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1. HACITIOPT ITPOT'PAMMBI YYEBHOI'OIIPEIMETA
MATEMATHKA

1.1. O6aacTh NpUMeHEeHUsI MPOTrPAMMbI

[Iporpamma o0011€00pa3oBaTeibHOr0 ydeOHOro mnpeamera «MaremaTuka
ABIIIETCS ~ 4YacThl0  y4eOHOTro  IJJaHa  OCHOBHOM  mpodeccHOHaIbHOM
o0pa3oBarenbHON MporpaMMbl B COOTBETCTBHM ¢ TpeboBanusimu DPI'OC nnsa
MOATOTOBKHU KBATM(PUIIMPOBAHHBIX PAOOUUX, CIyKAIIUX sl TpodecCun CpeaHero
npodeccruonanbHOro 06pazoBanus TexHudeckoro npoduis 23.01.17 Macrtep mo
PEMOHTY U OOCIYXMBAaHUIO aBTOMOOWIIEH, pealn3yromux o00pa3oBaTEIbHYIO
mporpaMmy Ha 0a3e OCHOBHOT'O OOIIEro o0pa3oBaHUs C MOJYYCHHUEM CPETHETO
ob1iero oOpa3oBaHus.

[Iporpamma Takxe aonycTuma ajs oOydaronmxcsi ¢ MHBAIMAHOCThI0 1 OB3
110 HO30JIOTUYECKUM TPYIIIaM:
- HApYIIEHUS ayTUUYECKOTO CIEKTPa;
- HApyLIEHUS 3pEHUS U CITyXa;
- C 38/IEPKKON TICUXUYECKOTO Pa3BUTHS;
- MEHTaJIbHbIC HAPYIICHUS;

1.2. MecTo npeameTa B CTPYKTYpe OCHOBHOI npogeccnoHaIbLHOI
o0pa3oBaTe/IbHOIl IPOrpaMMBbl:

VY4eOnblii npeamer «Marematrka SBISETCS OOIMM Y4eOHBIM NPEAMETOM U3
oOs3aTenbHOM mpenMeTrHoil obnmactu «EctecTtBeHHble Hayku» DPI'OC cpeanero
obmero oOpa3zoBanus. B mpodeccnoHaabHBIX 00pa30BaTEIBHBIX OPraHU3aIUsIX,
pean3yIomux 00pa3oBaTeNbHYI0 POrpaMMy CpeaHero odiiero odpa3oBaHUS B
npenenax ocBoenus OITIOII CIIO na 6a3ze OoCHOBHOro 00IIero 0oOpa3oBaHUA,
yueOHbI npeamer «MaremaThka» H3ydaercs B OOLIe00pa30BATEIbHOM IIMKIIE
yueOHoro miana OIIOII CIIO nHa 6a3e ocHOBHOro ooOmero oOpa3oBaHHS C
IOJlyYeHUEM CpelHero oomero oOpa3oBaHMs MJi MPOTrpaMMbl MOJITOTOBKU
KBUTHU(PUIIMPOBAHHBIX pa00OYUX U CITyKaIIUX

1.3. lesin u pe3yJbTaThl 0CBOCHHS Y4€0OHOTI0 MpeaMeTa:

PaGouas mporpamma OpueHTHpOBaHA HA TOCTHKCHHE CICAYIOIINX IeJIeH:

e oOecrnieueHre C(HOPMUPOBAHHOCTU  MPEJCTABICHUNW O  COLMAIIBHBIX,
KYJbTYPHBIX U UCTOPUYECKUX (PaKTOpax CTAaHOBJICHUS MAaTEMATHKH;

e oOecreyeHne C(HOPMUPOBAHHOCTH JIOTMYECKOTO, AQITOPUTMHUUYECKOTO H
MaTeMaTUYECKOr0 MBIILICHHUS;

e o0ecnedeHre cPOpMUPOBAHHOCTH YMEHUN MPUMEHSTH MOJTYyUYCHHbIC 3HAHUS
IIPY PELICHUU PA3JIMYHBIX 33]1a4;

e oOecrnieueHre c(HOPMUPOBAHHOCTH MPEJCTABICHUN O MAaTEMAaTHKE KaK YacTh
00I1I€UeNTIOBEYEeCKO  KYJBTYpPbl,  YHUBEPCAIBHOM  S3bIKE  HAYyKH,
MTO3BOJISIFOLIEM OIKCHIBATH U MU3y4aTh PEAJIbHBIE MPOLIECCHI U SABJICHUS.



OcBoenue cojnepxkanusi yuyeoHoro mpeamera «MartemaTuka» obOecrieunBaeT

JOCTHXXCHHEC CTYACHTAMH CJICAYIOIUX Pe3yJabTaTOB.

JUYHOCMHbBIX
c(hOpMHPOBAHHOCTh TMPEACTABICHUM O MAaTeMaTHKE KaK YHHMBEPCAILHOM
SI3BIKE HAYKH, CPEJICTBE MOJICTUPOBAHMS SIBIICHUM W TIPOIIECCOB, HICAX WU
METO/IaX MaTEMaTHKH;
NOHMMAaHUE  3HAYUMOCTH  MaTeMaTHKA IS  HAayYHO-TEXHUYECKOTO
nporpecca, chOPMHPOBAHHOCTh OTHOIICHHS K MaTeMaTHKe KaK K YacTh
00II1eYeIOBEYECKON KYJIbTYpPhl 4Yepe3 3HAKOMCTBO C HCTOPHEH pa3BUTHS
MaTEeMaTHKH, BOJIIOLIUEH MaTEMaTHUECKUX UJICH;
pPa3BUTHE JIOTHYECKOTO MBIILIICHUS, MPOCTPAHCTBEHHOTO BOOOPAKEHUS,
QITOPUTMUYECKOM KYJIbTYPBhl, KPUTHYHOCTH MBIIUICHUS Ha YpPOBHE,
HEOOXOMUMOM it Oyayimied mnpodecCUoHaNbHOM AeATEeIbHOCTH, IS
POJIOIKEHUS 00pa30BaHUS U CAMOOOPA30BAHMUS;
OBJIAJICHHE MATEMAaTHYECKUMHU 3HAHUSMU M YMEHHSIMHU, HEOOXOJAMMBIMU B
MOBCEHEBHON JKU3HHU, IJIi OCBOCHMSI CMEXKHBIX €CTECTBEHHOHAYUYHBIX
TUCIUTUIMH ¥ JTUCHUIUIMH TPO(ECCHOHATBHOTO IHKIA, IS TOJyYeHUS
oOpa3zoBaHusi B 00JIacTSX, HE TPEOYIOMUX YTIyOJIEHHON MaTeMaTU4YecKOn
MO/ITOTOBKU;
FOTOBHOCTh M  CHOCOOHOCTH K  OOpa3oBaHHMIO, B TOM  YHCIE
caM000pa30BaHUIO, Ha MPOTSHKEHUH BCEH KU3HU;
CO3HATENIbHOE OTHOIICHHE K HENMpPephIBHOMY OOpA30BaHUIO KaK YCIOBHUIO
yCHENTHON TPOQECCHOHAIIBHON U OOIIECTBEHHOM IESITEIIBHOCTH;
FOTOBHOCTh M CIIOCOOHOCTh K  CAMOCTOSITEJIBHOM  TBOpPYECKOM U
OTBETCTBEHHOU JCATCIIBHOCTH;
TOTOBHOCTh K KOJUIGKTUBHOUW pabOTe, COTPYAHUYECTBY CO CBEPCTHUKAMH B
o0pa3oBarenbHOM, OOIECTBEHHO MOJE3HOM, Y4eOHO-HCCIeA0BaTEIbCKOM,
MPOCKTHOM U JPYTHX BHUAAX JACATCIBHOCTH;
OTHOIIIEHUE K MPOPECCUOHATBEHON ACSITEIPHOCTH KaK BOBMOXXHOCTH YYaCTHS
B perieHun JUYHBIX, OOIIECTBEHHBIX, rocyJapCTBEHHBIX,
0011IeHAIMOHAIBHBIX MPOOJIEM;
MemanpeomemHuulx:
YMEHUE CAMOCTOSITEIBHO OMNPENENSITh LETH JEATEIbHOCTH U COCTaBISATh
TJTaHBI JEATEILHOCTH;
CaMOCTOSATENILHO ~ OCYIIECTBIISATh, KOHTPOJUPOBATh U KOPPEKTUPOBATH
NeSITEbHOCTD;
WCITOJIP30BaTh BCE BO3MOJKHBIE PECYPCHI JUISl JOCTHIKCHUS ITOCTaBICHHBIX
nejael W pealm3alii  IUIAHOB JICSITENIBHOCTH; BBIOMPATH  yCIEIIHBIE
CTpaTeruu B Pa3IUYHBIX CUTYALIUSX;
YyMEHUE NPOAYKTUBHO OOIIATBCA W B3aUMOJIEWCTBOBATH B MPOLECCE
COBMECTHOHM JeATEIbHOCTH, YUYUTHIBATh MO3UIMHA JPYTUX YYACTHUKOB
nesTenbHOCTH, 3Q(PEKTUBHO pa3peniaTb KOH(PIUKTHI,
BJIAJICHUE HaBbIKAMU IO3HABATEJIBHOM, Y4YEOHO-UCCIEAOBATEIbCKOW U
IPOCKTHOM JIEATETLHOCTH, HABBIKAMU Pa3pelIeHUs] PooIIeM;
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CIOCOOHOCTB M TOTOBHOCTh K CAMOCTOSITEIbHOMY TIOUCKY METOJIOB PELICHHUS
IPaKTUYECKUX 33]a4, IPUMEHEHHUIO Pa3JIMYHbIX METOOB ITO3HAHUS;
FOTOBHOCTh M CHOCOOHOCTH K CaMOCTOSITEJIbBHOW HH(DOPMAUOHHO-
NIO3HABATEJIbHOM JI€SITEIbHOCTH, BKJIKOYAasi YMEHHE OpPHUEHTHPOBATHCA B
pa3aMYHbIX HCTOYHUKAX HMH(MOpMAlMM, KPUTHUYECKH OLEHUBAaTh U
UHTEPHPETUPOBaTh  MHMOpPMALMIO,  MMOJIY4YaeMyl M3  Pa3IU4HbIX
VCTOYHHKOB;

