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1. MIACIIOPT ITPOI'PAMMBbBI YUYEBHOM JUCHUITIMHBI
MaTteMaTuka

1.1. O6s1acTh NPUMEHEHUSs] IPOTPAMMbI

[Iporpamma y4ueOHOI JUACLUIIIIMHBI ABJIACTCS 4acCTbIO OCHOBHOM
npodeccuoHanpHOM 00pazoBaTenbHONM mporpamMmbel B cooTBeTcTBHH ¢ DI'OC,
peanu3yomux 00pa30BaTENbHYI0 IpOrpaMMy CpeaHero (MOJHOTo) oOLIero
oOpa3oBaHMsl, MPU MOATOTOBKE KBaJU(PHUIIMPOBAHHBIX PaOOUYUX U CIEIUAIKCTOB
CPEIHETO 3BEHA

1.2. MecTo aUCHMIUIMHBI B CTPYKTYpe OCHOBHO mnpodecCHOHATIbLHOM
o0pa3oBaTeIbHOM MPOrPaMMbI:

O6m1eobpazoBaTenbHas NporIbHAS TUCIUILUIMHA

1.3. lleqn u 3aga4u JUCHUIJIMHBI — TPeOOBAHUSI K Pe3yJIbTAaTaM OCBOEHUSI
TUCHHUIIMHBI: COJiepkaHne paboueii mporpaMMbl «MaTteMaTrKay HampaBiIeHO Ha
JOCTHKECHHE CICTYIOIINX IEJIeH:
* obOecrieueHre chPOPMUPOBAHHOCTH TPEICTABICHUN O COIUATBHBIX, KYJIbTYPHBIX
1 UCTOPUYECKUX (haKTOpaX CTAHOBJICHUS MaTEMATHKH;
* obecrnieueHue CHOPMHUPOBAHHOCTH JIOTUUECKOTO, aJTOPUTMHUYECKOTO U
MaTEMaTUYECKOTO MBIILICHUS;
* obecrieueHrue chOPMUPOBAHHOCTH YMEHHUM MTPUMEHSTH MOJyYCHHbIC 3HAHUS TIPU
pEIICHUN pa3IMYHbIX 3a/1a4;
» obecrieueHre CHOPMHUPOBAHHOCTH TMPEACTABICHUN O MaTeMaTHKE KakK 4YacTH
OOIIEYEIOBEYECKON KYJIbTYPhl, YHUBEPCAIBHOM S3BIKE HAYKH, IO3BOJIAIOIIEM
OIMKCHIBATh U U3y4YaTh PEATbHBIC TTPOLIECCHI U SIBJICHUSI.

OcBoeHue  coaepkaHusi  y4eOHOM  gucuuIiuiiHbel  «MaremaTukay
o0ecrneunBaeT JOCTHKCHHUE CTYICHTAMU CIEAYIOLUX pPe3y1bmamos.
* IUYHOCHIHBIX
—— c(OpMHUPOBAHHOCTH MPECTABICHUN O MAaTEMATHKE KaK YHUBEPCATILHOM SI3BIKE
HAyKH, CPEJCTBE MOJCIUPOBAHMS SBICHHA W TPOIECCOB, HISAX MW METOAaX
MaTEeMaTHKH;
—— MOHWMAaHKE 3HAYMMOCTHA MaTeMaTHKH JIJTI HAYIHO-TEXHUYECKOTO TIporpecca,
c(hOpMHPOBAHHOCTH OTHOIIEHUSI K MATEMAaTHUKE KaK K 4YaCTH 00IIeUEI0BEUYECKOM
KyJbTYPBI U€pE3 3HAKOMCTBO C UCTOPHUEH pa3BUTHSI MaTEMATHUKH, SBOJTIOLIUECH
MaTeMaTUUYECKUX HJICH;
—— Ppa3BUTHE JIOTUYECKOTO MBIIUICHHS, TPOCTPAHCTBEHHOTO BOOOpaKEHUS,
QITOPUTMHUYECKON KYJIBTYPhI, KPUTHYHOCTH MBIIIICHUS Ha YPOBHE, HEOOXOAMMOM
Ut Oy ytien mpodecCuoHaIbHOM AESITEIbHOCTH, JUTsl IPOJIOJDKEHUS 00pa30oBaHuUs
1 CaMO0Opa30BaHMS;
—— OBJIQJICHUE MAaTEMaTHICCKUMH 3HAHUSAMHU U YMEHUSAMHU, HEOOXOIMMBIMH B T10-
BCETHEBHOM KU3HU, JJISI OCBOSHHUS CMEKHBIX €CTECTBEHHO-HAYYHBIX TUCIUTUINH U
JUCITUTLINH TPOo(eCCHOHATBHOTO MHUKJIA, JIJISA TIOJyYeHHsI 00pa30BaHuUs B 00JIaCTSX,
He TpeOyrouX yriyOJeHHOW MaTeMaTUYeCKOW MOJITOTOBKH,



—— FOTOBHOCTbH U CITOCOOHOCTH K 00pa30BaHMIO, B TOM YHCJIE CAaMOOOPa30BaHUIO,
Ha MPOTSHKEHUM BCEH JKU3HM; CO3HATEJIbHOE OTHOIIEHHWE K HEIPEPHIBHOMY
00pa30BaHMIO KaK YCIIOBUIO YCHEIIHOM NpPOQPEecCHOHANbHON M OOIIECTBEHHOM
NESTEIIbHOCTH;

—— FOTOBHOCTb U CLIOCOOHOCTB K CAaMOCTOSITEJIbHOM TBOPUECKON U OTBETCTBEHHOU
NESTEIIbHOCTH;

—— TOTOBHOCTb K KOJIJIEKTUBHOM paboTe, COTPYJHHUYECTBY CO CBEPCTHUKAMU B
oOpa3oBaTenpHOM,  OOIIECTBEHHO  TOJE3HOHM,  y4eOHO-HCCIeI0BaTENbCKOM,
MPOEKTHOM U JPYTUX BUAAX ACSITEIbHOCTH;

—— OTHOIIICHHE K MPO(PECCHOHANBHOMN JIEATEIBHOCTH KaK BO3MOXHOCTH Y4YacTHs B
pEIIEHWH JIMYHBIX, OOIIECTBEHHBIX, T'OCYJAAPCTBEHHBIX, OOIICHAMOHAIBHBIX
po0em;

* MemanpeomMemHulx:

—— YMEHHE CaMOCTOSATEIBHO ONPEAEIATh LENIN AESITEIbHOCTH U COCTABIIATH IJIaHBI
NESTEIIbHOCTH; CaMOCTOSITENIBHO ~ OCYILECTBISATh,  KOHTPOJMPOBATh U
KOPPEKTUPOBATh JEATEIbHOCTh; MCIIOIb30BaTh BCE BO3MOXKHBIE PECypChl IS
JNOCTHMKEHUSI TIOCTAaBJICHHBIX I€JIed W pealn3allMd IUJIAaHOB JIEATEIbHOCTH;
BbIOMpATh YCHEIIHbIE CTPATETUN B PA3JIMYHBIX CUTYAIHUSX;

—— YMEHHME NPOAYKTHMBHO oOOIIaTbcs U B3aUMOJEHCTBOBaTH B Ipoliecce
COBMECTHON  NI€ATENbHOCTH, YYMUTHIBATh TO3MLMHM  JPYI'MX  yYaCTHHUKOB
NesATeIbHOCTH, 3()(PEKTUBHO pa3pemiaTh KOH(IUKTHL;

—— BIJIQJICHUE HaBbIKAMHU TI03HABATEIbHON, Y4EOHO-HUCCIEAOBATEIbCKON U
IIPOEKTHOM JESATENbHOCTH, HAaBbIKAMU pAa3pelIeHHs] MpoOJeM; CHOCOOHOCTh U
TOTOBHOCTb K CAMOCTOATEILHOMY IMOMCKY METOJIOB PEIICHUSI MPAKTUYECKUX 3a/1a4,
MPUMEHEHHUIO Pa3INYHbIX METOJIOB MO3HAHUS;

—— TOTOBHOCTb M CHOCOOHOCTh K CaMOCTOSITENbHOW HMH(DOpMaMOHHO-
N03HABATEJIbHOMN JEeSATEIbHOCTH, BKIIOYAsi YMEHUE OPUEHTUPOBATHCS B Pa3IMUHBIX
UCTOYHUKAX MH(OpPMAlMM, KPUTHUYECKH OLCHHBaTh M HHTEPIPETUPOBATH
uH(pOpMaIMIO, TOTYYaEeMYIO U3 Pa3IMYHbIX HCTOUHUKOB;

—— BJIQJICHUE A3BIKOBBIMHU CPEACTBAMU: YMEHUE SICHO, JIOTUYHO U TOYHO M3JIaraThb
CBOIO TOUKY 3pEHUs, UCIOIb30BaTh aJICKBAaTHBIE SI3bIKOBBIE CPEJICTBA;

—— BIJIaJICHUE HaBbIKAMU [I03HABAaTEJbHOM peQeKCUH KaK OCO3HaHUS
COBEpIIAEMbIX JEHCTBUI M MBICIUTENBHBIX MPOLECCOB, WX pE3yJNbTaTOB MU
OCHOBAaHUi1, TPaHUI] CBOETO 3HAHMS W HE3HAHUS, HOBBIX MO3HABATEIHHBIX 3a7a4 U
CPEICTB AJIsl X JOCTHUKCHHUS;

