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@oH/1 OIIEHOYHBIX CPEJCTB MPOrpaMMbl Y4eOHON AUCIUILTHHBI « MaTeMaTikay pa3zpaboTaH Ha
ocHoBe DeiepanbHOro rocy1apcTBEHHOI0 00pa30BaTeIbHOIO CTaH1apTa CPeAHEro NpoPecCHOHAIBHOTO
obpazoBanus 1o cnenuanbHocTd 54.02.01 duzaiin (1o oTpacisam)

Opranmzanus -pazpadborunk: AHIIOO «TamO0BCKH KOJIJIEIK COIMOKYJIBTYPHBIX TEXHOJIOTHIN
Pa3pabotunk: npenojasarens MateMaTuku U ¢usuku ['ycap JIL.H.



|. IlacnopT (poHIA OLIEHOYHBIX CPEACTB

1. ObaacTs npuMeHeHHs1 (POHIA OLEHOYHBIX CPEICTB

@OH/I OLICHOYHBIX CPEACTB MpeJHa3HaueH JUIsl KOHTPOJS U OLIEHKU 00pa3oBaTeNbHBIX JTOCTHXKEHUMN
00y4JaroIXxcsi, OCBOMBIIMX Iporpammy ydeOHoi mucummummabsl OJ[.07 Maremaruka: anredpa W Havaia
MaTeMaTH4yecKoro asHanus3a, reomerpus. ®OC BKIIOYAET KOHTPOJIbHBIE MaTE€pHaibl A1 IPOBEICHHUS
TEKyIIeTO KOHTPOJS M MPOMEXKYTOUHOU arrectanuu B (opme sx3ameHa. POC pa3paboraH Ha OCHOBAHUHU
MOJIOKEHUIN: TPOrpaMMbl MTOATOTOBKH CIIEUATUCTOB CPeIHEro 3BeHa no cnenuanbHoctu 54.02.01 duzaiin
(mo otpamsim); mporpamMMmbl y4eOHOM IUCHUIUIMHBI Maremaruka: anreOpa W Hadajia MaTeMaTHYeCKOTO

aHaJin3a, recoMCTpus.

2. Pe3y.]'l[>TaTbI OCBOCHHUS JUCHUIINMHBI, NOAJICKAINMNE ITPOBEPKE

Pesynpratel  OoOyueHuss  (OCBOCHHBIE

YCBOEHHbBIE 3HAHMSI)

YMEHUH,

OCHOBHBIEC TIOKA3ATCIIN OILICHKHU PC3YJIbTAaTOB

3-1.3HayeHre MaTEMATUYECKON HAYKHU AJIS PELLECHUS

3a]1a4, BOZHUKAIOIIKX B TEOPUH U MIPAKTUKE; IIUPOTY
U B TO JX€ BpPEMs OIPAHWYEHHOCTb IPUMEHEHUS
MaTeMaTUYeCKUX  METOJOB K  aHalM3dy W
HCCIIEJIOBAHUIO IIPOLIECCOB U SBJIEHUHN B IPUPOJIE U
o01ecTse

* CrnoxHble TpOIECCHl B MPUPOAEC U OOIIECTBE U
HEO0OXOMMOCTh CO3JaHus CIEUATIbHOTO
MaTeMaTU4ecKoro ammapara — JUCKPETHBIX U
HEIPEPBIBHBIX MOJENEN — Ui UX KOJINYECTBEHHOTO
omucaHus. ¢ 3apoXkJIeHue anreOpel B HEApax
apudpmetuku. An-Xopesmu. Poxnenne OykBeHHOM
cumBonuku. II. depma, . Bumer, P. [lekapr.
Wcropust Bompoca 0 HaxokJeHUM (popMyn KopHeu
anreOpanvyeckux YpaBHEHHH, HEpa3peumMocTb B
paauKagax ypaBHEHUM CTENeHHu, OOJbIIEH YeThIPeX.

3-2. 3HaueHue MIPAKTUKHU 51 BOIIPOCOB,
BO3HMKAIOIIUX B  CaMOM  MaremMaTuke  JJis
(GopMHpOBaHUS U Pa3BUTHUA MATEMATUYECKON HAYKH;
HUCTOPHUIO DPAa3BUTHs IIOHATUSA UHCIA, CO3JaHUSA
MaTeMaTHYECKOTO

aHaJIN3a, BOSHUKHOBEHUS U PAa3BUTHUS T€OMETPUU

JericTBUTENBHBIE YHCIIA. [Tpouncxoxnenne
HATypaJIbHBIX YUCEN U apHU(PMETHUECKUX NeHCTBUI

HajA HUMH. PacmmpeHue MOHATUS YHCTIA Kak
HEOOXOAUMOCTh CO3/1aHus MaTeMaTU4YeCKOro
anmapata JUIs pelieHus HACYILHBIX u
MOTEHIIMAIBHBIX  3a7a4  MPAaKTHUKKA  YeJIOBEKa.

aHaliu3a, BO3HUKHOBEHMSI W Pa3BUTUS TE€OMETPUU
Uctopus Mn300peTeHUs OTPULATETBHBIX u
UppallMOHATIBHBIX YHCET M JAECATUYHBIX ApPOOEH.
PazButne wm  cucremaruzamusi  CBEICHHH O
neiicTBuTeNbHBIX unciax. Kopuu u crenenu. Kopenp

creneard N>1 wu ero cBoucrBa. Cremnens ¢
pallMOHAJIBHBIM ~ MOKa3aTeieM M €€  CBOMCTBA.
ITorsarue 0 CTCIICHU C e CTBUTEIbHBIM
nokazareneM. Jlorapudm.  Jlorapudm  umcna.
OcHoOBHOE JorapuMuIecKoe TOXKJECTBO.
Jlorapudm mpoW3BEACHUS, YACTHOTO, CTEICHH.

JIecSITUYHBIN W HATYpaJbHBIN JorapudMbl, YHCIIO €.

Brluucnenne — OeCATUYHBIX WM HATypalbHBIX
norapumMoB  Ha  KanbkyisTope. [IpumeHeHwus
norapudmoB B peaibHOU MIpaKTHUKE.
[IpeobpazoBanus MPOCTEUITNX BBIpaKCHUH,

BKJIIOYAIOLTINX apu(METHYECKUE OTNEpaIiH, a TaKxKe
OllEpallMI0 BO3BEJIEHUS B CTENEHb M OIEPaLUI0
norapugmupoBanusi. OCHOBBI ~ TPUTOHOMETpPHUHU.
Cunyc, KOCHHYC, TaHI€HC, KOTaHI'€HC
IIpou3BOJIbHOrO yria. Paguannas mepa yria. Cunye,
KOCHUHYC, TAaHI€HC M KOTaHreHc uucia. OCHOBHbBIE
TPUTOHOMETPUYECKHUE TOXKIECTBA. Dopmyiibl
npuseneHusi. CuHyc, KOCHHYC M TaHI€HC CYMMBI U
paszHocTU JIBYX yrioB. CHHYC M KOCHHYC JBOWHOIO




yria. [IpeoOpazoBanus MIPOCTENIIUX
TPUTOHOMETPUYECKUX BBIPAKCHUM. Pemenue
MIPOCTEMIINX  TPUTOHOMETPUYECKUX  YPaBHEHHH.
ApKCUHYC,  apKKOCHHYC,  apKTaHI€HC  YHuCIa.
Oynkiuu. O61acTe ONpeneNeHuss U MHOMKECTBO
3Hauenuii.  I'papuxk  ynkmmu.  Iloctpoenune
rpa¢ukoB  (QyHKIMHA, 3aJaHHBIX  Pa3IMYHBIMHU
cnocobamu. CpoiicTBa (YHKIUNA: MOHOTOHHOCTH,
YETHOCTD " HEYETHOCTb, NEPUOJAUYHOCTD,
OorpaHn4yeHHocTh. IIpoMexyTku Bo3pacTaHus U
yObIBaHUs, HauOOJbIIee W HaUMEHbIIee 3HAYCHUS,
TOYKH 3KCTpeMyMma (JIOKaJbHOTO MaKCUMyma H
MUHUMYMa). I'paduueckas UHTEpIpETALS.
[Tonsitne oOparnoil ¢yHkiuu. CreneHHass QyHKIUS
C HaTypaJbHBIM I[IOKa3areiieM, €€ CBOWCTBA U
rpaduk. Tpuronomerpuyeckre GyHKIHH y = SINX, y
= COSX WX CBOWcTBAa M TrpaduKu; MEPHUOAUYHOCTD,
ocHOBHOWM  mepuop. IlokazarenpHas — QyHKIUs
(3KCTIOHEHTa), eé CBOICTBa U Trpaduk.
Jlorapudmuueckas GyHKIUA, €€ CBOKWCTBA U Tpad UK.
[Ipumepsl  QyHKIMOHANBHBIX  3aBUCUMOCTEH B
pEaIbHBIX MPOLECCaxX U SABJICHUSAX: PABHOMEPHBIE U
PaBHOYCKOPEHHBIE TIPOIIECCHl M HUX OIHCaHHE C
MIOMOILBIO JIMHEMHBIX M KBaJAPAaTUYHBIX (YHKLUH;
MIPOLIECCHI AKCIIOHEHIINATILHOTO pocra.
I'eomerpuueckass  mporpeccuss ~ Kak — IPUMEP
JUCKPETHOTO npouecca ObICTPOTO pocra.

IIpeoOpa3zoBanus rpauKoB: napaseibHbIA
IIepEeHoC, CUMMETpUSl ~ OTHOCUTEIBHO  OCEH
KOOpAMHAT.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A
JlInHa OKpPYKHOCTHU M ILIOWIAAb Kpyra Kak Ipeaesbl
nocienoBatenbHOCcTell.  beckoHeuHO — yObIBaroIas
reomeTpuyeckas mnporpeccus u ee cymma. llonsarue
0 mpou3BOIHOW  (QyHKUMH, (U3HYECKUH U
TEOMETPUYECKUM CMBICII ITPOU3BOAHOU. YPaBHEHUE
KacaTelabHOM K rpaduky ¢yHkuuu. [IpomsBoaHble
CYMMBI, pa3HOCTH, IPOM3BEACHHUS, YACTHOIO.
IIpou3BoiHBIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIUH.
[IpuMeHeHHe  NpPOU3BOJHOM K MCCIIEIOBAaHUIO
GyHKIMIT M TOCTpOeHMIO TpadUKOB Ha MpHUMEpe
MHorouiaeHoB.  [lonstue 00  ompenencHHOM
UHTETpajie KaK MO KPUBOJIMHENHON TpanenyH.
[TepBooOpaznas. ®opmyna Herorona-Jleitbnuma.

