenus. [Inomaam noBepxHoCTeN UIMHAPa U KOHYyca. OOBeMbI
MHOrorpaHHukoB. O0beMbl IUIMHIPA U KoHyca. O0beM 1apa, miomaab chepsl

20

KonTpoabHble padoThl

KonTponbHas pabota «MHOTOrpaHHUKH U TeJla BPAIICHUS

OK 01, OK 04
IIK 1.3
K 2.4

11




CamocrosiTesibHasA padoTa:

ITocTpoenne n300pa>keH1ii MHOIOIPaHHUKOB 2
IIpodeccnoHAIbLHO OPHEHTHPOBAHHOE COACPKAHME 6
["eomeTpuyeckue 3aauu Mo npodeccuu
Pacuet o0beMa BMECTUMOCTH BEIIECTB (11/3)
Paznen 7 16 OK 01
IepBoobpa3znasn Cozep:kanne y4e0HOr0 MaTepuaja IIK 1.3
¢byHkuuu, ee [TepBooOpaznas ¢pynkuuu. [IpaBuna HaxoxaeHus neppooOpasubix. [lonstie 00 1K 2.4
NpUMeHeHHe OIpeIe]IEeHHOM MHTerpaje Kak IO KpUBOJMHEHHOM Tpameuu
IIpakTHyecKue 3aHATHS 8
Haxoxnenust mepBooOpaszubix ¢pyHkuuu. [lnomans kpuBonuHeitHOH Tpanenuu. Gopmyna
HrroTona — Jleiionuma. HeonpeaeneHHbIN 1 OnpeIe]ICHHBIN HHTETPAIbI
KonTtpoJbHbIe padoThl 2
KonTponbHast pabota «IlepBoobpazHas (yHKIMHU, €€ IPUMEHEHUE»
CamocrosiTesibHass padoTa: -
IIpodeccnoHaAIbLHO OPHEHTHPOBAHHOE COACPKAHME 2
[TpuMeHeHHs UHTErpaia B 337a4ax NpoQeccuoHaIbHON HaPaBIeHHOCTH (11/3)
Pazgen 8 20 OK 01, OK 04
Crenenn u kopau. | Cojep:kanue y4eGHOro MaTepuasia IK 1.3
Crenennas ¢pynkuusi | KopeHs n-oii crenenu u ero cBoiictBa. CreneHHasi QyHKIHsI, €€ CBOHCTBA IK 2.4
IIpakTnyeckue 3aHATHS 10
[TpeoOpa3oBaHue BbIpaKeHUN C KOPHAMHU n-0ii cTerneHu. CBOHCTBA CTEMEHU C
palroHATBFHBIM M ISHCTBUTENILHBIM TIOKA3aTesIMA. PelieHne nppanoHabHBIX YpaBHEHHHA
U HEPABEHCTB
KoHTpoJibHbIE padoThI 2
KonTponbnas pabota « CreneHHass GyHKIHSI»
CamocrosiTesibHass padora: P
CocraButh Tabnuiy « CrenenHas QyHKIMs, €€ CBOCTBa U rpaduK»
Pa3nen 9 18 OK 01, OK 04
IMokasarenbHas Conepkanme yueGHOro MaTepuaia IIK 1.3
byHKuus [Moka3zarenpHast GyHKIUsI, ee cBoMcTBa. Kiaccudukaims moka3aTeabHbIX yPAaBHCHUIA. 1K 2.4

[Ipocrelilne mokazaTeabHbIE HEPABEHCTBA

12




HpaKaneCRne 3aHATHSA

Penrenne mmoxa3aTeIbHBIX ypaBHeHI/Iﬁ N HCPaBCHCTB. CucTeMBbl IoKa3aTeIbHBIX ypaBHeHI/Iﬁ

KonTposabHble padoThl

Konrponbnas pabdora «IlokazaTenbHast (QyHKIHSD»

CamocrosiTesibHasi padora:

