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1. TACIIOPT PABOYEHM TPOTI'PAMMBbBI YYEBHOM JIJMCITUILJIAHEBI
MATEMATHKA.
1.1. O6s1acTh NpuMeHeHus1 padoveil NPOrpaMmbl
PabGouast mporpamma y4eOHOW MUCHMIUIMHBI SBIISCTCA YacThI0 OCHOBHOU
00pa3oBaTeNpbHON MPOrpaMMbl MOJATOTOBKH CIELHUATUMCTOB CPEJHEro 3BeHa (Janee —
IITICC3) B coorBerctBUM ¢ PI'OC no cnennansHocTsiM CI1O
08.02.05 CTpouTeJBbCTBO M IKCILIYATAIIUSA ABTOMOOMJIBLHBIX JOPOT M 23POIPOMOB

PaGouas mporpamma y4eOHOM JUCIMIUTUHBI MOKET OBITh MCIIOJIb30BaHa ISl podeccuii
HAYaabHOTO  TPOGECCHOHATBLHOTO  O0pa3oBaHMs M CHCIHAIBHOCTEH  CpPEIHEro
npodeCcCHOHAILHOTO 00pa30BaHUsI.

1.2. Mecro y4yeOHOM nucuunanubl B ctpykrype [HIICC3:

Yyebnas mgucnummHa — «MaremMaTukay — SBISETCS  YUCOHBIM — TIPEIMETOM
o0s3aTenbHON NpeaMeTHON obsactu «MaremaTtuka u uHpopmaruka»y OI'OC cpegnero
oOmiero o0pa3oBaHusi B MNpodecCHoHaNBHBIX 00pa30BaTEIBHBIX OpPTaHU3aIMIX,
peanu3yonmx o0pa30BaTEIbHYI0 MPOrpaMMy CpPEIHEro oOIIero o0pa3oBaHHUs B
npeaenax ocsoeHus: OIIOII CIIO na 0a3e ocHOBHOro o0Omiero oOpa3zoBaHus, yueOHas
nucuuiuinHa «MatemaTukay H3ydaeTcsi B 0O0IeoO0pa3oBaTeIbHOM IHKIE y4eOHOro
miana OITOIT CITIO Ha 6a3e OCHOBHOTO OOIIEro 0Opa3oBaHUs C MOJYYEHHEM CPEIHETO
obmero oopazosanus (IIITKPC, IIIICC3).

B yuebnsix mmanax IITIKPC, ITIIICC3 yuebOnas nucuumruinHa «MaremaTukay
BXOJIUT B COCTaB OOHIMX 00111€00pa30BaTeNbHbIX YU€OHBIX TUCIUILIINH, POPMUPYEMBIX
u3 o0s3arenpHbIX MpenMeTHeix obnacreit I'OC cpennero obmero oOpa3zoBaHus, 1Jis
npodeccuit  CIIO wmu cnemumansHocTeid  CIIO  cooTBeTcTByMOIIETo  mpoduiis
npoheccuoHanTbHOro 00pa30BaHus.

1.3. Hean u 3amauyum y4eOHOM AUCUHMIUIMHBI — TpPe0OBaHUA K pe3yjbTaTaM
OCBOCHUS Y4eOHOH TUCHHUILJIMHBI:
JNOCTUKEHHE CIENYIOLINX LeJIei:

* obOecrieueHUe CHOPMHUPOBAHHOCTH MPEJCTABICHUN O COLMANIBHBIX, KYJIbTYPHBIX U
HUCTOPUYECKHUX (haKTOPaxX CTAHOBJICHHS MaTEMATUKH;

* obecicueHue  COPMHUPOBAHHOCTH  JIOTHUYECKOTO,  alFTOPUTMHUYECKOTO U
MaTeMaTUYECKOr0 MBIIIICHHUS;

* obOecrieucHrue CPOPMHUPOBAHHOCTH YMCHHUH NPHUMEHSATH IOJYYCHHBIC 3HAHHS IPH
pCIICHNH Pa3JIMYHBIX 3a/1a4;

* obecricueHrue CHOPMHUPOBAHHOCTH TIPEACTABICHUM O MaTeMaTHKE KaK 4YacTh
OO0IIIeUeIOBEUECKON  KYJIbTYphl, YHHBEPCATLHOM SI3bIKE HAYKH, ITO3BOJISIOIICM
OIKCHIBATh M M3y4aTh PEaIbHbBIC MPOIIECCHI U SIBJICHUS.

1 00ecrieunBaeT JOCTHIKCHHE CTYJICHTAMHM CJICAYIONINX Pe3yJIbTATOB:

* JHYHOCTHBIX:

-c(hOPMHUPOBAHHOCTH TMPEACTABICHUN O MaTeMaTHKE KaK YHHBEPCAIBHOM SI3BIKE
HAyKH, CPEJCTBE MOJCIUPOBAHUS SIBJICHUH M TIPOIECCOB, HISIX M METOJIaX
MaTEMAaTHKH;

-[IOHUMaHUE 3HAYMMOCTH MaTEMaTHKH I HayYHO-TEXHUUECKOI0 Iporpecca,
-c()OPMHUPOBAHHOCTh OTHOIICHUS K MaTeMaTHKE KaK K YacTH OOIICUEIOBEYCCKOM
KYJIBTYpbl 4epe3 3HAKOMCTBO C HWCTOPHCH pa3BUTHS MaTEMATHUKH, 3BOJIIOIHCH
MaTEeMaTHYECKUX HJICH;



