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PACCMOTPEHO COINIACOBAHO

Ha 3ace/laH|M LUKIOBOW KOMUCCHUH 3aB. y4eGHO-MEeTOJHUECKUM
€CTeCTBEHHO-MATEMAaTHYECKOTO IIPOuIIs 1 orzenom I'BITIOY PK
¢pusnueckoit kynsrypsl I BITOY PK «CuMdepononbCKUi KOIIeIK
«CuMdepononbeKUi KoJIeIK chepsl 00CITy)KUBAHUS U
cthepsl 00CTYKUBaHUS U TU3aHHA» Iu3aiHay o

ITpotokon Ne 11 ot «07» mions 2019 1. % M.B.KmumoBa
[Ipencenarens gglz Z H.A. I'nsaub «07» wvronsA 2019 1.

PaGovass nporpamma y4eOHOH muctumnasl - OY.03  MartemaTuka
pa3paboTaHa Ha OCHOBE HpuMepHoﬁ nporpaMmsl 061ieo6pa3oBarTe/IbHOM y4eOHOM
IMCIMILIMHEL  «Marematvka»  is  Opo(eCcCHOHANBHBIX — 0Opa3oBaTelbHBIX
opranusaiuii. PexomennoBaHo @ezepaibHbIM TOCYAapPCTBEHHBIM ~aBTOHOMHBIM
yupekaennem  «@enepanbHblii  MHCTUTYT —pasBuTHs — obpasosanus»  (PIAY
«®VPO»)B KauecTBe MPUMEPHOM [POrpaMMbl Ul peaju3alud OCHOBHOH
npodeccrHonanbHol o6pasosarensHoi nporpammel CITO Ha 6ase 0cHOBHOIO 001IEro
00paszoBaHus ¢ MoJTydeHHeM cpexHero obmero obpasosanus [Ipotokon Ne 3 ot 21
uions 2015 1. Perucrpanuonnsiit Homep peuensun 377 or 23 urons 2015 . PIAY
«®UPO» 43.01.09 Iosap, konautep. C yrounenusmu 2017 r (OPTAY «DHUPO»
npotokoi Ne3 ot 25 mas 2017).

Opraumanus-paspaborunk: [ocyrapcrBeHHoe GlolukeTHOe MpodeccHoHanbHOe
obpasoBarensHoe yupexaeHue Pecry6muku Kpeiv «CrMpepornonbekuii KomIeK

cepbl 00CTYy)KUBaHUS U AU3aHHAY

Pa3zpaborumnk:
Ky3smunosa Mapus [1aBnoBHa — npernoaBaTesib MaTeMaTHKH,;

Kyprymeposa DMuHe AGUIbBarioBHa — MPENoaBeTe/lb MaTeMATHKH.



COJIEP)KAHUE

MTOSICHUTEJIbHA S 3ATIUCKA

. OBLLIAS XAPAKTEPUCTUKA PABOYEI
[TIPOTPAMMBI YYEBHOM JIUCIUTUIMHEI

. CTPYKTYPA U COJIEP)KAHUE  YYEBHOW
JIACLIUTJIMHBI

. YCJIOBUSI PEAJIM3ALIMUA TTPOIPAMMBI VUEBHOM
JCLIMTUIAHBI

. KOHTPOJIb 1 OLIEHKA PE3YJITATOB OCBOEHUS
YYEBHO! JIUCITUTUIUHEI
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IMosicHuTe ILHAS 3aNIMCKA.

[Iporpamma o006meoOpa3oBaTenbHON ydeOHOW aucIuIuHa «MareMmaTuka:
anrebpa W HaJala MareMaTHYeCKOTO aHalu3a; TeoMeTpus» (mamee —
«MareMaTtukay) peHa3HaueHa ISl U3YYCHUS MaTEMATHKU B TIPO(ECCHOHABHBIX
oOpazoBarenbHbIX  opranm3zamusx CIIO, peanusyrommx  00pa3oBaTeIbHYIO
IporpaMMy CpeaHero oOIero oOpazoBaHHUS B TIpeAciiaXx OCBOCHHUS OCHOBHOM
npodeccuonanbHol 0bpazoBarensHoOi nporpammel CITO (OITOIT CIIO) na Gaze
OCHOBHOTO 00II[eT0 00pa30BaHUs MPHU MOATOTOBKE KBATU(UIIMPOBAHHBIX pab0OUnX,
CITy’KalTuX.

[Iporpamma paszpaborana Ha ocHoBe TpeboBaHuii ®I'OC cpegHero obdIero
oOpa3oBaHus, MPEABABIAEMBIX K CTPYKTYpe, COJEpPKAHUI0 U pe3yabTaram
OCBOCHHUSI y4eOHOW JHCHMIUIMHBI «Maremarnka», B  COOTBETCTBUH C
PexomeHmanusiMu 1Mo opraHu3aliui MoJy4eHusl cpeaHero ooiiero oopa3oBaHus B
npenenax OCBOEHHUs 00pa30BaTENIbHBIX MPOTPaAMM CpPeIHEro npohecCHOHaIBLHOTO
oOpa3zoBaHusi Ha 0a3e OCHOBHOIO OOIIEro 0Opa30BaHMS C YYETOM TpPeOOBaHMIA
denepanbHbIX TOCYIaPCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB U MOJTy4aeMOM
npodeccuu WIH CHNEIUaTbHOCTH CpeaHEro MpoeCcCHOHAIBHOTO 00pa3oBaHUs
(mucemo JlemapramMeHTa TOCYJApCTBEHHOM TOMUTUKH B cdepe IMOATOTOBKH
pabounx kaapos u JI1O MunoopHayku Poccun ot 17.03.2015 Ne 06-259).

Conepxkanue mporpaMMmbl «MareMaTnka» HampaBlIeHO Ha JOCTIKEHHE
CICIYIOIIMX IeJIe:

* obecreueHre CHOPMUPOBAHHOCTH TPEICTABIICHUN O COIIMAIBHBIX, KYIBTYPHBIX H
UCTOPUYECKHX (DAKTOpPaX CTAHOBJICHUS MAaTCMAaTHKHU;

e oOecreueHue CHOPMUPOBAHHOCTH  JIOTUYECKOTO, aJITOPHUTMHUYCCKOTO M
MaTEeMaTHYECKOTO MBIIIJICHUS;

 obecrnieueHre cHOPMUPOBAHHOCTH YMEHUN MPUMEHSThH TOJyUYEHHbIE 3HAHUS TIPU
pEIICHUH Pa3InYHbIX 33134,

» ofOecrieueHue CPOPMHUPOBAHHOCTH TMPEJICTABICHUNH O MaTeMaTUKE KaK YacTH
OOIIEYeTIOBEUCCKON KYJIBTYphl, YHUBEPCAJIbHOM S3bIKC HAyKH, TTO3BOJISIOIIEM
OIKCHIBATh U U3y4YaTh peabHbBIC MPOIECCHI U SIBICHUS.



JInst IpOBEpKH 3HAHUK OOYYAOIIMXCS UCIIONB3YETCsl TEKYIIUA KOHTPOJb U
IIPOMEXKYTOYHAs arrecTanus. TeKymuid KOHTPOJIb OCYLIECTBISETCS Ha KaXKIOM
3aHATUU B (hOpME BBINOIHEHNUS 33]1a4 U YIIPa)KHEHUH, YCTHBIX OIPOCOB, OeCeIbl M0
paHee u3ydyeHHOMY Marepuainy. [IpomexyTodHas arrecranus OCyLIECTBISETCS B
dbopme sK3ameHa.



1. TACIIOPT PABOYEHM TIPOI'PAMMBI YUEBHOM JUCIHIIJIMHBI
«MATEMATHKA»
1.1. O6aacTh NIpUMeHEHUsI POrPaAMMbI

PaGoyass mporpamMma y4eOHOH JHMCHMIUIMHBI SIBISICTCS YacThIO
OCHOBHOW TpOoQeCcCCHOHaIbHON 00pa30BaTeIbHON MPOTPAaMMBI B COOTBETCTBUH C
®I'OC no mpodeccun CIIO.

1.2. MecTo0 AUCHUIUIMHBI B CTPYKTYpe OCHOBHOW 00pa3oBaTeibHOM
MPOrpaMMbl:
VYyebnas nucuumiuHa «MaremaTuka» SBISETCS 00s3aTeIbHOM YacThIO

00111e00pa30BaTEILHOTO IUKJIa OCHOBHOW MpodeCCHOHAIBHON 00pa3oBaTeIbHON

nporpammsbl B coorBeTcTBUU ¢ DI'OC mo mpodeccun  43.01.09 [Tosap, koHAUTED.

1.3. lean u 3aga4u JMCUMILVIMHBI — TPeOOBAHHMA K Pe3yJbTAaTaM OCBOEHUS
Y4eOHOM JUCHMIIHHBI
OcBoeHue  coaepkanusi  y4eOHOM — gucoumuinHbl  «Maremarukay

o0ecreunBaeT J0CTIKEHNE 00yUarOIIMMUCS CIETYIONINX PE3yJIbTaToB:

* JINYHOCTHBIX

- c(hOpMHUPOBAHHOCTH TPEIACTABICHUN O MaTeMaTHKe, KaK YHUBEPCAIBHOM SI3bIKE
HAyKH, CPEICTBE MOJCIMPOBAHUS SIBICHUM M TPOILIECCOB, HAEAX M METONax
MaTeMaTHKH;

- MOHUMaHWE 3HAYMMOCTH MaTEeMaTHKW I HAyYHO-TEXHUYECKOTO Iporpecca,
c(hOpPMHPOBAHHOCTh OTHOIIEHUSI K MAaTeMaTHKE KaK K YacTU OOIIEYETIOBEYECKOM
KyJAbTYpPhI UYepe3 3HAKOMCTBO C HCTOPHEH pa3BUTHS MaTEMaTHKH, SBOJIIOITUEH
MaTeMaTUYCCKUX HJICH;

-  pa3BUTHE JIOTUYECKOTO MBIIUICHHS, TMPOCTPAHCTBEHHOTO BOOOpaKCHHS,
aNTOPUTMUYECKON KYIBTYpPbl, KpUTHYHOCTH MBIIIICHUS HA YPOBHE, HEOOXOIUMOM
JUTs Oymytiei mpodecCuoHAIBHON NeATeNbHOCTH, JIJIs1 TIPOIOJDKEHUST 00pa30BaHuUs
U caM000pa30BaHMS;