IIpodeccrnonaibHO OPHMEHTHPOBAHHOE COJEPKAHUE

[Tpumenenue mokazaTenbHOU (PYHKIIMU B TPO(PECCHOHATILHOMN ACITEIBHOCTH (11/3)

Paznen 10
Jlorapudmesi.
Jlorapudpmuueckas
pysuxkuus

26

Coaep:xanue yueOHOTo MaTepHaJia

Jlorapudm umcna. JlecAaTHUHbIN 1 HATYypalbHBINA Jorapudmsl, yrcio e. CBoicTBa
norapudmoB. Onepanus norapudmupoBanusi. O6patHast GpyHkus, ee rpadpuk. CummeTpus
OTHOCHUTEJBHO NpsiMol y=X. Jlorapudpmudeckas GpyHkuus, ee cBoiicra. Kinaccuduxanus
norapu(pMHYECKUX YpaBHEHHMA

IIpakTH4yeckue 3aHATHS

Brraucnenue u cpaBHenue jgorapudmos. Ilepexon k HOBoMy ocHOBaHHUIO. Pemenne
JorapupMHUECKUX YPaBHEHUH 1 HEPABEHCTB.

12

KoHTpoJibHbIE padoThI

KontponbHas pabdora «Jlorapupmuueckast GyHKIUsI»

CaMocTosTenbpHas pa60Ta

Hpocbeccnona.ﬂbno OPHCHTHUPOBAHHOC COACP/KAHUE

[Tpumenenue orapudmuyeckoit GyHKIUHN B TPOeCCUOHATBHON AeATeNbHOCTH (11/3)

OK 04
IIK 1.3
1K 2.4

Pa3znen 11
DJIeMEeHThbI
KOMOMHATOPHUKH,
CTATUCTUKHU U TEOPHUH
BepoOsATHOCTEM

14

Coaep:xanue yue0HOro MaTepHaJia

OcHoBHbIE TOHATHSA KOMOMHATOpUKH COOBITHE, BEPOSITHOCTH COOBITHS

IIpakTHYeckHe 3aHATHA

Pemenne koMOMHaTOPHBIX 3a/1a4. C0KEHNE U YMHOKEHUE BEPOSTHOCTEH
JuckpeTHas ciydaiiHasi BEIMYMHA, 3aKOH €€ paclpeaesICHUs

KoHnTpoJibHbIe padoThI

KonTponbHas pabota «neMeHThl KOMOMHATOPUKH, CTATUCTUKU U TEOPUU BEPOSTHOCTEH»

CamocrosiTesibHass padora:

IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COAEPKAHME

BepositHOCTS B 33129ax mo mpodeccuu (11/3)

OK 01, OK 04
IIK 1.3
[IK 2.4

13




[TpencraBnenne qaHHBIX. 3a/1a9M MATEMAaTHICCKOW CTATUCTHKU B ipodeccuu (11/3)

Paznen 12 16 OK 01, OK 04
YpaBHenus u Cozep:kanne y4e0HOr0 MaTepuaja IK 1.3
HepaBeHCTBA PaBHOCHIIBHOCTD ypaBHEHHI U HEpaBeHCTB. OOIIME METO/IbI PEIICHUS YPABHEHHUH. IK 2.4

I'padpuaeckuii MeTox penieHUs] ypaBHEHHI

IIpakTHyecKue 3aHATHS 8
VYpaBHEHHUS U HEPABEHCTBA C MOJIyJIeM. Y paBHEHUS U HEPABEHCTBA C MapaMeTPaMH.