-pa3BUTHE  JIOTMYECKOTO  MBINUICHUS, TPOCTPAHCTBEHHOTO  BOOOpaKeHWS,
AITOPUTMHUYECKON KYJIbTYPhl, KPUTUIHOCTH MBIIUICHUS Ha YPOBHE, HEOOXOMMOM
TS Oy ytiei mpodhecCuOHATBLHOM ACSITEIbHOCTH, JUTSl IPOJOJKEHUST 00pa30BaHUs
U cCaMO0Opa30BaHMUS;

-OBIIQJICHUE MATEeMATHYCCKUMHU 3HAHUSIMHU W YMEHHUSMH, HEOOXOIUMBIMH B
MOBCEHEBHON  JKM3HU, [JJII OCBOCHHS CMEXKHBIX €CTECTBEHHO-HAYYHBIX
JUCIMIUIMH ¥ JUCHUIUIMH TMpOo(eCcCHOHANBHOTO TMKJIA, JUIS  IOJYYCHHUS
oOpa3oBaHus B 00JIacTSIX, HE TPEOYIOIMUX YriayOJeHHOW MaTeMaTH4eCKOM
MOATOTOBKU;

-TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CaMOOOpa30BaHMIO, HA
MPOTSDKCHUH BCEW  JKM3HHW; CO3HATEIBHOE OTHOIICHHWE K  HENPEPHIBHOMY
00pa30BaHMUIO KaK YCIOBUIO YCIEIIHOW MpPOPECCHOHATBHON M OOIIeCTBEHHOM
JeSTEIIbHOCTH;

-TOTOBHOCTh K KOJUICKTUBHOW paboTe, COTPYAHUYECTBY CO CBEPCTHUKAMH B
oOpa3oBaTeIbHOM,  OOIIECTBEHHO  TOJIE3HOHM,  y4eOHO-HCCIIeI0BaTEIbCKOM,
MPOEKTHOM U JPYTUX BUAAX ACSATEIBHOCTH;

-OTHOIIICHHE K TPO(EeCCHOHATBHOW JCSITEIPHOCTH KaK BO3MOXXHOCTH YYacTHS B
pEIICHUM JIMYHBIX, OOIECTBEHHBIX, TOCYJAPCTBEHHBIX, OOIICHAIIMOHAILHBIX
npo0em;

MeETanpeaAMETHbIX:
-YMCHHC CaMOCTOATCIBbHO OIIPCACILATL LHCINU ACATCIBHOCTH M COCTABJIATLH IIJIAHBI
ACATCIBHOCTH, CaMOCTOATCIIbHO OCYIICCTBILATD, KOHTPOJUPOBATb n

KOPPEKTUPOBATh JESATEIBHOCTD;, HCIIOJIb30BaTh BCE BO3MOXKHBIE PECYpCHI IS
JOCTH)KEHHSI TIOCTAaBJICHHBIX LEJIEHd W peaju3alid IUIAHOB JICSITENIbHOCTH;
BbIOMpATh YCHEIIHbIE CTPATETUHN B PA3JIMYHBIX CUTYALHSIX;

-yMEHHE MPOAYKTHUBHO OOLIATHCSA W B3aUMOJEICTBOBATh B MPOLIECCE COBMECTHOM
NEATEIbHOCTH, YYWTHIBATh IO3WLHUHM JPYTUX YYACTHUKOB JICSITEIBHOCTH,
s dexTuBHO pazpemaTbh KOHPIUKTHI;

-BJIaJICHUE HAaBbIKAMH MMO3HABATEJIbHOM, YUEOHO-UCCIEA0BATENbCKON U MPOEKTHON
JeSITEIbBHOCTH, HAaBBIKAMU pa3pelieHus npodeM; COCOOHOCTh W TOTOBHOCTh K
CaMOCTOATEJIBHOMY IIOMCKY METO/0B PELICHUS IPAKTUYECKUX 3a]ad, IPUMEHEHHUIO
Pa3TUYHBIX METOJIOB IO3HAHUS;

-TOTOBHOCTh M CIIOCOOHOCTH K  CaMOCTOATENbHOM  MH(GOPMAIIMOHHO-
MO3HABATEJILHOM JIEATEIbHOCTH, BKIIIOUas YMEHHE OPUEHTUPOBATHCS B PA3TUUHBIX
UCTOYHUKAX MH(OpMAlMM, KPUTHYECKH OLEHUBaTh M HHTEPIPETHUPOBATH
uHGOpPMaIIMIO, TOTYYaEMYIO U3 Pa3IUYHBIX HCTOUHUKOB;

-BJIAJICHUE S3BIKOBBIMU CPEICTBAMU: YMEHHUE SICHO, JIOTMYHO M TOYHO M3Jararhb
CBOIO TOYKY 3PEHHSI, UCIIOIb30BATh aJICKBaTHBIC S3bIKOBBIE CPECTBA;

-BJIaJICHNE HAaBBIKAMU MMO3HABATEIBHON PEeQIIEKCHHM KaK OCO3HAHHUS COBEPIIAEMBIX
JIEVUCTBUM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAaHWM, PAHUII
CBOETO 3HAaHWSA W HE3HAHUS, HOBBIX IMO3HABATENbHBIX 337a4 U CPEIACTB I UX
JOCTHKEHUS,