BJIAJICHUE S3BIKOBBIMH CPEACTBAMHU: YMEHHUE SICHO, JOTMYHO M TOYHO
u3jlaraTb CBOKO TOYKY 3pEHHUSA, HCIOIb30BaTh aJE€KBAaTHBIE S3bIKOBBIE
CPEICTBA;

BJIAJICHUE HaBbIKAMU [IO3HABATENIbHOM pedIeKCHM KaK OCO3HAHUS
COBEPILAEMBIX JIEHCTBUM U MBICIUTENIBHBIX MPOLECCOB, UX PE3YJIbTATOB U
OCHOBAaHMM, I'PAaHULl CBOETO 3HAHMS W HE3HAHUS, HOBBIX I103HABATEIbHBIX
3a/1a4 ¥ CPEJICTB JIJISl UX JTOCTHXKECHHUS,;

LEJIEeYCTPEMIIEHHOCTD B IOUCKAX U MPUHATUN PELICHHUI, COOOPa3UTEIBbHOCTh
Y UHTYMLHMS, pa3BUTOCTh IPOCTPAHCTBEHHBIX MPEJCTaBIECHUMN; CIOCOOHOCTD
BOCIIPUHUMATh KPAacOTy U TAPMOHUIO MUPA;

npPeoOMemHbIX:

c(OPMUPOBAHHOCTh MPEACTABICHUN O MaTeMaTHKE KaK 4YacTH MHPOBOMU
KyJbTYpbl M1 MECTE€ MaT€MaTUKH B COBPEMEHHOW LIMBUIM3ALMHU, CIIOCOOAX
ONMCaHMA SABJICHUI PEAIBHOIO MHApa HA MAaTEMaTUYECKOM SI3BIKE;
c(OpMHPOBAHHOCTh TMPEJCTABICHUI O MaTEMaTUYECKUX MOHATUSAX Kak
BOXHEHIIMX MAaTeMAaTHYECKUX MOJEIAX, IO3BOJIIOIIMX OMNHUCHIBaTh H
U3y4aThb pa3Hble NPOLIECCHI U SBIICHNUS;

MOHUMAaHUE BO3MOXHOCTH aKCHMOMAaTHUYECKOT0 OCTPOECHUS
MaTE€MAaTUYECKUX TEOPHH;

BJIAJICHUE METOJAaMH JOKAa3aTeJIbCTB U aJrOPUTMOB PEIICHMS, YMEHUE HX
OPUMEHSATh, MPOBOJUTH JOKA3aTEIbHbIE PACCYXKACHHUS B XOJI€ PEIICHUS
3aaad;

BJIAJCHUE CTaHAAPTHBIMM NPUEMAMHM  PELICHHUS  palHUOHAIBHBIX U
UPpPALMOHATBHBIX, TIOKA3aTENbHbIX, CTEHNEHHBIX, TPUTOHOMETPUUYECKUX
YPaBHEHUH U HEPABEHCTB, UX CUCTEM;

UCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM, B TOM YHUCIE IS
MOKMCKA MyTH PELIEHUsI U WUTIOCTPALlMU PEIICHUs] YPAaBHEHUM U HEPABEHCTB;
c(OpMUPOBAHHOCTH [peICTaBICHUN 00 OCHOBHBIX MOHATHUAX
MaTEMaTUYECKOI0 aHalu3a W MX CBOMCTBaxX, BIAJACHUE YMEHUEM
XapaKTepU30BaTh MOBeJAEHUE (YHKLUUNA, HCIONb30BaHUE MOJIYYEHHBIX
3HAHUU JUJI OIIMCAHUs M aHAJIM3a PEaIbHbIX 3aBUCUMOCTEN;

BJIAJCHUE OCHOBHBIMM IOHATUSAMH O IUIOCKMX UM IPOCTPAHCTBEHHBIX
reOMETPUYECKHUX (PUrypax, MX OCHOBHBIX CBOMCTBAX;

c(OpMUPOBAHHOCTh YMEHUSI PAcClO3HABaTh T€OMETpUYECKHE (QUTypbl Ha
YepTekKax, MOJEIAX U B p€albHOM MHPE;

NPUMEHEHUE U3YUYEHHBIX CBOMCTB I€OMETpUYECKHX (puryp u gopmyn s
pELICHHS TEOMETPUYECKUX 3aa4 U 33]1a4 C MPAKTHYECKUM COJIEPKAHHUEM;
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e c(hOPMUPOBAHHOCTh MPEJACTABICHUN O MpOIleccax U SBICHHUSIX, MMEIOLIUX
BEPOSITHOCTHBIN XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEATbHOM
MUPE, OCHOBHBIX MOHSTHSIX 3JIEMEHTAPHOIN TE€OpUU BEPOSITHOCTEH;

® YMEHMHA HAXOAUTh U OLEHUBATh BEPOSITHOCTH HACTYIUICHUS COOBITUN B
OPOCTEUIINX TIPAKTUYECKUX CHUTYallUsIX M OCHOBHBIE XapaKTEPUCTHKU
CIIy4YalHbIX BEJIMYMH;

® BJAJICHUE HAaBBIKAMU HCIIOJIIb30BAHMSI TOTOBBIX KOMIIBIOTEPHBIX MPOTrpaMMm
P pEUICHUY 3a]1ay.

JIuunocmmnoie pezyromamol peanuszayuu nPOZPammovl 60CHUMAHUA
(Oeckpunmopui)

e JIP4. TlposBnsromuii U AEMOHCTPUPYIOLIMI yBaXKEHHE K JIIOIAM TPYJa,
OCO3HAIONIMK  IIEHHOCTh  CcOOCTBEHHOro Tpyaa. Crpemsuuiica K
dbopMHUpOBAaHHIO B CETEBOM Cpele JUYHOCTHO U NpodhecCHOHaTLHOTO
KOHCTPYKTUBHOTO «IIU(POBOTO CIIEIa».

e JIP13. JlemoHCTpUpyIOMHMii TOTOBHOCTh M CIHOCOOHOCTH BECTH IHMAJIOr C
JPYTUMU JIIOJIbMU, JOCTUTaTh B HEM B3aWMOINOHUMAaHUs, HAXOAUTh OOLIUe
HeNd W COTPYAHMYATh NI HUX JOCTIDKEHHS B MpodecCHOHaIbHOU
JESTEIbHOCTH.

e JIP14. IlposiBAstomMil CO3HATEIbHOE OTHOLIEHHE K HENPEPBIBHOMY
00pa3oBaHMIO  Kak  yCIOBUIO  yCHENHOW  mpodecCHOHATbHOW U
0O0I1IIeCTBEHHOM JESTEIBHOCTH.

1.4. PexoMeHayeMoOe KOJMYECTBO YaCOB HA OCBOEHHME NMPOrpamMMbl Y4eOHOTI0
npeaMera:

MakcuManbHOM yueOHOM Harpy3ku 352 Jaca.

2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O ITPEJIMETA
2.1. O0bem yueOHOro nmpeaMeTa M BU/bI Y4eOHOH padoThl

Bua yyeOHoM padoThI Oovem
uacos
MakcumasbHasi yueOHasi HAarpy3Ka (Bcero) 352
Oo0si3aTesibHAs1 ayIUTOPHAs Yy4eOHAas Harpy3Ka (Bcero) 352
B TOM YHCIIE:
71a00paTOPHBIC 3aHATUS 41
KOHTPOJIbHBIE pa0OTHI 15
3a4ET 3a CEMECTP 4
Koncynbranum 2
Hmoeosas ammecmayus 6 ghopme sx3amena 6




