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1.OBIIASL  XAPAKTEPUCTHKA INPUMEPHOH PABOYEW ITPOI'PAMMBI
YYEBHOU JUCIUIIJIMHBI

1.1. OO6aacTh NpMMeHeHHUsI MPOTrPaAMMBbI

Pabouass mporpamMma y4eOHOW AMCHUIUIMHBI SIBISETCS YacThIO MPOTPAMMBI MOATOTOBKHU
CHEIUATUCTOB cpenHero 3BeHa B cooTBeTcTBUU ¢ PI'OC cpemnero obmero obpazosanusi, PI'OC
cpeaHero mnpodeccuoHanbHOTO 00pa3oBaHus M HPOoPMIss NPOPECCHOHANBHOTO 00pa3oBaHUS IO
cennanbHocT CITO 34.02.01 CectpuHCcKoe €710

1.2. MecTo NMCHUILUIMHBI B CTPYKTYpPe OCHOBHO# npodeccuoHabHOH 00pa3oBaTe/IbHOM
NporpaMmbl: 00111€00pa30BaTENbHBIN UKL

1.3. Ienn wm 3agaym JMCHMIVIMHBI — TpPe0OBaHUSI K pe3yJbTaTaM OCBOCHHUS
AUCHUTIIMHBI:

. obecnieueHre C(HOPMHUPOBAHHOCTH MPEACTABICHUNA O COLUUAIBHBIX, KyJIbTYPHBIX H
HUCTOPUYECKHUX (PaKTOpaxX CTAHOBJICHHS MAaTEMATHKU;

. obecrnieueHue c(hOpMUPOBAHHOCTHU JIOTUYECKOTO, AITOPUTMUYIECKOTO u
MaTEeMaTH4YeCKOTO MBIIILICHUS;

. obecrieueHre CHOPMUPOBAHHOCTH YMEHHUH NPUMEHSATh IOJIYYCHHBIC 3HAHUS TIPH
PELICHUH Pa3JInYHBIX 33]1a4;

. obOecnieueHre CGHOPMUPOBAHHOCTH TPEACTABICHUH O MareMaTHKe KaK YacTu

00I1eueI0BEYECKOl KyNbTYphl, YHUBEPCATbHOM SI3bIKE HAyKH, MO3BOJIAIONIEM OMUCHIBATH M U3ydaTh
peanbHbIE MPOLECCHI U SABJICHHUS.

B mporpamMMmy BKIIIOYEHO COJEp)KaHUE, HAIpaBJICHHOE Ha (OPMUPOBAHHE y OOYYAIOIIUXCS
KOMIIETEHITMH, He00X0AUMBIX I KauyecTBeHHOro ocBoeHus OIIOIT CITIO Ha 0a3e 0CHOBHOTO 0OIIIETO
00pa30BaHMs C MOJIYYCHUEM CPEIHEro OOIIero 0Opa3oBaHUs MPOTPAMMEI MOJATOTOBKHU CICIIMATUCTOB
cpenuero 3BeHa (ITIICC3).

OcBoenue coaepkaHusi yd4eOHOW AUCHUIUIMHBI «Maremaruka» o0ecreyrBaeT IOCTHUKEHHE
00y4aIOIUMUCS CIICAYIONIUX Pe3yibmanos:

* IUYHOCHHDBIX:

— c(hopMHPOBAHHOCTh TPEIACTABICHUNA O MaTeMaTHKE KaK YHHBEPCAIbHOM S3BIKE HAYKH,
CPEICTBE MOJCIUPOBAHMUS SIBJICHUN U MPOIECCOB, UAESIX U METOAAX MaTEeMaTHUKH;

— T[OHMMaHWE 3HAYMMOCTH MAaTeMAaTHKU s  HAyYHO-TEXHHYECKOTO  Iporpecca,
c(OpMUPOBAHHOCTH OTHOILLIEHHUS K MaTEMAaTHKE KaK K YacTHU 00Ie4eI0OBeueCKOn

KYJIBTYpPBI 4epe3 3HAKOMCTBO C UCTOPUEH pPa3BUTHS MaTEeMATHUKH, BOIIOIUEH MaTEeMaTHIECKUX
HACH;

— pa3BUTHE JOTHYECKOTO MBIIUICHHS, MPOCTPAHCTBEHHOTO BOOOPKEHUS, alTOPUTMHYECKON
KYJIbTYpPbl, KPHTHYHOCTH MBILIUIEHUS HA YPOBHE, HEOOXOAUMOM JIJIs

Oynyiieit mpodeccHoHaTbHON AeITENbHOCTH, I IPOAODKEHUS 00pa3oBaHus 1

caM000pa30BaHus;

— OBIAJCHHEC MATEeMATHUYECKUMHU 3HAHHUSAMHU U YMEHHSIMH, HEOOXOIMMBIMH B TOBCEIHEBHOM
KU3HU, 1711 OCBOEHUSI CMEKHBIX €CTECTBEHHO-HAYYHBIX AUCHUIUIMH U

JTUCITUILIAH TTPO(ECCUOHATBFHOTO [UKIIA, TS TIOTYYeHHs 00pa30BaHUs B 00JACTsIX,

He TPeOYIOMUX yriTyOJIeHHOW MaTeMaTHIeCKOW MOrOTOBKH;

— FOTOBHOCTbH U CLIOCOOHOCTH K 00Pa30BaHMIO, B TOM YHCIIE CaMOOOPa30BaHHUIO,

Ha MPOTSHKEHUH BCEH JKM3HM; CO3HATEIHHOE OTHOIIEHHE K HEMpPEpPhIBHOMY OOpa30BaHUIO Kak
YCIIOBUIO yCIIEUTHON MPpodhecCHOHATBbHOMN 1 00IECTBEHHON e TeIbHOCTH;

— FOTOBHOCTbH M CIIOCOOHOCTH K CAaMOCTOSITEIILHON TBOPUYECKON U OTBETCTBEHHOMN

JESITEIIbHOCTH;



— TOTOBHOCTh K KOJUIGKTMBHOH paboTe, COTPYOHMYECTBY CO CBEPCTHHKAMHU B
o0pa3oBaTenbHOM, 00IIECTBEHHO TOJIE3HOU, YU4EOHO-UCCIIEA0BATEIbCKOM, TPOSKTHOM U IPYTUX BUIAX
ACATCIIbHOCTH,

— OTHOIIECHHE K MPO(EeCCHOHAITBHOW NEATENFHOCTH KaK BO3MOXXHOCTH YYaCTHsI B PEIICHUU
JUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHATBLHBIX TTPOOIIEM;

* Memanpeomemnpix:

— YMEHHE CaMOCTOSATENBHO ONPEACIIAT LUENH AEATEIBHOCTH U COCTABIIATH IUIAHBI

JESATENIBHOCTH;  CaMOCTOSITENIbBHO ~ OCYLIECTBIISATH, KOHTPOJUPOBAaTH U  KOPPEKTHUPOBATh
NESTEIIBHOCTD; HCIIOJIB30BAaTh BCE BO3MOXKHBIE PECYpPCHI A AOCTHKCHMS ITOCTABJICHHBIX ILICJIEH U
peanu3aliy IUIaHOB e TEILHOCTH; BHIOUPATh yCIICIIHbIE

CTPaTEruy B Pa3IMYHBIX CUTYalUsIX;

— yMEHUE NMPOJYKTUBHO 00LIaThCs U B3aUMOCHCTBOBATD B IPOIIECCE COBMECTHOM

NESTEIbHOCTH, YYUTBIBATh IO3MLUU JAPYIMX YYaCTHUKOB JESITEIbHOCTH, 3(P(PEKTUBHO
pasperiatb KOH(QIUKTHL;

— BJIAJICHUEC HaBBIKAMHU I[I03HABATEIBHOM, YUE€OHO-MCCIICIOBATEILCKOW ©  MPOCKTHOMN
JesITeTbHOCTH, HaBBIKAMH pa3pelieHus NpolieM; CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSTEIbHOMY
ITOMCKY METOJIOB PELICHMS PAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3JINYHbIX METONOB IIO3HAHMS;

— TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSITENIbHOW HH(OPMAIIMOHHO-TI03HABATEIbHON
NESTeNbHOCTH, BKJIIOYAas YMEHHME OpPHUEHTHPOBATHCA B pa3IM4YHBIX MCTOYHUKAX MH(OpMaIuH,
KPUTHYECKH OLEHUBaTb M MHTEPIPETUPOBATh HMH(POPMAIUIO, TOIY4aeMyl0 M3 Pa3IUYHbIX
HUCTOYHUKOB;

— BIIQJICHUE S3BIKOBBIMH CPEACTBAMM: YMEHUE SICHO, JIOTUYHO U TOUHO MU3JIaraTh

CBOIO TOYKY 3PEHHs, UCIIOJIb30BaTh aICKBAaTHBIC 3BIKOBBIE CPENICTBA;

— BIIAJICHUE HaBbIKAMH MO3HABATEIbHON pedIeKCUN KaK OCO3HAHUS COBEPIIAEMBbIX ICHCTBUN
U MBICIINTENBHBIX IPOLECCOB, X PE3YIbTATOB M OCHOBAHWM, I'PAaHUI] CBOECTO 3HAHUS W HE3HAHMI,
HOBBIX II03HABATEIBHBIX 33714 U CPECTB JISUX

JOCTHKCHHUS;

— IEJICYCTPEMIICHHOCTD B TIOMCKAX U MPUHATHU PEIICHUH, COOOPa3UTEIbHOCTD U

UHTYHLMSL, Pa3BUTOCTh IPOCTPAHCTBEHHBIX MTPEICTABICHUI; CIOCOOHOCTH BOC-

IPUHUMATH KPAacoTy U FapMOHUIO MUDA;

* npeoMemHuIX:

— c(OpMHUPOBAHHOCTD MPEICTABICHUNA O MaTeMaTUKe KaK YaCTH MUPOBOW KYJIBTYphl U MECTE
MaTeMaTUKd B COBPEMEHHON NMBMIIM3ALMM, CHOCO0aX OMMCAaHUS SBICHUH pEaJbHOr0 MHpa Ha
MaTEMaTHYECKOM SI3bIKE;

— c(hOpMHUPOBAHHOCTh MPEJICTABICHUM O MaTeMaTUYeCKMX IOHATHAX KaK Ba)KHEHIINX
MaTEMaTHYECKUX MOJEIAX, MO3BOJISIOIIMX ONMCHIBATh U M3y4yaThb pa3HbIE IPOLECCHl U SIBICHMUS,
ITOHMMAaHHE BO3MOKHOCTH AKCUOMATUYECKOTO IMIOCTPOCHUS MATEMAaTUYECKUX TEOPUL;

— BIAJACHHME METOJaMHU J0Ka3aTeIbCTB W AJITOPUTMOB pEIICHUS, YMEHHE HX IPUMEHSATH,
IIPOBOAMTH JOKA3aTEIbHbBIE PACCYKICHHS B XO€ PEIICHUS 3aa4;

— BIJIAJICHUE CTAHJAPTHBIMU MPUEMAMU pEIICHHUS PpALUOHAIBHBIX W HPPALUOHAIBHBIX,
[IOKA3aTeIbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPAaBHECHUH M HEPABEHCTB, HX CHCTEM;
HCIOJIb30BAHNUE TOTOBBIX KOMIIBIOTEPHBIX NPOTrpaMM, B TOM 4YMCIE I MOUCKA MYTH PELIEHUS U
WJUTIOCTPALM PELICHNs YPAaBHEHU U HEPABEHCTB;

— c(OpMHPOBAHHOCTD MPEACTABICHUN 00 OCHOBHBIX MOHATHAX MaTEMaTUYECKOTO

aHalM3a U UX CBOMCTBAX, BIIAJCHME YMEHHUEM XapaKTepu30BaTh IOBeAeHUE (QYHKIUH,
HCII0JIb30BaHNE NIOJyYEHHBIX 3HAHUH /71 ONIMCAHUS U aHAJIN3a PEAJIbHBIX 3aBUCHMOCTEN;

— BJIaJICHUE OCHOBHBIMHM IOHATHAMHM O IUIOCKMX M IIPOCTPAHCTBEHHBIX I'€OMETPHUYECKUX
¢urypax, MX OCHOBHBIX CBONCTBax; C(OPMHPOBAHHOCTH YMEHHs paclio3HaBaTb I'€OMETPHUECKUE
¢Gurypel Ha ueprexax, MOJENIX M B pPEalbHOM MHpPE;, MNPUMEHEHHE H3YyYCHHBIX CBOWCTB
reoMeTpuueckux Guryp u GopMmyn sl peleHHs T€OMETPHUECKUX 3a7ad M 3a7ad ¢ MPaKTUYECKUM
COJIEP/KaHUEM;



— c(hOpPMUPOBAHHOCTH MPEACTABICHUI O MPOIECCaX U SIBICHUSAX, UMEIOIIUX BEPOSATHOCTHBIN
XapakKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAIbBHOM MHUPE, OCHOBHBIX MOHSTHUSX 3JIEMEHTApPHOU
TEOpUU BEPOSITHOCTEH; YMEHUH HAXOJUTh M OILEHWBATh BEPOSTHOCTH HACTYIUICHUS COOBITHI B
MPOCTEUIINX NPAKTUYECKUX CUTYALMSIX U OCHOBHBIE XapaKTEPUCTUKH CIYYaHBIX BEJIUYMH;

— BJIaJICHUE HABBIKAMH HCIIOJIb30BAHMSI TOTOBBIX KOMIIBIOTEPHBIX MPOTrpamMM MpHU PEIICHUU
3a/1a4.

