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IHosicuuTeanLHAad 3aNIUCKA.

CamocrosiTenpHast paboTa Mo MaTeMaTHKE — ATO TEIarorHYeCKH YIPaBIIIEMBIi mporece
CaMOCTOSITENIHOM JIeATENBHOCTH CTYIEHTOB, 00€CIIEUMBAIOLINI peain3aluio Leeil U 3a1ad mno
OBJIAJICHUIO HEOOXOIMMBIM 00BEMOM 3HAHUW, YMEHHI M HABBIKOB, OTIBITA TBOPUYECKON pabOTHI 1
pa3BUTHIO MPOGECCHOHATBHBIX WHTEIIEKTYaJIbHO-BOJIEBBIX, HPABCTBEHHBIX KAueCTB OyIyILEro
CIELHATUCTA.

Boiiensior ABa BU1a CaMOCTOSITEILHON pabOThI:

— ayJIUTOPHAsl, BBIMIOJIHICTCS HA 3aHATHUSAX MOJ] PYKOBOACTBOM IpENoAaBaTeis U MO ero
3a/IaHHIO;

— BHEayAUTOpPHAs, BBINOJHSIETCS CTYACHTOM IO 3aJlaHUIO IpernojaBaTelis, HO 0e3 ero
HEIMOCPEICTBEHHOT'O Y4acTHSI.

OcHOBHBIE BBl AYAWUTOPHOH CAMOCTOATEIBHOW pPAaOOTHl CTYACHTOB TMpPU H3y4YCHUU
mucuumuael OY .03 MATEMATHUKA: Anre6pa ¥ Havyajla MaTEMaTHYECKOTO aHaJW3a,
reOMETPHUS:

— (opmynrpoBKa BOIPOCOB CTYACHTaM, MPEIOIaBaTeNIO;

— BBINOJHEHUE MMCbMEHHBIX 33JJaHUM, TECTUPOBAHUE;

— BBICTYIUJICHHE C COOOIIIEHHEM IO HOBOMY MaTepHUay;

— KOHCIIEKTHPOBaHHE, Pa0OTa C KHUTOM;

— BBINOJHEHHUE CAMOCTOSITEIIbHBIX paloT.

OcHOBHBIE BHUJBl BHEAYIUTOPHOM CaAMOCTOSITEJIBHOM pPAOOTHI CTYIEHTOB TIPU HW3YYECHUU
mucuuraabel OY .03 MATEMATHUKA: Anre6pa ¥ Havajla MaTEMaTHYECKOTO aHalW3a,
TEOMETPUSL:

— pabota ¢ yueOHUKOM;

— KOHCHEKTHPOBAaHUE OTAEIBLHOIO BOIIPOCA MPOIAEHHON TEMBI;

— paboTa co CpaBOYHOM JIUTEPATYPOH;

— MOATOTOBKa pedepaToB U MPE3eHTAIUH 10 TeMaM;

— H3TOTOBIIEHUE HATJISIIHBIX TOCOOHI U MOJIeNIei;

— COCTaBJIEHHE KPOCCBOPJIOB;

— wucnois3oBanue HMHTEpHETA.

CamocrosiTenpHas paboTa CTyIEHTOB MMPOBOIUTCS C LIETBIO:

— CHCTEMaTH3allMM W 3aKpPEIJICHUs MOJIYYEHHBIX 3HAHUW M MPAKTUUYECKUX YMEHUH M
HaBBIKOB CTY/ICHTOB;

— YIUIYOJICHUS M paCIIMPEHUsI TEOPETUUECKUX U MTPAKTUYECKUX 3HAHUI;

— ¢opMHpOBaHUS YMEHHMM WCIOJIb30BaTh CIHEIUATBHYIO, CIPAaBOYHYIO JHUTEPATYPY,
WHTepHeT;

— pa3BUTHUSA TO3HABATEIBHBIX CIOCOOHOCTEH M AaKTHBHOCTU CTYACHTOB, TBOPYECKOU
WHULIUATUBBI, CAMOCTOATEIbHOCTH, OTBETCTBEHHOCTH U OPTaHU30BAHHOCTH;

— (GOpMHUPOBAaHUS CAMOCTOSITEIHHOCTH MBIIIUICHHSI, CIIOCOOHOCTEH K CaMOpPa3BHUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CaMOpeaIn3alliu;

— Ppa3BUTHUSA UCCIIEAOBATEIILCKUX 3HAHUM.