- OBJIAJICHWC MAaTeMaTHYCCKUMH 3HAHWSAMH W YMCHHSIMH, HEOOXOIWMBIMU B
MOBCEAHEBHOM  JKMU3HHW, [IJII OCBOCHHS CMEXKHBIX €CTECTBEHHO-HAYYHBIX

JUCIHMIINIMH MW JUCHHUIIIMH HpO(I)CCCI/IOHaJIBHOFO OUKJIa, JIA IIOJIYUYCHUA



oOpa3oBaHus B o00OnacTax, He TpeOymoIux yrIyOJIeHHONH MaTeMaTH4eCcKol
MOJITOTOBKHU;

- TOTOBHOCTh U CIOCOOHOCTH K OOpa30oBaHHUIO, B TOM 4YHCIIE CaMOOOpa30BaHUIO,
Ha TPOTSDKEHUM BCEW JKU3HU; CO3HATEIIbHOE OTHOIICHUE K HENpPEpPHIBHOMY
00pa30BaHUI0 KaK YCJIOBHIO YCHEIIHOW MpOQecCHOHANbHOW U OOIIEeCTBEHHOU
NEeSATEeTbHOCTH;

- TOTOBHOCTh U CHOCOOHOCTH K CaMOCTOSITEIbHOM TBOPYECKOM M OTBETCTBEHHOM
NEeSATEeTbHOCTH;

- TOTOBHOCTb K KOJUIGKTUBHOW palbOTe, COTPYIHUUECTBY CO CBEPCTHUKAMHU B
o0pa3oBareyibHOM,  OOIIECTBEHHO  MOJE3HOM,  y4eOHO-UCCIEA0BATEIbCKOM,
IIPOEKTHOM M APYTUX BUJAX JEATEIbHOCTH;

- OTHOIIIEHUE K MPOPECCUOHATBHON NIESITEIPHOCTH KaK BO3MOXXHOCTH Y4YacTHsI B
pelIeHUN JIMYHBIX, OOIIECTBEHHBIX, TOCYJapPCTBEHHBIX, OOIIEHAIIMOHAIBHBIX
pooyeM;

* MeTanpeIMeTHBIX:

- YMEHHUE CAMOCTOSITEIIbHO OMPENENSATh LENU ACATEIbHOCTH U COCTABIISATH IJIAHBI
JEATEIIbHOCTH; CaMOCTOSITEIILHO OCYILIECTBIISTH, KOHTPOJIMPOBATh u
KOPPEKTUPOBATh JIESITENIbHOCTh;, HCHOJIb30BaTh BCE BO3MOYKHBIE PECYPChl s
JOCTUKEHHUSI TIOCTABJICHHBIX 1€Jel W pealn3aliud IUJIaHOB JIEATEIbHOCTH;
BBIOMpATh yCIELIHbIE cTpareruu B Pa3IMYHbBIX CUTYaIUsX;
- YMEHUE MPOAYKTUBHO OOIIATHCSA U B3aMMOCHCTBOBATh B MPOIIECCE COBMECTHOM
JEATCIbHOCTH, YUYUTHIBATh MO3ULHUM JAPYTMX YYACTHUKOB JICSITEILHOCTH,
s exTuBHO pazpeniarb KOHPIUKTHI,

- BJIaJICHUE HaBBIKAMU MMO3HABATEILHOMN, y4eOHO-MCCIIEIOBATEILCKON U MPOEKTHOM
JeATEeIIbHOCTH, HaBBIKAMU pa3perieHus MpodiaeM; CroCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEIbBHOMY TTOMCKY METOAOB PEIICHUSI MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3JIMYHBIX METOJIOB [TO3HAHUS;

-  TOTOBHOCTh W  CHOCOOHOCTh K CaMOCTOSTEJIbHOW  WH(POPMAIIMOHHO-
MO3HABATEJBHOU JIESITEIbHOCTH, BKIIIOUAsi YMEHUE OPUEHTUPOBATHCS B PA3TUYHBIX

HNCTOYHHKAaxX I/IH(bOpMaHI/II/I, KPUTHYCCKH OLCHHUBATL MW  HHTCPIPCTHPOBATDH
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uH(OpMaIHIO, MOJTYy4aEMYIO u3 Pa3IMYHBIX HWCTOYHUKOB;
- BJIAQJICHUE S3BIKOBBIMM CPEJICTBAMHU: YMEHHE SICHO, JIOTHYHO M TOYHO M3JIararb
CBOIO TOYKY 3pEHHUs, HCIOJb30BaThb AaJCKBaTHbIE  S3bIKOBBIE  CPEJNICTBA;
- BJIaJICHUE HAaBBIKAMU TTO3HABATEIILHON pediekcnn Kak 0CO3HAHMS COBEPIIACMBIX
JEWCTBUN M MBICIUTENBHBIX MPOLIECCOB, UX PE3YIbTaTOB U OCHOBAaHUM, TPaHULL
CBOErO 3HAHUSA W HE3HAHHWsS, HOBBIX ITO3HABATEJIBHBIX 3a/1a4 M CPEIACTB ISl UX
JIOCTUKEHUSI;

- LEJIEYCTPEMJICHHOCTh B MOMCKAX U MPHUHSATUU pEUIEHUH, cOOOpPa3UTENbHOCTh U
WHTYUIUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX IMPEACTABICHUN;, CHOCOOHOCTh
BOCIIPUHUMATh KpacoTy 151 TapMOHUIO MHUpA;
* IpeIMETHBbIX:

- c(OpMHPOBAHHOCTh TPEACTABICHUNA O MareMaTuke KaK YacTH MHPOBOMH
KyATYphl ¥ MECTe MaTeMaTHMKM B COBPEMEHHOW LMBWJIM3AIUHU, CIIOCO0ax
ONMCAaHUsA  SBJICHUM  pPEajJbHOr0  MHpa HAa  MAareMaru4eCKoM  S3BIKE;
- c(hopMHUpPOBAHHOCTH TMPEACTABICHUM O MaTEMaTUYECKUX TMOHATUSIX Kak
BAKHEUIINX MATEMATHUYECKUX MOZENAX, IMO3BOJISIOIIMX OIMCHIBATH U M3Yy4yaTb
pa3HbIE MPOLECCHl W SIBJICHHS; MOHUMAHUE BO3MOKHOCTH AKCMOMATHYECKOTO
IIOCTPOEHUS MATEMATUYECKUX TEOPUM;

- BJIQJICHUE METOJAMH JIOKA3aTeJIbCTB W AJITOPUTMOB PELICHHS, YMEHHE HX
MPUMEHATH, MPOBOJUTH JIOKA3aTEIIbHBIE PACCYXKJCHUS B XOAE PELICHUS 3a]ady;
- BIIQJICHUE  CTAaHJAPTHBIMM  [PUEMaMH  PELUICHUS  PAUUOHAIBHBIX U
MppalMOHAIbHBIX, TOKA3aTEIbHbBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUI
Y HEPABEHCTB, UX CHCTEM; MCIIOJIb30BAHUE I'OTOBBIX KOMIBIOTEPHBIX MPOTPAMM, B
TOM YHCJIE JUISI TIOMCKA MYTH PEIIEHUsS W WIUTIOCTPAUMM PELICHUS YPAaBHEHUU U
HEPABEHCTB;

- c(hOpMHUPOBAHHOCTH MPEJCTABICHUN 00 OCHOBHBIX MOHSTHSIX MaTeMaTHUYeCKOTO
aHalln3a W MX CBOMCTBAaX, BIIAJICHUE YMEHHEM XapaKTEPU30BaTh IIOBEICHUE
(GyHKIMM, WCMONB30BAaHUE TIOJYYEHHBIX 3HAHUW [JI ONKHCAaHUS U aHalu3a
pEAbHBIX 3aBUCUMOCTEM;

- BJIaACHUC OCHOBHBIMH IIOHATUAMHU O IINIOCKHUX MW IPOCTPAHCTBCHHBIX
8



TeOMETPUUYECKUX (PUTypax, UX OCHOBHBIX CBOMCTBAX; CPOPMHUPOBAHHOCTh YMEHUS
pacro3HaBaTh T€OMETpPUYECKHE (PUTypbl Ha 4YepTekax, MOJCISIX U B peaIbHOM
MUpE; MPUMEHEHHE M3YyYEHHBIX CBONCTB reoMeTpuuecKkux ¢uryp u Ghopmya s
pelieHrnss TeOMETPUYECKUX 3aJad M 3aJa4 C NPAKTUYECKUM COAEPKaHUEM;
- c(hopMHpPOBAHHOCTh NPEJACTABICHUN O IMpoLEcCcax M SBICHUAX, HMEIOLIUX
BEPOATHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAJIBHOM MMpE,
OCHOBHBIX IOHATHUAX JJEMEHTAPHOW TEOPUHU BEPOATHOCTEH; YMEHUN HAXOAUTH U
OLICHUBaTh BEPOSITHOCTU HACTYILJICHUS COOBITUH B NPOCTEHIIMX HPAKTHYECKHUX
CUTYaLUAX U OCHOBHBIE XapaKTEPUCTUKHU CIIy4YalHBIX BEJINYWH;
- BJIAQJCHUE HABBIKAMM HCIIOJIb30BAHMS TOTOBBIX KOMIIBIOTEPHBIX IPOTPaMM IIPHU

PCIICHUHU 3a1a4.

1.3. Kotu4ecTBO 4acoB Ha 0CBOEHHE MPOrpaMMbl y4eOHOM TUCHUTIIMHDI ;
O0BeM 00pazoBaTeILHON Harpy3Kku odydaromierocs: 228 qaca



2. CTPYKTYPA Y CONEP)KAHUE YYEFHOM JUCIUILINHBI

2.1. O0beM y4eOHOM AUCHUIIMHBI U BUbI Y4eOHOH padoThI

Buabl yueOHoii padoThI

Oo0BbeM yacoB

O0bem 00pa3zoBare/ibHOI NPOrpaMMbl Y4eOHOM TMCUMILIMHBI 228

B TOM YHCIIE:

BO B3aMMOJICHCTBUU C MPENO/IaBaTeieM 228
TeopeThuuecKkoe o0yueHue 211
KOHTpOJIbHAs paboTa 17
[TpomesxyTouHas arrectaius B hopMe dK3aMeHa 34 55 muH
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2.2 TemaTu4yecKHil IJIAH U COJAepPKaAHMe YUeOHOH TUCHMIIMHBI «MaTeMaTUuKa»

HaumeHoBanue O0bém B YpoBeHb
Conepxxanne y4eOHOro MaTepuasia, CaMoCcTosiTeJibHAasi padora 00y4aromuxcst
pa3aesioB U TeM yacax OCBOCHUS
1 2 3 4
BBenenune Maremaruka B HayKe, TEXHUKE, SKOHOMUKH, T u npakruueckoit aesrenpHocTh. Llenu u

3agaun u3ydenus mareMatuku CIIO.