-1IeJICYCTPEMIICHHOCTh B TIOMCKaxX W MPHUHSATUU PEUICHUH, COOOpa3UTENbHOCTh U
UHTYULUSA, Pa3BUTOCTh MPOCTPAHCTBEHHBIX TMPEJCTABICHUN; CHOCOOHOCTH
BOCIIPUHUMATh KPacoTy U TapMOHUIO MUPA;

npeaIMeTHbIX:



1)chopmMupoBaHHOCTh TPEACTABICHUNH O MAaTeMaTHKE KaK YacTH MHPOBOM
KyJIbTYphl M MECTE€ MATeMaTHUKM B COBPEMEHHOW LMBWIM3ALUHU, CIOCO0aX
ONMCAHUS SIBJICHUH PEAJIbHOIO MUPA HA MATEMATUYECKOM SI3BIKE;
2)chopMHpOBAaHHOCTh TPEACTABICHUNM O MAaTEMAaTUYECKUX TMOHATHSAX Kak
BAKHEMIINX MATEMAaTUYECKUX MOJIEINSAX, MO3BOJSIONIMX OIKCHIBATh M H3y4aTh
pa3Hble MPOLECCHl W SBIECHUSA; MOHMMAHHWE BO3MOXHOCTH AKCHOMATHYECKOTO
ITIOCTPOECHUS MATEMaTUYECKUX TEOPUH;

3)BageHue MeToAaMHu JOKa3aTeIbCTB M AJITOPUTMOB pELICHUS, YMEHHE UX
IIPUMEHSITh, TPOBOJINUTH JT0KA3ATEIBHBIE PACCYKIACHHUS B XOI€ PELICHUS 3a/a4;
4)BnaneHne  CTaHJAPTHBIMH  T[PUEMaMH  PEHIEHUS  PALMOHAJIBHBIX U
UPPALHOHAIBHBIX, IOKA3aTEIbHBIX, CTENIEHHBIX, TPUTOHOMETPUYECKUX YPaBHEHUN
Y HEPABEHCTB, UX CHUCTEM; HCIOJIb30BAHUE FOTOBBIX KOMIIBIOTEPHBIX MPOrPAMM, B
TOM YHUCJIE JUIsl TOUCKA MYTH PELICHHUS M WUIIOCTPAlUW PEUICHUsS YPAaBHEHUU U
HEPABEHCTB;

5)copMUpPOBaHHOCTH MPEACTaBICHU 00 OCHOBHBIX MOHSTHSIX MATEMaTHYECKOTO
aHajgu3a M HX CBOWCTBAax, BJIAJICHUE YMEHUEM XapaKTEPU30BaTh IIOBEICHUE
(GYHKIUI, HCIOJIb30BAHUE IIOJYYEHHBIX 3HAHUW Ui ONMCAHWA W aHalIMu3a
peanbHBIX 3aBUCUMOCTE;

6)BNaJicHHEe OCHOBHBIMU TIOHATUSMHU O TIUIOCKUX U  TNPOCTPAHCTBEHHBIX
reOMEeTpUYECKUX (PUrypax, uX OCHOBHBIX CBOMCTBaxX; C(pOPMUPOBAHHOCTh YMEHUS
pacno3HaBaTh F€OMETPUYECKHE (DUTYphl HA YEPTEKaxX, MOJEISIX U B PEATbHOM
MUpE; NIPUMEHEHNE H3YyYEHHBIX CBOWCTB reomMeTpudeckux ¢uryp u Gopmyin amis
peLIeHUs TEOMETPUYECKUX 3a7a4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM;
7)chOpMUPOBAaHHOCTh MPEACTABICHUNA O TMPOIECCax U SBJICHUSAX, HMEIOIIUX
BEPOSITHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAIBHOM MHpE,
OCHOBHBIX IMOHATHSIX DJIEMEHTAPHOM TEOPHUH BEPOSATHOCTEW; YMEHHM HAXOAUThH U
OLICHMBATh BEPOSITHOCTH HACTYIUJIEHUS COOBITUH B MPOCTEHIIMX MPAKTUYECKUX
CUTYallMsIX U OCHOBHBIE XapaKTEPUCTUKH CIIyYalHBIX BEJIUYHH;

8)BNajieHNe HABbIKAMHU HMCIOJIb30BAHUSI TOTOBBIX KOMITBIOTEPHBIX MPOrpaMM IpH
peleHnuy 3aaa4.

1.4. Kosin4ecTBO 4aCOB HA OCBOEHHMHU Padovell MPOrpaMMbl Y4eOHOM JUCHHUILINHBI
B COOTBETCTBHH C Y4eOHBIM 11aHoM (YII):

MaKCUMaJIbHOU y4eOHOM Harpy3ku oOyuatomierocst 237 yac, B TOM YHUCIIE:
00s13aTeIHbHOM ayAUTOPHON yueOHOM Harpy3ku oOydarorierocs 237 Jac.



2.1.