YPABHEHUA W HEPABEHCTBA Pemenue
paloHaNbHbBIX, OKA3aTEeNbHbIX, JOrapu(PMUIECKUX
YpaBHEHUI u HEPaBEHCTB. Pewenue
UppaluoOHaIbHBIX ypaBHEHUH. OCHOBHBIE HPHUEMBI
pelleHuss  CUCTEM  YpaBHEHMH:  IOACTAHOBKA,
anreOpanveckoe  CJIOXKEHHWE, BBEACHHE  HOBBIX
[IEPEMEHHBIX. PaBHOCHMIBHOCTD YpaBHEHHI,
HEpPaBEHCTB, CUCTEM. PelieHrne npocTelInx CUCTEM
YPaBHEHUM C JByMs HEU3BECTHbIMHU. Pemenue
CUCTEM HEPaBEHCTB C OJHOM  MEPEMEHHOI.
Vcnonp3oBanue cBOMCTB U rpadgukoB (GpyHKIMH nipu




pEelIeHNH YpaBHEHMH M  HEPABEHCTB. Meron
UHTEpBaJOB. M300pakeHne Ha  KOOPAMHATHOMN
IUIOCKOCTH MHOXECTBA pEIICHUH YpaBHEHUH U
HEPABEHCTB C JBYMsI [IEPEMEHHBIMHU U UX CHCTEM.

OJIEMEHTBI KOMBHUHATOPUKU,
CTATUCTUKU U TEOPUM BEPOSITHOCTEM
TabnuuHoe u rpaduueckoe NnpeacTaBlIeHUE JaHHBIX.
UucnoBble  XapaKTEpUCTUKU  PSAJIOB  JIaHHBIX.
[Toouepenuslit u OJIHOBPEMEHHBII BBIOOp
HECKOJIbKUX 3JIEMEHTOB M3 KOHEYHOI'O MHOYKECTBaA.
@opmynbl  4YKCIa  OEPECTAHOBOK,  COYETAHUM,
pa3MenieHuil. PerieHne KOMOWHATOPHBIX —3ajad.
dopmyna OouHOMa HeroToHa. CaoiicTBa
OMHOMHUAIIBHBIX  KOX(PPUIHEHTOB.  TpeyroiabHUK
[Tackans. DneMeHTapHBIE W CIOXHBIC COOBITHS.
PaccmoTpenne ciaydaeB M BEPOSTHOCTB CYMMBI

HECOBMECTHBIX COOBITHH, BEPOSITHOCTH
IIPOTUBOIIOJIOKHOTO COOBITHSL. [TonssTie o
HE3aBUCUMOCTHU COOBITHH. BeposTHOCTB u

CTaTUCTHYECKAasi YaCTOTa HACTYIUICHUS COOBITHSL.

I'EOMETPUA  Ilpsmble ©  IUIOCKOCTH B
npoctpaHcTBe. OCHOBHBIE TMOHATHUS CTEPEOMETPUH
(Touka, mpsAMas, IUIOCKOCTb,  IPOCTPAHCTBO).
[lepecekaromuecs, napajujiesibHble u
CKpEILMBAIOLINECs MpsIMbIe. YTOJI MEXAY MPsIMbIMU
B mnpocTpaHcTBe. [lepneHauKyasipHOCTh MPSAMBIX.
[TapannenbHOCTh ¥ MEPNEHIUKYIAPHOCTh TPSIMOUA U
IUIOCKOCTH, IIPU3HAKU M CBOMCTBa. Teopema o Tpex
nepneHauKyispax. llepneHaukynsip ¥ HakJIOHHas.
Yron MEXKIY IpsAMON u IIJIOCKOCTBIO.
[TapamienbHOCTh MJIOCKOCTEN, NEPIEHIUKYISPHOCTD
IJIOCKOCTEW, NPU3HAKM M CBOMCTBA. JIByrpaHHBIN
yrojia, JIMHEHHBIA  yYrojl  JABYTPAHHOTO  yrJja.
PaccTosHus oT Touku 10 miockoctu. PaccrosiHue ot
npssMod 10 1wiockoctu.  PaccrosiHue — mMexnay
napajuleIbHbIMU IIJIOCKOCTSAMU. PaccTosHue Mexnay
CKpeuBaromumucs — npsaMbiMu.  [lapamnensHoe
npoekTupoBanue. M300pakeHue npoCcTpaHCTBEHHBIX
¢uryp. MHororpanHuku. Bepumnsl, pebpa, rpaHu
MHOrorpaHHuka. PaseepTka. MHOrorpaHHble yIibl.
Beinykiiele  MHororpanHuku. Teopema Oiunepa.
[Ipu3zma, ee ocHoBaHHs, OOKOBBIE peOpa, BHICOTA,
OoKoBasi MOBEPXHOCTh. [IpsiMas M  HakKJIOHHAas
npusma. llpaBunpHas mnpusma. Ilapannenenunen.
Ky6. Ilupammna, ee ocHoBaHHe, OOKOBBIE pebpa,
BBICOTA, OOKOBasi IMOBEPXHOCTh. [peyroyibHas
nupamuga. IlpaBunbHasg nupamuga. YcedeHHas
nupamuja. CuMMmerpun B KyOe, B apajuieNenumnese.
IlonsTMIE O  cUMMETpUM B IIPOCTPAHCTBE
(ueHTpanbHas, oceBas, 3epkaibHas). CedeHus Kyoa,
npu3Mel, nupamuabl. [Ipencrasnenne o mpaBUIbHBIX
MHOTOTpaHHHMKax  (TeTpa’ap,  KyO,  OKTadap,
JNOJEKaylp W HuKocayap). Tema M moBepxHOCTH
BpaieHus. L{uinmHap u KOHyC. YCEUEHHbIA KOHYC.
OcHoBaHMe, BBICOTA, OOKOBas  IOBEPXHOCTH,




oOpasytomasi, paszBeprka. OceBble CeUEHHUS W
ceyeHus1 mapajuienbHble ocHoBaHuio. 1lap u cdepa,
UX CEeuYeHHs, KacaTelbHas IUIOCKOCTh K cdepe.
OObeMbl TeN U IUIOIIAAM KX IIOBEPXHOCTEH.
@opmynel  obbemMa  Kyba,  HPSAMOYTOJBHOTO
napajuiesienunena, OpusMbl, HWIMHIpA. Dopmysbl
o0beMa nupaMuabl U KoHyca. DopMysbl miomagu
[IOBEPXHOCTEN LMIMHApPAa U KOoHyca. Dopmynsl
oObemMa mapa u iomaau chepsl. OT 3emiemepus K
reomerpuu. "Hauana" EBkmuma. Iludarop. danec.
3HaMEHUTBIE 3a/laud JPEBHOCTH: TPUCEKLUS YIUIa,
KBajparypa Kpyra, yABoeHHEe KyOa. AKCHOMaTHKa.
AxcruOMBI, oOmpeAensieMble U HEOIpeleNseMble
nousAtusa. Teopembl. KoopamHaTel M BEKTOpHI.
JlekapToBbl KOOpAUHATHI B IpocTpaHcTBe. PopMmyia
paccTosiHUS MEXKIy JBYMs TOYKaMu. BeKTopsl.
Monyne BekTOpa. PaBeHCTBO BekTOpoB. CroxeHHe
BEKTOPOB M yYMHOXXCHHE BEKTOpPAa Ha YHCIO. YTOJ
Mexay  Bektopamu.  KoopaumHaTel — BekToOpa.
CkansipHOE IIPOU3BENICHUE BEKTOPOB.
Komnmnnaeapusie BekTOpbl. PaznokeHue BekTOpa MO
JBYM HEKOJUIMHEapHbIM BekTopaMm. KomrimanapHsle
BEKTOpHI. PasnojkeHue mo TpeM HEKOMIUIaHAPHBIM
BEKTOPaM.

3-3. VHuBepcaibHBI XapakTep 3aKOHOB JIOTUKH
MaTeMaTHYECKUX PACCYKICHHH, WX MPUMEHUMOCTb
BO BCEX 00J1aCTSAX YEIOBEUECKOMN e TENbHOCTH

HpI/IMeHeHI/IG MAaTEMATHYCCKUX METOAOB JJIsL
pEeICHUA COACPKATCIBHBIX 3aJad H3 pa3jIndHbIX
obmacTeii HayKd W TpakTHKU. VHTeprperanus
pe3yabpTara, y4eT pealibHbIX orpaHudyeHuid. Jlerenaa
0 CO3JJaHUH IIaXMaT, CJI0KHBIE MPOIEHTHI, TPUMEPHI
OBICTPOTO pOCTa B JKUBOW W HEXHUBOW MPUPOJIE.
[lepnonnueckne mpomeccsl M HX ONUCAHUE C
MTOMOIIBIO TPUTOHOMETPUHU. [Tpumepsr
HCII0JIb30BaHUA HpOI/ISBOI[HOI>'I 11 HaXO0XKICHUA
HAWJIYUIlero peuieHusl B MPUKJIAAHBIX, B TOM YHUCIIE
COLIMAbHO-IPKOHOMUYECKUX, 3adadax. HaxoxneHue
CKOpPOCTH JUIsl TIpoIiecca, 3aJaHHOTO (pOPMYIIOH UITU
rpapukomM. AKCHOMAaTHMKa B MaTeMaTHKe U B
MOBCETHEBHON KM3HU. EBKIMIOBAa TreoMeTpus u
reometpusi JlobaueBckoro. [Ipumepsl cummeTpuii B
OKPYXAIOILIEM MHUPE.

3-4. BeposATHOCTHBII  XapakTep
MPOLIECCOB OKPYKAIOIIETO MHPa;

Ppa3JIMYHBIX

PemeHne npakTUYeCKUX 3a1ad C IMPUMEHEHUEM
BEPOATHOCTHBIX MeToZO0B. OT asapTHBIX HIP K
teopun BepositHocTel. @epma u [Tackains.