—— IIeJIEyCTPEMIICHHOCTh B TIOMCKAX M MPUHITHH PEIICHNH, COOOPa3UTEIbHOCTh U
WHTYUIUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEJICTaBICHUN; CIOCOOHOCTH
BOCIPUHUMATh KPacoTy U TApMOHHIO MHPA;

nPeOMenHbIX:

—— c(OpMHPOBAaHHOCTh MPEJCTAaBICHUI O MaTeMaTUKe Kak 4YacTh MHUPOBOM
KyJIbTYpbId MECTE€ MAaTeMAaTHKH B COBPEMEHHOM NIUBWIM3AIMH, CHocoOax
OIKCAHUS SBJICHUM pealbHOTO MHpa HAa MAaTEeMaTUYECKOM SI3bIKE;

—— c(hOpPMHUPOBAHHOCTh MPEJCTABICHUM O MaTeMAaTUYECKUX TMOHATHUAX Kak
BAXHEHIINX MaTeMaTHYECKHX MOJENSIX, MO3BOJISIONIMX OIUCHIBATh U HM3ydaTh



pa3HbIe IPOLECCHl W SBICHHS; HMOHUMAHHE BO3MOXHOCTH aKCHOMAaTHUYECKOIO
IIOCTPOEHUSI MaTEMATUYECKUX TEOPUH;

—— BJIAJICHHE METOJAMM JI0Ka3aTeJIbCTB M AJITOPUTMOB PEIIEHUS, YMEHHE HX
IIPUMEHATH, IPOBOJAUTH JOKAa3aTEIbHbIE PACCYKICHUS B XO/1€ PEUICHUS 3a/1a4;

—— BIIQJCHUE CTAaHJAPTHBIMM IPUEMAMH  PEIICHHWS  PAlUOHAIBHBIX U
VPPaLMOHAIBHBIX, IOKA3aTEIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN
Y HEPaBEHCTB, UXCUCTEM; HMCIIOJIb30BAHUE I'OTOBBIX KOMIIBIOTEPHBIX IIPOIPaMM, B
TOM YHUCJE JUIsl TOMCKA IMYTH PELICHHs] WM WUIIOCTPAlWU PEUICHUs YPAaBHEHUM U
HEPABEHCTB;

—  c(hOpPMHUPOBAHHOCTh  TMpPEACTaBICHUA 00  OCHOBHBIX  MOHATHUAX
MAaTeMaTHYECKOTO0 aHAJIN3a U UX CBOMCTBAX, BJIAJCHUE YMEHUEM XapaKTepU30BaTh
NoBeJCHUE (YHKIMI, HCIOJb30BAHME IOJYYECHHBIX 3HAHWA MJI1 ONUCAaHUA H
aHaJIN3a PEAIbHBIX 3aBUCUMOCTEN;

—— BIJIQJICHUE OCHOBHBIMU IIOHATHUSAMHM O IUIOCKUX U IIPOCTPAHCTBEHHBIX
reOMEeTpUYECKUX (pUrypax, MX OCHOBHBIX CBOMCTBaX; C(HOPMUPOBAHHOCTh YMEHUS
pacrno3HaBaTh reoMeTpHueckue (Urypbl Ha 4epTexax, MOAENAX U B peaJbHOM
MUpE; MIPUMEHEHNE M3YyYEHHBIX CBOWCTB reoMeTpudeckux ¢uryp u Gopmyn amis
pELIEeHUs TEOMETPUYECKUX 3a1a4 U 3a/1a4 C IIPAKTUUYECKUM COJEPKAHUEM;

—— ¢(hOpMHUPOBAHHOCTh TPEACTABIECHUI O TMpoleccax U SBICHUSAX, UMEIOUINX
BEPOSTHOCTHBIN XapaKTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTX B PEAJIbHOM MUPE,
OCHOBHBIX IOHATHUAX 3JIEMEHTAPHOU TEOPUH BEPOSITHOCTEN; YMEHU HAXOIUTh U
OLICHHBATh BEPOSITHOCTU HACTYIJIEHUSI COOBITUIA B MPOCTEUIINX TPAKTUYECKUX
CUTyalUsX U OCHOBHBIE XapPAKTEPUCTUKH CIyYalHbIX BEJINYNH;

—— BJIAQJICHNE HABBIKAMH MCIOJIb30BAHMS TOTOBBIX KOMITBIOTEPHBIX IPOIPAMM IIPH
peneHnuy 3aaa4.

1.4. PexoMeHayemMoe KOJHYECTBO YACOB HA OCBOEHHE MPOrpaMMblI

TUCHUNIHHBI:

MaKCUMaJIbHOW y4eOHOM Harpy3ku oOyuatomierocst 360 yacoB, B TOM YuCIIE:
00s3aTeNbHON ayIUTOPHOM yueOHOM Harpy3ku oOydaromerocs 290 yacos;
CaMOCTOATENbHOM paboThl oOy4varomierocs /0 yacos.



2. CTPYKTYPA M COJIEP)KAHUE YYEFHOM JUCIUILIAHBI

I11.01 MATEMATHUKA

2.1. O0bem y4eOHOH JUCHUIIMHBI U BUbI Y4eOHOH padoThl

Bun yueo6Hoii padoThl

Oo0vem uacoe

MakcumajibHas yyeOHasi HATPy3Ka 360
Oobs3aTeIbHANA ayAUTOPHAA y4eOHAsI HATPY3KA 290

B TOM YHCIIE: TECOPETUIECKHE 3aHITHS 290
CamocrosiTesibHasi paboTa o0y4yaromerocsi (BCero) 70

IIpomesxcymounas ammecmayus 8 hopme dK3ameHa




2.2. PaGounii TeMaTHyecKHMil IJIAH U cO/lep:KaHUe Y4eOHOM TMCUUIIIMHBI:

BJ1.01 MATEMATHUKA
HaumenoBanmue Conep:kanue y4eOHOIro MaTepuaJa, naﬁopaTogﬂble U [IPAKTHYeCKHEe padoThl, O0BbeM yacoB YpoBeHb
pa3aeaoB U TeEM CaMOCTOSITEJIbHAS PadoTa 00yYAKIIUXCH OCBOEHMHSI
1 2 3 ]
Paznea 1. Pazeumue nonamus o uucie 17
Tema 1.1. IHeable n panmoHaJIbLHBIE YHCJIA 8 2
IToHsTHE O LENBIX U palMOHAIIBHBIX yuciax. JeMCTBU C LenbIMU Yuciamu. JlencTBus ¢ 1
alMOHaJbHBEIMHY YHCIIaMU.
ecT Nel
MartemaTunueckuid TUKTAHT Nel 2
Ilpaxmuueckoe 3anamue 3
CamocrositeqbHasi padora Ne 1 3
CamocTosiTeibHas padora Ne2 2
CamocTosTe/IbHAs pad0Ta 00y4alOIUXCA: BEIIOJHESHNE JOMANTHETO 3aJaHus 1
Tema 1. 2. JlecTBUTEIbHBIE YHCIA 6 2
[loHsATHE O ACHCTBUTENBHBIX YKCIax. J[eMCTBUSA ¢ AEMCTBUTEIbHBIMU YHCIAMU 1
Tpaxmuueckoe 3ansmue 1
IIpakTn4yeckoe 3ansiTue Nel 2 2,3
ITpakTH4yeckoe 3ansiTue Ne2 2
CamocTosTe IbHAS pa00Ta 00YVYAIOIIUXCSA: BEIIOJHEHNE JOMAITHETO 3aJaHUS 1
Tema 1. 3. IIpuOan:KeHHbIEe BLIYHCJIEHHS 3 2
ITonsTHE M NpUOIMKEHHBIX BBIYUCICHUAX. [I[puMeHeHne NIPUOIMKEHHBIX BBIUMCICHUH B _
MaTeMaTHke, PU3UKe U APYruX TUCHUILINHAX.
%pHMeHeHHe NpUOJIMKEHHBIX BBIUMCICHUHM B MaTeMaTHKeE, PU3UKE. 2
pakmuyeckoe 3anHamue
KonTpoannas padora Nel 1
Pa3nen 2. KopHu, crenenu, jorapumbl 38
Tema 2.1. KopHu u crenein 7 2
ITonsiTe KOpHA N-0M cTeneHu u3 yucia. CeoucTBa KopHeH. [IoHATHE cTEeneHu. 1
Tpaxmuueckoe 3ansmue 1
Tect Ne2 1
CamocrositeibHas padora Ne3 4
IMpakTyeckoe 3ansitue Ne3
CamocTosTe/IbHAs pa00Ta 00YYAIOIIUMXCA: BEIOJHEHNE JOMANTHETO 3aJaHUs 2
Tema 2.2. KopHu HATYpaJibHOH CTeNEeHU M3 YHCJIA. 5 2
ITonaTre KOpPHs HaTypaIbHOM CTEIEHH U3 YKcia. CBOMCTBA KOPHEH C HATYPalbHOU CTENECHU. 1
%CI/ICTBI/HI C KOpHSIMU HaTypaJbHOUN CTETICHH. )
pakmuyeckoe 3anamue
IIpakTnyeckoe 3anaTHeNed 2
Tema 2.3. CreneHu ¢ pallMOHAJBLHBIMY H I€HCTBUTEIbHBIMH NOKA3aTEASMHU NOKA3aTEJIEM 10 2
CBornicTBa CTENEHEH € pallMOHAIBHBIMY U I€NCTBUTENLHBIMU ITOKAa3aTeIsAMU MOKa3aTeneM. JleHcTBus 1
CO CTEIEHSIMM C pallMOHAJbHBIMHU M IEHCTBUTEILHBIMU OKA3aTEISIMHU ITOKA3aTeJIEM.
IIpakTyeckoe 3ansaTHe Ned 9

I[IpakTHueckoe 3ansiTue Neb




KOHT])O.]'[])HO HN3MEPUTECIbHBIC MATECPHUAJbI IO TEME «KO])HI/I H CTCIICHU»

Tema 2.4.