CucTteMbl ypaBHEHHUI U HEPABEHCTB, peliaeMble rpaduyecku

KonTtpoJbHbIe padoThl 2
KonTponbHas paboTa «YpaBHEHUs U HEPABEHCTBA»

IIpodeccnoHaAIbLHO OPHEHTHPOBAHHOE COACPKAHME 2
TexcToBbIe 3a71a4M (JIBH)KCHHE, pad0Ta, TPOU3BOAUTEIBHOCTD) (11/3)

IIpome:kyTo4yHas aTTecTanus (IK3aMeH) 6
Bcero 266

14




3. YCJIOBUS PEAJIMZAIIUUA ITPOI'PAMMBI YYHEBHOI'O TIPE/IMETA

3.1. Peanuzanus nporpamMMspl JMCUMINVIMHBI TpeOyeT HAJIU4UsS Y4eOHOro
Ka0uHera.

O6opynoBanne yueOHOTO KaOMHETA:

- IOCA/I0YHBIE MECTA MO KOJIMYECTBY 00YUaAIOUINXCS;

- pabouee MecTO MpenoaaBaTelis;

- KOMIUIEKT Y4€OHO-HarIsIAHBIX TOCOOUI];

- KOMIUIEKT 3JIEKTPOHHBIX BUJIEOMATEPHUAIIOB;

- 3a/1aHuUs AJI1 KOHTPOJIBHBIX paloT;

- Ipo(pecCHOHAIBHO OPUEHTUPOBAHHbIE 3aaHMS;

- MaTepuaibl DK3aMeHa.

TexHruecKkue cpeacTsa 00y4eHus:

- NEPCOHAIBHBIM  KOMIIBIOTEp €  JMUEH3UOHHBIM  IIPOTPAMMHBIM
oOecIecueHuEM;

- IPOEKTOP € IKPAHOM.

3aJbl:

bubnuoTteka, YUTANbHBIN 3aJ1 C BBIXOJIOM B ceTh HTEpHET.

3.2. MupopmanuoHHOe oOecnedeHne peaju3anu NporpaMmmMbl

3.2.1. OcHOBHbBIE TeYATHBIE U3TaAHUA

1. AnekcangpoB, A.J[.  Maremaruka: anrebpa W Hayaia
MaTeMaTU4YeCcKoro aHaiuza, reomerpus. ['eomerpus. 10-11 xmaccwl : ydyeOHUK /
A.JI. Anexkcangpos, JILA. Bepuep, B.M. Pwoxkuk. — M. : H3gaTenbcTBO
«IIpocsemenuey», 2020. — 257 c. — ISBN: 978-5-09-062551-7 / - Tekct :
HENOCPEACTBEHHBIN

2. Mopnakosuu, A.I'. Anredpa u Hayana MaTeMaTU4YecKOro ananusa. 10
kiacce: B 2 u. Y. 1. YyeOHuk a5 yyanmxcsi 0011eo0pa3oBaTeNIbHbIX YUPEKICHUN
(npoduneHelil ypoBenb) / A.I'. Mopakosuy, I1.B. CemenoB. - M. : MHemo3uHa,
2020. - 457 c. — ISBN: 978-5-346-01200-9 / - TekcT : HENnOCpenCTBEHHBIN

3. MopakoBuu, A.I'. Anre6pa 1 Havyajla MaTeMaTU4YeCKOro aHamuza. 11
kinacc: B 2 u. U. 1. YueOnuk mrst yganmxcst o0meo0opa3oBaTelIbHBIX YUpPEKACHUN
(nmpodunwHeIil ypoBenb) / A.I'. Mopnkosuu, I1.B. CemenoB. - M. : MHemo3uHa,
2020. - 351 c. —ISBN 978-5-346-03199-4/ - Tekct : HENOCPECTBEHHBII

4. Mopnakosuu, A.I'. Anre6pa u Hayana MaTeMaTUYECKOro aHanuza. 10
kiacce: B 2 4. Y. 2. 3agayauk 1715 y9amuxcsi 001meo0pa3oBaTeIbHBIX YUPEKICHUN
(mpodunwHeIil ypoBenb) / A.I'. Mopakosuy, JI.O. Jlennmesa, JI.W. 3BaBu4 [u ap.]
- M. : Mnemosmuna, 2020. - 336 c. — ISBN: 978-5-346-01202-3/ - Tekcr :
HETIOCPEICTBEHHBIN