V-1. Anrebpa

YMETh * BBINOJHATH apu(METHYECKHE IeHCTBUS,
coyeras  YCTHbIE M  INHCBMEHHBIE  IIPUEMBI,
MIpUMEHEHNE BBIYMCIUTEIbHBIX YCTPOMUCTB;
HaxXOJWThb 3HAUEHUS KOPHsS HATypallbHOM CTEIICHH,
CTETIEeHU c paloHaIbHBIM MOKa3aTeleM,
jJorapudma, UCMNOJIB3YysS INpU  HEOOXOAUMOCTH
BBIYHCIIUTEIbHBIC YCTPOMCTBA; II0JIb30BATHCS
OLIEHKOW U NPUKUAKOW IIPU NMPAKTUYECKUX pacyeTax;
* [IPOBOJIUTH 110 U3BECTHBIM (hOpMyJIaM U IpaBUIaM
npeoOpa3oBaHUs OYKBEHHBIX BBIPKCHUH,
BKJIFOYAIOUIUX CTENEHH, PaJAUKaJbl, JIOTapuU(pMbl U
TPUTOHOMETPUYECKHE (YHKLIMHU; * BBIYUCIATH




3HAYEHHSI YUCIOBBIX U OYKBEHHBIX BBIPAKEHUH,
OCYIIIECTBIISII ~ HEOOXOAMMBIC  TOJCTAaHOBKH U
MpeoOpa3oBaHusl; HCIONb30BaTh MPHOOPETEHHBIE
3HaHUS M YMEHHS B MPAKTUYECKOU NEATETHLHOCTH U
MOBCEAHEBHOM JKM3HU JJIsi: * TPAKTHYECKUX
pacueToB 10 QopmyiaMm, BKIOYas  (HopMyIsl,
COJepKalllie CTEMNeHU, PaTUuKaibl, JOTapuPMbl U
TPUTOHOMETpHUECKHE (YHKIIUM, WCIOIB3YS MpHU
HEOOXOJMMOCTH  CHOpPaBOYHBIE  MaTepuaibl U
MPOCTENIIINE BBIYUCIUTEIIbHBIE YCTPOMCTBA

V-2. ®yHKIMA U TpaPUKH

yMETb * OIpeneNaTh 3HaueHue (QYHKIUHU 110
3HAYEHUIO apryMEHTa MpH pPa3InYHbIX CIocobax
3ajaHusl QYHKLMU; * CTPOUTh I'padUKU M3YUYEHHBIX
¢byHKIUMii; ¢ omnuceiBaTh MO TrpadUKy W B
IPOCTEHIINX clay4asX Mo ¢GopMyse MOBENEHHE U
CBOMCTBA (PYHKIIUI, HAXOAUTH O TPadUKy (PYHKITUH
HauOOJbIINE M HAMMEHBIINE 3HAYEHUS; * pEIIaTh
YpaBHEHHS, TMPOCTECUIINE CHCTEMBl YpPaBHEHUH,
UCMONB3Yysl CBOMCTBA (YHKIMA U HMX TIpaduKoB
WCTIOJIB30BaTh MPUOOPETCHHBIC 3HAHUS U YMEHHUS B
[IPAKTUYECKOM  JCATEIIBHOCTU U IIOBCEIHEBHOU
KU3HU JUISL: * OIUCAHUS C TOMOMIBIO (DYHKIWH
pPa3NUYHBIX  3aBHCUMOCTEH, TMPEJCTaBICHHUS UX
rpaduyecKu, UHTepIpeTauuu rpaukoB

V-3. Hayana MmareMaTH4ECKOTro aHaJIn3a

yMETh . BBIYHUCIISTH MIPOU3BOTHBIC u
nepBoOOpa3HbIe AJIEMEHTAPHBIX byHKIHHA,
WCIOJIB3YS CIIPaBOYHBIE MaTepHallbl; ® UCCIEI0BATh
B MIPOCTEHIINX CITyqasiXx (yHKIIMKA HA MOHOTOHHOCTD,
HaxXOJWTh HAaWOOJbIINE U HaWMEHBIIME 3HA4YEHUs
GyHKIUI, CTpOoUTh TpauKk MHOTOWIEHOB H
MPOCTEHIITNX palMOHATBHBIX byHKIMIA c
WCIOJB30BaHUEM  ammapara  MaTeMaTHYeCKOro
aHalu3a; * BBIYMCIATH B MPOCTEHIIMX CIydasx
IIoH[a M €  KCIOJIb30BaHMEM  MEPBOOOpPa3HOM
MCIONb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHUS B
MPAKTUYECKOW  NIEITENBbHOCTH W  IOBCEIHEBHOMU
KU3HU JJIs: pelleHus] TNPUKIAIHBIX 3a7ad, B TOM
YHC€ COLUUAIbHO-DKOHOMUYECKUX U (U3NYECKUX,
Ha HauOONbIIME W HaWMEHBIIME 3HAYCHUSA, Ha
HAXO0KJIEHUE CKOPOCTU U YCKOPEHUS

V-4. YpaBHEeHUS 1 HEpABEHCTBA

YMETh * peliaTh palioOHAIbHBIC, TTOKa3aTelbHBIC U
nmorapuMuyecKkre ypaBHEHUS W  HEPABEHCTBA,
MPOCTEUIITHE HppalroOHaIbHbIC "
TPUTOHOMETPUUECKUE YPAaBHEHUS, UX CHCTEMBI; ©
COCTaBJIATh YPABHEHHS M HEPABCHCTBA IO YCJIOBHIO
3ala4yd; * UCIOJIb30BaTh I  MPUOIMIKEHHOTO
pelieHusl ypaBHEHUIl M HepaBeHCTB rpaduyeckuit
METO;, * n300pakaTh Ha KOOPIWHATHOM IJIOCKOCTH
MHOXECTBA PELICHUN MPOCTEUIINX YPABHEHUN U UX
CHUCTEM; HCIIOJIb30BaTh MPUOOPETECHHBIC 3HAHUA M
YMEHHSI B  MPAKTUYECKOH  JEATENbHOCTH U
MOBCEAHEBHON KW3HM JJIsi: ¢ TIOCTPOSHUS W
HCCIIEIOBaHUS MPOCTEUITNX MaTeMaTHYECKUX
Moneei

V-5. 'eomerpust

VYMeTh: * COOTHOCUTH INIOCKHE rCOMCTPUUCCKUC




Gurypsl 1 TpexmMepHble 0OBEKThI C UX ONUCAHUSIMH,
yepTeamu,  HM300paKEHUSMH;,  pa3auyaTb U
aHAJIM3UPOBATh B3aUMHOE pacloyiokeHue Guryp; ©
n300paxkarb TeoMeTpuyeckue Qurypsl u Tena,
BBINOJIHATh YEPTEXK IO YCIOBHUIO 33/1auy; ® peIlaTh
reOMETpUYECKUE 3aJlaul, ONUPAsACh HA U3y4YCHHbIE

CBOMCTBA IIJIaHUMETPUYECKUX u
CTEpEOMETPUYECKUX (PUTYp U OTHOUIEHUH MEXITY
HUMH, IIPUMEHSA anreOpandecKkuit u

TPUTOHOMETPUYECKUN  ammapaTbl; ¢ IMPOBOJAUTH
JI0Ka3aTeNIbHbIE PAaCCYKICHMS NPU PEIIEHUHU 3aj]ad,
JOKa3blBaTb  OCHOBHBIE  TEOpEeMbl  Kypca; *
BBIUUCIIATh JIMHEHHBIE D3JEMEHTHl M yINIBI B
IPOCTPAHCTBEHHBIX KOHQUTrypanusx, oO0beMbl U
IUIOIIAIM TIOBEPXHOCTEN IPOCTPAHCTBEHHBIX TEI U
WX TIPOCTEUIIUX KOMOWHAIMKA; * TPUMEHATH
KOOpPJMHATHO-BEKTOPHBIA METOJ JJIsl BBIYHUCICHUS
OTHOIIICHUHM, PpACCTOSHUN U YIJIOB; * CTPOUTH
CEUEHHUS] MHOTOIPAaHHUKOB M H300pakaThb CEUeHUs
TeJl BpAlllEHHs; * MCIOJIb30BaThb HPUOOPETEHHbIE
3HAHUA U YMEHHS B MPAKTUYECKOUN JESITEIbHOCTH U
IIOBCEIHEBHOM  KHM3HM: * JUISL  HCCJIEIOBAaHUS
(MOZenupoBaHUsl)  HECIHOXKHBIX  MPAKTHUYECKUX
CUTyalllil Ha OCHOBE U3y4YE€HHBIX (POPMYII U CBOHCTB
¢buryp; ¢ BbIUKCIEHUS JJIUH, TUIOMAAeH U 00beMOB
pealbHbIX OOBEKTOB MpPU PEIICHUHM MPAKTUYECKUX
3ajad, UCIIOJIB3YS pu HEOOXOIUMOCTH
CIIPaBOYHUKH U BBIYMCIUTEIBHBIE YCTPOICTBA.

3. Koag OK u IIK

Kon
YMenus 3Hanus
OK
OK 01, OK 02, - TOTOBHOCTb K TpyAy, OCO3HAHUE Ilepeyenb 3HaHUH,
OK 03, OK04, | yennoctn macrepersa, TpygomoGue. OCBAaMBAEMBIX B paMKax
OK 05, OK 06, - CaMOCTOATENILHO (DOPMYJTUPOBATh W | AUCLUILINHBL:
OK 07 aKTyaJIM3UpPOBaTh
-BIIaJICTh METOJIaMU
npobnemy, paccMaTpuBaTh ee
. JIOKa3aTeIbCTB,
BCECTOPOHHE;
AITOPUTMAMHU pernieHus
- BBIABIATH  3aKOHOMEPHOCTH U
3a/ay; yYMEHHE
MPOTUBOPEYHsI B  PacCMaTPUBACMBIX
bopmynupoBaTh

SIBJICHUAX,

- pa3sBUBaTb KpPCAaTUBHOC MbIIIJICHUC
pu peHICHUHU KU3HCHHBIX HpO6J'ICM

- BIaACThb HaBbIKaMH y‘IC6HO'

ONPENCIICHNs, AKCUOMBI H
TEOpPEMBI, IPUMEHATh HX,
IIPOBOJUTL  JI0KA3aTEIIbHbBIC

. .. | paccyxaeHus B X0J1e
UCCIIEIOBATEILCKOM U TPOEKTHOU

pelieHus 3aaay;
JeSITeNLHOCTH, HaBbIKAMU -

-CBOMCTBA

pasperieHus npooiem;
- yMETb IIEPEHOCUTh 3HAHHUA B
MO3HABATENIPHYIO W TpakTUdecKyro | HATYPaIbHOM CTCIICHH,

apu(pMeTHIECKOro KOPHS

00/1aCTH JKU3HEAEATENHHOCTH; - CBOMCTBA CTEIECHH C
YMEThb HMHTETPUPOBATh 3HAHMUS U3 | pAllMOHAILHBIM
pa3HBIX MPEIMETHBIX 00IaCTel; HOKa3aTelieM;

- BBIABUI'aTb HOBBLIC HJCH, NPCjiaraTrb




OPUTHHAIILHBIC TOJIXOJbl M PEIICHUS;
U CIIOCOOHOCTHP WX HWCHOJIL30BAHUA B

MO3HAaBaTeJILHON " COLIAJILHON
MPaKTHKE
- COBEPILICHCTBOBAHUE SI3BIKOBOW U

YUTATEIBCKON KYJIbTYpPhl Kak

-CBOMCTBA JIoTapu(pMOB 1
OCHOBHOE
norapudmMugeckoe
TOKJIECTBO;

- OCHOBHBIE
TPUTOHOMETPUYECKHE
bopmyIbr;

- TabJIMIIa TPOU3BOIHBIX
3JIEMEHTapHBIX (YHKIIHIA;
- YMETh ONEPUPOBATH
MOHATUSAMU: CIIy4aHbIN
OIIBIT U CIIy4ailHOE
coObITHE, BEPOSTHOCTD
CIIy9aifHOTO COOBITHS;
YMETb BBIYUCIISATD
BEPOSATHOCTH C