IToka3zarenbHas pyuknus. Jorapudpmuueckass GyHKIHUsA.

ITonsitue norapudma, onpenenenre. CBOUCTBA 10rapu@MoB.

IIpakTuyeckoe 3anaTue Ne/

IIpakTHyeckoe 3ansTHe Ne

IIpakTuyeckoe 3ansiTue Ne9

IIpakTnyeckoe 3ansitue NelO

CamocrosiTeibHas padora Ne4

KOHT%OJILHO U3MepHuTe/IbHbIe MaTepuaJbl 0 TeMe «lloka3arenbHas QyHKIMA»
Tect Ne3

IIpakTHyeckoe 3ansaTue Nell

IIpakTuyeckoe 3ansaTue Nel?2

KoHTpo/ibHO H3MepHuTeJbHbIe MaTepUAaJibl 0 TeMe «KOHTPOJIbHO U3MEPUTEIbHBIE MAaTEPUAIIBI 10
teme «Jlorapudmudeckas G yHKIUS

14

KonTpoJuanHas padora Ne2 «KopHu, cTreneHnu, JJorapu(pmMon

Pa3pea 3.

OCHOBBI TPUTOHOMETPHH

Tema 3.1

Pagnannas MeEpa yrJia. BpalllaTeJ'lBHOC ABHKCHHE.

I'panycHas u paauanHas Mepa yria. @opMyiibl IEpexo/ia U3 IpadyCHON B paiuaHHYIO MEpPY U
oOpatHo. [loHsATHE BpalaTeIbHOTO ABHKEHUS.
Ipaxmuueckoe 3ansamue

MarteMaTH4eCKNH TUKTAHT No2

Tema 3.2

CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC YN CJIa

OHDG,I[CJ'ICHI/IC CHHYCA, KOCHMHYCA4, TAHI'CHCA 1M KOTAHI'CHCA YMCJid. FCOMCTDI/I‘IGCKI/Iﬁ CMBICJI.

I'eoMeTpHYSCKHI CMBICI TPUTOHOMETPHUCCKUX (DYHKITHI.

Tema 3.3

OcHoOBHbIE TPUTOHOMETPHYECCKHUE TOXKIACCTBA, d)OpMVJ'[bI NPpUBCACHUSA

OCHOBHBIE TPUTOHOMCETPHUYCCKHUC TOXKACCTBA. ynpOH_ICHI/IC BLIpa)KCHI/Iﬁ C UCIIOJIb30BAHUEM OCHOBHBIX

TPUTOHOMETPUIECKUX TOXkAeCTB. DopMynbl npuseneHus. IIpumenenne GpopMyin npuBeIcHUS 115
YIPOIIEHUS BHIPAXKEHUI U I0KA3aTeIbCTB TOXK/IECTB.

N NHHNN e (oS

HDI/IMGHCHI/IC d)opMle NPpUBCACHUA I YIIPOIICHUA BBIDa)KeHI/Iﬁ M 10Ka3aTCJIbCTB TOXKICCTB.

Tema 3.4

Tpuronomerpuyeckue popMyJibl, Ipeodpa3oBaHue NPOCTEHIIMX TPUTOHOMETPUYECKHX
BbIPasKeHH i

(6]

OCHOBHBIE TPUTOHOMETpHUUYECKHE PopMylIbl. [TpuMeHeHne TpUroHoMeTpUIECKUX (POPMYJT AJIs
npeoOpa30BaHUsl TPUTOHOMETPUUECKUX BBIPAKEHUH.

-

IIpumenenyre TPUrOHOMETPUUIECKUX (POPMYII I IPEOOPa30BaHNsl TPUTOHOMETPUYECKHX
BBIPAXKEHUH.
[TpakTHyeckoe 3aHsATHE

CamocrosiTeqibHasi padoTa Ne5

CamocrosiTenLHas

padora 00y4arIUMXCH: BHINOJHEHUE JOMAIIHETO 3aJaHUs

Tema 3.5

ITIpocreiimme TpUroHOMeTPpHYECKHE YPABHEHHUSA

Pemenne nmpoctenmynx TPUroHOMETPUUYECKUX ypaBHEHUH. [[puMeHeHne TPUroHOMETPUYECKHUX
ypaBHEHM B (hU3UKE, DIEKTPOTEXHUKE.

= O NN N

Pemenue npocrenmx TpUroHOMETPUUECKUX YPABHEHUH.
IIpakmuueckoe 3ansmue

CamocrosiTeqbHasi padoTaNe6

CamocrosiTeJLHas

padoTa 00yUaIINMXCS : BRINOJIHCHNE JOMAITHETO 3aJaHMs

Tema 3.6

| IIpocTeliliie TPUTOHOMETPHUUYECKHE HEPABEHCTBA

WHN N

N W w




Pelienne npocTeNInX TPUTOHOMETPHUESCKIX HEpaBEeHCTB. HepaBeHCTBA ¢ MapaMeTpPOM. 1
Pelienue npocTeHMx TPUrOHOMETPUYECKUX HepaBeHCTB. HepaBeHCTBa ¢ mapaMeTpoM. -
Ilpaxmuueckoe 3ansmue 2
CaMocTosiTeJIbHasE pa00Ta 00YYaKOINIUXCS: BRIIOJHCHHUE JOMAIIIHEr0 3aJaHuUs 1
Tema 3.7 ApPKCHHYC, AaDKKOCHHYC, ADKTAHI'€HC YHCJIA 8 2
IToHsiTHE apKCHHYC, ApKKOCUHYC, apKTaHTeHC yucia. CBOKMCTBA apKCUHYCa, apKKOCUHYCA, 1
apKTaHI€Hca Yuciia. >
pakmuyeckoe 3ausamue
KoHTpo/1bHO H3MepHUTEIbHbIE MATEPHAJIBI 10 TeMe «TPUTOHOMETPHS 4
CamocTosTe IbHAS pad0Ta 00YVYAIOIIHUXCA: BEIIOJHEHNE JOMAITHETO 3aJaHUs 2 3
KonTpoabHasa padora Ne3 «OCHOBBI TPUTOHOMETPHL 1
Paznen 4. DYHKIUU, HX CBOIICTBA U IrpapuKH 35
Tema 4.1 DyHkMS. 5 2
ITousitue Gynkuuu. Ob0IaCTh ONpeeICHUs] U MHOXECTBO 3HaYCHUM, rpaduK PyHKIIMH, TOCTPOCHHUE 1
rpaMKoB (ﬁ,;’{HKHHfI, 3aJaHHBIX PA3JIUYHBIMU CIOCOOAMH.
Iloctpoenue rpadukoB pyHKIUH, 3aJaHHBIX PA3JIMUYHBIMU CIIOCOOAMHU. -
IIpaxmuueckoe 3anamue 2
CamocTosiTeJbHasa padora Ne7 2
CamocrosiTesibHasi pa0d0Ta 00y4YarOLIMXCSL: BBIIOJIHEHUE JOMAILHETO 33/1aHUS, BBIIIOJIHEHUE PACUYETHO-TPA(YPUIECKOTrO 2 3
3aJaHus
Tema 4.2 CBolicTBa QYHKIHH 5 2
CgoiicTBa yHKIIUU: MOHOTOHHOCTb, YETHOCTh, HEYETHOCTh, OTPAHMUYEHHOCTh, IEPUOTUIHOCTD. 1
[TpoMeXyTKHM BO3pacTaHusl, YObIBaHUSI, HAMOOJIbIIICE M HAUMCHBIIICE 3HAUCHUS, TOYKH KCTPEMyMa.
HccnenoBanue GyHKINUU, HAXOXKIEHUE IPOMEKYTKOB YObIBaHMS, BO3pACTaHUA, TOUEK IKCTPEMYyMA. -
Ilpakmuueckoe 3ansmue 2
CamocTosiTeJbHasa padora Ne8 2
CamocTosiTesibHasA paboTa 00y4aKIIMXCS BIIIOTHEHUE JOMAILIHETO 3aaHUs, BBINOJHEHUE PACUETHO-TPA(PUIECKOTO 2
3aJaHuUsl
Tema 4.3 OOpaTHble (PDYHKIINH. /) 2
[TousiTue 00 oOpaTHOM (pyHKIMU. OOJACTh ONPENEIICHUS U 00JIACTh 3HAUEHUH OOPATHON (PyHKIIUH. 1
I'paduk oOpaTHOM (PYHKIIHMH.
ITocTpoeHue rpaduKOB 0OpaTHHIX (DYHKIIMH. 1
CamocTosiTeJbHasa padora Ne9 2
CamocrosiTesibHasi pad0oTa 00y4YarOIMXCS BBIMOJHEHUE JOMAITHETO 3a/JaHHs], BBIIIOJIHEHUE PACYETHO-TPaUIECKOTO 2 3
3aJaHuUsl
Tema 4.4 Apudmernyeckue onepanuu Haja GyHKUMSIMU. 8 2
Apudmerndeckne onepauuu Haga GyHKmusMu. CnoxxHas QyHKIMsS (KOMIIO3UITHS) 1
BrimonHenue apupMeTnieckux onepauui HaJl QyHKIUSAMMU. 1
IIpakmuueckoe 3ansmue 2
CamocrosiTeqibHasi padora Nel( 2
CamocTosiTesibHasi padoTa 00y4aKOIIMUXCS BBIOJTHEHUE JOMAIITHETO 3a1aHMs, BBIMIOJHEHNE PACUeTHO-TPpaiIecKoro 2
3aJ1aHUsI
Tema 4.5 CreneHHble, NOKA3aTedAbHbIE, JorapupMuuecKie H TPUrOHOMEeTpUUYecKHEe (DYHKITUHI 7 2
CBOICTBA CTENEHHBIX, IOKA3aTEJIbHbIX, JOTapU(PMUUECKUX U TPUTOHOMETPUUECKUX (DYHKIUH. 2
I'padyiku CTENEHHBIX, TOKA3aTEIbHBIX, JIOTAPU(PMUUYCCKUX M TPUTOHOMETPUUYCCKUX (DYHKIIHH.
CpouicTBa ¥ rpaQMKM CTENEHHBIX, I0KA3aTEbHBIX, IOTrapPUPMUIECKUX U TPUTOHOMETPUUECKUX 1
KITAH.
%Kmuqecme 3auamue 2
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| CamocTosiTeabHasi padora 3ansitusa Ne 11