[ToBTOpEeHue Marepuaa, mpoIeHHOro B 9 Kiacce (anredpa).
[ToBTOpEeHME MaTepraa, MPOMJICHHOTO B 9 Kiacce (reoMeTpus).
Jlnarnoctudeckasi KOHTPOJIbHAS paboTa.

Oovuaromuiics JoKeH 3HATh/IIOHUMATh: YMeTh:

KaKI/Ie YHrCJia HAa3bIBAKOTCA HaTypaJII)HI)IMI/I HaXOI[I/ITI) paSHOCTB OTpI/IIIaTeJII)HI)IX YUCCII,

Kaxkue ynciia Ha3pIBarOTCSl HPPALMOHATIBLHBIMU; HaxonuTe cymmy nppalioHalIbHBIX YHCET;

Kaxkwue uncia Ha3pIBatOTCA IEUCTBUTEIIBHBIMU; [IpencraBisiTh OOBIKHOBEHHYIO IPOOB B BUJE MIEPUOIUICCKOM TpOOH.
Kaxkue uncina Ha3bIBalOTCS pallioOHaIbHBIMH; Pemats cucTeMbl HEpaBEHCTB C OHOM ITEPEMEHHOM;

KaKI/Ie YU CJia HA3bIBAKOTCS LCIIBIMU. PCHIaTI) CUCTCMBI JII/IHef/'IHBIX ypaBHeHI/If/'I C ABYMsI HepeMeHHBIMI/I;
Yr0 HA3BIBAIOT OJJHOWICHOM U MHOTOUJICHOM;

OnHopoaHbIE YpaBHEHUSI OTHOCUTEIFHO HEM3BECTHBIX X U Y,
. Metoa unTepBaNoB.

NGO~
akrownE

Tema 1. PazBurtue Conep:xanue yueOHOro Marepuaja
MOHSTHS 0 YHcIe

[Tonsitue perictBuTenbHOro yucina. Llemple, pamuoHanbHble yuciaa. MHOXeCTBa 4uCel.
CBoiicTBa I€HCTBUTEIIHLHBIX YHCET.

[Ipubmmxenupie BbramcieHus. [IpuOmmkeHHOe 3HAYEHWE BEJIWYUHBI M TMOTPEITHOCTH
IpUOTMKEHUH.

Kommnekcubie uncna. JlefcTBrs HaJl KOMIUIEKCHBIMHU YHCIIaAMHU.

ParmonaneHbie BeIpaXeHuUs.

OnHOPOIHBIE YPABHEHHSI OTHOCUTEIBHO HEM3BECTHBIX X U Y

KonTponbHas pabora Nel 1 3

OOyuarouuiicss_10/1:keH 3HATH/IOHUMATh: | Ymern:
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1. ITonsTue GyHKIMM, 00IACTh ONpeaeseHUus PyHKITUH; 1. Haxomutb 06macTh onpenaeneHus GyHKIUT;
2. TloHsATHS KBaJPaTHOTO KOPHS,KOpHS N —ii CTEIeHH; 2. Haxoautp npubmmkeHHOE 3HAYCHUE KyOHMUeCKOTO KOPHS;
3. Tlonstue norapudma. 3. Bpruciars cymmy, pasHoOCTb JIorapu(moB.
4. CpoiicTBa norapudmos. 4. Pemarp npocreiimue torapu)MUIecKre ypaBHEHHUS.
5. IlpeoGpa3zoBaHue U BbIYMCICHUE 3HAUEHUH JIorapu(pMUIECKUX 5. Pemarb noka3zarenbHble U JOrapu(pMUUecKUe HEPABEHCTBA
BBIPAKECHUI
Tema 2. Kopun Conepxanue y4eOHOro MarepuaJa
CTeNeH! H 20
JIorapu(pmbl
[Tonsarue Gpynkuyun u ee rpapuka. OyHknus y = x™
[lonsitue kopHsi creneHu N. KopHM 4YeTHOM M HEYETHOM cremeHel. Apudmernyeckui
kopeHb CBoiicTBa kopHei crenenu N. CTeneHb ¢ paluoHAIbHBIM MOKa3areneM. CBoMCTBa
CTENEHHU C PALlMOHAIBHBIM I10KA3aTEIIEM.
[ToHsATHE cTEeneHH ¢ UpPALMOHAIBHBIM MTOoKa3areneM. [lokazarenbHas GyHKUIHUS. 18 2
[Tonsarue norapugma. Cpoiictsa norapudma. Jlorapupmudeckas GyHKIuUS.
[IpocTeiimme mnokaszarenbHble ypaBHeHMs. [Ipocreiimiue norapupmuueckue ypaBHEHHMS.
VpaBHeHus1, CBOASIIMECS K TMPOCTEUIIMM 3aMEHOW Heus3BecTHoro. IlIpocreiimme
MoKa3aTesibHble  HepaBeHCTBa.  [Ipocreiiiime  jorapugmuueckue  HEpaBEHCTBA.
HepaBeHcTBa, cBpasnmecs K NpOCTEHIINM 3aMEHOW HEU3BECTHOTO.
KonrtpompHas padora Ne2,3 2 3
OOyyaromuiicss 10/:KeH 3HATH/IIOHUMATh: Ymern:
1. Onpenenenue nepecTaHOBKU U3 N 3JIEMEHTOB. 1. BoruucnsaTs gpakropuan Juist IPOCTEUIINX BbIPaKEHUH.
2. OnpeneneHue pa3MeIIeHus U3 N AIEMEHTOB. 2. BpinuceiBaTh Bce COYETAHUS U3 MATU 3JIEMEHTOB.
3. OmnpeneneHre COYSTaHU U3 TaHHBIX N 3JIEMEHTOB 110 K
Tema 3 DiiemeHTHI Conepxanue y4eOHOro MarepuaJa 9
KOMOUHATOPUKH

OcHoBHbIE MOHATHA KOMOUHaTopuku. [lepecranoBka, pa3MelieHus, couetanus. Pemenue
3ama4 Ha nepedop BapuanToB. Dopmynel 6mHOMa HproToHa. CBoiicTBa OMHOMUHAIBHBIX
ko3¢ ¢purmentos. Tpeyroapauk [lackans

KonTponbhas paborta Ned 1 3




Oo0yuaronmmiicss 10J1KeH 3HATL/IOHUMATh: YMmern:

1. omnuceIBaTh B3aUMHOE PacCIioJIOKCHHUEC IPAMBIX U
IUIOCKOCTEH B IMPOCTPAHCTBC.

1. HaxonuTh AByrpaHHbIN yrodi.
2. HaxonuTh yroa Mexay MjI0CKOCTSMHU.

2. apryMeHTHUPOBATh CBOM CYXXACHHUsS 00 3TOM pacroyiokeHun. | 3. Mzo0paxars Gurypsl.

3. aHaNIM3UpPOBaATh B MPOCTEHUIINX CIydyasX B3aUMHOE
pacrioyio’keHre 00BEKTOB B IPOCTPAHCTBE;

Tema 4. [Ipamble u Conepxxanue y4eOHOro MmarepuaJia
IUIOCKOCTH B 20
NPOCTPAHCTBE
[TapamiensHble  mpsMble B mpocTpaHcTBe.  llapainensHOCTP  Tpex  IPSMBIX.
[lapamnenbHOCT, HpSMOM M IUIOCKOCTH. B3aMMHOE pacnojoXeHHe TMpsMBIX B
npoctpaHcTBe. CKpeluBarouecs npsMble. YIIbl ¢ COHAIIPaBIEHHBIMU CTOPOHAMM. YTOJI
MEXy IPSMBIMH.
[TapanensHocth T1UIOCKOCTEW. [lapamienbhuble mmockocTH. (CBOWCTBA MapalIeIbHBIX
IJIOCKOCTEM.
Terpaenp. [lapannenenunen.
[lepnennuKkynspHble  HOpsMBIE B IIPOCTPAHCTBE. [TapasnnensHble  OpsIMBIE, 19
MePIEeHIUKYISPHbIE K MI0CKOCTH. [Ipu3HaKk nepneHIuKyIsipHOCTH NMPSMOU U MIIOCKOCTH.
Teopema o psAMON NEPHEHAUKYISAPHOU K INIOCKOCTH.
PaccrosHue ot Touku 10 miockoctu. Teopema O Tpex NEpHEHAUKYIApax. YToil MEXIy
MIPSIMOM U TUIOCKOCTBIO. JIByrpaHHBIN yroil.
[Ipu3Hak NepneHIUKYIAPHOCTH JBYX IUIOCKOCTEH. IIpsAMOYrosbHBIA mNapajjienenumnesn.
I'eomerprueckue npeoOpa3oBaHUs MPOCTPAHCTBA: MapajlIeNIbHBIA MEPEHOC, CUMMETPHS
OTHOCHTEIIBHO IIOCKOCTH
[TapamnensHoe npoekTupoBanue. [1nomans OpTOroHaIbHOM MPOEKIMH.
KonTponsnas padora Ne5 1
Oo0yuyawuuiicsi j10/:keH 3HATh/IIOHUMATh: Ymersb:
1. @opMyiy pacCTOSHUS MEXY IBYMS TOUKAMHU. 1. HaxonuTe yron Mexay BEKTOpaMHu.
2 VYpaBHeHUs cepbl, IIOCKOCTH U MPSMOM. 2. BoruncnsaTe yriisl Mexay IpsIMbIMU U TITIOCKOCTSIMHU.
3. Koopaunats! BekTopa. 3. Haxogute ckansipHOE POU3BEIEHUE BEKTOPOB.
4 CKalsipHOE NMPOU3BEJIEHNE BEKTOPOB.
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Tema S. Coneprkanue y4eOHOro MmarepuaJia.
Koopaunarel u 16
BEKTOPHI

[lonsTue BexkTopa B mpocTpaHcTBe. PaBeHCTBO BekTOpoB. ClOKEHHE M BBIUMTAHUE

BEKTOpOB. CyMMa HECKOJIBKMX BEKTOPOB. YMHOKEHUE BEKTOPA HA YUCJIO.