2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHOUILJINHBI

O0beM yueOHOM IMCHMIIMHBI M BUABI Y4e0HOI padoThI

Bua yuyeOHoi1 padoThbI

O0BeM 4acoB

MakcuMasibHasi yyeOHasi HArpy3Ka (Bcero)

251

Oo0s13aTeIbHAN ayAUTOPHAA y4eOHAsl HAarpy3Ka (Bcero)

237

B TOM 4YHCJIC.

nabopaTopHbIE pabOTHI

IMPAKTUYCCKUC 3aHATUS

KOHTPOJIbHBIE paOOThI

14

KypcoBasi paboTa (IpoeKT) (eciu npedycmompero)

CamocrosiTesibHasi pabora 00y4aromerocs (Bcero)

HpOMe)KyTO‘lHaH arrecranmusa

14

Hmoecosas ammecmayus 6 qbopme IK3ameHa 60 2 cemecmpe




2.2. TemaTudyeckuii IJIaH U coaep:kanue yueOHoi gucuumianabl MATEMATHUKA

HanmenoBanmue Coneprkanue y4eGHOT0 MaTepHaJa, 1adopaTopHbie PadoThl U MPaAKTHYECKHE 3aHITHS, OOLeM YACOB Yposens
pa3aesioB U TeM CaMOCTOSITETbHASI Pa00Ta 00yJaIoIUXCsl, KypcoBasi padoTa (IPOEKT) (eciiu npedycmMompeHni) OCBOEHUS
1 2 3 4
Maremaruka B HayKe, TEXHUKE, SKOHOMHUKE, HH)OPMAITOHHBIX TEXHOJIOTHIX U TPaKTHYECKON
Brenenne mesitennpHOCTH. Llenn v 3a1aun n3ydeHnst MaTeMaTHKH 1pH ocBoeHnn npodeccuit CIIO u 2 3
cnenuansHoctelt CIIO
Pazgen 1.
108
Auaredpa
Tema 1.1 CopepixaHue y4eOHOI0 MaTepHaJa: 10
Paspurue monsatust o | 1. | Llensle u panuoHanpHbIe yncna. JleiicTBUTENbHBIC YHCTA.
qyucie TIpubaudicennvie GbluUCTEHUSL. 8 1-2
2 | KommiekcHsie gncna. 2
Tema 1.2 Copep:xanue y4yeOHOr0 MaTepHaJia: 28 12
Kopun, cremenn wum |1 Kopnu u crenenn. 16
Jorapumsl 2 Jlorapudm. Jlorapudm uncna 10
KoHTposabHbie padoTsl: 3
Konrponshas padora «KopHu, crenenn, JorapupmMs» 2
Coaep:xanue yueOHOro MaTepuaJa: 32
Tema 1.3 1. | OcHoBuble noHATHSA. OCHOBHbBIE TPHTOHOMETPUUECKHE TOXKIECTBA. 22
OcHoBBI 1-2
TPHrOHOMETPHH 2. | Ilpeobpa3oBaHus MPOCTEHIINX TPUTOHOMETPHUECKUX BBIPAKEHUH. 2
3. | TpuroHoMmeTpudecKre ypaBHEHHUS H HEPAaBEHCTBA 6
KoHTpoabHbIe padoThI: 3
KontpossHas pabota «OCHOBBI TPHTOHOMETPHH 2
Conep:xanue yue0OHOro MaTepuaja 18 1-2
1. | ®yskuuu. CeotictBa pyrkun. OOpaTHBIE QYHKIUH 4
Tema 1.4 2. | CremnenHble, MOKa3aTeIbHBIE, JOrapu(pMUIECKUE U TPUTOHOMETPUIECKUE (DYHKIIHH. 12
DYHKUUM UX CBOWCTBA OOparHble TPUrOHOMETpHUYECKHE PYHKIINU 12
u rpadpuxu )
KonTpoabHblie padoThI: 2
3
“ KonTtponsHas pabora «OyHKIIUHN U TPaQUKID)
Tema 1.5 Coaep:xanue y4e0HOro marepuaja 20 1-2
YpaBHeHus u 1. | YpaBHeHus u cucremMsl ypaBHeHUi. HepaBeHCTBa. 14




HepaBeHCTBAa 2. | Ucnonb3oBaHMe CBOMCTB M rpaukoB (GYHKIMH 0pU pEHICHHHM YypaBHEHMH W HEpaBeHCTB. | 4
IIpuknansele 3a1aun
KoHTpoabHbIe paboThI: 2
KonrponbHast pabora «YpaBHEHUS U HEPABEHCTBA» 3
Pazgen 2.
Havana 40
MaTeMaTH4eCKOro
aHaJIM3a
Tema 2.1 CopepixaHue y4eOHOI0 MaTepHaJja: 6
ITocaenoBaTeIbHOCTH 1 TTocienoBarensHOCTH. CIIOCOOBI 3aJaHUA M CBOMCTBA YHMCIIOBBIX IOCIEN0BATEIHLHOCTEN. 2 2-3
2 IlonsTue o mpenene nocnenoBaTenbHOCTH. CyILECTBOBaHHE NpPEeia MOHOTOHHOM OrpaHudeHHOU | 4
MOCIE0BATENBHOCTH.
Tema 2. 2 Copep:xanue y4yeOHOr0 MaTepHaJia: 18
Ipoussonnas o o o
[IpomsBoanas. IlonsaTHe o mpow3BoAHON (YHKIMH, €¢ reoMeTpuuecKuid n (usnmdeckuii cmbica. | 18 12
VYpaBHeHue kacatenbHO# K rpaduky ¢yHkumu. [IpousBojHbIE CyMMBI, pa3HOCTH, MPOU3BEICHHUS,
yacTHbIe. [IpOM3BOJHBIE OCHOBHBIX JJIEMEHTApPHBIX (YHKIMH. [IpuMeHeHHe NPOM3BOAHON K
UCCIIEJIOBaHUIO QYHKIMH U IIOCTPOCHUIO IPaHUKOB.
Tema 2.3 Coaep:xanue yue0OHOro MaTepuasa 16
Hurerpan u ero IlepBooGpasnas u uHTerpan. IlpumeHeHne onpeneneHHOro MHTerpaia A HaXOXKACHUS IUoLann 1-2
pUMEHEHNE KpHuBOJIMHEIHOH Tpanenuu. @opmyna Herotona—IJleitbuuma. I[Tpumeps! npuMeHeHus uuTerpaia B | 14
(hu3nKe U TeOMETPHUHL.
KoHTpoabHbIe padoThl 2
Kontpospnas pabota «IIpon3BogHas U HHTETpa» 3
Paznen 3.
Kom0unartopuka, 24
CTATHCTHKA H TEOPHUS
BEPOSITHOCTEH
12
Tema 3.1 Conep:xanue yued0HOro MaTepuaja
KomOuHaTopHKa OcCHOBHBIE TIOHATHS KOMOMHATOPHKH. 3aJadM HA IOJCYET YHCIIAa Pa3sMENIeHHWH, MepecTaHoBOK, | 12 1-2
coueranuii. Pemenue 3amau Ha mepebop BapuantoB. dopmyna Ounoma Hprotona. CBoiicTBa
OmHOMHMHANBHBIX K0d¢¢urrentos. Tpeyroxpank [Tackas.
Tema 3.2 Conep:xanue yuedOHOro MaTepuaja 12 1-2