5. Mopakosuu, A.I'. Anre6pa u Hayaia MaTeMaTUYE€CKOTO aHanm3a. 11
kiacc: B 2 4. Y. 2. 3agauHuk 15 ydammxcs o01eo0pa3oBaTebHbIX YUPEKICHUN
(npoduneHbIil ypoBeHs) / A.I'. Mopakosuy, JI.O. Jlenuuesa, JI.. 3BaBuy [u
ap.],- M. : Muemo3suna, 2020. - 137 c. — ISBN: 978-5-346-02411-8/ - Tekcr :
HETIOCPEICTBEHHBIN
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3.2.2. JlonoJiHUTEIbHbIE HCTOYHUKH
1. Bcepoccuiickue natepHeT-oimumnuansl. - URL: https://online-olympiad.ru /
(mara obparmenus: 12.07.2021). - TekcT: 27E€KTPOHHBIH.

1. Enunas xomnekius 1mudpoBsix oOpazoBaTenbHBIX pecypcoB. - URL:
http://school-collection.edu.ru / (mata oOpamenus: 08.07.2021). - Tekcr:
AJICKTPOHHBIM.

2. Uudopmanmonnass  cucrtema  «EnMHOe  OKHO — JIOCTyma K

oOpazoBarenbHbIM pecypcam». - URL: http://window.edu.ru / (maTa oOparmieHus:
02.07.2021). - TeKCT: 2JIEKTPOHHBIM.

3. Hayunas AIEKTPOHHAS onbmoTeka (HOB). - URL.:
http://www.elibrary.ru (nata oopamenus: 12.07.2021). - TeKCT: 2JIeKTPOHHBIH.

4. OTtkpoIThil kKOJe k. Marematuka. - URL: https://mathematics.ru /
(mata obpamienus: 08.06.2021). - TekcT: 27EKTPOHHBIN.

5. [ToBropum matematuky. - URL: http://www.mathteachers.narod.ru /
(mata obpamenusi: 12.07.2021). - TekcT: 27€KTPOHHBIH.

6. ChopaBoyHMK TI0 MareMartuke g  mkojdbHUKOB. - URL:

https://www.resolventa.ru/demo/demomath.htm / (zata obpamenus: 12.07.2021). -
TeKCT: AIEeKTPOHHBIM.

7. Cpenusis MareMaThdeckKas  MHTEpPHET  IIKOJIA. - URL:
http://www.bymath.net / (nata obpamenus: 12.07.2021). - TekcT: 21€KTPOHHBIN.

8. OenepanbHbii  moptan  «Poccuiickoe oOpazoBanue». - URL:
http://www.edu.ru / (nata oopamenusi: 02.07.2021). - TekcT: 2JIeKTPOHHBIMN.

0. ®denepanabHbIi HEHTP HHPOPMALMOHHO-00pa30BaTEIbHBIX PECYPCOB. -
URL.: http://fcior.edu.ru / (nata oopamenus: 01.07.2021). - TekcT: 21€KTPOHHBIH.
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4. KOHTPOJIb 1 ONEHKA PE3YJIBTATOB OCBOEHUA
YYEBHOI'O IIPEMETA

KoHTposnb ¥ oOlleHKa pe3yiabTaTOB OCBOCHHUS 00IIe00pa3oBaTEIHLHOTO
y4eOHOro  MpeAMeTa  PACKpbIBAIOTCS  4Yepe3  NPEIMETHbIE  pe3yJbTaThl,
HarpaBjeHHble Ha (GOPMHUpPOBAHME OOIIMX KOMIIETEHIIMM MO pa3jiesiaM U TeMam
comepkanusi  yueOHoro Marepuana. CoxaepxaHue 0011€00pa30BaTEILHOIO
yueOHoro mnpeamera OVIIb.04 MaremaTuka HampaBiieHO Ha (OPMHUPOBAHHE
oommx kommereHmuit: OK 01, OK 04 wu compskeHbl € IOCTH)KEHUEM
oOpa3oBaTenbHBIX PE3yNIbTaTOB, periaMmenTupoBaHHbIX PI'OC COO.

