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1. ACIIOPT PABOYEH TPOT'PAMMBI JIUCHUTLJIAHBI

1.1. O6saacTh npuMeHeHus1 pado4eil NPOrpaMmbl

Pabouas mporpamma o0061eoOpazoBaTesibHON Y4eOHON AUCHUIUIMHBI SIBISIETCA YacTbIO
OCHOBHOH 00pa3oBarenbHON mporpamMmbl B cooTBeTcTBHH ¢ DPI'OC s crenuaibHOCTH:
44.02.01 JHowrxonvnoe obpazosanue (6ocnumamenv Oemell OOWKOIbHOZO B803pACMa 8
HOMUTUHEBANLHOU 00pazosamenvholl cpede) (YKpymHEHHaAsI Tpymma crenuaibHoctedt 44.00.00
Iledacoeuueckoe obpazosanue), N 00yJarouuxcsi OUHON (HOpMBI 00YUICHUSI.

Pabouas nmporpamma paspadorana B coorBeTcTBUU ¢ PI'OC cpennero obmero oopazoBaHus.
PaGouas mporpamma pazpaborana B coorBercTBUH ¢ PI'OC cpemnero oduiero oOpa3oBaHusi, C
y4eTOM TPUMEPHOH MpOorpaMMbl  OOIIe0Opa3oBaTeIbHON  y4eOHOW auciuiuinHbl  Dusuka,
pexomenpoBanHoii PI'BOY JIIIO «MHCTUTYT pa3BuTus MpodhecCHOHATHLHOTO 00pa3oBaHUsM» B
KadecTBE MPUMEPHOH TPOTpaMMBbl [T pealli3aluid OCHOBHOM MpodeccHoHAbHOM 00pa3oBaTeIbHON
nporpammbel CIIO Ha Ga3ze ocHOBHOTO 00mIeTo 00pa3oBaHMs C TOJYYCHHEM CpPETHETO OOIIero
obpa3zoBanus (I[Tporokon Ne 742 ot «17» _ 08 2022 r.).

1.2. MecTo yueOHO# TMCUMILUIMHBI B CTPYKTYPe OCHOBHO 00pa30BaTe/IbHOM MPOrpaMMbl

Oo6meobpa3oBatenbHas  ydeOHas gucuuiummaa OVILI3  Mamemamuxa w3y4daeTcss B
obmieoOpazoBarenbHoM Iukie ydeOHoro muiana OOIl CIIO na 06aze OCHOBHOrO OOIIETrO
00pa3oBaHus C mojiyueHueM cpeanero odmero oopazosanus (IIICC3)

1.3. Iliianupyemblie pe3yJbTaThl 0CBOEHUS THUCIHUIINHBI:

1.3.1. OcBoeHne coaepxanus 00OmIE00pa30BATENFHON YYEOHOW MHUCIUIUIMHBI O00eCIeYnBaeT
JIOCTHKECHHUE 00YUYAIONIMMHUCS CIICTYIONUX PE3yIbTaTOB:

JUYHOCTHBIX:

c(hOpPMHUPOBAHHOCTH TPEACTABICHUN O MaTeMaTHKE KaK YHUBEPCAJbHOM S3bIKE HAYKH, CpPEICTBE
MOJICIIUPOBAHUS SIBICHUHN U MPOIIECCOB;

MOHMMAaHWE 3HAYUMOCTH MATEMATHUKH JIJIi HAayYHO-TEXHHYECKOIro mporpecca, chOpMUPOBAHHOCTh
OTHOIIICHUS K MaTeMaTHKe KaK K YaCTH OOIIEUEIIOBEYeCKON KyIbTYPHI;

pa3BUTHE JIOTMYECKOTO MBIIUICHHUS, MPOCTPAHCTBEHHOIO BOOOPaXEHUS, aJlTOPUTMUYECCKON
KYJbTYpbl, KPUTHYHOCTA MBILIUICHUS Ha YpPOBHE, HEOOXOMUMOM JUiss OyAylied mpodecCuoHaIbHON
NI TENIEHOCTH, JIJISl IIPOJIOJDKEHHS 00pa30oBaHus U cCaMOOOPa30BaHNUS;

OBIIAJICHHE MATEMATUIECKIMH 3HAHUSMU W YMEHHSIMH, HEOOXOAMMBIMU B TIOBCETHEBHOM KU3HU, IS
OCBOCHUS CMEKHBIX €CTECTBEHHO-HAYYHBIX TUCIUILIMH U JUCIHUIUIMH MPOPECCHOHAIBLHOTO IHMKIIA, IS
MOJTy4eHHs] 00pa3oBaHUs B 00JIACTAX, HE TPEOYIOIINX YIIyOIIEHHOW MAaTeMaTHIECKON TTOJITOTOBKH;

TOTOBHOCTh M  CIIOCOOHOCTh K  OOpa3OBaHHIO C  HWCIHOJb30BaHHEM  WH(GOPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, B TOM YHCJE CaMOOOpa30BaHUIO, HAa MPOTHKCHWH BCEH KHU3HWU,
CO3HATEJILHOE OTHOIICHHUE K HEMPEPHIBHOMY 00pa30BaHHUIO KaK YCJIOBHIO YCIENIHON MpodeccuoHanbHOM
1 OOIIIECTBEHHOH JA€ATENBLHOCTH;

TFOTOBHOCTB M CITOCOOHOCTh K CAMOCTOSTEIILHOM TBOPYECKOW U OTBETCTBEHHOM JIEATSIILHOCTH;

FOTOBHOCTh K KOJUICKTUBHOW pPaboTe, COTPYAHHYECTBY CO CBEPCTHHKAMU B 00pa3oBaTebHOMU,
0O0IIIECTBEHHO TOJIE3HOH, Y4eOHO-UCCIIEA0BaTENbCKON, IIPOSKTHON U JPYTUX BHIIAX JESATEILHOCTH;

OTHOIIIEHUE K MPOECCHOHANBHON NeATETbHOCTH KaK BO3MOXKHOCTH y4acTHs B PENICHWW JTUYHBIX,
0OIIIECTBEHHBIX, TOCYAaPCTBEHHBIX, OOIICHAIIMOHAIBHBIX ITPOOJIEM;

MeTanpeaMeTHbIX:

YMEHHUE CaMOCTOSATEIBHO ONPEEHATh LeNU JSSITEIbHOCTU U COCTABIISATH TUIAHBI ACSITEIbHOCTH;

yYMEHHE MPOAYKTHBHO OOINATHCS M B3aMMOCHCTBOBATH B IPOIIECCE COBMECTHOM JEATEIbHOCTH,
YYUTBIBATH MO3UIMH APYTUX YIaCTHUKOB JIEATEIBHOCTH, 3(PPEKTUBHO pa3periaTh KOHPIUKTHI,

BIIaJICHUE HaBBIKAMH I103HABATEILHOW, y4eOHO-HCCIIEIOBATENILCKONH M TMPOCKTHOHN NEATEIbHOCTH,
HABBIKAMH pa3perieHus mpooeM;

FOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSTEIIbHOM HMH(pOPMAIMOHHO-TI03HABATEILHON IEATEIBHOCTH,
BKIIFOYasi YMEHUE OPUEHTHUPOBATHCS B PA3IMYHBIX HCTOYHHKAX WH(POPMAIUH, KPUTHYECKHA OIICHWBATH U
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HHTEPIPETUPOBATH HHPOPMAILIHIO, TTOJYyYaeMYI0 U3 Pa3InNYHBIX UCTOUYHUKOR,

BJIaJICHUE SI3BIKOBBIMHU CPEACTBAMU: YMEHHUE SCHO, JOTUYHO M TOYHO M3JIaraTh CBOK TOYKY 3pPEHUS,
HCIIOJIb30BaTh aJJcKBAaTHBIE A3bIKOBBIE CPENCTBA;

BIIQJICHAC HABHIKAMH II03HABATCIHHOW PEQUICKCHMM KaK OCO3HAHUS COBEPIIACMBIX JCHCTBUH U
MBICJIUTEJIBHBIX MPOLECCOB, UX PE3YyJIbTATOB U OCHOBAHM, I'PAaHUL CBOErO 3HAHUS U HE3HAHUS, HOBBIX
TO3HaBaTENbHBIX 33J1a4 U CPEACTB ISl UX TOCTHXKECHHUS;

LIEJCYCTPEMIICHHOCTh B TOUCKAaX M TPHUHITUM PEUICHWH, COOOpPa3sUTENbHOCTh W WHTYHUIIUS,
Pa3BUTOCTh TMPOCTPAHCTBEHHBIX TMPEACTABIEHUI; CIIOCOOHOCTh BOCIPHHUMATH KpPacoTy M TapMOHHIO
MHUPA;

NMpeAMETHbIX:

c(hOpPMUPOBAHHOCTh TPEJCTABICHUA O MaTeMaTHKE KaK 4YacTH MHUPOBOW KYJIBTyphl U MECTE
MaTeMaTHKH W WH)OPMATHKHA B COBPEMEHHOHN NMHMBIIIM3AINM, CITOCO0AX OMHCAHUS SBICHUN peaahbHOTO
MHpa Ha MaTEMaTUYECKOM SI3bIKE;

c(OpPMUPOBAHHOCTh  TIPEJACTABICHHA O  MAaTEMAaTHYCCKUX  MOHATHUAX  KaK  BaKHEUIIHMX
MaTEeMaTUYECKUX MOJEIAX, [MO3BOJSIOIIMX OMMUCHIBATH M HM3y4yaTh Pa3HbIC MPOLECCHl U SIBJICHUS, B TOM
YHUCIIE C TIOMOIIHI0 HHPOPMAITHOHHO-KOMMYHHUKAITHOHHBIX TEXHOJIOTHIA,

BJIAJICHUE METOAAMHU JOKa3aTEIbCTB U AJITOPUTMOB PELIEHUSA, YMEHHE MX NPHUMEHSATH, MPOBOJIUTH
JIOKa3aTeJIbHbIE pacCyKICHUA B XOI€ PELLICHUS 3a/1a4;

BJIAJICHUE CTAHIAPTHBIMU MIPUEMaMU PELICHUS PAllMOHANBHBIX U UPPALMOHAIBHBIX, TOKA3ATEIbHBIX,
CTETIEHHBIX, TPUTOHOMETPUUECKNX YPAaBHEHNU U HEPABEHCTB, UX CHUCTEM;

c(hOpPMHUPOBAHHOCTh TPEJCTABJICHUH 00 OCHOBHBIX IOHSATHUSAX MAaTEMaTHYSCKOTO aHajiu3a W HX
CBOICTBax, BIaJICHHE YMEHHEM XapaKTepHU30BaTh MOBeneHHE (DYHKIUI, MCIIONH30BAHUE ITOTYICHHBIX
3HAHUU JJIs1 ONIMCAHUS U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEN;

BJIQJICHUE OCHOBHBIMHU MOHSATHSAMH O IJIOCKMX U MPOCTPAHCTBEHHBIX T€OMETPUYCCKHUX (UTYpPaxX, MX
OCHOBHBIX CBOMCTBAX;

c(hOpMHUPOBAHHOCTH TIPEJCTABIICHUH O TpOIleccax M ABJICHUSIX, UMEIOIINX BEPOSTHOCTHBIN XapakTep,
CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B pEaIbHOM MHPE, OCHOBHBIX TMOHSTHUSAX 3JIEMEHTApHOU Teopuu
BEPOSITHOCTEN;

BJIaJICHUE HABBIKAMU UCIOJIb30BAHMSI TOTOBBIX KOMIIBIOTEPHBIX IPOrpaMM MPHU pelIeHUU3aaay.

B pe3yabTate n3yueHusi yueOHoro mpeamera «MaTeMaTHMkKa» HAa YPOBHE CpedHEro 00mIero
o0pa3oBaHus o0yuyalomuiics Ha 6230BOM yPOBHE HAYYHTCS:

OnepupoBath Ha 0a30BOM YpOBHE TOHSATHSAMH: KOHEYHOE MHOXECTBO, DIIEMEHT MHOXKECTBa,
MOJIMHOKECTBO, TMEpeceucHre U OOBEAMHEHHWE MHOXKECTB, YHCIOBBIE MHOXXECTBA Ha KOOPJIWHATHOMN
MPsIMOM, OTPE30K, HHTEPBA;

OTIepUpOBaTh Ha 0A30BOM YPOBHE MOHATHIMHU: YTBEPKACHHUE, OTPUIIAHNE YTBEPIKIEHUS, HICTUHHBIC U
JIOXKHBIC YTBEPIKICHUS, IPUUUHA, CIICICTBUE, YACTHBIN CITy4ail 00IIero yTBepKACHUS, KOHTPIPUMED;

HaxOJUTh IIEpeceUYeHUe U OOBCIUHEHHE JBYX MHOXECTB, IPEJICTABJICHHBIX TI'padUUecKH Ha
YHCJIOBOU MPSIMOI;

CTPOUTh HA YHUCJIOBON MNPSIMON MOAMHOKECTBO YHUCJIOBOTO MHOXECTBA, 3aJJaHHOE MPOCTEHIIUMU
YCJIOBUSIMU;

PacIO3HaBATh JIOKHBIE YTBEPXKIEHUS, OMUOKH B PAaCCYXACHHUAX, B TOM YHCIIE C UCIOIh30BAHHEM
KOHTPIPHUMEPOB.

B moBcenHEBHOI KU3HU U TIPU U3YYESHUU APYTUX MPEIMETOB:

HCIIONIb30BATh YMCIIOBBIE MHOXKECTBA Ha KOOPAMHATHON MPSIMOH JIJIsl OITMCAHUS PEaTbHBIX TPOIIECCOB
U SIBJICHU;

IIPOBOJUTH JIOTUYECKUE PACCYKACHUA B CUTyallUAX HOBCG)IHCBHOﬁ KN3HU

OnepupoBaTh Ha 0a30BOM ypOBHE MOHATHSAMU: II€JIO€ YMCIO, JEIUMOCTh YHCEN, OOBIKHOBEHHAsS
JIpo0b, AecATHYHas JApoOb, palMOHAIBHOE YHCJIO, MPUOIMKEHHOEC 3HAYCHHWE YHMCIIa, YacTh, JOJI,
OTHOIIIEHHUE, MPOLIEHT, TOBBIIIICHUE U MIOHIKEHUE Ha 3aJaHHOE YKCIIO IPOIICHTOB, MaCIITa0;

OIepUpOBaTh Ha 0A30BOM YPOBHE TOHATHUSIMU: JIOTAPUPM YHCIIa, TPUTOHOMETPUIECKasi OKPYKHOCTB,
rpaaycHas Mepa yriia, BeJIMYuHa YIIia, 33JJAaHHOT0 TOYKON Ha TPUTOHOMETPUYECKON OKPYKHOCTH, CUHYC,
KOCHHYC, TAHI'CHC U KOTAHI'CHC YTJIOB, UMCIOINHNX ITPOU3BOJIbHYIO BEJIMUNHY,

BBIITOJIHATH apI/Iq)MeTI/I'-IeCKI/Ie HeﬁCTBHH C OCJIBIMU U palluOHAJIbHBIMU YHUCJIaMHU,

BBITIOJHATh HECIIOKHBIC TMPEO0pPa30BaHUsl YHCIOBBIX BHIPAKECHUH, COJIEPXKAIIMX CTETICHH YUCEl,
JTUO0 KOPHU U3 YHCEIT, JIMOO JTOTapu(hMBI UHCET;



CpaBHHUBAThH PallHOHAIILHBIEC YKCTIa MEXY COOOM;

OIIEHWBATh M CPABHHMBATH C PAI[MOHAIBGHBIME YHCIAMH 3HAYEHHS LEIBIX CTETeHeH ducen, KOpHei
HATYpaJLHOW CTETICHH U3 YHCEJ, JOrapu()MOB YUCEIT B TIPOCTHIX CITyYasiX;

M300pakaTh TOYKAMHU Ha YMCIOBOW MPSIMOH LIeJIbIe ¥ PallHOHAIBHBIC YHCIIA;

M300pakaTh TOYKAMH Ha YMCIIOBOY MPSMOM IIeNble CTENEHN YHCeN, KOPHU HATypajJbHOU CTENeHH 3
YHCell, TIOTapu(hMbI YMCeIl B IPOCTHIX CIyJasx;

BBITIOJTHATH HECJIOXKHBIC MMPEOOPa30BaHus IIEIBIX U JPOOHO-PAIIMOHAIBHBIX OYKBEHHBIX BBIPAKCHUH;

BBIPaXKaTh B MMPOCTEHIINX CITyYasx M3 paBEHCTBA OJHY NepEMEHHYI0 depe3 APYyTHe;

BBIYHCIISITh B MPOCTBIX CIIy4asx 3HAYCHHWS YWCIOBBIX M OYKBEHHBIX BBIPAXCHHN, OCYIIIECTBISS
HEO0XOIUMBIE TIOACTAHOBKHU M NMPEOOpa30BaHus;

M300paxkaTh CXEMaTUYCCKH yroJl, BEIMYMHA KOTOPOTO BRIPAXKECHA B Tpaycax;

OIIEHMBATh 3HAKW CHHYCa, KOCHHYCA, TAHT€HCa, KOTAHT€HCAa KOHKPETHBIX YTIIOB.

B noBceaHeBHOM KU3HU U TIPU U3YYEHUH APYTHX YUSOHBIX TPEAMETOB!

BBINOJIHATH BEIYUCICHUS IIPU PEILICHUH 337124 IIPAKTUUECKOrO XapaKTepa;

BBIMOJIHATh IPAKTHYECKUE pPAcdeThl C HCHOJIB30BAaHMEM IPU HEOOXOAWMOCTH CIPAaBOYHBIX
MaTepHajIOB U BEIYMUCIUTEIBHBIX YCTPOUCTB;

COOTHOCHUTh pEajbHbIC BEIMYUHBI, XAPAKTEPUCTUKH OOBEKTOB OKpPYKAIOIIEro MHpa € HX
KOHKPETHBIMH YHMCIOBBIMU 3HAYCHUSIMU;

WCTIONB30BaTh METOJIbI OKPYTJICHUS, TPUOIIKEHHUS ¥ TIPUKUAKH TIPH PEHICHUH MPAKTHUECKUX 3a/1a4
MOBCEIHEBHON XU3HU

Pemate nuHeliHbIE ypaBHEHUS M HEPABEHCTBA, KBAIPATHBIC YPABHEHHUS;

pemats norapudmuieckue ypaBHeHus Buja log a (bx + ¢) = d u npocreiimue HepaBeHCTBa Buaa log
ax<d;

pelaTh NoKa3aTelbHble ypaBHeHHUs, Buaa abx+c=d (rae d MOXHO NMPEICTaBUTH B BUJAE CTEICHU C
OCHOBaHHWEM a) U MpocTeiiimme HepaBeHCTBa BuAa ax < d  (rme d MOXKHO TIpe/ICTaBUTh B BUAE CTEIICHU C
OCHOBaHHEM a);.

MPUBOIUTH HECKOIBKO MPUMEPOB KOPHEH MPOCTEHIIETO TPUTOHOMETPHUECKOTO YPaBHEHHSI BUA: Sin
X =a, C¢cosS X =a, tg X = a, ctg X = a, rie a — TaOJNMYHOE 3HAUYEHHE COOTBETCTBYIOIICH
TPUTOHOMETPUYECKON (PYHKIIH.

B noBceaHeBHOMN )XU3HU U IPU U3YYEHUH APYTHX MIPEIMETOB:

COCTABIISITh U PEIIaTh YPAaBHEHUS M CUCTEMbl YPaBHEHHH NMPU PEILICHUH HECJIOXHBIX MPAKTHYECKHX
3a1a4

OmnepupoBaTs Ha 0a30BOM YpPOBHE IOHATHSMH: 3aBUCHUMOCTH BEJHMYHUH, (QYHKIHS, apryMeHT U
3HadeHue (QYHKUUH, 00NacTh ONpPEAETICHUS M MHOXXECTBO 3HaueHWH (yHKUWH, rpaduK 3aBUCHUMOCTH,
rpaduk GYHKOUH, HYTd (QYHKIWAH, TPOMEKYTKH 3HAKOIOCTOSHCTBA, BO3pACTaHHWE HA YHUCIOBOM
NPOMEXYTKe, YObIBaHHE Ha YHCIIOBOM IPOMEXKYTKe, Hanbolblliee M HauMeHblllee 3HaueHne QyHKIUN Ha
YHCIJIOBOM MIPOMEXYTKE, ITepuoIudecKas pyHKIHS, TEPHO;

OIIEpUPOBATh Ha 0A30BOM YPOBHE MOHATHIMU: MpsMasi ¥ 0OpaTHasi IPOIOPIMOHATIBLHOCTD JTHHEHHAS,
KBaJ[paTHYHast, JIorapupMIdecKas U mokasaTeiabHast GYHKIUH, TPUTOHOMETpHYECKHE (PYHKITUH;

pacmo3HaBaTh TpauKH 3JIeMEHTapHBIX (QYHKOWHA: OpAMOW M OOpaTHOH NPONOPUHMOHATBHOCTH,
TUHEWHOH, KBaIpaTWYHOW, Jorapu(MHUYecKOod U IIOKa3aTelnbHON (YHKIUH, TPUTOHOMETPUYIECKHX
GyHKIHIA;

COOTHOCHUTH TpauKy 3JIeMEHTapHbIX (QYHKUMI: TOpsAMOH W 0OpaTHOH NPONOPLUUOHAIBEHOCTH,
TUHEWHOH, KBaIpaTWYHOW, Jorapu(MHUYecKOod U IIOKa3aTelnbHON (YHKIUH, TPUTOHOMETPUIECKHX
byHKIUH ¢ popMylaMu, KOTOPBIMU OHH 33JIaHbI;

HAXOJUTh IO TpaQuKy NPUOIHKEHHO 3HAYCHUS PYHKIIMU B 32JIAaHHBIX TOYKAX;

OTIpENeIIsATh MO rpaduKy CBOWCTBA (PYHKUMH (HyJH, MIPOMEXYTKH 3HAKOIIOCTOSHCTBA, IPOMEKYTKU
MOHOTOHHOCTH, HAMOOJBIINE ¥ HANMEHBIIIHE 3HAYCHHS U T.I1.);

CTpOUTH d3CKHM3 rpaduka (YHKIWH, YIAOBJIETBOPSIONICH TNpHUBEEHHOMY Habopy yclIoBUH
(npomexxyTku Bo3pacTaHus / yObIBaHUs, 3HaUeHHE (PYHKIHMM B 3aJaHHOW TOYKE, TOUYKU IKCTPEMYMOB U
T.J.).

B noBce1HEBHOM KU3HU U IIPU U3YYEHUU IPYTUX MPEIMETOB:
OIpeneNiATh Mo rpadukaM CBOWCTBA pPEANbHBIX NPOLECCOB M 3aBUCUMOCTEH (HauOonbIIne M
HaUMEHbIIINE 3HAYEHUS, POMEXYTKH BO3pACcTaHUs M yOBIBAHUS, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA U T.11.);
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HHTEPIPETUPOBATH CBONCTBA B KOHTEKCTE KOHKPETHOM MPAKTUYECKOU CUTYallMU

OmnepupoBarh Ha 0a30BOM YpPOBHE TMOHSATHSAMH: MPOU3BOIHAs (YHKIUH B TOUYKE, KacaTelbHAs K
rpa¢uKy GyHKUIUH, TPOU3BOAHAS HYHKIIUH;

OTIpENeIATh 3HaYCHNE MPOU3BOAHON (YHKIMHU B TOUKE MO M300paKEHUIO KacaTelbHOH K IpaduKy,
MPOBEJICHHON B 3TOU TOYKE;

pemaTte HEeCIOXXHBIE 3a7jadd Ha TPHUMEHEHHE CBS3M MEXOY IMPOMEXYTKaMd MOHOTOHHOCTH H
TOYKAMH JKCTpeMyMa (QYHKIHUH, C OJHOH CTOPOHBI, W MPOMEKYTKAMH 3HAKOIOCTOSHCTBA M HYJSIMHU
MIPOM3BOAHOM 3TOH (PYHKITUHU — C IPYTOH.

B moBceTHEBHO# KU3HU U NIPU U3YUYCHUU APYTUX MPEIMETOB:

MOJIL3YSCh TpaduKaMu, CpaBHUBATH CKOPOCTH BO3pacTaHus (POCTa, MOBBINICHUS, YBEIUYCHUS U T.I1.)
W CKOPOCTH yOBIBaHMS (TIaJICHUS, CHUOKCHHUSI, yMEHBIIICHHS U T.11.) BEIMYWH B PEATBHBIX MPOIeccax;

COOTHOCUTH TpaMKU PEallbHBIX IMPOILECCOB M 3aBUCUMOCTEH C HMX ONMHMCAHUSIMH, BKIFOYAIOIUMH
XapaKTePUCTUKK CKOPOCTH M3MEHEHUs (OBICTPBIN POCT, TNIABHOE MTOHKEHHUE U T.I1.);

WCTOJIb30BaTh TPAQUKH PEATbHBIX MPOIECCOB JIJISI PEIICHUST HECIOKHBIX MPUKIIATHBIX 33/1a4, B TOM
YHCIIe ONpeNeNsisi o rpaduKy CKOpocTh X0J1a mporecca

OnepupoBaTh Ha 0a30BOM YpPOBHE OCHOBHBIMH OITUCATCIBHBIMU XapaKTCPUCTUKAMU YHCIOBOTO
Habopa: cpenHee apudpMeTHIECKOe, MeIruaHa, HanOoJIbIIee 1 HAaMMEHbBITIee 3HAUCHMUS,

OTIEPUPOBATh HA 0A30BOM YPOBHE MOHATHSIMHU: YaCTOTA M BEPOATHOCTH COOBITHS, CITy4aiiHbIi BBIOOD,
OIIBITHI C PABHOBO3MOXHBIMHU 3JIEMCHTAPHBIMU CO6I>ITI/I$1MI/I;

BBIYHCIISTh BEPOSITHOCTH COOBITHH Ha OCHOBE IOJICUCTa YUCJIA UCXOJIOB.

B noBceiHEeBHOM KU3HU U TIPU U3YYEHUH APYTHX MPEIMETOB:

OLIEHMBATh M CPAaBHUBATH B MTPOCTHIX CIy4asiX BEPOATHOCTU COOBITUI B peasIbHOM KU3HU;

YUTaTh, COIOCTAaBJIATh, CPAaBHUBATh, MHTEPIPETUPOBATh B MPOCTHIX CIIydasX peaJbHbIC NAaHHBIE,
IpeACTaBICHHBIE B BUE Ta0NHL, JUarpaMmm, rpaguKoB

Pemats Hecno)kHbIE TEKCTOBBIE 337a4l PA3HBIX TUIIOB;

aHaJM3UPOBATh YCIOBUE 3a/1a4M, IPU HEOOXOJMMOCTH CTPOUTH JAJISl €€ PEIICHHsT MaTeMaTHUECKYIO
MO/JIEIIB;

MOHUMATh U UCTIOJIb30BaTh IS PEICHNUs 3aaud HH(OpMAaIHIO, TPEACTABICHHYIO B BUAE TEKCTOBOH
Y CUMBOJIBHOH 3amucH, cXeM, TabJnll, TuarpaMmm, rpaikoB, pUCYHKOB;

JeCTBOBATH 110 AITOPUTMY, COACPIKAIIEMYCS B YCIIOBHH 3a/1a4H;

HCTOJIB30BaTh JOIMYECKHUE PACCYKICHHUS IIPH PEILICHUH 3a/1a4H;

paboTtaTh ¢ W30BITOYHBIMU YCIOBUSIMHE, BEIOUpAs U3 Bcel MH(OpMAIINH, JaHHbIE, HEOOXOAUMBIE JUIS
peLeHus 3a1a4m;

OCYILIECTBIISITh HECIOXKHBIM mepebop BO3MOXKHBIX PELICHHH, BBHIOWpas W3 HUX ONTHUMAJbHOE II0
KpPUTEPHSIM, CHOPMYITHPOBAHHBIM B YCIOBUH;

AaHAJIM3UPOBATh M WHTEPIPETHPOBATh IOJIYYEHHbIE pEIIeHUs] B KOHTEKCTE YCJIOBHSA 3ajaud,
BBIOMPATH PELICHHUs], HE IPOTUBOPEYAIEe KOHTEKCTY;

pemaTth 3a7aun Ha pacyeT CTOMMOCTH MTOKYTIOK, YCIIYT, TO€3/10K U T.I1.;

pemaTh HECIOKHBIE 3a/1aud, CBs3aHHBIE C JIOJICBBIM y4YyacTHEM BO BIAJCHHH (QUPMOH,
NPEANPHUITUEM, HEIBU)KUMOCTBIO;

pelaTh 3a/1auu Ha MPOCThIe MPOLEHTHI (CUCTEMBl CKHMAOK, KOMHUCCHM) M Ha BBIYMCIICHHE CJIOKHBIX
MIPOLIEHTOB B PA3JIMYHBIX CXEMax BKJIAJIOB, KPEAUTOB U UITOTEK;

pemaTh NpakTHIECKUe 3aa4uH, TpeOyIoIIre UCIIOIb30BaHMUs OTPULATENILHBIX YHCEII: Ha ONpe/ieIeHUE
TEMIIepaTyphl, Ha ONpeAeIeHUE OJI0KEHUSI Ha BpEMEHHON OcH (10 Hallel 3pbl U 1Ociie), Ha IBIKEHUE
JEHEeXHBIX CPEJICTB (MIPUXO/1/pacxo), Ha OlpeielieHre TITyOUHBI/BBICOTHI U T.11.;

WCTONIB30BaTh TMOHATHE MaciuTaba JJisl HaXOXKJICHUS pPACcCTOSHHN W JUIMH Ha KapTax, IDIaHax
MECTHOCTH, TUIaHAX MOMELICHUH, BEIKPOHKaX, MpH padoTe Ha KOMIBIOTEPE H T.11.

B noBceiHEBHOM JKU3HU U TIPU U3YYEHHUH APYTHX MPEIMETOB:

pemaTh HeclOKHbIe TPAKTUYECKUE 3a/1a4H, BOZHUKAIOIIE B CUTYAIUSIX MOBCETHEBHON KU3HU

OmnepupoBaTs Ha 0a30BOM YPOBHE IOHATHSMM: TOYKa, MpsMas, IJIOCKOCTh B MPOCTPAHCTBE,
NapajyieIbHOCTD U MEPIEHANKYIISIPHOCTD MPSIMBIX U IJIOCKOCTEH;

pacro3HaBaTh OCHOBHBIE BHJBl MHOTOTPAHHHKOB (TpH3Ma, THpaMuIa, HPSMOYTOJIbHBIH
napajuieenumnen, Kyo);

n300paxkatb u3ydaeMble GUrypsl OT PYKH U C IPUMEHEHHEM IPOCTHIX YEPTEKHBIX HHCTPYMEHTOB;

nenath (BBIHOCHBIE) IIOCKHE YEPTEXKH U3 PUCYHKOB IIPOCTHIX 0OBEMHBIX (UTYp: BHJ CBEPXY, COOKY,
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CHH3Y;

W3BJICKaTh WHPOPMAIUIO O TPOCTPAHCTBEHHBIX T€OMETPHUECKUX (UTypax, MPEICTABICHHYIO Ha
yepTekax U PUCYHKAX;

MPUMEHATH TeopeMy [ludaropa npu BEIYUCIECHUH 3JIEMEHTOB CTEPEOMETPUICCKUX (BUTYD;

HaXOJUTh OOBEMBI W IJIOMIAM MOBEPXHOCTEH MPOCTEHIINX MHOTOTPAHHHKOB C TPUMCHEHHEM
(opmys;

pacro3HaBaTh OCHOBHBIC BUJIBI TEJ BpalllcHUs (KOHYC, IWIHHID, chepa U map);

HAXOJUTh OOBEMBI M IUIOMIAJM MMOBEPXHOCTEH MPOCTEUIINX MHOTOTPAHHHKOB W TeJ BpAICHHS C
MpUMEHEHUEM (POPMYII.

B noBcenHeBHOM KU3HU U TIPU U3YUCHUH IPYTUX MPEIMETOB:

COOTHOCHUTL aOCTpaKTHBIE TEOMETPHYECKHE TOHATHS M (aKTBl C PEAbHBIMH KU3HCHHBIMHU
00BEKTaMU M CUTYAIUSIMHU,

KCIIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX T€OMETPUUCCKHUX (UTYD JUIsl PEIICHUS] THITOBBIX 3aad
MIPaKTUIECKOTO COMIEPIKAHMNS;

COOTHOCHTH IUIOIIAIA TMTOBEPXHOCTEH TET OMHAKOBOH (hOPMBI pa3IMIHOTO pa3Mepa;

COOTHOCUTH O0BEMBI COCYIOB OJIMHAKOBOM (DOPMBI Pa3IMYHOTO Pa3Mepa;

OIIEHWBaTh (OPMY NPABWIHHOTO MHOTOTPAaHHHMKA TMOCIE CIWJIOB, CPE30B W T.M. (OMpEAensiTh
KOJIMYECTBO BEPIIUH, pedep U rpaHei MoydeHHBIX MHOTOTPAHHHKOB)

OnepupoBath Ha 0a30BOM YPOBHE MOHATHEM JICKAPTOBBI KOOPIUHATHI B IIPOCTPAHCTBE;

HaXOJUTh KOOPMHATHI BEPIIUH Ky0a ¥ MPSMOYTOJIBHOTO MapalieeuIe/1a

OnuceIBaTh OTAENBHBIC BHIIAIONINECS PE3YIbTAThl, TIOTYYSHHBIE B XOJIe Pa3BUTHS MaTEeMAaTUKH KaK
HayKU;

3HaTh MPUMEPBHl MATEMATHYECKUX OTKPBITUH M MX aBTOPOB B CBSI3U C OT€UECTBEHHOM M BCEMHUPHOMH
UCTOpHUEI;

MTOHUMATh POJIb MATEMATHKH B pa3BUTHH Poccun

HpI/IMCHﬂTB HU3BECTHBIC MCTOALI ITPU PCIICHUN CTAHAAPTHLIX MAaTEMATUUCCKUX 3a/1a4,

3aMedaTh M XapakTepu30BaTh  MaTeMaTHUYECKHE  3aKOHOMEPHOCTH B OKpYXKarolen
JIEHCTBUTEIIFHOCTH,

NPUBOJAUTh TPUMEPHl MaTEMaTHYECKUX 3aKOHOMEpPHOCTEH B MPHUPOAEC, B TOM  HHCIE
XapaKTePU3YIOIIUX KPaCOTy U COBEPIIICHCTBO OKPY>KAIOIIET0 MUPA U MPOU3BEICHUN UCKYCCTBA

O0y4aromuiicst Ha 6a30BOM YPOBHE IOJYYUT BO3MOKHOCTh HAYYHThCS:

OmnepupoBaTh TOHSITHSIMH: KOHEUYHOE MHOXKECTBO, DJIEMEHT MHOXECTBA, IOAMHOXECTBO,
nepecedeHne U OObEAMHEHHE MHOXKECTB, YMCIIOBHIE MHOXKECTBA HAa KOOPAMHATHOW TMPSMOW, OTPE3OK,
WHTEpBaJ, TOJIYUHTEPBAI, MPOMEXYTOK C BBIKOJIIOTON TOYKOW, rpaduyeckoe MpecTaBIeHne MHOKECTB
Ha KOOPJIWHATHOM ITIOCKOCTH;

OTICpUPOBATh TOHATHUSIMU: YTBEPKICHHE, OTPUIAHUE YTBEPXKICHHUS, WCTUHHBIE W JIOKHBIE
YTBEpPXICHUS, IPUIHHA, CIIEJACTBHE, YACTHBIN CITydail OOIIEro yTBEPKACHMsI, KOHTPIIPUMED;

MIPOBEPSITH MPUHAJICKHOCTH dJIEMEHTA MHOXKECTBY;

HaXOJUTh MEPECCUCHUE U OOBEIMHCHUE MHOXKECTB, B TOM YHCJIE MPEACTABICHHBIX TpapUuecKyd Ha
YUCJIOBOU MPSIMOM U HA KOOPAMHATHON IJIOCKOCTH;

MTPOBOJIUTH J0Ka3aTeIbHbBIE PACCYXKACHUS 11 000CHOBAHHS NCTUHHOCTH YTBEPKICHUH.

B noBceiHEBHOM JKU3HU M TIPU U3YUYCHHUH JPYTHX MPEIMETOB:

HCTIOJIb30BaTh YUCIOBBIC MHOXKECTBA HA KOOPJAMHATHON MPSIMOI ¥ HA KOOPIUHATHOMN TIOCKOCTH JJISt
OIMUCaHus p€ajIbHbBIX MPOIECCOB U HBHGHHﬁ;

IIPOBOJUTH NOKA3aTCIIbHBIC PACCYXICHUA B CUTyallUAX HOBCG}IHGBHOﬁ JKU3HU, IIPpU PCIICHUU 3ada4
U3 JIPYTUX MPEIMETOB

CBOOOJHO ONEPUPOBATH IOHATHSAMH: IEJIO€ YHCIIO, ACIUMOCTh YHCEJ, OOBIKHOBEHHAs JapoOb,
JIeCSITUYHAsT Po0b, pallMOHAIBHOE YHUCIIO, MPUOIMKEHHOE 3HAYCHUE YMCIa, 4acTh, JOJIA, OTHOIICHHE,
MIPOIIEHT, TTOBBIIICHNE U TIOHIKEHUE Ha 3aJ]JaHHOE YUCIIO MPOIIEHTOB, MAcCITal;

MIPUBOJIUTH IIPUMEPHI YKCEN C 33JAHHBIMU CBOWCTBAMHU JISITUMOCTH;

OIIEPUPOBATh TOHITUSMH: JIOTapU(pM YHKCIIA, TPUTOHOMETpUYECKas OKpPYKHOCThb, pajJuaHHas W
rpaaycHas Mepa yriia, BeJIMYMHa YIJia, 33JaHHOI0 TOYKON Ha TPUTOHOMETPHUECKON OKPYKHOCTH, CUHYC,
KOCUHYC, TAHT'€HC U KOTAHT€HC YTJIOB, HIMEIOIIUX [TPOU3BOJIBHYIO BEIMYUHY, YUCIIA € U T;

BBITIOJIHATH apI/I(i)MeTI/I‘IeCKI/Ie )IeflCTBHiI, COoUC€TasA YCTHBIC M INMCbMCHHBIC ITPUEMbI, IPUMCHAA IIPU
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HEOOXOJMMOCTH BEIYHCIUTEIbHBIE YCTPOICTBA;

HaxOJWTh 3HAUEHUS KOpPHS HATYpaJbHOW CTENEeHH, CTENeHH C pPaIlMOHAIBHBIM ITOKa3aTelIeM,
norapudMa, UCTIONIB3Ys P HEOOXOAMMOCTH BEIUHCITUTEIBHBIE YCTPONCTBA;

MOJIH30BATHCS OIICHKOM M MPUKUIKON IIPU MPAKTUYECKUX pacueTax;

MIPOBOJNTH IO W3BECTHHIM (hOopMyllaM W TpaBHiIaM MpeoOpa3oBaHus OYKBEHHBIX BBIPAKCHHH,
BKITIOYAIOIINX CTEIIEHHU, KOPHH, JIOTapU(PMBI M TPUTOHOMETpHUYECKHE PYHKIINH;

HaxOJWTh 3HAYCHHUS YHCJIOBBIX M OYKBCHHBIX BBIPDOKCHUH, OCYIICCTBISIS HEOOXOIUMbIC
MOJICTAHOBKH U TIPe0Opa30BaHNUS;

M300pakaTh CXEeMaTHIECKH yToJl, BEIMIMHA KOTOPOTO BRIpaKeHA B TPaiycax WM paJuaHax;

KCIIOJIb30BaTh MPU PEIICHUY 3a/1a4 Ta0JIMYHbIC 3HAYCHUS TPUTOHOMETPUYSCKUX (DYHKIUI YTIIOB;

BBITIOJTHATH [IEPEBO/] BEIMYUHBI yTila U3 PaJMaHHOW MEPHI B TPalyCHYIO i 00paTHO.