CamocTosiTeIbHASA
3a1aHusd

paGoTa 00y4aroLIUXCs BBIOJTHEHUE JOMAITHETO 3a/1aHHUs, BBINOJIHEHUE pacueTHO-IpapuuecKoro

Tema 4.6

OOpaTHbIe TPUTOHOMETPHYECKHE PYHKIIUH

ITonarue 06 0OpaTHBEIX TPUrOHOMETpUUECKUX QyHKIMAX. X ocHOBHEIE cBOMCTBA. ['paduku
00pPATHBIX TPUTOHOMETPUUYECKUX (DYHKIIMH.

CporicTBa U rpadUKH 0OpaTHBIX TPUTOHOMETPUICCKUX (D YHKITHH.

CamocTosiTeJibHas padora Nel2

CamocrosiTeJIbHASA
3alaHusd

pa60Ta oﬁyqamumxc;l BBIITOJIHEHUEC JOMAIIHEI O 3aaHus, BBIIIOJTHCHUE paCLIeTHO-Fpa(i)I/I‘ICCKOFO

Tema 4.7

IIpeoOpa3oBanusa rpaguKoB.

[TapamienbHpIi IEPEHOC, CAMMETPUS. OTHOCUTEIILHO OCEH KOOPAMHAT U OTHOCHTEIILHO Havaja
KOOpPJMHAT, PACTSYKEHUE U CKATUE BJIOJIb OCEW KOOPIMHAT.

BrinonHeHnue yeprexei rpa@ukoB PYHKIMHA M pa3JnYHbIX IPeo0pa3oBaHUH IpadHKOB.

Brimonnenne yepTeked rpauKoOB (PYHKIIUH B Pa3JIMYHBIX IIPE00pa30BaHUN T'Pa(pHKOB.

CamocroaTeabHas
3a1aHUsA

padoTa o0y4arommXxcs BbIIIOJHEHUE JOMAIIHETO 3a/1aHKsl, BBIIIOJIHEHHE PACYETHO-TPa(hUIECKOr0o

KonTpoabHasa padora Ned «DyHKIMH, X CBOHMCTBA U rpadUKI»

Pa3pea 5.

Hauajga MmaTeMaTH4eCKOI0 aHAJU3A

Tema 5.1

IMocaenoBaTeILHOCTH.

NOH N HH R AN NE R NN

[TonsiTue nmocnenoBareabHOCTH. CrIOCOOBI 3aJaHUS K CBOMCTBA YHCIIOBBIX MOCIIEI0BATEILHOCTEH.
[TonsiTuu o npezene nociaenoBaTebHOCTH. [Ipeen MOHOTOHHOM OrpaHMYEeHHOM
nocnenoBareilbHocTH. CyMMUpOBaHME MOCIIEJ0BaTeNbHOCTEN. beckoHeuHo yObIBaroIas
reoMeTpHYEecKas IPOrpeccusl.

[

Haxoxnenue npeaena MOHOTOHHON OTPaHMYEHHOM IOCIE0BaTEIbHOCTH. CyMMHUPOBaHHE
IIOCJIEA0BATENbHOCTEN. BECKOHEYHO YOBIBAIOIIAs I€OMETPUYECKAst IPOTPECCHS.

CamocrositeqibHasi padora Nel3

CaMocTosiTeIbHASA

paﬁoTa oﬁyqamumxca BBIITOJIHCHUC JOMAIIHEIO 3a1aHUsA

Tema 5.2

ITpousBoaHasi.

=
NN -

ITonsTHE O IPON3BOIHON (PYHKIIMH, €€ TEOMETPUIECKUN U (PU3NUECKUNA CMBICI. Y pABHEHHE
KacaTesbHOM K rpaduky QyHkuuu. [IpousBoanbie cyMMEL, pa3HOCTH, IPOM3BEACHHUS, YACTHOTO.
[Tpon3BoIHBIE OCHOBHBIX AJIEMEHTapHbIX (PpyHKUMN. [IpruMeHenne npou3BoAHON K UCCIEOBAHUIO
rpaduxoB pyHKIMHA 1 ocTpoeHuto rpadukos. [IponsBoaHbie 00paTHON QYHKIIMH U KOMITO3ULIUU
KLU
pakmuyeckoe 3anamue

N

IIpakTnueckue 3ansaTua Ne 13

KOHTpOJILHO HN3MEPUTCECIbHBIC MATCPHUAJBI IO TEME ((HDOI/IBBOI[HEU[»

KonrpoabHas padora Ne5 «[IpousBognasy

CamocrosiTeJLHas

padoTa 00yJaIOIIMXCS BRINOJIHCHIE JOMAITHETO 3aJaHus

Tema 5.3

Bropasi npou3BoaHasi.

BTtopas mpou3BoHas1, €€ reoMeTpruuecKui U (pU3n4eckuil cMbICil. [I[puMeHeHne npon3BOJHOM K
¥CClIeJOBaHMIO TpaguKkoB QyHKIMI U mocTpoenuio rpadukos. Haxoxaenne ckopocTy aj1s npolecca,
3aaHHoro hopMyJIoN U rpauKOM.

o NNEHENN

[IpMenenue NpOM3BOAHON K UCCIIEA0BAHUIO TPA(YUKOB (DYHKLUHI U MOCTPOSHUIO FPa(UKOB.
Haxoxaenne ckopocTu ajs mpoiiecca, 3aJaHHoro (popmyrioi u rpadukom.
IIpakmuueckoe 3anamue

CamocTosiTeibHasi padoTa Ne 14

CamocTosiTeIbHAA

paﬁoTa OGV'-[aIO].HI/IXCﬂ BBIITOJIHCHUEC JOMAIIHCTO 3aaHKs, BEIIIOJHCHUEC DvaeTHO-Fpa(bI/I‘{CCKOPO