HCIOJIb30BaHUEM
CpEeICTBa  B3aMMOJEWCTBUS ~ MEXIY | IpapuuecKux METOJIOB;
JIOABMH U IO3HAHUS MUDA; IPUMEHSATH bopmyibl
- CaMOCTOSITEIbHO  OCYILECTBIIATH CIOKEHUS. M yMHOMKECHHS
II03HABaTEIbHYIO JIGATENLHOCTE, | ponoarhocteit,
BBISIBJISITH TPOOJIEMBI, CTaBUTH u

dbopmynrpoBaTh COOCTBEHHBIE 33aJaUn

B 00pazoBaTEIbHON ACSATEILHOCTH U
JKU3HEHHBIX CUTYaLUAX;
- OBJAJCHWE  HaBBIKAMH yaeOHo-
HCCIIEA0BATEIbCKOM, MIPOEKTHOMU "
COIIMAIILHOM JIeITEeIIbHOCTH;
- OCYILIECTBJISITh KOMMYHHUKALIUK BO BCEX
chepax KU3HH;
- Pa3BEpPHYTO M JIOTMYHO HU3JIaraTb CBOIO
TOYKY 3pCHUS;
C UCIOJIb30BaHUEM S3bIKOBBIX CPEICTB;
- TOTOBHOCTh K TyMAaHWTApHON U
BOJIOHTEPCKOU ESATEILHOCTH;
- OBJaJecHUE HaBBIKAMH yueOHO-
HCCIIEA0BATEIbCKOM, IIPOEKTHOU "
COILIMANIbHOM JeITEIbHOCTH;
YMETh MEPEHOCUTH 3HAHUST B
MO3HABATEIbHYIO U MPAKTHYECKYIO
obJactu KH3HEACATCILHOCTH;
npejyiaraTb HOBBIE IPOEKTHI, OICHHUBAThH
HIeH c MO3UIIHH HOBU3HBEI,
OPUTHHATBHOCTH.

KOMOHMHATOpHble (aKThl U

dopMynbl  NpU  pelIeHUH
3a1ad4;

AKCHOMBI CTEPEOMETPUU
-yMETb OIIEpUPOBATH
MOHATUSIMU: TOYKa, INpsMas,
IUIOCKOCTb, IPOCTPAHCTBO,
JIBYTPaHHBII yroi,

CKPELIMBAIOLINECS MIPSMBIE,
HapauIeNnbHOCTh U
HEepIEeH UK YIS PHOCTD
MPSIMBIX U IJIOCKOCTEM, YToJl
MEXIY TMpSAMBIMH,  YroJ
MEXIY psIMOM 51
IUIOCKOCTBIO, YIOJI MEX]y
IUIOCKOCTSIMM, ~ PacCTOSIHHE
OT TOYKHM JO IUIOCKOCTH,
paccTosiHue MEXTY
OpSMBIMH, paccTosiHue
MEXY IIIOCKOCTSIMH;

- yMEThb OIIEpUPOBATh
HOHATUSIMH: MHOTOI'PaHHUK,
CCUCHHE  MHOTOTPAHHHUKA,
KyoO, napaJiesnenunes,
npusMa, nupamuna, ¢Gurypa
¥ TIOBEPXHOCTh BpaIICHUS,
IWIMHAP,  KOHYyC,  Iuap,
chepa, cedeHus QUrypsl
BpaLICHUS, IUIOCKOCTD,

Kacaromascst cthepsr,




NWJINHApA, KOHYCa,
Iiomaab IMOBCPXHOCTH
IMUpaMu bl

4. PacnipesiejieHne OlleHHBAHMS Pe3YJbTAaTOB 00y4YeHHUs M0 BHAAM aTTeCTallu

HaunMeHoBaHue 3j1eMeHTa
YMeHMH WIN 3HAHUI

Buanl arrecranun

Tekymuii KOHTPOJIb

[IpomexyrouHas
aTTecTanus

3HaueHue
MaTeMaTU4eCKON HayKu
JUIsl peleHus 3a/1ay,
BO3HUKAIOIIUX B TEOPHH
U NIPaKTHUKE; IIUPOTY U B
TO 7K€ BpeMs
OTPaHUYEHHOCTH
IIPUMEHEHUS

TectupoBanue
KonTponbhast pabota
Pacuernbie 3ananus
[IpakTuueckas pabota

JuddepenuupoBanHblii 3aueT
(KontponbHas pabora)
OK3aMeHaIMOHHbIE 3a/1aHUs




MaTeMaTH4eCKUX
METOJIOB K aHaJIM3y U
UCCIIEZIOBAaHHIO
MPOLECCOB U SIBJICHUI B
IPUPOJIE U OOIIECTBE;

3Ha4YeHUE MPAKTHKU

U BOIIPOCOB,
BO3HHMKAIOIIUX B CaMOM
MaTeMaTHKe JUIsl
(bopMHpOBaHUS U Pa3BUTHSA
MaTeMaTH4eCKOM HayKH;
UCTOPHUIO PA3BUTHUS
MIOHSATUS YNCIIA,

TectupoBanue
KonponpHas pabota
PacuerHrble 3amanns
[IpakTuueckast paboT

HuddepenuupoBanHblii 3aueT
(KonpomnwHnas pabota)
DK3aMeHaIMOHHBIE 3aaHUI

YHuBepcanbHbIN
XapakTep 3aKOHOB JIOTUKH
MaTEMaTUYECKUX
pacCcyKJIeHuM, ux
IIPUMEHUMOCTb BO BCEX
o0acTsAX 4enoBeYecKoi

TectupoBanue
KonponrsHhas pabora
PacuerHbie 3ananus
[IpakTnyeckas padora
Ormpoc

JuddepeHupoBaHHbIi 3a4eT
(Konponbhas paboTa)
DK3aMeHaIMOHHbIE 3a/IaHHs

JIeSITeIbHOCTH
BepostHOCTHBIM TecrtupoBanue DK3aMeHaMOHHLIE 3aJaHuI
XapakTep pa3IMuHbIX KontponbHas padota

MPOLIECCOB Pacuernbie 3ananus

OKpYKaromiero Mupa,

[IpakTuueckas pabota

Aaredpa TectupoBanue HuddepenuupoBanHblii 3aueT
KonTponbHas pabota (KontponpHas pabora)
Pacuernble 3amaHus DK3aMeHAIMOHHbBIE 3a/IaHHsI
[IpakTuueckas pabota
Ormpoc

DOYyHKUMU U TectupoBanue JuddepeHnpoBaHHbIi 3a4eT

rpaguku KonrponsHas padora (KonTponbhas pabota)
Pacuernbie 3ananus DK3aMeHaI[MOHHBIE 3a/1aHUs
[TpakTuyeckast pabota

Hauana TectupoBanue JuddepeHupoBaHHbIi 3a4eT

MAaTEMATHYICCKOI0 aHA/IM3a

KontpospHas padora
PacueTHrble 3amanus
[IpakTrueckas pabora

(KonTponbHas pabota)
DK3aMeHaI[MOHHbIE 3a/IaHUs

YpaBHenus u

TectupoBanue

HuddepenupoBanHblii 3aueT

HepaBeHCTBAa KontposbHas padota (KonTponbHnas pabota)
Pacuernbie 3aanus DK3aMeHaI[MOHHBIE 3a/IaHUS
[IpakTrueckas pabota

I'eomerpust TectupoBanue JuddepeHnnpoBaHHbIi 3a4eT

KonrtponbHas pabora
PacuerHslie 3amanus
[IpakTuyeckas padora

(KonTponbhas pabota)
DK3aMeHAIMOHHbIE 3a1aHHs

[TpomexyTouHast arTectanusi y4eOHOTO Kypca MAaTeMAaTHKH OCYIIECTBISIETCS 4Yepe3 MaTeMaTHYeCKHE
JUKTAHTBI, CAMOCTOSTEIbHBIE Pa0OThI, KOHTPOJIbHBIE PabOTHI IO pa3jeiaM y4eOHOTO Marepuaia, TECTHI.
[Ipennaratorcs ydamuMmcsi pa3HOYPOBHEBBIE TECTHI, T.€. CHHCOK 3aJaHMil JEIUTCA Ha JBE YacTH —
o0s3aTenpbHyI0 U HeoOs3aTenbHy0. O0s3aTeNbHBIM yPOBEHb OOecredynBaeT 6a30Bble 3HAHMS IS JIIOOOTO
yueHuka. HeoOs3arenpHas dacTh paccumTaHa Ha Ooniee riyOokue 3HaHus TeMbl. Llens: cmocoOcTBOBAThH
Pa3BUTHIO YCTOWYMBOTO YMEHHUS M 3HAHUS COTJIACHO JKEIAHUSM W BO3MOXKHOCTSIM yUAIIUXCS. 3aJaHusl JUIs
YCTHOTO M MHCBMEHHOTO OIpPOCa YYAIIUXCS COCTOAT W3 TEOPETUYECKHX BOMPOCOB W 3amad. OTBeT Ha
TEOPETUYECKHI BONPOC CUUTACTCS OE3YNpPEYHbIM, €CIM TI0 CBOEMY COJACPIKAHUIO MOIHOCTHIO



COOTBETCTBYET BOIIPOCY, COACPIKUT BCE HEOOXOAMMBIE TeopeTHUecKre (DakThl 1 0O0CHOBAHHBIE BBHIBOJBI, a
€ro M3JI0KeHHE U MUChbMEHHAs 3alUCh MAaTEMaTHUECKU TPAMOTHBI U OTJIHYAIOTCS MOCIE0BATEIbHOCTRIO U
aKKypaTHOCThIO. Pemienue 3amaum cuutaetcs Oe3ylMpedHbIM, €CIM MPABWIBHO BBIOpaH CIOCO0 pelIcHHS,
CaMo pelleHne COMPOBOXKAAETCS HEOOXOTUMBIMU 00BICHEHUSIMU, BEPHO BBHITIOJTHEHBI HY)KHBIC BHIYHCICHUS
U IpeoOpa3oBaHusi, IOJIY4YE€H BEpPHBIM OTBET, IOCJIENOBATEIbHO 3amucaHo pemieHue. OlieHKa OTBeTa
y4amierocs mpu yCTHOM W MHUCHbMEHHOM OIPOCE MPOBOAMTCS MO MATHOAILHON cucTeMme, T. €. 3a OTBET
BBICTABJISIETCS. OAHA M3 OTMETOK: 1 (Tioxo), 2 (HEeyAOBIETBOPHUTENIHbHO), 3 (yIOBJIETBOPUTEIHHO), 4
(xopoto), 5 (OTIIMYHO).