2.2. TemaTuyecknii IJIaH U co/lep:KaHue Y4eOHOro mpeaMera MaremaTuka

Yposennb
HaumeHnoBanue Obnem Hacon choeHI/Iﬂ
pasaesioB U TeEM Teopu I E
Coaep:xxanue y4eOHOr0 MaTepuaJia, JadopaTopHblie 3aHATHS 00YYAKIIHXCS |
1 2 3 4 6
1 KYPC
Tema 1. HarypanbHble uncna 1 2
IloBTOpEHUE ApudmeTrdeckue AHCTBUS HAJl YUCIAMH 1 2
0a3UCHOTO TTponopuws 1 2
marepuajia [IpouieHTHI 1 2
Kygzi::;zgpbl Pelienue IMHENHBIX YPaBHEHUN 1 JIP4 2
MIKOJIBL Pewienue KBagpaTHbIX YPaBHEHUI 1 2
PemieHne TMHENHBIX HEPABEHCTB 1 2
MeTo1 UHTEpPBAJIOB 1 2
Pemenue cucrem 1 2
Bxoanasi KOHTPOJILHAsI padoTa 1 JIP14
10
[{esible ¥ pallMOHAJIbHBIC YHCTIA 1 JIP4 2
JlericTBUTENIbHBIE YHCIIA 2
Tena 2. Jla6opaTopHasi 3ansitue Nel: HenmpepbiBHbBIE IpooH 2 JIP13 2,3
TelCTBHTEBHBI Apudmernueckuii KOpeHb HATYPAIbHON CTENICHH 2 2
P CreneHsb ¢ pallMOHAJIBHBIM U AEMCTBUTEIbHBIM IOKA3aTENEM 2 2
JladopaTropHnasi 3ansiTue Ne2: CteneHb ¢ pAalMOHAJIBHBIM H JIP13 53
JeHCTBUTEJILHBIM IOKA3aTeJIeM 2 '
6 4
Crenennasi QyHKIIUSI, €€ CBOMCTBA M Ipaduk 2 JIp4 2
Tema 3. B3anmuo obpaTHble (PyHKIIHH 1 2
Crenennas PaBHOCWIBHBIE YPaBHEHUS U HEPABEHCTBA 1 2
byskuus WppannoHajibHble ypaBHEHHUS 2 2
WppanmonanbHbie HEPaBEHCTBA 2 2




JlabGoparopHas 3anstue Ne3: UppanuoHajibHble YypABHEHHS] M HEPABEHCTBA

JIP13

2,3

Tema 4.
IToka3aTeabHas
pyHKIun

[TokazarenbpHasi QyHKIHMSI, €€ CBOMCTBA U Tpaduk

ITokazaTennHEIC YPaBHCHUA

ITokazaTenbHbIE HCPABCHCTBA

CucreMbl I0Ka3aTEIbHBIX YPAaBHEHUM U HEPABEHCTB

NN IN N[

JIP4

NN

JlabopaTopHas 3ansitue Ned: IlokaszaTesibHble ypaBHEHHsI, HEPaAaBEHCTBA.
Cucrembl

JIP13

Kontpoabnas padora Nel «CteneHHasi M noka3atejbHasi GQyHKIHI»

JIP14

N

Tema S.
Jlorapupmmnueck
as pyHKuusa

Jlorapugmsl

CgoiicTBa orapugmon

JlecsTudHbIe U HATYpaJIbHbIE JOTapupMBbI

Jlorapudmuueckasi GyHKIHUS, €€ CBOWCTBA U TpaduK

NINNN O (-

JlaboparopHnas pabota Ne5: TIpunoxenust sorapudmon

Jlorapudmuuecknue ypaBHEHHUS

Jlorapudmuueckrue HepaBeHCTBA

JIP4

NINININ

2,3

KonTpoasHnas padora Ne2 «Jlorapugmmuueckas GpyHkuusa»

NN

JIP14

NININ

=
w

Tema 6.
IIpsimble u
IUIOCKOCTH B
NPOCTPAHCTBE

[IpenmeT ctepeomMeTpuu

AKCHOMBI CTEPEOMETPUH

HeKOTopLIe CJIICACTBHA U3 aKCHOM

[TapasutesibHbIE IPSIMBIE B IPOCTPAHCTBE

[TapauiesIbHOCTB TPeX MPSIMBIX

[TapannenbHOCTh NPSIMOM U TIJIOCKOCTH

CxpeluBarommecs npsmbie

Vrawl ¢ COHAIIPaBJICHHBIMH CTOPOHAMMU

Yroa MexIay NpsiMbIMU

[TapanyienbHOCTh IIOCKOCTEN

CBoiicTBa MnapaJajCIbHbIX IUIOCKOCTEH

NININININIPNINFPIRFRFE-

JIP4

NINDINDNINIPNNNRFPRFPIPE




Terpasap

[Tapannenenunen

3ajjayu Ha MOCTPOCHUE CEUCHMIT

[leprnieHAUKYISIpHBIE MIPSIMBIE B TPOCTPAHCTBE

HapanneanLIe OPAMBIC, NCPICHANKYJIAPHBIC K IINIOCKOCTHU

[Ipu3HaK NepHeHANKYJISIPHOCTH IPSIMOM U IIJIOCKOCTH

Teopema o0 mpsiMOil, NEPIIEHAUKYJIISIPHOU K INIOCKOCTH

Paccrostaue oT TOUKH J0 IIIIOCKOCTH

TeopeMa 0 Tpex NepHeHIUKYJIApAX

Yroa Mexay npsiMOoH U IIIOCKOCThIO

JIByrpaHHbIi yrog

[Tpu3HakK NepHeHIUKYISIPHOCTH JBYX INIOCKOCTEH

[TpstMOYTOIBbHBIN MapaieIenuIe]

NININDINDINNDINDININDININN (PP

JIP4

NINDINDINDININDINIDNDNINIDNINDN

JlabopaTopHasi 3ansitue Ne6: I[lapasie/ibHOe NPOEKTHPOBAHHUE

JIP13

N
w

KonTtpoabsHnast padora Ne3 «IIpsimble M VIOCKOCTH B NPOCTPAHCTBE)

JIP14

N

Tema 7.
KomOunatopuka

[TpaBuiio npou3BeICHUS

ITepecTraHOBKH

Pasmentenns

CoueTaHusa U UX CBOMCTBA

bunom Hrrotona

NININININ

JlaGopatopnas 3ansitue Ne7: KomOuMHaTopHble 3a1a4n

JIP13

Bcero

1 cemecTp

15

Tema 8.
9J1eMEeHThI
Teopumn
BEPOSITHOCTH U
CTATHCTHKH

CoObITus

Kombunarmu coObituii. [IpOTHBOIOI0XKHOE COOBITHE

BepostHOCTb COOBITHS

CrnoxeHue BeposTHOCTEN

HeszaBucumbie coObITHS. Y MHOKEHUE BEPOSITHOCTEH

CraTucTudeckas BEPOATHOCTH

JIP4

NININDININIDN
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CiyyaiiHbl€ BEJIMYHHBI

HGHTpaJ'IBHBIe TCHACHINHU

Mepsl pazdpoca

JIP4

N

N

N

JladoparopHasi 3ansitue Ne8: Moga, Mmeinana u cpeiHee 3Ha4eHHE B
CTATHCTHKE

JIP13

N
w

[EY
oo

Tema 9.
MHOrorpaHHUKHU

[ToHsiTHE MHOTOTpAaHHUKA

['eomeTpuyeckoe Tesno

[Tpuzma

[Tupamuna

[IpaBunpHas nupamuaa

YcedyeHHas nupamMuaa

CuMMeTpus B IPOCTPAHCTBE

ITonsarue MMPaBUJIBHOI'O MHOT'OI'PAHHHKA

NINININININININ

JIP4

NINDINDINDININININ

JlaGoparopHas 3ansaTue Ne9: MHOrorpaHHUKH

JIP13

KonTpoabHnas padora Ne4 «MHOrorpaHHUKH»

JIP14

3auéT 3a 1 Kypc

Bcero

2 cemecTp

Tema 10.
OcCHOBBI
TPUTOHOMETPHH

Panuannas mepa yrna

IToBOpOT TOUKM BOKPYT Hayajga KOOPAUHAT

OmnpeneneHue cuHyca, KOCUHYCa M TAaHIT€HCa yIia

3HaKu CHHYCa, KOCMHYCa U TaHIr¢HCa

JIP4

3aBHCHMOCTD MCXKAY CHHYCOM, KOCUHYCOM U TAHI'CHCOM OJHOT'O M TOT'O K€ yIJia

TpUroHOMETpUYECKUE TOKIECTBA

CuHyc, KOCUHYC M TaHT'€HC YIJIOB Ol U -0

DOpMYIIBI CIOKEHUS

CuHyc, KOCHHYC U TAaHT€HC JBOMHOTIO yIia

CI/IHyc, KOCHHYC M TaAHI'CHC ITOJJOBHMHHOI'O YI'JId

DopMyITBl IPUBEACHUS

CyMMa ¥ pa3HOCTh CHHYCOB U KOCUHYCOB

NINININDINIEFP PN PR

JIP4

NININDINDINDINNDPNPNDNDNDDN
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YpaBHeHHE cosX=a

YpaBHeHue sinx=a

YpaBHeHue tgx=a

JIP4

Perenrie TpUrOHOMETPHUECKUX YPABHEHHIM

N =N

NININIDN

JladoparopHasi 3ansitue Nel(: Tpuronomerpuueckue ypaBHeHHUs

JIP13

Pewienne npocTenImx TPUrOHOMETPUIECKUX HEPABEHCTB

N

N

JlabopaTopnas 3ansitue Nell: Tpuronomerpuyeckue HepaBeHCTBA

JIP13

Ob6nacTp onpeneneHus M 00JacTh 3HAYCHUI TPUTOHOMETPHUYECKUX (DYHKIMH

YeTHOCTh, HEYETHOCTD, MIEPHOAMYHOCTh TPUTOHOMETPHUYECKUX (DYHKIMH

CaoiicTtBa dhyHKIIMH Y=COS X U e€ rpadux

CpoiictBa hyHKIMH y=sin X 1 ¢€ rpaduk

CaoiictBa dhyHKmu Y=tgX u e€ rpadux

I i

JIP4

JlaGopatopnas 3anstue Nel2: CioxkeHue rapMOHHYECKHX KOJIeOaHuii

JIP13

NININININIDN

OOpatHbie TpUrOHOMETpHUYECKHE HYHKIIUU

2,3

KonTtpoabHast padora NeS «OcHOBbI TPMTOHOMETPHU»

e

JIP14

w
S

3auyér 3a 3 cemecTp

N

Bcero

3 cemecTp

w
(ep]