NN B~
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3aJaHusA

Tema 5.4 ITepBooOpa3Hasi u MHTerpaJl. 13 2
ITonsTre nepBooOpa3HOM U UHTErpasa(ONpeSeIICHHOIO U HEOIIPEAEIICHHOr0). Tabnuna
nepBooOpasHeIX. [IpuMeHenne onpeneIeHHOro HHTErpana Uil HaX0XkKACHHS IUIOMann 2
KpuBoJmHelHO# Tpanenun. ®opmyna Hetotona — JleiOuuia. [IpuMepsl mpuMeHEeHHs HHTETpaia B 4
W3UKE U TEOMETPUH.
pakmuyeckoe 3ausmue
IIpakTHueckoe 3anaTueNel4 4
KoHTpoJibHO H3MepuTeIbHbIe MaTepuaJibl 0 TeMe «IIepBooOpa3Has U MHTErpa» 2
KonTpoabHasa padora Ne6 «IIeppooOpa3Has M HHTETPaJL.» 1
CamocTosiTesibHasi pad0oTa 00y4YarOIMXCSl | BBITIOJIHEHUE JJOMAIIHETO 3a/IaHKs, BBIIIOJTHEHHUE pacyETHO-TpaduuecKoro 2 3
3aJaHus
Tema 5.5 YpaBHeHHs H HEPABEHCTBA. 9 2
PaBHOCHJIBHOCTH ypaBHEHUI, HEPABEHCTB, CUCTEM. PalinoHalibHble, UPpallMOHAIbHBIE,
MOKAa3aTeJIbHbIC U TPUTOHOMETPUUECKHUE YPaBHEHUS U CUCTeMbl. OCHOBHBIE MPUEMBI UX PEIICHUS 1
(pazyioxeHue Ha MHOXKHUTEIIH, BBEJCHNE HOBBIX HEU3BECTHBIX, TIOJICTAHOBKA, IPaUIeCKHil METO.).
IIpakTuyeckoe 3ansitue Ne 15 4
IIpakTHyeckoe 3anaTue Nel6
IIpakTHyeckoe 3ansaTue Ne 17 2
CamocrosiTeibHas padoTaNel5 2
CamocrosiTesibHasA padoTa 00y4YaKIIUXCS: BHIIIOJIHEHUE TIOMAIIHETO 3a/1aHUs 1 3
Tema 5.6 PannonanbHble, HPPAIlMOHAJbHBIE, OKA3ATEJIbHbIE H MIPUZOHOMEMPUUECKUE HEPABCHCME. 7 2
PaitnonasnbHble, HppalliOHaIbHbIC, TOKA3aTEIbHbIC U MPUCOHOMEMPUYECKUE HEPABEHCIEA. 1
OCHOBHBIC TPUEMBI UX PEIICHUS.
ngeMH peLIeHNs] HEPABEHCTB PA3JIMYHOTO THIIA. 1
pakmuyeckoe 3ausmue 1
CamocrosiTeqibHasi padoTaNel6 4
CamocToaTe/ibHAs pad0Ta 00YYAaIOIMXCSA . BRITOTHEHNE JOMAIITHETO 3aJaHUs 1 3
Tema 5.7 Penienyue ypaBHeHUH M HEPABEHCTB Pa3JMYHbIMHM METOAAMHU 4 2
Hcnonb3oBanue CBOMCTB U rpaMKOB (DyHKIMHU IIPU PELIEHUH YPAaBHEHUH M HEPABEHCTB. MeTon
WHTEpBaJoB. M300pakeHre Ha KOOPIMHATHOMN TJIOCKOCTH MHOYKECTBA PEIICHUI YPaBHEHUM U 1
HEPABEHCTB C JIBYMs IEPEMEHHBIMHU 1 UX CHCTEM.
Hcnonp30BaHnEe CBOMCTB U Ipa(pUKOB (DYHKLUH IIPU PELLIEHUU YPABHEHUH U HEPABEHCTB. MeToq 1
WHTEPBAJIOB.
CamocTosiTeqibHasi padora Nel7 2
CamocrosiTe/ibHasA padoTa 00y4aKOIIMXCS . BHIITOJIHEHUE JIOMAILIHETO 3a/I1aHMs, BBIIIOJIHEHUE PACUETHO-TPA(YHUUECKOTO 1
3aJ1aHUsI
Tema 5.8 MeToabl MATEMATHYECKOT0 AHAJIU3A 4 2
[TpuMeHneHrne MaTeMaTUueCKINX METOIOB JIJIsl PEIICHHS COJIEP)KATEIbHBIX 3a7a9 U3 PA3TMIHBIX 1
o0JiacTei Hayku M IpakTUKU. HTepnpeTalus pe3yabTara, Y4eT peajlbHbIX OrpaHUYeHHI
IIpuMeHenre MaTEMaTUUECKUX METOJ0B ULl PELIEHHs COAEPMKATENBHBIX 3a/1a4 U3 Pa3IMYHBIX 1
00J1acTeil HAYKH M IPAKTHKH.
CamocTosiTeibHasi padoTra Nel§ 2
CamocTosiTesibHasA pa0oTa 00y4aKIIUXCS BHINOIHEHUE JOMAILIHETO 3aaHUs, BBINOJHEHUE PACUETHO-TPaPUUIECKOr0o 2 3
3aaHus
Paznen 6. | KoMOuHaTOpHKA, CTATHCTHKA, TEOPHUS] BEPOSITHOCTEH 10
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Tema 6.1 JJIeMeHThl KOMOMHATOPHKH 2
OCHOBHBIE TMOHSTHS KOMOMHATOPUKH. 3aJadyd Ha MOJICYET YKCJIa pa3MEIICHUH, MNEPEeCTaHOBOK,
coueranuii. Pemienue 3amau Ha mnepebop BapumanToB. Popmyna Ounoma Hprorona. CBolicTBa 1
OMHOMMHANIBHBIX K03 duimentoB. Tpeyroapauk [lackais
Peuienue 3amnau Ha nepedop BapuanToB. @opmyna ounoma HeroToHa. CBOMCTBa OMHOMUHAIBHBIX 1
K02 () (PUIIMEHTOB.
Pewenue 3anau Ha nepedop BapuanToB. dopmyna OuHoma Herotona. CBolicTBa OMHOMUHAIIBHBIX 1
K03 dHUIIHEHTOB.
CamocTosTe/ IbHAs pad0Ta 00YYAIOIIUXCA . BEIMOTHEHNE JOMAIIIHETO 3aJaHUs 2 3
Tema 6.2 J1IeMeHTHI TEOPHH BEPOATHOCTEH. 3 2
CoObITHE, BEPOATHOCTL COOBITHSA, CIIOKEHUE U YMHOKEHUE BeposiTHOCTeU. [lonsaTre o
HE3aBUCHUMOCTH COOBITHH. J{UCKpeTHas clydaiiHas BEIMYHMHA, 3aKOH €€ pacrpeeneHus. YucioBbie 1
XapaKTCPUCTUKHU AUCKPETHOM cllydaiiHOM BennuuHbL. [IoHSITHE 0 3aKOHE OOJIBIIMX YHCel
3aKkoH pacOpeacacHNs JUCKPETHOM CIYJalHOM BEJIMYMHBI. 3aKOH OOJIBIITNX YHCEII. 1
3akoH pacOpeneacHNs JUCKPESTHOM CIYYalHOM BEJIMYMHBL. 3aKOH OOJIBIITNX YHCEIlL. 1
CamocTosiTeJIbHAs pad0oTa 00YYaIOIIMXCS . BRIIOJHEHUE JOMAITHETO 3aJaHHUs] 2 3
Tema 6.3 JJIEMEHThI MAaTEMATHYECKOH CTATUCTHKH. 4 2
IIpencraBnenue naHHbIX (TaOIMIBL, JUArpaMMBbl, Tpa()UKH), FT€HEepaJIbHasi COBOKYIIHOCTb, BEIOOPKA,
cpenHee apupmMeTndeckoe, Mmeauana. [loHsaTHe 0 33/1a9aX MaTEMaTHYECKON CTaTUCTUKU. PerreHne 1
MNPaKTHYCCKUX 33124 ¢ IPUMEHEHUEM BEPOSTHOCTHBIX METOJOB.
PenieHue npakTHYCECKUX 331384 ¢ IPUMEHCHHEM BEPOSITHOCTHRIX METOOB. 1
PenieHne npakTHYECKUX 33184 ¢ IPUMEHEHHUEM BEPOSITHOCTHBIX METOJIOB. 1
CamocrositeqabHasi padora «KoMOMHATOPHKA, CTATUCTHKA, TEOPHSI BEPOATHOCTEN) 1
CamocTosTe IbHAS pad0Ta 00YVYAIOIIUXCSA . BEINOJTHEHNE JOMAIIIHETO 3aJaHus 2 3
T'eomeTpus
Paznen 7 IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE. 11
Tema 7.1 B3aumHoe pacnoJioykeHne NpsiMbIX M IJIOCKOCTEH B MPOCTPAHCTBE. 6 2
B3anMHO€E pacmonoXeHue AByX NPsAMBIX B IpoCTpaHCTBe. [TapannenbHocTh nﬁﬂMoﬁ U IUIOCKOCTH.
[TapamnensHOCTH TUIOCKOCTEH. [lepneHaANKYISIPHOCT IPSIMON U TUIOCKOCTH. [lepnienaukynsp u 2
HAKJIOHHAs. YTOJI MEXAY IPSAMOM U INIOCKOCTBIO. [IByrpaHHBIN yros. Yol MexAy IMJIOCKOCTSIMHU.
[lepneHaMKYAIPHOCTD JIBYX INIOCKOCTEH
BzanmHoe pacnoiokeHHe NPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTRE. 2
CamocTosiTeJbHas padora Ne 19 2
CamocrosiTeibHasi pa00Ta 00y4YaOIIMXCSl . BEIIIOJHCHHE JOMAIIHETO 3a0aHus 2 3
Tema 7.2 I'eomeTpryeckue npeodpa3oBaHusi NPOCTPAHCTBA 5 2
['eomeTpuyeckue mpeodpa3zoBaHuUs MPOCTPAHCTBA: MapalieIbHbIA IEPEHOC, CHMMETPHUS
OTHOCHUTEIIBHO TuTocKocTU. [lapamnensHoe npoektupoBanue. [11ouadb opmo2oHanbHOU NPoeKyu. 1
W300paxeHne npocTpaHCTBEHHBIX (Uryp
[TapannensHO€E poekTHpOBaHue. [110wads opmozonanvHou npoexyuu. VI300paxeHue 1
MIPOCTPAHCTBEHHBIX (DUTYP.
CamocTosiTeibHasi padoTa Ne2( 2
KonTpoanHas padora Ne/ «B3auMHoe pacnoJiokeHue NPsSIMbIX U IJIOCKOCTEH B IPOCTPAHCTBE» 1
CamocrosiTeibHasi pa00Ta 00y4YaOIIMXCSl . BEIIOJHCHHE JOMAIITHETO 3aaHHs 2
Pa3nen 8 MHOrorpaHHUKH 23
Tema 8.1 MHororpaHHuK. BoINyKJIbIH MHOTOTPAHHHK. 4
Bepmunel, pedpa, rpann MHOrorpasHuka. Pazseptka. MHOrorpasssle yriiel, rpajycHas Mepa. 1 3

[TonsTuHe 0 BBIITYKJIBIX MHOI'OI'paHHHKAaXx. TCODCMa 3171Jlepa
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Pa3BepTku MHOTOTpaHHUKOB. Teopema Dinepa.