5.CTpyKTypa KOHTPOJBHOIO 3aaH U
0.1. Konrpoasnas padora «IloBTopenne Kypca MaTeMATHKH OCHOBHOIl ILIKOJIBbDY
0.1. Texcr 3ananus
|. Berancnuts ‘ ‘ ‘ ‘
7 3 4
16— 0,481+ — |+| 5,6 —— |+ 3,361 ——
25 5 5,
Il. Haiinute 3HaueHME BhIpaXK eHUS

V3t 2t

[1l. Pemuth ypaBHEHUE

552 +24x-5=0

IV. Pemuth HEPaBEHCTBO
x?>-5x+15>0

V. Beruucaurs :
VBenmuubte uncio 60 ga 10%

VI. Pemute 3amauy:
Haiigure miomaae TpeyroibHHUKa, Y KOTOPOTo CTOpOHBI 13 ¢M u 6 cM, a yron mexay HuMu  30°.

Bpems Ha BpinosiHeHue: 90 muH.

0.1. IlepeyeHb 00HEKTOB KOHTPOJIS U OLIEeHKH

HaumenoBaHue 00beKTOB OCHOBHBIE TIOKA3aTENN OLEHKU Onenka
KOHTPOJISI ¥ OLICHKH pe3ynabTara
Ienble u panmoHaIbHBIE 3HaTh GOPMYITy COKpPAIIEHHOTO 5 6amnos

BBIPQXXCHUS; BCE apH(PMETHUECKHE
JEUCTBHS ¢ APOOSIMU; POPMYIIBI
COKpAILEHHOTO YMHOXEHHS;
LETIbIE,

panroHaIbHbIe, KBaJIpaTHBIE U

YMHOKEHHSI; MOTYT
COKpaIiaTh IpoOH U BBITOJIHATH
BCE JICUCTBUSA C JPOOSIMH.
3HaI0T, KaK pelarb
palMoHalbHbIe, KBaJpaTHbIE

MIPOCTEUIINE UPPALUOHATILHBIE
YPaBHEHMS; Pa3IMYHbIE METOAbI
pelieHys: ypaBHEHUN

YPaBHEHMS U IIPOCTEHIINE
HMPPALMOHAIBHBIC; COCTABIIATD
YPaBHEHHUS 110 YCIOBMIO 3a/1a4U;




UCIOJIb30BaTh AJIS
HMPUOIMKEHHOTO PELICHUs
ypaBHEHHUH TpapruecKuii
METOJ,

ParmonansHoe yucio, nepuo/,
nepuoanYecKas Apoodb, YUCTO-
MePUOINYECKas, CMEIIaHHO-
MepuoInYecKas

yucaa, beckoHeunas 0ecamudtas
nepuoouyeckas opods. YMeErT
OTIpeICATh IOHSATHS,
MIPUBOIUTH I0KA3aTEIHCTBA

HppanuoHaabHbIC YUCIIa,
OeckoHeuHas JeCATHYHAS
MePHOANIECKAsT

IpoOb

3HAIOT NOHATHE UPPAYUOHATILHOE
yuco.

YMEIT 00bSICHUTD U3yYEHHBIE
10JIOKEHUS Ha

CaMOCTOSATEIHHO MOA00PaHHBIX
KOHKPETHBIX ITPUMEpax

JlelicTBUTEILHBIC YHCIIA,
YHUCIJIOBas MpsAMasi, YUCIOBbIE
HEpaBEHCTBA,

YHCJIOBBIE IIPOMEKYTKH,
aKCHMOMaTHKa JIeHCTBUTEIbHBIX
qucen

3HAIOT O JACITMMOCTH EITBIX
YHCeIT; O JISJIEHUH C OCTaTKOM.
MoryT pemath 3a1a4u ¢
LENOYHCIICHHBIMU
HEHU3BECTHBIMU. Y MEIOT
OOBSICHUTh U3yUCHHBIC
TIOJIOXKEHHUSI HA CAMOCTOSTEIBHO
MoT00paHHBIX

KOHKPETHBIX IPUMEpPax

Monynb yncna, CBOWCTBO
MOJyJIEH, HEPaBEHCTBA,
coJeprKallue

MOJIYJ1b, OKPECTHOCTh TOUKHU

3HAIOT ONpeAesIeHUE MOTYJIS
JIEHCTBUTEIBHOTO YHCIIA,
MOT'YT IPUMEHSTh CBOICTBA
MOZYJIsl. YMEIOT pa3BEPHYTO
000CHOBBIBATH CY)KJICHUSI.

JenyKTUBHBIA U UHAYKTUBHBIN
METOJI PACCYKIACHUS, IIOJIHAS U
HEIOJIHAS. UHAYKLIMS, TIPUHLIUIT
MaTeMaTU4YeCKON MHIYKLIUU

MoryT NpuMeHATbh METOJ
MaTeMaTU4ecKOl MHAYKIMU U
JI0Ka3aTeNbCTBE YHCIOBBIX
TOXJECTB U HEPABEHCTB.

Pemenue 3amaun cuntaercs 6€3ynpedHbIM, €CIH MPaBUIBLHO BBIOpPAaH CMOCOO pelleHus, caMmo
COIPOBOXKIAETCS  HEOOXOAUMBIMU
peoOpa3oBaHusi, IOJIyYE€H BEpPHBIH OTBET,

00BICHEHHUSIMH,

BBIYUCIIEHUS
Omnenka oTBeTa

BCPHO  BBIIIOJIHCHBI
MMOCJICAOBATCIIbHO 3allMCaHO PCHICHHUC.

y4amierocs mpu yCTHOM U MUCBMEHHOM OIMpPOCE MPOBOAUTCS MO MATHOAIIBHON cucTeme, T. €. 3a OTBET
BBICTABJISIETCS OJIHA M3 OTMETOK: | (rioxo), 2 (HEeyAOBIETBOPHUTENIBbHO), 3 (YAOBIETBOPUTENIHHO), 4
(xoport0), 5 (OTJIMYHO).

0.2. KourpoabHas padora «[IpsiMble B IUIOCKOCTH B MpocTpaHcTBe. KoopAuMHATHI H BEKTOPHI B
MPOCTPAHCTBE»
0.2. Teker 3axaHus

1. Haiitu myimey BeKTOpa ¢ KoopauHatamu  a { 5;-1;7}.

2. Haiiti koopimHaThl cepeanHbl oTpe3ka ¢ HadasoM B Touke A(3;0;-8) u xonom B Touke B(0; -1;4).



3. Jlaunr Bextophl a {0; 5;-1}, b {3;8;0}, ¢ 11;1;-1}, d {-4;0;-2}. Haiitu KoOpAMHATHI BEeKTOpa € = 2a -
0.5b =3¢ *7d”

4. Beraucnuth paccrosiaue mexay toukamu C(0;1;-2) u D(-3;4:0)

5. BoI4MCIMTh KOCUHYC yria Mekay Bekropamu m {3;-1;1} un { -5;1;0}
C

Puc.2 [

10 8
2 B
A
a
6. Pemenue 3a1a4u o TOTOBBIM YepPTEKaM:
Bpems Ha BpinosiHeHue: 90 MmuH.
0.2. IlepeyeHb 00bEKTOB KOHTPOJISI M OLIEHKH
HanmeHnoBanne 00bEKTOB OCHOBHBIE TTOKa3aTeNN OLEHKHU Orenka
KOHTPOJISI Ml OLICHKH pe3ynbTara
I'eomerpus/ Ymerh: 5 GamioB
L]
IIpsiMble 1 MJI0CKOCTH B COOTHOCHUTbH IUIOCKHE
npocrpanctBe. OCHOBHbIE reoMeTpuyecKue (pUrypsl u
MOHSITUS TpEeXMEpPHbIE 0OBEKTHI C UX
cTepeoMeTpu (ToUKa, mpsimasi, OIIMCAHUSIMU, YEPTEKAMH,
IJIOCKOCTh, IPOCTPAHCTBO, U300paKeHUAMHU; pa3inyaTh U
BEKTOD) AQHAJM3UPOBATH B3aUMHOE

pacronoxenue Guryp;

.

n300pakaTh reOMETPHUCCKUE
(GUrypsI U TENA, BBIOIHATH
YepTExX

0 YCJIOBUIO 33/1a4H;

.

pearb reoMeTprY ecKre
3a/1a4d, OMHPAsCh HA U3yYCHHBIE
CBOMCTBA IUTAHUMETPUICCKHUX U
CTepeoMeTpUIeCKuX QUryp u
OTHOIICHUN MEXKy HUMH,
TIPUMEHSIS

anreOpandecKuii u
TPUTOHOMETPUYECKUN anmapaThl;
MIPOBOJIUTH JJOKa3aTeNbHbIE
paccyXJIeHUs TIPH PEIICHUN
3amad,

JIOKa3bIBaTh OCHOBHEIC TEOPEMBI
Kypca;




BBIUUCIIATH JIMHEIHBIE
JJIEMEHTBI U YTJIbI B
IPOCTPAHCTBEHHBIX
KOH(HUTYpaLUsX,

00BEMEI U IUIOMIAAN
MTOBEPXHOCTEN
MIPOCTPAHCTBEHHBIX TEN U UX
MPOCTEUIITNX KOMOMHAITUH;

* IPUMEHSITH KOOPAMHATHO-
BEKTOPHBIN

METO/T JJIsl BEIYUCIICHHS
OTHOIIICHUH,

PAacCTOSIHUM U YIJIOB;

.

BBIYHCIICHUS JUTHH,

ioniaiel 1 00beMOB peabHBIX
00BEKTOB IPU PEILICHUN
MPaKTUYECKUX 3a/1a4, UCTIOIb3Ys
pu

HEOOXOAUMOCTH CIIPABOUYHUKH U
BBIUHCIIUTEIbHBIE YCTPONCTBA.

3aauM Ha HaX0XKJIEHUE yriia
MEXy IBYMSI BEKTOPaMHU

3HaTh: KaK OMPEENSIeTCS Yroi
MEXK Y

BEKTOpaMU. Y METh: pelaTh Mpo-
CTEHILNE CTEPEOMETPUYECKUE
3a/1a4u

Ha HaXx0XJEHUE YIII0B MEXIY
BEKTOpamMu

[MTapannensHOE TPOSKTHPOBAHUE.
N3obpakeHne npocTpaHCTBEHHBIX

duryp

3HaTh: OCHOBHBIE CBOHCTBA
MapaJyieIbHOTO TPOSKTUPOBAHUS
PSMO#i, OTpe3Ka, MapauIeTbHbBIX
OTpPE3KOB. YMETh: CTPOUTH Na-
pajUIeNbHYI0 MPOEKIUIO Ha
IUIOCKOCTH

OTpe3Ka TPEYroJIbHUKA, Hapaie-
JorpamMma, Tparennu

3HaTh: OCHOBHBIC CBOMICTBA
MapajyieIbHOTO MPOSKTUPOBAHUS
MIPSIMOH, OTpe3Ka, mapajIeTIbHBIX
OTPE3KOB. YMETh: CTPOUTH Ha-
paUIeIbHYIO TTPOEKITHIO0 HA
IUIOCKOCTH

OTpe3Ka TPeyrojabHUKa, mapajie-

3HaTh: MPU3HAK

HEPIECHIUK YIIPHOCTH
NPSAMON U TIJIOCKOCTH, UX
CBONCTBA.