Kommnnanapuble BekTopbl. IlpaBuno napannenenunena. PasnoxeHue BeKTOopa MO TpeEM

HEKOMIUIAHAPHBIM BEKTOPAM.

[IpsimoyronbpHas cucrema KoopauHar B npocrpaHcTrBe. Koopaunarel BekTopa. CBs3b 15

MEXIy KoopAauHaramu BeKkTopa. CBsi3b MeXAy KOOPAMHATAMHM BEKTOPOB M KOOpAMHATaAMHU

Touek. [Ipocreiimmue 3a1aun B KOOpANHATAX.

VYron mexay Bekropamu. CKalsipHOE NPOU3BEIECHHE BEKTOPOB.

[IpocTeimme 3aga4u B KOOpAMHATAX.

KonTpoasHas padora Neb. 1
Ooyuaoummiics 10/J:KeH 3HATH/IIOHUMATh: Ymersb:
1. Onpenenenue paaraHHON MepHI yria. 1. Pemarts npocreiinine TPUroHOMETPUUECKUE YPABHEHUS.
2. ®opMmyInbl TOJOBHHHOTO YIJIA. 2. Pemath mpocrteiiliiue TPUrOHOMETPUUECKHE HEPABEHCTBA.
3. IIpeoOpa3oBanusi CyMMBI TPHTOHOMETPUYECKMX (YHKIHHA B 3. MHcnonp3oBark (GopMyIbl TIOBUHHOTO YTJIA.
IIPOU3BEJICHUE U TPOU3BENCHUS B CYMMY. 4. Bblpaxarb  TPUTOHOMETPUYECKMX  (QYHKIUM  yepe3  TaHIEHC
4. OCHOBHbIE TPUTOHOMETPUUECKHE TOXKIECTBA. MIOJIOBUHHOTO apryMEHTA.
5. ®PopMybl IpUBEACHUS. 5. MHcnonb3oBarh popMyIbl IpUBEICHHMSL.
Tema 6. OcHOBBI Conep:xanue yueOHOro Marepuaja 2
TPUTOHOMETPHH

[Tonstue yra. Panuannas mepa yria. OnpesneneHusi cuHyca U kocunyca yrina. OCHOBHBIE

(bopMymbl 4715 sina ¥ cosa.. ApKCHHYC. ApKKOCHHYC. PerieHue THIOBbIX 3ajad.

Omnpenenenuss TaHreHca M KoTaHreHca ymia. OcHOBHbIe (opMysbl Uil tgo U ctgo.

ApkTraHreHc. ApKKaTaHI€HC.

Kocunyc pa3sHOCTM M KOCHMHYC CyMMbI ABYX yrioB. DopMynbl JUisl JAOMOJHUTENIBbHBIX 24

yrioB. CHHYC CYyMMBI M Pa3HOCTH JIBYX yIiIoB. CymMMa U Pa3HOCTb CHHYCOB U KOCHHYCOB.
@opMynbl JBOMHBIX M IOJIOBHHHBIX YIIOB. IIpon3BeneHuss CMHYCOB M KOCHHYCOB.
@opMyIIbl 711 TAHTEHCOB.

Oyukuus y=sin X. @yHK1us y=cos X. @ynkuus y=tg x. OyHkuus y=ctg x.

[IpocTeiiye TPUrOoHOMETPUUECKUE YPABHEHU. YPaBHEHUs, CBOLAIUECA K IIPOCTEUILINM
3aMEHON Heu3BecTHOro. IIpuMeHeHHe OCHOBHBIX TPUTOHOMETPHUYECKHX (opMmyn ais
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pewienust ypaBHeHUH. OJTHOPOAHbIE ypaBHEHHUS.
[pocreitmme HepaBencTBa aist SIN u COS. I[lpocreiimme HepaBencTBa s tg u Ctg.
HepaBeHcTBa, cBOAIIMECS K TPOCTEHIIUM 3aMEHOM HEU3BECTHOTO.

KontponwsHas padora Ne7,8. 2 3
BBenenne [ToBTOpenue marepuana, npoieHHoro Ha 1 kypce (anrebpa) 2 1
[ToBTOpEeHue marepuana, npoiAeHHOro Ha 1 Kypce (reoMeTpust)
Ooyuarouuiicsi 10/1:keH 3HATH/IOHUMATD: Ymetb:
1. Tlonarue ¢pyHKIUHU, 0OIACTH ONpeeTeHHs (PYHKIINH; 1. Ompenensate o0nacTh onpeneiaeHus PyHKIUU.
2. TloHSTHS YETHOCTH, HEYETHOCTU (PYHKIINH; 2. HaxomuTh MpOMEKyTKH BO3pACTaHUs, YOBIBAHHS,
3. DnemMeHTapHbIe CIOCOOBI TOCTPOCHUS IPaUKOB. 3HAKOMOCTOSIHCTBA (PYHKIIUH M HYJIH (PYHKIIUU.
4. ObparHas GyHKIUS 3. HccnenoBarh GpyHKIHH.
4. Crpoutb rpaduku 3a1aHHBIX (QYHKITHI.
Tema 7. ®ynkunu u ux rpagpukn | Coaep:kanue y4eOHOro MarepuaJia 23
OneMeHTapHbIe (GYHKIIUH.
Ob6nacTb onpeneneHus U 001acTh U3MEHEHUs! GYHKIIHH.
Orpann4eHHOCTh QYHKIIHH.
YeTHOCTh, HEUETHOCTD, IEPEOIMUHOCTD (DYHKIIUH.
[TpomexyTkn Bo3pacTaHUs, YObIBaHHUs, 3HAKOIIOCTOSIHCTBA (DYHKIUH U HYIH
bynkiun. O6parHas GyHKIUS. 22 2
HccnenoBanne (QyHKIUMNA U MOCTpOEHHUE HUX TIpaQHUKOB 3IEMEHTAPHBIMU
METOJIaMH.
OcHoBHbIE CIOCOOBI IPe0OpazoBaHs rpapuKoB.
I'paduku GyHKIMM, copeprkarine MOAYIH.
I'papuxu cOKHBIX QYHKINH.
KonTponbhas pabora Ne9 1 3

Ooyuyaronmmiicss A0JKeH 3HATL/HOHUMATh: YMeTh:

1. lTonaTre MHOTOTpAaHHUKA

2. OnpeneneHus MPU3MBbI, TPUPAMHU/IBI,
3. I[IpocTpancTeennyto Teopemy Iludaropa.

1. Pemrate 3a1aun ¢ MpsAMOM M HAKJIOHHOW MTPU3MOM.
2. Pemarp 3aauu ¢ npaBUIbHON NUPaMUJON, YCEUEHHON TUPAMUION.

Tema 8. MHOrorpaHHuUKH

Coaep:xkanne y4eOHOro MaTepuaJia

10

[ToHsITHE MHOTOTpaHHHKA.

9
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[ eomeTpuyeckoe Telo.

Teopema Dinepa.

[Ipusma. [Ipsimass u HakioHeHHas npusMa. [IpaBuibHas nmpusma.
[IpocTtpancTBenHas Teopema [Iudaropa.

[Inpamupa. [IpaBuibHas nupamuaa. YcedeHHass TMPaMUAA.
CuMMeTpus B IPOCTPAHCTBE.

[ToHsITHSI TPaBUIIBHOIO MHOTOI'PAHHUKA.

DIIEMEHTBI CHMMETPUU IIPABUILHBIX MHOTOIPAaHHUKOB

KonTpomnsHas padora NelO 1
Ooyuaouuiics 10/1:KeH 3HATH/IIOHUMATh: YMmern:
1. TlonsTHe MUIMHAPA. ¥ KOHYCA. 1. Pemars 3aauu C MUJIUHAPOM, KOHYCOM, IIAPOM.
2. llonsarue xonyca. [1nomanp koHyca. 2. HaxomuTb oceBoe ce4eHHE U CeueHUe MapaieIbHOe OCHOBAHUIO.
3. OmnpeneneHust OCHOBAHHUS, BEICOTHI, 0OKOBOH TTOBEPXHOCTH, 3. CocraBnsath ypaBHEHUE CHEPHI.
oOpa3yroliei, pa3BepTKU. 4. HaxonuTh mIomaay HUINHAPA, KOHYCA, Iapa.
4. TlonsTue mapa u chepa U uX CCUCHHUS.
5. IlonsTue ypaBHeHus chepsl.
Tema 9. Tesia u MOBEPXHOCTH Conep:xanue yue0HOro MaTepuaJa 1
BpallleHHsl.
[TonsiTMe LUIMHIpA. U KOHYCA.
[Tnomaap MOBEPXHOCTH LUIUH/PA.
[TonsiTue konyca. [lnomanp koHyca.
YcedeHHbIN KOHYC.
OcHoBaHue, BbICOTa, OOKOBas MOBEPXHOCTH, 00pa3yroIiasi, pa3BepTKa. 10
OceBble ceUeHHsI U CeUeHUs, TapauIeTbHbIe OCHOBAHUIO.
ap u chepa, ux ceueHus.
VYpaBHeHUe chepsl.
B3anmuoe pacnonoskenue cepbl 1 mpsiMOI.
KacarenbHas miockocTsh K cdepe.
Kontponbshas padora Nell 1

Ooyuyaronmmiicss A0JKeH 3HATL/HOHUMATh: YMeTh:

1. IMonstus npenena Gynkuuu. CBoiicTBa Mpenesos.

2. TloHsTHS TPOU3BOIHOM.
3. Tabmuia mpon3BOIHBIX.

1. Haxomuth MpOU3BOAHYIO dJIEMEHTAPHBIX (DYKIIHA.
2. HaxoauTh MpOU3BOAHYIO CyMMBI i Pa3HOCTH.
3. HaxomuTh MpOM3BOIHYIO BBICIITHX MOPSITKOB.
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4. Teopemsl 0 cpeiHEM. 4. HaxonuThe npou3BOIHYIO IPOU3BEAEHUS U YACHOTO.
5. HaxomuTh MakCUMyM 1 MUHUMYM (DYHKLIHH.
6. HaxomuTh ypaBHEHHE KacaTeIbHON