CamocTosiTeJibHas paoora Ne2l

CaMmocTosiTeJIbHASA

p360T3 oﬁyqamumxc;l: BBITIOJIHEHHWEC JOMAIIHEI O 3a1aHus

Tema 8.2

IIpu3zma. [Mapanaenenunen. Kyo.

ITpusma. Ilpsamas u naknonnas npusma. I[lpaBunbHasg npusma. Hagannenenﬂnez[. N3mepenus
napauienenunena. Teopema o nuaronanu napauienenumnena. Kyo.

Pemenue 3aga4: npyusMa, napajaiieiaenuies, Kyo.

CamocTosiTeibHast padoTa Ne22

CaMocTosTeIbHAA

padoTa 00YYaKIIMXCS . BEIIOJIHEHUE JOMAIITHETO 3aJaHMs

Tema 8.3

IIupamuna

[Tupamupa. IpaBunbnas nupamuaa. [lonstue anopemsl. [nomans 00KOBON K IOIHOK NOBEPXHOCTU
nupaMuibl. Y cedeHHas nupamua. [lnomaas 60KOBOM U MOHOW MOBEPXHOCTHU .yCEUCHHON
nupamuasl TeTpasap

N [ONNW = [ OINNEF

ITnomans OOKOBOM U MOJIHOM IIOBEPXHOCTH MpaMubl. [Tnomans OOKOBOM U MOJHOM IIOBEPXHOCTU
.YCEUEHHOU IMUPaMHUIBL.

IInomans OOKOBOM M IMOJHOM IOBEPXHOCTH MpaMubl. [Tnomans O0OKOBOM U IIOJIHOM OBEPXHOCTH
.YC€YEHHOW MUPaMHU/JIbI.

Kontpoannast padora Ne8 «IIpm3ma. ITapannenenunen. Kyo. ITupamumga»

CamocrosiTesLHas
3aaHUs

padoTa 00y4aroLIUXCS: BHIIIOJIHEHUE OMAIIHETO 3a/1aHus, BBIIIOJIHEHUE PACUETHO-TPaUUECKOro

Tema 8.4

CumMeTpum B KyOe, B mapaJuiesenumnese, B npusme 1 nupamujae.CeueHusi Kyoa, npusmbl U
NUPaMUIbI.

CumMeTrpuu B KyOe, B apajljiesienumese, B mpu3Me 1 nupamuae.Ceuenus Ky0a, Ipu3Mbl U
UPaMUJIBI.

CamocTosiTeJibHasi padoTaNe23

CamocrosiTeJILHas

padoTa 00y4aloIIMXCs . BRIIIOJHEHNE JIOMANTHEr0 3aJaHUs

Tema 8.5

HpeIlCTaB.TIeHI/Ie O NpaBUJbHBIX MHOI'OI'PAHHUKAX .

HpeI[CTaBJ'ICHI/Ie O IIPaBUJIbHBIX MHOT'OI'PAaHHUKAX (TeTpaasz, KY6, OKTadAp, A0ACKA3Ap U I/IKOCBBI[p).
Ocuun OCHTPBI CUMMCTPHUHN IPAaBUJIBHBIX MHOTI'OT'PAHHHUKOB.

Ocun NEHTPBI CUMMETPHUH IIPAaBUJIbHBIX MHOI'OI'PAaHHHUKOB.

CamocrosiTeqibHasi padora Ne24

Pa3zngen 9.

Te/1a 1 NOBEPXHOCTH BPallleHUS

Tema 9.1

IMJauHApP U KOHYC.

[Munuaap U KOHyC. YcedeHHbIM KoHyc. OCHOBaHUE, BbICOTA, ODOKOBAsi MOBEPXHOCTh, 00pa3yrolas,
pa3BepTka. OceBrle ceUSHHUS M CeUEHMs, NapajlJIeIbHbIC OCHOBAHHIO

Permienue 3amau: OUIMHAP ¥ KOHYC.

CamocTosiTeabHas padota Ne Ne25

CamocrosiTeJILHas

padoTa 00y4aloIMXCsl . BRITTOJHEHNE JIOMANTHEr0 3aJaHUs

Tema 9.2

IITap u chepa.

[Iap u chepa, ux ceuenus. Kacarenbnas miockocTh K cepe (OHATUE KacaTEIbHOU IIOCKOCTH K
cdepe, CBOMCTBO KacaTeJbHOM INIOCKOCTH, IPU3HAK KacaTeIbHOH IITIOCKOCTH)

Ceuenue mapa u chepnl. PerieHue 3aa4.

CamocrosiTeqibHasi padora Ne 26

CamocrosiTeJLHas

padoTa 00y4YaIIIMXCsl . BEIIIOJIHCHIE JOMAITHETO 3aJaHHs

Pa3zpen 10

HN3MepeHusi B TeOMETPUH

Tema 10.1

O0neM.

O0bBeM. U ero u3MepeHue. MarerpansHas dopmyina odbema.

Pemenue 3a1a4 ¢ IpUMEHEHHEM MHTETPAIbHON (OpPMYIIbl 00beMa.

HENGNNN N (NN R (OENH R (NN R w | N N e
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| CamocTosiTeabHasi padoTaNe27

CaMocTosiTeJibHasg padoTa 00Y4YalOUIMXCS . BRIIOJHEHUE JOMAITHETO 3aJaHHUsI 2
Tema 10.2 O0beMBbI ¥ IJIOIAIH MOBEPXHOCTEH MHOTOIPAHHUKOB, KOHYCAa, IMJIMHAPA, IIapa. 11 2
®dopmysl 00beMa Kyba, IPSMOYTOJIBHOTO MapajuieseuIie ia, IPU3Mbl, MMHIpa. @opMyiiel o0beMa
nupamuisl U Konyca. @opmyiibl monaau moBepXHOCTEeH MIIUHIIPpa U KOHyca. PopMyIibl 00beMa 2
mapa v riomaan chepsl.
Peuienue 3a1a4 Ha HaXOXKJI€HHE OOBEMOB U IUJIOIIA/IEH MOBEPXHOCTEH MHOTOTPAHHUKOB, TEJl 5
BpalllCHHUSL.
CamocTosiTeqbHast padora Ne2§ 3
KonTpoJuanHas padora Ne9 «O0beMbl MHOTOTPAHHHKOB M TEJI» 1
CamocTosTe IbHAs pad0Ta 00YVYAIOIUXCA . BEIMOTHEHNE JOMAIIIHETO 3aJaHUs 2
Tema 10.3 ITogo0ue TeJ. 4 2
[Tonstre moaoous Tea. OTHOIIEHUS IIOMAASH NOBEPXHOCTEH U 00BEMOB MOJIO0HBIX TEI. 1
OTHOIIEHN IIOMIAIEW MOBEPXHOCTEN H 00BEMOB OJOOHBIX TEIl. 1
CamocTosiTeibHas padora Ne29 2
CamocTosTeIbHAs pad0Ta 00YYaIOIUXCA . BEIIOJTHEHUE JOMAIITHETO 3aJaHUs 2
Paznen 11. KoopauHaTbl 4 BEKTOPbI 14
Tema 11.1 Koopannartsl 5 2
[IpssmoyronbHas %[exapTOBa) CUCTEMa KOOPJIMHAT B pocTpaHcTBe. Dopmyiia pacCTOSAHUS MEXKIY 1
JIBYMsI TOUKaMH. Y paBHEHHS C(EPBI, NIOCKOCMUL NPIMOIU.
YpaBHeHUs cPEPBI, NIOCKOCHUL NPAMOUL. 2
CamocrosiTeibHas padora Ne3( 2
CamocTosTe/IbHAs pa00Ta 00YYalOIUXCA . BRITOJTHEHUE JOMAIITHETO 3aJJaHNs 2
Tema 11.2 BeKTOpBL. 6 5
[lonsitue Bekrtopa. Moaynbe Bektopa. PaBeHCTBO BeKTOpoB. CllOKEHHE BEKTOPOB. YMHOXKEHUE
BEKTOpa Ha 4YHCiIO. Pa3jioxeHue BeKTOpa MO HAMPABJICHUSM. YTOJI MEXAY ABYMSI BEKTOPAMH. 2
IIpoeknus BekTopa Ha ock. KoopauHatel BekTopa. CKalsipHOE NPOU3BEICHHE BEKTOPOB.
JlelficTBUs ¢ BEKTOpaMu 2
CamocrositenbHasi padora No31 2
CaMocTosiTeJibHas padoTa 00Y4alOIIMXCS . BRIIOTHCHHUE JOMAITHETO 3aJaHHUs 1 3
Tema 11.3 Hcnoab30BaHue KOOPAMHAT U BEKTOPOB MPH PellIeHMY MATEMAaTHYEeCKHX U MPHKJIAAHbIX 3a71a4. 3 2
Penrenne MaTeMaTHUYECKHMX M MPUKIAIHBIX 337434 C MCIIOJIL30BaHUEM KOOPJIMHAT U BEKTOPOB. 1
Penrenne MaTeMaTHUYSCKMX M IPUKIAJHBIX 3a4a4. 1
IIpakTueckoe 3aganue Nel§ 1
CamMocTosTe IbHAs pa00Ta 00YYAIOIMXCA: BEIMOTHEHNE JOMAIITHETO 3aJaHNs 1
IToaroToBka K NMCbLMEHHOH YK3aMeHAIIMOHHOH paldoTe 23
IIpaktuueckoe 3aganue Nel9 1
Matemartnueckni JUKTAaHT Ne3 1
ITpakTnueckoe 3amanne Ne20 1 2.3
ITpakTHueckoe 3aganue Ne2l 1
IIpakTnyeckoe 3amanne Ne22 1
Marematnaeckni JUKTAaHT Ne 4 2
ITpakTuueckoe 3aganue No23 2
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ITpakTuueckoe 3amanue No24