DJIeMeHThI TeOpHHU
BepOsITHOCTEi
MaTeMaTH4ecKo
CTATHCTUKHU

1. | CoObiTHe, BEpOSATHOCTH COOBITHS, CIIOXKGHHWE M yMHOXeHHe BepositHocTeid. [lonstHe o
HE3aBUCHMOCTH cOObITHI. JIMcKkpeTHas ciydaiiHas BeJIM4MHA, 3aKOH ee pacrpeneicHus. Yucnosble
XapaKTepUCTHKH JUCKPETHOH CIydaliHOW BenMM4HHEL [I0HATHE 0 3aKOHE OOJIBIINX YHCEIL.

2. | IlpeacraBnenue AaHHBIX (TaOJMILBI, JUarpaMMBbl, rpadUKH), TeHepabHas COBOKYITHOCTb, BEIOOPKaA,
cpenHee apudmMeTHieckoe, MeauaHa. [IoHaTHe 0 3a1a9aXx MaTeMaTHIECKOH CTATUCTHKH.
Pemmenne npakTHUecKux 3a4a4d ¢ IPUMEHEHHUEM BEPOSATHOCTHBIX METO/IOB.

KonTpoabsHblie padoThI:

KonrponsHas padota «3neMeHTs! KOMONHATOPHUKH, TEOPHU BEPOSTHOCTEH M MATEMaTHIECKOM
CTATHCTHKID

Pasnen 4

I'eomeTpus

62

Tema 4.1
IIpsiMBbIe U IVIOCKOCTH
B IIPOCTPAHCTBeE

Coaep:xanue yueOHOro MaTepuasa

[IpsMBble ¥ TITIOCKOCTH B IPOCTPAHCTBE

B3anmHOe pacnonoxeHue IBYX NMpsSMBIX B IpocTpaHcTBe. [lapamiensHOCTh IPSIMOM M TIOCKOCTH.
[MapamnensHocTh TIOCKOCTEH. IlepmeHAnKYyISIpHOCTE MPSIMOM M IIOCKOCTH. [lepneHaukynsp u
HaKJIOHHAsA. YTOJI MEXAY MPSIMOH M INIOCKOCTHIO. JIByrpaHHBIA yron. YTod MEXIY IUIOCKOCTSIMU.
IleprieHIUKYIAPHOCTD ABYX MJIOCKOCTEH.

l'eomerpuueckne mpeoOpa3oBaHWs MPOCTPAHCTBA:  MapaJIeNIbHBIA  TMEPEeHOC, CUMMETPHs
OTHOCHUTENIFHO TUIOCKOCTH.

[MapamnensHoe  mpoekTwpoBaHue. Ilmomans  opToroHampHOM — mpoekmuu.  V3oOpaxkeHue
MPOCTPAHCTBEHHBIX (QUTYD.

20

18

1-2

KonTpoJsbHbie pa6oTsl

Konrponbhas padora «IIpsiMble U IIIOCKOCTH B IIPOCTPAHCTBEY

Tema 4.2
Koopaunatsl u
BEKTOPBI

Conep:xanue yueOHOro MaTepuasia

IIpsimoyronbHas (mekapToBa) cHCTEMa KOOPAMHAT B MpocTpaHCTBe. DopMysa pacCTOSHHUS MEXIY
JBYMsI TOYKaMu. YpaBHEHUsI cepsl, IIIOCKOCTH U HPSIMOIi.

Bextopsl. Monyns BekTopa. PaBencTBo BekTopoB. CiioskeHHE BEKTOPOB. YMHO)KEHHE BEKTOpa Ha
yucio. PaznoxkeHue BekTOpa IO HAIpaBJICHUSAM. YTOJI MEXAYy ABYyMs BekTopamu. llpoexkuus
BeKTOpa Ha ocb. KoopanHate! BekTopa. CKaIIpHOE MPOU3BEICHUE BEKTOPOB.

Hcnonb30BaHue KOOPAMHAT U BEKTOPOB IIPU PELLIEHUU MAaTEMATUYECKUX U

IIPUKJIAHBIX 3a7a4.