Tema 10. Hauana Conep:xanne y4eO0HOro Marepuasa o5
MATEeMATH4Y€eCKOIr0 aHAJIN3a
[MTonsiTust penena GyHKIUU.
OnHoctopoHHuH npeaesnl. CBOMCTBA IPEACIIOB.
[TonsiTHE O HETIPEPHIBHOCTH (DYHKIINH.
[ToHsITHS TPOU3BOIHOM.
IIpousBonHas cymmel. [Ipon3BoaHas pasHOCTH.
[TpousBoanas npousBeneHus. [Ipon3BogHas 4acTHOTO.
[Tpon3BoaHAs AIEMEHTAPHBIX (DYHKIIUH. 24 2
[TpousBoaHast cI0KHOU (QYHKIIHH.
MaxkcuMyM 1 MUHUMYM (QYHKIWHU. 3a/1a44 HA MAKCUMYM U MHHUMYM.
TeopeMsl 0 cpeHeM.
YpaBHEHHE KacaTeIbHOMU.
Boszpacranus u yObiBaHus QyHKIUU.
[Tpon3BoaHAas BHICIIUX TOPSAKOB.
[Toctpoenue rpagukoB GyHKIMN C MPUMEHEHHEM IPOU3BOAHBIX
KontponpHas pabora Ne 12,13 1 3
Oo0yuyawuuiicsi 10/:keH 3HATh/IIOHUMATh: Ymern:
1. [onsTHs mepBoOOPa3HOM. 1.Haxonuts nepBooOpasHyro.
2. Tlmomanps KpUBOJTMHEWHOMN TpaATICIIHH. 2.HaxoauTh mIoma b KpUBOJIMHEWHOMN ITOBEPXHOCTH.
3. TlonsTHeE ONpeeNeHHOro HHTerpaa. 3.Pemath mpocTeiiive yrnpaKkHeHUs Ha HaX0X/IeHUe HHTerpaja.
4. CpolicTBa OIpeIeICHHOr0 MHTErpaa.
5. ®opmyna Herorona — JlelioHuna.
6. Ionarue nuddepeHaTLHOTO YpaBHEHUS
Tema 11. MaTerpan u ero Conep:xanne y4e0HOro MaTepuaJa. 12
NpUMeHeHHe

[TonsiTus mepBooOpa3HOI.

[Tmonmaar KpUBOJIMHENHON TpaneunH.
Onpenenensblii nHTEerpai. CBONCTBA ONpeIeIEeHHOT0 HHTErpaa. 11 2
®opmyna Hetotona — Jleitonua.

[Tousitue nuddepeHanTbLHOro ypaBHeHMs..
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KontpomnpHas padora Nel4.

Oo0yuaronmiicss 10JKeH 3HATL/IOHUMATD:

1. ®opmynsl o6bemMa Kyba, MPSIMOYTOJIBHOTO Mapauienenumeaa, npusmsl, | 1. Haxonuts 00beM Ky0a, IpSMOYTOJbHOTO Mapajuleenunena, MpU3Mbl,

LWJTHHpPA.
2. ©opmynbsl o0beMa MUpaMUIbl M KOHyca

3. DopmyIbl IUIONIAIM TOBEPXHOCTEH IIMIIMHIPA U KOHYCa
4. ®opmynel 00beMa Imapa 1 WIomaan chepsl.

1 3
Ymerb:
WTHHPA.
2. Haxonuth 00bEM MUpaMUAbI U KOHYCA.
3. HaxoauTs muiomaan moBepxHOCTEH IIMHPA U KOHYCa

4. HaxonuTh 00bEM IIapa U Iomaasb chepbl

Tema 12.U3mepenus B
reoMeTpuu

Coaep:xkanne y4eOHOro MarepuaJia

12

O0beM HaKJIOHHOM MPU3MBI
O6beM mapa

[Tnomane chepsi.

[Torsitrie 06bemMa. OObEeM MPSIMOYTOIHHOTO TIapaJUIeIICITHUIIC A,
O6beM npsimoit ipu3Mbl. O0beM HUIUH/PA.
Brruncienue 00beMOB TeJ € MMOMOIIBIO HHTErpaja

O6beM nupamuipl. O0bEM KOHYCA.

OObeMBbI IAPOBOTO CErMEHTA, IIIAPOBOTO CJIOS M IIIAPOBOTO CEKTOpa

11 2

KontpomnbsHas padora Ne 15.

OoOyyawuuiicsi 10/:keH 3HATh/IIOHUMATh:

1. Onpenenenue coObITHS, BEPOSITHOCTH COOBITUS
2. CnoxeHue ¥ yMHOXCHHE BEepOSTHOCTEH

3. TloHsTHE O HE3aBUCUMOCTH COOBITHH.

4. TloHsTHE TUCKPETHOH CciyyailHOW BEIMUYUHBI.
5. IlonsiTue o 3akoHE OOJIBIINX YHUCEIL.

Ymerh:

1. Pemiath 3a1a4u Ha HAXOXKJAEHHUE BEPOSTHOCTH COOBITHIA.

2. HaxomuTh MaTeMaTnyecKoe OKUaHue, TUCTICPCUIO CITYIaifHON BEIMIMHBI.
3. Pemmarp mpakTHueckue 3a/1auv ¢ MPUMEHEHUEM BEPOSITHOCTHBIX METO/IOB

Tema 13.21eMeHTHI TEOpUM
BEPOATHOCTEH U MaTeMAaTH4YeCKOMI
CTATUCTHKHU

Conep:xkanmne yueOHOro MaTepuaJa

12

CoOpbITHE, BEpOATHOCTH COOBITHS, CIIOKEHHE U YMHO)KEHHE BEPOSITHOCTEH
[ToHsiTHe 0 HE3aBUCUMOCTH COOBITHIA.

JuckpeTHas ciydaliHasi BEJIMYMHA, 3aKOH €€ PACIPEICIICHMUS. 11 2
YuciioBbIE XapaKTEPUCTUKH TUCKPETHON CIIy4YallHON BEJIMYHHBI.
[ToHsiTHE O 3aKOHE OOJIBIIUX YHCEN.
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[IpencraBnenne naHHBIX (TAONMIBI, AMArpamMMmbl, rpaduku), reHepaibHas
COBOKYITHOCTb, BBIOOPKa, CpefHee apu(pMETUIECKOe, MEANAHA.

ITonsTHE O 3a7a4aX MATEMAaTUYECKOM CTATUCTUKHU.

PeneHne mpakTMuecKux 3aad ¢ IPUMEHEHUEM BEPOATHOCTHBIX METOJIOB.

KonTponsHas padora Nel6.

1 3

OOyyaromuiics A0/:KeH 3HATh/IOHUMATh:

1. OcHoBHBIE TpUEMBl MpeoOpa3oBaHUs ypaBHEHWA W HEPABEHCTB
(pa3noxeHMe HAa  MHOXKWTENH, BBEJEHHE HOBBIX  HEU3BECTHBIX,
NOAICTaHOBKA, TpapHUeCKUN METON).

2. IloHsATHE ypaBHEHUS-CIIEICTBUA.

3. OCHOBHBIC TIOHSATHS PABHOCWJIBHOCTH YpPaBHEHHH M HEPaBEHCTB
cUCTEMaM.

4. OCHOBHbIE MTOHATUS PABHOCUJIBHOCTU YpaBHEHUI HA MHOYKECTBE.

5. OCHOBHBIE NOHATHUS] PABHOCUJIBHOCTH HEPABEHCTB HA MHOXKECTBE.

Ymerb:

1. Mcnonbs3oBaHue CBOMCTB U TpapuKOB PYHKIMH IPU PELICHUN
ypaBHEHUI U HEPABEHCTB.

2. Pemarp ypaBHEHUS C TOMOILBIO CHCTEM.

3. Bo3BenuTh ypaBHEHUS B YETHYIO CTEIICHb.

Tema 14. Conep:xkanune yueOHOro MaTepuaJia
YpaBHeHUsI,HEpaBeHCTBA,
CHCTEMbI

19

Pemenue TUITOBRIX 3a7a4.
IloHsTHE ypaBHEHUS-CIIEACTBUSI.

ypaBHEHUS

PaBHOCHIIBHOCTB peOOpa30BaHUsl ypaBHEHUH.

Bo3Benenue ypaBHEHHI B YETHYIO CTEIICHbD.
[TpeoOpa3zoBanusl, MPUBOIAIINE K YPABHEHUIO-CIIEACTBUIO
PanynonanbHble, MppAalMOHAIBHBIE, NTOKA3aTEIbHbIE U TPUTOHOMETPUUYECKHUE

Pemrenne ypaBHEHUI ¢ IOMOLIBIO CHCTEM

Pemenue HEpaBEHCTB ¢ TOMOLIBIO CUCTEM

OCHOBHBIE IOHATHUS PABHOCWJIBHOCTH YPaBHEHHUI Ha MHO>KECTBE.
Bo3seneHue HEPaBEHCTB B YETHYIO CTEIICHD

18 2

YMHOXEHUE ypaBHEHHS HA PYHKITHIO
YMHOXEHUE HepaBEHCTBA Ha (DYHKITUIO
YpaBHeHus ¢ monynsamu CucreMa-ciencTsiue Merosn 3aMeHbl HEM3BECTHBIX

KonTponbhas pabota Nel7.

Hroro

228
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3. YCJIOBUA PEAJIN3AIIAN YYEBHOM JUCIUILINHBI

«MATEMATHUKA»

3.1. 3.1. MarepuajibHO-TeXHHYECKOe oOecreueHne

Peanuzanus nporpammbl yueOHOM JUCIUIUIMHBI TpeOyeT Halu4usl KaOuHeTa

«MaremaTuka, OCHaIIEHHOTO 000PYIOBaHUEM:

MMOoCa/I0OYHBIC MCCTa 110 KOJIMICCTBY o6yqa10m1/1xc;1;

pabouee MeCTO MpenoaBaTes;
JIEKIUOHHBIN U Pa3laTOYHbIN MaTEPUAIL;

KapTO4YKH IJI1 OIIPOCa,

KapTO4YKH C BapHaHTaAMH CaMOCTOATCIIbHBIX pa60T;

CTEH/Ibl ¥ TUTAKAThl C HEOOXOUMBIMU JIJIs PELICHUS 3a7a4 (OpMySIaMu;

MOJIEJI TEOMETPUIECKHUX (Puryp.

TexHuyeckue cpeAcTBa OOyYEHUs: KOMIBIOTEP C JIMLEH3UOHHBIM MPOrPaMMHBIM

o0OecrieueHreM, TEIEBU30P.