B moBceTHEBHOI KU3HU U NTPU U3YUYCHUH JAPYTUX YUCOHBIX MPEIMETOB:

BBITIOJIHSATh JCUCTBUS C YHUCIOBBLIMU JaHHBIMHU NPU PEHICHUM 3a7a4 MPaKTHUECKOro XapakTepa U
3a/a4 W3 Pa3NUYHBIX OONacTell 3HAHWW, WCIONB3YsS MPH HEOOXOAMMOCTH CIPAaBOYHBIE MaTepHAIBI U
BBIUMCITUTEIBHBIE YCTPOICTBA;

OIICHUBATh, CPABHUBATh U UCIOJIb30BATh MPHU PEIICHUU MPAKTHUECKUX 33]a4 YUCIOBHIC 3HAYCHUS
pEAbHBIX BEIMYNH, KOHKPETHBIE YICIOBBIE XapaKTEPUCTHKN 00BEKTOB OKPYIKAIOIIET0 MHAPa

Pemrate panuoHanbHBlE, TOKa3aTeNbHbIE W JIOTapU(MHUUECKHE YpaBHEHHS W HEPaBEHCTBA,
MpocTeiine uppaluroHaIbHble U TPUTOHOMETPUYECKIE YpaBHEHH, HEPABEHCTBA U UX CHCTEMBI;

HCIIOJIb30BaTh METOABI PEIICHNS YPAaBHEHUN: IPUBEIECHUE K BUIY (IIPOU3BEACHHAE PABHO HYJIIO» WIIN
«4acTHOE PaBHO HYJIIO», 3aMEHA MEPEeMEHHBIX;

WCIIOJIb30BaTh METOJl MHTEPBAJIOB AJISl PELIeHHUs HEPABEHCTB;

HCHONB30BaTh rpaMuecKUii METOA AJIsl MPUOIMKEHHOTO PEeIieHNs ypaBHEHUI U HEPaBEHCTB;

n300pakaTb HAa TPUTOHOMETPUYECKOW OKPYXKHOCTH MHOXECTBO PEIICHWH MPOCTEHIINX
TPUTOHOMETPUYECKUX YPaBHEHUN U HEPaBEHCTB;

BHITIOJIHATH OTOOp KOpHEW ypaBHEHMH WM pEUICHWH HEpaBeHCTB B COOTBETCTBHU C
JIOTIOJTHATENBHBIMY YCIIOBUSIMY U OTPAHUYECHHUSAMH.

B noBceHeBHOM KU3HU U TIPU U3YYEHUH APYTHX YUSOHBIX PEAMETOB!

COCTaBIIAITh U PELIaTh YpPAaBHEHMS, CUCTEMbl YPAaBHCHUH U HEPABEHCTBA IPU PELICHUH 3a7ad APYTUX
y4eOHBIX PEIMETOB;

WCTIONB30BaTh yYpPaBHEHWsT W HEPaBEHCTBA JUIA TMOCTPOSHHS U MCCIEJOBaHUs MPOCTEHIINX
MaTeMaTHYECKUX MOJIENEH peabHbIX CUTyaluil WiIM NPUKIaJHbIX 33/1a4;

YMETh HMHTEPIPETHUPOBATH IOJYYEHHBIH NPH PELICHWH YPAaBHEHMS, HEPABEHCTBA WJIM CHCTEMBI
pe3yibTaT, OIICHUBATh €T0 MPaBONo001e B KOHTEKCTE 33JaHHON PeabHOM CUTYalluy WM TPUKIaTHON
3a/1a4n

OmnepupoBaTh MOHATUSIMH: 3aBUCHUMOCTb BEJIMYMH, (YHKUUS, apryMEHT W 3Ha4deHue (QyHKIHH,
o0acTh ompeieNieHrs 1 MHOXKECTBO 3HaYeHUH (QYHKIUH, rpaduK 3aBUCUMOCTH, TpapuK QYHKIUH, HYIH
(GYHKIUHM, TPOMEXYTKH 3HAKOMOCTOSIHCTBA, BO3PACTaHHWE HA YHCIOBOM IPOMEXKYTKE, yObIBaHWE Ha
YHCJIOBOM IPOMEXKYTKE, HauOOJIbIlIee ¥ HauMEHbIee 3HaYeHHEe (YHKIMHM Ha YHCIOBOM IIPOMEXYTKE,
nepuogrueckas QyHKIMs, IEPHOJ, YETHASI M HeueTHask GyHKLUHY;

ONIEPUPOBATh MOHSATHAMH: IpsiMas W OOpaTHas MPOMOPIHOHAIBLHOCTD, JIMHEWHAas, KBaJpaTU4Hasl,
norapudmMuUeckas 1 rmoxasarenbHas pyHKIUH, TPUTOHOMETpUYecKue QpyHKIHH;

OIIpeNeiATh 3HaueHHue (YHKLUMU MO 3HAUYCHWIO apryMeHTa MpH PasziIMyHbIX CIOCO0ax 3aJaHus
GyHKIMH;

CTPOUTH IpadMKU U3YUEHHBIX (QYHKITUIA;

OIMCHIBATh MO TpauKy U B NPOCTEHIIMX CiIydasx 1mo ¢opmylie MOBEJeHNUE U CBOMCTBA (DyHKIMH,
HaXOJUTh MO TpaduKy QYHKIMH HAHOOJBIINE U HANMEHBIINE 3HAUYCHHS;

CTpOUTH 3CKHM3 rpaduka (YHKIWH, YAOBJIETBOPSIONICH TpUBEICHHOMY HaOOpy YCIOBHH
(mpoMexxyTKu Bo3pacTaHusl/yObIBaHMs, 3HAueHHE (DYHKIMH B 3aJaHHOH TOUYKE, TOYKH 3KCTPEMYMOB,
ACHMIITOTHI, HYJIM QYHKIMHU U T.1.);

pemaTh ypaBHEHHS, MPOCTEHIIME CUCTEMbl ypaBHEHWH, WCIONB3ys cBoiicTBa (YHKIMHA W WX
rpadukos.

B moBcenHeBHOI KU3HU U MIPH U3YYEHUH APYTUX yUEOHBIX MPEIMETOB:
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OTIPEeNIATh 10 rpaduKaM W HCIOIB30BaTh JJIsl PEIICHUs MPHUKIAJIHBIX 33J]ad CBOWCTBA PEajbHBIX
MPOIIECCOB M 3aBUCHMOCTEH (HAaWOONbIIME W HAUMEHBINIWE 3HAYCHUS, TPOMEXKYTKH BO3pACTaHUS U
yOBbIBaHUS PYHKIMH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA, ACUMIITOTHI, IIEPHOJ U T.11.);

WHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOM MPAaKTUYECKOH CUTYallNu;

OTIPENeNATh Mo TpadukaM MpOCTEHIINe XapaKTePUCTUKU MEPUOTUYECKUX MPOIECCOB B OHMOJIOTHHY,
HKOHOMUKE, MY3bIKE, PJIHOCBSI3H U JIp. (aMIUTATY/IA, TIEPUO U T.I1.)

OmnepupoBaTh MOHATHUSAMH: MPOU3BOAHAs (DYHKIMM B TOUYKE, KacarenbHas K rpaduky QyHKOmH,
MPOM3BOAHAS (PYHKITHY;

BBIYUCIISITh TPOU3BOJHYIO OJHOWICHA, MHOTOYICHA, KBaJIPATHOTO KOPHS, MPOM3BOJHYIO CYMMBI
(b yHKIHIA;

BBIYUCIISITh TPOU3BOJIHBIE 3JEMEHTAPHBIX (YHKUMH W MX KOMOWHALMM, WCHONB3YS CIPaBOYHBIC
MaTepHalbl;

HCCIIeIoBaTh B MPOCTEHIIMX ciydasx (YHKIMM Ha MOHOTOHHOCTh, HAXOJUTh HAHOOJbIINE H
HalMEHbIINE 3HAYCHUS (QYHKIHHA, CTPOUTH TIpadUKH MHOTOWIECHOB M IMPOCTEHIINX PalUOHAIBHBIX
(GYHKIUI ¢ UCTIONB30BAHUEM allapara MaTeMaTHIeCKOro aHATN3a.

B noBceaHeBHOM KU3HU U TIPU U3YYEHUH APYTHX YUSOHBIX TPEAMETOB!

pemaTh NpUKIagHbIC 3aJadd U3 OMosIoruH, (U3UKH, XMMHHM, SKOHOMUKU M APYIHX IPEIMETOB,
CBSI3aHHBIE C HCCIICIOBAHUEM XapPaKTEPHCTUK pPeajbHBIX IPOLECCOB, HAXOXKICHUEM HAaUOONMBIINX H
HAaUMEHBIIINX 3HAYEHUH, CKOPOCTH U YCKOPEHHUS U T.I1.;

HMHTEPIPETUPOBATh MOITYUECHHBIE PE3yIbTaThI

Wmets mpencraBieHue 0 IUCKPETHBIX U HEIIPEPBIBHBIX CIyYalHBIX BETUYMHAX U PACHPEACICHUSX, O
HE3aBHCUMOCTH CIIy4YallHBIX BEJINUHH;

HMMETh MpeACTaBICHUE O MaTEMaTUYECKOM O>KUJaHUH U IUCTIEPCHUH CITyYalHBIX BEJINYHH;

HUMETh MPEACTABICHHE O HOPMAJIBHOM DAcHpEACICHUM UM NpUMepax HOPMajbHO paclpenesieHHbBIX
CIIy4YalHBIX BEJIUYHH;

MOHUMATH CYTh 3aKOHA OOJIBIINX YMCEN K BLIOOPOYHOTO METOAA U3MEPEHHS BEPOSITHOCTEI;

UMETh MpeCTaBIeHHuEe 00 YCIOBHOW BEPOSITHOCTH M O TOJNHOW BEPOSTHOCTH, NMPHUMEHITH WX B
peLIeHNH 3a/1aY;

MMETh TpEeJICTAaBICHNE O BAXKHBIX YAaCTHBIX BHJAX pPACIpeNeNeHUN U NPUMEHATh UX B PEIIEHUH
3a1ay;

HUMETb NPEACTaBICHHE O KOPPEIILMY CTyYalHBIX BEJIMYHMH, O JIMHEHHOU perpeccuu.

B roBceIHEBHO# KU3HU U MTPU U3YUYCHUH JAPYTUX MPEIMETOB:

BBIUUCIISATH UJIH OLICHUBATH BEPOSATHOCTH COOBITHIA B peallbHON JKU3HHU;

BBIOUPATH MOXOSAIINE METOIBI TIPEICTABICHHS U 00pabOTKH TaHHbBIX;

YMETh pellaTh HECJIOXKHBbIC 3aJadyd Ha NPUMECHEHHUE 3aKOHA OOJIBIIMX YHCEJ B COIMOJIOTHH,
CTPaxOBaHUH, 3PAaBOOXPAHCHHUH, O0CCIICUCHUH 0€30IIaCHOCTH HACEJICHUS B UPE3BbIYAMHBIX CUTYAIUSIX

Perrate 3a/1aun pa3HbIX THUIOB, B TOM YMCIIE 33/1a44 TOBBIICHHOW TPYTHOCTH;

BBIOMpaTh ONTUMAJIbHBIA METOJ PEILICHUS 3a/1a4H, PaCCMaTPHUBasl pa3jIMuHbIC METOIbI;

CTPOUTH MOJIC/Ib PEIICHHUS 3a1a4uH, POBOAMTD J0Ka3aTeIbHbIC PACCYKICHUS;

pemiaTh 3amadd, TpeOyromue mnepedopa BapUAHTOB, MPOBEPKH YCIOBUH, BBIOOpA OMTHMATBHOTO
pe3ysbTaTa;

AQHAJIM3UPOBATh U UHTEPIPETUPOBATH PE3YJIbTAThl B KOHTEKCTE YCJIOBHS 3a/1a4H, BHIOMPATh PEIICHUS,
HE MPOTHBOPEYAIIHE KOHTEKCTY;

MEPEeBOIUTh MPU PEIICHUH 3a7a4d WHGOPMALUIO M3 OJHOW (OPMBI B JPYryl, UCIONB3Ys MPH
HEOOXOMMOCTH CXEMBbI, TA0JIUIIbI, TPapUKH, TUATPAMMBbI;

B noBceaHeBHOM KU3HU U IPU U3YYEHUH APYTHX MPEIMETOB:

pemaTh MPAKTUYCCKHUE 3a1a4U U 3a/la4 U3 APYTHUX ITPEAMETOB

OHepI/IpOBaTB IMOHATHUAMU: TOYKaA, IIpsAMasA, IIJIOCKOCTbL B IPOCTPAaHCTBE, MNapallICJIbHOCTh U
NEePIEHIUKYIISPHOCTD MPSIMBIX U IIOCKOCTEH;

OPUMEHSTh Ul PELIeHUs] 3a7ad reoMeTpHuYecKre (akTbl, €cii YCIOBHS NPUMEHEHHUsS 3aJaHbl B
SIBHOW (hopMme;

pemaTh 3aa4u Ha HaAXOXKJACHUEC Ir€COMETPUICCKUX BEIIMYHH I10 06pa3uaM HJIK aJITOpUTMaM;

nenaTh (BBIHOCHBIE) TUIOCKHE YEPTEXKH U3 PUCYHKOB OOBEMHBIX (PUTYp, B TOM YHCIIE PHCOBATH BHUI
CBEpXy, COOKY, CTPOUTH CEUCHHSI MHOTOIPAaHHHUKOB;
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W3BJICKAaTh, WHTEPIPETUPOBATh M IMPEOOPa30BhIBATE WHPOPMAIUIO O TEOMETPHUECKUX (UTYpax,
NPEJICTABICHHYIO Ha YepTexax;

MPUMEHSATh TEOMETPpUYCCKUE (haKThI U PEIICHUS 3a/1a4, B TOM YHCIIE MPEAIOIararuX HeCKOJIEKO
I1aroB PEIICHUS;

OIMCHIBATh B3aUMHOE PACIIOJIOKEHHE TIPSAMBIX U IIIOCKOCTEH B IPOCTPAHCTBE;

(hopMypoBaTH CBOWCTBA U MIPU3HAKU UTYD;

JIOKa3bIBaTh TEOMETPUUICCKHUE YTBEPIKICHUS;

BIaJIeTh CTaHIAPTHOM KIacCU(PHKANMEH MNPOCTPAHCTBEHHBIX GUryp (MHPaMUAbI, MPH3MBI,
TapauieIeTUIC b );

HaXOJUTh OOBEMBI U ILIOMIAU TOBEPXHOCTEH T€OMETPUICCKHX TEJ ¢ MPUMEHEHUEM (DOpMyIT;

BBIYHCIIATH PACCTOSHUSI U YTJIBI B IIPOCTPAHCTBE.

B noBceaHeBHOM KU3HU U TIPU U3YYEHUH APYTHX MPEIMETOB!

HCTIONB30BaTh CBOMCTBA F€OMETPHUYECKUX (UTYp AJIS pPEHICHUs 3ajJad MPaKTHUECKOro XapakTepa U
3a/1a4 U3 Ipyrux odracteil 3SHaHUH

OmepupoBaTh HOHATHSMHU JI€KAPTOBHI KOOPAWHATHI B TIPOCTPAHCTBE, BEKTOpP, MOAYJIb BEKTODA,
PaBEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOpPA, YrOJd MEXKIy BEKTOpaMH, CKalIIpHOE MpPOHU3BEICHHE
BEKTOPOB, KOJJTMHEAPHBIE BEKTOPHI;

HAaXOIHTh PACCTOSHHE MEXKIY ABYMS TOUKaMH, CYMMY BEKTOPOB M IIPOM3BE/ICHHE BEKTOpa Ha YUCIIO,
yroil MeXJIy BEKTOpaMH, CKaJISIPHOE MPOU3BEICHUE, PACKIAAbIBATh BEKTOP IO JBYM HEKOJUTMHEAPHBIM
BEKTOpaM;

3a71aBaTh INIOCKOCTh YPaBHEHNUEM B IEKapTOBON CHCTEME KOOP/ANHAT;

pemaTh NpocTeHIne 3ajaui BBEJJCHHEM BEKTOPHOTO Oa3nca

HpCILCTaBJ'IﬂTI) BKJIa[l BbIAAOMIUXCA MATCMATHKOB B PAa3BUTUC MATEMATUKH W HHBIX HAYYHBIX
obnacrei;

MOHMMATh POJIb MATEMATUKH B pa3BuTUH Poccun

Hcnonb30BaTh OCHOBHBIE METOIBI JIOKAa3aTelbCTBA, MPOBOAMTH [OKA3aTEILCTBO M BBIMOJHSTH
OTIPOBEPIKEHHUE;

NPUMEHSTH OCHOBHBIE METO/bI PEIICHHS MaTeMaTHIECKUX 3a/1a4;

HAa OCHOBE MAaTeMaTHYECKHX 3aKOHOMEPHOCTEH B TPUPOJAC XapaKTepU30BaTh KpacoTy H
COBEPILIEHCTBO OKPYKAIOIIEro MUPa U MPOU3BEICHUI HCKYCCTBA,

NPUMEHSATD MMPOCTEHIIE MPOrpaMMHEIE CPECTBA M 3JIEKTPOHHO-KOMMYHHKAIIHOHHBIC CHCTEMBI TIPU
pelLIeHNH MaTeMaTHIeCKUX 3a1a4

2. CTPYKTYPA U COAEP) KAHUE JUCIIUAITJIMHBbI

2.1 O0beM QMCUMILTHHBI M BUbI Y4eOHOH padoThl

Ounas ¢gopma 00yueHus

Buo yueonoit pabomut Oovem uacos
O0bem o0pa3oBaTeIbHOI POrPaMMBbI 340
Paborta obyuaronmxcsi BO B3auMoO/1eliCTBHU € NpenojaBaresiemM 332
B TOM YHCIIE!
JeKu (YpoKn) 166

B (hopMe mpakTUUECKON MOATOTOBKH (€CIIH MPETyCMOTPEHO)

MIPAKTUYECKUE 3aHATUS 166

B (hopMe mpakTUUECKON MOATOTOBKH (€CIH MPETyCMOTPEHO)

J'Ia60paT0pHBIe 3aHATUA

B (hopMe mpakTUUECKON MOATOTOBKHU (€CITH MPETyCMOTPEHO) -

KypcoBas paboTa (poekT) (eciu npedycmompena) -

CamocrositensHas paboTta oOydarorerocs (Bcero)(eciu npedycmompena) -
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Koncynwramuu (eciu npedycmompena)

[IpomexxyTounas arrecramus B hopme ouggepenyuposannozo sauema 8 1 cemecmpe
U 9K3ameHa 60 2 cemecmpe.
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2.2. TemaTn4yecKuii IJIaH U COePKAHUE TN CHUILIAHBI

Ounas hopma oOydeHust

O0bem
Conep:kanue y4eOHOro MaTepHasia, JadopaTopHble U MPaKTHYecKne padoThl,
HaumenoBaHUe PA3Ne/IoB U TeM caMoCTosiTeIbHAsA padoTa o0yuammxcs, Kypcopasi pador (poeKT) acos
1 2 3
1 cemecTp
Pazpean 1. Auredpa 56
Conep:xanue y4eOHOro MaTepuasa
Tema 1.1 Maremartrka B HayKe, TEXHUKE, SKOHOMHKE, HH()OPMAIIMOHHBIX TEXHOJOTUSIX U MTPAKTUICCKON
o nesitenbHOCTH. Llenu u 3amaun n3ydeHust MaTeMaTuku npu ocBoenuu npodeccuii CI10 u 2
Bsenenne o
cnenuanpHoctei CIIO.
Tema 1.2 IIpakTnyeckoe 3ansATHE
- HppanmonaibHble 4UCIIa, OCh I€UCTBUTENbHBIX YHCEJI, BBIYUCICHUS 3HAUYEHUIN BBIPAKEHUN C 2
Llenbie nppalmoHaIbHbIE YUCIIA
HUPPAMOHAILHBIMU YUCJIAMH
Tema 1.3. Conep:xanue yueOHOro MaTepuaJia ’
JlelicTBUTENbHBIC YKCIIA MHOK€eCTBO AEHCTBUTEIBHBIX YHCEII, BBIYUCICHHS 3HAUCHUN BBIPAXKCHHI C JEHCTBUTEIbHBIMU YHCIAMH
Tema 1.4 IIpakTnyeckoe 3ansATHE
s [Topsimok neWicTBUM, NeWCTBUS HaZ OOBIKHOBEHHBIMH U JECSITUHUYHBIMU JPOOSIMH, UPPALMOHATEHBIMH
Brinonnenue apupmeTnueckux 2
o . YyHCIIaMu
JEMCTBUM HAJl YUCITAMHU
Tema 1.5. Conep:xanue yueOHOro MaTepuasa 2
[TpubnKeHHbIE BBIYUCICHUS AOCOI0OTHAS M OTHOCHUTEJbHAS MOTPEITHOCTH, OKPYTJICHUE YHCET
Tema 1.6.
IIpakTH4yeckoe 3aHsATHE
[TorpemrHocTh B MpeoOpa3zoBaHMIX 2
[TorpenrHoCcTH CyMMBI, pa3HOCTH, POU3BEICHHS H YaCTHOTO MPUOJIMIKEHHBIX BEJIMUYNH
Y BBIYHCIICHUSIX
Tema 1.7. Coaep:xanue y4eOHOro MaTepuaa )
KommuiekcHble yncna Anrebpanyeckast GopMa KOMIUIEKCHOTO YHCJIa, MOJYJIb U apIrYMEHT, KOMIIJIEKCHAs TJIOCKOCTh
Tema 1.8.
Conep:xanue yueOHOro MaTepuasa
CrerneHpb ¢ HaTYpaTbHBIM . N 2
CBoiicTBa CTeNEeHEeN ¢ HATYpaJbHBIM ITOKa3aTeIeM
MOKa3aTesleM
Tema 1.9. IIpakTH4Yeckoe 3aHsATHE )

Crernens ¢ O CJIBIM ITOKAa3aTCIICM

CBoliCTBa CTEIICHEH C I CJIBIM ITOKAa3aTCIIEM
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Tema 1.10.
Apudmerndeckuii KOpeHb
HATypaJIbHOU CTEIIEHU

Conep:xaHnue y4e0OHOro MaTepuasia
CBolicTBa KOpPHEN C HATYPAIBHOM CTENEHBIO

Tema 1.11.
. . IIpakTnyeckoe 3ansATHE
Brruncnenue kopHeil HaTypanbHOU o .
CTeIeHI Beruucnenue n npeoGpa3oBaHue BEIPAXKEHUIN ¢ KOPHAMU C HATYpaJIbHOM CTEIEHbIO
Tema 1.12. Coaepixanue yueOHOro MaTepuaa
CreneHu ¢ pallMOHAIbHBIM 3anuce KOpHS B BUJIE CTEINEHU C pallMOHAJIbHBIM I10Ka3aTesIeM, CBOMCTBA CTENEHEH ¢ pallnOHAIbHBIM
110Ka3aTeleM I10Ka3aTelIeM
Tema 1.13.
N IIpakTH4eckoe 3aHsATHE
Crenenu ¢ 1eHCTBUTEIbHBIM . o .
CBolicTBa CTENEHEN C IEWCTBUTEIBHBIM IIOKa3aTEIEM
HoKa3areneM
Tema 1.14.

[TpeobpazoBaHue YUCIOBBIX
BBIPOKEHUM, COACPIKAITUX CTCTICHU

Conep:xanue yueOHOro MaTepuasia
[IpeoOpa3oBaHue YUCIOBBIX BBIPAKCHUMN, COICPIKAIINX CTEIICHU

Tema 1.15.
[IpeobpazoBanmne OyKBEHHBIX
BBIPAXECHHI, COIEPIKALUX CTENEHU

IIpakTH4yeckoe 3aHATHE
[IpeoOpazoBanrie OyKBEHHBIX BBIPAXKECHHM, COAEPKAIIUX CTETICHH

Tema 1.16.
Onpenenenne paBHOCUIBHOCTU
BBIPAKEHMI C paJuKalaMu

Conep:xanue yueOHOro MaTepuasa
[ToHsiTHE PAaBHOCWIIBHOCTH, 00JIACTh JOIMYCTUMBIX 3HAYCHUH IMOJAKOPSHHOTO BBIPAXKCHUSI KOPHEH YETHOM
CTCIICHU

Tema 1.17. IIpakTH4Yeckoe 3aHsATHE
HppanmoHanbHble ypaBHEHUS Penienne nppalnoHaJIbHBIX ypaBHEHUN

Tema 1.18

Conep:xanue yueOHOro MaTepuasia

Pemenne nokasarenpHbIX .

. Pemenue nokazareabHbIX YpaBHEHHH
ypaBHEHUH
Tema 1.19.

Pemenne MPUKJIAAHBIX 3aaa4 Ha
CJIOKHBIC TPOUCHTBI

HpaKTI/I‘IeCKOC 3aHATHE
CH0XXHEIC U MMPOCTHIC MMPOLCHTHI, PCIICHUEC ITPUKIIAIHBIX 3a/1a4 Ha CIIOKHBIC ITPOLCHTHI

Tema 1.20. Conep:xaHue yueOHOro MaTepuasa
Onpenenenue norapudma [TonsTue norapugma, OCHOBHOE JIorapu(pMUIECKOe TOXKIECTBO
Tema 1.21. IIpakTH4Yeckoe 3aHsATHE
CoiicTBa norapudmon CoiicTBa j0orapugmon

Tema 1.22.

Coaep:xkanue yueOHOIro MaTepuaJa

JlecsiTiuHbIe U HATYpaJIbHBIE
JlecsaTruHble U HATypallbHBIE TOTapU(PMBI

Jorapu@msl
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Tema 1.23.

IIpakTnyeckoe 3ansiTHe

®dopmyiia nepexoja K HOBOMY 2
[Tpumenenue popmyssl Iepexo1a K HOBOMY OCHOBAHUIO IIPU PEIICHUH 3a/1a4
OCHOBAHHIO JIOrapuQma
Tema 1.24.
o . Coaepixanue yueOHOro MaTepuaa
I[MpaBua neiicTBHii ¢ N g 2
Brruncnenue 3HaueHUN BbIpaXEHHM, coepKalux jJorapudmol
norapupmMamMu
Tema 1.25.
N IIpakTH4eckoe 3aHsATHE
[IpeoOpazoBanme BeIpaKEHUH C . 2
Beruucnenye BeIpaKeHUH, COAEPIKAIINX JIorapu(MBbI
Jorapupmamu
Tema 1.26. Conep:xaHue y4eOHOro MaTepuaa ’
Jlorapudmuueckue ypaBHEHHS Pemenue norapuMuieckux ypaBHEHHMA
Tema 1.27.
N IIpakTuyeckoe 3aHsaATHE
[ToaroroBka Kk KOHTPOJIBLHOM N 2
[ToaroToBka K KOHTPOJBHOH paboTa 1o Teme «Jlorapupmbn»
pabote Nel
Tema 1.28. IIpakTnyeckoe 3ansATHE
2
KontponbHaspaboraNel KontponbHas padota o teme «Jlorapudmui»
Pazpean 2. OCHOBBI TPUTOHOMETPUH 42
Tema 2.1.
Conep:xanue yueOHOro MaTepuaJia
Panuannas mepa yria. [ToBopot 2
Panuannas mepa yria. IloBopoT ToOuku BOKpYT Hayana KOOpJAUHAT
TOYKH BOKPYT Hayaja KOOpJHWHAT
Tema 2.2.
Conep:xaHue yueOHOro Marepuaja
Omnpenenenue cuHyca, KOCUHyca . 2
yria Omnpenenenue cuHyca, KOCUHyca yriia. TpUrOHOMETPUUYECKUN KPYT
Tema 2.3. IIpakTnyeckoe 3ansiTHe
Omnpenenenue TaHreHca U Omnpenenenne TaHTeHca U KOTaHreHca yria. JIMHuM TaHreHca 1 KOTaHr'eHca Ha TPUTOHOMETPUYECKOM 2
KOTaHTeHca yriia Kpyre
Tema 2.4.
Conep:xaHue yueOHOro MaTepuasa
3aBUCUMOCTD MEXK]y CHHYCOM,
OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, 3aBUCUMOCTb MEK/y TAHT€HCOM, KOTAHT€HCOM, CHHYCOM 2
KOCHUHYCOM M TaHI'€HCOM OJTHOTO U
1 KOCMHYCOM OJIHOT'O U TOTO e yria
TOTO XK€ yria
Tema 2.5. IIpakTH4yeckoe 3aHsATHE
[IpumeHeHne OCHOBHBIX [Ipeobpa3oBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUHN C ITOMOIIIbIO OCHOBHBIX TPUTOHOMETPHUUECKHUX 2
TPUTOHOMETPUYECKHUX TOXKIECTB TOKJIECTB.
Tema 2.6. Conep:xaHue yueOHOro MaTepuasa 2

DopMyIIbl CI0KEHUS

Hpeo6pa30BaHHe TPUTOHOMCTPHYICCKUX BLIpa)KeHPIfI C IIOMOIIIBIO (bOpMyJ'I CHUHYCOB, KOCUHYCOB U
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TAHI'CHCOB CYMMBI U PAa3HOCTHU IBYX YIJIOB.

Tema 2.7.
Cunyc, KOCUHYC Y TaHT€HC
JIBOMHOTO yriia

IIpakTH4Yeckoe 3aHATHE
[IpeoOpa3oBaHre TPUTOHOMETPUYECKUX BBIPAKEHUH C MOMOIIBIO (POPMYIT CHHYCa, KOCUHYCA U
TAHI€HCa JIBOMHOTO YIJIA.

Tema 2.8. Conep:xanue y4yeOHOro MaTepuasa
DopMyJIbl IPUBEACHUS ITpeoOpa3oBaHue TPUTOHOMETPHUYECKUX BBIPAKEHUI ¢ TOMOIIBIO ()OPMYIT TPUBEICHHS
Tema 2.9. IIpakTnyeckoe 3ansiTHe
CymMa U pa3HOCTb CUHYCOB U [IpeoOpa3oBanne TPUTOHOMETPHUECKUX BBIPAKEHUH C TOMOILBIO (POPMYIT CYMMBI CHHYCOB, KOCHHYCOB
KOCHHYCOB Y TAHT€HCOB YTJIOB
Tema 2.10.

[Tpumenenue hopmyn
TPUTOHOMETPHHU IIPH PELIEHUU

Conep:xanue y4eOHOro MaTepuasa
Pemenue 3a1au mo TpUroHOMETPUU

3aja4
Tema 2.11.
. IIpakTnyeckoe 3ansATHE
[TonroroBka Kk KOHTPOJIBHOU . .
pabore Ne2 ITonroroBka K KOHTpOJBHOH paboTa 1o Teme «PelieHre TpuroHoMeTpUYECKUX YpaBHEHUI»
Tema 2.12. IIpakTnyeckoe 3ansiTHe
KonTponbnas pabora Ne2 KonTposbHas pabota 1o teme «PemieHne TpuroHoMeTpUYECKUX YpaBHEHUI
Tema 2.13.
Apxkkocunyc. Penienue ypaBHeHus Conep:xanue yueOHOro MaTepuaJia
cos(x)=a Apxkkocunyc. Peniennie ypaBHeHUs cos(X)=a U ypaBHEHH, CBOASIINXCS K HEMY
Apxkcunyc. Pemenue ypaBHeHUI Apxkcunyc. Perienue ypaBHeHu# sin(X)=a U ypaBHEHMH, CBOIAIIUXCS K HEMY
sin(x)=a
Tema 2.14.

APpPKTaHT€HC U apKKOTAHT€HC.
Pemenue ypaBHeHmit tg(x)=a u
ctg(x)=a

Conep:xaHue yueOHOro MaTepuasa
ApKTaHTEHC ua apKKoTaHTeHc. Perienne ypaBHeHul tg(x)=a u ctg(x)=a u ypaBHEHUIA, CBOAAIIUXCS K
HUM

Tema 2.15.
Pemenne npocreitmme
TPUTOHOMETPUYECKUX YPABHEHUM

HpaKTI/I‘IeCKOC 3aHATHE
Pemienue HpOCTCP'IHlHX TPUTOHOMCTPUICCKUX ypaBHeHI/II\/’I C MIOMOLIBIO TPUTOHOMETPUUCCKOTO Kpyra

Tema 2.16.
TpuronomeTpuuecke ypaBHEHUS,
CBOJSIINECS K KBAJAPATHBIM

Conep:xanue yueOHOro MaTepuasa
Pemrenne TpuroHOMeTpUYECKUX YPaBHEHHUM, CBOJAIINXCS K KBaJAPATHBIM

Tema 2.17.
OnHopoaHbIe
TPUTOHOMETPHUECKHUE YPAaBHEHUS

Conep:xanue yueOHOro MaTepuasia
Pemrenne oqHOPOIHBIX TPUTOHOMETPUYECKUX YPABHEHUI
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Tema 2.18.

IIpakTH4yeckoe 3aHATHE

YHuBepcagbHast Pemienue TpuroHOMETpUYECKUX YPAaBHEHUH € TIOMOIIBI0 YHUBEPCATbHOW TPUTOHOMETPHUUYECKOM 2
TPUTOHOMETPHYECKAs MOJICTAHOBKA MOJICTAHOBKH
Tema 2.19.
IIpakTHyeckoe 3aHATHE
MeTox BCIOMOTraTeIbHOTO . 2
Pemenuie TpUroHOMETPUUECKUX YPAaBHEHHI ¢ METOJIOM BBE/ICHUS BCIIOMOTATEIbHOTO apTryMeHTa
aprymeHra
Tema 2.20. Coaepixanue yueOHOro MaTepuaa
Pemenue npocreimmx Pemenue npoctelnx TPUrOHOMETPUYECKUX HEPABEHCTB U HEPABEHCTB, CBOSIINUXCS K HUM 2
TPUTOHOMETPUUYECKIX HEPABCHCTB
Tema 2.21.
. IIpakTH4eckoe 3aHsATHE
[ToaroroBka Kk KOHTPOJIBHOU . . 2
patore Ne3 [TonroroBka K KOHTPOJBHOH paboTa 1o Teme «PemieHre TpUroHoMeTpUYeCKuX ypaBHEHUIN
Tema 2.22. IIpakTH4Yeckoe 3aHsATHE )
KonTponbnas pabora No3 KonTponbHas pabota no Teme «PerieHne TpuroHOMeTpUYECKUX YpaBHEHUI»
Paznea 3. @OyHKIUH, UX CBOIiCTBA U TPaMKH 24/0
Tema 3.1. Conep:xanue yueOHOIro MaTepuaJia
Onpenenenne yrcnoBoi GyHKuu | OnpenencHue YUcIoBoi GyHKIMU U ciocoObI ee 3amanus. O0IacTh onpeeeHus 1 00JacTh 3HAUCHUI 2
U CIIOCOOBI ee 3aaHus GbyHKIMH.
Tema 3.2. Conep:xanue yueOHOro MaTepuasa 2
CaoiicTBa GyHKIHI YeTHOCTh-HEUETHOCTh, MOHOTOHHOCTb, IEPUOJAUYHOCTb.
Tema 3.3.
. Conep:xaHue yueOHOro MaTepuasa
N3yueHne noHATUs: 00paTHOM N . 2
Ob6nacTp onpeneneHus U 001acTh 3HaUeHUI 00paTHOM QyHKIMH.
byHKIUN
Tema 3.4.
IIpakTH4yeckoe 3aHsATHE
OyHKIIMOHATBHBIE 3aBUCUMOCTH B . 2
HccnenoBanne (yHKIIMOHATBHBIX 3aBHCUMOCTEH B peaibHBIX MPOIECccax.
peabHbBIX Ipoleccax
Tema 3.5. IIpakTH4yeckoe 3aHsATHE
HccnenoBanue GyHKIMH. Cxema uccnenoBanus GyHkuuu. Pemenue 3agad. Casuru rpaduka GyHKIIUU IO OCAM X U Y, CXKaTHE U 2
[TpeobpazoBanust HyHKIMIA pacTsbKkeHue BJ1oJIb ocu X 1 Y. [loctpoenue rpadukoB GyHKINM ¢ MOAYJIEM.
Tema 3.6. IIpakTH4eckoe 3aHsATHE )
HToroBasi KOHTPoJIbHasI padoTa HToroBast KOHTpoOJIbHAs paboTa
2 cemecTp
Tema 3.7. Conep:xxanue yueOHOro MaTepuaJia ’
Crenennble GpyHKINN CBoiicTBa cTeneHHbIX QpyHKIM. Pemenue 3a1au.
Tema 3.8. IpakTHYecKoe 3aHsATHE 2
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[Toxa3zaTenbHble PYHKIUU

CoiicTBa noka3zatenbHbIX (QyHKIMNA. Pemenue 3anay.

Tema 3.9.

IIpakTHYeckoe 3aHATHE

Jlorapudmirieckue dysKumn CaoiicTBa orapupmudecknx GpyHkuuid. Pemenue 3anau. 2
Tema 3.10. IIpakTHYecKoe 3aHsATHE
Tpuronomerpuueckue GyHKIUU CBoiicTBa TPUTOHOMETPUYECKUX PYHKIUHU Y=COSX U y=sinX. OOpaTHbIe TPUTOHOMETPUIECKHE 2
y=COSX U y=sinx ¢dbynkuuu. Pemenne 3agay.
Tema 3.11. Coaeprxanue yueOHOIro MaTepuasa
Tpuronomerpuyeckue GyHKIUU CaoiicTBa TpUroHoMeTpudYeckux pyHKIUU y=tgx u y=ctgx . OOpaTHbIC TPUTOHOMETPUYECKUE 2
y=tgx u y=ctgx ¢dbysakun. Pemenue 3amay.
Tema 3.12. IIpakTHYeckoe 3aHATHE ’
KonTponbHas padorta Ne4 KonTposbHas padorta no teme «@yHKIIMY U UX CBOMCTBa.
Pazneua 4. Komo0unaropuka 14/2
Tema 4.1.
% T — Coaep:xxanue yueOHOro MaTepuaJia >
ye P OcHOBHbIE TOHATHUSI KOMOMHATOPHKHU.
KOMOWHATOPHKH.
Tema 4.2. IIpakTHYeckoe 3aHATHE )
[TpaBuiio npon3BeaeHUs [TpaBuiio npousseneHus. Pemenue 3amay.
Tema 4.3. IIpakTHYeckoe 3aHATHE >
Pazmernienusi, coueTaHus Pasmenienus, coueranus. Pemenue 3amad.
Tema 4.4. IIpakTHYeckoe 3aHATHE ’
ITepecranoBku ITepecranoBku. Pemenue 3anay.
Tema 4.5. IIpakTHYeckoe 3aHATHE
Pemenne npaktuyeckux 3anad ¢ Pemenue npakTuyeckux 3ajad ¢ UCIOJIb30BaHUEM IIPABHII KOMOMHATOPUKH. ’
MCIOJIb30BaHNEM TIPABHII
KOMOMHATOPUKHU
Tema 4.6. IIpakTHyeckoe 3aHATHE ’
bunom Herotona bunom Herorona. Pemenne 3anau.
Tema 4.7. IIpakTHyeckoe 3aHATHE 2
Kontponbnas padota No5 KontponbHas padota «KoMOUHaTOpHKaY.
Pa3nea S. Teopusi BeposiTHOCTEH 27/0
Tema 5.1 Conep:kanue y4eOHOIro MaTepuaJa ’
CoObITusl. BeposITHOCTD COOBITHS Co0biTus. BepositHoCTh coObITHS. Perienne 3a1a4.
Tema 5.2 IIpakTHYecKoe 3aHATHE )

CBoliCTBa BEPOATHOCTEN

CaolicTBa BeposiTHOCTEN. Perenue 3amay.
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Tema 5.3

IIpakTHYecKkoe 3aHATHE

2
OTHOCHUTENBHAS YacTOTa OtHocuTenbHas yactora. Pemenue 3anay.
Tema 5.4 Coaepxxanue yueOHOIro MaTepuasa ’
Teopema coXeHUs BEPOSITHOCTEN Teopema cinoxeHus BeposiTHOCTeN. Pemienue 3amay.
Tema 5.5
IIpakTHYeckoe 3aHATHE
Teopema yMHOXEHUS N 2
. Teopema ymHOeHUs BeposTHOCTEN. Perenue 3anay.
BEPOSITHOCTEHN
Tema 5.6
. IIpakTHYeckoe 3aHATHE
CymMma BeposITHOCTEH . N 2
. CymMa BeposITHOCTEH IPOTUBOIMOIOKHBIX COOBITHH. Pemenue 3a1ay.
MIPOTUBOMNOJIOKHBIX COOBITUI
Tema 5.7 IIpakTHYeckoe 3aHATHE )
[ToHast rpymima coObITHIA [Tonnas rpynmna coObITHil. Permenue 3anad.
Tema 5.8 IIpakTHYeckoe 3aHATHE )
Ycii0BHas BEPOATHOCTh YcnosHas BepossTHOCTh. Dopmyna beiteca. Peenue 3agau.
Tema 5.9 IlpakTH4yeckoe 3ansATHE )
CrnyyaiiHble BETMUUHBI Crnyuaiinble BennuuHbl. Pemenue 3anay.
Tema 5.10
- IIpakTnyeckoe 3ansaTHE
3aKoH pacnpe/iesieHus CydaiiHON o . 2
3aKoH pacnpeaeneHus ciy4yailHoi BelnnunuHbl. Pemenue 3anay.
BEJINYUHBI
Tema 5.11
IIpakTH4yeckoe 3ansATHE
LleHTpanbHbIe TEHAECHUNN . . 2
N [lenTpanbHbIC TEHICHIIUN CTy4YallHON BeTUYHHBL. Pemenue 3amay.
CITy4alHOUN BEJTUYHHBI
Tema 5.12 IIpakTHYeckoe 3aHATHE )
Pemenne 3amau Pemenne 3anau.
Tema 5.13 IIpakTHYeckoe 3aHATHE ’
Kontponbnas padorta No6 KontponbHas padota o teme «Teopust BEposITHOCTEM. .
Pazneua 6. Hayana maTreMaTH4ecKoro aHajamsa 58
Tema 6.1 Copaepxxanue yueOHOro MmaTepuasa ’
o Co0bbITHE, BEpOSTHOCTH COOBITHS, CII0)KEHUE U YMHOKEHHE BEPOSITHOCTEH.
UucnoBsle OCIE10BaTENbHOCTH
Tema 6.2. Coaep:xxanue yueOHOro MaTepuaJia )
[Ipenen nociaenoBaTenbHOCTH IIpenen nocnenoBaTenbHOCTH
Tema 6.3.
Coaepixanue y4yeOHOIro MaTepuasa
Beruncnenne cymMmsl 2

OCCKOHEYHOr0 YMCJIOBOTO paaa

Brrunciaenue CYMMBI OCCKOHEYHOT'O YHCIOBOIO paAaa. Perenue 3agay.
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Tema 6.4.