JluMuT BpeMEHU IS TPOBEACHHUS CAMOCTOATEIbHOW pPabOThI CTYACHTOB ayIUTOPHO
OTBOJUTCS TpENoJaBaTelieM HEMOCPEICTBEHHO Ha YpOKe, Ml KaXJOro BHUAA pPaOOTHI
ONpEECICHHBIN.

CaMocTtosiTenbHbIe PabOThI SBJISIOTCS BaKHBIM CPEICTBOM IMPOBEPKHU YPOBHS 3HAHMHIA,
YMEHUI U HAaBBIKOB.

MaccoBoii (hopMOii KOHTPOJISL SBISIOTCS 3K3aMeHbl. KpUTepusiMu OILleHKH pe3yJabTaToB
BHEAYJIMTOPHOM caMOCTOATENbHON PabOThI CTYACHTA SBIISIOTCS:

— YpOBEHb OCBOEHUS CTYJCHTOM y4eOHOTO MaTepuana,

— YMEHHE CTYACHTa UCHOJb30BaTh TEOPETUUECKUE 3HAHUS TP PELICHUU 33]1aY;



— 00OCHOBaHHOCTPH U YE€TKOCTh U3JI0KCHHUS OTBETA,
— odopmieHue maTepuania B cooTBeTcTBUU ¢ TpeboBarusmu OI'OC.

BueaynutopHass camocTtosATenbHas paboTra oOydaroUmMxcsi — IUIaHUpyeMas ydeOHas,
y4eOHO-UCCIIEIOBaTeNIbCKAsA, IPOEKTHAs paboTa, BBINONHAEMAas 3a paMKaMH  PAclUCaHMs
y4eOHBIX 3aHATUN I10 33JaHUIO ¥ IPU METOJIUYECKOM PYKOBOJCTBE MpErnoaBares, Ho 0e3 ero
HEMOCPEACTBEHHOIO YYacTHs U SIBJIAETCS 0043aTeNbHON Il KaXKA0T0 CTYIEHTA.

Lenbro caMOCTOATENBHOM PaOOTHI CTYJICHTOB SIBIISIETCS:

— obecrneyeHue nMpodecCHOHATBLHON MOATOTOBKU BhIMYyCKHUKA B cooTBeTcTBHM ¢ PI'OC
CIIO;

— (opMupoBaHHE U pa3BUTHE OOLINX KoMIleTeHIMH, onpeaenéuubix B ®I'OC CIIO;

— (opMupoBaHHE U pa3BUTHE MPOPECCHOHATBHBIX KOMIIETEHIHH, COOTBETCTBYIOLIMX
OCHOBHBIM BHJIaM NMPO(EeCCHOHANBHOM NesITeTbHOCTH.

3ajauaMy, pealu3yeMbIMH B XOJA€ IPOBEACHUS BHEAYJUTOPHOM CaMOCTOSTEIbHOM
paboThI 00yJaroIMXcs, B 00pa3oBaTeNbHON cpejie KOJUIEIKa SIBIISTIOTCS:

— cucTeMaTH3alMs, 3aKpeIuieHue, yriyOleHue U pacIIupeHHe  MOJYYEHHBIX
TEOPETUYECKUX 3HAHUN U MPAKTUYECKUX YMEHUI CTY/IE€HTOB;

— pa3BUTHE II03HABATENIbHBIX CIIOCOOHOCTEH M AKTUBHOCTH CTYACHTOB: TBOPYECKOMH
UHUIIMATHBBI, CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH U OPraHU30BaHHOCTH;

— (opmHupoBaHHE CaMOCTOSATEIBHOCTH MBIIUIEHUS: CIIOCOOHOCTH K CaMOpa3BUTHUIO,
CaMOCOBEPILIEHCTBOBAHUIO U CAMOpPEAIU3aLlUN;

— OBJIAJICHUE IPaKTUYECKUMU HaBbIKAMHU IPUMEHEHHUS MH(POPMALIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B MPO(ECCUOHATLHON AEATEIbHOCTH;

— pa3BUTHE UCCIIEOBATEIbCKUX YMEHUM.