3.2. UudopmanuonHoe odecriedeHue 00yueHmst
IlepeyeHb peKkOMeHAyeMbIX Y4eOHbIX W3IaHHUI,

JTOTOJTHUTEIbHOM JIUTEePATyPbI
OCHOBHBIE UCTOUYHUKH:

1. CM. Huxonsckuii, M.K.Iloranmos, H.H.

«Anrebpa W Hayajga MaTeMaTUYeCKOTO

«IIpocsemenune», 2014.

2. CM. Hukoasckuii, M.K.Iloramos, H.H.

«Anrebpa W Havajma MaTEeMaTHYECKOTO

«ITpocBemenune», 2014.

PenreTHHnKOB,

PenreTHnkoB,

HNuTepHer-pecypcos,

A.B. IlleBkun

Kiacc»,MockBa

A.B. IlleBkun

Kiacc»,MockBa

3. II.C.Aranacs, B.®. byry3oB, C.b. Kagomnies, I1.C.Kucenesa, OI" Ilo3usik

«I'eometpust», Mockaa, «IIpocsemienue» 2014r.

HOHOHHI/ITeJ'IBHLIe HUCTOYHUKMH.

1. H.B.boromonoB « IIpaktudeckue 3aHsATHs M0 MaremaTuke», 11-e uzn., nep. u

norm. Yueonoe nocooue ais CI1O 2015 / T'pud YMO CITO

2. Marematuka: yueOHuk ais ccys3os / M.B. boromonos, I1.1. Camoiinenxo. — 7-

e u3a., crepeorurt. — M.: Jlpoda, 2010.
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. IIpakTuueckue 3aHATUS TO MareMmaruke: Y4eOHOe mocoOue s CpeaHuX
npodeccuoHabHBIX yaeOHbIX 3aBenenuii / H.B. boromonos. — 10-e u3n. — M
: Beicmas mixosa, 2008.

. COoopHuk 3amad mo maremarmke: ydeb. mocobue misi ccyzoB / H. B.
boromorog.- 6-e uzna., crepeotun. — M. : [Ipoda, 2010.

. Anrebpa W Havama aHaimmza: Yd4e6. mma 10-11 ki, oOmreobpaszosar.
yapexaenuii / A. H. Komvoropos, A. M, Abpamos, 1O. I1. Jlynautea u ap.;
ITox pen. A. H, Konmmoropoga.- 9-e¢ uza. nom.- M.: IIpocsemenue, 2010.

. IloropenoB A.B. Teomerpus: VYueb. mmsa 7-11 ki oOmeodpa3oBar.

yupexaenuit.-10-e uzg.- M.: [Ipocsemenne, 2009.
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4. KOHTPO.Ib 1 OHEHKA PE3YJIbTATOB OCBOEHUSI
YYEBHOU JUCIUIIJIMHBI <MATEMATHKA»

Conepxanue XapakTepuCcTHKA OCHOBHBIX BHI0B J1€ATEJILHOCTH DopMbI 1 METOAbI
o0y4eHust o0y4arommxcs KOHTPOJISl M OLIEeHKH
pe3yJbTaToB
00y4eHust
Beenenue O3HakoMJiIeHHE C pOJIBI0O MareMaTHKH B Hayke, | [luarHoctrdeckas
TEXHHUKE, SKOHOMHKE, MH()OPMAITMOHHBIX | KOHTPOJIbHAS paboTa
TEXHOJIOTUSX U MPAKTUYCCKOM JIeATEITbHOCTH.
O3HakoMJieHHE C LEIAMH W 3a/JladyaMd  U3Y4YCHUS
MaTeMarukd Tpu ocBoeHun mnpodeccuit CIIO wu
crnenuansaocTer CIIO
Pa3Butue Beimonnenne  apudmerndeckux — AedcTBUN  Haj | VHIWBHIyanbHBINA
MOHSATHS O YKCJIC | YUCIAMH, COYeTasi YCTHBIC W MHUChMEHHBIC MPHEMBI. | (KApTOYKH C
Haxoxaenne nmpuOIMKCHHBIX 3HAUYCHUW BEJIIMYMH W | 3aJIaHHUSIMU)

NOTPEIIHOCTe  BBIYMCICHHWH  (aOCONMIOTHOW U
OTHOCHTEJIbHOM); CPaBHEHHE YHUCIOBBIX BBIPAKCHUH.
Haxoxnenue omubok B mIpeoOpa3oBaHUsX U
BBIUUCIICHUSIX (OTHOCUTCSI KO BCEM  IIyHKTam
IPOrPaMMBbl)

KontponpHas pabora

Kopnu, crenenu,
J0TapuQMbI

O3HakomJIeHHE C MOHATHEM KOPHA N-U CTENEHH,
CBOMCTBaMH pPaJMKaJIOB M MNPABWIAMH CpPAaBHEHUS
KopHel. DOopMyIUpOBaHUE OIPEIEICHUS KOpHS U
CBOMCTB KOpHEW. BbluncieHue u cpaBHEHUE KOPHEH,
BBITIOJTHEHHE IIPUKUAKA 3HAYECHHUS KOpHSI.
[IpeoOpazoBanue YUCITOBBIX u OYKBEHHBIX
BBIPQXCHUM, COAEpXKAIUX paJuKaibl. BeinmonHeHne
pacueToB 1o ¢opMmynaM, COJAEp’KalIUM PpPaUKabl,
OCYILECTBNISAS ~ HEOOXOOUMBIE  MOACTAHOBKH U
npeoOpa3zoBanus. OrnpeneneHue pPaBHOCUIHLHOCTH
BBIPAKCHU C pasuKalaMu. Pemenue
UppALMOHANIBHBIX ypaBHEHUH. (O3HaKoMIIEHHE C
MOHATUEM CTEIIEHU C ACHCTBUTEIBHBIM IIOKA3aTEIEM.
Haxoxnenue 3HaueHUN CTENEHM, MCHOJbB3YyS IIpU
HEOOXOIMMOCTH  MHCTPYMEHTAJbHbIE  CPEICTBA.
3anuchIBaHUE KOPHS N-H CTENEHU B BUJE CTENEHU C
JpOOHBIM [oKa3arejaeM u HA000pOT.
DopMynMpOBaHUE CBOWMCTB CTeNeHeW. Breruucienue
cTeneHen c palroOHaIbHBIM IIOKa3aTelieM,
BBIIIOJIHEHWE  NPUKUAKA  3HAUCHHUsS  CTEIEHH,
cpaBHeHHe creneHel. [IpeoOpa3oBaHue 4HUCIOBBIX U
OyKBEHHBIX BBIPAKEHHUM, COIEp)KallMX CTENeHH,
IpUMEHss  CBOWCTBA. PelleHue moka3arenbHBIX
ypaBHeHUH. O3HAKOMIICHHE C ITPUMEHEHHUEM KOpHEH
U CTENCHEW IIpU BBIYUCIICHUM CPEIHUX, ICICHUHU
OTpe3Ka B  «30JI0TOM  cedeHum». PemieHue
IIPUKJIAIHBIX 3a7a4 Ha CII0XHbBIE IPOLIEHTBI

KontponwsHas pabora

IIpsimMble 1
IIJIOCKOCTH B
IIPOCTPAHCTBE

®dopMynupOBKa W TNPUBEIACHUE JIOKA3aTelbCTB
MPU3HAKOB B3aMMHOTO PACIOJIOKEHHUS MPSAMBIX U
miockocre. Pacnmo3HaBaHue Ha YepTrexkax U
MOIOCIAX Pa3JIMIHBIX CJIy4acB B3anMHOI'O

NunuBuyanbHbINA
(bpoHTaNBHBIN OIPOC
KonTpomnsHas padota
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PacronoXeHus IPSIMBIX u IJIOCKOCTEH,
apryMEHTHPOBAHHUE CBOMX CYXKIECHUU.
@opMyIIMpOBaHHE  ONPENEICHUM, IPU3HAKOB U
CBOMCTB MapajlielbHBIX UM  NEPIEHIUKYISIPHBIX
IUIOCKOCTEW, JBYTPAHHBIX U JINHEHHBIX

YIJIOB.

BrInonHeHre NOCTPOCHMS YINIOB MEXAY IPSAMBIMH,
OpsIMOH M TUIOCKOCTBIO, MEXIY IUIOCKOCTAMU IO
ONMCAHUIO U PACIIO3HABAHUE UX

Ha MOJIEJIAX.

[IpuMeHEeHNE TPU3HAKOB M CBOMCTB PAcCIONOKECHUS
IPSIMBIX U IIJIOCKOCTEH MPU PELICHUH 3a/1a.
N300pakeHHe Ha PUCYHKAaxX M KOHCTPYHPOBaHHE Ha
MOJENAX NEPHEHAUKYISIPOB M  HAKIOHHBIX K
IUIOCKOCTH, IPSIMBIX, NTapaJlJIeJIbHbBIX

IJIOCKOCTEH, YIIIOB MEXY MPSMOM U IJIOCKOCTBIO U
o0ocHOBaHHE

HOCTPOEHHUS.

Pemenue 3amauy Ha BBIYMCIIEHHE TE€OMETPUYECKHUX
BelnUunH. OINKCBIBAaHME PACCTOSHMUS OT TOYKH [0
IUIOCKOCTH, OT MpPSIMOM 1O IIJIOCKOCTH, MEXKIY
IJIOCKOCTSIMH, MEXIY CKPEIHBAIOIUMUCS
IPSIMBIMH,

MEXy IPOU3BOJIBHBIMH (PUT'YpaMu B IPOCTPAHCTBE.
@opMynupoBaHHE€ U JIOKAa3bIBAHUE  OCHOBHBIX
TEOPEM O PACCTOSTHUAX

(TeopeM CylIecTBOBaHMsI, CBOICTBA).

N300pakeHne Ha yepTexax M MOJEINISAX PACCTOSIHUSA U
0o0ocHOBaHME

CBOMX CyxJeHui. OrmpenencHue U BBIUUCIECHHE
pacctossHui B mpocTtpaHctBe. [Ipumenenue dopmyn
Y TEOPEM IIJIAHUMETPUU JJIs1 PELIEHUs 3a7ay.

ONEeMEHTHI
KOMOMHAaTOPUKH

N3yuyenue npaBuiga KOMOMHATOPUKU U TPUMEHEHUE
IIPU pelIeHUun

KOMOMHATOPHBIX 3a/1au.

Pemenne koMOMHATOPHBIX 3aJa4 METOJOM Iepebopa
U TI0 IIpaBUILy

YMHO)KEHUS.