1.4. PexomeHnayeMoe KOJIMYECTBO YACOB HA OCBOEHME MPOrpaMMbl TUCHHMILIUHBI:

MaKCHUMaJIbHOW y4eOHOM Harpy3ku oOydaromerocs 232 yac, B TOM YHCIIE:
00s13aTeNIbHOM ayTUTOPHOM yueOHOI Harpy3ku oOy4atomerocs 232 yaca.

2. CTPYKTYPA Y COJAEP KAHUE YYEBHOM JUCIUTIIMHBI «MaTemaTnka»
2.1. O6bem yueOHOM TUCIMIUIMHBI U BUBI YaeOHOH paboThl (0uHas ¢hopma)

Bup yueOHoii paboTnbl O0bem B yacax
O0bem o0pa3oBaTe1bHOM NPOrpaMMbl y4eOHOM AN CHMIIIMHBI 232
O0beM padoThI 00YyYAKIIHUXCS BO B3aMMOAEHCTBHH € NMpPenoaaBaTeaieM 232

B TOM YHCIJIC:

TEOpPETHUECKOE 00yUeHne 100

[IPAKTUYECKUE 3aHATUS 114

CamocrosiTenpHas padbora -

IIpomexyTounas arrecranus B opMe sx3amena 2 cemecTp 18




2.2. TemaTu4eCcKMid IJIAH U COIEePKAHNE Y4eOHOI JUCUUIIJINHBI

Mamemamuka

HanmeHoBaHMe pa3ie/ioB U TeM

Coaepxxanue y4yeOHOro marepuaja, JgadopaTropHble PpadoTbhl M HNpPaKTHYECKHE
3aHATHS, CAMOCTOSITe/IbHAS padoTa 00y4almmxcs

O0BbeM yacoB

YpoBenn
OCBOEHUSA

1

2

4

Pasznen 1.BBenenue

Beenenne

MaremMaTtuka B HayKe W IpPaKTHYECKOW nedrenbHoOcTU. llenmm m 3amadnm u3ydeHHs
Marematuku B yupexacHusx CIIO. [ToBropenue 6a3ucHOro maTepuaia Kypca OCHOBHOM
IIKOJIBI.

1,2

Pa3nen 2.Pa3Burne noHATHSA

0 YucJjie

Tema 2.1.
Ienbie U panoHATbHbBIE YN CJIA

Conep:kaHue y4eOHOT0 MaTepHAaJa:

I{enwie u parmoHanbHBIC Yncia. BeimoaHeHne apuMETHIECKUX JCHCTBUN.

IlpakTuyeckne 3ansTusi: [IpuMeHeHHe  3aKOHOB apuU(METHUECKHX JCUCTBUH K
YIPOIICHUIO BBIYMCICHUN. BbhluncieHne npoueHToB. YIPOILEHUE YUCIOBBIX BhIPAXKEHUMN
C mepeMeHHOM (1[eNIbIX U APOOHBIX) B XO/I€ TOKIECTBEHHBIX MPEOOPA30BAHMIA.

Tema 2.2.
JledicTBUTEILHBIE UM CJIA

Conep:kaHue y4eOHOT0 MaTepHAaJa:

MHoxxecTBa 4YMCeNl:  HaTypaJlbHBIX, LENbIX, pPAlMOHAIbHBIX, WPPALHOHAIBHBIX,
JIeWCTBUTENBHBIX. ApU(PMETHUECKHE NEHCTBUS HaJ PAlMOHAIBHBIMUA YHUCIAMH, 3aKOHBI
apupmernueckux aerctBuid. IlporenTsl. IlepeMeHHbIE ¥ TOCTOSIHHBIC BEITUYHHBI.
YucnoBele BBIpaXEHUS C TMEpeMeHHOM (uenble U ApoOHBbIE). YpaBHEHHUS, KOPHHU
ypaBHeHMs. MHOrowieH; CIOXEeHHE, BBIYMTAHUE, YMHOKEHHE MHOTOUWIEHOB; CIIOCOOBI
pa3oXeHUsT MHOTOWICHOB Ha MHOXHUTENIHU, (OPMYIBl COKPAIEHHOTO YMHOXCHHS.
KBagpaTHble ypaBHEHMs, WX BUABL, (OPMYJbl TUCKPUMHMHAHTA M KOPHEHW KBaJpaTHOIO
ypaBHeHMs. KBagpaTHele HepaBeHcTBa. OmnpeneneHue M CBOWCTBAa JIMHEHHOW H
KBaJpaTUIHON (YHKIIAH.

1,2

IIpakTHyeckue 3aHATHUA: PelieHue IUMHEHHBIX YpPaBHEHHMM, CHUCTEM YPAaBHEHUU U
HepaBeHCTB. [IpuMeHeHue (OpMyNn COKpPAlIEeHHOTO YMHOXKEHHUS K Pa3ioXKEHHUIO
MHOT'O4YJICHOB HAa MHOXUTENH. PereHue KBaJpaTHbIX ypaBHEHMU. PereHue kBaapaTHBIX
HepaBeHCTB. IlocTpoeHune rTpadukoB JNHHEHHOWM W KBaApaTUYHOM  (DYHKIIHI.
[IpeoOpazoBanue anreOpanveckuxX BBIPAKCHHIA. Pemienne mnpukiangHeix 3amad ¢




MPONU3BOJACTBCHHBIM COACPIKAHUCM.

Tema 2.3.
KoMniiekcHbIe Yncia.

Conep:kanue y4eOHOro MmarepuaJa:

[IoHsiTHE ©0 MHHMBIX M KOMIUIEKCHBIX 4YHUCHaxX. ['eoMmeTpuyeckas HWHTEpIpETaLus
KOMIUIEKCHBIX yKcesl. Moayinb KOMIIEKCHOro yucia. CloKeHne, BBlYMTaHUuE, YMHOKEHUE
U JIeTIeHUE KOMIUIEKCHBIX YHCelN, 3aJIaHHBIX B anredpandeckoit hopme.

1,2

IIpakTHYecKHe3aHATHS:
BrinmonHenne geiicTBUM HaJT KOMIDIEKCHBIMHU YHCIIaMHU.

Tema 2.4.

IIpudan:keHHble BbLIYUCICHUSA.
HorpemHocTy NPuOIMKEHHBIX
3HAYEHUH YHucel.

Conep:xaHue y4eOHOT0 MaTepHAaJa:

[TonsiTue aOCOMIOTHOW M OTHOCUTEIHHOM MOTPENTHOCTH. AOCONIOTHAs MOTPENIHOCTh U
rpaHuna aOCOJIOTHOM MOTPEUIHOCTH NPUOIIKEHHBIX 3HAaueHUM uucen. BepHble u
3Havamue uudpel yuciaa. OTHOCUTENbHAs MOTPEIIHOCTh MPUOIMKEHHOTO 3HAYCHUS
grucna. OKpyriieHHe M TOTPEIIHOCTh OKpyriieHus. JleHcTBus Haa TpUOIMKEHHBIMU
3HAYEHHUSIMU YUCEJT ¢ YYETOM I'paHull MOrpermHocTeld. Beiuncienus ¢ Hanepes 3aaaHHON
TOYHOCTHIO. [IpruOrKeHHbIC BEIYMCIICHUS U PEIICHUS IPUKIIATHBIX 3a/1a4.

Kontponbnas padota Nel o teme «Pa3BuTHE TOHATHS O YHCIICY.

1,2

IIpakTnuyeckunesansTus: [IpubnnxeHHbIC BEIYUCICHUS U PELICHUS MPUKIIAJAHBIX 3a/1a4.

Pasznen 3. @yukuum u rpagpuku

| Conepxanne yueGHoro marepuana:




Tema 3.1. 0O0630p OOIIMX MOHSITH. 1
DOyHKUMH U TPaPuKu IIpakTnuyeckune 3ansaTus: Cxema wuccinenoBanus (yHKIuU:O0IaCTh OMpeeNieHus U 1,2
MHOXECTBO 3HAYCHMI; Tpapuk (QyHKIUH, TOCTpoeHHEe rpadukoB (YHKUUH, 3aJaHHBIX
Pa3IUYHBIMHU CIIOCOOAMHU.
ITpeoOpa3oBanus rpaduKoB. 1
IpakTuyeckue 3ansTus:llapasienbHblii TEPEHOC, CUMMETPUS OTHOCUTEIBHO OCEH 2,3
KOOpJAMHAT U CUMMETPUsl OTHOCUTENIBHO Hayajla KOOpAMHAT, CUMMETPUS OTHOCUTEIIBHO
NPAMON y = X, PACTSIKEHHUE U CKATHUE BAOJb OCE KOOpIUHAT.
MOHOTOHHOCTB, YETHOCTh, HEUETHOCTD, OTPAHUYEHHOCTh, IEPUOAUYHOCTb. 1,2
[TpoMexyTku Bo3pacTaHus W yObIBaHUS, HauOOJbIIee W HAMMEHbIIEEe 3HAYCHHUS, TOUKH 1,2
skcTpemyMa. ['padudeckas maTepnperanus. [Ipumepsl QyHKIIMOHATBHBIX 3aBUCUMOCTEH
B pEaIbHBIX MPOLIECCAX U SBJICHUSX.
IpakTHyeckne 3aHATHS : AprpMETHIECKHE ONIepaIiiy HaJ PYHKITUSIMH. 2,3
Crnoxnas ¢pyHkuus (kommo3uiys). IlonsTie 0 HenpepbIBHOCTH (PYHKITUN 1,2
IIpakTuyeckue 3ansatus: [Ipumepsl 3aBUCUMOCTE MEXIYy NMEPEMEHHBIMU B PEabHbBIX 3
mporeccax M3 CMEeXHBIX auctuiuinH. Omnpenenenue ¢yHkuumii. [loctpoeHue u uTeHHe
rpadukoB GyHKITHIA.
KonrponbHas pabora No2. 3
Pasznen 4. OcHOBBI TPUTOHOMETPHUH
Coaeprxanue yueOHOIro MaTepuaJa:
Tema 4.1. VYriasl 1 BpamaTenbHOe ABMKEHUE. PainaHHoe n3MepeHue yriioB U IyT. 1,2
OCHOBHBICTIOHATHS CuHyc, KOCUHYC, TAaHT'€HC, KOTAHI€HC POU3BOJIBHOTO yIuia. PaauanHas Mepa yria. 1,2
IIpakTuyeckue 3anstusa: PaguaHHbIA METOJ M3MEPEHUS YIJOB BPAILCHUS M CBSA3b C 3
IpayCHOM MEpOM.
Tema 4.2. Conep:xanue y4ye0OHOro MaTepuaJa:
OcHoBHbIE Tpuronomerpuyeckue onepauuy. OCHOBHbIE TPUTOHOMETPUYECKUE TOXKAECTBA. 1,2
TPUTOHOMETPU'iECKHE IpakTnyeckne 3aHATHSI:BBINOIHCHHE YIOpaKHEHWH Ha MPUMCHCHHE OCHOBHBIX 3
TOXECTBA TPUTOHOMETPHUECKUX TOXKIECTB.
Tema 4.3. Coaep:xanue y4eOHOro MaTrepuaJa:




IIpeoOpa3oBaHusi mMpoCTEHIIHUX

®opmynsl npuBeneHus. CHHYC, KOCUHYC U TAHT€HC CYMMBI U Pa3HOCTH JIBYX YTJIOB.