Tema 11.
BexTopsl 1
KOOPAMHATHI B
NPOCTPAHCTBE

IToHnaTHE BEKTOpA

PaBeHCTBO BEKTOpPOB

CrnoskeHne U BEIYUTaHHE BCKTOPOB

CYMMa HCCKOJIBKHUX BCKTOPOB

YMHOKEHHE BCKTOpA HA YHUCJIO

KOMHHaHapHBIe BCKTOpa

[IpaBuiio mapaiienenunena

Pa3noxxeHne BEKTOpa 110 TPEM HEKOMILIAHAPHBIM BEKTOpaM

[IpsimoyrosnpHasi cucteMa KOOpIMHAT B IPOCTPAHCTBE

KoopauHatsl BekTopa

CBs3b MCKAY KOOpAHHATAMH BEKTOPOB M KOOPAMHATAMHU TOYCK

IIpocreiinue 3aja4u B KOOpJAUHATAX

NINININININININININ NN

JIP4

NINDINDINDINININININININIDN
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Yros Mexy BEKTOpaMu

CkanisipHO€ MPOU3BEICHUE BEKTOPOB

Brrancnenue YIJI0B MEKAY IMPAMBIMHA U INIOCKOCTAMMA

I_[eHTpaJ'IBHaH, 3CPKaJIbHasg U OCCBasA CUMMCTPUA

HapaHHeJIBHLIe IICPCHOC

N PO NN N

JIP4

NINININIDN

JlabopaTopHas 3ansitue Nel3: BekTopHoe 3ajaHue NPsIMBIX H ITI0CKOCTe
B IIPOCTPAHCTBE

JIP13

KonTpoabHas padora Ne6 «BekTopbl H KOOPAUHATHI B IPOCTPAHCTBE)»

-

JIP14

N

w
o1

Tema 12.
ITocaenoBaTeabH
0CTH

ITocnenoBaTeIbHOCTH.

CnocoObl 3aJaHud U CBOMCTBA YHCJIOBBIX HOCHGHOB&TGHLHOCTeﬁ.

IIonsatue o npeacJIC nocJaca0BaTCIIbHOCTU

CymiecTBOBaHUE NPeiea MOHOTOHHON OrpaHMYEHHON MTOCIEJ0BATEIbHOCTH.

CyMMupoBaHue€ I0CIEA0BATEIbHOCTEN.

ApudmeTrnueckasi mporpeccus

["'eomeTpuyeckasi Iporpeccust

beckoHeyHo yObIBalolasi reOMeTpudecKasi MpOrpeccHsl

NINININININININ

JIP4

NINDINDNINININ

JlaGoparopnas 3anstue Nel4: IlocsienoBare/ibHOCTH

JIP13

=
(o]

Tema 13.
IIpousBoanas

[TponzBoaHas

[Tpou3BoHas cTENIEHHON (PYHKIUU

[TpaBuna quddepeHpoBanus

[Tpon3BoIHBIE HEKOTOPBIX 3JIEMEHTAPHBIX (PYHKIUU

['eoMeTprUUecKnid CMBICII IPOU3BOAHOM

N NN N

JIP4

NININININ

JlaGoparopnas 3ansatue NelS: IlpuioxkxeHusi npon3BOIHOM

JIP13

2,3

Bo3spacranue u yobiBanue GyHKIIMHA

OKcTpeMyMbl QYHKIIUU

[TprMeHeHne MPOU3BOIHOM K MOCTPOCHHIO TpaduKoB HYHKIIUU

HawnbGonblliee 1 HauMeHbIIIEe 3HAUCHUE (I)yHKI_II/II/I

BeinykiiocTs rpaduka GyHKIINH, TOUKH Iepernda

NN N ININ

JIP4

NININININ
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JlaboparopHasi 3ansTHe Nel6: IIpuMepbl PyHKIMOHAJIBHBIX
3aBHCHMMOCTEH B peajibHBIX NIPOLeCCax M ABJICHHUAX

JIP13

2,3

KonTtpoabsnast padora Ne7 «IlpousBognas»

JIP14

Tema 14.
HNuTerpan

[TepBoobpa3Has

[TpaBuiia HaX0XK/JI€HUSI IEPBOOOPA3HBIX

[Tmonaar KpUBOJIMHEHHON Tpanelny U MHTErpal

Brrancnenue HHTErpajioB

Brraucnenue nnomaz[eﬁ C IIOMOIIBbKO MHTCT'PAJIOB

HpI/IMeHeHI/Ie HpOH3BO)1HOI>i M MHTCTpaJid K pCIICHUIO ITPAKTUYCCKUX 3ada4

JIP4

NININININIDN

JlabopaTopHas 3ansitue Nel7: IlpuiokeHusi MHTerpaJja

JIP13

N
w

KonTtposbsHnasi padora Ne8 «MHTErpa»

N

JIP14

N

[EEN
S

Tema 15. Teaa
BpallleHUs

[loHsiTue nuIMHIpa

[Tmoniaar MOBEPXHOCTH LWJIMH]IpA

[ToHsiTHE KOHYCA

HJ'IOH.[&I[B IIOBEPXHOCTHU KOHYCA

Y cedeHHsbli KOHYC

Cdepa u map

YpaBuenue chepsl

B3auMHoe pacmnonoxeHue cepbl U MIOCKOCTH

KacarenpHast iockocTh K cepe

[Tnomaas chepsr

NINININININININININ

JIP4

NINDINDINININININININ

Jladoparopnasi 3ausitue Nel8: Tena Bpaienus

JIP13

Koutposibnas padora Ne9 «Tena BpaneHus»

N

JIP14

N

Tema 16.
O0BbeMbI TeJa

[Tnomanu miockux Guryp

[TousiTe 00OBLEMa

O0beM MPpAMOYTOJBbHOT'O IAapaJIJICIICIIMIICAA

O0beM MpsIMOiA TPU3MBI

NN NN

JIP4

NINININ
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O0BeM UIMHApA 2 2

Brruuciienue 00beMOB TEJI C IIOMOUIBIO ONPEICICHHOTO HHTEerpajia 2 2

O0BbeM HAKJIIOHHOM MPU3MBI 2 P4 2

O0BeM TUpaMUIbI 2 2

O0BeM KoHyca 2 2

O06bem mapa 2 2

JlaGoparopHas 3ausitue Nel9: O6bémbI Te 2 JIP13

KonTpoJbHas padora Nel) «O6beMbl T 2 JIP14 2
22 2

KoHcyabTanus 2

IK3aMeH 6

Bcero 4 cemecTp 139 15

Hror 352
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3. YCJIOBUSA PEAJINBAIINA ITPOT'PAMMBI YYEBHOI'O TIPEJIMETA
3.1. MarepuajJbHO-TeXHHYECKOe o0ecneyeHmne

VYuebubiii kabunet «MaTemaTHKa»

O6opyaoBanue y4eOHOro KaOUHeTa:

e MHOTOQYHKITMOHAJIBHBIA KOMIUICKC ITPETIOaBaTEIIs;

e HarIsAIHbIC TOCOOMS (KOMIUIEKTHI yUeOHBIX TaOJIMII, IIJIAKATOB, TOPTPETOB
BBIJIAIONINXCS YICHBIX-MAaTEMaTHUKOB | JIp. );

¢ uH(OPMAIMOHHO-KOMMYHHKATHBHBIC CPEJICTBA;

® SKpPaHHO-3BYKOBBIE ITOCOOUSI;

® KOMIUIEKT TEXHHYECKOM JOKYMEHTAIIMH, B TOM YHKCJIE TaCIIOpTa Ha CPEICTBA
00ydYeHHs, THCTPYKITUH 110 UX UCIOIb30BaHUIO U TEXHUKE OC30IMaCHOCTH;

e OuOMMOTEYHBIN (OH/I.

TexHuueckue cpeacTra 00yUyeHus:

® KOMIIBIOTEp C  JIMIEH3UOHHBIM  MPOrpaMMHBIM  OOECIIEUYEHHEM WU
MYJIBTUMEIUAIPOECKTOP.