CyMMa GecKOHEUHOU yOBIBaromen

re€OMETPUUYECKOI POTrPECCUN

IIpakTHYeckoe 3aHATHE
Cymma OeckoHeUHOH yOBbIBarOIIeH reoMeTpHIeCcKoi mporpeccun. Pemenue 3amay.

Tema 6.5.
[TonsaTHE TpOU3BOAHOM, €€
MEXaHUYECKUH CMBICI

Conep:xanue yueOHOTro MaTepuaJia
[TonsiTue MPOM3BOAHOM, €€ MEXaHUYECKUI CMBICI. Pelienue 3a1ay.

Tema 6.6.

[Ipou3BoiHas creneHHoN QYHKIIUN

Conep:kanue y4eOHOT0 MaTepHuaJa
[TpousBonHas creneHHol GpyHkuun. Pemenne 3amad.

Tema 6.7. Conep:kanue y4eOHOT0 MaTepHuaJia
[IpaBuna quddepennpoBanus [TpaBuna nuddepennmponanus. Pemenne 3agay.

Tema 6.8.

Coaep:xxanue yueOHOro MaTepuaJia
[Ipon3BOHBIE 3JIEMEHTAPHBIX .
N [Tpou3BonHbIC NIeMEeHTapHBIX (yHKIUH. [IprMepsl.
byHKIMi
Tema 6.9.

[Ipumenenue TadmuIy
MIPOU3BOIHBIX IIEMEHTAPHBIN

IIpakTH4yeckoe 3ansATHE
HaxoxieHne mpou3BOIHBIX (PYHKIIHHA ¢ TIOMOIIBIO TAOIHIIBI TIPOU3BOIHBIX.

byHKIMi
Tema 6.10.
. Conep:xxanue yueOHOIro MaTepHaJia
['eomMeTpHUYECKHIT CMBICIT . .
N I'eomeTpuueckuit cmbica mpou3BoAHON. Pemenue 3amay.
MIPOU3BOTHOM
Tema 6.11.

ITpoMexyTkH BO3pacTaHusl U
yObIBaHUS (QYHKIIUU

Coaep:xanue yueOHOro MaTepuaJia
[IpomexyTku Bo3pacTaHus v yobiBaHus GyHKIuu. Pemenue 3aaay.

Tema 6.12. Copaepxxanue yueOHOro MmaTepuasa
DKCTpeMyMbI QYHKIIMH OxctpeMyMbl QyHKIMU. Pemenue 3aaay.
Tema 6.13.

UccnenoBanue ¢pyHKIINU €
MTOMOIIIbIO TPOU3BOJAHOM

HpaKTI/I‘-IECKOE 3aHATHE
HccnenoBanue q)YHKI_[I/II/I C IIOMOIIIBIO HpOH3BO,ZLHOfI. Pemenue 3angad.

Tema 6.14.
HauOonbiiee n HauMeHblee
3HaYeHue PyHKIUU

Conep:kanue y4eOHOTr0o MaTepuaJa
Haubonpiiee u HanMeHblee 3HaUeHne (QYHKIMU. Pemenue 3aqay.

Tema 6.15.

Pemenne conepxaTenbHbIX 3a1a4

Ha HaXO0X/IeHHe HauOOoJIbIIEro
(HaMMEHBIIEr0) 3HaUYeHus

Conep:xkanue y4eOHOIro MaTepuaJa
Pemenne copepkarenbHBIX 3a7a4 HA HAXOXKIEHNUE HAUOOBIIETr0 (HAUMEHBIIIETO) 3HAYSHUS (PYHKITHH.
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byHKIIMN

Tema 6.16.
BeimykiocTs rpaduka ¢pyHKuuy,
TOYKH TIepernda

IIpakTHYecKkoe 3aHATHE

Brimykiiocts rpaduka ¢yHKIMH, TOUkH nepernda. MccnenoBanue QyHKIIMH Ha BBITYKIOCTD

Tema 6.17.
®uU3NYECKUI CMBICT TPOU3BOTHOM

HpaRaneCKoe 3aHATHE

®dusndeckuit CMbICT Tpou3BoAHON. Pemenue 3amau. MccnenoBanue GpyHKIMY Ha BBITYKIOCTh-

BOTHYTOCTb.
Tema 6.18. IIpakTHyeckoe 3aHATHE
Konrponbnas pabora Ne7 KonrponbHas padora no reme «IIponsBoanas»
Tema 6.19. Conep:kanue y4eOHOT0 MaTepuaJa
[TonsiTre nepBo0Opa3HO GYHKITUN [Tonsitre nmepBooOpasznoit pyukiwu. [Ipumepsl. Permenne 3amad.
Tema 6.20.
Coaep:xxanue yueOHOro MaTepuaJia
[IpaBuna HaxoXIEHUS
[IpaBuia HaxoxAeHUs IepBO0Opa3HbIX. Pemenue 3anay.
MIepBOOOPA3HBIX
Tema 6.21.

Pemenue 3agau Ha CBA3b
1epBoOOpa3HON U €€ MPOU3BOTHON

IIpakTHYeckoe 3aHATHE
Pemenue 3a1a4 Ha CBA3b MEPBOOOPA3HOI U €€ MPOU3BOAHOMN

Tema 6.22. Conep:xxanue yueOHOTro MaTepuaJia
Heonpenenennsiii nHTErpas Heonpenenennniit uaterpai. [Ipumepsl. Tabnuiia HHTErpajos.
Tema 6.23.

HaxoxxaeHue uHTerpaios ¢
IIOMOIIBIO TAOJIHIIEI
1epBOOOPA3HBIX

IlpakTH4yeckoe 3ansATHE
Haxosx1eHne nHTerpajioB METO10M 3aMEHBI IEpEMEHHON. Pemenue 3anay.

Tema 6.24.
Haxoxnenue uHTErpajioB METOAOM
3aMEHBbI IEPEMEHHON

IIpakTHYecKkoe 3aHATHE
HaxoxneHnne nHTErpajioB METOIOM 3aMEHBI IepeMeHHOM. Pemenue 3amay.

Tema 6.25.
Brruncnenue onpeneneHHbix
unrerpainosB. Popmyia Herorona-
JleiiOHua

IIpakTHYeckoe 3aHATHE
Beruucnenue onpeneneHHbIx nHTErpanoB. @opmyna Hetorona-Jleitbauna.

Tema 6.26.
[Tmomaas KpUBOIMHEHHON
Tpaneuuu U onpeIeIeHHBIN

WHTETpaJl.

Conep:kanue y4eOHOIro MaTepuaJa

[Tmomaae KpUBOIMHENHOM TpaIlELIMU U ONPEACIICHHBIN nHTErpai. Pemenue 3aqay.

Tema 6.27.
[Tpumenenne nHTErpasia s

Conep:xanue yueOHOro MaTepuaJia

[IpuMeneHnne nHTErpaia sl BRIYUCIEHUS TI0Ma el miockux ¢uryp. Pemenne 3amay.
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BBIUMCIIEHMS ITOIAAEH
Tema 6.28.
IIpakTHYecKkoe 3aHATHE
IIpuMeHeHne nHTErpaa 1uist . 2
[IpumeHeHue uHTErpaia i BEIYUCICHHS 3HAaUeHUH (pU3NUYecKuX BelnyuH. Perenue 3ama4y
BBIUMCIICHHS PU3NYECKUX BEJTMYUH
Tema 6.29. IIpakTnyeckoe 3ansATHE ’
KonTponbnas pabora No§ KonTposbHast padora no treme « MHTErpasbi».
Paspnea 7. YpaBHeHUS M HEPABEHCTBA 30/0
Tema 7.1.
N Coaep:xxanue yueOHOro MaTepuaJia
[Mpocreiime cBeeHNs O KOPHSIX . . 2
. [Tpocreiimme cBeeHUs 0 KOpHAX anreOpandeckux ypaBHeHui. Pemenune 3a1a4.
anredpanvyecknux ypaBHEHUN
Tema 7.2. Coaeprxanue yueOHOro MaTepuasa )
PaBHOCHJIBHOCTH ypaBHEHUI PaBHocuibHOCTH ypaBHeHHi. Pemenue 3a1a4.
Tema 7.3.
Conep:xanue yueOHOro MaTepuaJia
OOm1re METOABI pelIeHus . 2
o Pemenue ypaBHeHHid.
ypaBHEHUH.
Tema 7.4. Conep:xanue yueOHOro MaTepuaJia ’
MeToJ pa3noKeHus Ha MHOXUTEIN Pemennie ypaBHeHUH METOJIOM Pa3I0KEHUSI HA MHOKUTEIIH.
Tema 7.5.
MerTo BBeIeHHS] HOBOM Coaep:xxanue yueOHOro MaTepHaJia )
IIEPEMEHHOM IS peLICHUS Pemenne ypaBHeHUI METOAOM BBEACHUS HOBOM IIEPEMEHHOM.
ypaBHEHUH.
Tema 7.6.
. Copaepxxanue yueOHOro MmaTepuasa
DYHKIMOHAIBHO - TpapUuecKuit . 2
MeTon Pemenue ypaBHenuii (QyHKIIMOHAIBHO - rpad)UuECKUM METOJOM
Tema 7.7. IIpakTHYeckoe 3aHATHE ’
KonTponbHas padota Ne9 KonTtpoJsabHasi pabora no teme «Penienue ypaBHeHHii»
Tema 7.8.
. Conep:xxanue yueOHOro MaTepuaJia
Pemienne HepaBEHCTB € OHON 4 . 2
. Pemmennie HepaBeHCTB ¢ OIHOM MEPEMEHHON METOJI0M UHTEPBAJIOB
IIEPEMEHHOM.
Tema 7.9.
N IIpakTHyeckoe 3aHATHE
Cucremsl ypaBHeHH. MeToq . 2
Pemenue cuctem ypaBHEHUI METOAOM IOJICTAHOBKHU
MOJICTAHOBKHU
Tema 7.10.
. Copaepxxanue yueOHOIro MaTepuasa
Cucremsl ypaBHeHH. MeTog . . 2
Pemenue cuctem TMHEHHBIX YpaBHEHUM METO/IOM alnreOpanuecKkoro CIoXeHHs.
anreOpanvecKoro CIOKEHHUS.
Tema 7.11. Copaepxxanue yueOHOro MaTepuaJa 2
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Cucremsl ypaBHeHH. MeTog
BBE/ICHUSI HOBBIX IEPEMEHHBIX

Pemenue cucteMnl ypaBHeHHﬁ MCTOOM BBCACHUSA HOBBIX IICPECMCHHBIX

Tema 7.12.
N IIpakTHYeckoe 3aHATHE
CucremMbl HEpaBEHCTB C OJHOU . . 2
. Pemenue cuctem HEpaBEHCTB C OHON EPEMEHHOM
IIEPEMEHHON
Tema 7.13.
I'paduueckuii meTon pereHus IIpakTHYeckoe 3aHATHE 2
CHCTEM HEPaBEHCTB C JBYMS ['padmyeckuit MeTo pelIeHns CUCTEM HEPABEHCTB C IBYMS IIEpEMEHHBIMU
MepEMEHHBIMU
Tema 7.14.
Conep:kanue y4eOHOT0 MaTepHuaJa
[IpuMeHneHne MareMaTHUEeCKUX
[IpuMeHeHre MaTeEMaTUYECKUX METOOB JUIsl PELIEHNUS COJIepKaTeNbHbIX 3a/1a4. MaTemMaTHuecKkoe 2
METO/IOB ISl PELLICHUS
MOJEIIMPOBAHHUE.
COJIepKaTeNbHbIX 3a/1a4
Tema 7.15. IIpakTH4yeckoe 3anATHE ’
KonTposabnas pabora Nel0 KonTposibHas padborta no teme «CucteMbl ypaBHEHUH U HEPABEHCTBA»
Pa3nean 8. IIpsiMmble ¥ MII0CKOCTH B IPOCTPAHCTBE 22/0
Tema 8.1.
Coaep:xxanue yueOHOro MaTepuaJia
[Ipeamer crepeoMeTpuu, aKCUOMBI 2
[Ipenmer crepeomeTpuu. AKCMOMBI CTEPEOMETPUH.
CTEpPEOMETPUN
Tema 8.2
. Conep:xxanue yueOHOro MaTepuaJia
[TapamiensHOCTh TPSAMBIX, TIPSIMOI . 2
[TapannensHOCTh IpsiMBIX. [lapannenbHOCTh NPSIMON U MIIIOCKOCTH.
Y TJIOCKOCTH
Tema 8.3.
B3anMHoe pacnonoxeHue npsmbIx Conep:xxanue yueOHOro MaTepuaJia )
B IIPOCTPAHCTBE. YTOJI MEXIY B3anMHoe pacmonoxkeHne NpsMbIX B TPOCTPAHCTBE. YTOJI MEXIY ABYMS TPSIMBIMH.
JBYMS IPSIMBIMHU
Tema 8.4. Conep:xxanue yueOHOro MaTepuaJia )
[TapannenbHOCTh IIIOCKOCTEN [TapannensHOCTB IUIOCKOCTEN. Pemenne 3anay.
Tema 8.5. Conep:xxanue yueOHOro MaTepuaJia ’
[Tapayuenenunes, [Tpsimoit mapayuenenunen. Haknonnsril napayuienenunen. Kyo6.
Tema 8.6.
N Conep:xkanue y4eOHOIro MaTepuaJa
[lepnieHqUKyYASIPHOCTD MPAMOU U - 2
[lepneHauKyISIPHOCT MPSIMOM U TUIOCKOCTHU. Peenue 3anay.
MJIOCKOCTH
Tema 8.7. Coaepxxanue yueOHOIro MaTepuasa )

IlepnenquKysip ¥ HAKJIOHHBIE.

[Tepnennukynsap. Haknonnas. [Ipoexums. Yros Mexay NpsMON U IUIOCKOCTBIO.
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VYroia Mexay npsaMon u

IUIOCKOCTBIO
Tema 8.8. IIpakTHyeckoe 3ansATHE ’
Teopema o0 Tpex nepneHauKymIspax Pemenne 3a1a4 ¢ IPpUMEHEHUEM TEOPEMBI O TpEX NEPIEHANUKYIISIPaX.
Tema 8.9.
N Coaep:xxanue yueOHOro MaTepuaJia
JIByrpaHHbIN yroJI. 9 . 2
. JIByrpanHslii yroiu. IlepneHuKynspHOCTb IIIOCKOCTEN
[leprieHAMKYISIPHOCTD IIOCKOCTEMN
Tema 8.10. IIpakTHyeckoe 3aHATHE ’
Terparap Terpasp. Oxrarap. Pemenue 3anay.
Tema 8.11. IIpakTHYeckoe 3aHATHE ’
KontponbsHas padora Nell KonTtponbHast pabora no teme «IIpsiMble ¥ TIIOCKOCTH B POCTPAHCTBEY
Pa3nen 9. MHOrorpaHHUKH M KpYIJible Tejia 28/0
Tema 9.1. Coaepixanue yueOHOro MaTepuaa )
[Tonsite MHOTOTpaHHUKA. [Ipr3ma Bepmmnsl, pedpa, rpaau MEHOTOrpanHuka. [Ipusma. [psmas npusma. [IpaBmiibHas mpu3ma.
Tema 9.2. IIpakTnyeckoe 3ansATHE ’
ITupamma ITupamuna. Beicora nmupamuibl. Anodema.
Tema 9.3. IIpakTnyeckoe 3ansaTHE )
YcedeHHas nupamMua ¥YceueHHas nupamuja. BeicoTa yceueHHOM MpaMuabl.
Tema 9.4. IIpakTnyeckoe 3ansATHE ’
Hunuaap BeicoTa nunnnapa. Pa3sepTka 00KOBOH MOBEPXHOCTH LIMIJIMHAPA
Tema 9.5. IIpakTHYeckoe 3aHATHE )
ITnoniaib NOBEPXHOCTU LMJIMHAPA ITnoniazp NOBEPXHOCTH WJIMHAPA
Tema 9.6. Conep:xxanue yueOHOro MaTepuaJia )
Konyc BricoTta konyca. O6pasytomias. PazBepTka KoHyca.
Tema 9.7.
[Tnomaas 60KOBOM 1 MOTHOM . HpaKTvnquKoe Jatrrie 2
[Tnomans 60KOBOI U MOTHOM MOBEPXHOCTH KOHYca. Perienue 3a1ad.
MTOBEPXHOCTU KOHYCa
Tema 9.8. IIpakTHYeckoe 3aHATHE ’
Cdepa n map Lentp chepsl. Paguyc chepsr. lap.
Tema 9.9.
[Tonsarue o6bema. O6beM IIpakTnyeckoe 3ansTHE ’
MPSIMOYTOJIBHOTO [apannenenunen. Ky6.
napajuleJIenunea
Tema 9.10. Conep:xxanue yueOHOro MaTepuaJia )

O6BeM npu3mMsbl

(I)opMyna JJIs1 HAaXOXACHU A o0beMa IMPpU3MBI. Pemenue 3agay.
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Tema 9.11.

IIpakTHYecKkoe 3aHATHE

2
O0Bem UIMHApA dopMyna 71 HaXOXKIEHUsT 00beMa uInMHpa. Pemenne 3aay.
Tema 9.12. IIpakTHYecKoe 3aHATHE ’
O6beM nupaMuIsl dopmyna 1 HaXoXKJIeHus: o0bema nupamuabl. Pemenue 3amay.
Tema 9.13. IIpakTnyeckoe 3ansATHE ’
O06beM KoHyca U 1apa dopmyra s HaX0XKJIeHUsl o0bema KoHyca U mapa. Pemenue 3aau.
Tema 9.14. IIpakTHYeckoe 3aHATHE )
KontponbHaspadoTaNel?2 KontposbHas padota nmo teme «ILiomaaps MOBEpXHOCTH U 00BEMY.
Paznea 10. KoopauHarthl 1 BeKTOpa 23/0
Tema 10.1.
[IpsimoyronbHas cucrema Coaeprxanue yyeOHOro MaTepuasa 5
KOOpJUHAT B IPOCTPAHCTBE. [IpsimoyronbHas cucteMa KOOpAUHAT B MIpocTpaHcTBe. KoopAMHATEI BEKTOpA.
Koopaunarsl BekTopa
Tema 10.2.
. Conep:xanue yueOHOro MaTepuaJia
IIpocreiime 3amauu B 2
Pemenue 3a1a4 ¢ MOMOIIBI0 METO/1a KOOPAUHAT
KOOpJIUHATaxX
Tema 10.3.
Coaep:xxanue yueOHOro MaTepHaJia
CkansipHoe pou3BeICHUE 2
CkaisipHO€E ITPOU3BEIEHUE BEKTOPOB.
BEKTOPOB
Tema 10.4.
IIpakTnyeckoe 3ansATHE
BekropHoe npousseneHue 2
BekTopHOE Ipon3BeIeHNE BEKTOPOB.
BEKTOPOB
Tema 10.5.
. Copaepxxanue yueOHOro MmaTepuasa
YpaBHeHHE IPAMOHN. YTOJI MEKIY . 2
VYpaBHeHHe NpsAMOM. YTOI MeXAY IPSIMbIMH.
TIPSIMBIMU
Tema 10.6. IIpakTHYecKkoe 3aHATHE ’
YpaBHEHHE INIOCKOCTH Pemrenne 3a1ay Ha ypaBHEHME IUIOCKOCTH.
Tema 10.7.
IIpakTHYecKkoe 3aHATHE
Boruncnenue yrioB Mexy 2
Pemenue 3a1a4 Ha HAXOXKACHHUE YTIIOB MEXAY IPSIMBIMU U TNIOCKOCTSMH.
IPSIMBIMHU U TUIOCKOCTSIMH
Tema 10.8. IIpakTHYeckoe 3aHATHE )
YpaBHeHue chepbl Llentp chepsl. Paguyc cheprl. YpaBHeHHE CheEpBI.
Tema 10.9.
Copaepxxanue y4yeOHOIro MaTepuasa
MeTo KOOpAMHAT IPU PELLIEHUU 2
sanau ITpumeHeHne MeTO1a KOOPAMHAT IIPU PELLIEHUH 3a4a4
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Tema 10.10. Coaepxxanue yyeOHOIo MaTepuasa ’
JBrxeHus. JIBroKeHUS.
Tema 10.11. Coaepxxanue yueOHOIro MaTepuasa ’
I{enTpanbpHas u oceBasi CHAMMETPUU enTtpanpHas cummerpusi. OceBasi CHMMETpPHSL.
Tema 10.12. IIpakTHYeckoe 3aHATHE ’
Kontposbnas pabora Nol3 KontponbHas padota no teme «KoopauHaThl 1 BEKTOPAy.
Tema 10.13. Conep:xanue yueOHOro MaTepHaJia 1
IloaBenenue UTOTOB. O6001IeHre TPOIICHHOTO MaTepHaa.
Beero 340/332
12/6

[TocnenoBarenbHOE TeMaTHUECKOE IUIAHUPOBAHUE COJEp)KaHUS paboueill mporpaMmsbl 0011e00pa3oBaTeNbHON y4eOHON AMCHMILIMHBI, KaJleHIapHbIe
00BEMBI, BUABI 3aHATHH, (OPMBI OPraHU3AINN CAMOCTOSTEIFHON pabOThI TAK)Ke KOHKPETU3UPYIOTCS B KaJeHJapHO-TeMaTrndeckoM 1uiane (I[Tpunoxenne Ne

1)
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3. ®OPMbI KOHTPOJI5SI K METOAUYECKHUE MATEPHAJIBI, OITPEJAEJISIIOIIUE
IMPOUHEAYPbl OHEHUBAHUSI BSHAHUU, YMEHUH, IIPAKTHYECKOTI'O OIIBITA,
XAPAKTEPHU3YIOIIUX ITAIIBI ®OPMUPOBAHUA KOMIIETEHIIHU

®onp oueHouyHbIx cpeAcTB (nanee — POC) — KOMIUIEKT METOJIUYECKUX U KOHTPOJIBHBIX
MaTepuasoB, HCHOJIB3YEMBIX MpPU NPOBEACHHHM TEKYIIET0 KOHTPOJS OCBOEHUS DPE3yJIbTaTOB
o0yueHus u npomexxyrouHo arrecrauui. (Ilpunoxxenue Ne 1).

4. YCJIOBUMA PEAJIM3ALIMHU JTUCIHUIIJIMHBI

4.1. Tp660BaHI/Iﬂ K MUHUMAJIBHOMY MaTC€PHAJIBbHO-TEXHUYECCKOMY odecnevYeHun1o

Jisi OCBOGHMS IUCHMIUIMHBI TpeOyercss yuyeOHas ayauTopus, KOTOpas JOJDKHA
YIIOBJIETBOPATH TpeOoBaHUsIM CaHUTAPHO-IUIEMHOJIOTHYECKUX TPABUII 1 HOPMATUBOB M OBITH
OCHAIIIEHA TUIIOBBIM 00OPYZOBAaHHEM, B TOM YHCIIE CIEIUATU3UPOBAHHON Yy4eOHOH MeOenbio U
CpeAcTBaMu OOYYCHHs, JIOCTATOYHBIMHU JUJISl BBITIOJHECHUSI TPEOOBAHMI K YPOBHIO TOITOTOBKU
o0yyJaronmxcs

4.2. YuyedoHo-MeTOAMYecKOe M HHPOPMALMOHHOE 00ecneyeHHe TUCHUILINHBI (MO1YJIs1)

4.2.1. IlepeyeHb OCHOBHOM M JONOJHUTEILHON Yy4eOHOH JUTEpaTypbl, HEOOXOAUMOM st
OCBOCHMS AMCUUIIMHBI (MOXYJIs1)

OcHoBHasi yueOHas1 IuTepaTypa:
1. Aaumos . A., Koanseun FO. M., Trxauésa M. B., ®@éooposa: Anrebpa u Havaia

MaTemaruueckoro anamuza: 10—11-e kiaccel: 6a30BbIii U yrnyOiaEHHBIH ypoBHU— 12-€

u3n., crep., — MockBa: WiparensctBo Jlawb, 2024. — 463 c. — (cpemue
npodeccuoHasibHoe  oOpazoBanue). — ISBN  978-5-09-112136-0. —  Tekct
anekTpoHHbIN//DBC Jlanp[caiiT].—URL:

https://e.lanbook.com/book/408656?category=44381

2. Amanacan JI. C., Bymysog B. @., Kaoomyeg C. b., [losuax 3. I'., Kucenésa JI. C.:
I'eomerpus : 10—11-if knaccel : 6a30BbIN U YriyONnEHHBIA YypOBHU: YdueOHUK— 12-€ u31.,
ctep., — MockBa: M3narensctBo Jlanb, 2024. — 287 c. — (cpenHe npodeccuoHanbHoe
obpazoBanue). — ISBN 978-5-09-112137-7. — Tekcr : anexkrponnsiit//bC Jlans[caiiT].—
URL: https://e.Janbook.com/book/472934

Jlono/IHuTeIbHAA y4eOHas JInTepaTypa:
1. Mep3nsk A. I'., Homuposckuii Jl. A., ITonsikoB B. M. Anrebpa n Hayasia MaTeMaTH4€CKOIO

ananm3a: 10—11-e kmacchl: 6a30BbIN U YTIIYOJIEHHBIH YPOBHU— 6-€ U31., cTep., — MOCKBa:
WznatensbctBo Jlanp, 2022. — 480 c. — (cpeane mpodeccroHanbHOe 00pa3oBaHUE). —
ISBN 978-5-09-087877-7. — Tekct : onekrponnslit//3bC Jlans[caiit].—URL:

https://e.lanbook.com/book/360725

2. Mepznsak A. T'., Homuposckuit 1. A., Ilonakos B. M..: T'eomerpus : 10—11-i1 xnaccsr :
0a30BbIN U yrIyONEHHBIM ypOBHU: yueOHUK— 8-¢ m3., cTep., — MockBa: M3narenbcTBo
Jlanb, 2024. — 272 c. — (cpenne npodeccuonansHoe odpazoBanue). — ISBN 978-5-09-



https://e.lanbook.com/book/408656?category=44381
https://e.lanbook.com/book/472934
https://e.lanbook.com/book/360725

112260-2 — Texkcr
https://e.lanbook.com/book/437393

anexkTpoHHbINH//IBC Jlanb[caitt].—URL::

4.2.2. IlepeueHb pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHON  CeTH
«AutepHer» (majsee - cerb «UHTEpHET»), HEOOXOAUMBIX JIsi OCBOEHHS IMCHUIJIMHBI
(MmomyJis)

Ilepeuensb norosopos I6C u B/|

Cpok neiicTBust
HaumeHoBaHMe JOKYMEHTA ¢ YKa3aHHeM PeKBU3UTOB
JTOKYMEHTa
Horosop Ha moctynm k ObC ZNANIUM.COM wmexnay YYHuT B mune | C 12.07.2024 no
qupekropa CO® YYHuT u OO0 «3raanym»Ne 2024-36¢ ot 09.07.2024 11.07.2025
Jloroeop Ha noctyn k 9BC «95C FOPAUTY (1oHas KOIIEKIMS) MEKITY
C 06.03.2025 no
YYHuT B nmuue aupexropa CO YYHuT 1 OO0 «3neKTpoHHOE H31aTeIbCTBO 05.03.2026
Q FOPAUT» Ne 1/25-36¢ ot 06.03.2025 1. T
S Horoop Ha moctyn k DBC «YHuBepcurerckas Ombmmoreka ommaim» | 01.10.2024 mo
g Mexay Y YHuT «Hekcmenmay Ne 223-883 ot 19.08.2024. 30.09.2025
S Horosop Ha noctyn k ObC «Jlanp» mexnay YYHuT u uznarensctBom | C 08.08.2024 no
«Jlaap» Ne OI'3-647 ot 08.07.2024 07.08.2025
= Horosop Ha poctyn k COb mexny YYHuT u uzgarensctBoM «Jlanp» Ne | C 04.06.2024 no
,; CDBb 47-1C 5010-24 ot 04.06.2024 20.05.2026
E JloroBop Ha JIOCTYIl K 3JIEKTPOHHBIM H3IaHUSM B cOCTaBe 0a3bl JTaHHBIX C 01.01.2025 o
© «HAYUHASA OBJIEKTPOHHAS BUBJIMOTEKA eLIBRARY.RU» wmexny 3 0'1 2'202 5
= YVYHuT u OO0 H3B Ne OI'3-1283 ot 05.12.2024 T
< Horosop na B/l mucceprammit mexny YYHuT u PI'b Ne 223-664 ot | C 10.08.2024 mo
15.07.2024 09.08.2025
Horoop Ha moctyn k ObC BOOK.ru (moctym k y4eOHUKY: OCHOBBI
POCCHHCKOM TocyaapcTBEHHOCTH : yueOHuk / A. B. Manbko, A. A. Bunkos, B.
B. I'ypees [u ap.] ; mox pen. A. B. Mansko. — Mocksa : KnoPyc, 2024. — C 10.08.2024 no
263 c. — ISBN 978-5-406-12322-5) mexay YYHuT B muue aupexropa C | 09:08.2025
YYHuT u OO0 «KunoPyc meamna» Ne 6/u ot 16.10.2024 T.

o0pa3oBaTe/IbHOIO TMpolecca MO0 JAUCHUILVIMHE (MOAYJI0), BKJIKYAsA MNepevyeHb
NMPOrPpaMMHOI0 obecneyeHusi W HHGOPMAIMOHHBIX CHPABOYHBIX cHCTeM (nmpu
HE00XO0AUMOCTH)
Ne HaumenoBanue Koua-Bo IIK

. Office Standart 2010 RUS OLP NL Acdmc 200/ JIunienznonHbIH qoroBop Ne04297 ot 9.04.2012
2. Windows 10 Heorpannuenno / Microsoft Imagine. [lommucka

Ne8001361124 ot 04.10.2017r.

3. OneKTpOHHO-OMOIMOTeYHAas crcTeMa Heorpannuenno/ 3SHAHHUYM OOO [lorosop ot

Znanium 09.07.2024 Ne 2024 »6¢

5. UHBIE CBEJEHUSA 1 (MJIN) MATEPHUAJIBI

4.2.3. llepevyenb HHPOPMALMOHHBIX TEXHOJIOTHH, HCIOJIb3yEeMbIX NPH OCYLIECTBJICHHH

5.1. Ilepeyennb 00pa3oBaTeJbHbIX TEXHOJIOI Ui, HCIOJIb3YEMBbIX NPH OCYIIECTBICHUH
00pa3oBaTeIbHOIO NMpouecca Mo JMCIUIIHHE

AKTHBHBIE " HHTEPAKTUBHDLIC (l)Ole)l IPOBEACHUS 3aHATHIA
HCI’ZOJle’yIOWlC}l aKmuernvle U UHmMmepaKkmueHsvle Memoobl 06yll€Hl/l}l 6 npoyecce u3y4yeHus ()MCI/;MI’ZJZMHbl
oeslosvie U poJieevle ucpol.
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INPUJIIOKEHHUE1

MuHHCTEepCTBO HAyKH U BhICIIero oopa3oBanus Poccuiickoit deneparun
(benepanbHOE TOCYIaPCTBEHHOE OFOKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIET0 00pa3oBaHus
«Y (pUMCKUI YHUBEPCUTET HAYKH M TEXHOJIOTHII»

Crepnauramakckuii puiman

KOJIJIIC 2K

®OH/J OHUEHOYHBLIX CPEJICTB IO JIUCHUIIJIMHE
OVYII1.13 MaremaTHka

HanMeHoBaH#ME CIIEIMAIBHOCTH
44.02.01 /lowmkonvnoe oopazosanue (6ocnumamens oemeil 00UIKOJIbHOZ0
603pacma 6 NOJIUIUH2E6AIbLHOU 00PA306AMEIbHOIL cpede)

KBanuduxarus BeimycKHUKA
socnumameins 0emeil 0OUKOIbHO20 603PACMA 8 NOAUTUHEATLHOU
00pazosamenbHoUl cpeoe

I'on Havaa MOATrOTOBKU
2026

PazpaboTuuk (cocTaBUTEH)
Ilpenooasamens

Acnaee U.T.

yueHasl CTeleHb, y4eHOE 3BaHHe,
kareropust ©.11.0.

Dopma odyuenun: ounan

Crepiuramak 2026
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I ITaciopT )OHAOB OLIECHOYHBIX CPEICTB

1. Ob01acTh NpUMeHeHust

®onj oneHouHbIx cpeacTB (POC) nmpeaHazHayeH I MPOBEPKU PE3YIHTATOB OCBOCHHS
muciumuinael - OYIL13  Maremaruka, BXOAsIed B COCTaB IPOrpaMMbl  IOJATOTOBKHU
CIICIIUAJIUCTOB CpEeIHero 3BeHa mo crenuadbHocTH 44.02.01 JlomkoiapHOE o0Opa3oBaHUE
(BocmiuTaTelNb JACTEH JOIIKOJIBHOTO BO3PACcTa B TIOJWIMHTBATHLHONW 00pa30BaTeLHOM cpejie)

PaboTa oOy4arommxcst BO B3auMOJACHCTBUY ¢ TipernoaBareiaem 332 yaca

3 ®opMbI KOHTPOJISA M OLIEHKH Pe3yJ1bTATOB OCBOEHHUS TUCHUILINHBI

KoHTpo:1b 1 olieHKa pe3ynbTaToB OCBOCHUS — 3TO BBISIBICHHUE, H3MEPEHUE U OLICHUBAHHE
PE3yJIbTaTOB OCBOCHHUSI IUCIUTUIMHBI.

B coorBerctBUM ¢ y4yeOHbIM MaHoM crneuuanbHocTH  44.02.01  JlomkonbHOE
oOpa3oBanue  (BocmHTarelab JEeTE€d  JIOMIKOJBHOTO  BO3pacTa B  MOJMJIMHTBaJIbHOU
o0Opa3oBaTenbHOU cpene), paboyeil mporpaMmoi o0Ie00pa3oBaTeIbHON yUeOHON AUCIUITITUHBI
OVII.13 MareMaruka npeaycMaTpUBaeTCsl TEKYIIUNA U TPOMEXKYTOUHBIA KOHTPOJIb PE3yJbTaTOB
OCBOEHUS.

3.1 ®opMbI TeKyIEro KOHTPOJISA

Texymmii KOHTPOJIb YCIIEBAEMOCTH IPENCTABIISET COOON MPOBEPKY YCBOCHHUSI Y4E€OHOTO
MaTepuaia, peryJisspHO OCYIIECTBIEMYIO Ha MPOTSHKEHUU Kypca 00 yueHusl.

Texywmuii KOHTPOJb PE3yJbTaTOB OCBOEHHUS JHUCLUIUIMHBI B COOTBETCTBUU C paboueit
OpOrpaMMOil ¥  KaJeHJApPHO-TEMATUYECKUM IUJIAHOM MPOUCXOJUT TMPU  HCHOJIB30BaHUU
CIIEIYIOIINX 0053aTeIbHBIX (POPM KOHTPOJIS:

— BBINOJIHEHUE MTPAKTHYECKHUX padoT,

- IPOBEPKA BHIMIOJIHEHUSI CAMOCTOSITEIILHON paOOTHI CTY/ICHTOB,

- IPOBEPKA BHITIOJHEHUSI KOHTPOJIBHBIX PadoT.

Bo Bpemsi mpoBeneHHsI yUeOHBIX 3aHATHHA JOMOJHUTEIBHO HCIIONB3YIOTCS CIETYIOIINe
(GOpMBI TEKYIIETO KOHTPOJs — YCTHBIA OMNPOC, pElIeHHEe 3a]ad, TECTUPOBAHHUE IO TeMam
OTAEJIbHBIX 3aHITUH.

BbinoJiHeHHe W 3aIMTAa NpaKkTHYecKUX padort. [IpakTuyeckue pabOThl MPOBOAATCS C
LEJIbI0 YCBOGHHUS M 3aKPEIJICHUsS] PEe3yJbTaTOB OCBOEHHUS NUCUUIUIMHBL. B Xoxe mpakTuueckoit
paboThl oOydvarommecs ydarcs HCIOJIb30BaTh (HOPMYIbI, 1 MPUMEHSATHh Pa3TUYHbIE METOIUKU
pacuera, aHaJIU3MpPOBATh IMOJyYEHHBIE pE3yJabTaTbl M J€JaTh BBIBOJBL, ONUpPasCh Ha
TEOPETUYECKHE 3HAHMS.