TPUTOHOMETPUYECKUX ®opMyIibl TPOU3BEACHUS TPUTOHOMETPUIECKUX PYHKIHUI. 1,2
BbIPAKEHUH IIpakTuyeckue 3anaTHA: OOpMyIIbl IBOUWHOIO yriia. @OpMyIisl ITOJIOBUHHOTO YIIA. 2,3
dopMynbl CyMMBI HW Pa3HOCTH TpUTOHOMeTpuieckux ¢GyHkumii. I[Ipeodpazoanue 1,2
TPUTOHOMETPUUECKHUX BBIPAKEHUM.
DyHKIIUU CUHYC U KOocuHyc. VX cBOCTBA U rpaduKH. 1,2
@DyHKIIUN TaHTEHC U KOTaHreHe. X cBolicTBa U rpaduKy. 1,2
OOparHbIe TPUTOHOMETPHUECKUE (HYHKITUH. 1,2
IIpakTnuyeckue 3anaTus: «I[loctpoenue rpa@ukoB TPUTOHOMETPUUECKUX (DYHKITHII» 3
Tema 4.4. Coaep:xaHue yueOHOro MarepuaJa:;
Tpuronomerpuyeckue OOparHple  TPUTOHOMETpUYECKHE (YHKIIUM:apKCUHYC, AapKKOCHUHYC, apKTaHTEHC, 1,2
YPaBHEHHS U HEPABEHCTBA ApPKKOTaHI€HC. 1,2
[Ipocreiiine TPUTOHOMETPUUECKHUE YPABHEHUS 1,2
TpuronomeTpudeckue ypaBHEHHUs 2,3
IIpakTuyeckue 3ansaTusi:PelnieHue TPUTOHOMETPUYECKUX ypaBHEHUM. Pemienue
TPUTOHOMETPUYECKUX HEPABEHCTB. 1,2
Buasl TpuroHoMeTrpuueckux ypaBHEHUU. PenieHue TPUTOHOMETPUUYECKUX HEPABEHCTB U 3
CHCTEM.
IIpakTuyeckue 3aHsATHSA: PelieHHe NPOCTEUIINX TPUTOHOMETPUUYECKUX YPaBHEHUH.
Pemenne MIPOCTEUINX TPUTOHOMETPUYECKUX HepaBeHCTB.Pelienue
TPUTOHOMETPUYECKUX YPABHEHUMN, CBOJAIIMXCS K KBAJAPATHBIM, OJHOPOAHBIX H
pelaeMbIX ¢ TOMOIIBIO Pa3IHYHBIX (POPMYT TPUTOHOMETPUH.
KonTponbnas pabora Ne3.
Paznen 5. Kopuu, crenenn u jorapupmol
Conep:kanue y4ye0OHOro MaTepuaJa:
Tema 5.1. Kopuu HaTypanbHOU cTenmeHM U3 uucia W UX CcBoMcTBa.OmnpeneneHue KOpHS n-ou 1,2
Kopenr n-oii cremeHn M ero | crenenu. OCHOBHBIC CBOMCTBA KOpHEit. [ToHsATHE 06 HPPALMOHATEHOM YPABHCHHUIL. 1,2
cBoiicTBa.  MppanuoHaibHEIC | [[pparnoHanbHbIC ypaBHEHMSL. 1,2
YpaBHCHMA HppauunoHaibHble HEPAaBEHCTBA. 1,2
Pemenue nppanvoHanbHbIX HEPABEHCTB U CUCTEM. 1,2
IIpakTHyeckue 3aHATHA: BbluncieHue U CpaBHEHHE KOPHEW. BBINOIIHEHHE pacyeToB ¢ 3

panukanamu. [IpeoOpa3zoBaHuMe palMOHAJIBHBIX W HUPPALMOHAIBHBIX  BBIPA)KEHUIL.
Pemrenne nppauoHanbHBIX ypaBHEHUN. PellieHne MpuKIIagHbIX 3a/1a4.

Tema 5.2

Conep:xaHue y4eOHOT0 MaTepHAaJa:
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CreneHn ¢ panMOHAJLHBIMHU
NoKa3aTeJssMH M UX CBOMCTBa

Crenenp c panuoHalIbHBIM TNOKa3zaTeneM. (CBOMCTBAa CTENEHEH C palMOHAIBHBIM
MTOKa3aTeNeM.

CrenenHass QyHKUuss M ee CBoiicTBO.B3anmmHo oOpatnble ¢yHKIMH. PaBHOCHIIBHBIE
YpaBHEHUS U HEPABEHCTBA.

Ipakruyeckue 3ansaTusa: HaxoxaeHue 3HAYEHHM CTENEHEW C pPalUOHAIBHBIMU
nokazatemsimu.  CpaBHeHue crerneHel. [IpeoOpazoBaHMsi BBIpaXEHUN, COJEPIKAIINX
creneHu. Penenue nokasarenbHbIX YPaBHEHUN.

Kontponbnas pabota Ne4.

[Toka3zarenbHast QyHKIHS, €€ CBOICTBA U rpaduK.

ITokazarenbHble ypaBHEHUS U HEPABEHCTBA.

Pemienne mnpuknaaneix 3agad. [IpumeHeHWe KOpHEW M CTENEHEW MNpU BBIYHUCICHUU
CPEIHUX, JEJICHUU OTPE3KA B «30J0TOM CEUEHUN.

1,2
1,2

Tema 5.3
Jlorapudmobi/lorapupmudeckue
YPABHEHHS U HEPABEHCTBA

Conep:xaHue y4eOHOT0 MaTepHAaJa:

Jlorapudmsl 1 ux cBoiicTBa. JlecaTHuHbIe M HaTypaibHbIe Jorapudmel.[IpaBuna neiicTBuii
¢ JjorapugpmMamu.

Jlorapudmuueckas pyHKIHUs, €€ CBOHCTBO U rpaduk

Jlorapudpmuueckue ypaBHEHUS 1 HEPABEHCTBA.

Jlorapudmuueckue cucTeMbl YpaBHEHUIA.

IIpakTuyeckne 3ansaTusi:HaxoxneHue 3HavyeHWi Jsorapudma 10 TPOU3BOIHHOMY
ocHoBaHu10. Ilepexox OT OAHOrO OCHOBaHMS K IpYroMy. BeluucieHMEe M CpaBHEHHE
norapudmos. JlorapudmMupoBanue 1 NOTCHIUPOBAHUE BBIPAKECHUH.

[TpubnuxkeHHble  BBIYMCICHHMS M pEHIEHUs  NPUKIAAHBIX  3a7ad.  Pemenue
norapu(pMHUUECKUX YpaBHEHHUN. PerieHre npukiaaHbIX 3a/1a4.

Kontponbras pabota NoS.

2,3
1,2
1,2

Paznen 6. KomOunaropuka.

TeMma 6.1
OcHoOBHBIE NOHATHSA
KOMOUHATOPUKH

Conep:xanue yueOHOro MaTepuasa

[ToHsiTHE MHOXKECTBA, 3JIEMEHT MHOXKECTBA, CITOCOOBI 3aJaHUSI MHOYKECTB, KJIaCCHU(UKAIINS
MHOXECTB 110 KOJMYECTBY 3JIEMEHTOB, MOJMHOXECTBO, PaBHBIE MHOXECTBA, OIEpaluu
HaJl MHO’KECTBAMH, TIPaBHJIa CyMMBI, TPABUIIO YMHOXKEHHS, H300pa’keHHE MHOKECTB.
[Tonsatue daxropuana.

IIpakTHYecKkHe 3aHATHSA:
Hctopus pa3BuTHs KOMOMHATOPUKH, €€ pOJb B pa3IMuYHBIX cepax dYeIoBEeUECKOH
KHU3HCACATCIIbHOCTH. HpI/IK.HaI[HI:IG 3ada4u.

Tema 6.2

Conep:kanue y4eOHOro MaTepuasia
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Buanbl coexnHeHnii

Buabl coenuHeHudd - coueTaHus, pa3MEUICHUs, [EPECTAaHOBKH, CBSI3b MEXKAY
MpeACTaBICHHBIMH BUAAMH coeqnHeHnid. @opmyna bmHoma HeroToHa.

CaoiicTBa OuHOMHHANBHBIX K03 PuumentoB. Tpeyronsuuk [ackans.

IpakTuyeckne 3ansitusi:IIpaBuna komOuHatopuku. PereHne KOMOWHATOPHBIX 3ajad.
3ajaun Ha MOJCYET YHUCia pa3MEIEHUN, IEPEeCTaHOBOK, coueTanuil. Pemenue 3amau Ha
niepedop BapuanToB. bunom HetoTona u tpeyronbauk [lackams. [Ipukinanneie 3a1aqm.

Paszgen 7. IlpsaMblie 1 JIOCKOCTH B NPOCTPAHCTBE.

Tema 7.1

IIpsiMble W IJIOCKOCTH B
NPOCTPAHCTBeE.
IIapanieJbHOCTh MNPAMBIX H
ILUIOCKOCTEH B IPOCTPAHCTBE

Conep:xanue y4yeOHOro MaTepuaJa:

AxcuoMbl  crepeomerpun. CrencrtBus M3 akCMOM — CTepeoMeTpuH. BzanmHoe
PacCIoJIOKEHUE IBYX MPSMBIX B IPOCTPAHCTBE.

IIpakTuyeckune 3ansrus:llapamiensHOCTs NpsMbIX U IUIocKocTed. [lapamiensHOCTH
miockocteil. 300pakeHne MpoCTpaHCTBEHHBIX (PUIYp Ha INIOCKOCTH.
IlepneHuKyIApHOCTD NpAMBIX. llepneHAUKYIApHOCTE MPSAMBIX U IUIOCKOCTEH. Pemenue
3a/1a4 Ha NEPIECHIUKYIAPHOCTD IIJIOCKOCTEN.

IIpakTuyeckne 3anaTus:llepnengukynssp u  HakinoHHas. IlepneHAUKYISApPHOCTH
IJIOCKOCTEM. YTON MEXIy MNOpsIMOM U IUIOCKOCTBhIO. YTOJ MEXKIY IIOCKOCTSIMHU.
JIByrpaHHBIN yroOJI.

I'eomerpuueckue npeodbpa3zoBaHus npocTpaHcTsa. [lapamienbHoe IPOEKTHPOBAHMUE.
IIpakTuyeckne 3andaTus:IIpu3HaKky B3aMMHOIO PACIOIOKEHUS IMPSAMBIX. YTOJI MEXAY
npsAsMbiMU. TeopeMbl 0 B3aMMHOM PACHOJIOKEHUM MNPsIMOM W TIOCKOoCTU. [lpu3Haku u
CBOMCTBA MapaJUIEIbHBIX INIOCKOCTEN. PaccTosiHUE OT TOYKH 10 IJIOCKOCTH, OT IIPSIMOU 10
IUIOCKOCTH, PAacCTOSIHUE MEXAY IIOCKOCTSAMHU, MEXNY CKPEIIMBAIOIIMMHUCA IPSMBIMH,
MEXy MPOU3BOJILHBIMU (PUTYpaMH B MPOCTpaHCTBE.Penienre BEIYUCIUTENBHBIX 3a/1a4 U
3a/la4 Ha J0KA3aTeJIbCTBO C MCIOJB30BAHMEM AKCHOM CTEPEOMETPHM M UX CIIEICTBHH,
ompeneneHuil U TeopeM u3 maparpada «llapannenbHOCTh HPSAMBIX M IJIOCKOCTEH B
IIPOCTPAHCTBE»

Conep:xaHue y4eOHOT0 MaTepHAaJa:
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Tema 7.2
IlepneHANKYIAPHOCTD NPAMBIX
U IJIOCKOCTel B IPOCTPAHCTBE

Onpenenenne NepneHAUKYIApHBIX NpsAMbIX. TeopeMa 0 npu3HaKe NEepHeHIUKYISIPHOCTH
JIBYX TPSAMBIX (2 ciiydass — Ha TUIOCKOCTH W B TpocTpaHcTBe). OmpeneneHue MpsMO,
MEPIEHIUKYIISIPHON IIJIOCKOCTH.

1,2

Teopema o0 mnpu3HaKe NEPHEHAUKYIIPHOCTH TPSAMOM M IUIOCKOCTH. Teopema o 1,2
MEePIEHIUKYISIPHOCTA OJHOM M3 ABYX MapajuleNIbHBIX MPsAMbIX. TeopeMa o 2-X MpsIMBIX,
MEPIEeHIUKYISIPHBIX TIOCKOCTH.
IIpakTnyeckne 3ansaTusi:OnpeneneHue MEPHEHAMKYISIpa M3 TOYKM Ha IUIOCKOCTD, 1,2
OCHOBaHUE MEPIEHANKYJISApa, PACCTOSHUE OT TOYKU 0 MIOCKOCTH, HAKIIOHHOW OT TOYKH
J10 TUIOCKOCTH, OCHOBAHUE HAKJIIOHHOW, MPOEKIIMU HAKJIOHHOM.
Teopema o 3-X nepneHAUKYISApaAX. 1,2
IIpakTHyeckue 3ausaTus:[ eomeTpuyeckue npeoOpa3oBaHus MPOCTPaHCTBA: 1
NapajuIeIbHbIN IEPEHOC, CHMMETPHS OTHOCUTEIBHO MJI0CKOCTH.
[TapannensHoe mpoektupoBanue. Ilmomans opToroHambHON Tpoekiuu. M3o0paxeHue 2
MIPOCTPAHCTBEHHBIX (PUTYD.
IIpakTnyeckue 3ansTusi: Pemenne BbIUMCIUTENBHBIX 33/1a4 U 337a4 HA J10Ka3aTeIbCTBO
C UCIOJb30BaHUEM AKCHOM CTEPEOMETPUU U UX CIIEACTBHUI, OINpPEAEICHUN U TEOPEM M3 3
TeMbl «lleprneHauKyIsIpHOCTD MPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBEY.
KonrtponbHas padora Ne7mo teme «IIpsiMble U TIIOCKOCTH B MIPOCTPAHCTBEY.
3
Paznen 8. KoopanHaTel M BEKTOPBDI.
Tema 8.1 Conep:kanue y4yeOHOIro MaTepuasia
JlekapToBa cHCTeMa KOOPAMHAT | [[psmoyroibHas (I€KapTOBa) CHCTEMa KOOPIAMHAT B IpocTpancTBe. DopMyIa pacCTOSHHUS 1,2
B IPOCTPAHCTBE MEXKY ABYMSI TOUKAMHU.
VYpaBueHus cepsbl, INIOCKOCTH U TIPSIMOIA. 1,2
IpakTHYeCKHe 3aHATHS: 3

JlekapToBa cuctema KOOpAuHAT B mpocTpaHcTBE. COCTaBICHUE YPABHEHHI OKPY>KHOCTH,
cepsl, TNIOCKOCTH. BhIuncienue paccTosIHUS MEXTy TOUKAMH.