YMeTb: OnuchIBaTh B3aUMHOE
PacoJIOKEHUE IPSIMOU U
IJIOCKOCTH B

JIOTpamMMa, TPAIennu MIPOCTPAHCTBE
[lepneHauKyIPHOCTD NPSAMBIX U | 3HATh: KaK OMPEIENseTcs yroi
IJIOCKOCTEH: MEX Y

IIPU3HAKH, CBOMCTBA. HakioHHas
U €€ MPOoeKUus. YTOI
MEXy NPSIMOM U INIOCKOCTBIO

NpAMBIMU. ¥YMETh: peliarh mpo-
CTEHILNE CTEPEOMETPUYECKUE
3a/1a4u

Ha HAXO0XJECHHUE YITIOB MEKIY
MPSIMBIMU U IIJIOCKOCTSIMU




Pemenue 3amaun cumtaercs 6€3ynpedHbIM, €CIH MPAaBUIBHO BBIOpAH CIIOCOO pEIIeHUs, CaMO  peIICHUe
COIMIPOBOXKIAETCS HEOOXOTUMBIMU  OOBSICHEHUSMU, BEPHO BBIMIOJIHEHbl HYXHbIE BBIYUCICHUS U
npeoOpa3oBaHMs, TIOJy4eH BEpPHBIH OTBET, IOCIEAOBATENbHO 3amucaHo pemieHue. OILeHKa OTBeTa
y4amierocss mpu yCTHOM W MUCBMEHHOM OIMPOCE MPOBOAUTCS MO MATHOAIBHON cucTeme, T. €. 3a OTBET
BBICTABJISIETCS OJHAa M3 OTMETOK: | (mmoxo), 2 (HEYIOBIETBOPUTENHHO), 3 (YIOBJIETBOPUTEIBHO), 4
(xoport0), 5 (OTJIMYHO).

0.3. KourposabHas padora « OCHOBBI
0.3. Tekcr 3aganus

TPUTOHOMETPHH. TPUTrOHOMETpUYECKHE (PYHKIIHH. »

1. Beraucnuts Sin o, tg o, ctg o, 3Has, 4To

T
cosa=08 u Dﬁia{z

2. HaliTn MHOXKECTBO 3HAUYCHUH (PYHKITUH

y=1-2sinx

3. Beruucnuth, ucnosnb3yst GOpMYIIbI CIIOKEHUS

sin73°-cos17°+ cos73°-sin17°

4. Pemuth ypaBHEHUE

\Ecos(ZJc +%)+ 1=0

Bpems Ha BbInosiHeHue: 90 MuH.

0.3. IlepedyeHb 00bEKTOB KOHTPOJISA H OLICHKH

HaumMmeHnoBauue 00beKTOB OCHOBHEBIE IOKA3aTEIH OILIEHKU Onenka
KOHTPOJISL ¥ OLIEHKHU pe3ynbTara
UucnoBas OKpY>KHOCTb, 3HaTh, KaK MOXKHO Ha €IMHUYHON | 5 OasioB

ITOJIOXKHUTECIBHOC U

OKPYXHOCTH ONPCACIIATh AJTUHBL

OTpULIATEIbHOE HANPABICHUE IyT.
00x0/1a OKPY>KHOCTH, YMeTh: HATH HA YUCIOBOI
MIEPBBIM 1 BTOPOIl MakeT OKPYKHOCTH

Cucrema KOOpAMHAT, YACIOBAs TOYKY, COOTBETCTBYIOIIYIO
OKPY>KHOCTb Ha JTAHHOMY

KOOPJIMHATHOW TJIOCKOCTH,
KOOPAMHATHI TOUKHU
OKPY>KHOCTH

YUCITy; cOOpaTh MaTepHa s
cooOr1eHus

T10 331aHHOM TeMe; 3aroIHATh U
oopMIIATh TabIMIIBI, OTBEYATh HA
BOITPOCHI C TOMOIIBIO TaOJIHIT

Cunyc, KOCMHYC U UX CBOMCTBA,
nepBasi, BTopas,

TPEThs M YETBEPTasi YETBEPTH
OKPY>XKHOCTH

3HaTh, KaK ONPENEIUTD
KOOPAWHATHI

TOUYEK YUCIIOBOU OKPYKHOCTH.
YMeTb: COCTaBUTH TaOIHUILY IS
TOYEK

YHUCJIOBOM OKPY’KHOCTH U UX
KOOPJMHAT; 10 KOOpPAXHATaM
HaXOUTh

TOYKY YUCIIOBON OKPY>KHOCTH;
y4acTBOBaTh B UAJIOrE,
IIOHUMAThb




TOUKY 3pEHHSI COOEeCeTHUKA,
moI0MpaTh

apryMeHTHI JUIsl OTBETa Ha
MOCTaBJICHHBI BOIIPOC,

MIPUBOAUTH
HIpUMEPHL

TaHreHc, KOTaHTEHC U BX 3HaThb NMOHATHE CUHYCA,

CBOIICTBa, IIepBasi, BTOPasi, KOCHHYCA,

TPEThS U YETBEPTAsl YETBEPTH MIPOU3BOJIBHOTO YTIJIa; paaHaHHYIO

OKPY>XKHOCTH Mepy

yria. YMeThb: BBIUUCIUTh CUHYC,
KOCI/IHyC quciia, BbIBECTU
HEKOTOpbIE

CBOICTBA CUHYCA, KOCUHYCA;
BOCIPUHHUMATh YCTHYIO PEUb,
y‘IaCTBOBaTb B JuaJiore,
3aHUCHIBaTh

IJ1aBHOE, IPUBOJAUTH IPUMEPHI

Tpuronomerpuyeckue GyHKIMU
YHUCJIOBOTO apryMEHTa,
TPUTOHOMETPUYECKHE
COOTHOILICHHUS

OJTHOTO apryMeHTa

3HaTb NOHATHE TaHTEHCA,
KOTaHIreHca
MIPOU3BOJILHOTO YTJIa; paauaHHYIO

MCpY

yria.
YMeThb: BIYUCIUTH TAHTEHC U

KOTaHT€HC YHCIa;
BBIBECTH HEKOTOPBIE CBOMCTBA
TaHT€HCa, KOTAHTeHCa;
BBITIOTHSITH U

0OpMIISATh 3aTaHHS
IPOrPaMMHUPOBAHHOTO KOHTPOJIS

Cunyc yria, KOCHHYC yTJIa,
TaHTEHC yTia, KOTAHTE€HC
yIiia, TpajlycHas Mepa yria,
paauaHHas Mepa yria

3HaTh, KaK BBIYUCISTH 3HAYCHUS
CHHYCa, KOCHHYCa, TAHT'€HCa U
KOTaHIeHCa TpayCHON U
paluaHHOU

MepBbI yIila, UCHOJb3Ys
TaOJINYHBIC

3HaYeHUs1; GOPMYJIbI IEpEBOIa
IpajlyCHOM Mepbl B paIMaHHYIO
Mepy U

HAo00poT. YMeTh nepeaBarhb
HH(pOpMAITUIO CXKATO, TTOJTHO,
BBIOOPOYHO

Tpuronomerpuyeckue QyHKIHNU:

yXx=sin,
y X = cos , rpaduk QyHKIHH,
cBoiicTBa (hyHKIUI

NwmeroT npencraBieHue o
TPUTOHOMETPUYECKUX (PYHKIIHUAX
y X =sin, y X = C0S, ux
CBOMCTBax.

Moryt paccmaTpuBaTth B
CpaBHEHUH
TPUTOHOMETPUYECKUE (YHKIIUU
y X =sin, y X = cos , ux
CBOWCTBAa U MOT'YT CTPOUTH

rpaguKH.
Pactspxenne ot ocu aberce, Moryt rpaduk
C)KaTHe K OCH aOCIIHCC, ()
nocrpoenue rpaduka GyHKIuH y fx =




y= mfx

BBITSIHYTh M CKaTh oT ocu OX , B
3aBHCHMOCTH OT 3HAYECHHUSI M.
YMET 00bSICHUTD U3yYEHHBIE
IIOJIO’KEHHS Ha CAMOCTOSTEIIHHO
Mo100paHHBIX KOHKPETHBIX

npuMepax

Tpuronomerpudeckue GyHKIUU:Y | 3HAIOT TPUTOHOMETPUYECKUE
=tg X, y =ctg X, GbyHKIIIH

rpaduk GyHKIHMI, CBOMCTBA y =1g X, Y = Ctg X, UX CBOWCTBA H
byHKIHi MOTYT

CTPOUTH TrpaduK.

OyHKIMHU

y X =arcsin, y x =arccos, y =
arctg x, y = arcctg X, ux CBOWCTBa,
rpaduky u

COOTHOLLICHHUS, COACPIKALLNE
ApPKCHHYC, apKKOCUHYC,
APKTAHI€HC, APKKOTAHIECHC

3HaloT oOpaTHble
TPUTOHOMETPUYECKHE

(yHKIMH, UX CBOMCTBA, TPapUKU.

Pemenue 3amaun cuntaercss 6€3ynpeyHbIM, €CIH MPaBUIBLHO BBIOPAaH CIOCOO pelleHus, camo
He00X0 JMMBIMU
npeoOpa3oBaHMs, IOJy4YeH BEpHBIH OTBET, IOCIEAOBATEIbHO 3alHCAaHO pelIeHHE.
y4amierocs mpu yCTHOM U MUCBMEHHOM OIMPOCE MPOBOAUTCS MO MATHOAIBHON cucTeme, T. €. 3a OTBET
BBICTABJISIETCS OJIHA M3 OTMETOK: | (moxo), 2 (HEeyAOBIETBOPUTENIBbHO), 3 (YAOBIETBOPUTENIHHO), 4

COIIPOBOKIAACTCA

(xopor1o), 5 (OTIMYHO).

O6”b$ICHCHI/IHMI/I, BCPHO

0.4. KonrposabHast pabora « MHOTOrpaHHHKH U Tesla BpPalleHUsD

0.4. Tekcr 3aganus

1. Haiftu o0beM mpsIMOYTOJIBHOTO TMapajieNienuIea, CTOpOHbl OCHOBAHUS KOTOPOTo paBHBI 9 cM u 15 ¢, a

BBICOTA 7CM.

BBIITOJTHCHBI

HY)XXHBIC  BBIYUCIICHUA

2. Haiitn 00beM ¥ 1o b OOKOBOW MOBEPXHOCTH MPABWIIBHON YETHIPEXYTOIbHON MTPU3MEBI, Y KOTOPOM

Kaxoe pedpo paBHo 11 cm.

3. Haiitu 006bem KoHyca, €clu paJuyc ero OCHOBaHUs 5 cM, a BbicoTa 10 cm.

4. Haiitu o6bweM mapa pagmycom 17 cm.

Bpems Ha BpinosiHeHue: 90 muH.