16

16

Tema 4.3

Coaep:xanue yueOHOro MaTepuasia

29




MHOrorpaHHHKH U 1. | Bepmmnbl, pebpa, rpaHu MHOrorpaHHuka. PasBeprka. MHororpanuble yriuel. Beimyxise | 14
KpYTJible Teaa MHoOTrorpaHauku. Teopema Ditnepa.
[pmwma. Ilpsmas wu HakinoHHas mpwmsMa. [IpaBumeHas mpusma. [lapamrenenumnen. Kyo.
IIupamupa. IlpaBunpHas nupaMuia. Y cedeHHas nupamuzaa. Tetpasap. 1-2
Cummerpun B KyOe, B mapaiutenenwuiiesne, B npusMe u mupamune. CedeHus Kyba, MpU3MBI U
nupaMuabl. IIpencraBneHne O TpaBUIBHBIX MHOTOTpPAaHHHMKax (TeTpa’ape, KyOe, OKTasipe,
JOJEKadIpe M HKOCadpe).

2. | Tena 1 NOBEPXHOCTH BpaLIEHUS 6
Humuaap u koHyC. Y ceueHHbIH KoHyc. OCHOBaHME, BRICOTA, OOKOBAs MOBEPXHOCTH, 00pa3yromas,
pa3BepTka. OceBble CEUCHHUS M CEUCHUs], MapajulesIbHbIe OCHOBAHHIO.
lap u cdhepa, ux ceuenns. KacarenpHas II0CKOCTb K cdepe.

3. | U3mepenus B reoMeTpun 6
O0weM u ero u3Mepenue. uTerpaibpHas popmysna oobeMa.
dopmyiiel 00beMa Ky0a, MPSMOYTOJIBHOTO MapajuIe/IeuIe1a, MPU3MbI, HHIHHApPa. DOpMYyIIbI
o0BeMa upamMuIs! U KoHyca. @opMyIisl IIIOIaIU TOBEPXHOCTEH IUINHIPA U KOHyca. PopMyIIbI
o0BeMa mmIapa 1 miomagy chepsl.

[Nono6wue ten. OTHOMEHHMS MIIOMAAEH MOBEPXHOCTEH M 00BEMOB MOJOOHBIX TEIL.

KonTpoabsHblie padoThl
KoHnTponbHas pabora « MHOrOTpaHHHKH, TeJla BPAILCHNUS! U U3MEPEHUSI B TEOMETPHI 2 3
AHanu3 KOHTPOJILHOM pabOThI 1

Bceero: | 237
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3. YCJIOBUA PEAJIN3AIIAN YYEBHOM JUCIUILINHBI

3.1. MarepuajJbHO-TeXHHYECKOe ol0ecreyeHre Ppeaju3anu  y4yeOHOuH
AUCHUIIHHBI:

VYyebHas aucuuUIUIMHA peanu3yeTcss B yueOHbIx kaOunerax Nel7, 27 «KabOuner
MaTEMaTHKN.

O6opynoBanne yueOHOTO KaOUHETA:
- IOCA/I0YHBIE MECTa MO KOJMYECTBY 00yUYaIOUINXCS;
- pabodee MecTO MpenoaaBaTeis;
- MYJIbTUMEIUNHBIN TPOEKTOD;
- BKpaH;
- CTE€H/IbI U IUIAKaThI IO TEMAM Pa3iesioB
TexHuyeckue cpeacTBa 00ydeHUs: MyJIbTUMEIUHHOE 000PYJOBaHHE

3.2. UudopmannonHoe odecneyeHne o0yueHust

Ilepeyensr HcCHoJb3yeMbIX y4eOHbIX u3aaHuii, MHTEepHeT-pecypcos,
JTOTOJHUTEJIbHOM JIUTEPATYPbI
3.2.1 OCHOBHBIE HCTOYHUKHU:

1. Jamasa AA, Marematuka, yueonuk s CIIO, MockBa, UTHOPA-M,
2021, 523 cTp.

2. I'ycak, A. A. Maremaruka: nocobue-penetutop / A. A. T'ycak, I'. M.
I'ycak, E. A. bpuunkoBa. — 2-e¢ uza. — Munck: Terpanut, 2018. — 720 c. —
ISBN 978-985-708-1-97-4. — TekcT: 37€KTPOHHBIH // DIEKTPOHHO-OUOIMOTeUHAs
cuctema [PR BOOKS: [caiit]. — URL: http://www.iprbookshop.ru/88821.html
(mata oOpamenus: 02.03.2020). — Pexum goctyma: s aBTOPU3HP.
[Tonp30BaTenen

3.2.2 JlonoaHUTENbHbIE NCTOYHUKY (J1J151 BBITIOJIHEHUS BHEAY IUTOPHON
CaMOCTOSITEIbHON PaboThI):

KouetkoBa, . A. Marematuka. Ilpaktukym: yueOHoe mocobue / 1. A.
KouetkoBa, XK. U. Tumomko, C. JI. Cenesenb. — Munck: PecnybnukaHckuii
WHCTUTYT TipodeccronansHoro oopazoanust (PUIIO), 2018. — 505 c. — ISBN
978-985-503-773-7. — TekcT: DNEKTPOHHBIN // DIEKTPOHHO-OUOIMOTEUHAS
cuctema [PR BOOKS: [caiit]. — URL: http://www.iprbookshop.ru/84874.html
(mata oOpamenus: 02.03.2020). — Pexum goctyma: s aBTOPU3HP.
ITonp3oBarenen