Tema 8.2

Conep:xanue yueOHOro MaTepuasa
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BekTopsl

Bextopsl. Monyne BekTopa. PaBeHCTBO BekTOpoB. ClOXKEHHE BEKTOPOB. YMHOXKECHHE
BEKTOPA Ha YHCJIO.

Pa3noxeHne BeKTOpa 10 HaIIpaBICHUAM. YTOJI MEXAY ABYMs BEKTOPaMH. 1,2
IpakTuyeckue 3anaTus:IIpoekiusa Bektopa Ha ock. Koopaunatel BekTopa. CKansipHOe 2,3
IIPOM3BECHNE BEKTOpOB. lcmonp3oBaHME KOOpAMHAT M BEKTOPOB IIPU PELICHUU 1,2
MaTe€MaTHYECKUX U MPUKIATHBIX 3a/1a4.
Bexropsl. [lelicTBus ¢ BeKTOpaMu. JIeMCTBUSA ¢ BEKTOPAMH, 3aJaHHBIMUA KOOPIUHATAMHU. . 3
Kontponbnas padota Ne 8 o teme «KoopInHATHI M BEKTOPHIY.
3
Paznen 9. MHOrOrpaHHUKH M KPYTJible TeJjia.
Tema 9.1 Conep:kanue y4eOHOro MaTepuasa
MHuororpanHuKHu Bepmmnel, pebpa, rpaHu MHOrorpanHuka. Pa3Beprka. MHororpanssle yriiel. Beimykiibie 1
MHOrorpanHuku. Teopema Dusepa.
IIpusma. IIpamas u HaknonHas npusMma. IIpasunbHas nmpusma. 1,2
IpakTuyeckune 3ansatus: [lapamnenenunen. KyO.Ilupamuna. IlpaBunbHas nupamuna. 2,3
Yceuennas nupamuga. Terpasrap. CuMMeTpun B KyOe, B Mapajuielenunesne, B npusMe u 1,2
nupamuze. CeueHus Kyoa, MPU3MbI U TUPAMHUIBI.
IIpakTnuyeckue 3ansTus: [IpencraBneHne o MpaBUWIBHBIX MHOTOTPaHHUKAX (TETpa’zpe, 2,3
KyOe, OKTaspe, T0JeKadIpe U HKOCadApe).
IIpakTuuyeckue 3aHATHA:O0BeM U ero u3Mepenue. MurerpanbHas dopmyna oObema. 2,3
®opmyssl 00beMa Kyda, IpSIMOYTOJIBHOTO Napasuiesienuneia, Ipru3Mbl, MUPaAMUIbL.
[Tomo6wue Ten. OTHOMIEHUS TUIOMIAIEH TOBEPXHOCTEH U 00EMOB MOAOOHBIX TEIl. 1,2
IIpakTHYeckue 3aHATHSA: 3
Paznuunbple  BHIBI MHOTOTpaHHUKOB. Mx  wu3o0paxenus. CedeHus, pa3BEpTKU
MHOTOrpaHHuKoOB. [lnomane mnoBepxHocTH. Buasl cuMMeTpuidi B NPOCTPAHCTBE.
CumMMeTpHsi MHOTOTPAaHHUKOB. Bbruncienne roiomaneid u o0bemMoB. Pernenne 3amad Ha
ITOCTPOEHHUE CEYEHUH MHOTOI'PAHHHUKOB.
Pemenue 3amad Ha BBIYUCIIECHHE TUIOINAACH MOBEPXHOCTH U 0OBEMOB MHOT'OI'PAHHHKOB.
Hcnonp30BaHne CBOMCTB MHOTOTPAaHHMKOB TP PELIEHMM MaTEeMaTHYECKUX U
MPUKJIAHBIX 3a]1a4.
Tema 9.2 Conep:kanue y4eOHOro MaTepuasa
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Kpyrabie Teaa Hunuaap u koHyc. YceueHHBbIH KOHYC. OCHOBaHUE, BBICOTA, OOKOBasi MOBEPXHOCTD, 1,2
oOpasyroias, pa3BepTka.
IpakTuyeckne 3ansaTHsA: OCEBbIC CEUCHUS U CEUEHUS, TapaIICIbHbIE OCHOBAHUIO. 2,3
[Iap u cdepa, ux ceuenus. KacarenpHas miockocTs K chepe. 1,2
IIpakTuyeckue 3ansaTus: opmyisl o0beMa IUIMHAPA, KOHYCA, IIapa. 2,3
dopMyITBl TIIOMAIN TTOBEPXHOCTEHN ITMIMH/IPA, KOHYCca, cephl. 1,2
IIpakTnuyeckue 3ansiTusa:Paznuunbie BUabl Kpyrabsix Ten. Mx mzobpaxkenus. CeueHwus, 3
pa3BepTKU Kpyribix Tein. CummeTpus KpyriibiX Tel. Beluucienue momanedt u
00BemMoB.McrioIb30BaHMEe CBOWCTB TENM  BpAIICHHUS MPU PEIICHUH MaTeMaTHYEeCKHX H
IIPUKJIAHBIX 3a7ad. 3
Kontponbras padota N9 mo temMe «MHOTOTpaHHHUKHU U KPYTJIbIC TEIa.

Pasznen 10. Hauaina MmareMaTu4ecKoro aHajamnsa.
Conep:kanue y4eOHOro MaTepuasa

Tema 10.1 CriocoObl 3ajaHUsl U CBOMCTBA YHCIOBBIX MOcienoBarenbHOCTel. [loHATHE O Tpenerne 1,2

IHocnenoBaTeIbHOCTH nocinenoBarenbHOCTH.  CyliecTBOBaHME — MpeAeliia  MOHOTOHHOM — OTpaHUYEHHOMN
nocnegoBarenbHocTH. CyMMHUpOBaHUE TOCIENOBATEIbHOCTEH. beckoHeuHo yObIBaroImas
reoMeTpHuyecKas Iporpeccus U ee cymma.
IpakTuyeckue 3anHsaTusi:UucioBas MOCIEIOBATENLHOCTh, CIIOCOOBI €€  3aJaHws, 3
BBIUMCJICHHUS] WICHOB mocienoBaTenbHOCTH. [Ipenen mocnegoBarenbHocTH. beckoneuHo
yOBIBaloIIasi TEOMETPUYECKAsI TPOTPECCHsI.

Tema 10.2 Coaeprxanue yueOHOro MaTepuaa
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IIpousBoanasn [Mpupamenne  ¢ynkuuu. Ilonstus o  npousBogHoi.IlpomsBognas.  IlpaBuia 1
muddepennmpoBanust. Dopmynsr  auddepenuupoBanus.  [IponsBoaHbIE  CTENEHHOU
byHKIMH. 2,3
IpakTuyeckne 3auaTHsA: [ [pon3BOIHBIC HEKOTOPHIX JIEMEHTAPHBIX (DYHKITHI. 1,2
[TpousBonHas cnoxxHoU ¢pyHKUMHU. [IpON3BOAHBIE TPUTOHOMETPUUYECKUX (DYHKLIUH. 2,3
IpakTuyeckue 3anaTus: [ [pon3BoaHas mokazaTeabHON U IorapuPMUIECKON HYHKIIUH. 1,2
I'eomerpuueckuii cMbica npousBoaHoi. KacaTenbHas k rpaduky QyHKINM. 1,2
Bropas mpousBoHas, ee reoMeTpuuecKuil u puzndeckuii cMbici. [IponsBoaHas B pusnke
Y TEXHHKE. 1,2
[Tpu3nak Bo3pactanus u yosiBanus GyHKIMU. Kpurnueckue Touku QyHKIINHA, MAKCUMYMBI
Y MUHUMYMBI. 2,3
IIpakTuueckue 3ausTus:lIpuMeHeHre MPOM3BOAHON K TOCTPOCHHUIO TpaduKOB
byHKIIHIH.
HccnenoBanue pyHKIIMN C MPUMEHEHHUEM POU3BOJHOM. BrimykiiocTs rpaduka GpyHKIMH, 1,2
TOYKH Tieperuoa. 2,3
HauGonbiiee u HanMeHbIlee 3HaYeHUE (QYHKIINU.
IIpakTuyeckue 3ansaTus: [Ipons3BogHAs: MEXAaHUYECKHMH M TE€OMETPUYECKUN CMBICH
IPOU3BO/IHON. YpaBHEHHE KacaTenbHOM B oOmeM Buge. IlpaBmia u  dopmyssl
muddepeHnrpoBanusi, Ta0IUIa TPOU3BOAHBIX AIEMEHTApHBIX GyHKIMA. MccmenoBanue
¢GyHKIMH C TOMOUIbIO Tpou3BOAHOM. Haxoxnenwe HauOONbIIEro, HAUMEHBIIETO 3
3HAYEHUS U SKCTPEMANIbHBIX 3HAU€HUHN (YHKIIUH.
KonTponpnas pabora Ne 10 mo teme «Havana MmaTeMaTHueCKOTO aHAITU3ay.

Paznen 11. UnTerpaJ u ero npuMeHeHue.

Tema 11.1 Conep:xanue yueOHOro MaTepuaJa:

IlepBoobpa3znas [TonsaTus mepBooOpa3HOl, €€ OCHOBHOE CBOICTBO, NMpaBHJIa HAXOXKACHUS MEPBOOOPa3HOM. 1,2
O3HaKOMJICHHE C TEOMETPHYECKUM CMBICIIOM TIEPBOOOPA3HOM.
IIpakTHyeckne 3aHATHSA: BrImogHeHNEe ynpa)XHEHUN HAa HAXOXKIEHUE MTEPBOOOPA3HBIX. 3

Conep:kanue y4yeOHOro MaTtepuaJa:
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Tema 11.2 [Tonatue 06 ompenenéHHoM wuHTerpaie. IIpuMeHeHue oOmpenesneHHOro HHTErpana s 1
HNuTerpan HaxO0’KJICHUS TUTOIIa i1 KpuBoJuHeHoH Tpanenun. ®opmyna Herotona—IJleitOnunma.
IIpakTHYeckHe 3aHATHA: BbIUKCIIEHHE ONIPEICIIEHHBIX UHTETPAJIOB. 2,3
4 mpaBwWIa HAXOXKICHUS TUTOIIAA (PUTYPBI, OTPAHUICHHOM JTUHUSMH. 1,2
IIpakTunyeckue 3aHaTHA: Berunciienue miomany GUrypsl ¢ IOMOIIBI0 HHTErpaia. 2,3
[Tpumeps! npuMeHeHHs HHTETpaia B GU3UKE U TEOMETPHUHU. 2
IIpakTHyeckne 3aHATUA BpINoONHEHHE YIPaKHEHUN HA BBIYUCICHUE OIPEAEIEHHOIO 2,3
unTerpana. [lpumenenre uaTerpaia K BHIYUCICHUIO (U3NYECKUX BETMYHMH U TJIOLIAIEH.
KonrtponsHas padora Nell. 3
Pa3zpnen 12. JineMeHTHI TeOPUM BEPOATHOCTEH M MATEMATHYECKOM
CTAaTUCTUKU.
Temal2.1 Conep:xanue yueOHOro MaTepuaJa:
JJ1eMEeHTBI TEOPHH | CoOpITHE, BEPOATHOCTh COOBITHS, CIOKEHHE W YMHOXXEHHE BeposTHocTel. [ToHsTHe 0 1,2
BEePOSATHOCTEH HE3aBHCHUMOCTH COOBITHH.
JluckpeTHas ciiydaiiHasi BEIMYMHA, 3aKOH €€ paclpeiesICHUS.
UucnoBble XapaKTEPUCTUKU AWCKPETHOW ciydalHOW BenuuuHbLIIOHATHE O 3aKoHE 1,2
0O0JIBIINX YKCe.
IIpakTuyeckue 3ausATus: lVcTopus pa3BUTHS TEOPUU BEPOATHOCTEH M €€ POJib B 3
pa3nuyHbIX cepax dYeroBedeCcKOM KHU3HenesTenbHOCTH. Kitaccuueckoe ompeaeneHue
BEPOATHOCTH, CBOMCTBA BEPOATHOCTEH, TEOpEMa O CyMME BEpOSTHOCTEW. Bwluncienne
BEpPOSITHOCTEN. Penienne npukinaasHbeIxX 3aaad.
Tema 12.2 Conep:xanue yueOHOro MaTepuaJa:
DJIeMEHTbI  MATeMaTHYeCKOH | [Tpescrapnenne faHHBIX (TaGIMIBI, TUATPAMMbI, TPAUKH), TeHEPaNbHAs COBOKYITHOCTb, 1
CTATHCTUKH BBIOOpPKA, Cpe/IHEee apu(PMETHIECKOE, MeTUaHa.
ITonsaTre o 3ajauax MaTeMaTHIECKOM CTAaTUCTHKH. 1,2
IIpakTuyeckue 3aHsaTUs: VcTtopus pa3BUTHS CTAaTUCTUKU U €€ POJb B Pa3IUYHBIX 3

chepax uUeloBEYECKOW IKM3HeAeATeabHOCTU. [IpencraBieHre YHCIOBBIX JaHHBIX.
Pemrenne npukiagHeIx 3a1ay.