O3HakoMmJieHHE C TMOHATHSMU  KOMOMHATOPUKHU:
pa3MEIIEHUAMH, COYETAHWSIMM, INEPECTAaHOBKAMHM H
dbopmynaMu JUIs UX BBIYUCIICHUS.

OObsichenne U npumeHeHue  Qopmyn  ans
BBIUMCJICHHSI pa3MEIIeHUH,

NIEPECTAHOBOK M COUYETAHUI IIPU PELLICHUU 3a1ad.
Oznakomnienue ¢ OuHomom  HeloTona u
TpeyroapHukoM Ilackas.

Pemenne mnpakTHYecKMX 3aJad C KCIOIb30BAHUEM
HNOHATUH U IPaBUJI KOMOMHATOPHUKH

NunuBunyanbHbIi
(GpOoHTaIBHBIN ONPOC
KontponwsHas pabora

Koopaunars! u
BEKTOPBI

O3HakomiyieHHWE C TOHATHEM Bekropa. M3ydeHue
JIEKapTOBOM CHUCTEMBI KOOPJAWHAT B IPOCTPAHCTBE,
IOCTPOEHHE M0 3aJaHHBIM KOOPAMHATaM TOYEK H
IUIOCKOCTEH, HAX0KICHHE KOOPIAUHAT TOYEK.

NunuBuyanbHbIi
(bpoHTaIBHBIN ONPOC
KonTponbhas pabota
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Haxoxaenne ypaBHEHHMH OKPY)KHOCTH, CQephl,
IUIOCKOCTH.  BBIUMCIIEHME  PACCTOSHUN  MEXIY
TOYKAMH.

W3ydyeHue CBOMCTB BEKTOPHBIX BEIWYHUH, IPaBUI
Pa3IOKEHUSI BEK-

TOPOB B TPEXMEPHOM IMPOCTPAHCTBE, MPABUI
HaxXOXJICHHUsSI KOOPAMHAT BEKTOpa B IMPOCTPAHCTBE,
MpaBWI  JICUCTBUM C BEKTOpaMH, 3aJaHHBIMU
KOOpAVHATAMH.

[IpumeHeHne TeopuM TMpU PEWICHUH 33734 Ha
JIEHCTBUSI C BEKTOPAMU.

N3ydeHue CKajaspHOrOo IPOMU3BEICHUS BEKTOPOB,
BEKTOPHOTO YpaBHEHUs MNPSIMOM U  IUIOCKOCTH.
[IpumeHeHne TeopuM TMIpU PEUIEHUH 33Ja4  Ha
JEHUCTBUSL C BEKTOpaMH, KOOPJIMHATHBIM METON,
MIPUMEHEHHUE

BEKTOPOB U1 BBIYMCIICHUS BEIMYHMH YIJIOB U
pacCTOSHUM.

O3HakomJieHWE C  J0Ka3areIbCTBaAaMH  TEOPEM
CTEPEOMETPUU O B3aUMHOM PACIOJIOKEHUHU MPSAMbBIX
Y IUIOCKOCTEH € UCIIONIb30BAaHUEM

BEKTOPOB O3HakoMieHuE c MOHATHEM
IIapaJUIEIbHOTO POEKTUPOBAHUS U €TI0

cBoiictBaMu. GopmynrpoBaHue TEOPEMBI O TUIOLIATN
OPTOrOHAJIBHOM POEKIIMM MHOTOYTOJIbHUKA.
[Tpumenenue Teopuu st 000CHOBAHUS MOCTPOCHUN
Y BBIYUCIICHUIA.

ApryMEHTHpPOBAaHHUE CBOUX CYXKJIEHUW O B3aUMHOM
PacIoNIOKEHUN

MPOCTPAHCTBEHHBIX QUTYP

OCHOBBI
TPUTOHOMETPUHU

W3ydenne paavaHHOrO METOAA HU3MEpPEHHUs YITIOB
BpalICHUsS U

UX CBSI3U C TpajlycHOi Mmepoil. M300paxeHue yrioB
BpAaIlCHUS Ha

OKPYXXKHOCTH, COOTHECEHHME BEJIMYMHBI yIlIa C €0
PaCIIOJIOKEHHUEM.

DopmynupoBaHue OnpeeICHu I
TPUTOHOMETPUYECKHUX (PYHKIIHII

JUIi  yIJIOB  TIIOBOpPOTa M OCTPBIX  YIJIOB
OPSMOYTOJBHOTO TPEYTOJbHUKA M OOBSCHEHHE HX
B3aUMOCBSI3H

IIpuMeHeHHEe  OCHOBHBIX  TPUTOHOMETPUYECKUX
TOXKJIECTB JUTSL BBIYMCIICHUS 3HAYEHUN
TPUTOHOMETPUYECKHUX (PYHKIUH 110 OTHON U3 HUX
W3ydyeHne OCHOBHBIX (OPMYT TPUTOHOMETPHUU:
(bopMyIIBI CIIOKEHHUS,

YABOEHUS, npeobpazoBaHus CYMMBI
TPUTOHOMETPUYECKHUX (PYHKIIHH

B IIPOM3BEJCHUE U TPOU3BEACHHS B CYMMY H
[IPUMEHEHHUE pu BBIYKCIICHUU 3HAYCHUS
TPUTOHOMETPUUYECKOTO BBIPAXKECHUA U YIPOILICHHUS
ero.

NunuBunyanbHbIi
(GpOoHTaIBHBIN ONPOC
KontponwsHas pabora
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O3HaKOMJIEHHE CO CBOMCTBAMU CUMMETPHUHU TOYEK HA
e IMHUYHOUN
OKPYXHOCTH M MPUMEHEHHE UX JJII BbIBOAA (hopmyI

MIpUBEACHUS
Pemienne no ¢opmyraM H TPUTOHOMETPUUYECKOMY
Kpyry MPOCTEHIINX TPUTOHOMETPUUECKUX
YpaBHEHUH.

[IpumeHeHne OOIIMX METOAOB PEIICHUS ypaBHEHUM
(mpuBeneHue K

JUHENHOMY, KBaJpaTHOMY, METOJ pA3JIOKEHUS Ha
MHOJKUTEIH, 3a-

MEHBI IIEPEMEHHOM ) pu peleHnn
TPUTOHOMETPUUYECKUX YPABHEHUM.

YMeHue orMmedarb Ha Kpyre pelieHus MpOCTEHIInX
TPUTOHOMETPUUYECKUX HEPABEHCTB

O3zHakomiieHue C MOHSTHEM 00paTHBIX
TPUTOHOMETPUYECKUX (DYHKIUI.

N3yueHne omnpeneneHuid apKCUHYCa, apKKOCHHYCA,
apKTaHreHca

yucia, (GOpMYyIUpOBaHME MX, M300pakeHUe Ha
€IMHUYHOW OKPY)KHOCTH, IPUMEHEHUE IIPU PEIICHUN
ypaBHEHUU

DyHKIMU U UX

O3HaKoMIJICHHE C IIOHATHEM nepeMeHHoﬁ,

WNHnuBuayanbHbIi

rpaduku IpUMepaMu 3aBUCHMOCTEM (bpoHTaNBHBIN OIIPOC

MEXy IEpEMEHHBIMHU. KonTponbHas paboTa

O3HakoMIIEHHE C TIOHATHEM TpaduKa, ONpeaeiIcHHe

OPUHAISKHOCTH  TOYKM  Tpapuky  (QyHKIHH.

Ornpenenenue o dbopmyrie MpOCTEHIIeH

3aBHCUMOCTH, BHJa ee rpaduka. BelpakeHue mno

dbopmyrie

OJJHOM NTEPEMEHHOM Yepe3 ApyTHe.

O3HakomsieHWe ¢ OmpeneneHueM  (QYHKIHH,

(bopMyarpoBaHUE €ro.

Haxoxnenue obOmactu ompeaeneHuss W 00JacTu

3HaueHul QyHKIuM O3HaKOMJICHME € IMpHUMepaMu

(YHKIMOHATIBHBIX ~ 3aBUCUMOCTEH B  peallbHBbIX

poueccax U3 CMEKHBIX AUCLUIIINH.

O3HaKkoMJIEHHE C JJOKA3aTeIbHBIMU PACCYXKICHUSIMU

HEKOTOPBIX

CBOWCTB JIMHEHHOW M KBaJIpaTUUYHOW (QYHKIIHIHA,

MPOBEJCHUE HCCICIOBAHUS JIMHEMHON, KyCOYHO-

JUHEWHOW, JApPOOHO-IMHEHHOH |  KBaJpaTU4HOM

bynkumii, noctpoenue ux rpaduxon. [loctpoenue u

YTEHUE

rpaduxoB ¢pyukuuii. Uccnenosanue GyHKIuu.

CocraBnenre BHJIOB (QYHKIMH 1O  JaHHOMY

YCIIOBUIO, PELICHHUE 33/1a4

Ha SKCTPEMYM.