Oo6mas/npogeccnonaib THun oueHOYHBIX
Pa3gen/Tema .
HAsIKOMIIeTEeH I MeponpusTHil
OKO1. BriOupath P1 Y eTHBIN 01IpOC
CHIOCOOBI peLICHHUS P2 TectupoBanue,
3alat P3 CamMocTosTenbHas
podeccCuoHaNBHO P4 pa6oTa

U IeITEILHOCTHU
MIPUMEHUTEIIBHO K

BBIITOJIHCHUC SaIIaHHﬁ
BOHpOCBI Ha 5K3aMCHax

Pa3IMYHBIM
KOHTEKCTaM
OK 04. P5 Y CTHBIN OIIpOC
OddexkTrBHO P6 TectupoBanue,
B3aUMOJIEHCTBOBA P7 CamocTosiTenbHast
Th U pabOTaTh B paGora

P8 .
KOJIICKTUBC 1 BBLINIOJHEHUE 3aJaHUM
KOMaHjie P9

Bompocs! Ha 3k3aMeHax
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MEPEYEHB BOITPOCOB K ITPOMEXXYTOUYHOMN ATTECTAIIUA

1. OnpeneneHue HppalMOHAILHOTO YypaBHeHUs. [lpaBwio perieHus
UppaIMOHATILHBIX YPaBHEHUH

2.0npenenenue mokazareiabHoM  (pyHkiuu. CBoilcTBa MOKa3aTeIbHOM
dbyukiuu. ['paduk mokazarenbHou ¢yHkumuu npu a>0, 0<a<0

3. Onpenenenue JorapupMUYECKOn byHKIUH. ['paduxk
Jorapu@mMuyecKor PyHKITUH.

['paduk norapudmuueckoit pynkimu mpu a>0, 0<a<o0.

4. Omnpenenenne gorapupma. CpoiictBa norapudmon. OcHOBHOE
JorapuMUIECKOe TOKISCTBO.

5. Onpenenenue paauana yria. @opMyna A BIUUCIEHUS pagUaHHOM
MEpBHI yIia.

®opmyia 11l BBIYMCIEHUS IPagyCHOM MEPHI yria

6.  OmnpeneneHue cuHyca, KOCUHycCa, TAHI'€HCA yria

7.  3HaKu CHMHYca, KOCUHYyCa, TAHI'€HCa yria

8.  ®opmysbl 3aBUCUMOCTH MEXKIY CUHYCOM , KOCUHYCOM U TaHT€HCOM
yria

9 OCHOBHBIE TPUTOHOMETPUUECKHE TOXKIECTBA

10.  ®opmynsl cHHYCa, KOCUHYCA, TAHTEHCA YIJIOB 0L U —(L.

11.  ®opmynsl IBOMHOTrO yria

12. Onpenenenne apkKKOCUHYyCa 4ucia, apKCUHYCa, apKTaHT€HCa YHUCIIA.

13. ®opMyna penieHuss ypaBHEHHUS cOs t = a, ypaBHEHHs sint = a,
ypaBHeHHMs tgt = a. HacTHBIE ClIydan pelIeHU YpaBHEHUN

14.  CgoiicTBa M rpaduk QyHKIUU Yy = COSX

15. CaoiicTBa M rpaduk pyHKIUU Yy = sinx

16.  Omnpenenenue crepeoMeTpun. AKCHOMBI CTEPEOMETPUU

17. CrnencTBusi U3 aKCHOM CTEPEOMETPUH

18.  M3oOpaxeHue mpoCTpaHCTBEHHBIX (UTYp

19. DnemeHTsl W MNPaBWIO KOMOMHATOPUKU. BHIBI CcOeTuHEHUMN:
pa3MeIleHus], IEPECTAHOBKHU, COUETaHUS

20.  CoObITHS U UX BEPOSITHOCTH.

21.  OmnpeneneHue CKPEIIMBAOIINXCS MPSMBIX. B3aumHuoe
pPacnoJIOKEHUE MPSMBIX B MpOCTpaHCTBE. [IpU3HAK CKpEMBAIOIIMXCS TPSAMBIX