ITpakTmueckoe 3aganne Ne25

IIpakTHueckoe 3amanne No26

ITpakTuueckoe 3amanne No27

ITpakTrueckoe 3aganue Ne2§

Hrorosas koHTpoabHas padora Nel

Htorosas xoHTpoabHast padora Ne2

NINININ N NN

MaxkcumasnbHasi Harpy3Ka:
Oobs3aTesibHASI AYyIUTOPHAS HATPY3KAa:
Teoperudeckne 3aHATHSA:
IpakTuyeckne 3aHATHSA:
CamocrosiTeibHast paboTa 00yYarOIMMXCS
CaMOCTOSATENIbHBIE PA0OTHI 00YYAIOIIMXCS CUUTAIOTCSA OTACIBHO, OT TEOPETHUECKUX U MPAKTHYECKHUX 3aHATHH

360 4.
290 y.
87 u.
203 4.
70 4.

Jl1s XxapaKTepUCTUKU YPOBHSI OCBOEHMSI yU€OHOT0 MaTepHalia UCIOIb3YIOTCS CIEAYIOLEe 0003HAUEHNUS:

1. — o3HakoMUTENbHBIH (Y3HaBaHUE paHee U3yUYEHHbIX 00BEKTOB, CBOMCTB);

2. — penpOAYKTHUBHBIHN (BBITIOTHEHUE NEATEIFHOCTH 110 00pa3iy, HHCTPYKIIUHU HIIH ITOJT PYKOBOJCTBOM)

3. — IPOAYKTUBHBIH (IITAHUPOBAHUE U CAMOCTOSITEIILHOE BBIIIOJHEHHE JAEATEIIbHOCTH, pellieHHe POOIEeMHBIX 3aj1ay)
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IIpumepHbIe TEMBbI
IS CAMOCTOATEILHOM PadoThI 00yyaromuxcs (1oMaliHue, pacyeTHO-rpadgpuyecko padoTbi)

HenpepriBHble 1poOu

IIpuMeHeHne CI0KHBIX ITPOLIEHTOB B OKOHOMUYECKHUX pacueTax
[TapatenpHOE MPOEKTUPOBAHUE

Cpennue 3HayeHusl U X IPUMEHEHUE B CTaTUCTUKE
BekTopHoe 3a1aHne NpsIMBIX U INIOCKOCTENW B IPOCTPAHCTBE
CrnosxeHue rapMOHUYECKUX KOJIeOaHui

['padrueckoe pernieHre ypaBHEHU U HEPABEHCTB
[IpaBunbHBIE U MOTYNIPABUIBHBIE MHOTOTPAHHUKH
KoHnueckne ceuyeHus U ux NpUMEHEHHE B TEXHUKE
[Tonsatue nuddepenirana u ero NpUIOKEHUS

CxeMmbl bepHyJUIM NOBTOPHBIX UCIIBITAHUMA

HccenenoBanue ypaBHEHUN U HEPABEHCTB C IapaMETPOM
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3. YCJIOBUSA PEAJIN3AIIAU ITIPOTPAMMBI YUEBHOM
JAUCHUIIVIMHBI I1.01 MATEMATHUKA

3.1. TpeGoBanusi K MHHUMAJIBHOMY  MATEPHAJbHO-TEXHUYECKOMY
o0ecrne4eHn 1o
Peanuzamus mporpaMMbl JUCHUTUIMHBI TpeOyeT Halmu4us ydeOHOoro kaOwHeTa
MaTeMaTHKHU;
ObOopynoBanue y4eOHOro KaOUHeTA!
1. YuebGHO-TIpakTHUECKOE 000PYyT0BaHHUE

1) AynutopHas 1ocka

2) KOMIUIGKT ~ MHCTPYMEHTOB  KJIACCHBIX:  JIMHCHKA,  TPaHCIOPTHP,

yrompruk(30°,60°), yromsunk (45°,45°), upkyib.

3) TaGauIIbL.
2. YueOHas mebennb

1) Cton npernoiaBaTels.

2) lllkad CeKIMOHHBIN IJIsl XpaHEHUsS JUIAKTHUECKOTO MaTepuana U yIeOHOM
JUTEPaTYPHI.

3) Ilocamounsie MecTa -28 MTYK.
Texnnueckue cpeacTBa 00y4eHus :

1. xommbrOTED
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3.2. MudopmanuonHoe odecnedenne 00y4eHust
Ilepeyenbr pexkoMeHAyeMbIX Y4eOHbIX wu3aaHuid, WHTepHeT-pecypcos,
JAOTNOJIHUTEJIbHOM JIUTEPaTypPbl

Jist CTy1eHTOB:

DJIeKTPOHHbIE U3IAHMS:

1.

Artanacsn JI.C., ba3zbuieB B.T. ['eometpus (B 2-x yactsx). Y.1. Yuebnoe
nocobue. —M. KnoPyc. 2015. - Pexxum  gocryna
http://www.book.ru/book/918904/view

Artanacsu JI.C., bazsuieB B.T. I'eomerpus (B 2-x yactsax). U.2. YuebHoe
nocoowue. -M. KnoPyc. 2015.-Pexum J0CTyIa
http://www.book.ru/book/918819/view

bammakoB M.M1. Maremaruka. YueOuuk. —M. KuoPyc. 2013. — Pexum
noctyma http://www.book.ru/book/915056/view

Marematuka: YueOnuk / A.A. JlanasH. - 3-¢ uza. - M.: ®opym: HUILIL
HNH®PA-M, 2013. - 544 c.: — Pexum  moctyna
http://znanium.com/bookread2.php?book=397662

HNuTepHeT-pecypcenl

1.

2.

3.

http://www. fcior. edu. ru (MudbopmanmoHHBIC, TPEHUPOBOYHBIC H
KOHTPOJILHBIEC MATEPHAJIBI).

http://www. school-collection. edu. ru (Exunas xosexnuu mudpoBbIx
00pa3oBaTeNbHBIX PECYPCOB).

http://www.fxyz.ru/ - UaTepakTuBHBINA CIpaBOYHHUK (POPMYII M CBEICHHUS
1o anredpe, TPUrOHOMETPHH, TEOMETPHH, (PU3UKE.

http://maths.yfal.ru - CrnpaBouHUK COIEPKUT MaTepHai MO0 MaTEeMaTHUKE
(apudmetnka, anredpa, reoOMeTpUsi, TPUTOHOMETPHSI).

allmatematika.ru - OcHoBHbIe (GOpPMYNBI MO anredpe W TCOMETPHH:

TOXICCTBEHHBbIC  MpPeoOpa3oBaHMs,  NPOIPECCHH,  NPOU3BOJHAS,
CTEpEOMETPHS U MPOY.

http://mathsun.ru/ — Wcropus wmarematuku. buorpapuu BeaMKUX
MaTeMaTHKOB.
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4. KOHTPO.Ib Y OIIEHKA PE3YJIbTATOB OCBOEHUS YUYEBHOU
JUCHUIIVIMHBII .01 MATEMATHUKA

KoHTpoab 1 oneHka pe3ysibTaToB OCBOSHUS JUCITUTUIMHBI OCYIIECTBISETCS
npenojaBaTesieM B IIPOLIECCE MPOBEACHUS MPAKTUUECKUX 3aHATUM,
CaMOCTOSATEILHBIX U KOHTPOJBHBIX Pa00T, TECTUPOBAHMS, & TAK)KE BBHITOTHCHUS
oOy4Jarorumucs nHANBUAyanbHbIX 3aaanuil..(IIPUJIOKEHUE)