Crnycok mpakTUYeCcKux padoT:

e [Ipaktuyeckas padora Nel «CTemneHp ¢ 1eNbIM MoKa3aTeIeM»

e [Ipaktnyeckas pabora No2 «CteneHu ¢ IeHCTBUTENBHBIM MTOKa3aTeIeM»

e [Ipaktuueckas padora Ne3 «ppanroHanbHble ypaBHEHUS»

e [Ipaktnyeckas pabora Ne4 «PemieHre NpUKIaAHbIX 33124 HA CIIOKHBIE TIPOLIEHTHI»

e [Ipaktnyeckas pabora Ne5 «Dopmyia nepexosia K HOBOMY OCHOBAHUIO JIOTapr(pma.

e [Ipaktuyeckas padora Ne6 «I[IpeobpazoBaHue BIpaKEHU ¢ JorapudMaMm

e [Ipaktuueckas pabora Ne7 «OmnpeneneHue TaHreHca U KOTaHT'€HCA YIJia

e [Ipaktnyeckas pabora Ne§ «IIpumeHeHnE OCHOBHBIX TPUTOHOMETPUYECKUX TOKIECCTBY»
e [Ipaktuyeckas pabora Ne9 «YHuBepcallbHasg TPUTOHOMETpHUUYECKas MOICTAHOBKA»

e [Ipaktuyeckas padora NelO «DyHKIMOHAIbHBIE 3aBUCUMOCTH B PEaJIbHBIX MIPOLEccax»
e [Ipaktuyeckas pabora Nell «VccrnenoBanue QyHKIHN

e [Ipaktuyeckas padora Nel2 «[IpeobpazoBanus QyHKIMI»

e [Ipaktuyeckas pabora Nel3 «Iloka3aTenbHble QYHKIII

e [Ipaktuyeckas pabora Nel4 «Jlorapupmuyeckue GyHKIHI
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[TpakTuyeckas padora Nel5 «Tpuronomerpuyeckue QyHKIMHA Yy=COSX U y=SinX»
[TpakTuyeckas padora Nel6 «M3ydyenue npaBuiia KOMOMHATOPUKI

[Ipaktrueckas padota Nel7 «lIpaBuiio mpou3BeaCHUS»

[IpakTrueckas padota Nel8 «Pa3menienus, coueTaHus

[TpakTuueckas padbora Nel9 «IlepectaHOBKI»

[TpakTuyeckas pabora Ne20 «Pemienne npakTHYECKUX 3a/1a4 C UCIIOJIb30BaHUEM PaBUII
KOMOWHATOPHKI

[Tpaktrueckas padota No21 «bunom HeroroHa»

[TpakTrueckas padota No22 «CBOHCTB BEpOSITHOCTEH

[Ipaktuyeckas pabora No23 «OTHOCHTENBHAS YAaCTOTa»

[IpakTrueckas padota Ne24 «Teopema ClIOKEHUST BEPOSTHOCTEH

[TpakTrueckas padota No25 «Cymma BEpOATHOCTEH MTPOTUBOIIOJIOKHBIX COOBITHIN
[TpakTuyeckas pabora Ne26 «IlomHas rpynmna coObITHI»

[IpakTrueckas padota No27 «¥YcnoBHasi BEPOSITHOCTH

[IpakTuueckas pabota No28 «CiydaiiHble BETUUYUHBD)

[IpakTuueckas pabota No29 «3akoH pacrpenencHus clydyaiiHOM BETUYHHBI)
[Ipaktrueckas padota Ne30 «lleHTpanbHble TEHACHIIMH CITy4alilHON BETUYMHBI
[Tpaktuueckas padora Ne31 «Cymma OeCKOHEUHO YOBIBAIOIIEH FreOMETPUUECKOM
IIPOrPECCUn»

[IpakTuueckas padota Ne32 «lIpumenenue TaOiauIbl IPOU3BOIHBIX SJIEMEHTAPHBIX
GbyHKIHI

[IpakTuueckas pabota Ne33 «lccrnenoBanue GyHKINU C TOMOIIBIO POU3BOTHOMN
[Tpaktuyeckas padora Ne34 «BreimykiocTs rpaduka QyHKINH, TOYKH Teperndar
[Ipaktuueckas padota No35 «DuU3MUECKUN CMBICI TPOU3BOTHOM

[IpakTuueckas pabora Ne36 «Pemienue 3aga4 Ha CBSA3b IEPBOOOPA3HON U €€
MIPOU3BOJHON»

ITpakTuyeckas pabora Ne37 «HeomnpeneneHHblit HHTErpa»

[TpakTrueckas padota Ne38 «HaxoxaeHre HHTETPaIOB C MTOMOIIIBIO TAOJIUIIBI
MepBOOOPAZHBIX»

[Tpaktrueckas padota Ne39 «HaxoxkneHre HHTErpajioM METO0M 3aMEHbI
MIEPEMEHHON

[TpakTuueckas pabota Ne40 «Brruncienue onpeeneHHbIX HHTerpanoB. @opmyra
HreroTona-JleitGuua»

[TpakTuueckas padota Ne41 «lIpumeHneHnue nHTErpana aias BEIYUCICHUS (PU3UIECKIX
BEJIMYUH»

IIpakTryeckas pabora Ne42 «PemieHne HepaBeHCTB C OHOM MepeMEeHHON»
[Tpaktrueckas padota Ne43 «CuctemMbl ypaBHeHH. MeTO OICTaHOBKH
[TpakTuyeckas pabora Ne44 «CucremMbl HEpaBEHCTB € OHOM IepeMEeHHON»
ITpakTruyeckas padora Ne45 «I'paduueckuil METO/ pelIeHUs CUCTEM HEPaBEHCTB C
JBYMSI IEPEMEHHBIMU»

[TpakTuueckas pabota Ne46 «Teopema o Tpex MeprneHAUKYIAPAX)»

[Ipaktrueckas padota Ne47 «Terpadap»

[TpakTuyeckas pabora Ne48 «ITupamunar»
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e [Ipaktuyeckas pabora Ne49 «¥YceueHHast mupaMuiar

e [Ipaktuyeckas padora NeS0 «{umunap»

e [lIpaktuueckas padora Ne51 «Ilnomaas TOBEPXHOCTH ITUITHHIP

e [IpakTuyeckas padora Ne52 «Ilnomaas 60KOBOW M IMOTHOM MOBEPXHOCTH KOHYCA»

e [Ipaktuyeckas padora Ne53 «[lonsrue oobema. O6beM IPSIMOYTOIBHOTO
napasuiesienunea»

e [Ipaktuyeckas pabora Ne54 «O0beM UIUHAPAY

e [Ipaktuueckas padora Ne55 «O0beM mupamMuab»

e [Ipaktnueckas padora Ne56 «O0beM mTupamMuab»

e [Ipaktuyeckas pabora Ne5S7 «O0beM KOHYycCa U IIapa»

e IIpaktunueckas padora Ne5S8 «BekTopHOE poU3BeCHUE BEKTOPOBY»

e [Ipaktnueckas padora Ne59 «YpaBHEHHE TIIIOCKOCTH

e [Ipaktuyeckas pabora Ne60 «Bprancienue yriaioB MexXy MPSIMBIMH U TTOCKOCTSIME

e [Ipaktuyeckas pabora Ne62 «YpaBHeHUe chepb»

IMpakTnyeckas padora Nel
«PemeHue NpUKJIaJHBIX 32124 HA CJIOKHbIE IPOLEHTHD)
CymectByeT popmyna sl HAUUCICHUS CIOXKHOTO MPOLICHTA!
S=A*(1+R)"

A- cymma BKJIaJa;

R- craBka nporienTa;

T- KOTM4eCTBO MEPUOIOB;

S- nony4yaemas cymma.

PaccmoTpuM HecKONbKO 3a7a4, pelaeMbIX Mo 3ToH (opmyiie.

3aoanue 1.

Paccuntate cymmy Bkiazma yepe3 3 rojga Ipu CIOXHOM mnpoueHTHoM crtaBke 10%
roJIOBBIX, eciu 06110 BiioxkeHo 100000 py6ieii.

3aoanue 2.

C Kxakol MpOLEHTHONW CTaBKOM HEOOXOMMO BIIOKHUTH JEHBIM B OaHK, €clii uepe3 2 roja
BKJIaIUMK XoueT nonyuuts 120000 pyOueii mpu nepBoHayansHOoM B3HOce 100000 pyGneit?

3aoanue 3.

3a 5 ner npu CIOXHOW MPOLEHTHOMW cTaBKe 7% TONOBBIX HA CUETY y BKJIAJYUKa CTAJIO
200000 py6seit. CKOTBKO JICHET OH BIOXKWI B OaHK?

3aoanue 4.

Jliisa oOyuenus B kojutexe HeoOxoaumo 120000 py6neit. Pogurenn OKcaHbl MONTOXKMIN
B Oank 75000 pyOneit mon 6% romoBbIX (ClOKHAs TMPOLIEHTHAs CTaBKa). bynmer nmu y Hux
HeoOXxoaumasi cymma, eciid moka OxcaHa B IepBOM KJjiacce (cuuTaTh 00ydeHue B mikosie 9 jier)?

3aoanue 5.

Bbopuc xouer Bnoxute 50000 pyOsielr Ha 5 ner, yToObl monyuuth He MeHbine 70000
py6neil. Onun OaHK mpeanaraeT BIOXKHUTH Je€HbI'M Moja 8% ToAoBbIX, a Japyroil - mox 0,5% B
Mmecsil. Kakomy 6aHky oTaaTs npennodrenune bopucy?

3aoanue 6.

Kakyio cymMMy HY)XHO BIIOXUTh B OaHK, 4TOObI 4epe3 3 rojma Ha cueTy Obuio 59550
pyOieii, eciu ciokHasi MpoLleHTHas cTaBKka OaHka paBHa 0,5% B mecsn?

IIpakTnyeckas padora Ne2
«le/IMeHeHI/le OCHOBHBIX TPUTOHOMETPUIECCKUX TOXKIECTB»
OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO
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sina + cos?a =1

BcnomHMM, WTO KBaapar JF000T0 Ymcia Bceraa OoJbIlie WIM PaBeH HYIS W elie pa3
BHUMATEJIFHO TOCMOTPUM Ha OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.

3ameuaeM, uto sin‘a <K 1u cos?a < 1

Otkyna —1 K sina K 1lu—-1Kcosa K1

Haiinewm sin § u cos 8, 3ameTum, 4To Sina = cos f; a cos a = sinf; tga = ctgf

To ecTh B MPSMOYTOJIHHOM TPEYTOJBHUKE CHHYC OJJHOTO OCTPOTO YTJa paBeH KOCHHYCY
apyroro (1 Ha000poT).

3aMeTHM, YTO 3Hasi KOCHHYC OJIHOTO YIJla, MO)KHO HAiTH cuHYC (TaHreHc, KoTaHreHc). 1

Hao000pOT.
cosa =+/—/1—sin’a
sina = +/—1—cos?a

3HaK +/- 3aBUCUT OT TOT0, KAKOW YeTBEPTH MPUHAIIICKHUT yroll .

3aoanue 1

OTBeuaeM Ha BOIIPOC, MOKET JIM CUHYC IPOU3BOJIBHOIO yIila paBHAThCS -2; 8; 1; 0,2; 1/8;
V3/2

MoskeT 11 KOCHHYC TPOU3BOJIBHOTO yria paBHAThCA -6; -0,6; 1/2; 1/14; V5 /25

3aoanue 2

MosKeT a1 CHHYC U KOCHHYC OJIHOTO M TOTO K€ yrja YAOBIETBOPSATH YCIOBUSIM (JIHOO
3a/IaHUE MOXKET 3By4aTh TaK — CYIIECTBYET JIU TaKOW YroJl ¢, YTO €ro CHHYC U KOCUHYC PaBHBI
COOTBETCTBEHHO)

. 1 V3
1) sin = - ; cosa = —

HOILCTaBHﬂeM 3HA4YCHUEC B OCHOBHOC TPUT'OHOMETPHUICCKOEC TOXKIACCTBO, ITPOBEPACM

. N2 3\ 1,3
sina + cos?a = (5) + (7) =+ =1 Orser: JA(cymectByer)

. 1 V3

2) sina = —; cosa = —

4 4
[ToacrapisieM 3HaYeHHE B OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO, IPOBEPIEM

2
20+ cos? _(1)2+ v3y _ 1,3 1
sin“a + cos“a = |4 ) 16T 16"
Otser: HET (Takoro yria a He cyLiecTByeT)

3aoanue 3

Haiitu MHOXecTBO 3HaueHni GyHKIMK y = 7 cosa — 3
Bcnomunaem

—l1KcosaK1

—7 K 7cosa K7

—7—-3K7cosa—3K7-3

10Ky < 4

OtBer: —-10Ky K4

Tanrenc OCTpOro yria nmpiaMoyrojbHOro Tp€yrojibHuKa — OTHOIMICHUEC ITPOTHUBOJICKAIIICTO

KaTeTa K IIpUJICKAICMY
a sina
tg a= -=
b cosa
Kotanrenc OCTpOro yria npsaMOyroJbHOI'0 TPCYrOJbHHKA — OTHOIICHHEC IIPHIICKAIICTO

KaTeTa K IIPOTUBOJICKAIIEMY
b cosa

ctg a = —= —

a sina
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Otkynatg a * ctg a =1, nubo, 4yto TOXe camoe tg a =

ctg a
3aoanue 4
Uemy paBeH TaHT€HC, €CJIM KOTaHT€HC paBeH -2; -7; 1/3; 15/2?
3aoanue 5
MoskeT i TaHTec yriia paBHIThCS -4; 6; -3; 0; 10000007
3aoanue 6

JlokaszaTh ToxkaecTBo cos*a — sin*a = cos?a — sin’a
cos*a — sin*a = (cos?a — sin?a)(cos*a + sin*a) = cos?a — sina

IIpakTnyeckas padora Ne3
«@DyHKIHOHAJIbHbIE 3aBUCHMOCTH B peajibHbIX MpoIeccax»
OTBeTUTH HAa BOIIPOCHI:
Kto u3 yueHwslx gan ompezgeneHue (GyHKIMH KaKk U3MEHEHHE OpIUMHATHl TOYKHU B

3aBHCHUMOCTH OT H3MEHEHUS ee abCIuCChI?

2. Kto BmiepBbIe cTan ynoTpeousts ciaoBo "GpyHkuus"?

3. Kto Bnepsble a1 sIBHOE onpeziesieHne GyHKIU?

4. Kto BBen o6o3HaueHue GyHKIIMU CUMBOJIOM f?

5. Oxapakrepu3yiite (HyHKIIMOHAIBHBIC 3aBUCHMOCTH B MY3bIKE.

6. B uem 3akimouaercs Mmaremarudyeckuil moptper mnocnoBun? IlpuBenuTte nBa
KOHKPETHBIX IIpUMEDA.

7. Kakue QpyHKIMOHAIbHBIE 3aBUCUMOCTH BCTPEYAIOTCS B OMOIOTHH?

8. Kakue QyHKIIMOHAIBHBIE 3aBUCIMOCTH BCTPEYAIOTCS B MHPOpMaTUKe?

IIpakTyeckas padora Ned
«IHoaroroBka Kk Au(ppepeHUMPOBAHHOMY 3a4eTy»
3aoanue 1
Beruucnuts
1) 23,267:2,3-3,6-(17,2-0,125+0,005:0,1) +6,25-3,2;
2) 9,25-1,04 - (6,372:0,6 +1,125-0,8) : 1,2+ 0,16 - 6,25 .
3aoanue 2
Ynpoctuts

1 3 g—%@+3\/180—4]/%;

-5 3 4
Vo o 5+42 Jo-+2°

3aoanue 3
Brrauciuts

2)

log, - 1 1 2
1) 8 3;2) 10g2§;3) 10g3ﬁ§;4) glog% log; 9

3aoanue 4
Pemmth ypaBHEeHUE

D) (og, x ~3log, x+2=0;2) (log, x)' +5=2log, x';

3) log,(2x —18) +log,(x —9) =5
3aoanue 5
Brrauciaure
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1) log, COS% ; 2) log, tg%

3adanue 6
Haiitu rpagycHyro Mepy yria, BRIPaKEHHOTO B pajHaHax:

RY/4
1y Z:2)2.3)2%.4)2:5)3:6) 0,36
)6 )9 )4 )2;5)3;6)

3aoanue 7
VYKaxuTte 4eTBEpTh, B KOTOPOH JICKUT yroa & , eciu & =300".
3aoanue 8
Haiinure 3HaueHwe KOCHMHYyca yIrja ¢, €CIM H3BECTHO, 4uTo: Sing= -0,6 u

3—7r<oz<27r
2

3aoanue 9

Vx?t=3x-2

Haiinure o6nacts onpenenenus Gpynkuun f(X) = T
-X

3aoanue 10

bankoBckass mpoueHTHas crtaBka paBHa 12% romoBbix. KakoBa JomkHA OBITH
nepBOHavalibHas CyMMa BKJIaJia, 4ToObI uepe3 2 rojia ero pa3Mep coctaBui 56448 pyoneii.

3aoanue 11

CKONTBKUMHU CIIOCOOAMU MOXKHO pa3MeCTUTh 6 pa3IUYHBIX aBTOMOOWIEH B CEMHU
OJIHOMECTHBIX OOKcax?

IIpakTuyeckast padora NeS
«Pemenue 3a1a4 ¢ NpUMeHeHHEM CBOICTB BEPOATHOCTEI

3aoanue 1

B ypne naxoautcsa 15 Oenbix, 5 kpacHbix U 10 uépnbix mapos. Hayran ussnekaercs 1
1I1ap, HATU BEPOATHOCTH TOTO, YTO OH OyeT: a) OesbIM, 0) KPaCHBIM, B) YEPHBIM.

3aoanue 2

B marasun noctynuio 30 X0IOAUIEHUKOB, MATH U3 KOTOPBIX UMEIOT 3aBOJICKON J1e(DEeKT.
Cny4aifHeiM 00pa3oM BBIOMPAIOT OJUH XOJIOAWIHHUK. KakoBa BEpOSTHOCTH TOTO, YTO OH OYyJeT
6e3 nedexra?

3aoanue 3

Habupas nHomep TenedoHa, abOHEHT 3a0bL IBE MOCIEAHIE IU(PBI, HO TOMHUT, YTO OJIHA
U3 HUX — HOJIb, a Jpyras — HeuéTHas. HaliT BeposSTHOCTH TOTO, 4TO OH HAOEpET mpaBUIIBHBIN
HOMED.

3aoanue 4

AOGOHEHT 3a0bl MUH-KOA K CBOEH CHM-KapTe, OJHAKO MOMHHUT, YTO OH COJAEPKHUT TPH
«ISITéPKU», a OAHA W3 MUPP — TO JIM «ceMEpKay, TO JIH «BOChbMEpPKa». KakoBa BEpOSITHOCTH
YCTIEITHOM aBTOPU3AINH C IEPBON MOMBITKU?

3aoanue 5

HaiiTi BeposiTHOCTH TOTO, YTO TIPU OPOCAHUH JIBYX UTPATHHBIX KOCTEH B CyMMeE BBIMAJIET:
a) MATh OYKOB; 0) He OoJiee YETHIPEX OUKOB; B) OT 3 10 9 OUKOB BKIIIOUUTENBHO.

3aoanue 6

B mudt 20-sTaxkHoro moMa Ha mepBOM dTaxke 3amuiu 3 yenoBeka. M moexamum. Haiitu
BEPOSATHOCTH TOTO, UTO: &) OHU BBIMIYT HA Pa3HBIX dTakaX 0) IBOE BHIMAYT HA OJHOM ITaXe; B)
BCE€ BBIMJYT HA OJHOM JTaxe.

3aoanue 7

KakoBa BeposSTHOCTH TOTO, YTO B YETHIPEX CIAHHBIX KapTax OydeT OAWH Ty3 M OJUH
KOpoJib?

3aoanue 8
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B smuke wHaxomutcss 15 kadecTBEHHBIX M 5 OpakoBaHHBIX JeTaneil. Haynmauy
u3BJIeKalOTCs 2 Aetanu. HailTu BeposITHOCTH TOTO, YTO: a) 00e AeTanu OynyT KaueCTBEHHBIMU;
0) omHa AeTanb OyAeT KaueCTBEHHOM, a 0JJHa — OpaKOBaHHOI; B) 00€ JeTaii OpaKOBaHHBI.

3aoanue 9

Urpoky B nokep cnaércs 5 xapt. HaiiTu BEposSTHOCTH TOTrO, YTO OH MOJYYMT: &) Hapy
JIECSATOK | Tapy BayeToB; 0) duenr (5 kapT 0JlHOH MacTH); B) Kape (4 KapThl OJHOTO HOMHUHAJIA).
Kakyro u3 nepeuncieHHbIX KOMOWHAIMI BEPOSTHEE BCETO MOTYUUTH?

IIpakTyeckas padora Ne6
«Pemenne mpakTU4ecKnXx 3a71a4 HA 00padOTKY YMCJIOBBIX JAHHBIX»
3aoanue 1
Haitnem maTematndeckoe OXXUAaHWE CIy4allHOW BEJIMYMHBI X — YMCIIAa CTaHJIAPTHBIX
JeTanel cpenu Tpex, oToOpaHHBIX U3 mapTuu B 10 meraneid, cpear KOTOPBIX 2 OpaKOBaHHBIX.
CocraBum psa pactpeneneHus st X. M3 ycioBus 3afauu ciaeayeT, 4To X MOXKET MPUHUMATh
3Hauenus 1, 2, 3.

3aoanue 2

3aiaH 3aK0H pacupeieIeHUs JUCKPETHOM CIIy4aitHOM BEJIMYUHBI X:
X 40 42 41 44
p 0,1 0,3 0,2 0,4

Haiinure: 1) mMatematmyeckoe OXUAaHUE; 2) JUCHEPCUIO; 3) CpeIHEe KBaJIpaTUYecKoe
OTKJIOHEHHE.

3aoanue 3

Haiitu: a) marematmdeckoe okujpaHue, O) IUCHEPCHIO, B) CpeAHEe KBAAPaTUUECKOE
OTKJIOHCHUE JIMCKPETHOM CIy4aiHON BENMYMHBI X MO M3BECTHOMY 3aKOHY €€ paclpeleiCHus,
3aIaHHOMY TaOJIMYHO:

32 75 92 ’1

3aoanue 4
HemnpeprsiBHas ciiydaitHast BenmuunHa X 3aJjaHa HHTErpadbHON QYHKIIUEH pacipeiesieHus:
Onpux<O0,
F(x) =<{x3nmpu0<x<1,
lopux > 1.

Haiitu: 1) muddepenunansayro QyHknuio pacnpenenenus f(x); 2) marematnyeckoe
oxkuganue M(x); 3) nucnepcuto D(X).

3aoanue 5

Pabounii oOcimyxuBaeT Tpu craHka. M3BecTHO, UTO BepoATHOCTH Oecriepe0oiiHON paboThl Ha
MPOTSKEHUH OJHOTIO yaca M0cje HajlaJAKu paBHa s nepBoro cranka 0,9, ayis BToporo craHka —
0,8 1 nns Tperbero cranka — 0,7. HaliTu BepOsATHOCTB TOTO, YTO 3@ ATOT YaC JIMILIb OJUH CTAHOK
OTKaXXeT B paboTe U moTpedyeT BMENIaTeIbcTBa padoyvero.

3aoanue 6

BeposiTHOCTh TIONIaianust B 1Eb MPU OTAEIBHOM BbICTpesie paBHa 0,6. HailTu BeposTHOCTH
TOT0, 4TO yKcio nonaganuii mpu 600 BeicTpenax Oyaer 3akiodyeHo B npenenax ot 330 mo 375.

3aoanue 7

Haiitu: a) maremarumdeckoe oxwujpaHue, 0) IHUCIEPCHIO, B) cpelHee KBaJpaTHUECKOe
OTKJIOHEHHE JTUCKPETHOM CIIy4YalHOW BEJIWYMHBI X MO M3BECTHOMY 3aKOHY €€ pacipeieieHus,
3aJJaHHOMY TaOJIMYHO:
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IIpakTnyeckas padora Ne7

«CymMa 0ecKOHEe4YHO YObIBaKOIEeil reoMeTPUYEeCKOM MPorpeccum)

3aoanue 1

[IpencraBuTh B BUIe 0OBIKHOBEHHOM npodu uuncio 0,(6).

3aoanue 2

Jana mocnenosarenpHocth C, = 5(—2)" . Jlokakure, 4YTO 35Ta IMOCIEAOBATEIBHOCTD
SABJISIETCS TEOMETPUUECKOM MTPOTPECCUEN.

3aoanue 3

Jlana reomerpudeckas nporpeccust b, = 2(—3)" 1. Haiigure maThIi YieH IPOrPECCHH.

3aoanue 4

Haiinure cymmy nepBbIX BOCBMH YWIEHOB IIPOTPECCUMU.

3aoanue 5

Haiinure cymmy OeckoHeuHO# reoMeTpudeckoil mporpeccuu 8;2;0,5;...

3aoanue 6

Jana reomerpuueckass mporpeccusi Cy € MOJOKUTEIPHBIMU ~ WICHAMH, B  KOTOPOWU
Cy4=24;C¢=96 . a) Haiimute C;. 6) Omnpenenure KOJIMYECTBO WICHOB IPOTPECCUHU, HAYMHAS C
MEepBOT0, CyMMa KOTOPBIX paBHa 45.

3aoanue 6

CymMma OeckoHEYHO yOBIBarolIel reomerpuyeckor mporpeccun pasua 150. Haiitu b;, ecnu
q=1/3

3aoanue 7

Cymma 4lieHOB OECKOHEUHOM TIeOMEeTpUYECKOW mporpeccuu b, B Tpu pasza Oomblie ee
nepBoro wieHa. Haiiqure orHomenue by/by.

IIpakTnyeckas padora Ne§

«I[IpumeHeHue TaGTUIbI MPOU3BOAHBIX JIEMEHTAPHBIX (QYHKUIMID»

3aoanue

Brruuciuts npou3BoaHy0 QYyHKIUU:

x” + 5x® + 24x% -7

7x4—3\/§

2

T
(5x2% — 3x)*
(7x + 4)% - (8 — 6x)°
12x* —5x7 + 8 — 3x
12x3 — VYx%
4
12x3 + 5
3
X
(4x3 — 12)5

(12 — 7x)3 - (x3 — 2x)*

IIpakTnyeckas padora Ne9

«IIpoBeneHue ¢ MOMOIIbLIO MPOU3BOAHON MCCIET0BAHUA (PYHKIIMID)

3aoanue 1

C noMoripio MpOU3BOAHON HalUTE MPOMEXKYTKH BO3pacTaHus U yObiBaHus (yHKIUH: f(X)
=2x> - 3x” — 36x + 40.
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3aoanue 2

Uccnenyiite GyHKIuIO 1 mocTpoiite eé rpaduk: f(x) = -0,5x> + 2x + 6.

3aoanue 3

Haiinure naubosbiiee W HauMeHbINee 3HaueHus ¢yHKnuu f(x) = x'~ 8x*+ 5 ma
npoMexyrtke [-3;2].

3aoanue 4

C nomo1urp0 MPOU3BOAHON HalAUTE MPOMEXKYTKH BO3pacTaHus U yObiBaHUs QyHKIuH: f(X)
=x'—8x* +3.

3aoanue 5

Uccnenyiite GpyHKIHIO 1 TocTpoiite eé rpaduk: f(x) =-x* - 2x + 8.

3aoanue 6

Haiiute Hanboubliee 1 HauMeHblIee 3HadeHus GyHKuun f(x) = 2x° + 3x* — 36X Ha OTpe3Ke
[-2;1].

3aoanue 7

C nomo1Ip0 MPOU3BOAHON HalAUTE MPOMEXKYTKH BO3pacTaHus U yObiBaHUS QyHKIuH: f(X)
=2x" — 15x" + 36x.

3aoanue 8

Uccnenyiite pyHkuuio u nocrpoiite e€ rpaduk: f(x) = x>+ 3x + 4.

3aoanue 9

Haiigute wnauOonbliee u HauMeHblllee 3HaYeHHs GyHKIUH f(x) =X
npomMexytke [-4;3].

IIpakTnyeckas padora Nel(

«BbInykJj0cTh rpapuka GyHKIUH, TOUYKHU Neperndoa»

Y 2x*+ 3 ma

IIpakTnueckas padora Nell

«Pemenne 3a1a4 Ha CBSI3b MIEPBOOOPA3HOM U ee IPOU3BOIHOI
3aoanue

Haiigute nepBooOpasnyio

f(x):6x—9+3x5—%

f(x)=5cos@x—2)+5x

3
J)= 4sin?(5-2x)
2 4
T s v
3
f(x)—m
f(x)=5¢>" +4x°
fo=2ys
X
3
f(X)Zm—4

x
F(x) =345 185
IIpakTuyeckast padora Nel2 «PemieHne HepaBeHCTB C OAHOM NePEeMEHHOI»
PaccmoTtpum pemienue B 001ieM BUjIE: f(x) > g(x) (1).
*0 Ha3BIBACTCS YACTHEIM pELIEHNUEM, ECIIU flxo) > g(xo ]
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MHOXeCTBO BCEX YacTHBIX pEIIeHUH ecTh oOfIliee pelieHne (WM TPOCTO pelIeHHe)
HEpaBEeHCTBA. PennTh HEpaBeHCTBO — 3HAUUT HANTH ero ollee pelieHue.

PaccmoTpuM oTiIMuusl HEPaBEHCTB OT YPAaBHEHMIA:

1. Hmeer 6ecKOHEUHOE MHOKECTBO peIieHUH (KaK MpaBUiIo).

2. HeBo3moxHa IpoBepKa MOJICTAHOBKOM B HCXOAHOE HEPABEHCTBO.

[ToaToMy HEepaBeHCTBA MOXKHO PelIaTh TOJIbKO PAaBHOCHIBHBIMH IIPEOOPA30BAHUIMU:

flx) =g(x)..=(2)..xeX

Pelrenne HepaBeHCTBA 3aKIIIOYACTCS B 3aMEHE MCXOIHOTO HEPABEHCTBA 00Jiee MPOCTHIM, HO
PaBHOCHIJIbHBIM HEPABEHCTBOM.
Onpeoenenue 1.

HepasencrBa fx) > g(x) (1) n p(x) > k() (2) Ha3pIBalOTCSI PaBHOCUJIBHBIMM, €CIIM UX

pELIEHHs COBIIAAIOT. flx) = g(x) & plx) > k(x).

[Ipumep 1
Ilpumep 1.

2x—1>0 e x>=
, log(4x —1) >0 4x—1>1 & 4x>2&x >

MHokecTBa pelIeH’ COBaAa0T. 3HAUUT:
2x—1>0 < log(4x—1) =0

Onpenenenne 2. PaBHOCWILHOCTH HEPABEHCTB

Ompenenenue 2. Ecnum pelieHne HepaBeHCTBa f(x) > g(x) (1) comepxuTcs B pEIICHUH

HEpaBEHCTBA p(x) > k(x) (2), To HepaBeHCTBO (2) ecTh ciencTBue HepaBeHCTBa (1).
&) > g(x) = p(x) > k(x)
PaccMoTpuM HEKOTOpBIE M3 PAaBHOCHIIBHBIX MPE0Opa30OBaHMIA:
| F0) > g() & Fx) — g(x) > 0
» flx) = g(x) & f7 7 (x) = g7 (x)

. . a=1
3,0 > 7P S f(x) > g(x)

4 af ) > a8 == f(x) < g(x)
5 F) > 9() S F() = h(x) > 9(x) * h(x)

Rix)=<0
6. F(0) > g(x) == F(x) = h(x) < g(x) * h(x)
PaccmotpuM npuMepsl, B KOTOPBIX MOYKHO JJOITYCTUTh TUIIOBBIE OIINOKU:

[Ipumep 2
| 1<

«Pewenuey:
x#=0

—#x < 1=x
x

x=1

=1 (.'x =—10,= —11

Xx
«Omeemy: — YacTHBIE peleHus)

X.
Hpo6neMa B YMHO>KCHHH Ha OH Mor OBITh B OTpULATCIIbHBIM, U MMOJIOKHUTCIbHBIM. Hano
MCHATH 3HaAK.

x
HpaBI/IHOZ B HCPABCHCTBAX HECJIb3Sd YMHOKATh HA , €CJIM €I'0 3HAK HC U3BCCTCH.
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1

_=1
2. %
Pewenue:
1
—xx=1%x
x
x=1

Omeem: * — 1(eepH0)
[IpaBunbHOE pelieHue:
3.

1

-=1 {1 = x

x = =

Puc. 1. Unmoctpanus k npumepy 1

1
- =
x{:l {1_x <0

Puc. 2. Unmroctpauust k npumepy 2

Omgem_x::ﬂmnxz 1

IIpakTuyeckasi padora Nel3 «Cucremsbl ypaBHeHuii. MeTo1 MOACTAHOBKI)
PaccmoTpuM cucTteMbl ABYX ypaBHEHHH ¢ JABYMsi Hen3BeCTHbIMU (1) U TpexX ypaBHEHHUH C
TpeMsi HEU3BECTHBIMHU (2).
{p(x,}f) =0 (1)
q(x,y) =0
371ech p U  — HEKOTOPBIE BEIPAKEHMUSI, 3aBUCAIIME OT Mapbl NIEPEMEHHBIX X U Y.
p(x,y,z) =0
q(x.y.2z) =0 (2)
r(x,y,z) =0
371ech p, q U I — HEKOTOPBIE BBIPAXKEHUS, 3aBUCSIINE OT TPOUKHU EPEMEHHBIX X, Y U Z.

-
YacTHBIM pelleHneM crucTeMbl | HaspiBaetcst mapa gmcen (% Y0) takas, mpH MOACTaHOBKE
KOTOPOM B YPaBHEHUSI CUCTEMBI MIOJIyYUM BEPHBIE PABEHCTBA.

YacTHBIM pelIeHHMEM CHCTEMbI 2 Ha3bIBa€TCs TPOMKA YHUCEI (F0i¥0i F0) raka, npu
[IOICTAHOBKE KOTOPOM B YPaBHEHUS CUCTEMBI I1I0JIy4YUM BEPHBIE PABCHCTBA.

Pemnth cucreMy ypaBHEHMI 03HA4aeT HAWTH MHOXKECTBO BCEX €€ PEIICHUM.

UroObl HaWTH MHOXECTBO BCEX pEIIeHUH CHUCTeMBbl, JIy4yllle BCEro MOJIb30BaThCA
SKBUBJICHTHBIMH WM PaBHOCWUJIBHBIMU NPEe0Opa3oOBaHUSIMU, TO €CTh TaKMMH, KOTOpbHIE HE
UCKQ)XaIOT MHOXXECTBO pelleHuid. B pesynbraTe Takux mpeoOpa3oBaHUl Mbl IOIydaeM
PaBHOCWJIBHBIE CUCTEMBI, TO €CTh UMEIOIIUE OJTHO U TO K€ MHOKECTBO PEIICHUI

Takum o6pa3om, mpolecc PelIeHHs CHUCTEMbl CBOJUTCS K IOCTENIEHHOMY IEpexXony OT
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3aJJaHHOH CJIOKHOM CHCTEMBI K Bce O0siee IPOCTOH U Tak /10 TeX MOop, MOKa He TOJIYYUM OTBET.

MeToap! pemeHns CUCTEM C IIOMOIIBIO SKBUBAJICHTHBIX MTPE0oOpa30BaHMIA:

-METOJI IOACTAHOBKH;

-METOJI aIreOpanvdecKoro CIOKEHUS;

-METO/]l BBE/ICHUSI HOBBIX NTEPEMEHHBIX;

2. CyTh M€TOJa NOACTAHOBKH

[ToBTOpUM MeTOA mMOACTaHOBKUA. HamoMHUM CyTh HaHHOTO MeToha. Mbl paccMarpuBaeM
3aJIaHHYIO0 CHUCTEMY BHa | W 3ameyaeM, 4TO B OJIHOM U3 YpaBHEHHU, MyCThb BO BTOPOM, JIETKO
BBIPA3UTh OJHY MEPEMEHHYIO Yepe3 JAPYTYIO, IMYCTh y Yepes X:

{p(x,}?] =0 _, {p(x,}r] =0

glx,y)=10 y = y(x)

[TonydyeHHOE BbIpakE€HUE MOJICTABISEM B IEPBOE YPABHEHHUE CUCTEMBI:
F@ﬂ=0HF&J@ﬂ=ﬂ

y =y(x) y = y(x)

Takum o00pa3oM MBI TOJNydaeM OIHO ypaBHEHHE (B JaHHOM CiIydae IEpBOE) TOJBKO
OTHOCUTEIIBHO X. peIIaeéM 3TO YypaBHEHHUE, HAXOJUM BCE 3HAYEHUA X, IOJCTABIIEM HUX B
BBIPKEHHE JIJIS1 Y U HAXOJUM COOTBETCTBYIOIIME 3HAUCHHUS Y.

3. Perrenre npuMepoB

[Ipumep 1 — pemuTh cucTeMy METOJIOM TOJICTAHOBKH:

x+y=1

{w=—2

B nanHoM citydae yaoOHO U3 IIepBOr0 YpaBHEHHUS BBIPA3UTH Y:

x+y=1 yv=1—x

{w=—29{w=—2

[ToacTaBuM mosryd4eHHOE BBIpAXKEHUE BO BTOPOE YPABHEHHE:

{}r=1—x
{}r=1—xH{ y=1-—x HLF:}_X {_}{xﬂy=1—x o X=
xy =—2 x(1—x)=-2 —_x2=_2 Z_x—2=0 F=1—x
x=-1
Haxoaum cOOTBETCTBYIOIIUE 3HAYEHHUS Y:
{y=1—x {y=1—2 { =-1
x=2 x=2 x=2
F=1—XH_F=1—P4JH{S=2
x=-1 x=-1 =-1

Otser: (2;-1), (-1;2)
[Tpumep 2 — pemuTh CUCTEMY METOJIOM MOJCTAHOBKH:
{x —y=2
273" = 24
B nanHOM ciydyae yaoOHO U3 epBOT0 YpaBHEHUS BBIPA3UTh X:
{x—}r= 2 (_}{x=y—|—2
2537 = 24 2737 = 24
[ToxcraBuM MoMTyd4eHHOE BBIPAKEHUE BO BTOPOE YpaBHEHHE:
{x—y+2{_}{x—}r+2 {_}{ x=y+2 {_}{ x=y+2 {_}{x—}r+2

2737 = 24 2V+I3y = 24 4% 2737 = 24 4%(2%3)F =24 4% 6" = 24
(_}{x=r}r+2<_}{x=}r+2
6" =6 yv=1

Haxoanm cooTBeTCTBYIOIIIEE 3HAUCHUE X:
F=y+2 {x=1+2 g=3
— —
y=1 y=1 =1
Otser: (3;1)
B cnenyromieit cucreme BaxHO 00patuth BHUMaHue Ha OJ13.
41



[Tpumep 3 — pemIuTh CUCTEMY METOJIOM MOJICTAHOBKU:
{1Dg}r+2 (x+3)=1

x*—3y=1
VYxkaxem O/13 1151 nepBoro ypaBHeHUs:

x+3 >0 = —3
v+2=0 iy >=-—2
+2#1 #=—1

[Tpu cobmonenun OJ13 mepBoe ypaBHEHHE MOKHO TIPe0Opa30BaTh:
(v+2)'=x+3oy+2=x+3

Nmeewm cucremy:
{}F +2=x+3

x2—3y=1

B nanHoM ciyuae ynoOHO U3 IEPBOTO YPaBHEHHUSI BBIPA3HTH Y:
{}?+2=x+3 {y=x—|—1
= = =
X —3y=1 X —3y=1

[ToacraBuM Moay4eHHOE BBIPaXKEHUE BO BTOPOE YPaBHEHUE:

{x}":x‘l‘l { y=x+1 {x y=x+1 {x y=x+1
- el e d e >
“f—3y=1 x“—3(x+1)=1 Z_3x_3=1 I _3x—_4=0

Haxoaum cooTBeTCTBYIOIINE 3HAUCHUS V:
{}r=x+1 {y=4+1 {y=5

x=4 x=4 x=4
{y=x—|—1H {y=—1+1H {:f=ﬂ
x=-1 x=-1 x=-=1

CsepuBucs ¢ O/13, BbINKCHIBAEM OTBET.
Ortgert: (5:4), (-1;0)
[Ipumep 4 — pemuTh CUCTEMY METOJIOM TI0JICTAHOBKH:
Xty=m
cosx —cosy =1
B nanHOM citydae yaoOHO U3 MIEpBOTO YpaBHEHHUS BBIPA3HUTH Y:
Xt+y=m { V=T—X
“
cosx —cosy =1 cosx —cosy =1

IloacraBuM IMOJIYYCHHOC BBIPAKCHUC BO BTOPOC YPABHCHUC!

y=T—x y=T—x y=7T—x
{cnsx—cnsy =1 {cosx —cos(m—x) = 1< {cosx—[— cosx) =1 H{
y=nm—x V=T —x
y=m—x {x—arccns + 2nn { =E—|-2?rn
1
< cnsx=EH F_H_x _H_x
{x = —arccns——i-zﬂn = __+ 2mn
Haxoaum coOTBETCTBYIONTNE 3HAYCHUS V:
r T
V=T —x y=m—3z—2nn ——Eﬂ:ﬂ
{x=%+2?rn =—-|-2?In =—+E?r.rr,
y=mw—x <
T }?—T'E+——2T'Eﬂ —__gﬁn
x=—g+2nn
x=———|—2?rn ————|—27m,
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yv=x+1
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——|—27rn E—Y—Eﬂn —E+2Hﬂ;4—n—2ﬂ:ﬂ
Ortger: (3 3 ), (@ 3

OOpaTum BHUMaHHE, YTO N 3/1eCh IPOOETAET BCE LIETTOYUCIICHHBIC 3HAUCHUS
IIpumep 5 — pemuTh CHCTEMY METOIOM MOJCTAHOBKHU:
{ log z(y —x)= 4
3F4+2x372=171
PaccmoTrpuM niepBoe ypaBHEHHE:

—4
y-x=v2 =4>0 ~O/13 cobutr0IeHO
[Tonyunnu PaBHOCHIILHYIO CHCTEMY:
((log z(y—x) =4 o y—x=4
3* 4237 2=171 B3 423" =171
B JTAHHOM CJIy4ae y;106H0 W3 MEPBOTO YpaBHEHUS BHIPA3UThH Y:

y—x=4 y=x+4
35 4+2+37 2= 1?1 3 4+2+3" 2 =171

HOI[CTaBI/IM IMOJIYY€HHOC BBIPAXKECHUEC BO BTOPOC YPAaBHCHUC!

v—x+4 ( yv=x+4 yv=x+4
- = +4-1 = x x+2
(3" +2x372=171 3423777 =171 3F+2=3 ‘—1?1
{ y=x+4 H{ y=x+4 e% y=x+4 e{y—x+4e
34293 =171 34183 =171 19 3% = 171 3*=9
{v—x+4
o 1)
x =2

Haxoaum coOTBETCTBYIOIIME 3HAYCHUS V:
{v=x+4 {v=2+4 {U=6
) o 1) o 1)
x=2 x =2 x =2

Otset: (2;6)

IIpakTnueckas padora Nel4 «IIpsimoyroabHbli mapaJjiesenumnen

[ToBepxHOCTH, cOcTaBiieHHAss U3 JABYX paBHbIX napamienorpammoB ABCD u A BiCD;u
YEThIPEX rapasiesorpaMMoB ABB A, BCC,B,, CDD,(C,, DAA Dy,
Ha3bIBacTCs mapaJuieaenuneaom (puc. 1).