Pasnen 13. YpaBHeHus1 1 HepaBeHCTBA.

Temal3.1l

| Conep:xanue y4ye0OHOro MaTepuaJa:
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YpaBHeHHUs U CHCTEMBI

PaunoHansHbIe, MppalMOHAIbHBIC YPABHEHUS U CUCTEMBI.

1,2

YPaBHeHHMii ¢ AByMsl IToka3aTenbHblE U TPUTOHOMETPUYECKHE YPABHEHUS U CUCTEMBI. 1,2
NnepeMeHHbIMHU IIpakTnyeckne 3aHATHSA:PaBHOCUIBHOCTh YpaBHEHUM, HEPABEHCTB, cUCTEM. OCHOBHBIE 2,3
IpUEMBbl UX pelIeHus (pa3jloKEHHUE Ha MHOMKUTEIH, BBEICHHE HOBBIX HEU3BECTHBIX,
MOJICTAHOBKA, IPa)UIECKUl METON). .
Kopuun ypaBHenuii. PaBHOocwibHOCTH ypaBHeHmid. [IpeoOpa3oBanue ypaBHEHUH. 2,3
OcHOBHBIE NIPUEMBI pELICHUs ypaBHEHUH. Pemenne cuctem ypaBHeHuil. Vcnonb3oBanue | 2
CBOMCTB U rpaukoB (DYHKITHI JJIs1 pEIICHUS YPAaBHCHHUIA. 1,2
3
Tema 13.2 Conep:kanue y4eOHOIro MaTepuasa 2
HepapencrBa M CHCTeMBI | PayyoHaibHbIE, HPPALMOHATIBHBIE, TOKA3aTeIbHEIE H TPUTOHOMETPHYECKHE HEPABEHCTBA. 1,2
HEPABEHCTB € ABYMH OCHOBHBIE IPUEMBI UX PELICHHUS. 1,2
NEepEeMEHHbIMH IMpakTuyeckue 3anaTusi: McrnonszoBanue cBONCTB U rpadukoB GYHKIMHA NP PEIICHUN 23
YPAaBHEHUN U HEPABEHCTB. MeTo MHTEPBAJIOB.
N3o0pakeHne Ha KOOPAWHATHOW TUIOCKOCTH MHOXKECTBA pEIICHUH ypaBHEHUH U | 2 2,3
HEPABEHCTB C ABYMsI IEPEMEHHBIMU U UX CUCTEM.
[Ipuknagueie 3amauu. [lpuMeHeHwMe MaTEeMaTHYECKUX METOJOB ISl PELICHUS 1,2
COZIepKATENbHBIX 3a/lad M3 pa3NUYHBIX oO0NacTel Haykd W TpakTUKH. Pemienue
HEpPABEHCTB C OJIHOM MEPEMEHHOM. PellleHre HepaBeHCTB METOJIOM MHTEPBAJIOB. Pelenne
palMOHANbBHBIX,  HUPPAIMOHAIBHBIX,  IOKA3aTeNbHBIX,  JIOrapu(PMHUUECKUX U 3
TPUTOHOMETPUUECKUX HEPABEHCTB.
IIpemdk3ameHannoOHHAs KOHTPOJIbHAsSI padoTa. 2 3
JK3aMeH 18
Hroro: ods3aTe1bHBIX 232
MAaKCUMAIbHBIX: 232

J11s XapaKTepUCTUKU YPOBHSI OCBOCHHSI YI€OHOTO MaTepHalia UCTIONb3YIOTCS CICTYIOIIe 0003HAYCHHS:
1. — o3HaKOMHUTENBHBIN (Y3HaBaHUE paHEe H3YYCHHBIX 00BEKTOB, CBOWCTB);
2. — penpoayKTUBHBIN (BBIITOTHEHHUE ACATEIBHOCTHU 10 00pasily, MHCTPYKIIUU WU IO PYKOBOJCTBOM)
3. — IPOAYKTHBHBIH (TUTAHUPOBAHKE U CAMOCTOSTEIILHOE BBHITIOJIHEHHE ICATEIILHOCTH, PEIICHIE MTPOOJIEMHBIX 3a71a4)
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3.YCJOBHUS PEAJIM3AIIMA ITPOI'PAMMbBI OBIIEOBPA3OBATEJIbHOM YYEBHOUN
JUCHUIIJIMHBI MATEMATHKA: AJITEBPA U HAYAJIA AHAJIU3A; TEOMETPUSA

3.1. TpeGoBaHusI K MUHUMAJIbHOMY MATEPUHAIbHO-TEXHUYECKOMYOOECIIeYeHHI0 pPeain3aluu
0o0meo0pazoBaTeIbHOM TUCHUILINHBI

Peanuzanus nporpaMMbl JUCHUILIMHBI TpeOyeT Haau4uus yueOHoro kabunera Mamemamuxu.

[Tomemenne kabuHeTa ya0BIETBOpsieT TpeboBaHusiM CaHUTAPHO-IMUACMHOIOTHYECKUX MPABIII U
HopmatuBoB (CanlluH 2.4.2 Ne 178-02) m ocHamieHO THUMOBBIM OOOpYJOBaHWEM, YyKa3aHHBIM B
HACTOSIINX TPeOOBAHUSX.

B kabunere mMmeercs BO3MOXKHOCTH OOECIEYUTH CBOOOMHBIA JOCTYN K AJICKTPOHHBIM yUEeOHBIM
MaTepuajgaM Mo MaTeMaThKe, UMEIoIIMecs B CBOOOJHOM J1oCcTyne B cucteMe MHTepHeT (3JeKTpOHHBIE
KHHUTH, TPAKTHKyMbI, TeCTbl, Marepuasbl EI'D u ap.) Bo BpeMs y4eOHOTO 3aHATUS U B TEPUOJ
BHEAyIUTOPHOM J1€ATENbHOCTH 00yYaIOIINXCA.

CoctaB  yyeOHO-Memoouueckoeo ¥ MaAmepuanbHO-mexHuuecko2o 00ecreueHHs] MPOrpaMMbl
yueOHOM aucHuIUiHbl «MareMmatuka: aiaredpa W Hadajga MaTeMaTH4YEeCKOro aHaiu3a; T'e€OMETpHUs»
BXOJIAT:

e MHOTOQYHKIMOHANBHBIM KOMIUIEKC TMpernojaaBarens (MyJabTUMenuiiHoe 00opyaoBaHue,
MOCPEACTBOM KOTOPOTO YYaCTHHUKH OOpa30BaTEIBHOTO MPOIECca MOTYT MPOCMATPUBATH BU3YAIbHYIO
nH(pOpMAIIHIO 110 MaTeMaTUKe, CO3aBaTh PE3EHTAINH, BUI€OMAaTepHAIIbI, UHbIE IOKYMEHTHI);

®  HarIAIHBIE TOCOOWs (KOMIUICKTHI YYEOHBIX TaOJIMI, TUIAKATOB; AUAAKTUYCCKUM MaTepual;
MOJI€JIM MHOTOTPaHHUKOB U TE€J BPAILIEHUS U JIp.);

*  UHPOPMANMOHHO-KOMMYHHUKATUBHBIC CPE/ICTBA;
®  DKpPaHHO-3BYKOBBIEC MIOCOOUS;

® KOMIUIGKT TEXHMYECKOW [IOKyMEHTAallud, B TOM YHCJIE Maclopra Ha CpeAcTBa O0Yy4eHHs,
MHCTPYKIIMH TI0 UX UCIIOJIIb30BAaHUIO U TEXHUKE 0€30IaCHOCTH;

e Oubnuoteunpi GoHA (yueOHMKH, ydeOHO-MeToamueckue KoMiuiekTol (YMK), cnpaBouHuKH,
HAYYHO-TIONYJISIpHAs.  JIUTEpaTypa, KOTOpbIE OOECHEeunBAIOT OCBOCHHUE YUYEOHOW JIMCIUIUINHBI
«MatemaTuka: anreOpa W Havajga MAaTeMaTUYECKOTO aHaln3a; FeOMETPHs», PEKOMEHIOBAHHbBIC WU
JIOMYIICHHBIC JUIsI KCIOJIb30BaHMSI B NPOQPECCHOHATIBHBIX 00pa30BATENBHBIX OpPraHU3AIUsX,
pean3yIonmx 00pa3oBaTeNbHYI0 IPOrpaMMy CpeqHEro o0Iero oopa3oBaHus B MpeaeaX OCBOCHUS
OIIOII CIIO na 6a3e 0CHOBHOTO 00111eT0 00pa30BaHU).

3.2. Y4yeOHO-MeTOOMYECKHMI KOMILUIEKC 00meo0pa3oBaTeIbHONy4e0HOH IMCIUILIUHBI,
CHCTeMAaTH3UPOBAHHBII 10 KOMIIOHEHTAM

HopmaTtuBHas jokyMeHTaIusl.

PaGouast mporpamma.

DOH/| OIIEHOYHBIX CPEJICTB.

[Tepeuennr CPC (camocTosTensHON PabOThI CTYACHTOB).

Meroaudeckue yKa3zaHHUs 110 BBIMOJHEHUIO BHEAYJUTOPHOM CaMOCTOSITEIIBHOW pPabOThI
CTYJICHTOB.

MeTtoauueckre yKa3zaHus 110 COCTaBJICHUIO MPE3EHTAIlUH 110 MaTeMaTHKe.

MeTtoauueckue yKa3aHus 10 BBIIOJIHEHUIO HCCIIeI0BAaTEIbCKON pabOThl IO MaTEMaTHKeE.
MeTtoauueckue yKka3aHusi 10 MOArOTOBKE J0KJIa1a [0 MaTeMaTHKe.

Meroanueckue yka3zanus mo pabore Haj pedeparom.

3.3. UndopMaliuOHHO - KOMMYHHKALIMOHHOE O0ecnieuyeHue 00y4eHusl.

IlepeyeHb pekOMeHyeMbIX Y4eOHbIX U3IAHUIA,
OcHOBHBIE HCTOYHUKH:
1. bBammmakos M.M. Marematuka. Yueouuk miga HI1O u CITIO. TPUD OUPO — M.: 2014

2. bammmakoB M.M. Marematuka. 3agadnuk: yae6.mocooue. — M.: 2014
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3. Konmoropos A.H. u ap. AnreGpa u Hayana mar. ananmmza. 10 -11 k1. — M., 2014.

4. AranacsH JI.C., byry3oB B.®., Kanomues C.b. u np. I'eomerpus

(6a3oBwIit ypoBeHs). 10-11. — M.: 2014
JlonoTHUTeIbHbIE UCTOYHUKM:

1. Amumos 1. A. u ap. AnreOpa u Havana aHanu3a. 10 (11) k1. — M.: 2014

2. bammmakos M.M. Matemaruka. COOpHHK 33a1a4 Mpo(UIbHON HampaBiIeHHOCTH: yueb.mocodue. —
M.: 2014

3. barmmakoB M.U. C6opHuk 3agau: yue0.nmocodue (6a30BbIif ypoBens). 11 ki1, —

M.: 2014

4.boromonioB H.B. Marematuka: yue6.ns ccy3oB /H.B.boromonos, I1.1.Camoiinenko.-5-¢ u3.,
crepeorurl. - M.: [lpoda, 2014-395, [5] c.: umn.

5. boromosnoB H.B. CoopHUK MUIaKTUUECKUX 3aJaHHI IO MaTeMaTHKeE:

yueb.mocobue amns ceysos /H.B.boromonos, JI.FO.Cepruenko. — M.:lpoda, 2013

6. Anrebpa m Havama ananmm3a. 10-11 wim.: B aByx wactax. Y. 1: VYueb.misoOmeobpaszonar.
yupexaenuit / Mopakosuu A.I'. — 5-e u3a. — M.: Muemo3suHa, 2014. — 375 c.: un.

7.Anrebpa n Havyama anammza. 10-11 xin.: B aByx wactax. Y. 2: 3amauHuk mis o0meoOpa3oBart.
yupexxaenuit / A. I'. Mopakosuy, JI. O. Jlennmena, T. A. Kopemkosa, T. H. Mumycruna, E. E.
TynbunHckas; [Toxg pea. A. I'. MopakoBuya. — 5-e uza. — M.: Muemo3una, 2014. — 315 c.: ui.