3.2. UndopMmanmoHHoe odecnievyeHue 00ydeHust
Jluteparypa

Jns ctyneHToB
Anumos L. A. u Op. Marematuka: anredpa v Hayajia MaTeMaTUYECKOT0 aHAJIN3a,
reoMeTpus. Anredpa U Havalla MaTeMaTUYECKOro aHamu3a (0a30BbIi U
yrayOnennsiit yposan).10—11 kmacesl. — M., 2016.
Amanacan JI. C., Bymyzoe B. @., Kaoomyes C. b. u op. Matemaruka: anredpa u
HayaJlaMareMaTnueckoro aHanusa. ['eomerpus. ['eomerpus (6a30Bblil 1
yriyoneHHbid ypoBan). 10—1 1kmaccel. — M., 2016.
bawmarxos M.U. MatemaTtuka: anredpa 1 Hauajga MaTEeMaTHYECKOIO aHAJIN3a,
reOMEeTpHs: YICOHUK /I CTYICHTOB MPO(PECCHOHABHBIX 00Pa30BaTEIbHBIX
opraHu3anuiu, ocBanBarmux npodeccuu u cnennanbHoctu CI10. — M.,2017
bawmarxos M. MaremaTtuka: anre0pa u Hauajga MaTEMaTHUYE€CKOTO aHaJn3a,
reometpus: COOpHUK 3a/1a4 TPOPUIILHON HAIPABICHHOCTHU: yuel.mocodue st
CTYJICHTOB TTPO(ECCHOHABHBIX 00pa30BaTEIIbHBIX OPTAaHU3AINH, OCBAMBAIOIIINX
npodeccun u cnienranbaoctu CI1O. — M.,2017
bawmarxos M.U. MatemaTuka: anredpa u Hauajga MaTEMaTHUYECKOTO aHAJIN3a,
reoMeTpus: 3aJauHuK: yue0.mocodue A CTyAeHTOB MpodeccroHaIbHBIX
00pa3oBaTeNbHbIX OpraHu3alii, OCBAMBAIONIUX MPO(ECCUU U CIIEIUATLHOCTH
CIIO. — M.,2017
bawmarxos M.1. MatemaTtuka: anredpa 1 Hadaja MaTeMaTHICCKOTO aHAJIN3A,
reoMeTpus: DNEKTPOHHBIN yuel.- METOJ[. KOMIUIEKC JJIs CTY/ICHTOB
npoecCHOHATEHBIX 00pa30BaTEIBHBIX OPTAHU3AIMH, OCBAMBAIOIINX TTpodeccun u
cnenuaigpHocTH CIIO. — M.,2017
bawmaxos M. F. MatemaTuka: yueOHUK IS CTYI. YUPEKICHUM cpell. Tpodd.
obpazoBanus. —M., 2014.
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bawmaxos M. . Matematuka. COOpHHK 3a/1a4 MpOQUILHON HAIPABICHHOCTH:
yue6. [TocoOuenys crya. yupexaenuit cpea.npod. oopazosanus. — M., 2014.
bawmaroe M. M. MaremaTuka. 3ajaunuk: y4e0. mocodue AJis CTy. YUpeKIACHUN
cpen. mpod.obpazoBanus. — M., 2014.
bawmaxos M. F. MaremaTtuka. J1eKTPOHHBIN y4e0.-METO/I. KOMIUIEKC JJIsI CTY/I.
Yupexaenuticpen. npod. oopazoBanus. — M., 2015.
bawmaxos M. M. Matematuka (6a30BbIil ypoBeHsb). 10 knacc. — M., 2014.
bawmaxos M. F. Matrematuka (0a30BbIil ypoBeHs). 11 kimacec. — M., 2014.
bawmarxos M. U. Anrebpa u Hadana aHanuza, reomerpus. 10 kimace. — M., 2013.
I'yces B. A., I pucopwes C. I'., Hsoneuna C. B. Matematuka niis npodeccuit u
CHEeNUaTbHOCTENCOUATEHO-9KOHOMUYECKOTO MPOGUJIs: yUeOHUK IS CTYI.
yupexaeHuil cpea.npod. oopazoanus. — M., 2014.
I'yces B.A., [ pucopves C.I'., Msoneuna C.B. Martemartuka: anrebpa 1 Havaja
MaTEMaTUYECKOT0 aHalIn3a, TEOMETPUSL: YUeOHHUK JIJIsl CTYJIEHTOB
npoecCHOHATEHBIX 00pa30BaTEIBHBIX OPTAHU3AIMH, OCBAUBAIOIINX TTpodeccun u
cnenuansHoctu CI1O. — M.,2017
Konseun FO.M., Tkauesa M. B, @edeposa H. E. u op. Matemartuka: anredpa u
Hayvaja MaTeMaTUYeCKOro aHanu3a. Anrebpa v Hayalla MaTeMaTUYECKOTO aHan3a
(6azoBbIl U yrayosneHHbitypoBHH). 10 knace / moxa pen. A. b. XKmwxkuenko. — M.,
2014.
Konseun FO.M., Tkauesa M. B., ®edeposa H. E. u op. Maremaruka: anredpa u
HayaJla MaTeMaTHYeCKOro aHanu3a. Anredpa 1 Hauyajna MaTEMaTUYECKOT0 aHaIn3a
(6azoBbIii 1 yrayoneHHbnitypoBHu). 11 knace / moxg pen. A. b. XKwkuenko. — M.,
2014.

JIns npenonaBareneit
06 o6pazoBanuu B Poccuiickoii denepanuu: deaep. 3akon ot 29.12. 2012 Ne 273-
@3 (B pea. Penepanbubix 3akoHOB 0T 07.05.2013 Ne 99-d3, ot 07.06.2013 Ne
120-®3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-D3, ot 25.11.2013 Ne
317-®3, ot 03.02.2014 Ne 11-D3, ot 03.02.2014 Ne 15-®3, ot 05.05.2014 Ne 84-
@3, o1 27.05.2014 Ne 135-®3, ot 04.06.2014 Ne 148-D3, ¢ u3M., BHECEHHBIMU
®enepanbHbIM 3akoHOM 0T 04.06.2014 Ne 145-®3, B pea. ot 03.07.2016, ¢ uzm.
ot 19.12.2016.)
[Tpuka3z MunuctepcrBa oopazoBanus u Hayku PD ot 17.05.2012 Ne 413 «O6
yTBEpKJIeHUU(PeepaaIbHOr0 TOCYy1IapCTBEHHOI0 00pa30BaTeIbHOTO CTaHAapTa
cpeaHero (ImoaHoro) odiero o0pa3oBaHusD.
[Tpuka3z MunuctepcrBa oopazoBanus u Hayku P® ot 31 nekabps 2015 r. N 1578
"O BHECEeHMH U3MEHEHUN B (peiepanbHblid rOCYJapCTBEHHBIN 00pa30BaTelIbHbIN
CTaHAapT CPEAHETO 0011ero o0pa3oBaHusl, YTBEPKICHHBIN MPUKA30M
MusnuctepcTBa 00pa3zoBanus U Hayku Poccuiickoit denepanun ot 17 mas 2012 r.
N413"
[Tpuka3z MunuctepcrBa oopazoBanus u Hayku P® ot 29.12.2014 Ne 1645 «O
BHeceHnH nu3MeHeHui B [Ipuka3z MunucrepcrBa oOpa3oBaHus U HAyKH
Poccutickoit ®eneparmn ot 17.05.2012Ne 413 «O06 yTBepx)acHUN GeaepaabHOTO
rocyJ1apCTBEHHOT0 00pa30BaTEIbLHOIO CTaH1apTa CPETHETO
(mosHOT0) 001IETO 00Pa30BAHUSY.
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[IpumepHast ocHOBHasi 0Opa3oBaTeIbHas MPOrpaMma CpeTHEro 00IIero
oOpazoBaHusi, of00OpeHHasi pelieHueM (denepanbHOro yueOHO-METOAMYECKOTO
oOBeuHEHUs 1o 001eMy 00pa3oBaHuio (IpoToKo oT 28 utons 2016 1. Ne 2/16-
3).
[Tucemo [lenaprameHTa rocyJapCTBEHHOM MOJUTUKU B cpepe MOArOTOBKU
pabouunx kagposu [II[10 MunucrepcrBa oOpazoBanus u Hayku P® ot 17.03.2015
Ne 06-259 «PexomMeHanuu moopraHu3aiiy MOJIyYeHUs CPETHET0 O0IIEro
0o0pa3oBaHUs B Mpeieaax OCBOEHUS 00pa30BaTEIbHBIXIIPOTPAMM CPEAHETO
npodecCHuOHAIbHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO 00111ero 00pa3oBaHus ¢
ydueToM TpeboBaHui (heiepaabHbIX TOCYAapCTBEHHBIX 00pa30BaTEIbHbIX
CTaHJapTOB U MOJIy4aeMOUNPOGECCUH WK CTIEIIMATIBHOCTH CPETHETO
npoeccHOHaNBbHOTO 00Pa30BAHUS.
bawmarxos M. 1. MatemaTuka: KH. JUIsl IperogaBaTesIs: MeTo.mocodue. — M.,
2013
bammvakos M.U., Llpranos 1.M.MeTtoamdeckoe mocodue ajis mOATrOTOBKU K
EI'5.-M., 2014

HNuTepHer-pecypcesl
www. fcior. edu. ru (MabopMaimoHHbie, TPEHUPOBOYHBIE U KOHTPOJIbHBIE
MaTepualbl).
www. school-collection. edu. ru (Enunas xomutekuuu mudpoBbIx
00pa3oBaTeNbHBIX PECYPCOB).
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4. KOHTPOJIb U OLIEHKA PE3VYJIBTATOB OCBOEHUA

YYEBHOI'O ITPEIMETA

Pe3yabTaThl 00y4yeHus
(Ha ypoBHe y4eOHBbIX AeHCTBHIA)