Puc. 1 [Tapannenenunen

To ectb: mMmeem 1aBa paBHbIX mnapaienorpamma ABCD u A B;C|D; (ocHOBaHus1), OHU
JeXaT B TapaUIeIbHBIX TUIOCKOCTAX Tak, 4To OokoBeie pebpa AA;, BB,, DDy,
CC, mapanmnensHbl. Takum 00pa3oMm, COCTaBICHHAs W3 MapajljIeIoTPaMMOB TOBEPXHOCTh
Ha3bIBACTCS MapaJjiesienuienoM.

Takum 00pa3oM, MOBEPXHOCTH MapaieNienuIe/a - 3T0 CyMMa BCeX MapallieiorpaMMOB, U3
KOTOPBIX COCTABJICH MapajuIeICTUIIe].

CaoiicTBa napaJjuiesnenumnena

1. Ilpomusononoscuvle epanu napanierenunedd napaiieibHul U PpaeHbl.

((urypsl paBHBI, TO €CTh UX MOXXHO COBMECTUTH HAIIOKEHHEM )

Hanpuwmep:
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ABCD = A;B;C,D; (paBHble napasmienorpaMmsl 10 OIPEAEIECHHUIO),

AA BB = DD;C,C (tak kak AA;BiB u DD;CiC — mnpOoTHBOINOJOXHbBIE TpaHU
napajuieenumnesa),

AA DD = BB;C|C (tak kak AA; DD um BB;CiC — mnpOoTHBOIONOXHBIE TpaHU
napajuleJIenune1a).

2. uaconanu napannenenuneda nepecekaromcsi 8 0OHOU MouKe U OeNAMCs IMOU MOUKOU
NONoJIaM.

Huaronanu mapamnenenunena AC;, BiD, A;C, D;B nepecekatorcs B ogHoit Touke O, u
KaXKJlasi TMaroHallb JEJIUTCS 3TOM TOUKOMU romnoJiaM (puc. 2).

Puc. 2 [lnaronanu mnapajenenumnesa NEpPeceKaroTcsl U JeNATcsd TOYKOM IepecedeHUs
MOTIOJIaM.

3. Umeromcss mpu uemeepKu pasHulX U NApaielvHbix pedep napaineienuneda: 1 — AB,
AB;, D|C,,DC,2-AD, A|Dy, B,C;, BC,3-AA;, BB;, CC;, DD;.

IIpsimoii mapaJiieienunen

Onpenenenue. [lapangenenunen Ha3bIBaeTcsi NPSAMBbIM, eCJN ero 0OO0OKOBble pedpa
NepneHAuKYJIsIPHbI OCHOBAHUSIM.

ITycts GokoBoe pebpo AA; NEepHEeHIUKYISIPHO OCHOBaHHIO (pHUcC. 3). DTO O3HAYAET, YTO
npsaMas AA| nepneHauKyisipHa npsaMsiM AD u AB, KOTOpBIE J1€KaT B INIOCKOCTA OCHOBAHUSA. A,
3HAYUT, B OOKOBBIX T'paHsX JIeXkKAT NPSAMOYTOJIBHUKUA. A B OCHOBaHMSX JIeXKaT MPOM3BOJIbHBIE
napamnenorpaMmel. O6o3HaunM, ZBAD = ¢, yros ¢ MOXeT ObITh JTHOOBIM.

B1 C1
2SS C
A D
Puc. 3 IIpsmont NapajuieenuIe

Wtak, mpsaMoil mapamienenunen - 5TO MapajUlelienuiies, B KOTOPOM OOKOBble pedpa
NEPHEHANKYIISIPHBI OCHOBAHMAM NapaJlIeJIeUIENA.

IIpsimoyroJibHbIN NapaJlie/ienunes

Onpenenenue. [Mapajiesenune Ha3bIBaeTCsl NPAMOYIOJAbHBIM, €CIH  €r0  OOKOBBIE
pebpa neprneHANKYISIpHbI K OCHOBaHUI0. OCHOBAHUS SABIISIOTCS MPSAMOYTOJIbHUKAMHU.

[Mapannenenunen ABCDA;BC D, — npsimoyronbHslii (puc. 4), ecnu:

1. AA;1 ABCD (60okoBoe peOpo MNEepreHAUKYISIPHO IUIOCKOCTH OCHOBaHMS, TO €CTh
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napajuleJenune1 npsiMon).
2. £BAD =90°, 1. . B OCHOBaHHH JIEKUT IIPSIMOYT OJIbHUK.

B1 1
S N C
Tl -
A (]
Puc. 4 [TpsimoyTonbHbBIN napauIeIeuIe/1

lIpamoyzonvuolii  napannenenuned  obnadaem — 8cemMu  CEOUCMEAMU  NPOU3BOTLHO2O
napannenrenuneda. Ho ecTb J10NOJHUTENBHBIE CBOMCTBA, KOTOPHIE BBIBOAATCSA U3 ONPEACICHUS
PSIMOYTOJIBHOTO TIapajuiesenuie/ia.

Wtak, npsiMOyroibHbINH NapaJjiejenuines - 3T0 Napajulelenunesn, y KOTOporo OOKOBbIE
pebpa meprneHANKYIsIpHbl OCHOBaHUIO. OCHOBaHMe NPSIMOYroJIbHOIO MNapaJjJielenunena -
NPSAMOYI0JbHUK.

CBoiicTBa NPSIMOYI0JIBHOTO NapaJLie/ienuiena

1. B npsamoyeonvnom napanieienunede 8ce uleCms epameti npsmoy20ibHUKU.

ABCD u A |B,CD; — npsiMOyToJIbHUKH T10 OTPECIICHHIO.

2. bokosvie pebpa nepneHOUKyIApHbl  OCHO8AHUNO. 3HAYUT, BCE OOKOBBIE TI'paHH
IPSIMOYTOJIBHOTO NapajuIeIenuIe 1 - MPSIMOYTOJIbHUKH.

3. Bce 08yepanHble yenvl npamoy20ibH020 napaieienunedd npsambie.

Paccmotpum, Hanpumep, JBYTrpaHHbBIA YTroJl IPsIMOYTOJIBHOTO IMapalijielienumesa ¢ peopom
AB, 1. e. AByrpanHsbIil yroa mexay miockoctsimu ABB; u ABC.

AB — pebpo, Touka A J€XUT B 0J1HOM M10cKkocTH — B 1ockoctu ABBy, a Touka D B npyroii
— B miockoct A B;CD,. Torna paccMaTpuBaeMblii IBYTpaHHBIN Yol MOXKHO elle 0003HAYHTh
cienyrommm odpazom: £A;ABD.

Bosemem Touky A Ha pebpe AB. AA| — neprnenaukynsp k pedpy AB B minockoctu ABB,
AD mnepnennukynsip k pedpy AB B miockoctu ABC. 3naunt, £A;AD — nuHelHBIH yroia
JaHHOTO JByrpaHHoro yria. ZA;AD = 90°, 3HauuT, ABYrpaHHbIi yroa npu pedpe AB pasen
90°.

£(ABB;, ABC) = £(AB) = 2A|ABD= 2A;AD = 90°.

AHaJOrMYHO  JOKAa3bIBae€TCs, 4YTO JIHOObIe  JBYIpaHHbIE  yIJIbl  MPSMOYTOJBHOTO
napaJuleJenuIe1a mpsvsle.

Teopema

Ksaopam ouazonanu npsamoyzonvhoco napanienenuneda paseH cymme K8aopamos mpex e2o
uzmepeHull.

[Tpumeuanue. Jlnuubl Tpex pebep, MCXOAALUIMX U3 OJHOW BEPIIMHBI MPSIMOYTOJIBHOTO
napajuleJienunesia, SBJISIOTCS HU3MEPEHMSIMH TPSMOYTOJIbHOrO mNapajuienenunena. Mx uxorna
Ha3bIBAIOT JJIMHA, IHIMPHUHA, BBICOTA.

Hano: ABCDA;BC;D; — npsimoyrosbHbIN nTapayuienenumnes (puc. 5).

z 2 2 2
JlokasaTs: ACy = AB™ T AD" + AAy
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C1 (8]

B1 - As
F I'.
?_ 1] 3- e e ] D
e T
B A
Puc. 5 IIpssMOyTOJIbHBIN [apajienenuIe
JlokazarenbCcTBO:

[Ipsamas CC, nepnenaukyisipHa miockoctd ABC, a 3Hauutr, u npsmori AC. 3Hauwr,
tpeyronsHUK CC A — npssimoyrounbhsid. [To Teopeme ITudaropa:

AC} = AC* 4+ CCf

Paccmotpum npsmoyronbabiid TpeyroidbHUK ABC. Tlo Teopeme ITudaropa:

AC? = AB? + BC?

Ho BC u AD — npoTHBOMNOJIOKHBIE CTOPOHBI NpSIMOyToiabHUKA. 3HauuT, BC = AD. Torna:

AC? = AB* + AD?
ACy = AC“ + EC{, o ACT = AB” +HD" 1o ACi = AB” + AD" + CCy Tockonbky

AC{ = AB° + AD” + AA] YTO U TPEOOBAIOCH J0KA3aTh.

Tak kak
CCy=AA,, 10

CaencrBue - /lnuaronajau npsiMmoyroJibHOro napaJuiesienumneaa paBHbl
Juaconanu npsamoyeonvHoeo napaiieienuneod pasHbul.
O603HaunMm n3mepenns napamienenuneaa ABC kak a, b, ¢ (cm. puc. 6), torna AC; = CA| =

B,D=DB, = va? 4+ b* + 2.

G‘I- O
Bi At
§ c
o | D
L b
-4
B A
Puc. 6
Ky0

Onpenenenue. [IpsiMOyro/ibHbIi nmapajienenunen, y KOTOPOro Bce TPU H3MepeHUs
PaBHBbI, Ha3bIBaETCS KyOOM.
Bce epanu kyba — smo pasnvie keadpamul.

3anava 1 HaiiTu nuaronanas kyoa
Haiitu nuaronans ky6a ¢ pedpom 1 (puc. 7).
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1 Dt

B1 ry
I ,m/_;_
I T . D
B ] A
Puc. 7
Penrenue:

AC, =/ABZ+AD?+AAT =12+ 12+ 12=3
Orser: V3

3angaua 2
Pucynok

Han ky0 ABCDAB|C\D;(puc. 8). [okaxwure, uro mmiockoctu ABC,u A;B;D
NEePIEeHIUKYISPHBL.

CM.

CM.

D+ C1
A1 ;i B
I'r-I ) _‘\i _£_= ____________ b G
A B
Puc. 8
JlokazarenbCcTBO:

[Ipsimbie BC; u B;C nepnenaukynspHsl kak auaronanu ksaapara BB,C,C.

[Ipsmas DC nepnenaukynspHa miockocty BB Cy, a 3nauut, u npsmoit BC;, kotopas nexut
B DTOH IJIOCKOCTH.

Nwmeem, mnpsamas BC; nepnenaukynspHa aByMm mnepecekatomumes npsmeiM BiC u DC
m10ckocTH, 3HauuT A B;D. 3nauuT, npsimas BC; nepnenaukynspHa miockoctu A B;D.

[Tnockocts ABC; mpoxomut uvepe3 mnepreHaukyisip BC; ko Bropoii miockoctu AB;D,

3HaunT, Mmiockocth ABCiu A;B;D nepnenaukynspHbl MO NpU3HAKY, 4TO U TpeOOBAIOCH
JI0Ka3aThb.

IIpakTuyeckast padora NelS «Iliiomaab MOBepXHOCTH UJIHHAPA)

Puc. 1. Hununapuyeckas 604ka
Mpbl ¢ BamMM 3HaeM, 4TO Tako€ LMJIUHAP, MONpoOyeM HAWTH IJIOLa/Jb €r0 MOBEPXHOCTH.
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3aueM HYXKHO pemiath Takyro 3amauy? Hampumep, Hy>)KHO MOHATH, CKOJIBKO MaTepHaia Mmouaer
Ha U3TOTOBJICHHE MIMHApHIeckoi 004k (Cm. Puc. 1).

Puc. 2. ITuzanckast Ganras
Wnu ckonmbko Kupnuued MNOHAZOOUTCs, YTOOBI CIOXHUTH KUPIUYHYIO OariHio (Bpojne
ITuzanckoii, Tosbko poBHy0)? (CMm. Puc. 2.)

Puc. 3. bouka, oOMOTaHHas! TKAHBIO Puc. 4. Pa3zpezannas TkaHb

Koneuno, n3mepurs miomans OOKOBOM MOBEPXHOCTH HUJIMHPA MPOCTO TaK HE TMOTYIHUTCS.
Ho npexncraBum cebe Bce Ty ke 60uky, oOMoTanHy0 TKaHbio. (CM. Puc. 3.) Kak Haiitu miomians
Kycka Tkanu? Hy KOHe4HO, paspe3aB TKaHb M pa3ioxuB ee Ha crone! [lomyunTes
pPSMOYTOJIbHUK, €r0 MJIoa s Jerko Haiaem. (Cm. Puc. 4.)

A, B,

Puc. 5
CnemaeM Tak >xe ¢ HWIMHIpPOM. «Paszpexxem» ero OOKOBYIO MOBEPXHOCTh BAOJIb JHOOOMN

00pa3yroliei, HarpuMep A A, (C™m. Puc. 5.)
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A

| B |

1
Puc. 6. PazBepTka 60KOBOI MOBEPXHOCTH

Tenmepr  «pa3moTaemM»  OOKOBYIO ~ IOBEpXHOCTb  Ha  IJockocTb.  Ilomydaem
' !

A4y B; j5’1, rae Ay Ay

A
MMpsAMOYT'OJIBHUK OJiHa M Ta K€ TOYKa Ha HUJINHIAPEC (aHaJ'IOFI/ILIHO J|I:IEI/I 2

). (Cm. Puc. 6.)
Taxoii MPsAMOYTOIBHUK HAa3bIBACTCS Pa3BEPTKON OOKOBOM MOBEPXHOCTH IIHMIIMHIPA.

B?
A, | A

&

h

I
|
|
|
|
|
|

A 1 A’
W 2nR B, :

Puc. 7. PazBepTka 60KOBOI OBEPXHOCTH

Yro MbI 3HaEM MO TOT mpsimMoyronbauk? Ero cropona 4142 papna seicote mumunapa (Bemp
A A]
obpasyromas paBHa BeicoTe). JIpyras cropoHa “1“'1 paBHa ;IMHE OKPYKHOCTH OCHOBAHHS, TO
ects 2B _(Cwm. Puc. 7.)

3HAuuT, MUIOIIAAL NPSIMOYrOJbHUKA paBHA

OCHOBaHUA NUJIIMHIPA, h — BBICOTA.

ILi1omanb NOJTHOM MOBEPXHOCTH HUJIHHAPA
Hapsiny ¢ momansio OOKOBOM IMOBEPXHOCTH MOXHO HaTHM W IJIOWAAb MOJIHOM

HOBEPXHOCTU. JIsl 3TOro K IUIOmaad OOKOBOW IIOBEPXHOCTH HAA0 NPHOABUTHL ILIOMIANN
R R?

ZTERh. WTax, Sin = Zmﬂh’ rae R pamyc

ocHoBaHMi. Ho kax/10e OCHOBaHHE — 3TO KPYr pajnyca ', ubs IIIOLAAb 0 (hopMyJie paBHA

OKOH‘I&TGHBHO, HUMCECM:

_ z _
Sun = Sga + 20R" = 2nR(R + h}, rae R_ panuyc OCHOBaHUA LIWJIMHADA, h_ BBICOTA.

HpI/IMepr 3alav HA IPUMECHCHUE BbIBCICHHBIX (l)OpMy.]'l
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A, B

@)

1
Puc. 8. MnmocTtpanus k npumepy 1

IIpumep 1. Ilnomans GOKOBOM MOBEPXHOCTH IMIMHIPA paBHA 5. Haitru IUIOIIAJb OCEBOI0
cedyenus muauHApa. (Cum. Puc. 8.)

Sem =2mRh | S,.=2Rh Soc = Spnil =

Pemenune. Kak MbI 3HaeM, . 3HauuT

A

Puc. 9. Mnnmroctpanus k npumepy 2
5

Otser: ™.
Ilpumep 2. Beicora uunuuapa Ha 12 cMm Oojplie ero paawyca, a IUIOMAAb IOJHOMN

z o
MOBEPXHOCTU PaBHA 2881 ¢M” Hajity panunyc ocHoBaHUA U BbIcOTy. (CM. Puc. 9.)

Pemenue. ITo Gpopmyiie nmeem: 2nR(R + h) = 288m; R(R+h) = 144,

Tlo yenosuto, * =& T12 yyeen:

R(2R+12) =144; R?+6R-T72 =10
[RR =6

=-12
Tak kak paanyc IOJIOKHUTENEH, TO
R=6cm; h=18cH

R=6cm;h=18 cm.

OTtBeT:

IpakTuyeckasi padora Nel6 «O0bemM nupaMuabl, KOHYCA U LIAPay

Jlerko WM CIOXHO BBIUUCIATH 00BbeMbl? [loka MBI ymMeeM HaXOAWTh JHUIIb OOBEMBI
napajuleJienunesoB, UUWIMHAPOB M IMPHU3M, MO3TOMY 3aj7ada BBIYMCIEHUS OOBEMOB Ka)KeTcs
JIOBOJIBHO JIETKOH. J[elicTBUTENBHO, U (OPMYIIBI TOKA3BIBATUCH O€3 TPYy/a, U BHIYMCICHUS OBLITH
HE CIUIIKOM rpoMo3akuMu. COOCTBEHHO, popMyiia sl HAXOXKAEHUSI 00beMa MPSIMOYTOJIbHOTO
napajuiejenunea N3BeCTHa e1lle ¢ Ha4aJlbHOW IIKOJIBI.

Nnes Obuta oTHOCUTENBHO TpocTa. MBI BBeMM 00beM Kyba, yepe3 HEro Hamu o0beM
MPSIMOYTOJIBHOTO TMapajieNienurea, Mo CyTH, «pa3OuB» €ro Ha KyOWKH, OTCIO/Ia TMPUILIA K
npu3Mam, a oT HUX — K unHapaM. Ho B ciayyae mupaMuipl 1 KOHyca «pa30uThy» UX Ha KYOUKHU
HE TOJIYYUTCS.

XoTs ApeBHUE rpeku mpodosanu. B V Beke 10 H. 3. rpeyeckuM MaTeMaTHKOM JleMOKpUTOM
ObUIO BBICKA3aHO MPEAINOJIOKEHHE, YTO 00BbEM MUPAMUABI PaBEH TPETH 0O0beMa MPU3MBI C TEM
’)K€ OCHOBaHMEM M TOM K€ BBICOTOM. J[0Ka3aTh 3TO HE CMOT HU OH, HA MOJIYYMBIINN MO3/IHEE TOT
ke pesynbrar EBkimma. Bmopodem, naHHas ¢opmyna TOATBEpKIANach MPaKTUKOH —
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JNEHUCTBUTENILHO, MBI MOXEM H3MEpPHUTh O0bEeM 000N KOHKPETHOW MUPAMHIbBI C JHOOOU
CTENeHBI0 TOYHOCTH. Hampumep, eciu B3sTh MUPAMUIKY W 3aMOJIHUTH €€ YeM-HUOYAb (BOJOM,
MIECKOM), a MOTOM BBIYHCIHTH 00BEM TOTO, YeM MBI 3alOJHSIU. BrpodeM, ydeHble u MO cei
JICHb MBITAIOTCS pa30MTh PU3MY Ha TPU PaBHBIX MUPAMUJIBI, YTO J0Ka3aio Obl hopmyiy.

O0beM nupamMuabl M yCEUEHHON NMUPaMHU/IbI
B namm gHu dhopmyna naBHO qokasaHa. U cenaHo 3T0 ¢ moMOIb0 uHTErpanoB. [TomamM,

b
V=[S(x)dx 5(x)
4TOo , rmoe — 9TO  IUIOHIaAb  CeUeHUss  (QUrypbl  IUIOCKOCTBIO,

NEePHEHANKYISIPHON HEKOTOPOU OCH, KOTOPYIO MBI IIPOBEIH.
C moMomipI0 3TOTO METOJIa BBIBEeM 00beM mupamuabl. Haunem ¢ oObeMa TpeyrojibHOU

nupamMu/bl.

P OAEBC 0O V.
aCCMOTpPUM MHUPaAMUILY (T — BepmmHa), 0003HAYMM €e 00BEM uUepe3  ; ITUIOMIA/h €€
OCHOBaHs “4BC — 5; ce sricora 2 = h (cm. Puc. 1).
()
B

Puc. 1. [Iupamua OABC

I ox OH M
pPOBEIIEM OCb  , COBIAJAIOILYIO C Jy4OoM . PaccMOTpuUM NIpOU3BOJIBHYIO TOUKY =~ Ha

. AB,C
OTOU OCHU BHYTPH NHUPAMUBI. qepe3 9Ty TOYKY IMPOBCACM CCUYCHUC 171 1, MNEPINCHAUKYIIAPHOC

R
V=] S(x)dx
Hamedt ocu. [lomHuM, 4TO "rﬂ' () , TIe 5(x) _ TIJTOIA/Ib CEUCHUS 418,64 (cm. Puc. 2).

S{x]

AX

Beipasum, uemy paBHO

0x AB,Cy

Puc. 2. I[IpoBenenHsie 0Cch W NEPICHANKYIISIPHOE OCH CEUEHUE
AA B, C,~AABC, A, B,C; ABC
: U3 TOT'0, YTO IUIOCKOCTH u MEPIIECHANKYIISPHBI
)¢ A C1AC B,C, I1BC _AB, | AB
OCH ~, CIEAYeT, YTO IUIOCKOCTH ITapajuIeNIbHbI, a 3HAYUT, , u .
AA,0C,~AAOC AB,0C,~ABOC " AA,0B,~AAOB

3aMeTuM, 4TO

TOFI[a moJIyqacTCs, 4TO , OTKyHda CJICAYCT,
A, cC, o, BC 4,8 A

yro A€ oc  BC 4B (o TpeTbeMy npu3HaKy moaoous) (cMm. Puc. 3).
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C

Puc. 3. ITonoOHbIE TPEYTOJBHUKH

Haiinewm, yemy paBeH k03¢ GunueHT noqoous k

Paccmorpum AAHO [ AA MO oy mogo0HEI C TeM ke KoddduimeHTom k, T.
0c¢, _94, _ 4 o4, _ OM _ o
k. 9¢ 04 , a 3HaywWt, 74 OH . W3  ycnoBus OH = h’I/I yCTh MH = x,
oM _h=x _ 4
TOr;a OM =h— X [Tonyuaem, uro 2H R .
Shd.BaCs _ 12 5lx) _ (h—x)? S(x) = Slh—x)*®
V4uThIBas, 4TO ~LAEC , IojlydaeM RT R
OKOHYATENIBHO,
_ R R E(R-z)? o philx-n)? _ o xR \h _ o f SR®Y _ sk
T'I_J-u:l S[x}dx—fu RE dx _Sfu R d(x—h)=S5 3Rt (D =0 ( 3?13)_ 3
L'r = ES . h

Wtak, Mbl 0Ka3a11, 4TO 00BEM TPEYTOJbHOM MUPaMUIbI 3 .

Octanoch BbIBeCTH (OpPMYJy JUIsi NPOU3BOJIBHOM NHMpaMuibl. IJTO JENAeTcsl MPOCTO:
pa3buBaeM NPOU3BOJIbHYIO MMpaMHly Ha TpeyroybHble (cMm. Puc. 4).

S

A 9
C

Puc. 4. Pa3Ouenue npou3BoIbHOM MUpaMuIbl Ha TPEYTOJIbHbIE

Tornma
= — Som® ) Somh _ 1 g, _ 1.
anﬂp. - Vl'l"p.f[“p- + Vz TpOEp. - 3 + 3 - E h {:Slﬂ'l'_'[-l. + SED'L'H.} —_— E h Sﬂ'p.f[ﬂp.
I/ITaK, OKOHYATCJIbHO, TCOpPEMaA, KOTOPYIO MbI HOKA3aJIU: 06I>eM nupaMuabl paBEH TPCTHU

1
V==5-h
MIPOMU3BECHHUS TUIOIIAIA €€ OCHOBAHUS U BBICOTHI 3 .
B kauectBe ciencTtBus MOXKHO J0Ka3aTh ¥ (HOPMYITy JJIsI BEIYHCICHHS 00beMa yCEeUueHHON

P;-?c.rmp. = ih‘(",‘il + A 5152 + 52) h o
nupamuael  (cm.  Puc.  10): 3 , TIe — BBICOTA YCEYEHHOU

5 5 o
nUpamMuIbl, a2 ~1 1 =2 — MJIomaayu ee OCHOBaHHIA.
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Puc. 10. Yceuennas nupamua

Jloka3zareabcTBO (0€3 MHTErpaJsa)

V. =2i§-h
= 1ig.
Jlokaxewm, uto T3 . Kax u B mepBom fi0Ka3arenbcTBe, MBI IOKKEM (POPMYITy JUis

TPEYroJabHOW MUPaMHIbL, a KaK OHa 00001IaeTcs 0 MPOU3BOJILHOM, BbI YK€ 3HAeTe.

I SABC k) AABC
yCTb — TpeyroJyibHas MUpamMuaa, - — BEPIIUHA, — ocHoBaHmue (cM. Puc. 5).

S

SABC
Puc. 5. — TpeyroJjbHas nupaMuaa

JIomoJIHUM 3Ty TUPaMUy 110 IPU3MBI C TEM K€ OCHOBaHUEM U BbICOTOH (cM. Puc. 6).

ABCSB,C,

Puc. 6. Ilpuzma

. SABC SBCB, SCC,B

DTa npu3Ma coCTaBlieHa U3 TPeX MUPAMHUL; TAHHOMN 1 (cm. Puc. 7).
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Puc. 7. Ilpusma u3 Tpex nupaMux

ABCS BCSB,

PaccMoTpuM  HMCXOIHYIO — NIHUpaMHUIY A IHAPpaMUIy . 3ameruM, UTO Yy

AASE = AEB5 SB
HUX (KaK TpeyroJbHUKH, 00pa30BaBIIMECS NPU MPOBEICHUU UArOHAIH B

ASB.B c
napaiesiorpaMme ). BBICOTBI, mpOBeICHHbIE W3 TOYKH ~HA KKy U3 ITUX
MIJIOCKOCTEH, COBIAIal0T hy = hy (cm. Puc. 8).
ASB.B

Puc. 8. BLICOTa, MMPOBEACHHASA K IIJIOCKOCTU

ABCS FBCSB,
51

Pa3 y nupamMua PpaBHBI BBICOTHBI n OCHOBAHU1, TO PaBHBbI n

Vagcs = Vaess,

00BEeMBI (cnemyeT U3 paBeHCTBa 00HEMOB PABHOBEIIUKUX TEM).

14 =W
AHAJIOTHYHO €CJIM  PACCMOTPETH MTHUPAMUJIBI SCCyByy, 5{;’331, To “CC:F TSCEE
ACC,B, = AB,BC B,C
K. (KaK TPeyroJbHUKH, 00pa30BABIINECS TIPU MPOBEIEHUH JAUATOHAIH B
BB,C,

, T.

C 5
). BBICOTBI, mpoOBeACHHBIE W3 TOYKKM  Ha KAOKIYID U3 ITHX
h,=h

napauiesiorpaMme

IUIOCKOCTEH, COBIIAJAIOT 2 (cm. Puc. 9). To ecTp miiomam OCHOBaHUM U BBICOTHI PAaBHBI.
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BE,C,C
Puc. 9. Bricora, npoBeneHHas K miockoctu ~ - 11

[Tonyunin, 4TO BCE TpHU MAPaMUIbI UMEIOT OJIUH u TOT Ke
= Vsce,s, T Vocae, t Vapes = 3Vages =5 h

b

1 =T =V %
obpem “CCiBs  TSCEE, 4BCS 10 ectp ™

Lh

Vages =5
OTKyZa . Teopema nokazana.

O0bem yceueHHOI MUpaMH/IbI

A,B,C,A,B.C 5,,5

Nrak, nycTb y yCEYEHHON NHUPAMHUJIbI 2 OCHOBaHUs MMEIOT IUIoWaau ~ 1 72;

h . )
BbICOTA — . JIOCTpOUM 3Ty yCEUEHHYIO MUPaMUIy A0 OOBIYHOM mupamusl. Ilycts = — BepmnHa

M, M
nupamuzpl. OMyCTUM BBICOTY, OHa IEepecedeT OCHOBAHMS B TOYKAX 1M~ 2 COOTBETCTBEHHO.
=x
z (cm. Puc. 11).

IlycTts oM

Puc. 11. Mnnroctpauus K yCioBUO

-
AA, B, C,~vAA, B, G u kodpdunmeHt mnomaodus % (000CHOBBIBAIOCH

3aMeTHM, 4YTO
paHHee).

Torma o4eBUAHO, YTO OOBEM YCEUEHHOW MHUPAMHIBI PABEH Pa3sHOCTH OOBEMOB OOJBIION
MAPaMUJIbI U MAJIOH, TO €CTh:

V=Vouasnc, —Voasrc, 51{x +h)— _52 x

. X
OcTranocs HAlTH

a,M s,
AAB,C,~AALB,C A My 45
13 Toro, uro 1171 27272 nonywaem T *C (B cmily TOro 4TO 3TO
COOTBETCTBYIOIIME OTPE3KH MOAOOHBIX (PUTYp, UbU IUIOLIAIX HAM U3BECTHBI).

oM, _htx _ ||-i
. e oM 5
C npyroit cTOpoHBI, AOM,4,~AOM, 4, (6LIJ'IO BBIBEJICHO paHee), Toraa - ¥ .
RS

3Ha4uT, (h+ xS, = x,j— 5T nT s

o

OKOHYATENBHO,
V:l(sl-(h+£)_sz.ﬂ):
3 51 -5, ,js_ —Js

hS 1
3 ( 1£_ Ji;j_) 3 J_ \,{_ (Sl’f_ 2‘4{5_2) = g h(sl + 5152 + 52)
B cHITy (hOpMYJIbI pa3HOCTH KyOOB. UTO 1 TpeOOBaIOCh 10Ka3aTh.
Ipumep 1
3akpenuM BbIBEACHHYIO (hOopMyly o0bemMa MUpaMuIbl IPUMEPOM.

vV . . SABC AB =6 AS5=4
Uemy paBeH 00beM = MIPABHIBHON TPEYroJbHOM MUPAMMU/IbI , €cIn , ?
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(Cwm. Puc. 12.)

&

Puc. 12. Unmroctpanus k 3agaye
1
V==-5-h
Pewenue. Kak MbI 3HaeM, 3 .
[lockonbky B OCHOBAaHMM JISKUT THPAaBUIbHBIA  TpeyroapHuUk (cMm. Puc. 13),
z
a™3 _ 363
5= =" =9,/3
TO * 2 )

Puc. 13. TlpaBuibHbIi TPEYyroJbHUK B OCHOBaHUH

Hai 50 A504 S54A=4

aiiieM BBICOTY ~ =~ M3 MPSIMOYTOJIBHOTO TPEYroIbHHUKA . T'unotenysa , a
0A § } a3 0a=5B—-93

KaTeT ~ = — PaJnyc OMHCAHHOI OKPY)KHOCTH, KOTOPBIA paBeH 32 , TO ecTh 3 (cm.

Puc. 14).

A50A

Puc. 14. Ctoponsi

S0 =542 — 042 =1

Otcroga mo teopeme I[ludaropa 6-12=2 A 3HAUUT, 00BEM

paBeH

56



V:i-gﬁ-z:ﬁﬁ

OTtBeT: E‘E.

O0beM KOHYCa U yCEUEeHHOT0 KOHYca

V =2nR?*h=>5h R
Teopema. O0bem konyca (cm. Puc. 15) pasen 3 3, roe” — paamyc

h
OCHOBAHMA KOHYCA, — €r'o BbICOTA.

Puc. 15. Konyc

@opmyna ans BBYHCICHHS O0BeMa KOHyca B TOYHOCTH COBIQJAET C aHAIOTUYHOM
dopmynoil ans nmuUpaMuabl, TaK Kak KOHYC — 3TO, MO CYTH, MU €CTh NHUpPaMHUJAA, TOJBKO B
OCHOBAHUU JIEKUT «OECKOHEUYHOYTOJIbHUK» — OKPYKHOCTB (cM. Puc. 16).

Puc. 16. MHOTOYrofnbHUK, CTPEMSIIUICS K OKPYKHOCTH
Ecnu noncrtaButh B Gopmynly o0beMa NMUpaMuibl IJIOMIAJb OCHOBaHMS KOHYCa, TO €CTh
V =ZxR%h
IUIOIAAb KPyra, TO Mbl U IPUXOIUM K GopmyIie 3 .

HokasbiBaeTcss ke (opMmyna and  KOHyca aOCONIOTHO — aHAJOTMYHO — HUPaMUJE.
PaccmarpuBaetcst Takas e 0Cb, OTMEYAeTCsl TOUHO TaKoe e 1ojaolue, a aajibiie Oepercss TOT
e caMblil uHTerpai (cM. Puc. 17).

X

Puc. 17. Unmroctparus 11t 10Ka3aTenbCTBa (hOPMYITBI

AHAJOTUYHBIM  BBITNIAIUT H  CIEACTBHE TMPO  yCeueHHBI KoHyc (cm. Puc.
1 _1 2 2

View = 3h(S1+/515, +5,) = ;mh(R] + RyR, + RY),

18): JlokazaTenbCTBO a0COJIIOTHO

aQHAJIOTUYHO TOMY, YTO OBLIO IPUBEIEHO MIJIsl YCEUCHHOW MUPaAMUJIBI.
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Puc. 18. Yceuennas nupamua

Cnucok 3a71a4 1J151 CaMOCTOSITEJILHOTO pPelIeHusI

BbIsICHUTB, KaKUM YHCIIOM (pallOHAIbHBIM WM HPPANHOHAIBHBIM) SIBISICTCS YHCIOBOE
sHauenne Beipaskenns: 1) (V8 — 3)(3 + 2v/2); 2) (\/ﬁ - 2)(2 -3v3); 3 (/50 +
WN2)V2;

Haiit aGcosmfoTHYIO MOrpemHocTs npuommkenus 0,55 yucia 5/8

3anumuTe YUCIO B CTAHJAPTHOM BHJE. YKAXKHTE €ro MPSAJOK M OKPYTIUTE MAHTUCCY IO
THICSYHBIX. 1) 735274, 2) 32465103; 3) 6,0054;

5 _1 Bl _1
HaiiiuTe 3HaYeHNE BHIPAKEHUS: (23 33-3.2 3)' %

Beruucnure: 0,216

0,09 -0,027°
Boruuciure: 2°-27 + 273.2? +1,25.

3
1

1 4
2 .3
Haiinure 3HaueHne BhIpAKCHUS: (LJ mpu x = 0,0625
3 -1
x-\x

Pemnte ypaBenus: 1) (x —2)x+3)=0; 2) (x—l x+4=0;

Haiiure Kopens ypasuenus: 1) (%)’“3 =64; 2) (%)’“3 = 49.

C xakoi MpOIEHTHOI CTaBKOW HEOOXOAMMO BJIOXKHUTH JEHbIU B OaHK, eciiu uepe3 2 rojaa
BKJIaMuuK xo4ueT nony4duts 120000 py6iieit npu nepBoHadansHoM B3HOce 100000 pyOneit?

Beruncante, HConb3yst oNpeaeneHue U CBOMCTBA JIOTapu(pMOB: 5logs 16 _ 171081112
2
Pemmre ypaBHeHue: 10g7 (2X —Tx+ 6)— 10g7 (X - 2) = 10g7 X

Haiinute 3nauenue Boipaxkenns 1) 3tg45° — v/3ctg60° + 4sin30°
JlokazaTh TokaecTBo cos*a — sin*a = cos?a — sin®a

5 3rx 12 3z
cosa=— —<a<2mr cosff=—— 7z<a<7

BeI4HCIUTD cos(ex + ) , €CIH 3u 2 , 13 y
[IpeoOpa3oBatk B Mpou3BeieHUE sinl8° + sin 20°

/4 /s
YIpOCTHTH BBIpAKECHUE Co{g - aj +cos(@+ E)

. 137 117z 11z
Beruncnurs sin p —Cos +ctg 7

Pemnte ypaBHEHUE, pa3iokKuB HA MHOKHUTENH €T0 JIEBYIO YaCTh sin x —sin3x=0

Pemnts HepaBeHncTBO 1) COS X 2 —E ;2) sin2x > %

[ 3 V2
Beranciure 2arcs Ty + arctg(— 1)+ al‘CCOST
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2

(7 x\ 2
Pemmte ypaBHeHHe sinf ——— |=
10 2

o x 1
Haiitu Bce penieHust ypaBHEHUS Ha 33JaHHOM OTpE3Ke COS§ =5 [— 67r;67z]

V4
HaiiTu o6acTh onpezenenus U 00JacTh 3HAYEHUH Kax a0l u3 QyHKuui 1)y =2¢0 x—g :

4
2) y=24 -
x-3
Haiigure TOUYKHM MaxkCuUMyMa W MHHHMYyMa (bYHKI_[I/II/I €€ MaKCUMyMbl W MHHHUMYMBI
y=—x>+6x—8

BrIsCHUTB, SBISETCA JIM, YETHOM, HEUETHOM MM HE SBIIICTCA HM YETHOH, HM HEYECTHOH
. 30X .
Gyaknus: 1)y =x —5+smx, 2) y = x> +cos3x;

CKONbKO pa3MYHBIX JBYX3HAYHBIX YHCENT C pPa3HbIMH [HPpaMd MOXKHO COCTABHTb,
ucnonb3ys mudper: 1) 1 u5;2)0u6;3)2,4u6;4)0,1u8;5)3,4,5u6;6)0,2,3,4u6?

AJMUHUCTpAIHsI TOpoJIa pelmia nepenMeHoBats 3 ynuisl. K BeI00py ObLITH MpeaioxKeHsl 7
Ha3BaHU. CKOJBKUMHU CIOCOOAMU MOTYT OBITh IEPEUMEHOBAHBI 3TH 3 yIUIBI?

CkompkuMH  crioco0aMM  MOXKHO pa3MECTHTh 6 pa3iIW4YHBIX aBTOMOOWIEH B CEMH
OJIHOMECTHBIX OoKcax?

B wmaraszun noctynmio 30 XOJIOAMIBHUKOB, MATh M3 KOTOPBIX WMEIOT 3aBOJCKOW Ae(deKT.
CrnyuaitHpiM 00pa3oM BBIOUPAIOT OAMH XOJOIWIbHUK. KakoBa BEpOSTHOCTH TOTO, UTO OH OYyJeT
0e3 nedekra?

KaxoBa BepOSITHOCTB TOTO, UTO B UEThIPEX CAAHHBIX KapTax OyJIeT OJUH Ty3 U OJIMH KOPOJIb?

Haiitu: a) marematmdeckoe okujpaHue, O) IUCIEPCHIO, B) CpeaHEE KBaIpaTHUECKOEe
OTKJIOHEHHE JAUCKPETHOH CIy4aiiHON BETMYMHBI X 1O M3BECTHOMY 3aKOHY €€ paclpejiesieHus,
3aIaHHOMY TaOJIMYHO:

8 4 6 5

0 0 0 0
2 5 2 )1

CymMma OeckoHeyHO yObIBaroliel reomerpuueckoi nporpeccuu pasua 150. Haiitu by, ecnu
q=1/3

BbI4ucauTs npousBoanyro Gpynkiuu (12 — 7x)3 - (x3 — 2x)*

C nomol1p0 NPOU3BOAHON HalAUTE MPOMEXKYTKH BO3pacTaHUs U yObIBaHUS QyHKIUH: f(X)
=x"—8x* +3.

CocTaBbTe ypaBHEHHE KacaTeqbHOH K rpaduKy QYHKIHH y = X° + X” B TOUKe ¢ abCIHCCOi
x0=1.