0.4. IlepevyeHb 00bEKTOB KOHTPOJIS U OLIEeHKH

HanmenoBanue o0beKTOB OCHOBHBIE TIOKa3aTeNN OLICHKH Omuenka
KOHTPOJISL U OI[CHKU pe3yibrara
[TonATHe IMIMHIPUYIECKON 5 6amnos

HOBEPXHOCTH, LIMIHHAPA U
€ro 3JIEMEHTOB, (popMysia I
BBIYUCIICHUS TUTOIAIN

OOKOBOH U TTOJIHOM MOBEPXHOCTH
LUJIMHPA

TTousiTe KOHNUYECKOU

perieHue

Ormenka oOTBeTa




MOBEPXHOCTH, KOHYCA U €0
3JIEMEHTOB, (POPMYJIBI IS
BBIYHCIICHHS TUTOIIATH

OOKOBOH U TOJHOM MMOBEPXHOCTH
KOHYyca

[TonsiTHE yceueHHOTO KOHYca,
hopmymsl st

BBIYMCIICHUS IJI0MAAU OOKOBOHM U
MOJTHOMN

MTOBEPXHOCTH YCEYEHHOTO KOHYCa

[Tonsatue chepsl, mapa u ux
AJIEMEHTOB, YPaBHEHHUE
cdepsl B 331aHHOM
IPSIMOYTOJIEHOW CHCTEME
KOOpAMHAT

Bo3MoskHbIE clTydan B3aMMHOTO
pacmonoxeHus cepsl

H INIOCKOCTH

Ornpenenenue kacareabHOU
IJIOCKOCTH K cepe,

CBOICTBA KacaTeIbHOM IIIIOCKOCTH

@opmyna miouaau cheps

Bo3moxHBIE Cilydan B3aHMHOTO
pacronioxkeHus chepsl
U NIPSIMOM

Pemrenune 3amaun cumraercs 6e3ynpevyHbIM, €CIIH MPABUIBLHO BBIOPAH CIOCOO pENICHHUs, cCaMO  PEUICHUE
COIPOBOXKAETCS HEOOXOOUMBIMU  OOBSICHEHUSMHU, BEPHO BBIMIOJHEHbl HYKHbBIE BBIYUCICHUS U
npeoOpa3oBaHusi, IOJy4eH BEPHBIH OTBET, IIOCIEAOBATEIbHO 3amucaHo pemieHue. OlleHKa OTBeTa
y4amierocs mpu yCTHOM U MUCHBMEHHOM OMPOCE MPOBOJIUTCS IO MSATHOAIBHON cucTeMe, T. €. 32 OTBET
BBICTABJISIETCS OJHA M3 OTMETOK: | (Tioxo), 2 (HEyAOBIETBOPUTEIBHO), 3 (YAOBIETBOPUTEIHHO), 4
(xopor0), 5 (OTJIMYHO).

0.5. KonrpoabHast pabora «Crenenn u kopHu. CTenmeHHasi, mokasareJbHass M Jorapudmuyeckas QyHKuum»
0.5. Teker 3amanus

1. Pewuts ypaBHeHHE

Vx2—17=2

2. Pemnth ypaBHEHHE
4% 4+ 2x+1 _80 =0

3. Brunciuth
2
4log13 —=log127 —2log1 6
z 3 2 2

4. PemuTh ypaBHEHHE

lg?2x —3lgx = 4

Bpemsi Ha BbInoJiHeHUe: 90 MuH.




0.5. IlepeyeHb 00bEKTOB KOHTPOJIS U OLIEHKH

HaumeHnoBanue 00beKTOB OCHOBHbIE OKA3aTEIN OLICHKU Ouenka
KOHTPOJIS ¥ OLIEHKHU pe3yabTaTa
MoKasarenbHas PyHKIIUS, CTEIEHb | YMEIOT MPOBOIUTH OMHMCAHUE 5 Gannos

C NPOU3BOJIBHBIM
JEUCTBUTEIHHBIM TOKA3aTeIeM,
CBOICTBA

MoKa3aTelbHON QYHKINH, TpapuK
(ynxummy,

CHMMETPHSI OTHOCUTEILHO OCH
Op/MHAT, SKCIIOHEHTA,
TOPU30HTAJIbHAS ACUMIITOTA,
cTeneHHas QpyHkuus

CBOWCTB

MOKa3aTeabHON (PYHKIMH 110
3aJaHHOH

tdbopmyne, 6€3 TOoCTpOSHHUS
rpaduka

(GYHKIUY, TPUMEHSST BO3MOYKHBIC
npeobpa3zoBaHus TpaduKoB.

[I0Ka3aTeJIbHOE YPaBHECHHUE,
(GYHKIIMOHATBHO-
rpaguuecKuii MeTo, METOJ
YpaBHUBaHUSA

nokas3arTesieii, METO I BBEJICHUS
HOBOM NIEPEMEHHON

YMeroT pemars nokasareiabHble
ypaBHEHUS, TPUMEHSS
KOMOMHAIIHIO

HECKOJIbKUX aIrOPUTMOB. YMEIOT
n300pakaTb Ha KOOPAWHATHOM
IIJIOCKOCTH MHOKECTBA PEIICHUN
IIPOCTEUIINX YPABHEHUU U UX
CHCTEM.

MoryTt caMOCTOSITETbHO UCKATh U
0TOMpAaTh HEOOXOAUMYIO JUIS
pelieHus

yueOHBIX 3a/1a4 HH(OpMaITHIO.

[I0KA3aTeJIbHbIC HEPABEHCTBA,
METO/IbI PEIICHUS
[I0KA3aTEJIbHBIX HEPABECHCTB,
PaBHOCHUJIbHBIE

HEPaBEHCTBA

YMeoT pemare okas3arenbHble
HEpaBEHCTBA, IPUMEHSS
KOMOMHAIHIO

HECKOJIBKUX aJITOPUTMOB. Y MEIOT
n300pakaTb Ha KOOPAWHATHOM
IIJIOCKOCTH MHOKECTBA PEIICHUN
IIPOCTENIINX HEPABEHCTB U UX
CUCTEM.

norapu™M, OCHOBaHHE
norapugma, uppanroHaIbHOE
YHUCIIO, Jorapu(pMUPOBAHHE,
JEeCATUYHBIN JTIOTapupM

3Has onpeneneHue Jorapupma u
HEKOTOPBIE €r0 CBOWCTBA,
BBIITOJIHAKOT

npeoOpa3zoBaHus
JorapupMUIECKUX

BBIPAKEHUN U YMEIOT BBIYUCIIATH
sorapumMbl Ynce.

byHKIHS

y X = loga , norapudmuueckas
KpHBasi,

CBoO¥icTBa JlorapuMuyecKoi
¢byHKIIMY, TpaduK

byHKIIUN

3HAIOT U YMEIOT IPUMEHSITh
CBOICTBa JlorapupMuyecKoi
¢GyHKIMU. YMEIOT Ha TBOPUECKOM
YPOBHE HCCIIEI0BATh

¢yHKuio o cxeme. Brazgetor
Npu€Mamu IOCTPOCHUA U
HCCIIEIOBAHUS
MaTEMaTUYECKUX MOJCIIEH.
Moryt

IIPUBECTH IIPUMEPBI, 10100paTh
apryMeHTHI, C(hOPMYIHPOBATH
BBIBOJIBL.

CBOICTBA JIorapuhMOB, Jorapudm

YMEIT NPUMEHSTh CBOMCTBA




MIPOU3BEICHUS,
Jorapugm 4acTHOTO, Jorapudm
CTEICHH,

norapumMupoBaHue

norapu(MoB. YMEIOT Ha
TBOPYECKOM

YpOBHE

MIPOBOAUTH IO W3BECTHBIM
bopmynam

Y MPaBWJIAM JJISI PELLICHUS
M03HABATENbHBIX 3a7a4
npeoOpa3oBaHus OYKBEHHBIX
BBIPAKEHHUI, BKJIFOYAIOLUX
aorapu@Mel.

Hcnonb3yroT cripaBOYHYO

JUTEpaTypy

JorapupMUIECKOe ypaBHEHUE,

YMeroT pemarb

IIOTEHIUPOBAHHUE, aorapumMuyecKue
PaBHOCHJIbHBIE JIOTapU (PMUYECKHE | YpaBHEHUS HA TBOPUYECKOM
YpaBHEHUS, YPOBHE,
(byHKIMOHATbHO-TpadudecKuii YMEJIO UCIIOJIb3YIOT CBOMCTBA
METO/I, METO/ byHKIHI
MIOTEHLIUPOBAHUS, METO] (MOHOTOHHOCT®,
BBEJICHHS HOBOM ITEPEMEHHOM, 3HAKOIIOCTOSIHCTBO).
METOJ JIOTapu(pMUPOBAHUS. MoryT npuBeCTH IPUMEPHI,
noao0parth
apryMeHTHI, c(OpPMYIHPOBATH
BBIBO/JIBI.

Pemenue 3amaum cumraercst 6€3ympeyHbIM, €CIIM NMPABIIIBHO BBIOPAH CIOCOO pEIIeHUs, camo
COIIPOBOXK/IAETCS HEOOXOMUMBIMU  OOBSCHEHUSMH, BEPHO BBIIIOJHEHBl HYKHBIC BBIYUCICHUS W
npeoOpa3oBaHusi, IOJy4eH BEPHBIH OTBET, IIOCIEAOBATEIbHO 3amucaHo pemieHue. OlleHKa OTBeTa
y4amierocst Mpu yCTHOM W MUCBMEHHOM OIpOCE MPOBOJHUTCS MO MATHOATBHOW CHCTEME, T. €. 3a OTBET
BBICTABJISIETCS OJIHA M3 OTMETOK: | (moxo), 2 (HEYJAOBIETBOPUTENHbHO), 3 (yIOBIECTBOPHUTEILHO), 4
(xopo10), 5 (OTJINYHO).

pereHne

Kpumepuu u Hopmol oyenKu 3HaHUIl, YMEHUIl U HABLIKOG
odyualowuxca no mamemamuxke.