8.b.M.UBneB u ap./lunakruyeckne wmarepuaisl «AsreOpa W Havaiga aHanuza»,10-11km, M.:
[Ipoceemenue, 2014

9.5.1".3uB/lunaktuueckuit Mmarepuan no reometpu, 10-11xm., M.: [Ipocemienue, 2014

10. Janasn, A.A. Marematuka. - M.: ©OPYM: UH®PA, 2014..

HNuTepHeT-pecypcehbl:

http://school-collection.edu.ru — >nexTpoHHbBIN yueOHHK «MaremaTuka B mkojie, XXI Bex».
http://fcior.edu.ru - nHPOpMaITMOHHBIE, TPEHUPOBOYHBIE U KOHTPOJIbHBIC MaTEPHAIIBL.
www.school-collection.edu.ru — enunas xomnexuus [{uppoBsix 00pa3oBaTeNbHBIX PECYPCOB

4. KOHTPOJIb ¥ OIIEHKA PE3YJbTATOB OCBOEHUSOBIIEOBPA3SOBATEJIBHOM
YUYEBHOM JUCHUIUVIMHBIMATEMATHKA: AJITEBPA M HAYAJIA AHAJIN3A;
IF'EOMETPUA

KoHTpoib 1 olieHKa pe3yiabTaTOB OCBOEHHUS YUEOHOW NUCIUIUIMHBI OCYIIECTBIISIETCS B Mpoliecce
MPOBEJEHUSI NPAKTHUUECKUX 3aHATUH, TECTUPOBAHMS, a TAKXKE BBINOJIHEHHUS OO0YYarOIIMMHUCS
WHIUBUAYAIbHBIX 3a/1aHUH, IPOEKTOB, UCCIIEIOBAaHUH.

PesynbTaTsl 00yyeHHs ®opMbl M MeTOAbl KOHTPOJIS W OLECHKH
(0oCcBOEHHBbIE YMEHMSI, YCBOCHHbIE 3HAHMS) pe3yJbTaToB 00y4YeHust

YmeHus:

[IpoBoUTH TOXKAECTBEHHBIE MTPEOOpa30OBaHNUs

BBIPAXKEHHUI, CoepKAIINX CTENCHHBIE, | PelieHne ynpaxHeHWid Ha ypoke, BHEayIMTOpHAs
[I0Ka3aTelbHbIE, JorapupmMuIecKue U | caMocTosITebHAs paboTa, KOHTPOJIbHAs padoTa.
TPUTOHOMETpHUYECKHE QYHKIUU.

Crpouts rpaduku CTENIEHHOM,

Pemienue ynpaxHeHuil Ha ypoke, BHEAyIMTOpPHAs

MOKa3aTeJIbHOM, norapupMHUIECKOM u
camocTosITeNlbHast paboTa.

TPUTOHOMETPUYECKUX (DYHKIUH.

Pemars MPOCTEUIINE yYpaBHEHUSA u
HEPAaBEHCTBA,  COJCpXAllhe  CTENeHHbIe, | Pemenne ynpakHeHUN Ha ypoke, BHeayIUTOpHas
MoKa3aTebHBIC, norapupMuIecKue U | caMOCTOsITeNIbHAs paboTa, KOHTPOJIbHAs padoTa.
TPUTOHOMETPHUYECKHE (DYHKITHH.

N3o00pakarh TreoMmeTrpuueckne (UTypbl Ha
yepTee W NPOU3BOANTH  MPOCTEHUIINE
MOCTPOCHHUS Ha TUIOCKOCTH.

Pemienue ynpaxHeHuil Ha ypoke, BHeaAyIHTOpPHAs
camocTosITeNlbHast paboTa.
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BeIlTONHATE  Omepanuu  HaJx BEKTOpaMu H
TMI0JIb30BAThCs CBOMCTBAMU ITHUX ONEPALUU.

Pemienue ynpaxHeHuil Ha ypoke, BHEAyIMTOpPHAs
caMocCTosiTeNIbHast paboTa, KOHTPOJIbHAS padoTa.

3HaHuM:

J0rapu(HPMUIECKOE TOXKIECTBO.

CaoiicTBa apu(pMETHIECKOTO KOpHs | Pemienne ynpakHeHMI Ha ypoOKe, BHEAyJUTOpPHas
HaTypaJIbHOM CTENICHH. caMoCTOsITeNIbHas paboTa, KOHTPOJIbHAs padoTa.
CBolicTBa  CTEEHM C  palUOHAIBHBIM | Pemienne ynpakHeHUNl Ha ypoke, BHEayIWTOpHas
MOKa3aTeJIeM. caMOCTOSATENIbHAs paboTa, KOHTPOJIbHAs padoTa.
CpoiictBa  morapu¢pmMoB ¥  OCHOBHOE | PemieHune ynpaxHeHMH Ha YpOKe, BHEAyIUTOpHas

caMOCTOSATENIbHAsI paboTa, KOHTPOJIbHAs padoTa.

Pemenne ynpakHeHHH Ha ypoOKe, BHEAayAMTOpHas
caMOCTOSATENIbHAs paboTa, KOHTPOJIbHAs padoTa.
Pemienue ynpaxHeHuil Ha ypoke, BHEaAyIMTOpPHAs
caMocCTosiTeNIbHast paboTa, KOHTPOJIbHAS padoTa.
Pemienue ynpaxHeHuil Ha ypoke, BHEAyIMTOpPHAs
caMocCTosiTeNIbHas paboTa, KOHTPOJIbHAS padoTa.

OCHOBHBIE TPUTOHOMETpUYECKHE (POPMYIIBI.

Tabnuma
GyHKINH.

AKCHOMBI CTEPEOMETPHUH.

IMPONU3BOJHBIX SJIEMCHTAPHBIX

5. 0COBEHHOCTHU OCBOEHUS PABOYEN ITPOI'PAMMBbI NHBAJIMIAMU U
JUIIAMHU C OT'PAHUNYEHHBIMUA BO3MOKHOCTSAMU

Anantarus pabodeit mporpaMMbl THUCIUATUIMHBL  TTPOBOJIUTCS TIPH pealu3aliii aJalTHBHOW 00pa30BaTEeIIbHOMN

MPOTpaMMBbl — TIPOTPAMMBI TIOATOTOBKH CIEITHAIMCTOB CPEAHETO 3BEHA 110 CIICIIHATLHOCTH B ILEIISIX

oOecrieyeHUsT TpaBa WHBAIMIOB U JIMII C OrPAHMYCHHBIMH BO3MOXHOCTSAMH 3/IOPOBBS Ha IMOJyYEHUE

mpo(heCCHOHAIBHOI0 00pa30BaHUs, CO3AaHUS HEOOXOMUMBIX IS IMOJYYEHHUS CPEIHEro MpogheCCHOHAIBHOTO

o0pa3oBaHHs YCIOBHH, a Takke OOCCHEUCHUS OCTHKCHHS OOYYAIONIMMHCS WHBAIUAAMU M JIMIAMU C

OTPaHMYEHHBIMU BO3MOXXHOCTSIMH 3I0POBbS PE3YIHTATOB (POPMHUPOBAHHS ITPAKTHUECKOTO OIBITA.

Oo0opynoBaHue y4eOHOro KaOMHeTA 1JIs1 CAMOCTOSITEJILHOM PatoThI 00yYAIOIIMXCA IS
00yJaIOIIUXCH ¢ PA3THYHBIMU BHAAMHU OTPAHUYEHUS 30POBbS.

OcHanieHne KaOWHETa CaMOCMOAmenbHoOU pabomsl 00yuarwwuxcsi B COOTBETCTBMU ¢ 1. 3.1. HOMKHO
0TBeYaTh OCOOBIM 00Pa30BATEIBHBIM MOTPEOHOCTSIM OOYUYAIOIIUXCS WHBAIUAOB M JIHIl C OTPAHUYCHHBIMU
BO3MOXKHOCTSIMH 3J10pOBbsi. KaOWHeT J0/DKeH ObITh OCHAIIEH O0OpYJAOBaHHEM M Y4YeOHBIMA MECTaMH C
TEXHUYCCKUMH CPEACTBAMU 06yquI/151 JJIA 06y‘-IaIOIlII/IXC$I C pa3jInYHbIMHU BUJaMU OI‘paHI/IT-IeHI/Iﬁ 310POBbAI.

Ka6I/IHCT, B KOTOpOM 06yqa}0Tc>1 Jinlia ¢ HapyHICHUEM ClIyXa OOJIKCH OBITH 060py;[0BaH paauokiiaccomMm,

KOMIIBIOTEPHOM TEXHUKOM, ayAUOTEXHUKOW, BHUJICOTEXHHUKOH, OJJIEKTPOHHON JOCKOM, MYJIbTUMEIUUHON

CUCTEMOM.

Hns cnaboBumsmux oOydaromuxcs B KaOMHETE MperycMaTpUBAIOTCA MPOCMOTP YAAJICHHBIX OOBEKTOB NpHU
MOMOILM BHICOYBEIMUYHUTENEH Ui YOAJCHHOTO MPOCMOTpPA, HCIOJb30BaHHE bpaiieBcKoil KOMIbIOTEpHON
TEXHUKH, HJIEKTPOHHBIX IYI, MPOrpaMM HEBH3YAJIBHOTO AOCTYyNa K WH(QOPMAIMH, TEXHUYECKUX CPEICTB
npuemMa-nepenadn yueOHoH nH(QOpMAIMU B TOCTYITHBIX (hopmax.

s oOydarommxcsi ¢ HapylUIeHHEM OINOPHO-ABHIaTelIbHOTO almnapaTa KaOMHET NOJDKEH OBITh 000pyHOBaH
MEPEABMKHON PEryIupyeMon napTou

BrlmeykazanHoe OcHallleHHE yCTaHABIMBAETCS B KaOWHETE MPH HATHMYUKM OOydYaroIIMXCcs MO aaalTHPOBaHHON
00pa3oBaTeIbHON IPOrpaMMe C yUETOM MMEIOIEToCs THIIA HapyLIeHUH 310pOBbs Y 00y4aromerocs.

HNudopmannonHoe n MeToanveckoe odecredyeHne 00y Iaomuxcst

Hoctyn x nHpOpMaLMOHHBIM W OHOIMOrpadMUecKuM pecypcaMm, YKa3aHHBIM B M. 3. paboyeil mporpammel,
JIOJOKEH OBITh TpesicTaBlieH B popMax, aJanTUPOBAHHBIX K OIPAaHUYCHUSIM3JI0OPOBbsl 00YUAIONINXCS WHBAIHIIOB
U JIUI C OTPaHUYEHHBIMU BO3MOXHOCTSIMHU 3710POBbS:
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Jist UL ¢ HapyIIeHUsIMU 3peHusl (He MeHee OAHOTO BUA):

B TIeYaTHOM (hopMe yBEIMUCHHBIM MIPH(PTOM;
B (popMe IIEKTPOHHOTO TOKYMEHTA;
B popme ayanodaiina;
B meyaTHOM ¢QopMe Ha s3bIKe
bpaiins.
JUist UL ¢ HapyIIEHUSIMU CITyXa:

- B IIe4aTHOU (opMe;
- B JopMe ICKTPOHHOTO TOKYMEHTA.
JList M1 ¢ HapyHMICHUSIMU OTIOPHO-IBUTATEILHOTO anmnapaTa (He MeHee OJJHOTO BH/IA):

- B IIe4aTHOU (opMe;

- B JopMe DIEKTPOHHOTO JIOKYMEHTA;

- B popme ayanodaiina.
JUis  7muI; ¢ HEpBHO-TICHXMYECKHMHU HApYIICHUSMH (PacCTPOWCTBO ayTHYECKOTO CIEKTpa, HapylieHHE
TICHXUIECKOTO pa3BUTHS) (HE MEHEE OJTHOTO BH/IA):

- HCTIOTH30BaHNE TEKCTA C WLTIOCTPAIIASIMH;
- MyJIbTUMEIUHHBIC MaTePUAITBI.
BoBpems caMocTOSATETHHON MTOATOTOBKH 00yYaOIIHECS WHBAIUABI W JHUIA C  OTPaHUYCHHBIMH

BO3MOXHOCTSIMH 310POBbsI JOJKHBI OBITH 00€CTIEYeHBI JOCTYIIOM K ceTH VHTepHeT.
®opMBI 1 METOABI KOHTPOJISI K OLIEeHKH pe3yJIbTATOB 00y4eHusl

[Ipumensiemble mpu peanu3anuu padodedl mporpaMmbl JUCHUIUTMHBI  (OPMBI M METOABI KOHTPOJIS
IIPOBOJSITCSA C yUETOM OIPaHUUCHUA3I0OPOBbS 00YUarOLIUXCSl.

Ilenpro Tekyllero KOHTPOJS SIBIAETCS CBOCBPEMEHHOE BBISBICHUE 3aTPYJHCHUNH U OTCTaBaHMS,
o0yJaromerocsi ¢ OTpaHWYEHHBIMH BO3MOXKHOCTSIMH 3JIOpPOBBSI M BHECEHHE KOPPEKTHBOB B Y4YEOHYIO
e TENbHOCTb.

dopmMa MPOMEKYTOUHON aTTeCTAllM YCTaHABIMBACTCSA C yYETOM MHIUBUAYAJIbHBIX MCUXOPU3NUECKUX
0COOCHHOCTEW O0YyYaromuXCsl MHBAJIMIOB M JIMIl C OTPAaHWYEHHBIMH BO3MOJKHOCTSAMH 30pOBBs (YCTHO,
MUCbMEHHO Ha OyMare, MUCbMEHHO Ha KOMITBIOTEpPE, B JOPMETECTUPOBAHHUS U T.I1.).