DopMbI U METObI
KOHTPOJISA ¥ OLIEHKH
pe3yJibTATOB 00y4eHHs

[ToBTOpeHune Ga3ucHOrO Marepuaia Kypca anreOpbl OCHOBHOM
ILIKOJIBI

O3HaKOMJIEHHUE C IPOCTEUIIMMH CBEJEHUSIMH O KOPHSX
areOpanyeckux ypaBHEHUH, MOHATUSIMH UCCIIEI0BAHUS
YpaBHEHUH U cucTeMypaBHeHUN. M3yuenue teopuun
PaBHOCHJIBHOCTH YpaBHEHUH U ee puMeHeHus. [loBTopenue
3aMMCH PELLICHUs CTAHIaPTHBIX YPAaBHEHUH, IPUEMOB
npeoOpa3oBaHusl YpaBHEHUH JUIsl CBEJICHUS K CTAHJAPTHOMY
ypaBHeHHIO. Vcionp30BaHue CBOMCTB U TpauKoOB (DyHKIMN /ISt
pelieHus ypaBHeHU. [IoBTOpeHnEe OCHOBHBIX IPUEMOB PELICHUS
cucreM.PelieHre ypaBHEeHNH ¢ IPUMEHEHUEM BCEX IIPUEMOB
(pa3noXxeHus s Ha MHOXKUTEIH, BBEJICHHSI HOBBIX HEM3BECTHBIX,
MOJICTAaHOBKH, Tpaduueckoro metoa). Pemenne cucrem
yYpaBHEHHI ¢ MPUMEHEHUEM Pa3IUYHBIX CIIOCOOOB.
O3HakoMJIeHHE ¢ OOLIMMU BOIIPOCAMHU PEIIEHUSI HEPABEHCTB U
UCTIOJIb30BaHUE CBOMCTB U Ipa@uKoOB (PYHKIMHA IPU pEIIeHUN
HepaBeHCTB. PelieHrie HepaBEHCTB U CUCTEM HEPABEHCTB C
IPUMEHEHHUEM Pa3INUHBIX cr1ocoOoB. [IpuMenenue
MaTEeMaTHYECKUX METOOB JUIsl PEIICHUs COIePKATEIbHBIX 3a1a4
U3 Pa3IMYHBIX 00JIaCTel HAYKU U MPAKTHKH.
WuTepnipeTrpoBaHie pe3yiabTaToOB C YIETOM peajbHbIX
OIPAaHUYEHUN

YcTHBINM onpoc, BXOAHAs
KOHTpOJIbHAsI paboTa
DK3aMeH

JlelicTBUTENbHBIE YUCTIA

Brimonaenune apudmMeTnieckux AMCTBUI Ha YMCIaMU,
COYeTasiyCTHBIC U TUCbMEHHbIE MTpueMbl. Haxoxnenue
MPUOJIMKEHHBIX 3HAYCHUI BEJIMYHMH U MTOTPEITHOCTEH
BBIYHCJICHUH (a0COIIOTHOM U OTHOCUTEINILHOM ); CpaBHEHUE
YHCJIOBBIXBhIpaKeHN . Hax o)k ieHre ommook B
peoOpa30BaHMIX U BEIYUCICHHSIX

YerHbIl onpoc,
CaMOCTOsTENIbHAsS padoTa,
naboparopuas pabora Nel,
Neo2

KOHTpoJbHast paboTa Nel

Crenennast pyHKIUS

O3HaKOMJIEHME € IOHATHEM KOPHS N-U CTENEHHU, CBOWCTBAMU
pPaguKaIOB ¥ IPABUIIAMH CPABHEHUS KOpHEN. DOpMyIMpOBaHUE
ONpeJIeNICHUs] KOPHS U CBOMCTB KOpHEH. Brruncienue u
CpPaBHEHHE KOPHEH, BBIIIOJHEHHUE NIPUKHUJIKU 3HAYEHUS
kopHsi.IIpeoOpa3zoBaHue YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUIA,
coJiepKallluX paauKaiibl. BeinonHeHne pacyeTos 1o Gpopmyiam,
COJIepIKaIllUM paJIKajbl, OCYIIECTBISAS HEOOXOMMBbIe
MOJICTAaHOBKU U npeoOpazoBanus.OnpeeneHne paBHOCUIBHOCTH
BBIPAKECHUM C pagukaiaMy. Pelienre nuppanuoHalIbHbIX
ypaBHeHU.O3HAKOMIJIEHUE C MOHSITUEM CTEIICHU C
JIEVCTBUTEINIbHBIM MOKa3aTeneM. HaxoxkieHne 3HaueHH CTENCHH,
UCIOJIB3YS IPU HEOOXOIUMOCTH

MHCTPYMEHTAJIbHBIE CPEICTBA.3aMChIBAHUE KOPHS N-I CTENEHU
B BHJIC CTETICHH C IPOOHBIM TOKa3aTesieM U Ha000poT.
@opMyIMpPOBaHHUE CBOWCTB CTEIICHEN. BhIUKCIIEHHE CTENIEHEH ¢
palMOHAIbHBIM [T0KA3aTEJIEM, BBIIOJHEHNE TPUKUIKN 3HAUCHUS
CTENEHU, CPABHEHUE CTEIICHEN.

YeTHsI onpoc,
CaMOCTOsTENIbHAs padoTa,
naboparopuas padora Ne3,
KOHTpoJibHas paboTa Nel
9K3aMEH
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[TokazarenpHast GyHKIIHS

[IpeobOpazoBaHue YMCIOBBIX U OYKBEHHBIX BBIPAKCHUH,
colepKalux CTENEHU, IPUMEHS CBOMCTBA. Perenue
IIOKAa3aTeNbHbIX YpaBHEHNI.O3HaKOMIIEHHE C IPUMEHEHUEM
KOPHEW U CTETNIEHEN ITPHU BBIYMCIEHUH CPEAHUX, IETICHUH
OTpe3Ka B «30JI0TOM CeYEHUM». PeleHnenpukiIagHbIX 3a7a4 Ha
CJIO’KHBIE IPOIICHTHL. Brruncnenne 3HaueHuil pyHKIui 1o
3HA4YECHMIO apryMeHTa.OmnpeaesieHue Moa0KEeHUs TOYKU Ha
rpaduke 1o ee KOOpAMHATAM UHA00OPOT.

Hcnonp3oBaHue CBOWCTB (PYHKITUH 1)1 CPABHEHHS 3HAUECHUN
creneneit. [locrpoenue rpaukoB JTorapupMUIECKUX
bynkumitPenienre mokazaTenbHbIX YPaBHEHUH U HEPABEHCTB 10
M3BECTHBIM QJITOPUTMaM

YeTHbI onpoc,
CaMOCTOsITeNIbHAS padoTa,
nabopatopHas paborta Ned,
KOHTpoJIbHast paboTa Nel
9K3aMEeH

Jlorapudmuueckas GyHKIUSA

Brimonaenue npeodpa3zoBaHuii BIpaXXEHHUH, TPUMEHECHHE
(bopMyII,CBSI3aHHBIX CO CBOWCTBAMU CTETICHEH U JIOTapU(MOB.
OrnpeneneHue 001acTH TOMYyCTUMBIX 3HAUCHUHN
norapu)MUIECKOrOBEIpaKeHUs. Pemenue morapupMuaecKkux
ypaBHeHUH. Vcrionbp3oBaHrue CBOMCTB (DYHKITHI 1T CpAaBHEHHS
3HaueHui sorapupmos.IlocTpoenue rpagukos
norapugmuueckux GyHkiuil. Pemenue norapupmuaeckix
ypaBHEHHUN W HEPABEHCTB 110 U3BECTHBIM AJITOPUTMAM

YerHbI onpoc,
CaMOCTOsITeNIbHAS paboTa,
KOHTpOJIbHast paboTa Ne2
nabopartopHas padora Ne5
9K3aMEH

[IpsimMbIe U TUIOCKOCTH B MPOCTPAHCTBE

®opMynHMpoOBKa U PUBEICHHUE T0KA3ATEIbCTB IIPU3HAKOB
B3aUMHOT OPACIIOJIOKEHUS MIPSIMBIX U INIOCKOCTEM.
Pacno3naBaHue Ha yepTekax U MOJEIAX Pa3JINYHBIX CIIy4acB
B3aMMHOT'O PaCIOJIOKEHHUS MPSIMBIX U TUIOCKOCTEH,
apryMeHTHPOBaHUE CBOUX CyxkAeHUN.DopMyInpoBaHue
ONpeIeNICHNI, IPU3HAKOB M CBOWCTB MAPAJUICIIBHBIX U
NEPIEHIUKYIISPHBIX INIOCKOCTEH, ABYTPAHHBIX U JIMHEHMHBIX
yIJIOB.BBINTONIHEHNE TOCTPOEHUS YTIIOB MEXY IPSIMBIMH,
IIPSIMOM U INIOCKOCTBIO, MEXKY TUIOCKOCTSIMM 110 OIIMCAHUIO U
pacrio3HaBaHue UxXHa MozeisX. [ [puMeHeHne Mpu3HaKoB U
CBOMCTB PaCIIOJIOKEHUS MPSAMBIX U IIJIOCKOCTEH NPU PEILIEHUN
3agau.1300pakeHre Ha pUCYHKaxX U KOHCTPYMPOBaHUE Ha
MOJEJISIX NEPIEHIUKYIISIPOB U HAKJIIOHHBIX K INIOCKOCTH,
IPSIMBIX, TAPAJIJIENBHBIXIITIOCKOCTEH, YIJIOB MEKIY NPSIMOU U
TUIOCKOCTBIO M 000CHOBaHUeNoCcTpoeHus. Penienne 3a1ay Ha
BBIUMCJICHUE F€OMETPUUECKUX BeIUYnH. ONNChIBaHUE
pacCTOsIHUA OT TOYKH J10 INIOCKOCTH, OT IIPSIMOM 10 IIJIOCKOCTH,
MEXIy TUIOCKOCTSIMH, MEXAY CKPEIINBAIOIUMUCS
NPSMBIMH,MEXTy TPOU3BOJILHBIMU (PUTypaMH B IPOCTPAHCTBE.
DOpMyIMPOBAaHUE U JOKA3bIBAHUE OCHOBHBIX TEOPEM O
paccTOSHUAX(TEOPEM CYILIECTBOBaHUS, CBOMCTBA).
N300pakeHne Ha yepTexax U MOJEIAX PacCTOSTHUS U
000CHOBaHHMECBOMX CykIeHH. OnpeeseHne u BEIYUCIICHUE
paccTostHuii B pocTpaHcTie. [IpuMenenue popmyi 1 Teopem
IUTAHUMETPUH JUIs petieHus 3a1a4.O3HakoMIIEHHE C TIOHATHEM
NapaJIeIbHOTO MPOCKTUPOBAHUS U €TOCBONCTBAMM.
DopMyJIMPOBAHUE TEOPEMBI O IUIOMIANA OPTOTOHAIIBHOU
IIPOEKIIMA MHOTOYT'OJIbHUKA.