22.  Teopema o Tpex nepneHaukysipax. @opmynuponka. UepTex

23.  Omnpenenenue napajuienbHbIX MNpsAMbIX. [IpU3Hak  mapamienbHBIX
npsambIX. TeopeMa 0 mapauieNbHbIX MPSMbIX

24.  OmnpeneneHwe MPAMON  NapaieNbHOM  TIockocTH.  I[Ipu3Hak
napajyieIbHOCTU MPSMOU U MIIOCKOCTH

25.  Omnpepnenenvie NepHeHAMKYISAPHBIX NpsMbIX. OnpeneneHue npsMon
MEPIIEHAUKYJISIPHON IUIOCKOCTH. [IpW3HaK NEPHNEeHIUKYISIPHOCTH IIPSAMOM U
IJIOCKOCTH

26. OmnpeneneHue napauieIbHBIX MW MEPHEHAUKYISIPHBIX TUIOCKOCTEH.
[Ipu3Hak mapanienbHbIX U NEPIECHANKYISIPHBIX MIJIOCKOCTEN
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27. Onpenenenue mnpous3BogHOW  (pyHkumu. ['eomeTpuyeckuii  u
¢uznyeckuil cmMbica npou3BoaHON GpyHkuuu. [Ipasuna nuddepenumpoBanus

28.  Ilpu3Haku Bo3pacTaHus U yObIBaHUS QyHKUMH. OnpeaeseHne ToueKk
skcTpemyMa QyHkuH. [Ipu3Hak Touek skcTpeMyMa (QyHKIUU

29. llonatue BekTOopa B IpocTpaHcTBe. JleHCTBHUS HaJ BEKTOPAMHU.
KomnuianapHbie BEKTOPBI

30. Koopaunatel BekTOpa B HpocTpaHcTBe. llpsmoyronbHas cuctema
KOOPJIMHAT B IPOCTPAHCTBE

31.  IIpocreiimme 3agaun B KoopauHaTax. @opMyIsl I UX PEIICHUS

32.  CkanspHoe IPOU3BECHUE BEKTOPOB. Onpenenenue 1.
Onpenenenue?.

33.  OmpexaenieHHe MHOIOTpaHHUKA, MPU3MbL. Buabl mpusM. DIeMEHTbI
MIPU3MBI.

34.  OmnpexaeneHue IUIOMIAINA MOBEPXHOCTU Mpu3Mbl. Dopmyia mromagn
MOBEPXHOCTH NpU3MBbL. [11omaas moBEpXHOCTH NPSIMOIl IPU3MBbI

35. OmnpeneneHue  NUpPaMUIbl, MPABWIBHOW NHPAMUABL. DJIEMEHTHI
nUpamMUIbl.

36. OmnpeaeneHue IUIOWIAAM TOBEPXHOCTH mupamuiabl. Dopmyna
TUIOIIAM TIOBEPXHOCTH MUPAMUIBI U MPABUIILHON MTHUPAMHUJIBI

37. Tema Bpamenus. Humuanp. dopmyna miomaan MOBEPXHOCTH
HUAJIMH]IpA

38.  Konyc. Yceuennsii konyc. @opmyia IIOMAAN IOBEPXHOCTH KOHYCA

39. Iap. Ceuenus mapa. Cdepa. [1nomans cheps

40.  OmnpeneneHue obbema  reomerpuueckoro  tena.  OObem
NPsIMOYTOJIBHOTO Mapajuieienuneaa

41.  OObeM npsAMOU NPU3MBbI U LUITUHAPA

42.  OObeM nupamuabl U Konyca. O0beM mapa

43.  Onpenenenue rmnepBooOpa3Hor (yHkimu. OCHOBHOE CBOHCTBO
nepBooOpa3Hbix Gpyukiuu. [IpaBuia HaxoXKaeHUS IEPBOOOPA3HOM

44. Ilnomanbs KpuBOJMHEHHON Tpaneuuu. OrnpeneneHue WHTErpaia,
o0o3Hauenue, popmyrna. CBONCTBAa HHTETPATIOB
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