HpI/I MMPpOBCACHUN HpOMe)KyTO‘IHOfI aTTCCTallu1 o6yan01ueMyc;1 OpeaAOCTaBIIAICTCA BpPECMs Ha IMOATIOTOBKY K
OTBCTY, YBCIMYCHHOC HC Ooliee ueM B TPpH pa3a, YCTAHOBJICHHOI'O AJI MIOATOTOBKU K OTBCTY 06y‘laIOH_II/IMC$I, HC
HUMCIOIIMM OI‘paHI/I‘IeHI/Iﬁ B COCTOSAAHUU 310POBbAI.
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®OH/] OIEHHOYHBIX CPEJCTB JJI1 IPOBEAEHUA TPOMEKYTOUYHOM ATTECTAIIUHA
OBYYAIOIIINXCHA

Bapuant — I

1. Beruucianre:

2. Pemuure ypaBHeHue:
a) x>-x-2=0;
0) 3x2-10x+8=0;

3. JlaH npsiMOYyTOIBHBIN TpeyTrodbHUK. HailTh HEeU3BECTHYIO CTOPOHY, €CJIM U3BECTHBI BA JPYrue Karera
paBHbIe 8 cM U 12 cm.

4. Ha nogo4yHoM cTaHIIMK 25 MIECTUMECTHBIX U YETBIPEXMECTHBIX J0J0K. [llecTuMecTHBIE COCTABIAIOT
28% obmiero yrcia jg010K. CKOIbKO OBIIIO HAa TPUCTAHU YETHIPEXMECTHBIX JIOJOK.

5.V JleHbI CTOJBKO K€ IBYXKOMEECYHBIX MOHET, CKOJIBKO U TPEXKOMEEYHBIX. BC€ MOHETHI COCTaBIISIOT
cyMMy 40 xoneek. CKOJIBKO JBYXKOIEEUHbIX MOHET y JIEHHBI.

[IpenonaBarens Bacunnkosa. B.A.

IIpencenarens LK ITenxuna H.A.

MunuctepcTBo oOpa3zoBanusi CapaToBCcKoil 00J1acTH

I'ocynapcTtBeHHOe aBTOHOMHOe NpodeccHOHATbHOE 00pa3oBaTeibHOE YUpe:KIeHue
CapaTtoBcKkoii 00/1aCcTH «JHIeJIbCCKUM MOJTUTEXHUKYM»

BxoaHo# KOHTPOJIb MO NpeAMeTy
OV .03 MaremaTuka
Bapuant — 11

1. Beluncanre:
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2. Peminte ypaBHeHUe:

a) 13x2-18x+5=0;

6) x+2x-3=0;

3. Ha oOBsicHeHHne HOBOro MaTepuaiia yuurtenb 3arpatui 20% Bpemenu, oTBeiéHHOro Ha ypok (14 20
MUH). CKOJIBKO BPEMEHH OCTaJI0Ch JIJISl APYTHX BHIOB paboT?

4. Jlan npsAMOYTOJIbHBIN TpeyroibHUK. HaliTh HEN3BECTHYIO CTOPOHY, €CJIM TMIIOTEHY3a paBHa 14 cM, a

OJINH U3 KaTe€TOB paBeH 9 cMm.

5. ¥V Konu HeCcKoJIbKO TPEXKOIEEUHBIX U HECKOJIBKO MATHKOIEeUHbIX MOHET. Beero 80 kormeexk.
TpéXKoneequx MOHCT Y HCTO CTOJIBKO 7K€, CKOJIbKO U INATUKOIICCYHBIX. CKOJIBKO TpéXKOHee‘IHBIX

MoHet y Konn?

[IpenonaBarens

[Ipencenarens MK

Kpurtepun onenuBanus padornl:

1. s

MIOJIyYEHUSI  OTMETKH  «2»

MEHEe TpeX 3aJaHui.

(HEYAOBIETBOPUTEIBHO)

BacuibkoBa. B.A.

Ileuxkuna H.A.

BEPHO

BBIITIOJIHCHO

1. ina nosnydeHuss OoTMETKH «3» (YIOBIETBOPUTEIBHO) AOCTATOYHO BEPHO BBINOJHUTH
To0bIe TPH 3aJ1aHuUs.

1. Ins  mosydeHHsT OTMETKH «4»  (XOpOIlIo) JOCTaTOYHO BEPHO  BBHITIOJIHHUTH
Tmo0bIe YeThIpe 3aaHusl.
1. dmst MOJTYYCHUS OTMETKH «S» (oTIIMYHO) JTOJKHBI OBITH BEpHO
BBIIIOJIHEHEI NATH 3aJaHui
Kuroun k npaBH/IBHBIM OTBETaM:
1 2 3 4 5
a)-1;2
Bapuanrt I 18 8
0) ;2
a)l;-3
Bapuant I1 64 10
0) ;2

KonTposbHasi pabora nmo teme: «Pa3BuTHE OHATHS 0 YUCJIE»

2.2 Texkymmii KOHTPOJIb OCBOCHHS y4eOHOI0 MpeaMeTa
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Bapuanm 1

1. Beluncanre:

2. Pemuure ypaBHeHue:

3. Bpluucanre:

4. HaiiiuTe YU CJI0 X, ecJIM X cocTaBJasieT 3,5 % ot 350.

5. Ynpocrture BbIpa:keHue:

Bapuanum I1

1. Beruucianre:

2. Peminte ypaBHeHUe:

3. Bpluucanre:

4. HaiiguTe 4MCII0 X, ecIM X cocTaBJsieT 1,5 % ot 450.

5. Ynpocrture BbIpa:keHue:

Kpurepun oueHuBanusi padoTbi:

1. JIns momydeHuss OTMETKH <«2» (HEyIOBJIETBOPUTEIbHO) BEPHO BBINOJIHEHO
MEHEe TpeX 3aJaHui.
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2. JIng mosrydeHns: OTMETKH «3» (yJOBJIETBOPHUTENIBHO) JOCTATOYHO BEPHO BBHIIOIHUTD
T00bIe TPH 331aHUS.

3. Ins  monydeHuUs OTMETKH «4» (XOpOIIO) JOCTAaTOYHO BEPHO BBHITIOJHHUTH
Tmo0bIe YeThIpe 3aJaHusl.

4. lns  monydyeHus  OTMETKH  «5»  (OTIMYHO)  JOJIDKHBI ~ OBITH  BEpPHO
BBINOJIHEHB! NATH 3aJJaHNN.

Karoun k NnpaBUWJIbHBIM OTBETAM:

1 2 3 4 5
Bapuant I -2;3 12,25
Bapuanr I1 2,5 -3;5 6.75

KonTpoubHnasi pabora no teme «KopHu, crenenu u jiorapugmsbi»
Bapuanm — 11

1. Haiiiure 3HAYeHHE YN CIOBOI0 BbIPAKEHUSA:

a) 0)

2. HajiguTe 3HAYEHHUE YN CJIOBOT0 BhIPAKEHH:

8§ 8 -9 )

3. Haiigure x, ecjiu:

logsx=21log410+ log 481 — log 4125

4. YnpocTuTte BbIpaxKeHue:

5. YnpocrTure BbIpa:keHue:

Bapuanm — 11
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1. Haiiiure 3HAYEHHE YMCIOBOI0 BbIPAKEHUSA:

a) 0)

2. HajiguTe 3HAYEHHUE YN CJIOBOI0 BhIPAKEHH:

3. Haiigure x, ecjiu:

log x= log 16 —log 8 + log 28

4. YnpocTuTte BbIpaxKeHue:

5. Ynpocrure BbIpazkeHHe:

Kpurtepun onenuBanns padorbl:

1. Anga  momyuyeHUss OTMETKM  «2»  (HEyJIOBJIETBOPUTEIBHO) BEPHO  BBIIIOJHEHO
MEHEE TPeX 3aIaHuH.

2. lna nonydeHHs: OTMETKH «3» (yZOBIETBOPUTENIBHO) AOCTATOYHO BEPHO BBINOIHUTH
T00bIe TPH 3aJ1aHuUs.

3. Ins  momydeHuss OTMETKH  «4»  (XOpOIIO)  JIOCTaTOYHO BEPHO  BBIMIOJHHUTH
Tmo0bIe YeThIpe 3aaHusl.

4. J171s IOJTy9eHUST OTMETKH «5» (OTJIMYHO) JOHKHBI OBITH BEPHO BBIIIOJHEHBI NATH 33JaHUM.

Karoun k NnpaBUWJIbHBIM OTBETAM:

1 2 3 4 5
Bapuant 1 2) 108 1
0)2
Bapuanr 11 a) 14 atl
0)2
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KonTpoabHasi padora no teme «IIpsimbie U IJIOCKOCTH B IPOCTPAHCTBE»
Bapuanm — 1

1. Man tpeyronsauk ABC. IInockocts napamiensHas ctopone AB nepecekaer cropony AC
3TOr0 TPEyroJibHUKa B TOUke A;, a cropony BC B Touke B,. Haiinute niuny otpeska A By,

eciu ,
AB=20 m.

2. VI3 TOYKM K IJTIOCKOCTH MPOBEACHBI IB€ HAKJIOHHBIE, paBHbIe 20 cM 1 10 cM. PazHOCTh
IIPOCKLUI YTUX HAKJIOHHBIX paBHa 5 cM. HailauTe npoexkuuu 3TUX HaKJIOHHBIX.

3. Haiinute paccrosiHue OT cepeAnHbl oTpe3ka AB 10 nmiockocTy, nepecekaromei 3ToT
OTPE30K, €CJIM PACCTOSIHUE OT TOUYKH A M TOYKH B 110 II0CKOCTH paBHBI 8 ¢M U 6 CM.

4. VI3 BepmimHbl paBHOCTOpOHHETO TpeyroibHuka ABC BoccTanoBieH nepneHaukyisip AD k
IUIOCKOCTH TpeyroapHuka. Haiitu paccrosinue ot Touku D 1o ctoponst BC, eciiu AD=4
cm, BC=8 cm.

Bapuanm — 11

1. Y13 TOYKM K IJIOCKOCTH IIPOBEJEHBI BE HAKJIOHHBIE, paBHbIE 15 cMm 1 10 cMm. PazHocTh
MPOEKIIMI ATUX HAKJIOHHBIX paBHA 5 cM. HailguTe mpoekiuu 3TuX HaKJIOHHBIX.

2. an tpeyroasHuk ABC. Ilnockocts napaiiensHas ctopone AB nepecekaer cropony AC
3TOr0 TPEyroJibHUKa B TOUke A;, a ctropony BC B Touke B,. Haiinute niuny orpeska A By,

ecinu , AB=40 m.

3. I3 BepimMHbBI paBHOCTOPOHHETO TpeyronbHuka ABC BoccTaHOBIeH nepreHauKysip AD k
IJIOCKOCTH TpeyrojibHuKa. Halitu paccrosuue ot Touku D 1o ctoponst BC, eciu AD=6
cm, BC=12 cm.

4. Halingute paccTtosiHue OT cepeuHbl oTpe3ka AB 10 TIIOCKOCTH, IEpeceKaroIe TOT
OTPE30K, €CJIM PACCTOSIHUE OT TOUYKK A U TOYKHM B 110 miockoctu paBHbl 10 cM 1 6 cm.

Kpurtepun onenuBanns padornl:

1. lngs  nosydeHus  OTMETKM  «2»  (HEYJOBIETBOPUTEIBHO)  BEPHO  BBIIIOJIHEHO
MEHEE IBYX 3aJaHUM.

2. i monydeHUs: OTMETKH «3» (yIOBJICTBOPUTEIIBHO) JOCTATOYHO BEPHO BBIMOJHUTH
JIF00BIE IBA 3aJaHU.

3. lns  momydeHUs ~ OTMETKH  «4»  (XOpOIIO)  JOCTAaTOYHO  BEPHO  BBHITIOJIHHUTH
JTr00bIe TPH 33/1aHUSI.

4. Ins MOJTYy4YECHUS OTMETKH «S» (oTIM4HO) JIOJKHBI OBITH BEPHO
BBITIOJTHEHBI YeThIpe 3aJaHusl.

Ki1royu K npaBHJIBLHBIM OTBETaM:
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1 2 3
Bapuant I 4 32,5 1
Bapuanr 11 10 10 12

KonTposabHasi pa6ora no reMe «JieMeHTbI KOMOMHATOPUKI»

1. BeruncJaure:
a)9!0) 11!

2. BpluucJiure:

a) 0)

3. BeruuncJaure:

a) 6)

Bapuanm — 1

4.V Konu B TeTpaiu HApUCOBAH MPAMOYTOJIbHUK, pa3eJ€HHbIA Ha YEThIpe paBHbIE YacTu. OH

JIOJKEH 3aKPACUTh KAy U3 ATUX YacTel B OJIMH U3 YETHIPEX LIBETOB: CHHUM, 3€JICHBIN,
KpacHBIN, skeNThld. Henb3s okpammnBaTh pa3Hble YaCTU OJMHAKOBBIM IIBETOM. CKOJIBKO

BapHaHTOB PUCYHKa MOKeT noayuutsh Kosnsa?