Brimonnenne npeoOpa3oBanuii rpadrka QyHKIIMI
Hauana O3HakoMIIEHHE C MOHSATHEM yucinoBor | MHauBuayanbHbIA
MaTeMaTHYECKOTO | MMOCJIE0BATeIbHOCTH, CHOocO0aMu  ee  3ajaHusd, | (PPOHTAIBHBINA ONpOC
aHaJn3a BbIUUCICHUsIMH ~ ee  wieHoB. OsnakomisieHue ¢ | KonTposbHas pabora
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MOHSITUEM npenena MOCJIEIOBATEIBHOCTH.
O3zHakomiieHue C BBIYUCIICHHIEM CYMMBI
OCCKOHEUHOTO YHUCJIOBOTO psla Ha IpuUMepe
BBIUUCIICHUSI CYMMBl OECKOHEYHO  YObIBaroIei
reoMeTpuyeckoil mporpeccuu. Pemenue 3amau Ha
npuMeHeHne  GOopMyiIbl  CyMMBI — OECKOHEYHO
yOBIBaOIIEH reOMETPUUYECKOM MPOrpeccuu
O3HakoMJIeHUE C IOHATUEM ITpOU3BOAHON. V3yueHue
u  (GopMyIHpOBaHME €€  MEXaHMYeCKOro u
TE€OMETPHUYECKOTO CMBICNIA, HU3y4YCHHE aJIropuT™Ma
BBIUMCJICHHSI TPOU3BOAHON HA MPUMEpPE BHIYMCIICHUS
MTHOBEHHOUW CKOPOCTH M YIJIOBOTO Ko3(ddummenra
kacarenbHOM. CocTaBieHne ypaBHEHUsI KacaTeJlbHOU
B o01emM BUJIC. YcBoenue MIPaBUI
muddepeHnpoBanrs, — TaOMUIBI  MPOW3BOAHBIX
SIIEMEHTAapHbIX  (YHKUWH,  NpUMEHEHHWE IS
nuddepeHrpoBaHus byHKIMH, COCTaBJICHUS
ypaBHEHHsI KacaTelnbHOU. 3ydeHne TeopeMm o CBSI3U
CBOWCTB (PYHKIMH W TPOHU3BOAHOH, (HOPMYTUPOBKA
ux. llpoBeneHue ¢ TOMOIIBIO  MPOU3BOTHOM
UCCIICIOBaHUS (QYHKIMH, 3a JaHHOW (OpMyIIoi.
YcraHoBiIeHHE ~ CBSI3W  CBOMCTB  QYHKIMH |
Ipou3BOAHOM 10 ux TrpadukaM. IIpumenenue
MPOU3BOAHON MMl peUIeHHs 3aJa4 Ha HaXOXIACHUE
HanOOJbIIEro, HAaWMEHBIIETO 3HAYEHUS H Ha
HAXOXKJCHHE DKCTpEMyMa

WHurerpai u ero
IIPUMEHEHHE

O3HakoMjieHME C  TOHSATHEM  HHTErpaja |
nepBooOpa3zHoi. M3ydeHuwe mpaBmiia BBIYUCICHUS
nepBoobOpa3Hoil u TeopeMbl HproTona— JleiOHuma.
Pemenne 3amau Ha CBsA3b MEPBOOOpa3HOM U ee
MPOU3BOAHON, BBIYUCIEHUE TEPBOOOPA3ZHONU IS
nanHou (ynkuuu. Pemenue 3amady Ha TpUMEHEHUE
WHTETpasa JJsl BRIYUCICHUS (HU3NUECKUX BETUYHH U
TJIOIIAICH

NunuBunyanbHbIi
(GpOoHTaIBHBIN ONPOC
KontponwsHas pabora

MHororpaHHuKu

Onucanne M XapakTEPUCTHKA PA3IMYHBIX BHUOB
MHOTOTPAHHUKOB, NEPEYHCICHUE HUX D3JIEMEHTOB U
cBoiicTB.  M300pa’keHHME  MHOTOTPaHHUKOB U
BBIMIOJITHEHUE TMOCTPOEHUS Ha M300paKEHUsIX U
MOJENIIX MHOTOTPAHHUKOB. BplunciieHne NMHEWHBIX
JJIEMEHTOB W YIIOB B IPOCTPAaHCTBEHHBIX
KOH(Urypanusx, apryMeHTHPOBaHUE CBOMX
Cy)KIeHUH.  XapaKTepucTUKa ©  H300pakeHue
CEUEHUs, Pa3BEPTKU MHOTOI'PAHHUKOB, BBIUMCIIEHHE
riomaaei nopepxuocren. Iloctpoenne npocrenmmx
ceuyeHMi KyOa, mpu3mbl, nupamuisl. llpumenenue
dakToB u CBelIeHUH u3 IJIaHUMETPUH.
O3HakomyieHME C¢  BUJAaMM  CUMMETpUH B
pocTpaHcTBe, (HOPMYIUPOBAHUE OIpENeIeHUH U
CBOMCTB.  XapakTepUCTUKA  CHUMMETpUM Tl
BpalIeHUsI 1 MHOTOI'paHHUKOB. [I[ppuMeHeHne cBOWCTB
CUMMETPUU TIpU pELIeHUM 3anad. Vcmonb3oBaHue
NpUOOPETEHHBIX 3HAHMHM Ul MCCIEJOBAaHUS U

NunuBunyanbHbIi
(GpOoHTaIBHBIN ONPOC
KontponwsHas pabora
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MOJICTTUPOBAHMS HECIOKHBIX 3amad. M3o0paxeHue
OCHOBHBIX ~ MHOTOTPAaHHUKOB M  BBINOJIHEHUE
PHUCYHKOB I10 YCIIOBUSIM 3aja4

Tenan
MMOBEPXHOCTHU
BpalleHUs

O3HakomyieHME C  BHJAAMHU  Tel  BpalICHUS,
dbopMyIMpOBaHUE WX ONPEICICHUNH U  CBOWCTB.
@opMynupOBaHUE TEOPEM O CEYECHMM  IIapa
MJIOCKOCThIO M IUIOCKOCTH, KacaTrelbHOH K cdepe.
XapakTepucTuka U U300paKeHHE TENl BPAICHUsS, UX
pa3BepTKH, ceueHus. Penienne 3a1a4 Ha MOCTPOCHUE
CEUYEHHUI, BBIYUCIIEHUE [UJIMH, PACCTOSHHM, YIJIOB,
IUIOLIACH. [IpoBenenue OKa3aTeIbHbIX
paccyKIeHud TMpu pemieHun 3agad. lIpumenenue
CBOICTB CHMMETPUM TpU PEIICHUM 3ajad Ha Teja
BpalleHus, KoMOuWHamuio  Ten.  M3oOpaxenue
OCHOBHBIX KPYIVIBIX TEJ M BBIMOJIHEHHUE PUCYHKA IO
YCJIOBHIO 33J1a41

NunuBuyanbHbIi
(hpOHTANBHBINA OITPOC
KontponpHas pabora

N3mepenus B
reoMeTpUn

O3HakoMJIEHHE C TMOHATUAMHU IUIOIIAAM U 00BeMa,
akcuomMamMu M cBoWicTBamu. Pemenuwe 3agad  Ha
BBIUMCIICHHE  IUIOIaAed  IJIockux  ¢uryp ¢
NPUMEHEHHEM COOTBETCTBYIOIIUX (GOpMyT u (PaKToOB
U3 IUTaHUMeTpuM. M3yueHnue TeopeM O BBIUMCIICHUU
00BbEMOB IPOCTPAHCTBEHHBIX TEJ, PELLICHUE 3a]a4 Ha
OpUMeHeHue  (GOopMyd  BBIUYUCIEHUS  OOBEMOB.
W3yuenne ¢opMyn Ui BBIYHCICHHUS IUIOMIAICH
IIOBEPXHOCTE MHOTOTPAaHHUKOB M T€J BpALICHMUS.
O3HaKkoMJIEHWE C METOIOM BBIYMCIIEHUS IUIOLIAIN
noBepxHocTd  cdepbl.  Pemenune  3amad Ha
BBIYNCIICHHE II0IIAAEH ITOBEPXHOCTH
IIPOCTPAHCTBEHHBIX TEII

WNHnuBuayanbHbIi
(bpoHTaNBHBIN OIIPOC
KonTpomasHas padora

DIeMEHTEI
TEOpPUH
BEPOSITHOCTEH.
D1eMEHTEI
MaTeMaTUIeCKOHN
CTaTUCTHUKH

H3yuenne KJIACCHYECKOTO OlpeneIeHus
BEPOSITHOCTH, CBOWCTB BEPOSTHOCTH, TEOPEMBI O
CyMMe BeposiTHOcTed. Paccmorpenme mnpumepos
BBIUNCJIEHUsSI BEpOATHOCTEH. Pemenue 3amad Ha
BBIUKCJIEHHE BEPOSATHOCTEH COOBITUI

O3HakoMJIeHWE C  MPEACTAaBIECHUEM  YHUCIIOBBIX
JaHHBIX M MX XapakTepucTukamu. PemeHue
NPaKTUYECKUX 337ad Ha O00paboTKy UHCIIOBBIX
JTAHHBIX, BBIYMCIEHUE UX XapaKTePUCTUK

NunuBuyanbHbIA
(bpoHTaNBHBIN OIPOC
KonrtponpHas pabora

YpaBHeHuU U
HEpaBEHCTBA

O3HakoMJIeHHWE C TPOCTEHIIMMU CBEACHUSIMH O
KOpHSIX aireOpanvyeckux ypaBHEHUH, MOHATUSMU
UCCJICIOBAaHNS YPABHEHUNM M CHUCTEM YpPaBHEHUM.
N3ydyeHue Teopun paBHOCHUIBHOCTH YPAaBHEHHUH U €€
npuMmeHeHus.  [loBropeHue — 3amucu  penieHUsA
CTaH/JAapPTHBIX YpaBHEHUH, IPUEMOB MTPe0Opa3oBaHuUs
YpaBHEHUN Uil  CBEIEHHUA K  CTaHJApTHOMY
YPAaBHEHUIO. Pemenue palroOHAaIbHBIX,
UPPaLMOHAJIbHBIX, II0Ka3aTeJIbHbIX u
TPUTOHOMETPUYECKUX  YPaBHEHHMM W CHUCTEM.
Hcnonb30BaHue CBOWCTB U TpapukoB (PyHKIMHA A7
pemieHust  ypaBHeHuil. [loBTOpeHHE  OCHOBHBIX
IIPUEMOB pELICHUS CUCTEM. PenieHue ypaBHEHUU C
IPUMEHEHHEM BCeX NpHUEMOB (pa3sIOKEHHsI Ha

NunuBuyanbHbIid
(bpoHTaIBHBIN ONPOC
KontponwsHas pabora
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MHOKHTEIHA, BBEICHHS  HOBBIX  HEH3BECTHBIX,
MOJCTaHOBKH, Tpaduueckoro meroaa). Perienue
CHCTEM ypaBHCHHH C TPUMEHEHHEM Pa3JIUYHBIX
crnoco6oB. O3HakomiieHHWE € OOUIMMHM BOIPOCAMU
peILICHHsT HEPAaBEHCTB M HWCIOJIB30BaHUE CBOWCTB U
rpadukoB (QYHKIWI T[pU pPEHICHHH HEPaBEHCTB.
Pemienne HEpaBeHCTB H CHUCTEM HEPABEHCTB C
NPUMEHEHHEM DAa3JIMYHbIX crnocoboB. Ilpumenenue

MaTeMaTH4eCKUX METO/IOB TUIS pelieHus
COIEP)KAaTEeNbHBIX 33/1a4 W3 Ppa3IM4YHBIX obOJacTeit
HayK{ u MPAKTHKU. WuTepnpeTupoBaHue

PE3YIABTATOB C YUETOM PEAJIbHBIX OrPAHUYECHUM
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