[Tpumenenue Teopuu At 000CHOBAaHUS IOCTPOECHUN U
BBIUNCJICHUN. APTYMEHTUPOBAHUE CBOUX CYXKJIEHUN O B3aMMHOM

YcTHBII onpoc,
caMmocCTosTeNbHas padboTa,
naboparopras pabota Neb,
KOHTpoJIbHast paboTa Ne3
9K3aMEH
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PaCIOJIOKCHUUTIPOCTPAHCTBCHHBIX (I)I/Il“yp

Kombunatopuka

N3ydenue npaBuiia KOMOMHATOPUKHU U IPUMEHEHHE MTPU
PEIIeHNMKOMOMHATOPHBIX 3a/1a4. Perienne KoMOMHATOPHBIX
3aJla4 METO/I0M Iiepedopa U Mo NpaBUITYyMHOKEHHUS.
O3HakoOMJICHHE C TIOHATHAMH KOMOUHATOPUKHU: Pa3MEILCHUSIMH,
COUETaHUSIMU, IEPECTAHOBKAMHU U (OpMYJIaMU JJI UX
BbIunciaeHus. O0bsiCHEHUE U IPUMEHEHHE (OPMYIT TSI
BBIYMCIICHHS Pa3MEIICHUI,IEPECTAHOBOK U COYETAHUN MPU
penrenuu 3ana4.O3HakomIieHue ¢ OuHOMOM HproTOHA U
TpeyroyibHUKOM [lackans.Penienne npakTuueckux 3aaad C
MCI0JIb30BaHUEM NIOHATUN U MPAaBUI KOMOWHATOPHUKH.

YerHbI onpoc,
CaMOCTOSITEJIbHAS
pabotanabopaTopHas pabora
Ne7

9K3aMEH

DJ1eMEeHThI TEOPUH BEPOSITHOCTU M CTATUCTUKHU

N3ydeHue Ki1acCU4ecKOro ONpeesIeHUsI BEPOATHOCTH, CBOMCTB
BEPOSITHOCTH, TEOPEMBI O CYMME BEPOATHOCTEH.

PaccMoTpenue npuMepoB BBIYUCIEHUS BEPOSITHOCTEN.
Pemenuesanay Ha BBIYMCIIEHUE BEPOSTHOCTEN COOBITUH.
O3HaKOMJIEHHE C NIPEICTABICHUEM YUCIIOBBIX TaHHBIX U UX
XapakTepucTUKaMu.Perienre npakTH4ecKkux 3a1ad Ha
00pabOTKY YHCIIOBBIX JAHHBIX,BEIYUCICHUE UX XaPAKTEPUCTHK.

YerHbI onpoc,
CaMOCTOsTeNIbHAs padoTa,
naboparopras pabota Ne8
9K3aMECH

MHororpanHuKu

OnucaHue U XapaKTepUCTHKA Pa3INYHbIX BUJIOB
MHOI'OTPaHHUKOB,IIEPEYUCIICHUE UX DIIEMEHTOB U CBOUCTB.
N306pakeHne MHOTOIPaHHUKOB U BBIIIOJIHEHUE TOCTPOCHUS Ha
n300pakeHUSIX U MOJIEISIX MHOTOTPaHHUKOB.

Brrunciienne TMHEWHBIX 3JIEMEHTOB U YIJIOB B
MIPOCTPAHCTBEHHBIXKOH(UTYpAIUIX, apTyMEHTUPOBAHHUE CBOUX
CyXIIeHHI. XapaKTEepUCTHKA U U300paKeHNE CEUCHUS,
paseepmru MHO202PAHHUKOG, BBIYUCIICHUE TIOIANen
nosepxHoctel.IlocTpoenne npocTeiimumx ceueHuit kyoa,
npu3Mbl, nupamuabl. [Ipumenenne ¢pakToB U cBeIeHUH U3
mIaHuMeTpuu. O3HaKOMJIEHUE C BUIAMU CUMMETPHUH B
IPOCTpaHCTBE, POPMYIHPOBAHUE ONPEACTCHUN 1 CBOMCTB.
XapakTeprucThKa CAMMETPHUH TEJIBPALLEHUS U
MHOTOrpaHHUKOB.II[puMeHeHNne CBOMCTB CUMMETPUH IIPU
peuienuu 3ana4d.Vcrnonp30Banre NpuoOOPETEHHBIX 3HAHUM [Tt
UCCIIE0BAHUA U MOJEIUPOBAHMS HECIIOKHBIX 3a/1a4.
N3006pakeHne OCHOBHBIX MHOTOI'PAHHUKOB U BBITTOJIHEHUE
PUCYHKOBIIO YCJIOBUSM 3a1a4

YceTHBI o1poc,
camocTosiTellbHas padoTa,
nabopaTopHas paborta Ne 9
KOHTpoJibHas paborta Ned
9K3aMEH

OCHOBBI TPUTOHOMETPUU

N3y4yenue paiuaHHOrO METOAA U3MEPEHUS YIVIOB BpAlllCHUS U
UX CBSI3U C rpasycHoi Mepoii. I300pakeHue yrioB BpallleHus
HAOKPY’KHOCTH, COOTHECEHHE BEJIMYUHBI YIJIA C €r0
pacnonoxxenueM. GopMyIHPOBAHKUE ONPEICICHAN
TPUTOHOMETPUUYECKUX (PYHKUMHAISA YIIIOB MOBOPOTA U OCTPHIX
YTJIOB MPSIMOYTOJILHOTO TPEYTOJIbHUKA U OOBSICHEHUE UX
B3aUMOCBsA3U [ IpMeHeHne OCHOBHBIX TPUTOHOMETPUYECKUX
TOKJIECTB JIJIs1 BBIYMCIICHUS 3HAYEHUN TPUTOHOMETPUUECKUX
¢byHKUMH 10 0HOM U3 HUX. M3yueHne ocCHOBHBIX (hopMyT
TPUTOHOMETPUH: (POPMYJIBI CIIOKEHMUSI,

yABOEHHS, Pe0oOpa30BaHUs CyMMBbI TPUTOHOMETPHUECKUX
GyHKIUIB MPOU3BEIEHUE U IPOU3BEACHHS B CYMMY U
IIPUMEHEHHUE [IPU BBIYUCICHUN 3HAYE€HNs] TPUTOHOMETPUYECKOTO

YeTHbI onpoc,
caMmocTosATeNbHas paboTa,
KOHTpoJIbHast paboTta Neb
nabopaTopHas padorta NelO,
11,12

9K3aMEeH
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BBIPAXEHUS U YIPOILIECHHUS €TO0.
O3HaKOMJICHHE CO CBOMCTBAMH CUMMETPHUHU TOYEK Ha
eIMHUYHOMOKPYKHOCTH U MIPUMEHEHHUE X JUIA BbIBOJA (popmyit
npuBeieHus. Pemenue no gpopMyiam 1 TpUTOHOMETPUUECKOMY
KpYTy MPOCTEUIINX TPUTOHOMETPUUECKHUX YPABHEHHH.
[Tpumenenne oOUMX METOJIOB pELICHHs YpaBHEHUN
(mpuBeneHNE KIMHEHHOMY, KBaIpaTHOMY, METO/] Pa3JIOKEHUS Ha
MHOXHTEJH, 3aMEHbI IIEPEMEHHOI) IPU peIIeHUN
TPUTOHOMETPUUECKUX YpaBHEHUI. Y MEHHE OTMEUATh Ha KpyTe
pEILICHU IPOCTENIINX TPUTOHOMETPUYECKMX HEPABEHCTB.
O3HaKOMJIEHHE C TIOHSATHEM O0PAaTHBIX TPUTOHOMETPHUYECKUX
bynkumii. I3ydeHne onpeaesieHnii apkCHHyca, apKKOCHHYCa,
apKTaHTeHcauucia, GopMyIHMpPOBaHUE UX, N300pakeHNe Ha
€AMHUYHOU OKPYKHOCTH, IPUMEHEHHE NTPU PELICHUH
ypaBHeHHH. O3HaKOMJIEHHE C IOHATUEM HENPEPBIBHON
nepuon4eckoi pyHKImu, GopMyIMpOBAHNE CBONCTB CHHYCA U
KOCHHYCa, TOCTpoeHHe uXrpadpukoB.O3HAKOMIIEHUE C TOHATHEM
rapMOHUYECKUX KojeOaHHUi U MpuMepaMH FrapMOHUYECKHUX
KOJICOaHMH /JIs1 OMUCAHUS TIPOIIECCOB B (PU3UKEU IPYTHX
o0actsax 3HaHuA.O3HaAKOMIIEHHE C ITOHSTUEM pa3pbIBHON
NEePUOINIECKON (PYHKIIUH,