5. Ucnonw3ys tpeyronpauk [lackans, BeiBenure Gpopmyiy (X + y)’. M300pa3ute TpeyroabHUK

[Tackans.

1. BeruncJaure:
a) 8! 0) 10!

2. Bpruuciure:

a) 0)

3. BeruncJaure:

a) 0)

Bapuant — 11

4. Urops, Buts, Cepreii u Jluma Kynuiau BMECTE HHTEPECHYIO KHUTY Y PELIWIIN €€ YNTATh 110

ouepenu. CKOJIbKO BAPUAHTOB TaKOW OYEPEAH CYIIECTBYET.
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5. Ucnonw3ys Tpeyronbauk [lackans, BeiBenute popmyny (¢ + d)b. MI3006pa3ure TpeyrodbHUK
[Tackaus.

Kpurepun oueHuBanusi padoTbi:

1. lns  momydeHus  OTMETKH  «2»  (HEYIOBJIETBOPUTEIBHO) BEPHO  BBIIOJHEHO
MEHEE TpeX 3aJaHul.

2. lna nomydeHHs: OTMETKH «3» (yZOBIETBOPUTENIBHO) AOCTATOYHO BEPHO BBINOIHUTH
T00bIe TPH 3aJ1aHuUs.

3.Ins  mony4yeHuss OTMETKH  «4»  (XOpOIIO)  JOCTaTOYHO BEPHO  BBIMOJHUTH
To0bIe YeThIpe 3a1aHusl.

4. J1514 nosTy4eHus OTMETKH «5» (OTJIIMYHO) JOJKHBI OBITH BEPHO BBIIOJIHEHBI NATH 33JaHUM.

Kiaroun k NpaBUWJIBHBIM OTBE€TaAM:

1 2 3 4 5
2) 362880 a) 192 ) HTdtes e
Bapmuanr I 24
345 2Ae. 7 7
6) 39916860 6) 6) 26 +c3di+c2do+ced’+d
a) 40320 a) a) 10 XXy +xSy x4y +
Bapuanrt 11 24
6) 3628800 0) 24 YRy XYY
0)

KonTpoubHnasi padora no treme «KoopaAnHaTel 1 BeKTOPbD)
Bapuanm — 1
1. a) Jlanbr Touka A(12;9;11) u Touka B(3;-7;25). Haitnute paccTosiHue MEXIy STUMUA TOYKAMHU.
0) [lan onuH koHen oTpe3ka Touka A(16;43;-14) u cepenuna orpeska AB Touka
C (-13;24;18). Haitnute koopauHaTHl TOYKK B, KoTOpas sSBsSeTCs APYrUM KOHIIOM OTpPE3Ka.

2. CyuiecTByeT JIM apajulebHbIN IEpEHOC, IpU KOTOpoM Touka A(6;-16;8) nepexoaut B Touky B(15;-
12;5), a rouka C(15;-34;18) nmepexoaut B Touky D(24;-30;15).

3. Jans1 3 Touku: T.A (6;-3;5), T.B (4;5;-9), 1.C (12;14;16). Haiinure Touky D (X;y;z), eciau

4. Jlanbr Toukn A (5;0;7), B (3;1;8), C (4;7;-2). Haitnure
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5. Haunsl Touku A (4;1;3), B (8;1;3), C (1;8;-3). Halinure kocuHyC yria ¢ MexXAy BEKTOpaMU
u
Bapuanm — 11
1. a) Jlansr Touka A(13;-4;20) u Touka B(8;15;31). Haiinure paccTostHuE MEXTYy STUMH TOUYKAMH.
0) [lan onuH KoHel oTpe3ka Touka A (-26;-15;8) u cepenuna orpeska AB Touka
C (22;7;16). Halinute koopiIMHATHI TOUKH B, KOTOpas sBISETCS IPYyTrUM KOHIIOM OTpE3Ka.

2. CyuiecTByeT JIM apajulebHbIN TepeHoc, npu kKotopoM Touka A(16;13;21) nepexonut B TOUKy
B(24; 6;31), a Touka C(-13;34;18) nepexoaut B Touky D(-5;27;28).

3. Jansr 3 Touku: T.A (8;-4;5), T.B (3;5;-4), 1.C (10;4;18). Haitnure Touky D (x;y;z), ecnu

4. JTanwl Touku A (6;3;9), B (2;-2;4), C (5:8;1). Haiinure

5. Hansl Touku A (1;6;2), B (8;3;1), C (2;5;-3). Halimute KOCHHYC yria ¢ MEXIy BEKTOpaMH
u
Kpurepun oueHuBanusi padoTbi:

1. Ins  momydeHHs: OTMETKH  «2»  (HEyIOBIETBOPUTEIHHO) BEPHO  BBIMOJIHEHO
MEHEE TpeX 3alaHui

2. Jlng momydeHus OTMETKH «3» (YIOBICTBOPUTEIHHO) IOCTATOYHO BEPHO BBIOJIHHUTH
T00bIe TPH 331aHUS.

3.Ins  mony4yeHuss OTMETKH  «4»  (XOpOIIO)  JOCTaTOYHO BEPHO  BBIMOJHUTH
To0bIe YeThIpe 3a1aHusl.

4. J171s TOJTy9eHUS. OTMETKH «5» (OTJIMYHO) JOHKHBI OBITH BEPHO BBIITOJIHEHBI NATH 33JaHUM.

Kiaroun k NpaBUWJIBHBIM OTBE€TaAM:

1 2 3 4 5
Bapuanr I a) Ha (10;22;2) (0;26;-38)
0) (-42;5;50)
Bapuanr I1 2) Ha (5:13;9) (3;35;-30)
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6) (70;29;24)

KontpoabsHnas padora no teme « TpuronomMmerpnyeckue BbIpazkKeHHsD)
Bapuanm — 1
1. Boipa3ure B paiuaHHOM Mepe BeJIUYUHbI YIJIOB:
a) 90° 0) 55°% B) 10°.

2. HajiguTe 4ync/i0Bble 3HAYeHHUS BbIPAKEHMIA:

a) sin cos tg ; 0) ctg sin cos

3. Ynpocture BoipaxeHnue:

a) ctg o +tg a; 0)

4. Boiuuciure:

a) UCTIOJB3Ys (POPMYIIBI CyMMBI U PA3HOCTH CHHYCOB M KOHYCOB: COS COS T - Sin sin
0) ucrosb3yst POPMYIIBI CIOKEHHUS TPUTOHOMETPUYECKUX (PYHKIMI: Sin - sin 2.
5. Haiinure 3HaveHue tg 0e3 moMoIy TA0JIUILI.
Bapuanm — I1

1. Boipa3uTe B paiuaHHOM Mepe BeJIUYUHbI YIJIOB:
a) 360° 0) 110° B) 25°.

2. HajiguTe 4ync/i0Bble 3HAYeHHUS BbIPAKEHMIA:

a) sin cos tg ; 0) tg cos sin
3. ¥YnpocTure BbIpaxkeHue:
a) (cos?a + ctg? a - sin> o) - tg? a; 0) (sin o - tg o+ cosa) - cosa

4. Boiuuciure:
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a) UCTIOJB3Ys (POPMYIIBI CyMMBI M PA3HOCTH CHHYCOB M KOHYCOB Sin cos T + cos sin

0) ucrosb3yst GOPMYIIBI CIOKEHHUS TPUTOHOMETPUYECKUX (PYHKIUIA: COS - COS .

5. Haiinure 3HayeHue tg 0e3 moMoIIH TA0JIMIbI.
Kpurepun oueHuBanusi padoTbi:

1. Ins  momydeHHs: OTMETKH  «2»  (HEyIOBIETBOPUTEIHHO) BEPHO  BBIMOJIHEHO
MEHEE TpeX 3aIlaHui

2. Jlng momydeHus OTMETKH «3» (YIOBICTBOPUTEIHHO) IOCTATOYHO BEPHO BBIOJIHHUTH
T00bIe TPH 331aHUS.

3.Ins  mony4yeHuss OTMETKH  «4»  (XOpOIIO)  JOCTaTOYHO BEPHO  BBIMOJHUTH
T00bIe YeThIpe 3a7aHusl.

4. J171s IOJTy9eHUST OTMETKH «5» (OTJIMYHO) JOJHKHBI OBITh BEPHO BBIIOJHEHBI NATH 33JaHUM.

Kiaroun k NpaBUWJIBHBIM OTBE€TaAM:

1 2 3 4 5
a)
a) a) 1/sin2a a)0
Bapuanrt I 6)
0) -1 0) -1
0)
B)
a)2m
a) a) 2sin’a a)
Bapuanr I1 0)
0) 1
0) 0)
B)

KonTposbHas padora no reme « TpuroHoMerpuvyeckue ypaBHeHUsI U HEPABEHCTBAa»

Bapuanm — 1
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1. Pemunre ypaBHeHus:

a)2sinx =- ;

6) tgx—1=0

2. Pemiute ypaBHeHue:

2 cos ( )=

3. PemunTe HEPaBeHCTBO:

sin x > ;
4. Peminte ypaBHeHHUe:

3sin?x—5sinx—-2=0

5. PemuTe HepaBeHCTBO: Sin (
Bapuanm — 11

I. Pemure ypaBHeHHUS:

a)2cosx=-1;0) ctgx—1=0

2. Pemnurte ypaBHeHHe:

2 sin ( )=

3. Pemnte HepaBeHCTBO:

Cos X ;
4. Peminte ypaBHeHHeE:
6cos?x+cosx—1=0

5. PemiurTe HepaBeHCTBO:

cos ( )

Kpurtepun onenuBanns padornl:

35



1. JInst mosmydeHust OTMETKH «2» (HEeYAOBIETBOPUTEIHHO) BEPHO BBITIOJHEHO MEHEE TPeX 3aIaHHi

2. Jlnst

MOJYyYEHUs: OTMETKU  «3»

To0bIe TPH 3aJ1aHuUs.

(YIIOBJIETBOPUTENBHO)  JOCTAaTOYHO

BEPHO

BBIITOJIHUTH

3. Jlnis mosryueHusi OTMETKH «4» (XOpOI1I0) JOCTaTOYHO BEPHO BBIMIOJIHUTS JIFOObIE YeThIpe 3aaHMUs.

4. ]l noJIy4eHUs OTMETKH «5» (OTJIIMYHO) JOKHBI OBITh BEPHO BBIIOJIHEHbI NATH 33JaHUM.

Kiaroun k NpaBUWJIBHBIM OTBE€TaAM:

Bapuanr I

Bapuanr I1

a) (-1)<"'n/3+nk, x

0) m/6+nK, K Z

Z a)

0) m/3+nK, K Z

21/3+27K, K Z

n/3+ n/3+4nk, K Z (-1 n/12+ /12+ /3K, x Z
(n/4+27k; 3n/4+27K). K V4 [-n/4+27nk; m/4+27nK] , k V4
21/3+2nK, K Z;
(-1)<'arcsin 1/3+nk, x Z
arccos 1/3+2nk, K Z;
[n/4+27nk; 3n/4+27K] , K Z (-1/2+27k; W/6+27K). K Z

a) f(x) =

KonTtpoabHas padora no reme «@yHKIIUH, UX CBOICTBA, rPaguKm»

0) f(x) =

a) f(x) = x* cos x 0) f(x) = x? * (3x-x°)

f(x) = 3x3+2x>+1

Bapuanm — 1

1. Haiigure 00J1acTh onpenejeHust PyHKIMU:

2. loxkaxure, 4TO JaHHASA PYHKUMS SABJISIETCH YETHOM WM HEYETHOM:

3. Haiinnute 3HaYeHHe GyHKIUH B TOUYKAX X =2 U x = -3:
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4. Uccaenyiite GpyHKIUIO U TTOCTPOiTE rpaduk:
y=logix—2
Bapuanm — 11

1. Haligute o0s1acTh onpeaeseHusi QyHKIHUU:

a) f(x) = 0) f(x) =
2. Jlokaxure, 4TO JaHHASA PYHKUMS SABJISIETCH YETHOM WM HEYETHOM:
a) f(x) = x7+ sin x 0) f(x) = x3 * (6-x?)
3. Haiinnre 3HaYeHHe GyHKIUH B TOUKaAX X =1 m x = -2:
f(x) = 4x*+2x3-4
4. Uccnenyiite GpyHKIUIO M MOCTPOliTe rpaduk:
y =32
Kpurepun oueHnBanus padbornl:

1. lnt  momydeHHs  OTMETKM  «2»  (HEYJOBJIETBOPUTEIbHO) BEPHO  BBINOJIHEHO
MEHee ABYX 3a/IaHUi.

2. i monydeHus: OTMETKH «3» (YIOBIECTBOPHUTEIBHO) JIOCTATOYHO BEPHO BBITIOJHUTH
JIF00BIE IBA 3aJaHU.

3. Ans  monydeHus  OTMETKH  «4»  (XOpOLIO) JOCTaTOYHO BEPHO  BBIMOJIHUTH
T00bIC TPH 33IaHUS.

4. Ins MOJTy4YECHUS OTMETKH «S» (oTIMYHO) JIOJKHBI OBITH BEPHO
BBITIOJTHEHBI YeThIpe 3aJaHusl.
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