3.2.3 DnekTpoHHBIE 00Pa30BATEIBHBIC TPOTPAMMBI: -

3.2.4 InTepHET — pecypchl:

www.fcior.edu.ru (MubopmanrionHpie, TPEHUPOBOYHBIE M KOHTPOJIHHBIC
Matepuaibl). www.school-collection.edu.ru (Eaunas kosnekiuu 1iu@poBbIx
o0pa3zoBaTeIbLHBIX PECYPCOB).
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4. KOHTPO.Ib Y OIIEHKA PE3YJIbTATOB OCBOEHUS YUYEBHOU

JANCHUITJINHBI

Koutpoir W oumeHka pe3yiabTaTOB OCBOCHHUS YYE€OHOH JUCHUILIUHBI

OCYIIIECTBIISIETCSl TIpErojiaBaTeieM B MpoIlecce:
3aHATHA M J1aOOpaTOpHBIX pabdoT,

TCCTUPOBAHH,

IMPOBCACHUA IIPAKTHYCCKHUX
a TaKiKC BBIIIOJIHCHUS

00y4JaroImMUMUCS WHIUBUAYAIBHBIX 3aJIaHUH, MPOEKTOB, UCCICAOBAHUN U T.1.

Pe3yabrarhl 00yuyeHust
(ocBoeHnblie YY]I)

OcHoBHBIE TOKA3aTEJIH
OIICHKH pe3yJabTaToB

®opMbI U METOAbI
KOHTPOJISI ¥ OLIeHKH
pe3yJbTaToB 00yUYeHust

1)chopMHPOBaHHOCTE TIPENCTABICHIHA
0 MaTeMaTHKe KaK 4YacTH MHPOBOU
KyJIbTypsl M MECTE MaTeMaTHKH B
COBPEMEHHOH IIMBUIIN3AIIMY, CIOCO0aX
ONMCAaHUs SIBICHUH pEealbHOTO MHpa
Ha MaTeMaTU4eCKOM SI3BIKE;
2)chOpMHUPOBAHHOCTh TPEICTABICHUH
O MATCMaTUYCCKHUX IIOHATHUAX KakK
BOKHEHUIITHX MaTeMaTHYECKUX
MOJACIIAX, MO3BOJIAIOIINX OIIMCHIBATH U
M3y9aTh Pa3HBIC MIPOLECCHI U SBICHHUS;
IIOHNMAaHHUC BO3MOXHOCTHU
AKCHOMAaTHIECKOTO MOCTPOCHUS
MaTeMaTUYECKUX TEOPUIL;

3)BnageHNe METOAAaMH JI0Ka3aTelIbCTB
U aJIrTOpUTMOB pPCHICHHA, YMCHUE HX
MPUMEHSITB, MIPOBOANTH
JIOKa3aTelbHbIE PACCYKAEHHUS B XOJE
penieHus 3aaad;

4)BnazeHue CTaHAAPTHBIMH IpPUEMaMHU

peuieHussa panroOHAJIBHBIX n
HppaluOHAJIbHBIX, II0Ka3aTCJIbHBbIX,
CTCIICHHBIX, TPUTOHOMETPUICCKUX

YPaBHEHHH M HEPABEHCTB, UX CUCTEM;
UCTIOJIb30BaHUE FOTOBBIX
KOMIIBIOTEPHBIX [IPOrpaMM, B TOM
yycie s MOMCKA IyTH PELIEHHS U
WUIIOCTPALMY PELICHUs] YPABHEHUN U

HEPaBEHCTB;

5)chopMHUPOBAHHOCTH TPECTABICHHUN
00 OCHOBHBIX MMOHSTHAX
MaTeMaTHYeCKOro aHajm3a U UX
CBOMCTBAX, BJIaJICHHE YMEHUEM
XapaKTepU30BaTh [IOBEJICHUE
(hyHKIHH, HCII0JIb30BAHUE

MOJYYCHHBIX 3HAHUM JI ONHCAaHUS U
aHaJIM3a peasibHbIX 3aBUCHMOCTEIH;
6)BIazicHre OCHOBHBIMU TOHSTHSIMHU O

TUTOCKUX u MPOCTPAHCTBEHHBIX
T€OMETPUIECKUX ¢burypax, 150.¢
OCHOBHBIX CBOWCTBAX;
c(hopMHPOBAaHHOCTH YMEHUS
pacro3HaBath TCOMETPUICCKUE
¢dburypsl Ha uyepTekax, MOJEIIX U B
pearbHOM MUDE; MIPUMEHCHHE

M3y4YCHHBIX CBOMCTB T€OMETPHYECKUX
¢uryp u dopMmyn s peuieHus
TEOMETPUYECKHX 337ad M 3ajaq4 ¢
NPaKTHYECKUM COJICPIKaHHEM;

1)chopMHPOBaHHOCTE TIPENCTABICHIHA
0 MaTeMaTHKe KaK 4YacTH MHPOBOH
KyIbTypel M MECTE€ MaTEMaTHKH B
COBPEMEHHOH IIMBUIIN3AIMY, CIOCO0aX
ONHMCAaHUs SIBICHUH pPEaJbHOTO MHpa
Ha MaTeMaTH4eCKOM SI3BIKE;
2)chOpMHUPOBAHHOCTh TPEICTABICHUH
O MAaTCMaTUYCCKHUX TIIOHATHUAX KakK
Ba)KHEHUIITNX MaTeMaTHIECKUX
MOACIIAX, MO3BOJIAIOIINX OIIMCHIBATH U
M3y4aTh Pa3HbIC MIPOLECCHI U SBICHHUS;
IIOHNMAaHHUC BO3MOXXHOCTHU
AKCHOMAaTHYECKOTO MOCTPOCHHS
MaTeMaTUYECKUX TEOPHIL;