Haiitu momans ¢urypsl, orpaHudeHHOW rpadukoM (yHKIMM y=cosX, ocklo OXu
NPSMBIMA X = —EI/IX =T

2x+3 2
Haiinure mepBooOpasHyto f (X) =5¢""" +4x

Penmte ypasaenne x* — 5x3 +8x2 —5x +1=10
3+l _2x =5,
45— 6%3Y +2=0.
Pemmte ypaBHenne:V2x —x2 + 8 + Va2 —4x =vV—x—2+1
1 S Vx
X2 —8x+7" x?>?—-8x+7
N300pa3ute paccTOSHUE W yroj MEXIY CKPELIUBAIOIIMMHUCS JAUATOHAISIMH MapauleTbHbIX
rpaneit KyoOa.

Pemnth cucreMy ypaBHEHMIT {

PemuTtpb HepaBE€HCTBO
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B ky6e ABCDA B;CD; naiitu yron mexnay npsmeiMmu A;D u D E , rae E - cepeanna pebpa
CC,

Jana npsimast u ABe Touku A u B, pacnosnoxxeHHble IO OJHY CTOpOHY OT He€. Haitaute Ha
npsMoit Takyro Touky C, 4To0bl TpeyroabHUK ABC nMen HauMeHbINN TePUMETP.

Haiigure o0beM muimuHApa C BBICOTOW, PAaBHOW S5 CM, €CJIM JHUaroHajdb OCEBOTO CEYCHHUS
UWIMH]Ipa 00pa3yeT ¢ MIOCKOCThI0 OCHOBaHUs yroi 45 rpaaycos.

[Inomane ceuenus mapa mIOCKOCTbIO, TPOBEAEHHON Uyepe3 KOHEI[ JuaMeTpa moja yriom 60°
K HEMY, paBHa 75Icm?. Haiiure miomas MOBEPXHOCTH I1apa.

HaiiguTe quaMerp mapa, 065eM KOTOPOro paBeH 367 cM”.

CTOpoHBI TpeyrojibHUKa paBHbl 12cM U 9 cM, a yroia Mexay HUMHU 30". maiiTi wIomans
TpEYrojbHUKa

Hammcarp ypaBuenue chepsl ¢ meaTpom B Touke C (2; —3; 5) u paanycom, paBHbIM 6.

IIpoBepka BBLINOJHEHUSI CAMOCTOATEJbHON padoTbl. CamMocTosTeNbHAs paboTa
HaIlpaBJIeHa Ha CAMOCTOSTEIIbHOE OCBOCHHE U 3aKPEIICHNE PE3YJIbTaTOB O0yUCHHS.

CamocrodTenbHas MNOATOTOBKA OOYYaIOUIMXCS M0 JUCLMIUIMHE MPEAINoJiaraeT Cleqyrolue
BUBI 1 (DOPMBI PaOOTHI:

Hanucanue u 3awuma ooxknada, nooecomosxka k coobwenuro uiu becede HA 3aHAMUU NO
3aA0aHHOU npenoodasamenem meme.

Buvinonnenue pacuemmnvix 3a0anuii.

IIpoBepka BbINOJHEHHS KOHTPOJBHBIX pador. KoHTposibHas paboTa HPOBOAUTCS C
LEJIBI0 Pe3yJbTaTOB OOYYEHHUS U MOCIEAYIOIIEro aHalu3a THUIMYHBIX OUIMOOK M 3aTpyAHEHUM
0o0yyaroluxcsi B KOHIE U3y4eHHs] TeMbl WM pas3zaena. CoriacHO KalleHAapHO-TEMAaTUYECKOMY
IUIaHy AMCUUIUIMHBI IPEAYCMOTPEHO MTPOBEACHUE CIEAYIOIUX KOHTPOJIBHBIX padoT:

Kontponsnast padora Nel o teme «KopHH, cTenenu, rorapupmbi»y

Kontponbnas padora Ne 2 o teme «IIpeo6pazoBaHre TPUTOHOMETPUYECKUX BBIPAKCHUI»

KonTponbnas padora Ne 3 no reme «OCHOBBI TPUTOHOMETPUI

KontponsHast paGora Ne 4 no Teme «CTeneHHble, MOKaszaTelbHbIE, JiorapudmMuieckue
byHKIUN

Kontponsnas padora Ne 5 no teme «bunom Hetotona u tpeyronsauk [lackamns»

Kontponbnaas pabora Ne6 mo teme «IieMEHTh MAaTEMaTUYECKOW CTATUCTUKH U TEOPUU
BEPOATHOCTH

KonTponbnas padora Ne7 no teme «Hauana MaTreMaTH4eCKOro aHAIU3a»»

KonrtponsHast pabora Ne§ o reme «HTerpan u ero npuMeHeHHe»

KonTponbnas padota Ne9 no teme «Pemienne ypaBHeHUN pa3InyHbIMUA METOJaMM»

KontponbHas padora Nel0 no Teme «YpaBHEHUS U HEPABEHCTBA»

KonTponbnas padora Nell o teme «IIpsiMble 1 TIIOCKOCTH B IPOCTPAHCTBE

KontponbHas padora Nel2 no Teme «MHOTOIpaHHUKH U Tella BPAILEHUS»

KonTponbnas padora Nel3 o teme «KoopauHaThl U BEKTOPHI»

KonTpouabnas padora Nel

Bapmuanr 1 Bapuanr 2
1. BeranciauTs: 1. BerauciauTse:
302 NG N1
a. 92 +273 —(—j a. | 723 .366 : 23
16 . .
2 1 6 L 2
6.]27°-2%-2 6. 123 -6%-(0,5)
B. log, 18—log, 9
B. log,s 7 +1log,s5 2 2
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r. log,, 56 —2log,, 2

2. Pemute ypaBHEHHE U HEPABEHCTBA!

1Y 1
B
33" =72
4*-9.2" +8=0
log,(x—12)=2
lg(x+4)—lg(x—3)=1g8
log,” x—6log, x =8

KonTpoabHnasi padora Ne2

L. %log14 16+2log,, 7

2. Pemute ypaBHEHHE U HEPABEHCTBA:

51223

log (x+10) =2
log,(x+1)+log,(x+3)=3
lg?x+lgx’=1g”2-1

IIpeoOpa3zoBanue TPUTOHOMETPHUYECKHX BhIPAKeHUI

Bapuanm Ne 1
1) Buiuuciume

6

cos&;2sin _z co _z ;tg930°;sin&
2 4 6

sinx—3cosx

- ,ecau tgx =—12
2sinx+5cosx

2) Pewuume ypasnenus

a) cos(—3x)=—1; 0) tg(5Su+x)=0
B) sin(2x + 6m) + cosn/4 = \/5/2

3) Vnpocmume ewipasicenus

Bapuanm Ne 2
sinls—ﬂ;co _z -3tg _z ;ctg930°;cosl—
2 3 4 [
—2sinx+3cosx
- ,ecau tgx =—3
4cosx+3sinx

a) sin(—2x)=-1; 0) ctg(7m+x)=0
B) cos(8m + 3x) + 1 = tgn/4

sin x —tgx COSX —Cctgx Vd 2r T
a)—=>— Q) ————— r*) Cos—-COS— -...-COS—
cosx—1 sinx—1 15 15 15
0) 0) o 3 —4cos2a + cosda
1 +sin 2x +sin iﬂ—Zx Sin(ﬂ_x)JrSinf 3+4cos2a+cosda
2 2 e*)
3 . (3 X —sin47°—-sin61°+sin11°+sin 25°
1+si112x—sin(27r+2xj I=sm| —7—x |+cos cos7°

.4 4
1—(sin x — cos x)* g) o X¥—COS X

B)

sin xcos x

1-2cos” x
. . >
9!C*)2(SH14(Z+SIH2CZCOSZQ+COS4 a) —sin® o —cos’ a;

3*)\/40054 4°+3—6c0s8° +V4sin* 4°+3 +6c0s8°

4) Jlano cosp=—5/13,0/2<p<m 4) Jlano
Haiimu sin(i/3 — p) Haiimu

5) Cpasnume ¢ 0 evipasicenus

cosd; tgl,6m; sinl 11/9 ‘

6) Haumu X, eciu

sin 28° —sin x = —2sin 21°- cos49° |

sinp=8/17,n/2<p<nm
cos(m/6 —p)

sin4; cos1,8m; ctg9n/7

c0851°—cosx =2sin17°-sin 6&8°

KonTtpoabHnas padora Ne3
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Bapuanr 1 Bapmuanr 2

HaitauTe 3HaK BhIpa)KeHUS: HaitguTe 3HaK BhIpaKeHUS:
sin150° -1g*280° 1g225° - ctg280°
ctg140° - cos160’ sin160“ - cos310°
Brruuciure: Beruucnre:
a) . T 3z 3z
a) sin——cos— +cosz —1g0+ctg —
V4 . 31 V4 ) 2 2 2
ctg—+i1gr—Sm——Co0§ —— |+sSmxw T T T
2 2 2 6) cos’ (— —J — ctg(— —j + tg(— —j
. Ty . 3z 3 4 3
0) cos(-7)-sin| — Eyl sy — 3 Beruucnure: sina,tga v, ecnu
3. Beluucnure: cosa,tgauctga , €Cam COSd — _2 T<a< 3_7[
) P 13 2
sma = 55 <a<rwn JIOKaKHTE TOXKIECTBO

. 2 =2
4. JIOKauTe TOKIECTBO cosa(sina+cosa)(1—tga) =cos” a—sin” a

tg’a—sin*a=sin’a-tg’a
. 5. Pemure ypaBHeHus:
5. Pemre ypaBHeHus:

ctgx = —\/§ [gx = —?
X
co + -1
{4 6) Sm(ﬁfj A2

2sin® x+3cosx—3=0 8§ 3 2
cos’x—cosx—2=0

KountpoabsHnas padora Ned

Bapuanm Ne 1 Bapuanm Ne 2 Bapuanm Ne 3% Bapuanm Ne 4*
Pewume cucmemuvl ypaenenuii

1) x3+y3=9 1) XS—)/3=56 1){ X = yy 30 1){()6 yxy =
log, x+log, y=1 log, x—log, y=1 [(x+y)y=120 (x+y)?y? =12

p] 3 +x=10 ol 2v=s 2y Jay =36 2){(2’f+1 27 =9
y—log,x=2 x—log, y=2 ¥ —xfxy =72 Jaty? =x+y
_ 3 _3fy = =1+6lo + =80
3>‘FJ_1 yYr-aly=t g =leblog,y g+ n
xy =38 x—y=7 yi=y-2"+2 y2+y3 -5
5372327 =1  [2:4743.5" =11 , [x" 19 o _
A g P " " x\/;+3y\/_ 36
371 -5.27 =4 |54 +4.5" =24 y—x=5 Wy 435y =28
5*) Ilpu kaxkux 3HaueHUsx P cUCmema HepaseHCmE He umeem peuleHuu?
(x=p)-(px—2p-3)=0 ot +(p=3)42/p-2p>0
px=>4 px=p° -2

KonTtpoubHnas paGora NeS
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1 sapuanm

]
2 2)5!3) mi 4C% 5 ¢ ¢,
- 41 .
1. HafAouTe 3HAUEHHE: '
2. BRIUHCIHMTE 3HaUsHHe OHHOMA:

(20 +3)* 2)a-26) 3 H%c+4H 4) g

4
- 3
1) 0 0 ‘ E

]
3

@ n
3. 3anummHTe, KaK HasblBaeTCd MHOTOWISH BHIA (C + b)
4. Kax pacmonaraioTcsa OHHOMHHATBHBIE KO3 dHIHSHTEI

5. 3anHmHTe Ko3>D)HIHeHTE! pasIokeHAS IByVaIeHa (2a + 3) B BHIe TpeyroabHHKa [lackana
2 Bapuant

8! y +2 ol
DI DUI2LHCT 9 €L

HafiguTe 3HageHHe::
BEUHCIHT: 3HaUSHHe OHHOMA:

4 4
(a +2b)" Dl2a-b)" 3 HLc 420 4) Lo 4f
3 0 04 0

1) Ik
. n
. 3aHHH.IHTE‘= KdK Ha3bIEASTCAd MHOIOYIISH EHIA {a - b)
. Kax pacnonararwnTcg OHHOMHHATEHBIE KO3 DHITHEHTE

1.

N S

: 3
. JanumuTe Ko3thdHIHEHTD! pasTokeHHd IByVYIeHa (3a +2) B BHIe TpeyroabHEEA [Tackand

LA

KonTposbnas pabora Ne6

Bapuanr 1

1) B copeBHOBaHMSX MO JETKOM aTJIETUKE YYacCTBYIOT 8 cHopTcMeHOB u3 Yexuu, 3
cnoprcmeHa u3 @panuuu, 7 cnoprcMeHoB u3 ['epmanuu, 6 - u3 Poccun. Ilopsaok, B koTopom
BBICTYIAIOT CIIOPTCMEHBI ompezaensercs xpeduem. Haiinute BeposTHOCTh TOro, 4TO CHOPTCMEH
KOTOpPBIN BBICTYIAET MEPBbIM, OKaxeTcs u3 Poccuu.

2) 3aBoj BBINyCKaeT JeTaju Uil KOMOAaHOB - MOMMIMIHUKU. B cpennem Ha 250 neraneit
NPUXOAUTCS 7 O CKpBITBIMU JleekTamu. Haliure BEpOsSTHOCTh TOTO, UTO BBIMYIIEHHAS JIE€Talb
OKa)KeTCs KaUEeCTBEHHOM.

3) bpocarot Tpu urpansHbie kocTH. Haliqute BEpOATHOCTh TOTO, YTO B CYMMe€ BbITIafaeT 12
OYKOB.

4) B ypue 30 mapos: 14 kpacubix, 11 cunux, 5 6ensix. Haiiaure BepoSATHOCTH TOTO, UTO
HayraJ BBIOpaHHBIH 11ap — IIBETHOM.

5) B smuke nexut 11 neranelt, 3 w3 HUX HecTaHmapTHble. U3 smuka aBaxnabl OepyT 1o
OJIHOM JeTanu, He BOo3Bpalas ux oOparHo. HaiiiuTe BeposSTHOCTh TOTrO, YTO BO BTOPOM pa3 u3
smyka OyJeT u3BJiedeHa CTaH apTHas JeTalb - coObiTue B, ecnu mepBbIil pa3 Obuta U3BICUYCHA
HECTaHAapTHas JAeTalb - cOObITHE A.

Bapuanr 2

1) B copeBHOBaHHSAX MO TOJKAaHHUIO sijipa Y4acTBYIOT 4 cnoprcMeHa u3 Mpana, 6
croprcMeHoB n3 Typuuu, 5 cnoprecmenoB u3 OunisaHany, 7 - u3 Poccun. [lopsaok, B KoTopoM
BBICTYTAIOT CIIOPTCMEHBI ompezensercs xpeduem. Haiinute BeposTHOCTh TOT0, 4TO CHOPTCMEH
KOTOPBIN BBICTYIIAET MOCIEIHNM, OKaxkeTcs U3 Typuun.

2) 3aBoj BBINMYCKAeT JAETaIH JJIs aBTOMOOMJIeH - moamunHuKku. B cpennem Ha 270 neraneit
npuxoauTcs 9 co ckpbIThiMU JedekTamu. Haliiute BEpOATHOCTH TOTO, YTO KYyIJICHHAs JETalb
OKa)XEeTCs KaUeCTBEHHOM.

3) bpocarot Tpu urpanpHbie KocTH. Haliute BEpOSATHOCTH TOTO, YTO B CyMMe€ BbImagaeT 11
OYKOB.
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4) B ypue 20 mapos: 8 kpacHbIX, 9 cunux, 3 Oenbix. Haiinute BeposSTHOCTH TOTO, YTO
HayTaJ BEIOpaHHBIN IIap — IIBETHOM.

5) B smuke nexur 13 nmeraneid, 4 w3 HUX HecTaHAapTHBIC. M3 smmka aBaxabl OepyT IO
OJIHOI JeTanu, He BO3Bpallas ux oopartHo. Hailimute BEposSTHOCTH TOTO, YTO BO BTOPOM pa3 u3

AMKa OyJeT W3BJeueHa CTaHIapTHas JIeTalb - coObiTue B, ecnu mepBbiii pa3 Obula U3BJICUYCHA
HEeCTaHAapTHas AeTalb - cOObITHE A.

KonTtpouabnas pabora Ne7

Bapuanm 1 Bapuanm 2
1. Haitnure npon3BogHyIO (hYHKIIHH: 1. Haiimure mpou3BOAHYIO (HYHKIIUHU:
a. y=3x"+8x +7x> =3

a y=4x° —Tx’ +9x+ 2
6. y=(3x" —5x+4)-(2x° +3)

3x—5 6.y:(9x2+4x—1)-(3x4—2)
B.y= _
2x—4 B. y= S—2x
3x+7
2. Haiigute muddepenunan GyHKINN: 2. Haiingute nuddepenunan GpyHKINN:
15
y=7x 2% +8x -2 y=——+2Jx -
a. 2 a X ctg”
5. v =0x"—8x") - (2x° +5x) 6. v =06x"+7x")(3x° -~ 4x)
_4-5x y= 4x-9
B. g dx+7 B. 3-5x
3. HccnenoBate (QYHKIUIO M TIOCTPOHTH 3. HccnenoBarh (yHKUHIO UM TOCTPOUTH
rpaduk: y=2x>+6x>-9; rpaduk: y=-3x +6x+2;
4. BoluMcnuTh ornpeeaEéHHbIe UHTETPAJIbL: 4. BoluncauTh onpeaenéHHble UHTErpalbl:
3 1
a. j (2x° +x* =5)dx a. [(3x* —x* +2)dx
-2 -3
3 1
6. [(5—2x)dx 6. [(2+3x)%dx
-1 -1
3. Beruuncnure IJIOIIA AN ¢uryp, 5. Beruncnure ILIOIIAaU ¢uryp,
OTpaHUYEHHBIX JINHUSAMHU: OTrpaHUYEHHBIX JINHUSAMHU:
a) y=2x-x", y=0 a) y=1-x>, y=0
6)y=x2,y:—2x+18 6)y:x2’y:—3x
6. Crkopoctb ABUKCHUA TOYKHA 6. CKOpOCTb JBUKEHHUS TOYKU U3MEHSETCS
L= (9l > -8t )M/ c. Haiitn myTh, TPOUICHHBIA [0 3aKOHY U = (31‘2 + 2t + I)M/C. Haiitu myts,
TOYKOH 32 4-10 CCKYH]LY. npoiieHHbli  Toukod 3a 10c or Havana
JIBVDKCHUSI.

KonTtpouabnas padGora Ne8
Bapuanm Ne 1 Bapuanm Ne 2
Bviuucnume nnowaou ¢hueyp, oepanuvennvix epaguxamu
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) y=—x+4x-3,y=0 ) y=-x>+x+2,y=0

1-6)y=x>—2,y=2x-2 1-6)y=x"—2,y=2x-2
2) y=x"+4x+10,x=0 u 2) y=x*-2x+5,x=0, u
KacamenbHou 6 mouyke Xog = — 3 KacamenvbHou 6 mouke Xg =2
3) y =sinx, y =cosx, X =1/4, X =m 3) y =sinx, y = cosx, —37/2<x<7/2
4) f(x) = 4x, F(x), ecnu epagux 4) f(x) = 2x, F(x), ecau epaux ¢pynkyuu f(x)

?by’”“f”” fx) hepeceraem epaPuK | pepecexaem zpagux ceoeti nepsoobpaznoii F(x)
ceoeti  nepsoobpasnoi  F(X) 6 06yX | ¢ gy mouxax, 0oona us xomopwix (3; 6).

moykax, 00ua u3 xomopuwix (— 1; —4). 5)f(x) =—2x — 4, F(x), x =— 4, ecnu
5) f(x) =—-2x+4,F(x),x =1, ecu epaux  yuxyuu f(X) aersemcs kacamenvHol
epagux  ynkyuu (X)) aersemca | g epagpuxa F(x).

KkacamenvbHou 0 epagura F(X). 6) y=3/x,y=4—x

6) y=8/x,y=6-x 7 y=e™ y=e x=c

7) y=ety=e,x=0
8) y - 8) y=|cosx|;££x£5—”;y:0;x=5—ﬂ
ds 4 2 6 6
[sinx|x=—=m<x<=miy=0 9 y=q|x[.y=0,x=-9,x=4
9) y= |x ,y=0,x=—4,x=1

10) Haimu p, eciu uzeecmna niowadsv Gueypsl, 02paHuU4eHHol epapuramu
2
y=«/;,y=pX2,S=2§ y=«/;,y=px,S=4,5

11) B kaxom omnowenuu napabona 'y = 1/2 x> [ y = x> | denum nnowads Kpyea
x2+y2 <8 [X2+y2 <272

KonTtposabnas pabora Ne9

Bapuanr 1.

Pemnre ypaBHeHUS

MeTtoaoM rpynmnupoBKH X =T =21x+27=0

Ucnons3yst Toprepa 4x° + x> —5 =0

Meto10M 3aMeHBI IEPEMEHHOM 2+ 28 —9x2 —6x+9=0

Metonom 3ameHbl iepeMeHHon x(x — 1)(x —2)(x —3) =8

MeTto0M 3aMeHBI IEpeMEHHOH (2x — 1)2(x + 2)2 —(2x— 1)(x2 —4)—-2(x— 2)2 =0

Haiigute Bce 3HaueHus b , mpu KOTOPHIX OJUH U3 KOPHEH YpaBHEHHUS X+ 3x% -
bx — 8 = 0 paBeH. /[ KaXa0ro M3 HaICHHBIX 3HAYEHUW D OmpenenuTe OCTallbHble KOPHU
ypaBHEHUS.

Bapmuanr 2.

Pemnre ypaBHeHUsI.

MeTtoaoM rpynnupoBKU 3x’ —5x* +15x—81=0

Ucnons3ys cxemy [oprepa 2x° — 3x° —4x + 1 =0

Meto10M 3aMEeHBI IEPEMEHHOM 38 -8 - 12x+16=0

Metoaom 3ameHbl iepeMeHHon x(x + 2)(x + 3)(x + 5) =-5

MeTtoa0M 3aMeHbI TIepeMeHHOM (2x + 1)4— (2x2 +5x + 2)2 —12(x + 2)4 =0

Haiigure Bce 3HaueHus b, mpu KOTOPBIX OJIMH U3 KOPHEH ypaBHEHHUs paBeH -2. [[is kaxmoro
13 HAJICHHBIX 3HAYEHUH b ONpeesIuTe OCTAIbHbIE KOPHU YPAaBHEHHS.

KonTtpoabnas padora Nel0

Bapmuanr 1 Bapuanr 2
Pemnre ypaBHEeHHE 1 HEPABEHCTBO: Pemnre ypaBHeHHE 1 HEPABEHCTBO:

x++41—x* =9 V6—x =Xx
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Nx—=3=x-9
2)( +22x+2 _3‘22x+1 > _3

23x >1
8
log,” x—6log, x =8
log,(x+2)<3
sinx=—
2
cCosx > —
2
ctgx<\/§
{ 2y —3x =6,
2x +y =log; 135 —logz 5

KonTposbnas padora Nell

Bapuanr 1

N3 Toukn A K IUIOCKOCTH & TIPOBEIICHBI
NEPIEHIUKYJIAP U HAKJIOHHAs, Yoyl MEXIy
koropeivu 60°. HaiiTi JUIMHY HaKJIOHHO#M U ee

NPOSKIIMA  IUIOCKOCTh QX ,  €CIIM  JTMHA
nepreHauKyIsipa papaa 50 cM.
N3 Bepumuner  C, paBHOOEIPEHHOTO

IPSIMOYTOJIBHOTO TPEYrOJbHUKA C IPSAMBIM
yramom C, mpoBeAeH K IUIOCKOCTH 3TOr0
TpeyrosnbHuka nepnenaukyisip KC, AC =
8cMm. Haiitu juiMHY NepneHAuKymsipa U Yroi
Mexny npamodn KA M IIIOCKOCTBIO
TPEeYrojbHHUKa, €ClIi paccTosiHue oT Touku K
JI0 CEpPEIMHBI TUTIOTEHY3BI 6CM.

JIByrpaHHbIN yros paseH 45 ©. Ha oxmoit
W3 TPaHEeH JIEKUT TOYKA, YAAICHHAs OT APYrou
rpain  Ha  paccrosHun  18cMm.  Haiitn
paccTosiHue 10 pedpa IBYTrpaHHOIO yIJia.

OcHoBanue AD tpaneuun ABCD nexut B

mnockoctn & . Uepes touxu B u C IpoBeeHEI
napajuleJbHble  TpsSMbIE,  NIEpPECEKarolIye

MJIOCKOCTh a B Toukax F wuw F
COOTBETCTBEHHO.

a) KakoBo B3auMHOE TOJIOKEHUE MPSAMBIX
EF n AB?

6) Uemy paBeH yros Mexy NpMbIMUEF 1
AB, ecnn ZABC=150°9 [Tosicaue oTBeT.

[Ipsamble a u bnexar B mNapauIeIbHBIX
miockocrsix & u B MoryT 1u 3TH TpsiMBbIE
OBITH:

a) mapajieIbHbIMU;

Vxt—4=45

374 51

3*1.2" > 25

lg? x+1gx’ =1g?2-1
log, (4—2x)>2

COSX =—
2
sinx > —
2
1gx < \/§
{ZX -y=1,
3y _ A\x-2
7= G
Bapuanr 2

N3 toukn C K IJIOCKOCTH & NPOBEICHBI
NEPIEeHIUKYJIAP U HAKJIOHHAs, Yol MEXIy
kotopsivu 45° . HaliTi JUIMHY HaKJIOHHOM | €€
MPOCKIIMA  TUIOCKOCTh & ,  €CIId  JJINHA
nepneHauKyIspa pasia 40cm.

N3 touku O K IUIOCKOCTH & TNPOBEIEHBI
nee HakioHHbie OA wu OB, paBHOW HJUHBI,
yroi Mexay koropeiMu 60° | a paccrosiHue
MEXIy HX OocHOBaHuAMH 12cM. Haiitu
paccrosiHue MEXY OCHOBaHUEM
NEPIEHIUKYIIApa U cepeauHon oTpe3ka AB,
ecnu yroy Mexay npsiMod OA M TIIIOCKOCTHIO
a pasen 30°.

JlByrpauusiii yron paser 30 °. Ha oxHoii
U3 TpaHeH JIEKUT TOUKa, yaJIeHHas OT Ipyron
rpaun  Ha  paccrosHun  40cm.  Haiitu
paccTosiHUE 10 pedpa JBYTrpaHHOTO yIiIa.

Tpeyroneaukun ABC u ADC nexar B
pasHBIX MIOCKOCTSIX U UMEIOT OOIIYI0 CTOPOHY
AC. Touka P — cepenuna ctoponsl AD, a K —
cepeauHa ctopoHsl DC.

a) KakoBo B3auMHOE€ NOJIOKEHUE MPSAMBIX
PK n AB?

6) Uemy paBeH yroj Mexay npsMbIMUPK
u AB, ecu ZABC=40° , ZBCA=380°9
ITosicHuTe OTBET.

[Ipsmble @ u biexar B IepeceKkaronux

mockoctsx & u P MoryT 11 3TH TIpsiMbIe
OBITh:
a) mapasuielIbHbIMU;
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0) CKpeIUBaOIUMUCS? 0) CKpeIMUBaOIIUMHUCS?
Cnemnaiite PUCYHOK I KaX10T'0 Cnemnaiite PUCYHOK st KaXI0r0
BO3MOYKHOTO CITyyYasi. BO3MOKHOT'O CITyyYasi.

KonTtpouabnas padora Nel2

Bapuanr 1

1) OcHoBaHue TPSMOW MPHU3MBI - MPSIMOYTOJBHBIA TPEYTOJbHUK C KareraMu 6 U 8 CM.
Haiinute mnomans OOKOBOW MOBEPXHOCTH MPHU3MBI, €CIIM €€ HauOoibInas OOKOBas TpaHb -
KBaJIpar.

2) bokoBoe pebOpo MpaBMIIBHOM YETHIPEXYTOJIBHOW NMUpaMuIbl paBHO 4 ¢M H 00pasyer ¢
IJIOCKOCTBhIO OCHOBAHUS MUPAMUIBI yrod 45°.

a) Haiinure BpICOTY NUpaMHIBI.

0) HaiiguTe ruionaap O0KOBOK MOBEPXHOCTH TUPAMUIBI.

3) Pebpo mpasBunbHOro Tterpasapa DABC pasno a. Iloctpoiite cedeHue Tterpasjipa,
npoxojsiiee depes cepeauny pedpa DA mapamnensHo miockoctd DBC, n HaliauTe momans
ATOTO CEUYCHHSI.

4) OceBoe ceueHHE MUJIMHIPA - KBaAPAT, JUIMHA THaroHaJIM KOTOporo paBHa 36 cM. Haiinure
pazryc OCHOBaHMS LHIMHPA, ) 9 cM; 6) 8 cM; B) 8V3 cm; r) 9V2 cMm.

5) Beicota xoHyca paBHa 4\V3 cM, a yroj IpH BepIIMHE OCEBOro cedeHus paBeH 120°.
Haiinute nomaas ocHOBaHUS KOHYCa, a) 120V2 cM2; 6) 136w cm2; B) 144w cm2; 1) 243 1 em2.

6) Croponsl Tpeyronbauka MKN kacarotcst mapa. Haiiaure panumyc mapa, ecnu MK = 9
cM, MN = 13 cm; KN = 14 ¢m u paccrosiHue ot nenTpa mapa O o miockoctd MNK paszo V6
cM. a) 4V2 cm; 6) 4 ov; B) 3V3 em; 1) 312 em.

Bapuant 2

1) OcHoBaHMe NpPSIMON IPU3MBI - MPSMOYTOJIbHBIA TPEYTOJIBHUK C TMIOTEHY30M 13 cM u
katetoM 12 cm. Haiinure niomans OOKOBOH HMOBEPXHOCTH MPU3MBI, €CIIM €€ HauMEHbIIas
OOKOBast rpaHb - KBaJpAaT.

2) BbicoTa MpaBHIBHON YETHIPEXYTONbHON MHpaMuIbl paBHa Y6 CM, a GOKOBOE pebpo
HAaKJIOHEHO K TJIOCKOCTH OCHOBAHUS MO yriioM 60°.

a) Haiinute 60koBOE pedpPO MUPaAMUIBI.

6) HaiiguTe nuomaas OOKOBOW MOBEPXHOCTU MUPAMUJIBL.

3) Pebpo mpasunbHOro Tterpasapa DABC paBuo a. Iloctpoiite cedeHue TteTpasipa,
npoxojsiiee yepe3 cepeaunbl pedep DA u AB mapamnensro pebpy BC, u nHaitaure momanas
3TOrO CEYECHHUS.

4) Paguyc ocHoBaHus HwinHapa 3, BeicoTa 8. HaliquTte nuaroHanb 0CEBOTO CEYEHHUS.

5) Breicota koHyca paBHa 15 cM, a paguyc ocHoBaHHUs paBeH 8 cM. Haiinute oOpasyromryto
KoHyca, a) 19 ev; 6) 17 ev; B) 13 em; ) 133 om.

6) BeruucnuTe miomaap Kpyra, miIonaab KOTOpOro paBHa miomaau chepsl paguyca 5 M. a)
20 M2; 6) 10 M2; B) 5 M2; 1) 15 M2.

KonTpouabnas paGora Nel3

Bapmuanr 1

1. Onpexnenute ATUHY BEKTOpA a, €CIIH:

a) a(-4;3;0); 6) a(0;-8;6); B) a(-9;0;0).

2. Touka C —cepenuna otpezka AB. Haliiure KOOpIMHATHI TOUKHU:
a) C, ecmut A(2;-3;7) u B(-1;1;-3);

0) A, ecu C(1;0;3) u B(-2;5;0) ;

B) B, ectu A(-2;3;1) u C(0;-3;5).

3. Haiiaure paccrosiHue Mexay Toukamu A u B:

a) A(7;1;5) u B(3;1;2); 6) A(3;2;-2) u B(-5;2;4).
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4. 3anumure ypaBHeHHe cepbl ¢ eHTpoM B Touke O u paanycom R:
a) 0(0;0;0), R=3; 6) O(1;-2;4), R=2; B) O(-3;0;2), R=7.
5. Beraucnure kocuHyc yria Mmexxay Bekropamu a(1;-2;2) u b(3;4;0).

Bapmuanr 2

1. Onpenenure JIMHY BEKTOPA A, €CIIU:

a) a(8;6;0); 6) a(4;0;-3); B) a(0;0;-7).

2. Touka C — cepenuna otpeska AB. Haiianute KOopAMHATHI TOUKH:

a) C, eciiu A(0;5;-2) u B(4;-1;0);

0) A, ecu C(2;0;-1) m B(3;-2;1);

B) B, eciu A(1;-3;0) u C(2;1;3).

3. Haligute paccTosHue Mexay ToukaMu A u B:

a) A(2;3;4) u B(10;3;-2); 6) A(2;0;1) u B(-2;3;1).

4. 3anumuTe ypaBHeHHE cepbl ¢ IIeHTpoM B Touke O u paguycom R:
a) O(1;-2;0), R=5; 6) 0(0;0;0), R=6, B) O(-3;2;5), R=1.

5. Beruucnure kocunyc yria mexay Bekropamu a(11;10;2) u b(-6;0;8).

Cpoanasi Tabdauna mo npuMeHsieMbiM ¢GopMaM M MeTOJaM TeKYLIero KOHTPOJs U
OLIEHKHM Pe3yJIbTATOB 00yUeHus!

®opmMbI U
PesyabTaTnl 00yyeHus MeTOAbl KOHTPOJIA M
OLIEHKH pPe3y]abTaTOB
o0yueHust
JINYHOCTHBIX:
cOPMHPOBAHHOCTh  MPEJCTABICHHA O  MaTeMaTHKE  Kak Brinonnenue
YHHUBEPCAJIBHOM SI3bIKE HAYKH, CPEJICTBE MOJIEIMPOBAHUS SIBICHUH U | IPAKTUYECKUX padoT
IIPOLIECCOB, NIEAX U METOJIaX MAaTEMaTUKH; Onenka

[OHMMaHME 3HAYMMOCTU MAaTE€MaTHUKU JJIl HAyYHO-TEXHUYECKOI'O | MPaBUIbHOCTU
nporpecca, CHOPMHUPOBAHHOCTh OTHOIICHHUS K MATEMATHKE KaK K | BBIOJHCHHUS
4acTH OOIIeUeIOBEUYECKO KyIbTyphl Yepe3 3HAKOMCTBO C MCTOPHEH | caMOCTOSTEIbHON
pa3BHUTHUSI MATEMATUKH, SBOJTIOLIMEN MATEMaTUYECKUX UIEH; paboTsl

pasBUTHE  JIOTMYECKOTO  MBIIUICHHUS,  MPOCTPAHCTBEHHOI'O
BOOOpaKeHus, ANTOPUTMHUYECKON KYJIBTYPHL, KPUTHUYHOCTHU
MBILIUJIEHUs ~ Ha  YpOBHe,  HeoOXoauMoMm Uit  Oyaymie
npodeccCuoHaNbHON AESITEIbHOCTH, UIS IPOAOKEHUs 00pa30BaHUs U
camMo00pa3zoBaHus;

OBJIaJICHUEC MaTEMATHYCCKUMU 3HaHUSAMU nu YMCHHUAMU,
HEOOXO/JMMBIMU B IOBCETHEBHOM XM3HM, JUII OCBOEHHS CMEXHBIX
C€CTCCTBCHHO-HAYYHBIX JUCHUIIIMH U JUCHUILIINH HpO(beCCI/IOHaJ'II)HOFO
LUKJIA, JUId TOJIydeHHs oOpa3oBaHUs B 00JacTsAX, HE TpeOyromux
YIITyOJIEHHON MaTeMaTu4ecKol TOATOTOBKH;

TOTOBHOCTb M CIIOCOOHOCTb K O0Opa3oBaHUIO, B TOM YHCIIE
caMo00pa30BaHMI0, Ha TPOTHKECHHHM BCEH KHU3HH, CO3HATEIBHOE
OTHOILIEHHE K HEMPEPbIBHOMY 00pa30BaHUIO KaK YCIOBUIO YCIIEIIHOM
poQeCCHOHAIBHON U 0OIIECTBEHHOM JEATENHHOCTH,

TOTOBHOCTh M CIIOCOOHOCTh K CAMOCTOSITENIbHOW TBOPYECKOH WU
OTBETCTBEHHOM JACATCIIbHOCTH,

TOTOBHOCTh K KOJUIGKTMBHOH paboTe, COTPYIHHYECTBY CO
CBEpPCTHHUKaMH B 00pa30BaTeIbHOM, OOIIECTBEHHO MOJIE3HOU, yueOHO-
UCCIIEI0BATEIbCKON, MPOEKTHOM U APYTUX BUAAX JESITEIHHOCTH;

OTHOIIEHHE K  NpOo(EeCCHOHATLHONW  JIESITENBHOCTH  KaK
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BO3MOXXHOCTH y4aCTHs B pEIICHUH JIMYHBIX, OOIIECTBCHHBIX,
TOCY/IapCTBEHHBIX, OOIIEHAIMOHATBLHBIX POOIIEM;

METANIPEAMETHDBIX:

YMEHHE CaMOCTOSTENbHO ONPEACNATh LENH JACATEIbHOCTH H
COCTaBJIATH IUIAHBI JIEATEIBHOCTH; CaMOCTOSITEIBHO OCYIIECTBISTD,
KOHTPOJIMPOBATh U KOPPEKTUPOBATH ACATEIbHOCTh; UCIOIB30BATh BCE
BO3MOXKHBIE PECYpChl JUISl JIOCTIDKCHHS ITOCTaBJICHHBIX IeNed W
peanu3alyy IUIaHOB JAEATEIIbHOCTH; BEIOMPATH YCIICIIHbBIE CTPATETUH B
Pa3IUYHBIX CUTYaIIX;

yMEHUE MPOAYKTUBHO OOIIAThCSI W B3aMMOJACHCTBOBATH B
IpOLIECCe COBMECTHOW AEATENBHOCTH, YYHTHIBATH IMO3HLUHU JIPYTHX
YYaCTHHUKOB JEATENBbHOCTH, 3()(PEeKTUBHO pa3pemarts KOHPIUKTHL;

BJIaZICHUC HaBbIKaMH HOSH&B&TGHBHOﬁ, yqe6Ho—
HCCJIeI0BATEIbCKOM n HpOGKTHOfI JACATCIIBHOCTH, HaBBIKaMU
pasp€iCHusd HpO6JICM; CIIOCOOHOCTD n T'OTOBHOCTB K

CaMOCTOSITEJIbBHOMY IIOUCKY METOJOB PELIEHUS MPAKTUYECKUX 3a]ad,
IPUMEHEHUIO PA3JIMYHBIX METO/I0B IO3HAHMS;

TOTOBHOCTH u CIIOCOOHOCTh K CaMOCTOATEIBHON
UH(POPMALIMOHHO-TI03HABATEIbHON JEATEIbHOCTH, BKJIOYas yMEHHE
OPUEHTHPOBATHCSI B  pA3IMYHBIX  MCTOYHHMKAX  WH(pOpMAIHH,
KPUTUYECKH OLCHMBATh W  HMHTEPIPETUPOBAaTh  HMH(POPMALHIO,
MOJIy4YaEMYI0 U3 Pa3JINYHbIX UCTOYHUKOB;

BJIAJICHUE SI3BIKOBBIMU CPEJICTBAMM: YMEHHE SICHO, JIOTUYHO U
TOYHO H3JIaraTb CBOIO TOYKY 3pEHHUsS, MCIOJIb30BaTh aJEKBATHBIE
S3BIKOBBIE CPEJICTBA;

BJIaJICHHE HABBIKAMH TTO3HABATELHONW PEQIIEKCUU KaK OCO3HAHUS
COBEpIIAEMbIX  JCWCTBUH W  MBICIUTENBHBIX  IPOLECCOB, HUX
pe3yJIbTaTOB U OCHOBAHUI, TPaHMI] CBOErO 3HAHUS U HE3HAHMSI, HOBBIX
[IO3HABATEJIbHBIX 3a/1a4 U CPEACTB AJIS UX JOCTUKECHHUS;

LEJIECYCTPEMJIIEHHOCTh B TOHUCKAX M TPUHATHUU  pEIICHUH,
CO00pa3sUTENbHOCTh M HUHTYHMIMS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX
MpEJICTaBICHUI; CIIOCOOHOCTh BOCHPUHUMATH KpacoTy W TapMOHHUIO
MUDA;

Brinmonaenue
MPaKTUYECKUX PpaboT
Nel-62

OrneHka
MPaBUIBHOCTH
BBITIOJTHEHHS
CaMOCTOSITCIILHOU
paboThl

Pemenne  3amau
BO BpeMsl 3aHATHUS

KoHntposbHsie
pabotsl Nel — 13

NMpEeAMETHBIX:

c(OPMHPOBAHHOCTh MNPEACTABICHUNH O MaTeMaTUKE KaK YacTu
MHPOBOM  KyJbTYypsl M MECTE€ MaTE€MaTUKM B COBPEMEHHOU
LUBWIN3ALUH, CIIOCOOAaX ONUCAHMs SIBJIEHUI peaJbHOr0 MHpa Ha
MAaTEMATUUYCCKOM SA3BIKE,

cOPMHPOBAHHOCTb  MPEJICTABIEHUH O  MaTeMaTH4YEeCKHUX
MMOHATHAX KaK BOKHEHIIINX MaTeMaTHUECKUX MOJCIIAX, ITO3BOJJIAOIINX
ONUCBHIBATL M M3y4aTb pa3HbIC IPOLIECCHI U SBIEHUSA; IIOHUMAHHE
BO3MOXHOCTH AaKCHOMATHUYCCKOIro IMOCTPOCHUA MATEMATUYCCKHUX
TEOPUiL;

BIIQJICHUE METOJAMHU JOKa3aTelIbCTB W aJrOPUTMOB pEIICHMUS,
YMEHUE HUX IPUMEHATH, IPOBOAUTH JOKA3aTEIIbHBIE PACCYXKICHUS B
XOJIe peUICHHMs 3a/1a4;

BIIaJICHUE CTAHJAPTHBIMU IIPUEMaMU PELICHUS PAalMOHAIbHBIX U
HppaluOHAJIbHBIX, ITOKA3aTCIbHBIX, CTCIICHHBIX, TPUTOHOMETPUUCCKHUX
YPaBHEHUN M HEPABEHCTB, MX CHUCTEM; MHCIIOIb30BAHUE T'OTOBBIX
KOMITIBIOTCPHBIX IMMPOrpamMm, B TOM YHCJIC JJIA MMOUCKA ITYTU PCHICHUA U
WJUIFOCTPALIMY PELICHUS] yPAaBHEHUN U HEPABEHCTB;

c(hOpMUPOBAHHOCTh TMPEACTABICHUN 00 OCHOBHBIX MOHSITHIX

KoHnTponbHbie
pabotel Nel -13

IIpaxTueckue
pabotsr Nel-62

YCTHBIN onpoc BO
BpeMsl 3aHATUS

Pemenue 3anau

Onenka
PaBUILHOCTH
BBITIOJTHEHUS
CaMOCTOATEJIbHOMN
paboTsl
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MaTeMaTH4YeCcKOro aHajlh3a W MX CBOWCTBAaX, BIIAJICHHE YMEHHEM
XapaKTepu30BaTh MOBEACHUE (PYHKIIMIA, HCIIOIb30BAHNUE MOTYYCHHBIX
3HAHWH JJI1 OIMCAHUs U aHAJIN3a PEAJIbHBIX 3aBUCUMOCTEN;

BJIa/ICHUE OCHOBHBIMH MOHSATUSMU 0 MJIOCKUX u
MPOCTPAHCTBEHHBIX TIE€OMETPUYECKUX (Urypax, HX OCHOBHBIX
CBOICTBAX; c(OpMHPOBAHHOCTH YMEHHUS pacrno3HaBaThb
reoMeTpuueckre GUrypbl Ha 4YepTekax, MOJIECISIX U B PEaIbHOM MUDE;
NPUMEHEHHE U3YYEHHBIX CBOIMCTB reOMETPUYECKUX GUTYp U (OpMYI
JUISl PELICHHUs] TEOMETPUYECKUX 3aJad M 3aJad C MPAKTUYECKHUM

CoJIep’KaHuEM;
c(OpMUPOBAHHOCTh MPEACTABICHUN O Mpoleccax U SBICHUSIX,
MMEIOIINX BEPOSITHOCTHBIN XapakTep, CTATUCTUYECKUX

3aKOHOMEPHOCTSIX B  PEAJIbHOM MHUpPE, OCHOBHBIX IOHATHSIX
AJIEMEHTAPHOU TEOPUH BEPOSTHOCTEW; YMEHUIM HAXOAUTh U OLICHUBATH
BEPOATHOCTH HACTYIUICHUSI COOBITHI B MPOCTEHIINX MPAKTUYECKUX
CUTYalHsIX U OCHOBHBIE XapaKTEPUCTUKH CIIy4alHbIX BEJIUYUH;

BJIaJICHUE HABBIKAMHU HCIIOIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX
MPOTrpaMM IPH PEIICHUU 3a/1a4.