1. OuleHKa MMCbMEHHBIX KOHTPOJIbHBIX Pad0oT 00ydJarouinxcs no MaTeMaTuKe.
OTBeT olleHHBaeTcsA 0TMETKOI «5», eciu:
* paboTa BBHITIOJIHEHA TTOTHOCTHIO;* B JIOTHYECKUX PACCYKIEHUSIX U 000CHOBAHUU PEUICHHS HET MPOOETIOB U
OIIIHOOK;
* B pEIICHUU HET MaTeMaTHUECKHX OIMNOOK (BO3MOXHA OJJTHA HETOUHOCTb, OIHCKA,
KOTOpasi He SBJISETCS CIACACTBHEM HE3HAHUS WM HEITOHUMaHUs yueOHOTO MaTepuana).
OTtMeTKa «4» CTaBUTCS B CIEAYIOIINX CIydasx:
* paboTa BHITIOJIHEHA TIOJTHOCTHIO, HO 0OOCHOBAHMS IIArOB PEIICHUS HETOCTATOUYHBI
(ecn ymeHHE 0OOOCHOBBIBATh PACCYXACHUS HE SBISIIOCH CHEHATBLHBIM 00bEKTOM
MIPOBEPKH);
* IOTYIIIEHBI OJJHA OIIMOKA WJIM €CTh JIBA — TPU HEIOUETA B BBIKJIAKAX, PUCYHKAX,
YyepTexax Win rpapukax (€Ciy 3TH BUJIbI padOT HE SBISUTHCH CTICIIHATIbHBIM
00BEKTOM MPOBEPKN).
OTtMeTKa «3» CTaBUTCS, €CIIM:
* JIOTYIIIEHO O0Jiee OTHOM OMMOKH WU O0Jiee ABYX — TPEX HEIOYETOB B BHIKJIAJIKAX,
yepTekax Win rpadukax, Ho oOydaronuiicss o0nagaeT 00s13aTeNbHBIMI YMEHUSIMU
10 IIPOBEPSEMON TEME.
OTMeTKa «2» CTaBUTCS, €CIIM:
JIOMYIICHBI CYIIECTBEHHBIEC OIIMOKH, IMOKA3aBIINe, YTO 00yJaronuiicss He 00anaeT




00s13aTeIbHBIMUA YMEHUSIMU TIO TAHHOW TEME B TIOJTHON Mepe.

OtrMmeTKka «1» cTaBUTCS, €CIU:

* paboTa mokasaia oJHOE OTCYTCTBHE Y O0yUaromerocs: 00s3aTeIbHbIX 3HAHUN U
YMEHUH TI0 MPOBEPSAEMOM TeMe WM 3HAYUTENbHAs YacTh pabOTHI BHIMOTHEHA HE
CaMOCTOSITEIIHHO.

2.01eHKA YCTHBIX OTBETOB 00yUaIOIIUXCS 110 MaTeMaTHKe

OTBeT OLIEHUBAETCSI OTMETKOM «5», €CIIM YUEHUK:

* IOJTHO PACKPBUI COZIEpKaHne MaTepraiia B o0beMe, MPeayCMOTPEHHOM MPOTPaMMOi

U Y4eOHUKOM;

* U3JI0KUJT MaTEPHal TPAMOTHBIM SI3BIKOM, TOYHO HCITOJIb3YsI MaTEMaTHYECK VIO
TEPMHUHOJIOTUIO M CUMBOJIMKY, B ONPECIICHHON JIOTUYECKOMN MOCIIeI0BATEIbHOCTH;

* MPAaBWJILHO BBITIOJIHUJI PUCYHKH, YEPTEXKH, TpadUKH, COMMYTCTBYIOIINE OTBETY;

* I0Ka3aJl YMEHUE WUTIOCTPUPOBATH TEOPUIO KOHKPETHBIMU MTPUMEPAMHU, TIPUMEHSITh

€€ B HOBOU CHUTYaI[U NP BHITIOJHEHNUN MMPAKTUUECKOTO 3a/IaHHUS;

* MPOJICMOHCTPUPOBAJI 3HAHUE TEOPUHU PAHEE U3YUECHHBIX COMYTCTBYIOIIUX TEM,
c(hOpMHPOBAHHOCTH U YCTOWYMBOCTH HCIIOJIB3YEMBIX TIPH OTBETE YMEHUN U

HaBBLIKOB;

OTBEYAJI CAMOCTOSTEIIbHO, 0€3 HaBOAIINX BOIIPOCOB YUHUTEIIS;

* BO3MOXXHBI OJ[HA — JIB€ HETOYHOCTH TIPH OCBEILIEHUH BTOPOCTEIIEHHBIX BOTIPOCOB

WJIM B BBIKJIAJIKaX, KOTOPbIC YUCHUK JIETKO UCIIPABUJI MTOCIIE 3aMEUYaHUST YUUTES.

OTBeT OIIEHUBACTCA OTMETKOM «4», €ClT yIOBJIETBOPSAECT B OCHOBHOM TPEOOBAHUSIM Ha OIEHKY
«5», HO IPU ITOM UMEET OJIUH U3 HEJOCTATKOB:

* B U3JIOKCHHUH JIOMYIIIEHBI HEOOJIBIIINE MPOOEITbI, HE MCKA3UBIIIEE MATEMAaTHUYECKOE
COJIep’KaHKE OTBETA;

* IOMYIIEHBI OJTMH — JBa HEJ0YETa MPHU OCBEIICHUU OCHOBHOTO COZEPKaHMsI OTBETA,
WCIIpaBJICHHbIE M10CJIE 3aMEYaHUs YUUTEIS;

* IOMYIIEHBI OIMMOKA UK 0oJiee ABYX HEJOUETOB MPH OCBEIICHUH BTOPOCTECTICHHBIX
BOIIPOCOB UJIM B BBIKJIAJIKAX, JIETKO UCIIPABICHHBIE M1OCIIE 3aMEYaHUsl YUUTEIIs.

OT1MeTKa «3» CTaBUTCS B CIEAYIOIIUX CIydasiX:

* HETIOJIHO PACKPBITO COAEpkKaHUE MaTepuana (CoAep:KaHue U3JI0KEHO

(dhparMeHTapHO, HE BCET/Ia MOCIIeI0BaTEILHO), HO IMOKa3aHOo O0IIee MTOHUMaHHUE BOIIPOCa U
MIPOJIEMOHCTPUPOBAHBI YMEHUS, JOCTATOUHBIE JJI1 YCBOEHUS IPOTPaMMHOI0 MaTepuania
(ompenenensl « TpeboBaHUSAMH K MaTEMaTHIECKOM MOATOTOBKE O0YYAIOIIUXCS» B HACTOSIIEH
IIporpaMMe 0 MaTeMaTHKE);

* UMEJIHCh 3aTPyIHEHUS WIH JIOMYIIEHbI OIIHOKH B OMPEICICHUH MaTeMaTUYECKOM
TEPMUHOJIOTUH, YEPTEKAX, BBIKIIAKAX, UCIPABICHHBIE TTOCIIE HECKOIbKUX HABOSAIIUX
BOIIPOCOB YUUTEJIS;

* YUYCHUK HE CIIPABUJICS C TPUMEHEHUEM TEOPUHU B HOBOM CUTYAIlMU MIPHU BHIMOJHEHUU
MPAKTUYECKOTO 33J]aHHsI, HO BBIMIOTHUI 3aJJaHHsI 0053aTEIbHOTO YPOBHS CJIOKHOCTH TIO
JIaHHOM TeMe;

* IpY JOCTATOYHOM 3HAHUU TEOPETUUECKOI0 MaTrepHralia BbISIBJICHA HEI0CTaTOUHAs
c(hOpMHUPOBAHHOCTH OCHOBHBIX YMEHUI U HABBIKOB.

OtmeTKa «2» CTaBUTCS B CIAEAYIOLIUX CIydasix:

* HE PACKPBITO OCHOBHOE COJICpKaHNE y4eOHOTO MaTepraa,

* 00HapY)KEHO HEe3HAHWE YUYEHUKOM OOJbIIeH Wi Hauboiee BaXKHOM YacTh y4eOHOTO
Marepuana;

* JIOTYIIIEHBI OIIMOKY B ONPEICIICHUN TOHSATUHN, TIPH UCIIOJIb30BAHUN MAaTEeMAaTUYECK O
TEPMUHOJIOTHH, B PUCYHKAX, YePTEkKax WK rpaduKkax, B BHIKJIAIKaX, KOTOPHIE HE UCTIPABIICHBI
MOCJI€ HECKOJIbKUX HABOSAIUX BOIMPOCOB YUUTEIS.

OtmMeTKa «1» cTaBUTCS, €CIIH:

* YUEHUK OOHAPYXKWII IMOJTHOE HE3HAHKUE U HEMOHUMaHUEe U3y4aeMoro y4eOHOTO
Marepualia Wik He CMOT OTBETUTh HU Ha OJIMH U3 MOCTaBJIEHHBIX BOIMPOCOB MO U3YYEHHOMY
Marepuany



KounTtpoJsbHas padora no maremaruke 3a 1 cemecrp.

1. Maner Bektopsl a =(2;0;-4), b’=(0;-1;3), ¢ =(-2;0;3). Haiitu BexTOp
"=-3a+2 b-4¢

2.Ecnu u3BecteH TanreHc yria tgB=3. Haiinure cuHyc, KOCHHYC U KOTaHI'€HC.

3.Y1pocTuTh
33 + 10 cos?a + 10 sinZa.

4. PemuTh HEPABEHCTBO METOJIOM MHTEPBAJIOB

x+1Dx+6)(x—4)<0

5.Hammmre ypaBHeHHe KacaTenbHON K rpaduKy GyHKIME B TOUKE ¢ a0CIHCCOH Xo
f(x)=x2+4x-1,x=3

Kpurepun oneHuBaHUA KOHTPOJIBHOM PadoOThI
Onenka «5» - 3a 5 nmpaBWIBHO PELICHHBIX 33j1ay;

«4» —3a 4 npaBUWIBHO PELICHHBIE 3a/1a4H;

«3» —3a 3 npaBWIbHO PELICHHBIE 3a/1a4H;

«2» - 3a MEHEe MOJIOBUHBI BHIIIOJIHEHHON PaOOTHI.

KonTtpoabHasi paboTa mo maremaruke 3a 2 cemecTtp.

1. BeruncauThk UHTErpait

3
j (x? = 2x) dx -

2.Haiitn 00beM U 1uI01Ia/1b OOKOBOM MOBEPXHOCTH MPABUIIBHOM TPEYTOJIbHOM MPU3MBI, Y KOTOPOH KaXK0e
pedpo paBHO 7 cM.

3.Pemmmts ypaBHeHHe

x? pox+2 _ [
0,25 -5 5)

4.Peminth ypaBHEHHE

log,(17 — 2%) + log,(2* + 15) = 8

5. lecTp mrapoB ciayyaiiHbIM 00pa30M PACKIIAbIBAIOT B TPH siiiKka. HailTH BEpOATHOCTH TOTO, YTO BO BCEX
SIIIIUKAX OKKETCS Pa3HOE YUCIIO MIAPOB, MPHU YCIOBUH, YTO BCE SIIUKU HE MYCTHIE.

Kpurepun oueHUBAHUS KOHTPOJILHOM PadoThI
Onenka «5» - 3a 5 npaBWIBHO PELIEHHBIX 3aj1ay;

«4» —3a 4 npaBWIbHO PELICHHBIE 3a/1a4H;

«3» —3a 3 npaBWIBHO PELICHHBIE 3a/1a4H;

«2» - 3a MEHEe TOJIOBUHBI BBHITIOJITHEHHON PabOTHI.