(dbopMyIMpoBaHUE CBOMCTB TAHT€HCA U KOTAHT'€HCA, IIOCTPOCHUE
uxrpadukoB.lIppumenenne cBONCTB GyHKIHIA AJIs1 CpaBHEHHUS
3HAYeHUH TPUTOHOMETPUUECKUX (DYyHKIMIA, pereHus
TPUTOHOMETpHUECKUX ypaBHeHUI. [locTpoeHue rpagukon
00paTHBIX TPUTOHOMETPHUECKUX (PYHKIMNA U OnpeiesieHUe 1o
rpaduKaM uX CBOHCTB.BrInonaHeHHE mpeodpa3oBaHmsi rpaduKoB

BekTopbl 1 KOOpAMHATEI B IPOCTPAHCTBE

O3HaKOMJIEHHUE C IOHATHEM BEKTOpa. M3yueHue nekapTroBoi
CHCTEMBI KOOPJMHAT B IIPOCTPAHCTBE, TIOCTPOEHHUE I10 33 JaHHBIM
KOOpAMHATaM TOYEK U IUIOCKOCTEH, HaXOXKIECHNE KOOPANHAT
Touek. HaxoxneHue ypaBHeHUN OKpY>KHOCTH, chephl,
IUIOCKOCTH. BbIunciieHne paccTossHUM MEXy TOUKaMHU.
N3yueHne CBOMCTB BEKTOPHBIX BEJIMUWH, IPABUJ PA3JIOKEHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, IIPaBUII HAXOXKIACHUS
KOOPIMHAT BEKTOPA B MPOCTPAHCTBE, IPaBUJI ACHCTBUH C
BEKTOpPaMH, 3aJaHHBIMHA KOOPAUHATAMM.

IIpuMeHeHne Teopyuy NpY PEIICHUH 3aa4 Ha JEUCTBHS C
BekTOpaMu.M3ydeHne CKalasipHOro MpOU3BEICHNs BEKTOPOB,
BEKTOPHOTO YPaBHEHUS MPSAMOM U INIOCKOCTH. [ [pumenenune
TEOPUHU IIPU PELICHUH 3a7a4 Ha IEUCTBUS C BEKTOPAMU,
KOOPJMHATHBIN METOJ, IPUMEHEHUEBEKTOPOB ISl BBIYMCIICHUS
BEJIMYMH YTJIOB U paccTosiHUI. O3HAaKOMIIEHUE C
JI0Ka3aTeIbCTBAMH TEOPEM CTEPEOMETPUH O B3AUMHOM
PACIIOJIOKEHUU IIPSIMBIX U IJIOCKOCTEM C UCIIOIb30BAaHUEM
BEKTOPOB

VeI onpoc,
caMmocCTosATeNbHas padboTa,
naboparopras pabora Nol3
KOHTpOJIbHas pabota Neb
9K3aMEH

[TocnenoBarensHOCTH

O3HaKOMJIEHHE C MTOHATHEM YUCIIOBOM 11OCIIEJ0BATEIbHOCTH,
crocobamu ee 3aJaHusl, BBIYUCICHUSIMU €€ YJICHOB.
O3HaKOMJIEHHUE C MTOHATHEM IIpeieNia I0CIe10BaTENbHOCTH.
O3HaKOMJICHHE C BHIYUCICHUEM CYMMbI OECKOHEUHOTO
YHCJIOBOTOPsI/Ia HA TPUMEPE BBIUMUCIICHHUSI CyMMBbI 0ECKOHEUYHO
yObIBalOIIEH TeoMeTpudecKoii mporpeccuu. Pemenue 3a1a4d Ha

YcTHbIi onpoc,
camocTosTelbHas paboTa
nabopartopHas padora Neld
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npuMeHeHHue (GopMyJibl CYMMBbI OECKOHEUHO yOBIBaOIICH
reOMETPUUYECKOM ITporpeccun

IIpousBogHas

O3HaKOMJIEHHE C TIOHSATHEM MTPOU3BOTHOM.

N3yuenne u GopMyIMpOBaHUE €€ MEXaHUUECKOTO U
reOMETPUYECKOT0 CMbICIIA, U3yUYEHHUE aJIrOPUTMA BBIYHCICHHS
IIPOM3BOJIHON Ha NIPUMEPE BBIUYMCIIEHUS] MTHOBEHHON CKOPOCTHU U
yriaoBoro kodg¢uirenrakacareabHoil. CocTaBleHHE ypaBHEHHS
KacaTeJIbHOU B 00111eM BHjIC. Y CBOCHHE MPABUIT
nuddepeHIpoBaHs, TAOIUIBI TPOU3BOIHBIXIIEMEHTAPHBIX
byHKIMA, TpuMeHeHue 1 auddepeHnpoBaHusa QyHKITHH,
COCTaBJICHUS YPaBHEHUS KacaTelbHOU. M3ydeHue reopeM o
CBSI3M CBOMCTB ()YHKLIMU U IIPOU3BOIHOM, (POPMYIHPOBKA HX.
[TpoBeneHne ¢ MOMOIIBIO TPOU3BOIHON UCCIIETOBAHUS
byHKIMH, 3a1aHHON PopMyIIoi. Y CTaHOBJICHHE CBSI3M CBOMCTB
(GYHKIMU ¥ TPOU3BOIHOM 10 uX rpadukam. [Ipumenenue
IPOM3BOJIHOM JJIsl PELICHNUS 3a/1a4 Ha HAXOXKIEHUE
HanOOJIBIIEr0, HANMEHBINIETO 3HAUCHHS ¥ Ha HAXOXKJCHHE
HKCTpEMyMa.

YerHsI onpoc,
camMocTosITeNbHas paboTa,
nabopartopnas padora Nel5,
16,

KOHTpoOJIbHast paboTa No/
9K3aMEeH

Wurerpan

O3HakoOMJICHUE C TIOHSITHEM MHTETpaja v mepBooOpa3HOM.
W3ydenue npaBuiia BEIYUCICHHS IEPBOOOPA3HOIN U TEOPEMBI
HrroTona - Jleitoauia.Pemenue 3a1a4 Ha CBsI3b IEpBOOOPA3HOM
U ee MPOU3BOIHOM, BEIYHCIIEHUE TIEPBOOOPA3HOM ISl TaHHOM
¢yukun. Pemenne 3a1a4 Ha NpUMEHEHUE UHTEerpasia st
BBIUKCIICHHS PU3NUYECKUX BEITUYMH U IO e

YcTHBI onpoc,
camocTosiTelbHas padoTa,
naboparopnas pabota Nel6,
17,

KOHTpOJIbHas pabota Ne8
9K3aMEeH

Tena BpameHus

O3HakoMJIEHHE C BUJIaMU TeJl BpalleHus, opMyIUpOBaHUE HX
ONpeneIeHUur U CBOUCTB.POPMYyIUPOBaHUE TEOPEM O CEUYECHUU
mapa IIoCKOCTBIO U TJIOCKOCTH, KacaTeIbHOU K cdepe.
XapakTepHucTrKa U U300pakeHUe TeJ BPAIICHUs, UX Pa3BEPTKH,
ceueHus. Perienue 3a1a4 Ha MOCTPOEHUE CEUCHU, BEIUMCICHUE
JUIMH, PACCTOSIHUM, YTIJI0B, IUiomaaei. [Iposenenue
JIOKa3aTeJIbHBIX PaCCyXICHUUNpH penieHnu 3aaad. [ [pumenenne
CBOWCTB CHUMMETPUU IIPU PELIEHUHN 3a]]a4 Ha TeJla BpaILCHHUS,
KoMOuHanuio Tesr.M300paxeHne OCHOBHBIX KPYTJIBIX TEIT U
BBITIOJIHEHHUE PUCYHKA MMOYCIOBUIO 33/1a4U

YeTHBI onpoc,
camocTosiTelbHas padoTa,
nabopaTopHas paborta Nel§,
KOHTpOJIbHAst paboTa Ne9
9K3aMEH

OOBEMEI Tl

O3HaKOMJIEHHE C ITOHATHUSIMH IUIOIIAAH U 00beMa, aKCHOMaMU

U cBoMcTBamu.Pemenne 3amad Ha BEIYHUCICHUE IIOIAACH
IUIOCKUX (GUTYP C IPUMEHEHUEM COOTBETCTBYIOIIUX (hopmy u
(dakToB U3 TWIaHUMETpHH. VI3ydeHre TeopeM O BHIYUCICHUN
00BEMOB MPOCTPAHCTBEHHBIX TEJ,pEIICHHE 33]a4 Ha
npuMeHeHue (GopMyI1 BerauciaeHus: oobemoB.M3yuenue popmyn
JUIS1 BBIYMCIICHUS TUTOMIAIE MOBEPXHOCTEW MHOTOTPAaHHUKOB U
Ten BpameHus. O3HaKOMJICHHE ¢ METOIOM BBIYMCIICHUS TIIOMIA TN
noBepxHocTU cdepsl.Perenne 3aa4 Ha BEIYUCIICHHE TUTOIIaien
MMOBEPXHOCTH MPOCTPAHCTBEHHBIX TEJI.

YeTHsI onpoc,
CaMOCTOsTeNIbHAs paboTa,
naboparopras pabora Nel9,
KOHTpoJibHas pabota Nel0
9K3aMEeH
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