LEJICYCTPEMIICHHOCTh B IIOMCKaX M MPUHATHM  PELICHUI,
COOOpa3UTENBbHOCTh M HWHTYULHUSA, Pa3BUTOCTh MPOCTPAHCTBEHHBIX
MPEJCTaBICHU;

CIIOCOOHOCTH BOCIIPUHUMATH KPACOTY M TAPMOHHUIO MUPa

3.2 ®opMa NPOMEKYTOUHOM aTTeCTAIIUN

[Ipomexyrounas arrectanuss no gucuumuinHe bYJI.09 Marematuka B 1 cemectpe

muddepeHIIMPOBaHHBIN 3a4eT, BO 2 CEMeCTpe — IK3aMEH.

OOyuarommecs JonycKaroTcs K caade auddepeHIMpoBaHHOrO 3adeTa W dK3aMeHa IpH
BBIIIOJIHEHUH BCEX BUOB CAMOCTOSITEILHOW pa0OThI, MPAKTHUYECKUX W KOHTPOJIbHBIX padoT,
MIPEAYCMOTPEHHBIX paboyeil mporpaMMoi 1 KaJleHJapHO-TEeMAaTUUYECKUM TUIAHOM JTUCIUTIITUHBI.

JuddepeHnnpoBaHHbIN 3a4eT MPOBOAUTCSA 3a CUYET BPEMEHHM OTBEICHHOTO HAa HW3YYEHHE
JUCHUITJINHBI. HpI/I YCJI0BUHN CBOCBPEMCHHOTO W KAUYCCTBCHHOI'O BBITTOJITHCHUSA O6y‘IaIOHII/IMC$[
BCEX BUIOB PabOT, MpeayCMOTPEHHBIX paboyeil mporpaMmMoii obieoOpa3zoBaTeNbHON yueOHOM

JUCHUITIINHBI.

Ilepeyenb BonpocoB K U PepeHPOBAHHOMY 3a4eTy
Bapuanr 1
Bremucnure: 47 -11% : 444

2128
N
Boruncnure: 10g2 8 +log 25 100 - log 25 4

Haiinnre pemenne ypaBHEeHHUS: logé( X —5 )= log6 dx

Haiinure 3HaueHue BoIpaxXeHus:

7C
Borucmre LO& 2| €OS ;

S5z
[lepeBenuTe U3 paguaH B TpaaycChl ? .

VYKaxXuTe 4eTBEPTh, B KOTOPOM JIEKUT YOI . , ECIU =470°
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-~ . T
Haiinure 3nauenne kocunyca yria &, ecnu ussecto, uro: sin®=0,6 u §< a<rw

x+4

x> —49 "

bankoBckas mporeHTHas craBka paBHa 7% romoBbix. KakoBa gomkHa  OBITH
nepBOHAYallbHASI CyMMa BKJIaJia, 4TOOBI uepe3 2 roja ero pazmep coctaBmi 34347 pyomneit.

B Baze nexar si6moku: 10 3eneHbIx U 5 kpacHbIX. CKOJBKHUMHU CIIOCOOAMU MOXKHO B3SITh U3
Ba3bl 2 3eJIEHBIX U 3 KPacHBIX sS070Ka?

Bapuant 2

Berancnoure: 72 -37 1 212.

Haiinure obmacts onpenencHust GyHKIIMH f (x)=

3-4/108
5
Brruuciaure: 10g6 36 + 10g3 99 - 10g3 11 .

Haitnure 3HaueHue BbIpaXeHUs:

Haitnure pemenue ypaBHEHU: log 3( 10— .XZ ) = log 3 3x
7T
Boncmure LO&Z3| 18 5

vk
[lepeBenuTe u3 paguaH B rpaaychl o
. 0
VYKaxxute 4eTBEepTh, B KOTOPOU JIEXKHUT YIroid ., , eciu ., =500".

o . T
Haiimure 3nauenne kocunyca yrina & | ecnm u3Bectno, uro: sin® =0,8 u §< a<r.

6x — x°
x+ 2

bankoBckass mpoueHtHas craBka paBHa 9% romoBeix. KakoBa gomkHa  OBITH
NepBOHAYalIbHAs CyMMa BKJIaJa, 4ToOBI uepe3 2 roja ero pasmep coctasui 59405 pyOiei.

B Basze nexar s6moku: 5 3enenbix u 10 kpacHbIX. CKOJIBKUMH CIIOCOOAMH MOKHO B3SITh U3
Ba3bl 3 3eJIeHBIX U 2 KPacHBIX s10J10Ka?

Bapuanr 3

Beruucnure: 3°.25°:75°.

Haiinure o6nacts onpenenenus pyukuun f{x) = log s

. V405
Haiigute 3HaueHue BbIpaXKEHUA: ——.
NG
Borancmare: 10, 96 —log, 3-log, 81
Haiinnre pemenne ypaBHEeHHUS: log 5( X —8 )= log 5 2x.

. 7C
Bounciure LO&5| Sin g

57
[lepeBeauTe M3 pagraH B TpaayChl 5
. 0
VYKaKuTe 4eTBEpTh, B KOTOPOU JIEKUT yroil ., , €CIU . =380".

. . 37
Haiinure 3aauenue kocunyca yrina & | eciam usBecTHo, uto: sin® =-0,6 u 7< a<2r

Hatigure obmacts onpeneneHus QyHKIUN J(x)=
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bankoBckas mporeHTHas cTaBka paBHa 12% romoBeix. KakoBa momxkHa  OBITH
nepBOHAYaAJIbHAsl CyMMa BKJIaza, 4TOOBI 4epe3 2 rojia ero pa3Mep coctaBui 56448 pyoiieid.

B Baze nexat si010ku: 6 xenthix ¥ 12 kpacHbIX. CKOJIBKUMH CIOCOOAMH MOXXHO B3STh M3
Ba3bl 4 )KENTHIX U 2 KPAaCHBIX s10J10Ka?

Bapmuanr 4

Beruucnure: 9°.11° : 994.

5-3/108
Breruucnure: 10g4 320 - 10g4 5- 10g6 216 .

Haitaure 3HaueHue BbIpaKeHUs:

2
Haiizmre pemenne ypasuenus: L0g,(6 —x° ) =1log,5x .
7T
Berancmre LO&5| €18 g

T
[lepeBenuTe U3 paguaH B rpaaychl 5
. 0.
VYKaxxute 4eTBepTh, B KOTOPOH JIEKUT YToad ., , eciau . =700

o . 37
Haiinure 3nauenne kocunyca yrina & | ecnm u3BectHo, uro: sin®=-08 n zr<a < -

x—3
Haiigure obnmacts onpenencaust pyHKIun S(x)=log; — = .
xX° +7x

bankoBckass mpouentHas craBka paBHa 11% romoBeix. KakoBa jgomkHa  OBITH
nepBOHavalibHAs CyMMa BKJIaJia, 4ToObI uepe3 2 rojia ero pazMep coctaBui 73926 pyodneil.

B Baze nexar s01m0ku: 6 xxenThiX B 12 kpacHbIX. CKOJBKUMH CIIOCOOaMU MOXKHO B3SITh U3
Ba3bl 2 )KEITHIX U 4 KPaCHBIX s10J10Ka?

OOyuaronuecss JOMYCKAalOTCS K clade »HK3aMeHa IIpU BBHIIOJIHEHUM BCEX BHJIOB
CaMOCTOSITENIbHOW pabOoThI, MPAKTHYECKUX U KOHTPOJBHBIX paboT, MPETyCMOTPEHHBIX padoueit
IIPOrpaMMOi U KaJI€HAAPHO-TEMATUYECKUM IIJIAHOM JTUCLIUIUIMHBIL.

IlepeyeHb BONPOCOB K 3K3aMeHY
Yacts A

Kopens n-oit crenenu. CoiicTBa KOpHs n-oi creneHu. O0o0LIeHre MOHITHS O MTOKa3aTene
CTETIEHU

[Tonsitue norapudma u ero cBoiicrsa. OcHOBHOE J0rapuPMUUECKOE TOXKIECTBO.

JlecsaTuuHble M HaTypajbHble Jorapudmsl. [IpaBuna neiictBuii ¢ norapupmamu. Ilepexon
HOBOMY OCHOBAHUIO.

Jlorapudmuueckue ypaBHenus. I[Tpuemsl pemenus. [Ipumepsi.

Jlorapudmuueckas ¢pyukuus. Ee cBoiicTBa, rpaduk

Tpuronomerpuueckue ¢pyHkuuu. OnpeaeneHie CHHyca, KOCHHYyca, TAHT€HCa, KOTaHTeHca.

Panuannas mepa yrua. [lepexon ot rpagycHoOi Mephl K paAlaHHON U HA000POT.

3aBUCUMOCTB MEXAY TPUTOHOMETPHUECKUMHU (PYHKIUSMH OJHOTO yIJIa.

®opmyJibl ABOMHOTO yriaa. @OpMYJIIbl CIOKEHUS.

Pemenne npocTelmx TPUrOHOMETPUYECKUX YPABHEHUH.

Tpuronomerpuueckue Qynkuuu. OOnacTb oOmpefeNeHuss W MHOXECTBO 3HAYEHMH
TPUTOHOMETPUUYECKUX (QYHKIUH.

OOpaTHble TPUTOHOMETPUYECKUE (PYHKIIHH.

OcCHOBHbBIE MOHATHSI KOMOMHATOPUKH: pa3MeIleH s, IEPECTAHOBKU M COUCTAHHUS.

Teopus BepositHOcTel. CoObITHE, BEPOATHOCTH COOBITHSI.
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3aBUCUMOCTh U HE3aBHCUMOCTH COOBITUH. COBMECTHOCTh M HECOBMECTHOCTH COOBITHIA.
[TpoTHBOMOI0KHOCTH COOBITHH.

Teopus BeposiTHOCTEN. ClIOXKEHNE U YMHOKEHHUE BEPOSITHOCTEM.

[Ipupamenue GyHKIUU U npupaiieHue aprymenTa. OmnpenenaeHue Npou3BOIHOM.

DU3NYECKUI U MEXaHUYECKUN CMBICII IPOU3BOJHOM.

VYpaBHeHHe KacaTeabHOU K rpaduky GyHKINUN

[IpaBuna u popmynsl nuddHepeHunpoBaHUs.

[IpumeHeHue MpOU3BOTHOMN /IS HAXOXKACHUS SKCTpeMyMa G yHKIIUU

[TonsiTHE MHTErpaa U NEPBOOOPA3HOI

Teopema HproTona — Jleitoauia

Crepeomerpust. OCHOBHBIE aKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 AKCHOM.

[IpsiMble W IUIOCKOCTM B NPOCTPAaHCTBE. B3anmHOE pacnosjokeHWe ABYX IMpsSIMbIX B
IIPOCTPAHCTBE.

B3anMHoe pacnionoxxeHue npsaMou 1 miaockocTy. [lapamienbHOCTh TPAMOM U IIIOCKOCTH.

B3aumHoe pacrosio)keHue AByX IIOCKOCTEH B IpocTpaHcTBe. llepneHauKyaspHOCTh IBYX
IIJIOCKOCTEH.

JIByrpaHHBIN yroil. YIoja MeXAy IJIOCKOCTSIMM.

Mmuororpanauku. Bepuunsl, pedpa, rpanu MHOrorpannuka. @opmyna Ditnepa.

[Ipu3ma u ee cBorictBa. [IpsimMast 1 HAKIOHHAS IPU3MBI.

[IpaBunbnas npusMma. [Lnomaas 60KOBOI U MOIHOM MOBEPXHOCTH MTPU3MBI.

Ky®. IMapannenenumnen u ero cBoiictBa. O0beM ky6a. OObeM mapasuiesnenumneaa.

[Tupamua u ee croiicta. [nomans 60KOBOM U MOJHOW MMOBEPXHOCTH MTUPAMHUIBI.

[IpaBunbHas nupaMua. Y cedeHHas: MTUPAMUAA.

[IpencraBieHre 0 MpaBUIBHBIX MHOTOTpAaHHUKaX (TeTpa’nap, KyO, OKTa’Ap, MOJIEKadap U
HUKOCAdIP).

Tena u moBepxnoctu BpameHus. Lunuaap. OcHoBaHMs, BbICOTa, OOKOBas MOBEPXHOCTH,
oOpasytommasi, pazseptka. [nomaas 60KOBOM U MOJHON TOBEPXHOCTH.

Tena u moBepxHocTu BpamieHusi. Konyc. OcHoBaHue, BbICOTa, OOKOBas IMOBEPXHOCTD,
oOpa3ytommas, pazseprka. [nomaas 60KOBOM U MOJIHON TOBEPXHOCTH.

ap u chepa. [Tnomans noBepxHoCcTH ChHEphI.

Ceuenus mapa u cgepsbl.

®dopmyiel 00beMa MUPaMUAbI, HWIHHAPA U KoHYyca. Popmynna o0bema mapa.

Yactp B

x—16 x05 44
Ynpocture BeIpakeHue :

x+x05+41 " xL5—1

Y HalIUTe €ro 3Ha4eHue npu X = 2,25
_3 1 2
PacnosioxkuTe Yncia B IOpaake Bo3pactanus 2 *; 2; E; 23:23

3anucath B BUJie OOBIKHOBEHHOM Ipo0M OECKOHEUHYIO ACCITUUHYIO Ipo0k: 4,(8);
-2,6(93).

2 —
1 1)2
Pacmonoxwure yncia B HOpsIKe BO3paCTaHUS (5 L= 39 7% 3% =

Boruucnure: logsS + log 425 + 10g4i
125
Boruucnure: logs72 — loggﬁ + log;18
27
) | ! 25
Boruucnure: logs- + logs36 +5 logs ==
5 81

Pemnure orapuMUUIECKOe ypaBHEHHE: log;(2x-1) =2
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Pemmre norapudmudeckoe ypasnenne 1085 (X +1) =log(4x-3)

Pemnre norapudmuueckoe ypaBHenue logs (3x —5) = logs (x — 3)

Pemmre norapudmMuueckoe ypaBHEHHUE log, (x + 3) = 4

Pemnte norapudmudeckoe ypaBHEHHE log, (4 - x) + log, (1 —2x) = 2log, 3
Pemmre norapupmuueckoe ypaBuenue Ig (3 —x) —Ig (x +2)=21g2
1-sin’ &

cos’ a1

sin(360° — a)cos(—a)
cos(180° + )
VYnpocrture Beipakenue: 1 + cos’® o — sin’ o

YnopocTute BhIpakeHuUe:

Yipocture BelpaKeHue:

. T
_— t —
prOCTI/ITe BBIPAXKCHHUC! sin(cr 2) §(-a)

P
cosG+a
(2 )

. . 5 .
Haiinure cos o u tg o, eciu sin o = 3 u a - yroia II koopauHaTHON YyeTBepTH

Haiinure cos o u tg o, ecmn sin o = 0,6 1 o - yroi [ koopauHaTHOM YeTBEPTH
Haiinure cos o u tg o, ecnu sin oo = — 0,8 u o - yroa Il koopimHaTHOM YeTBepTH
Haiinure sin o u tg o, eciu cos oo = 0,6 u o - yroa [ koopauHaTHOW 4YeTBEpTH

T
Pemmre TpuroHoMeTpruueCKOe ypaBHEHHE: 2CcOSs(x + —) = /2

PewriTe TPHrOHOMETPHYECKOE ypaBHeHHe: sin® X — 0,25 =0
Pemmre TpuronoMerpuueckoe ypaBHeHue: 2 cos X + 42 =0
Pemnre TpuronomeTpuueckoe ypaBHeHue: 2 sin?x +sinx—1=0
Pemmre TpuroHoMerpuueckoe ypaBHeHUe: 2 sin”x +7sinx —4=0

. V4
Pemmre Tpuronomerpuueckoe ypaBHeHnue: 2 sin(x + 5) ++42 =0

Pemmre Tpuronomerpuueckoe ypaBHenue: 2 cos x — 3 =0

6 x+3 125 2
Pemure nokazatenbHOE ypaBHEHHE: | — | =] —
25 64
Pente nokasarenbHoe ypaBaenue: 2 - 47 — 17 -4+ 8 =0
Pemnre nokasarelbHOe ypaBHeHue: 3 — 4 - 3¥ +3 =0

2x+3
Pemmmre nokazarenbHOE ypaBHEHUE: (5) =4,5""°

2

. 1
Hanummre ypaBHeHHe KacaTteiabHOH K rpaduky ¢pynkuuu f (x) =5 - ) X" B TOUKE Xq = 2.

CocTaBbTe ypaBHEeHHe KacaTelnbHOi K rpaduky ynkmun f(x) = e™ B Touke X = 0.
3anummTe ypaBHEHHe KacaTenbHoil K rpaduky dynxmmn f(x) =3 x° + 5x B Touxke ( 1; 8).

S-x

Haiinure nponsBoanyto pyHkuuu Y = )
X

. . T
Haiinure 3HaueHne Npou3BOAHOM QYHKIUHN y =3x + 4 — 5sin x B TOUKE X, = —
2

3+2x
x=5

Haiinute npon3BoaHyI0 QYHKIIUN y =

HaiiauTe npou3BoAHYIO QYHKIHHU y = —% x*+3x* —2x+11
HaiiauTe npousBoanyio GyHKIHE y=X —X ( X + 7).
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Haiitu npomexyTku Bo3pacTanus GyHKIUU y = X2 —2x + 3.
Uccnenyiire gyrxmmo f(x) = 3x” — 20 x> Ha Bo3pacTauue (YObIBAHHE) H SKCTPEMYMBL.

Uccnenyiite pynkumio f(x) = %x“ + ;x3 — 3 Ha Bo3pacranue ( yObIBaHUE).

(x* +2x+1)dx

—_—

Brrunciure uaTerpai

Brrunciute unterpan | $in 2xdx

AN —— [N

9
6x
Brruucnure unaTerpan J—dx
Jx

1

8
3[.2
Brruucnure uaTerpa J x“dx
1

1
BrrunciuTe uHTErpan I (14 2x)*dx
0

. . . |
Haiigure obmuit Bua nepBoodpaznoit ans ¢pyukuu f (x) = — - sin 3x
X

Haiitu nepooGpasuyo dyskumu f (x) = 3x* + 2 x — 1, rpaduk KOTOPOil IIPOXOUT Hepes
Touky M ( 2;4).

Haiigure nepBooOpaszHyio GyHKIUH X /x - 3 5\/?

Hna dyaknun f(x) = (2x + 5)° Haiigure nepBooOpasHyto, rpaduK KOTOPOi MPOXOIUT Yepes3
Touky M (- 2; 3).

B smuke 20 mapos, u3z HuUX 12 GenbiX, ocTanbHble ToiyOsie. M3Biekator 2 mapa. Haiftu
BEPOATHOCTH, 4TO 00a 1mapa Oenble.

B nepBoii ypre conepxkutcst 8 cunux u 10 KenaThIX MapoB, BO BTOpo 4 O6enbiX U 12 KenThix
mapoB. U3 kaxxnoil ypHbl HayJauy M3BJIEKIU 1O OJHOMY mapy. HallTu BEpOsATHOCTH TOTO, YTO
00a U3BJIEYEHHBIX 1Iapa )KEJITOro 1IBETA.

AndaBUT HEKOTOPOTO si3bika coaepkHuT 12 OykB. CKOJBKO CYIIECTBYET TPEXOYKBEHHBIX
CJIOB, COCTaBJICHHBIX U3 OYKB 3TOro ajgaBuTa, €ciau OyKBbI B CJIOBaX MOTYT MOBTOPATHCA?

AndaBuUT HEKOTOPOTO si3blka coaepkHuT 12 OykB. CKOJBKO CYIIECTBYET TPEXOYKBEHHBIX
CJIOB, COCTaBJICHHBIX U3 OYKB 3TOr0 andaBuTa, €ci OyKBbI B CJIOBaX HE MOT'YT OBTOPSITHCS?

B kop3une 16 mapoB, u3 Hux 14 Genbix, octanbHble cuHue. M3Bnekator 2 mapa. Haiitu
BEPOATHOCTH COOBITHI TOTO, YTO 00a IIapa CUHKE; EPBBIN 11ap Oelblii, a BTOpoil CHHMIA.

Ha nexxypctBo u3 3 ManbuukoB U 4 eBOYEK CIydailHO 0TOUParOT 4 nexkypHbIX. CKOIBKUMH
CIoco0aMM UX MOXHO OTOOpaTh IPU YCIOBUH, YTO OYyT OTOOpaHbl 2 MajlbuuKa U 2 J€BOYKU?

YCTpOHCTBO COCTOMT M3 TpeX OJIEMEHTOB, palOTalOIIMX HE3aBUCHUMO. BeposTtHocTH
0e30TKa3HOM pabOThl 3a OMPEIEIICHHBIM MPOMEXYTOK BPEMEHH IEPBOr0, BTOPOIO U TPETHETO
aneMeHTa cooTBeTcTBeHHO paBHbl 0,4; 0,3; 0,5. HailTu BEpOATHOCTH TOrO, 4TO 3a 3TO BpeMs
OTKaXXyT BCE TPH dJIEMEHTA.

N3 15 TypucTOB Ha/O BBHIOPATH JAKYPHOTO U €ro MoMourHuKa. CKONIBKUME CITOCOOaMH 3TO
MOKHO cJienaTh?

JluaroHanb 0CeBOro ceueHus IWINHApA paBHaA 12 cM, a paanyc ocHoBaHus — 6 cm. Halioure
BBICOTY ITUJUHIPA.

B mpaBunbHON 4eThIpEXYronpHOW NupaMuje BbIcoTa paBHa 12cMm, a amodema - 15cm.
HaiinuTe niomanb NOJHON MOBEPXHOCTH MUPAMUJIBI.

B ocHoBanuu npaBunbHOM detbipexyroiabHoi npusMbel ABCDA B |C;D; nexut kBaapar co
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ctopoHoit 4 cM. [lnaronans npusMel AC; oOpasyeT ¢ miockocTbio ocHoBanuss ABCD yron 60°.
HaiinuTe BbICOTY MpU3MBI U TIOIIAAb MTOJIHOW MOBEPXHOCTH.

JlnaroHaib MPaBUIBHON YETHIPEXYTOJIBHON MPU3MBI COCTABIAECT C OOKOBOW TpaHBIO YIoJ
60°. Haiinure 00beM MpU3MBI, €CIIM CTOPOHA OCHOBAaHUSI 8cm

Paagmnycel ocHOBaHMI yCEUE€HHOTO KOHYca paBHBI 12 cM 1 6 cM, a 00pa3yrolas HakJIOHEHa K
MJIOCKOCTH OCHOBaHMUs 1Mo yriioM 45°. HaliuTe rutomaas 1 00beM YCEUYEHHOT0 KOHYCa.

Haiinute nonnyro 1uiomaab NOBEPXHOCTH U 00BEM MUPAMUbI, Y KOTOPOH BBICOTA paBHaA 2
M, 2 OCHOBAHHMEM ITUPAMMU/IBI SIBJIAETCS KBaJpaT CO CTOPOHOM 3 M.

OcHoBaHHEM MUPAMU/IBI SIBJISETCS TPEYTOJbHUK co ctopoHamu 12 cm, 10 cm, 10 cm. Kaxnas
0OKOBas rpaHb HAKJIIOHEHA K OCHOBaHMIO moj yrioM 60°. Haiiaure o0beM u 1uiomaas 60KOBOM
IIOBEPXHOCTU ITUPAMHUJBL.

Haiinure cTOpOHY OCHOBaHUS WM BBICOTY IIPAaBUIBHOM YETBIPEXYTOJBHOW IPU3MBI, €CIIU
Srom=90cM’, So=40cM”.

Boicora nununapa pasHa 10 am. Ilnomans cedeHus: LuIMHIpa IIOCKOCTHIO, TapaJUIeIbHOM
OCH IIWJIMHJIpA U yAQJICHHON Ha 9 AM OT Hee, paBHa 240 1M 2, Haitaure pagnyc nunusapa.

OcHoBaHME NpsIMON HpPHU3MBl — pPaBHOOEIPEHHBIM TPEYroJbHUK CO CTOPOHOM 6 cM, a
nuaroHanb 6okoBoii rpanu 10 cm. HaiinuTe miomans O0KOBOI MOBEPXHOCTH U 00BEM MPU3MBI.

B npaBuibHON 4eThIpEXyroyibHOM MpHU3ME IUIONIA/b OCHOBAHMS paBHa 25 cM?, a BeIcoTa 4
cM. Haiinurte nuaronanbs 1 00beM MPU3MBI.

OcHoBaHMEM NPSAMON MPU3MBI CITYKHUT NPSIMOYTOJIbHBIN TPEYroJbHUK C KaTeTaMu 12 cM u 5
CM, BBICOTA ITPU3MBI paBHa 8 cM. HaliquTe miomans noaHoNH NOBEPXHOCTH.

Pannyc OkpykHOCTH, OIIMCAaHHON OKOJIO OCHOBAHMS IPABUJIBHOM IIECTUYTOJIbHOM MPU3MBI,
paseH 3 cm. HaliquTe miomans MoaHoN NOBEPXHOCTH MPU3MBI, €ciii €€ BbicoTa paBHa 10 cM.

JlnaroHanp MpaBWJIBHON UYETHIPEXYTOJIbHOW MPU3MbI COCTAaBIISIET ¢ OOKOBOW I'paHbIO Yroil

30°. HaiiguTe miomas 6OKOBOM IOBEPXHOCTH U 0OBEM NPU3MBI, €CIIM CTOPOHA OCHOBAHHUSA /2
CM.

Bricota nmnunapa va 12 cM 6omblie ero paguyca, a mioliaib MOJHONW MOBEPXHOCTH paBHA
288 1 cm”. Haiiure paauyc OCHOBaHUS LIWJIMH/IPA.

JlnaroHaib MPaBUIBHON YETHIPEXYTOJBHOM NMPHU3MBI COCTABIISET C OOKOBOH TPaHBIO Yroj
60°. Haiinute 00beM MpU3MBI, €CTTH CTOPOHA OCHOBAHUS 6 CM.

JlnameTp mapa paBeH BBICOTE€ KOHYyca, 00pa3yrollas KOTOPOTO COCTABIISET C IJIOCKOCTBHIO
ocHoBaHus yroia 60°. Haiitu oTHomeHne 00bEMOB KOHYCa U ILapa.

Panmnyc mapa paBen R=5. Haligute miuomanap NOJHONM MOBEPXHOCTH BIMCAHHOTO B LIap
KyOa.

Panuychel ocHOBaHUI yCEUEHHOTO KOHYyca paBHbI 4 ¢cM U 12 cM, a oOpasyromas paBHa 17cMm.
HaiinuTe: a) BBICOTY yCEUEHHOTO KOHYca; 0) IO b OCEBOTO CEYEHUSI.

B ocHoBanuu nmpaBmiibHOM uyeThipexyrosnbHoi npusmsl ABCDA B ,C D, nexxur kBajapar co
ctopoHoit 8 cM. [luaronans npusMel AC; oOpa3yeT ¢ miockocTbio ocHoBanuss ABCD yron 30°.
Haiinure BBICOTY IPU3MBI M IUIOIIA/bL TIOJHOM ITOBEPXHOCTH.
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1.Cnenndukanus KOMIUIEKTA OLEHOYHBIX MaTepuanoB. PacmpeneneHue TecTOBBIX
3a/1aHMIl 10 TUIIAM ¥ YPOBHSAM CJIOKHOCTH.
Tab6anna 1. Tunbl, ypoBeHb CJI0KHOCTH U BpeMs BbINOJHEHHUS] TECTOBBIX 3a1aHHUIl.

Howmep YpoBeHb Bpews
sananms Tunel 3aganus CHOKHOCTH BBIIIOJIHEHU,
MUH.
Samanue 1- 3aganue OTKPBITOTO THIIA C BEICOKHH 8
5 pa3BEpHYTHIM OTBETOM
3amanue 6- 3aganus OTKPBITOTO THIIA Ha IMOBEIIIECH 5
10 JIOTIOTHEHHE HbBIH
3amanue 3aganue 3aKpBITOTO THIIA Ha 0a30BBbIid 2
11-13 YCTaHOBJICHUE MOCIIEN0BATEIIbHOCTH
3amanue 3amanne KOMOWHHPOBAHHOIO THIIA C 0a30BbIil 2
14-16 BBIOOPOM OJHOTO BEpPHOIO OTBETAa U3
YEThIPEX NPEJIOKECHHBIX U 0OOCHOBAaHHEM
BBIOOpA
3agaHue 3agaHue 3aKpBITOTO THIIA Ha 0a30BbIil 2
17-19 YCTaHOBJICHHE COOTBETCTBHS
3aganue 20 3amanne KOMOWHHPOBAHHOIO THIIA C 0a30BbIil 2
BBIOOPOM HECKOJIbKUX BapUAaHTOB OTBETA W3
MPEIIOKEHHBIX 1 000CHOBAaHHWEM BBIOOpA

Tadauna 2. CuieHapuu BbINOJHEHHS TECTOBBIX 3a1aHUI

Tun 3aganus

ITocaenoBaTenbHOCTEL ACHCTBUM
IIPY BBIIIOJHEHHUH 3aIaHHS

3ajaHue KOMOMHHPOBAHHOIO THIIA C
BBIOOPOM OJJHOTO BEpHOTO OTBETa W3

[IpounTaiiTe TEKCT, BBIOEPUTE MPABHILHBIN
OTBET U 3aIUIINTE apryMEHTbI, 0OOCHOBBIBAIOINE

YeThIpeX MPeI0KEHHBIX 1 000CHOBAaHUEM
BbIOOpa

BBIOOD OTBETA

3ajaHue KOMOMHHPOBAaHHOIO THIIA C [IpounTaiiTe TeKCT, BBIOEPUTE NPABUIbHBIE

BBIOOPOM HECKOJIBKMX BapHaHTOB OTBETA | OTBETHI u 3aMULINTE apryMEHTHI,
U3 TpPEUIOKEHHBIX U 00OCHOBaHMEM | 0OOCHOBBIBAIOIIME BHIOOP OTBETOB
BbIOOpa
3ajaHue  3aKpbITOr0O  THOAa  Ha IIpounTaiite TEKCT u YCTaHOBUTE
YCTaHOBJIEHHE TOCJIE0BATEIBHOCTU IIOCJIEI0BATEIBHOCTb. 3anuimuTe
COOTBETCTBYIOIIYIO  IOCJIEAOBATEIBHOCT  LUDP
CJIEBA HAIIPABO
3ajaHue  3aKpbITOr0O  THHAa  Ha IIpounTaiite TEKCT u YCTaHOBUTE
YCTaHOBJIEHHE COOTBETCTBUS COOTBETCTBHE. 3alMIIUTE BHIOpAHHBIC IU(PHI MO
COOTBETCTBYIOIIUMHU OYKBaMH.
3amaHus ~ OTKpBITOTO  TUIA  Ha [TpounTaiite TEKCT U KOMONHUTE Ppa3y
JIOTIOJIHEHUE
3ananue OTKpBITOTO  THUHA  C ITpounTaiiTe TEKCT M 3alULINTE Pa3BEPHYTHIN

00OCHOBAHHBIN OTBET

pa3BEPHYTHIM OTBETOM

Taoauna 3. CucreMa onleHUBaHUSA 3aJJaHUH.

Howmep VYkazanus o OleHUBAHUIO Pesynbrar oneHuBanus (0amisl,
3aJlaHus MOJyYeHHbIE 32  BBITOJHCHUS
3a/1aHMS)
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3aganue 1-5

3agaHue  OTKPBITOTIO
pa3BepHYTHIM OTBETOM

THIIA C

[TonHbIi TpaBWIBHBIN OTBET Ha
3alaHue OIleHWBaeTcs 3 Oariamu;
eciu JIOTIyIIIeHA oJlHa
OIIMOKa/HETOYHOCTh /oTBET
MPaBWIbHBIM, HO HE MOJHBIN — 1
0aJu1, eciu JOIMyIIeHo Ooliee OTHOM
OomMOKH / OTBET HENMpPaBUIbHBIA /
0TBeT OTCYTCTBYeT — () Gasuios.

3aganue 6-10

3amanus TAIIA Ha

JOIIOJIHCHHUEC

OTKPLITOI'O

[TonHbIi TpaBWIBHBIN OTBET Ha
3aJaHue OICHUBACTCA 3 Oauiamu;
eciu JIOTIyIIIeHA oJlHa
OIIMOKa/HETOYHOCTh /oTBET
MPaBWIbHBIM, HO HE MOJHBIN — 1
0aJu1, eciu JOIMyIIeHo Ooliee OTHOM
OomMOKK / OTBET HENMpPaBUIBHBIA /
0TBeT OTCYTCTBYeT — () Gayuios.

3amanue 11-13

3a,I[aHI/IC 3aKpPBITOI'O THUIIA
YCTAHOBJICHHEC ITOCIICA0BATCIbHOCTH

Ha

CoBmajenue c BEPHBIM
OTBETOM OLlcHUBaeTca 1 Oamiom;
HEBEPHBIH  OTBET  WJIM  €ro
orcyrctBre — 0 Oaios.

3aganue 14-16

3a,I[aHI/Ie KOM6I/IHI/IpOBaHHOFO THIIA C
BI)I60p0M OAHOI'O BCPHOro OTBCTA M3

[TosHOE COBMajieHUE C BEPHBIM
OTBETOM OLlcHUBaeTca 1 Oamiom;

YEeThIpEX MPEAJIOKEHHBIX Y | HCBEPHBIN OTBET 5810 €ero
000CHOBaHHEM BBIOOpA orcyrcTBue — 0 6ayuios.
3aganue 17-19 3agaHue  3aKpbpITOrO  TUIA  Ha CoBmajgenue C BEPHBIM
YCTaHOBJICHUE COOTBETCTBUS OTBETOM OLlcHUBaeTca 1 Oamiom;
HEBEPHBII OTBET J5R10% €ro

orcyrctBre — () Oaios.

3aganue 20

3ananue KOMOMHUPOBAHHOTO THUIIA C
BBEIOOPOM HECKOJIBKHUX BapUaHTOB OTBETA
U3 TPEAJIOKEHHBIX U OOOCHOBaHUEM
BBIOOpA

[TostHOE COBMajicHUE C BEPHBIM
OTBETOM OLlcHUBaeTca 1 Oamiom;
HEBEPHBII OTBET  WIH ero
orcyrcTBre — 0 Oaos.

Tabmuna 4. JlonojHuTe/bHbIE MaTepHaJbl M 000OpyAOBaHMe, He0OXOAMMBIE [JIsl
BBINOJTHCHHUS TECTOBbIX 3a1aHUH

Kon
KOMIIETEHIIUHU

HanmenoBanne KOMIICTCHIIN

I[OHOJ'IHI/ITCJ'H)HBIC MaTCpHraJIbl
1 000pyI0oBaHME

bymara
Pyuka

2. TecToBBI€ 3a7aHUSA

Bapmuanr 1

1. IIpounTaiiTe TEKCT U 3aNMUIINTE PA3BEPHYTHIH 000CHOBAHHBIN OTBET.
HaiiTi xonmndyecTBO cioco60B, KOTOPHIMU MOKHO PAaCCaIUTh TPEX peOsT.
JTaJIOHHBIH OTBET.
2. IlpouuTaiiTe TeKCT M 3aNMILIUTE Pa3BePHYTHI 000CHOBAHHBINH OTBET.
Kakast npo0b Ha3bIBaeTCs MPaBUIbHOM?
JTAJIOHHBIH OTBeT.
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3. IIpouuTaiiTe TEKCT M 3aNMUIIHUTE PA3BEPHYThI 000CHOBAHHBIII OTBET.
Ha ocHOBaHUM CBOICTB OMCCEKTPUCHI 3aMUIINTE €€ OTpeIeIeHHE.
HexkoTtopsie cBolicTBa OMCCEKTPUCHI:

o Kaxmas Touka, nexaniast Ha OMCCEKTpUCe yIiia, HaXOAUTCS Ha OJIMHAKOBOM PACCTOSIHUU
OT 00€UX CTOPOH TOTO yria — 3TO KJIFOYEBOE CBOMCTBO OMCCEKTPHCHI.

e B TpeyronbHHUKE MOKHO TIPOBECTH TPU OUCCEKTPUCHI U3 KAXKIOW BEPIIUHBI, U BCE OHU
MEPECEeKyTCsl B OJJHOM TOYKE, KOTOpasi Ha3bIBACTCS LICHTPOM BIIMCAHHOM OKPY>KHOCTH.

o buccekrpuca yriia TpeyrojibHUKa JI€JIUT MPOTHUBOIOJIOKHYIO CTOPOHY Ha OTPE3KH,
MNPONOPLUUOHAIBHBIE TIPUIEKAIUM CTOPOHAM.

e VYroa Mexay OMCCEKTpUCaMU JBYX CMEKHBIX YIJIOB (MEXAY BHYTPEHHUMHU U BHEIIHUMHU
OUCCEeKTpHCaMH YTJIOB TPEYToJbHUKA IIPH OJJHOM BepinHe) paBeH 90 rpaaycam

JTaJOHHBII OTBeT.