Pe3ysbTaTbl 00y4eHHs
(ocBOeHHBbIE YMEHMS, YCBOCHHbIE
3HAHWSA)

®opMbI 1 METOABI KOHTPOJIS U
OlIEHKH Pe3yJIbTATOB 00y4eHusl

BBITIOJTHEHHE apu(PMETHIECKHIX
JICUCTBUM HAJI YMCJIaMHU, coueTas
YCTHBIE U TUCbMEHHBIE TPUEMBI;
HaXOJUTh IPUOJIMKCHHBIC 3HAYCHUS
BEJIMYMH Y MOTPEITHOCTU BHIYMCICHUM
(abcosoTHast U1 OTHOCUTEIbHASA);
CpPaBHUBATh YUCJIOBBIC BHIPAKCHUS;

1. CamocrositenbHas paboTa
2. OpoHTANBHBIN OMPOC

HAax0KJICHUE 3HAYCHUN KOPHS,
CTENeHH, Jiorapudma,
TPUTOHOMETPUYECKUX BBIPAKEHUHN HA
OCHOBE OIPENENICHUs, UCIIOJIb3Ysl PU
HEOOXOJMMOCTH UHCTPYMEHTAJIbHBIE
CPEIICTBA; MOJIb30BATHCS
NPUOJIMKEHHON OLIEHKOW MpU
IPaKTUYECKUX PacueTax;

[—

. CamocrositenpHast paboTa
@poHTAIBHBIN ONPOC

no

BBINIOJIHEHHE MTPeoOpa30BaHuUs
BBIpAXEHUMN, TPUMEHSIST (POPMYIIBI,
CBSI3aHHBIC CO CBOMCTBAMM CTCIICHEM,
J0orapu(pMoB, TPUTOHOMETPUUECKUX
yHKUMH;

1. CamocrosiTenbHas paboTa

@poHTAJIBHBIN ONPOC

3. UanuBunyanpHas paboTa 1mo
KapTOYKaM

no

BBIYHCIICHUE 3HAYCHUI (PYHKITUU TI0
3aJaHHOMY 3HAYEHHUIO apTyMEHTa NpH
Pa3INn4YHbIX cn0006ax 3a1aHUs
dynknmm;

=

CamocrosiTenbHas paboTa
@pPOHTAIBHBIN OITPOC
3. TectupoBanue

N

OIPEJICIICHUE OCHOBHBIX CBOMCTB
YUCJIOBBIX (PYHKIIUM, UILTIOCTPUPOBATH
uX Ha rpadukax;

1. CamocrositenbHas paboTa

2. OpoHTAIBHBIN OMPOC

3. Bwmonnenue rpaduueckux
3ajaHuN

MOCTpOEHUE TPaAYUKOB N3YICHHBIX
GyHKINNA, WIUTFOCTPUPOBAHUE TIO
rpaduKy CBOMCTBA AJIEMEHTAPHBIX

1. CamocrositenbHas paboTa
2. OpoHTANIBHBIN OMPOC
3. Bwmonnenue rpaduyueckux 3amaHuii
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byHKIM;

UCIIOJIb30BaHUE TIOHATUS (QYHKIIUU
JUISL OIIMCAHUSI M aHAJIN3a
3aBUCHMOCTEN BEIUYMH;

1. CamocrositenpHas paboTa

HaXO0KJICHHE TIPON3BOIHBIX
3JIEMEHTApHBIX (QYHKIINH;

1. CamocrosiTenbHas paboTa
2. OpoHTaNnbHBIN OIIPOC
3. TectupoBanue

VCIIOJIb30BaHUE MTPOU3BOIHON TS
U3YyYEHHUS CBOMCTB PYHKIMIA U
HOCTPOEHUs IpaUKOB;

1. CamocrositenbHas paboTa
2. OpoHTANBHBIN OMPOC
3. TectupoBanue

MIPUMEHECHUE TTPOU3BOIHOM 151
MIPOBECHUS MPUOTHUKEHHBIX
BBIYHCIICHUH, PEIICHUE 3a/1a4
MIPUKJIAJHOTO XapakTepa Ha
HaxXOKJIECHNE HAanOOJIBIIIETO U
HAaWMEHBIIIETO 3HAUCHUS,

1. MupuBuayanbHas paboTa 1o
KapTo4Kam

BBIUHCJICHHE B MTPOCTEHIIINX CITydassx
TUTOIIATA M OOBEMEI C
UCTIOJIb30BaHUEM OIPEICIICHHOTO
WHTETpaa;

1. CamocrosiTenbHas paboTa
2. TectupoBanue

pEIICHUE PAalMOHATBHBIX,
MOKa3aTeNIbHbBIX, TOTapU(MUUECKUX,
TPUTOHOMETPUYECKUX YPABHECHUH,
CBOJISIIIIUMCSI K JINHEHHBIM U
KBAaJIPATHBIM, a TAKKE€ aHAITIOTUYHBIX
HEPABEHCTB U CUCTEM,;

1. MunuBuayanbHas paboTa 1o
KapTo4Kam

UCITIOJIb30BaHUE Tpaduueckoro MeToaa
pelieHrs ypaBHEHUN U HEPABEHCTB;

1. BeimonHenne rpaduvecKkux 3agaHui
10 MHAUBHUIYaJIbHBIM KapTOYKaM

M300paKeHNE Ha KOOPIMHATHOMN
TUTOCKOCTH PEIICHUS ypaBHEHUH,
HEPABCHCTB U CUCTEM C JIBYMSI
HEU3BECTHBIMU,

1. BeinmonHenue rpadudecKkux
3aJlaHui 110 MHAUBUAYATbEHBIM
KapTo4Kam

COCTaBJICHUE U PELIICHUE YPABHECHUH U
HEPABEHCTB, CBA3BIBAIOIINX
HEW3BECTHBIE BEJIMYNHEI B TEKCTOBBIX
(B TOM 4MCIIe MPUKJIAIHBIX) 3a/1a4ax.

1. CamocrosiTenbHas paboTa

pelIeHue MPOCTENINX
KOMOHMHATOPHBIX 3a/1a4 METOAOM
nepedopa, a TaKKe C UCIOIb30BaHUEM
U3BECTHBIX (HOPMYII;

1. CamocrosiTenbHas paboTa
2. TectupoBanue

21




BBIYKCIICHHUE B MPOCTEUIINX CIIydasix
BEPOSITHOCTH COOBITUI HA OCHOBE
I0JICYETA YHCJIA UCXO/I0B;

1. CamocrositenbHas paboTa
2. TectupoBanue

pacro3HaBaHHUE Ha YEpTEXKaxX U
MOJIEJIAX IPOCTPAHCTBEHHBIX (POPM;
YMEHUE COOTHOCUTH TPEXMEPHBIE
OOBEKTHI C UX ONMCAHUSIMH,
N300paXKEHUSIMY;

1. I/IHI[I/IBI/II[yaJ'IBHBIC JOMAIIIHUEC 3aJaHusA

OIIMChIBAHUEC B3aUMHOI'O

PaCIIOJIOKCHUS IIPSAMBIX U ILIOCKOCTEH

B IIPOCTPAHCTBE, apTyMEHTUPOBAHHE
CBOM CYXJeHUsl 00 3TOM
pacnog0XKeHUU

1. ®poHTaTBHBIN ONPOC

aHaJIM3UPOBAHKE B MIPOCTEHIINX
Ccllydasix B3aMMHOTI'O PacIoJIOKEHUs
O0OBEKTOB B MPOCTPAHCTBE

1. ®poHTanbHEII ONpOC

I/I306pa}KCHHC OCHOBHBIX

1. UuauBuayaibHbIC TOMAIIIHUE

MHOTI'OIPaHHHUKOB U KPYTJIBIX TEJI, 3aaHus
BBITIOJTHEHUE YEPTEKEN 1O YCIOBUIM 2. UnauBupyanbHas paboTa mo
3azad, KapTOYKaM
IIOCTPOCHUE IIPOCTEUIINX CEUCHUM 1. MnnuBugyaneHas paborta mo
Ky0a, IpU3Mbl, TUPAMUIBL; KapTo4yKaM
pelIeHNE IITaHUMETPUUECKUX U 1. nnuBuayansHas pabota mo
MPOCTCUIIINX CTEPEOMETPHICCKUX KapTo4yKaM

3a/lay Ha HAXOXKJICHHE
TrCOMETPUICCKUX BEIMYHH (IJIUH,
YTJIOB, IJIONIa/iei, 00HEMOB);

2. HnuBuayanbHBIC TOMAITHHUC
3aJIaHUs

WCITOJIb30BAHUE TIPH PEIIICHUU
CTEpEOMETPUIECKHUX 3a]au
TUTAHUMETPUIECKUX (PaKTOB U
METO/IOB,

1. UapuBrayanbsHblE TOMAIITHHAE
3a/laHUA

MPOBEJICHUE JTOKA3aTEIbHbBIX
paccykKJI€HUI B X0JIe PEIICHMs 3a/ay;

1. ®poHTanbHEII ONpoC
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