3)BnageHNe METOAAaMH JI0Ka3aTelIbCTB
U aJirTOpUTMOB pPEHICHHA, YMCHUE HX
MPUMEHSTB, IIPOBOANTD
JIOKa3aTelbHbIE PACCyKAEHHUS B XOJE
peuIeHus 3aaad;

4)BnazeHue CTaHAAPTHBIMH MIPUEMaMH

peuicHus pannOHAJIBHBIX n
HppaluOHAJIbHBIX, II0Ka3aTCJIbHbIX,
CTCIICHHBIX, TPUTOHOMETPUICCKUX

YpaBHEHUH U HEPAaBEHCTB, UX CUCTEM;
HCIOJIb30BaHUE TFOTOBBIX
KOMIBIOTEPHBIX MPOTPaMM, B TOM
yycie JUIsl TIOMCKa IYTH pPELIEeHUs U
WJUTIOCTPAIMU PEIICHUS] YpaBHEHUU U

HEPAaBEHCTB;

5)chopMHPOBAHHOCTh TPEICTABICHHUN
00 OCHOBHBIX MMOHSTHAX
MaTeMaTH4YeCKOro aHajiu3a W HX
CBOMCTBAX, BJIaJICHHE YMEHUEM
XapaKTepU30BaTh [IOBEJICHHE
(hyHKIHH, HCII0JIb30BAHUE

MOJYYCHHBIX 3HAHUH I ONHCAaHUSI U
aHaJn3a peajbHbIX 3aBUCUMOCTEN;
6)BIIaZicHrie OCHOBHBIMU TOHSTHSIMHU O

TUTOCKUX u MPOCTPAHCTBEHHBIX
FeOMETPUIECKHX ¢burypax, )50,
OCHOBHBIX CBOICTBAX;
c(hopMHPOBAaHHOCTH YMEHWUsI
pacro3HaBathb TCOMETPUICCKUE
urypsl Ha UepTexkax, MOJENIIX U B
pearbHOM MUpE; MIPUMEHCHHE

M3y4YCHHBIX CBOHCTB I€OMETPHYECKUX
¢uryp u dopMmyn i penieHus
TEOMETPUYECKHX 3a7ad M 3aJa4 ¢
NPAaKTHYECKUM COJCPIKaHHEM;

Texywuii KOHmMpOTb,
mecmupogarue no
pazoenam u memam,
KOHMPOIbHAsL paboma,
9K3aMeH
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7)chopMHPOBAHHOCTE TIPEACTABICHUI
0 mpoleccax M SBICHHUSAX, MMEIOIINX
BEPOSITHOCTHBIN XapakTep,
CTaTHCTHYECKUX 3aKOHOMEPHOCTSX B
pearbHOM MHpE, OCHOBHBIX MOHSTHIX
JJIEMEHTapHOM TEOpHUU BEpPOSTHOCTE;
YMEHHH HAaXOOUTh W  OLEHHUBATH
BEPOSITHOCTH HACTYIUICHHSI COOBITHH B
MPOCTEHIIINX MIPAKTHIECKIX
CUTYaIUsIX U OCHOBHBIE
XapaKTePUCTHKH CITyIaHHBIX BEITHUINH;
8)BiIageHre HAaBBIKAMHU WCIIOIB30BAaHUS
TOTOBBIX KOMIIBIOTEPHBIX MPOrpamMm
TIPY peIIeHUH 3a1a4.

7)chOopMHPOBAHHOCTH TIPEICTABICHUIMA
0 mpolueccax M SBJICHHUAX, UMEIOLINX
BEPOSITHOCTHBIN XapakTep,
CTaTHCTHYECKUX 3aKOHOMEPHOCTSX B
pearbHOM MHpPE, OCHOBHBIX MOHSTHIX
9JIEMEHTApHOW TEOPUM BEPOSITHOCTEH;
YMEHHH HAaXOOUTh W  OLEHHUBATH
BEPOSITHOCTH HACTYIUICHHSI COOBITHH B
MIPOCTEUIINX TIPAKTHIECKIX
CUTYaIUsIX u OCHOBHBIE
XapaKTePUCTHKH CITyIaiHBIX BEITHUNH;
8)BIageHNe HaBBIKAMHU WCIIOIH30BAHU
TOTOBBIX KOMIIBIOTEPHBIX MPOrpamMm
TIPH pEeIIeHUH 3a1ad.

5. Ilepedenn UCTIONIB3YEMBIX METOAOB OOYUEHUS:

5.1 IlaccuBHBIE: OCHOBHBIE THUIBI U BUJIBI 3aHATHI, YTEHUE, ONPOCHI U T.]I.

5.2 AKTUBHBIC U UHTEPAKTUBHBIC: MO3TOBOU IITYpM, SBPUCTUUYECKHE OECebl,
JIMCKYCCHUU, KPYTJIbIE CTOJIBI, KEMC — METOJI, KOHKYPChI CAMOCTOSTEIIbHBIX U
MPAKTUYECKUX PAOOT, IETOBBIE UTPHI U JIP.