4. IIpounTaiiTe TEKCT U 3aNMUIINTE PA3BEPHYTHIH 000CHOBAHHBIN OTBET.
Ha ocHoBanmm nanHO# GOpPMYITBI COKpAIIEHHOTO YMHOXKEeHHS (a + b)? = a? +2ab+b?, 3anummre
ee CIIOBECHYIO ()OpPMYJITUPOBKY.
ITaJIOHHBIH OTBET.

5. IIpounTaiiTe TEKCT U 3aNUIINTE PA3BEPHYTHIH 000CHOBAHHBIN OTBET.
Haiitu kommyecTBO C10co00B, KOTOPBIMH MOYKHO PAacCaauTh YETHIPEX PeOsT.
JTAJIOHHBIH OTBeT.

6. Jlonoauute Pppa3sy Janmsie uncna V169 V0,64 V2 maseiBarores ... 7

7. JlonosHuTe pa3zy. Beskas GeckoHeuHas AecsITUYHAS HElepuoanyeckas 1po0b
ABJISICTCA YUCIIOM .... ?

8. JlonosinuTe ¢pa3dy. PanrioHanbHbIe M HPPAIMOHAIBHBIC YHACIIa BMECTE 00Pa3yIoT
MHOYECTBO ....

9. Jlonoanute ¢pa3dy. PazHocTs KyOOB ABYX BBIpAKECHHI paBHA MPOU3BEICHUIO PAa3HOCTH
MIEpPBOTO U BTOPOTO Ha ...

10.  Jdomoauwute ¢dpa3y. [eomerpusi — pasznen MaTeMaTUKH, U3y4YaIOIIUNA CBOMCTBA

11. IIpounTaiiTe TEKCT H YCTAHOBUTE MOC/IEA0BATEIBHOCTh. Pacnosioskure yncia B
NMopsi/AKe BO3PaCTAHUA
1. -23
2. 0
3. 45
4. 45

3anumure COOTBETCTBYIOINIYIO MOCIEI0BATEIbHOCTh IM(P ClIeBa HAIIPaBO:

5. IlpouwuTaiiTe TEKCT M YCTAHOBHUTE MOCJI€0BATEILHOCTh. Pacnosnoxkure yuciaa B nopsiake
yObIBaHUSI

1) 6,7

2) -2

3) 0

4) 400
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3anummTe COOTBETCTBYIOIIYIO MTOCIEI0BATEIBLHOCTD HU(P CIeBa HANIPABO:

6. IlpouuTaiiTe TEKCT M YCTAHOBUTE MOCJI€10BATEILHOCTD. Pacnosio:kure yncia B nopsiake
yObIBaHUS

1 -67

2) -2/5

3) 038

4) 4

3anuimure COOTBETCTBYIOIIYIO MOCIEI0BATEILHOCT LIU(P ClIeBa HAMIPABO:

7. IlpounTaiiTe TeKCT, BblIOepuTe OAWH NPABHJIbHBIN OTBeT W 3aNMIINTE APTryMEHTHI,
000CHOBBIBaKOIINE BHIOOP OTBETA.
Pewmre pasuenue log, x + log, 5=log, 20
1)15
2)5
3)4
4) 10.
OtBert.
OobocHoBaHue.

8. IlpouuraiiTe TeKCT, BbI0epUTE OJAUH TPABWIHHBIA OTBET M 3aNHIIUTE APTYMEHTHI,
000CHOBBIBaKOIINE BHIOOP OTBETA
Pewmre pasuenue log, x + log, 6=log, 18.
DO
2) 11
3)3
4) 12.
OtBerT.
OobocHoBaHue.

9. IlpounTaiiTe TeKCT, BbIOepUTe OJMH NPABHJIBHBIA OTBeT M 3aNUIIATE APryMeHTHI,
000CcHOBBIBaKOLLIME BHIOOP OTBETA
Pemmre pauenne log. x + log, 3=log. 12.
1)0
2)4
3)9
4) 15.
OrtBert.
O0ocHoBaHHueE.

10. IIpouuTaiiTe TEKCT M YCTAHOBUTE COOTBETCTBHE.
K kaxaoii no3uuum, 1aHHOH B JIEBOM CT0JI011e, 0A0epuTe COOTBETCTBYIOILY IO

MO3UIUI0 U3 MPABOBOI0 CTOJI01A.

3apaua OTtBer

A CrepeomeTpust 1 Paznen MAaTeMaTUKHU HA3YYAOIIUNA CBOMCTBA
TeOMETPUUYECKUX QUTYp B IPOCTPAHCTBE

b Konyc 2 I'eomeTpuuyeckoe TeJO, KOTOPOE MPEACTABIISIET
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cO0OW COBOKYITHOCTh BCEX TOYEK MPOCTPAHCTBA,
Haxo4dmuxcss OT HCHTpa Ha paCCTOAHHUU, HC GOHLH_IC
3aJJaHHOTO. DJTO PAcCTOSIHME HA3bIBACTCS PaANyCOM

mapa

B [ap 3 OTO  Teno  BpamleHus, KOTOpO€  IOJIy4aeTcs
BpalleHUEM TMPSMOYTOIBHOTO TPEYroJIbHUKA BOKPYT
OJIHOTO M3 KaTeToB. [Ipsmas, koTopas COAepk HUT STOT
KaTEeT, Ha3bIBAETCS OChIO KOHYCA

r Hunuuap 4 I'eomerpuueckoe TeJIO, OTpaHUYEHHOE
HUAJTUHIPUYECKOU MMOBEPXHOCTHIO u JBYMSI

napajjICJIbHBIMH IJIOCKOCTAMHU, IEPECCKAOMIMMHA eé

3anummre BbIOpaHHbIe HUGPHI 10 COOTBETCTBYOINMMH OYKBaMH:

A b

B r

11. IIpoumMTaiiTe TEKCT M YCTAHOBHTE COOTBETCTBHE.
K ka:xknoi mo3unum, 1aHHOH B JIEBOM CT0JI01e, MO0epHUTE COOTBETCTBYIOILYIO

MO3UIMIO U3 MPABOBOI0 CTOJIONA.

3agaua OtBer

A Ha Housb nenuts HEnb3st 1 Teopema [Tudaropa

b KBagpar  rumoreHysel  paBeH  cymme | 2 Bepno

KBaJpaTOB KaTETOB

B Konyc 3 3TO TEJNO BpaUleHUus, KOTOpPOe
II0JIY4aeTCst BpalleHUEM
IPSIMOYTOJIBHOT'O TpEeyroJbHUKA
BOKPYT OJHOT'O U3 KATETOB

r [Tapannenorpamm 4 YETBIPEXYTOJIBHUK, Y  KOTOPOro
IIPOTHUBOJICKAIIINE CTOpPOHBI
NONAapHO NapajyieidbHbl, TO €CTb
JIeKaT Ha MapaJlIeNIbHBIX MPSIMBIX.

3anummre BoIOpaHHbIe HU(PHI 10 COOTBETCTBYINMMH OYKBaMH:

A b

B r

12. IIpouuTaiiTe TEKCT M YCTAHOBHTE COOTBETCTBHE.
K kaxxnoi mo3unum, 1aHHO| B JIEBOM CT0JI01Ie, MO0epHUTEe COOTBETCTBYIOILYIO

NMO3UIUI0 U3 MPABOBOr0 CTOJI01A.

3anaua Otser
A Kakoi aorapupm HazbIBaeTcs | 1
HaTypaJbHbIM? jorapudM 1o OCHOBaHUIO €
b Jlorapudm 2 | 310 MaTeMaTH4YeCKast byHKIMS,
KoTopasi  sBigeTcs  oOpaTHOM K
olepanusiM BO3BEJIEHUS B CTEIEHb.
Jlorapudm oTBewaer Ha Bompoc: «B
KaKkyl CTENEHb BO3BECTH YHUCIO a,
YTOOBI MOJIYYHIIOCH YUCIIO b
B Kakoii norapu¢m HazbiBaetcs gecatuyHbiM? | 3 | Inx
r 4 | nmorapudm no ocHoBanuto 10
O003Ha4YeHHE HATYPaJILHOIO jlorapudma?

3anummre BbIOpaHHbIe HU(PHI 10 COOTBETCTBYOINMMH OyKBaMu:
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b B

r

13. [IpouuTaiiTe TeKCT, BbI0epHUTE BCe MPABUJIbHbIE 0TBETHI M 3ANMIINTE APTYMEHTbI,
000CHOBBIBAIOILME BHIOOP OTBETA. YKAKUTE BCE BePHbIe CBOIICTBA NPAMOYI0JIbHUKA.
1) Bce cTopoHbI paBHBI
2) Bce yrusl npsiMbie

3)

HpOTI/IBOHOHO)KHI)Ie CTOPOHLBI paBHbI

4) OpnuH psIMOX yrom

OTBerT.

Oo0ocHoBanue.

Kiaroun k onieHUBaHHIO

Bapuanr 1
Ne Bepnblii oTBeT Kpurepun
3aiaHusl
1. Orser. Ecnn nepsoro u3 pedar na 10 mectax MOXHO | | 6 — nOIHOe NpasuibHOe
nocaguthk 10 cnocobamu, BTOporo — 9 cmocobamu, | coomeemcemaue;

Tpetkero — 8 cmocobamu, torma  Oyxer 720 | 0 6 — ocmansusle cryuau
croco6oB. Pemenue: 10 x 9 x 8 = 720 cmocoOoB.
2. IIpaBunbHOM  HaspiBaeTcss  ApoOb, y KOTOpOW | /| 6 — noaHoe npasuibHoe
YHCIIATESIb MEHBIIE 3HaAMEHATENA. ITO O3HA4aCT, 9TO | coomeemcmaeue;
3HaYEHHE TPAaBUIBHOM JpOOM BCErAa MEHBIIE | () § — ocmaibHbLE C Tyuau
€IMHHUIIBI,
3. BuccexTpuca— Jy4, UCXOJAIIMIA U3 BEPIUMHBL YIIIa U | | 6 — ROJIHOE NpasuibHOe
ACTAIIU OTOT YTOJI Ha ABa paBHBIX yTJia coomeemcmaeue,
0 6 — ocmanvHbvle cyuau
4, KBagpat cymmbl IBYX BBIpa)KCHHM paBEH KBaapaTy 1l 6 — nonnoe npasuibHoe
IEPBOI'0 BBIPAKCHUSA IIIOC YABOCHHOC IPOMU3BEACHUE coomeemcmeue;
MIEPBOT'0 Ha BTOPOE ILTIOC KBAJpaT BTOPOTO 0 6 — ocmanvhvle cyuau
BEIPAKCHHSL.
5. Orser. Ecnu nepsoro u3 pedsar a 10 mectax MOXHO | [ 6 — nOAIHOe NpaBuibHOE
nocaauth 10 ciocodamu, BTOporo — 9 criocobamu, coomeemcmaue;
TPETLEro — § crocobamMu, 4ETBEPTOro — 7 0 6 — ocmanvhvle cyuau
criocobamu, Torna o6yzaer 720 criocobos. Pemenue: 10
x 9 x 8§ x 7= 5040 crioco6oB.
6. UppaIMOHATIbHBIMU 1 6 — nonHoe npasunvHOe
coomeemcmeue,
0 6 — ocmanvHbvle cyuau
7. UPPAIMOHATEHBIM 1l 6 — nonnoe npasuibHoe
coomeemcmeue,
0 6 — ocmanvHvle cryuau
8. JICHCTBUTEIBHBIX YUCEIT 1 6 — nonHoe npasunvHOE
coomeemcmeue,
0 6 — ocmanvHbvle cyuau
9. HETIOJTHBIN KBaJpaT UX CyMMBI 1 6 — nonnoe npasunrvHoe
coomeemcmeue,
0 6 — ocmanvHvle cryvau
10. MPOCTPAHCTBA, TAKUE KaK paccTosiHue, popma, 1 6 — nonHoe npasunbHoe
pa3Mep ¥ B3aUMHOE pacroioxeHnue Guryp coomeemcmeue,
0 6 — ocmanvHbvle cryuau
11. 1),2),3),4) I 6 — noamoe npasunvroe
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coomeemcmaue;
0 6 — ocmanvHble cryyau

12. 4),1),3),2) I 6 — nomnoe npagunvHoe
coomeemcmaeue;
0 6 — ocmanvHvle cryuau
13. 4),3),2),1) I 6 — nomwoe npasunvhoe
coomseemcmaue;
0 6 — ocmanvHwvle cryuau
14. Orser. 3) 2 6 — noHbll NPABUILHBLU
OG6ocHOBaHKE: OTBET MOJIYYEH B PE3YNILTATE PEICHUS | omegent;
J0Tapu(GpMHIECKOTO yPABHEHHSI 10 CBOWCTBAM | 6 — o0un u3 nPAGUABLHLIX
norapu(ma ¢ O/IMHAKOBLIM OCHOBAHHEM PaBHBIM 4. | oo o s yKazan;
0 6 — ocmanvHvle cryuau
15. Orger 3) 2 6 — noauvlli NPABUIbHLLIL
OG6ocHOBaHHKE: OTBET MOJTYYEH B PE3YNILTATE PEIICHUS | omgen;
J0rapruMHUIECKOTO YPaBHEHHUS [0 CBOWCTBAM | 6 — 00un u3 nPAGUILHLIX
norapu(ma ¢ O/IMHAKOBLIM OCHOBAHUEM PABHBIM 7. | oo o0 1o yKazan;
0 6 — ocmanvHvle cryuau
16. Ortser 2) 2 6 — noHvll NPAGUILHBLU
O6ocHOBaHME: OTBET MOJIY4EeH B Pe3yIbTaTe PEICHUS | omeem,
JOTapu(pMHIECKOTO yPABHEHHUSI 10 CBOWCTBAM | 6 — o0un u3 NPAGUABLHBIX
norapu(ma ¢ O/IMHAKOBLIM OCHOBAHUEM PABHBIM 5. | oo oo s yKasan;
0 6 — ocmanvHbvle cryuau
17. A b B r 1l 6 — nonnoe npasunvHoe
1 3 2 4 coomeemcmeue;
0 6 — ocmanvHwvle cryuau
18. A B r 1l 6 — nonnoe npasunvHoe
2 1 3 4 coomeemcmeue;
0 6 — ocmanvHwvle cryuau
19. A b B I I 6 — nomnoe npasunrbHoe
1 2 4 3 coomeemcmeue;
0 6 — ocmanvHbvle cyuau
20. Ortger. 2), 3) 1l 6 — nonnoe npasuibHoe
O6ocHoBanue. I1o onpenenennio NpsAMOYTOILHUK — | coomeemcmaue;

YETBIPEXYTOJBHUK, Y KOTOPOT'O BCE YIUIBI IIPSIMBIE.
Hekotopsle cBoiicTBa IPSIMOYTOJIbHUKA!
IIpOTHBOIIOIOXKHBIE CTOPOHBI PaBHBI.

0 6 — ocmanvHbvle cryuau

3.

Bapmuanr 2

IIpounTaiiTe TEKCT U 3aNIMIINTE PAa3BEePHYTHI 000CHOBAHHBbINH OTBET
Haiiti xonndyecTBO crioco60B, KOTOPHIMU MOKHO PaCCaUTh YETHIPEX peOsT.

OTalOHHBII OTBET.

IIpounTaiiTe TEKCT U 3aNMIINTE PA3BEPHYTHIH 000CHOBAHHBIN 0TBET

Kakas npo6r Ha3pIBaeTCs HEMPABHIBHON?

OTalOHHBII OTBET.

IIpounTaiiTe TeKCT U 3aNMIINTE PA3BEPHYTHI 000CHOBAHHBINH 0TBET
Ha ocHOBaHMM CBOMCTB MEIMaHBbI 3aIIUIIUTE €€ ONPECIICHHE.

HCKOTOPLIC CBOMCTBAa ME€IUAHEL;

- Bece TPpU MEAHWAHBI IICPECCKAKOTCA B OJIHOI7[ TOYKE — HCHTPOUIAC HIJIM LCHTPE TAXKCCTHU
TPCYTOJIbHUKA. 910 MepeCcCUCHUEC BCCTAa HAXOAUTCA BHYTPH TPCYT'OJIbHUKA.
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-Touka mepeceueHus MeauaH AETUT KaXAYH0 MEIUaHy B OTHOLIeHWU 2:1, cuurtas ot

BEpIITUHBI.

-OTpe3ku MearaH OT BEPIIUH JI0 LIEHTPOUJIA ACNST TPEYrOJbHUK Ha TPHU TPEYTrOJbHUKA

PaBHOM TUIOIIA/IH.

- Tpu Meauansb! 1€7sT TPEYTOJIBHUK HA IIECTh TPEYTOJIbHUKOB PAaBHOM ILJIOIIAIH.
BTaJIOHHLIﬁ OTBCT.

4. IlpouwnTaiiTe TEKCT U 3aNUIINTE PA3BEPHYTHIH 000CHOBAHHBIH OTBET
Ha ocrnoBanmu hopmyner Teopemsr [Tudaropa a? + b? = ¢?, 3anummure ee CIOBECHYIO

($hOpMyIHpPOBKY.
OTalOHHBIN OTBET.

5. IlpounTaiiTe TEKCT W 3aNUIINTE PA3BEPHYTHI 000CHOBAHHBINH OTBET
HaiiTi xonnyecTBo crioco60B, KOTOPHIMU MOKHO PaccaiuTh TPEX pedsT.
OTalOHHBIN OTBET.

6. Jonmoanure ¢ppa3zy. Jlannsie uncna V196 V0,66 7 HazpBarotcs ... 7

7. domosnute (ppa3y. ParmoHanbHbie U HPPAIMOHAIBHBIC YHCIIa BMECTE 00pa3yroT
MHOJKECTBO . ...

8. domosnuTte ppa3y. Beskas OeckoHedHas AecATHYHAS HENEPUOIUYECKas IpoOb
SIBJISIETCA YHCJIOM .... 7

9. Jdomosnute ppa3y. Pacumpenrne MHOKECTBA HATYpaAIbHBIX YUCEII, TOJTy4aeMOe
N00aBJICHUEM K HEMY HYJIS 1 OTPHIIATEIBHBIX YUCEII, 00pa3yeT MHOKECTRBO ...

10. Jdomosnure ppa3zy. CtepeoMeTpus — pa3aesl MATEMAaTUKH, U3YYArOIINiI CBOMCTBA
reoMeTpHUeCKuX (GUryp B

11. IpouuraiiTe TEKCT U YCTAHOBUTE NMOCJIEA0BATEILHOCTh. Pacnosioxkure uncia B nopsiake
BO3pacTaHus
1) -23
2) 0
3) 45
4) 45
3anummure COOTBETCTBYIOIIYIO MOCIEI0BATEILHOCTh LIM(P ClIeBa HAIIPaBO:

12, IIpouuTaiiTe TEKCT U YCTAHOBUTE MOCIA€N0BATENLHOCTh. Pacno/io:kuTe yncsia B mopsijike
yobIBaHMS

1) 6,7

2) -2

3 0

4) 400

3anummre COOTBETCTBYIOIIYIO MOCIEI0BATEILHOCTH (P CIIeBa HAMIPABO:

13. IIpouuTaiiTe TEKCT U YCTAHOBHTE MOCIe10BATeIbHOCTh. Pacnosnoxkure yuc/ia B nopsiake
yObIBaHUsI

1) -6,7

2) -2/5

3) 038

4 4

3anummre COOTBETCTBYIOIIYIO MOCIEI0BATEILHOCTh IU(P CIIeBa HAMIPABO:
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14. IlpounTaiite TeKCT, BbIOEPUTE OAMH NPABWILHbII OTBeT M 3aNULINTE APryMEHTbI,
000CHOBBIBAIOLIME BLIOOP OTBETA
Pewte pasuenue log, y + log, 5=log, 20
1)15
2)5
3)4
4) 10.
Otser.
O0ocHoBaHme.

15. IlpounTaiiTe TeKCcT, BbIOepUTe OIMH NPABHJIbHBIII OTBET W 3aNMIIUTE APTyMEHTbI,

000CHOBBIBaKOIINE BHIOOP 0TBETA

Pemnte parenne log, x + log, 6=log. 18.
Ho
2) 11
3)3
4) 12.

OtBer.

OobocHoBaHmue.

16. IlpoumTaiiTe TekcT, BbIOepUTe OAUH TNPABWIBHBLIA OTBeT W 3anWIIMTe APryMeHTHI,
000CHOBBIBAIOLIKE BHIOOP OTBETA
Pewte pasuenne log, x + log, 3=log, 12.
HO
2)4
3)9
4) 15.
OTtBerT.
Oo0ocHoBaHHue.

17. IlpouuTaiiTe TeKCT H YCTAHOBHUTE COOTBETCTBHE.
K ka:xnoi mo3unum, 1aHHOM B JIEBOM CTO0JI0Le, MOA0epHUTE COOTBETCTBYIOILYIO

MO3UIHUI0 U3 ITPABOBOIO CTOJIONA.

3agaua OTBer

A

CrepeomeTpust 1 Paznen MAaTeMaTHUKH M3y4daronmn CBOICTBA
Te€OMETPUUYECKUX (QUTYp B TPOCTPAHCTBE

b

Konyc 2 I'eomeTrpuuyeckoe TeJO, KOTOPOE IPEACTABISAET
co0OM COBOKYITHOCTh BCEX TOYEK MPOCTPAHCTBA,
HaXOJSIIMXCS OT IIEHTpa Ha pacCTOSHUU, HE OOJblle
3aJaHHOT0. OJTO PACCTOSIHME HAa3bIBACTCS PAJMYyCOM
mapa

[Tap 3 OTO  Teno  BpalleHusd, KOTOpPOE  MOJIydaeTcs
BpalIEHUEM MPSMOYTOIBHOTO TPEYTrOJIbHUKA BOKPYT
OJIHOTO M3 KaTeToB. [Ipsimas, KOTOpasi CONEPKUT ITOT
KaTeT, Ha3bIBA€TCsl OChIO0 KOHYyCa

3anummre BbIOpaHHbIe HUGPHI 0] COOTBETCTBYIOINMMH OYKBaAMM:

A

b B
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18. IIpounTaiiTe TEKCT H YCTAHOBUTE COOTBETCTBHE.
K kaxaoii no3uuum, 1aHHOH B JIEBOM CT0J1011e, 0A0epHuTe COOTBETCTBYIOILYI0
MO3MIMI0 U3 IPABOBOIO CTOJ0LA.

3agaua OTBer
A IIpn ymMHOXeHUU Ha eauHULlYy pe3ynbTaT He | 1 Teopema IIudaropa
U3MEHUTCS
b KBagpar  rumoreHyssl  paBeH  Cymme | 2 Bepno
KBaJIpaTOB KaTE€TOB
B Ky6 3 OTO NMpaBWJIbHBIH MHOIOTPAHHUK

¢ 6 oaMHAKOBBIMH CTOPOHAMM,
Ka)kJ1ast U3 KOTOPbIX — KBaJpaT

3anummre BbIOpaHHbIe LU (PHI 10 COOTBETCTBYOINMMH OYKBaMM:

A

b B

19. IIpouuTaiiTe TEKCT U YCTAHOBHTE COOTBETCTBHE.
K kaxxnoi mo3unum, 1aHHOH B JIEBOM CT0JI01Ie, MO0epHUTE COOTBETCTBYIOILYIO
NO3MIMIO U3 IPABOBOIO CTOJI0LA.

3agaua OtBer

A Jlorapudm 1
norapu™M 0 OCHOBaHHIO €

b Kakoii nmorapum Ha3bpiBaeTCs 2 9TO  MaTemarudeckas  (QyHKIus,

HaTypaJbHbIM? KOTOpasi sIBJIsieTCsT  OOpaTHOM K

orepainusiM BO3BEACHUSI B CTEIEHbD.
Jlorapudm orBedaer Ha Bompoc: «B
KaKyl0 CTENEHb BO3BECTH YHUCIO a,
YTOOBI MOJIYYUIIOCH YHCIIO b

B Kakoit norapum HaspiBaeTcs qecaTnIHbM? | 3 Inx

3anummre BbIOpaHHbIe HUGPHI 10 COOTBETCTBYIOINMMH OYKBaMM:

A

b B

20. ITpounTaiiTe TeKCT, BbIOEPUTE BCe MPABH/IbHbIE OTBEThI M 3aMIINTE APIYMEHThI,
000CHOBBIBaIOLIHE BHIOOP 0TBeTA. YKAKNTe Bce BepHbIe CBOICTBA KBaApaTa.

1) Bce cTopoHBbI paBHBI

2) Bce yrasl npsmbie

3) /[IBe CTOpOHBI NapaijiesIbHbl U PaBHBI
4) OpuH npsMou yroi
Ortser.
O0ocHoBanme.

Karoun k OICHUBAHHIO.

Bapuanr 2

3agaHuA

Ne

BepHslit oTBET

Kputepun

1.

Ortget. Eciin mepBoro u3 pebdsrt Ha 10 mecrax
MOHO mocaauts 10 ciocobamu, BTOpOro — 9

I 6 — noanoe npasunvHoe
coomseemcmaue;
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crocobaMu, TpeThero — 8 crocodamu,
geTBepTOro — 7 crocodamu, Toraa Oymer 720
crmoco0oB. Pemenne: 10 X 9 x 8 x 7= 5040
CII0CO0O0B.

0 6 — ocmanvHble cnyuau

2. HemnpaBuimsHo# Ha3sIBacTCs IpoOb, B KOTOPOit I 6 — noanoe npasunvHoe
YHUCINATEND OOJIBIIIE 3HAMEHATES WIN paB€H EMY. coomeemcmeue,
0 6 — ocmanvHwvle cryuau
3. Menuana - OTpE30OK B  TPEYIOJbHHKE, I 6 — noanoe npasurvHoe
COCIMHSIOIMI BEpUIMHY TPEYTroJbHUKA C | coomeemcmaue;
CEepPeIMHOM  CTOPOHBI, MPOTHUBOMOJIOKHOM 0 6 — ocmanvHvle cayuau
ATOM BEpIIUHE
4. B npsiMOyronbHOM TpeyroJjbHHKE KBaJpat I 6 — noanoe npasurvHoe
JJIMHBI TUTIOTCHY3bI PABCH CYMMC KBaJApaTOB coomeemcmeue,
AJTH KaTCTOB 0 6 — ocmanvHwvle cryuau
5. Oteet. Eciiu mepBoro u3 pedsar Ha 10 mecrax 1l 6 — noanoe npasunbHoOe
MOKHO nocamuth 10 cnocobamu, BTOporo — 9 | coomeemcemaue;
crocobamu, TpeTbero — 8§ crocodamu, Toraa 0 6 — ocmanvhvie cyuau
oyzaet 720 cnoco0oB. Pemenue: 10 X 9 x 8§ =720
Croco00B.
6. UppaIHOHATbHEIMA 1 6 — nonnoe npasunvhoe
coomeemcmeue;
0 6 — ocmanvHwvle cryuau
7. JEHCTBUTEIBHBIX YHCEIT I 6 — nonHoe npasunvHOe
coomeemcmeue;
0 6 — ocmanvHbvle cryuau
8. UppaIHOHATEHBIM 1 6 — noanoe npasunvhoe
coomeemcmeue;
0 6 — ocmanvHvle cryuau
9. LETIBIX YHCETT I 6 — nonHoe npasunvHoe
coomeemcmeue;
0 6 — ocmanvHbvle cyuau
10. MIPOCTPAHCTBE I 6 — nonHoe npasunvHoe
coomeemcmeue;
0 6 — ocmanvHbvle cyuau
11. 1),2),3),4) 1 6 — nonnoe npasunbHOe
coomeemcmeue;
0 6 — ocmanvHvle cryuau
12. 4),1),3),2) I 6 — nomnoe npasuivbhoe
coomeemcmeue;
0 6 — ocmanvHbvle cryuau
13. 4),3),2),1) I 6 — nonnoe npasunvhoe
coomeemcmeue;
0 6 — ocmanvHvle cryvau
14. Orser 3) 2 6 — noaHbl NPABUTLHBLU
OG6ocHOBaHHKE: OTBET MOJTYYEH B PE3YIIbTaTe omeem,
pelIeHus JTorapu(pMUIECKOT0 YPaBHEHHUSI IO I 6 — o0un u3z npasurbHLIX
CBOMCTBaM Jiorapudma ¢ 0JJUHAKOBBIM omeemoe He YKAas3aH,
OCHOBaHHEM PABHBIM 4. 0 6 — ocmanvhvle cryuau
15. Orger 3) 2 6 — noaHbll NPASUTLHBLIU
OG6ocHOBaHHKE: OTBET MOJYYCH B PE3yIIbTaTe omeem,
peleHys JOrapupMUIECKOr0 yPaBHEHUS 110 I 6 — o0un u3z npasurbHLIX
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CBOiicTBaM JjorapuMa ¢ OJIMHAKOBEIM 0Omeemos He YKa3aH,
OCHOBaHUEM PABHBIM 5. 0 6 — ocmanvHbvle cryuau
Otgert 2) 2 6 — noaHbIL NPasusibHLLL
O0oCHOBaHHE: OTBET MOJYUYCH B PE3yJIbTATe omeem,
peleHys JorapupMUIECKOr0 yPaBHEHHUS 110 1 6 — o0un u3 npasuibHLIX
CBOMCTBaM Jiorapudma ¢ OJUHAKOBBIM omeemoe He YKA3aH,
OCHOBAaHHEM PaBHBIM 4. 0 6 — ocmanvhvie cryuau
A b B 1l 6 — nonHoe npasuivHoe
1 3 2 coomeemcmsue,
0 6 — ocmanvHvle cryuau
A B I 6 — noanoe npasunvHoe
2 1 3 coomeemcmeue,
0 6 — ocmanvHwvle cryuau
A b B 1l 6 — nonnoe npasunbHOe
2 1 4 coomeemcmeue;
0 6 — ocmanvHbvle cryuau
Otser. 1), 2) 1 6 — noanoe npasuibHOe
O6ocHoBanne. HekoTopsie BepHBIE CBONWCTBA coomeemcmaue;
KBaJparTa: BCe yIJIbl IPSIMBIE, BCE CTOPOHEI 0 6 — ocmanvubvle cyuau
paBHbl. KBampaT — 3T0 mpaBWIbHEII
YeThIPEXYTOJIBHUK, Y KOTOPOTO BCE YIIIBI U BCE
CTOPOHBI PaBHBHI.
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4 Cucrema oneHuBanus komiuiekTa @OC Tekyiero KOHTPOJIsi M MPOMEKYTOYHOM
aTTecTaluu

[Ipu oueHMBaHUU MPAKTUYECKON M CAMOCTOSTEIbHOM paboThl U (HOpPM MPOMEKYTOUHON
aTTecTanuy 00y4aroIerocsi yYuThIBaeTCs CIeAyIOIIee:

- KQUeCTBO BBIMIOJHEHUS MPAKTUYECKOI YacTH paboThI;

- Ka4ecTBO 0(hOpMIICHUS OTYETA MO padoTe;

- KQueCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIEC BOMPOCHI MPH 3aLTUTE PAOOTHI.

Kaxapiii BU pabOThI OIEHUBACTCSI 110 TATH OATbHOM IIKaJIe.

«5» (0TIIMYHO) — 3a MIYOOKOE U MOJHOE OBJAJICHUE COAepkKaHUEeM y4yeOHOro Marepuana,
B KOTOPOM OOYYaroIIHMiics CBOOOJHO UM YBEPEHHO OPHCHTHUPYETCS; 32 YMEHHE IMPAKTUYCCKH
MPUMEHSTh TEOPETUUECKIE 3HAHMSI, BBICKAa3bIBaTh 1 0OOCHOBBIBATH CBOM CyXAeHUs. OueHka «5»
(OTJIMYHO) TIpeIoiaraeT rPaMOTHOE U JIOTUYHOE U3JI0KEHUE OTBETA.

«» (xopomio) — eciau OOyYaroIIUiCS TIOJTHO OCBOWJI Y4YEOHBIM Marepuaj, BJaJceT
HAyYHO-TIOHSATHIHBIM aIiapaToM, OPHCHTHPYETCS B HM3YyYEHHOM MaTepuaje, OCO3HAHHO
MPUMEHSIET TeOPEeTUUECKHe 3HAHUS Ha MPAKTHUKe, IPaMOTHO M3JIaraeT OTBET, HO COJEp)KaHUE U
¢dbopMa 0TBEeTa UMEIOT OTJCIIBHBIE HETOYHOCTH.

«3» (YHAOBIETBOPUTENBHO) — €CJId O0yJarouuiicss oOHapyKMBaeT 3HaHWE U TTOHUMaHUE
OCHOBHBIX TIOJIOKEHUH ydeOHOro MaTepuaia, HO M3JIaraeT €ro HEMoJIHO, HEeMOCJeI0BATEIIBHO,
JOTYCKaeT HETOYHOCTHU, B MPUMEHEHHUU TEOPETUUYECKUX 3HAHWU TMPU OTBETE Ha MPAKTHKO-
OpPHEHTUPOBAHHBIC BOIIPOCHI; HE YMEET JI0Ka3aTelIbHO 000CHOBATH COOCTBCHHBIE CYKICHUS.

«2»  (HeyIOBIETBOPUTEIbHO) — €ciad  OOy4yaroluiicss UMEeT PpPa3pO3HEHHBIE,
OceccrcTeMHBIC 3HAHMS, JOIYCKAET OMMOKU B OMPENCIICHUH 0a30BBIX TOHATHH, MCKAXACT MX
CMBICT; HE MOXKET MPAKTUYECKH MPUMEHATh TEOPETUUECKUE 3HAHUSI.

Kputepuu oneHuBaHus MPAKTHYECKUX PadoT.

[IpakTuueckast paboTa OLIEHUBAETCS MAKCUMAIBHO OLIEHKOU «5» (OTIUYHO).

Kaxnoe 3amanue orieHUBaeTCs MaKCUMAIbHO OLIEHKOU «5» (OTINYHO).

ITo pe3ynbTaram OlleHHBAaHUS BCEX 3aJaHHI OI[EHKA COOTBETCTBYET CPEIHEH.

Kpurepun orieHUBaHMsI pEIICHUH 3a/1a4.

«5» (OTJIIMYHO) — COCTaBJICH MPABUJIBHBIA ANTOPUTM PELICHHS 3aJauyd, B JOTHYECKOM
pacCcyXJICHHUH, B BEHIOOPE HOPMATHBHBIX UCTOYHUKOB W PEIICHUU HET OIIMOOK, MOJy4eH BEPHBIN
OTBET, 33aJ]aua pellleHa palliOHAILHBIM CIIOCOOOM.

«4» (XOpomIO) — COCTaBJEH MPABWIBHBIA aJITOPUTM pEIICHUs 3aJa4yd, B JIOTMUYECKOM
pacCykI€HUH W PEIIeHUH HEeT CYIIECTBEHHBIX OIMMOOK; TMPaBWIBHO CJAeNaH BBIOOP
HOPMAaTUBHBIX HCTOYHUKOB; €CTh OOBSCHEHHUE PEIICHUsS, HO 3a/lada pelieHa HeparrnoHATBHBIM
CrocoO0OM WIIH JIOTYIIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIMOOK, MOJIy4YeH BEPHBIN OTBET.

«3» (yIOBIETBOPUTEILHO) — 3a/JlaHUE BBHITIOJIHEHO, B JIOTHYECKOM DPAaCCYXJIEHUU HET
CYIIECTBEHHBIX OLIMOOK, HO JOMYIIEHbI CYIIECTBEHHbIE OLIMOKHM B BBIOOpE HOPMATHUBHBIX
HMCTOYHUKOB; 3a]1a4a pelieHa He MOJTHOCTHIO WIIH B 00IIIEM BH/IC.

«2» (HEeyIOBJIETBOPUTEIHHO) — 3a/1a4ya pelIeHa HEMPABUIBHO.

Kputepun onieHUBaHUs CAaMOCTOSITEILHBIX PadoT.

Kputepuu onieHnBanust pemieHui 3aaad.

«5» (OTIMYHO) — COCTABJICH TPABHUJIBHBIA AJTOPUTM PEUICHUS 33Ja4d, B JOTHYCCKOM
paccyXJIeHHUU, B BRLIOOpPE HOPMATUBHBIX UCTOYHHKOB U PEIIEHUU HET OMUOOK, OTyuyeH BEPHBIN
OTBET, 33Jla4a pelieHa paluOHATLHBIM CITOCOOOM.

«4» (XOpomI0) — COCTaBJCH MPABWIBHBIN alrOpPUTM PpEIICHHs 3a/ladd, B JIOTMUYECKOM
pacCyXJICHHH W PEIICHWHW HEeT CYIIECTBCHHBIX OMMOOK; TMPaBWIBHO CJeJaH BBIOOD
HOPMATUBHBIX MCTOYHUKOB; €CTh OOBSCHEHHUE PEIEeHHUs, HO 3a/laya pelleHa HepaloHaATbHBIM
CII0COOOM WITH JIOIYIIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIMMOOK, ITOJTYyYeH BEPHBIN OTBET.

«3» (YHOBIETBOPUTENIBHO) — 3aJlaHHE BBIMOJIHEHO, B JIOTHYECKOM PACCYXKICHUU HET
CYIIECTBEHHBIX OMIMOOK, HO JOMYIICHBI CYIICCTBCHHBIC OIMMOKH B BHIOOpPE HOPMATHBHBIX
HMCTOYHUKOB; 33]]a4a pellieHa He MOJHOCTHIO WK B 00IIEM BHIE.

«2» (HeyIOBJIETBOPHUTEILHO) — 3a/1a4ya pEIIeHa HEMPABIIIBHO.
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Kpurepun oneHuBaHNs KOHTPOJIBLHBIX PadoT.

«5» (otmmuHO) — peuiero 81-100% 3amanuid.
«» (xopomio) — pemeno 61 — 80% 3ananuid.
«3» (yIOBIETBOPUTENHHO) — petieHo 41 — 60% 3ananuii.
«2» (HeYIOBJIETBOPUTEIHHO) — perieHo MeHee 40% 3anaHuil.

Kpurepun ounenuBanus 1uPepeHunpoBaHHOIO 3a4eTa
— BBINOJIHEHO NpaBWiIbHO 9-11 3aganuii — ouenka «otimnuHo» (80 — 100%);
— BBITIOJIHEHO MPABUJILHO 6-8 3aaHuil — OlLIeHKa «xopomioy» (55— 79%);
— BBITNOJIHEHO MPABWILHO 4-6 3aJaHUI — OIIEHKA «yIOBIETBOPUTEIHLHOY
(36-54%);
— BBIMOJHEHO MpaBmiIbHO 0-3 3a7aHUil — OLIEHKa «HEYJOBIETBOPUTEIHHO»
(0-35%).

Kputepun oneHnBaHus 0TBETOB 110 3K3aMeHALIMOHHBIM OWJIeTaM.
OTBeT MO »HK3aMEHALMOHHOMY OWJIETy OLIEHHWBAETCS MAaKCUMAaJIbHO OLICHKOW «5»
(0TIIHMYHO).

[TepBbIit BOIPOC MaKCUMAIBHO OIEHUBAETCS OIEHKOU «5» (OTIUYHO).
Kaxxnas u3 AByx 3a/1a4 OLIEHHUBAETCS OTIETBHO MAaKCUMAJIBHO OIIEHKOM «5» (OTJIMYHO).
ITo pe3ynbTaram OlLIEHHBAaHHUS BCEX TPEX 3a/laHUM OLIEHKA COOTBETCTBYET CPEIHEH.

90