OO0beM BpeMeHU, OTBEJICHHBIM Ha BHEAYJAUTOPHYIO CaMOCTOSITENbHYIO paboOTy, HaAXOJIUT
CBOE OTPaXKEHUE:

— B paOoueM y4yeOHOM IIJIaHE — B LEJIOM IO LMKJIaM OCHOBHOM Npo(hecCHOHAIBHOM
00pa3oBaTeNbHOW MPOTPAMMBI, OTIAEIBHO IO KaXJAOMY M3 YYEOHBIX IIMKJIOB, IO KaXJIOu
JUCLHUIUIMHE, MEeXIUCIUITTIMHAPHOMY KypCy U IpOoQecCHOHaTbHOMY MOJYJIIO;

— B palouux MporpaMMmax y4eOHBIX IHUCHUUIUIMH U Mpo(eccHOHANbHBIX MOJYJel ¢
OPUEHTUPOBOYHBIM pPaClpeAcICHUEM 110 Pa3AeaaM U TEMaM.

KoHTpons  pe3ynbTaToB  CaMOCTOSTENbHONW  paboThI o0yJaroImuxcst ~ MOXeT
OCYIIECTBIISITBCS B INpEJesiax BPEMEHHU, OTBEIACHHOIO Ha 00s3aTelibHble yuyeOHbIe 3aHATUS U
CaMOCTOSITENIbHYI0 paboTy MO AMCLUUIUIMHE MaTeMaTHKa W MOXKET MPOXOAUTh B MUCHbMEHHOM,
YCTHOM WJIM CMEIIaHHOW (opme ¢ mpenocTaBiICHUEM H3JAEIUS WM MPOAYKTa TBOPUECKOU
JESATEIBHOCTH.

Kpurepusimu  oOneHKH pe3yJlbTaTOB BHEAYJUTOPHOW  CaMOCTOSATENbHOH  paboThI
o0yJaromierocs SBIsIOTCS:

— YpOBEHb OCBOEHUS y4eOHOro MaTepuaa;

— YMEHHME UCIOJb30BaTh TEOPETUYECKUE 3HAHMS W YMEHHMS IIPU  BBINOJIHEHHUH

IIPAKTUYECKUX 3a/1a4;
— ypoBeHb C(HOPMUPOBAHHOCTH OOIMHX U TPO(HECCHOHATEHBIX KOMIIETCHITHI.



Yka3zanusa Kk Beinojinenuio BCP

1. BCP HyXHO BBINOJHATHh B OTJEIBHON TETPaad B KJICTKY, YSPHUIAMH YEPHOTO WJIM CHHETO
uBera. Heo6X01uMo oCTaBIATh MOJIsl IIMPUHON S5 KIETOUYEK VISl 3aMEUaHU MTPENo1aBaTelis.

2. Pemenus 3amad ciieqyeT M3naraTh MOJAPOOHO M aKKypaTHO, OOBSCHSS M MOTHUBHUPYS BCE

JEUCTBUS 110 XOJ1y PELICHUs U Jesiast HEOOXO0IMMbIE YEPTEHKHU.

OdopmiieHne perieHus 3a/1a4u CiIeayeT 3aBepuiaTh c10BoM «OTBETY.

[Tocre momydeHus: MPOBEPEHHOU IMpemojaBaTesieM padoThl CTYNEHT OJDKEH B ITOW XKe

TEeTpaayl HUCIPABUTh BCE OTMEYCHHBIC OIMMOKH M HEJAO4YEeThl. BHOCHUTH MCHpaBICHHUS B caM

TEKCT pabOTHI TIOCIIE €€ IPOBEPKH 3aIPEIaeTcs.

5. OrneHuBaHMEe WHAMBUAYAJIbHBIX 00pa30BaTENbHBIX JOCTHDKCHHMM 1O  pe3yjbTaTaM
BeimonHeHUss BCP mpon3BOaUTCS B COOTBETCTBHH C YHUBEPCAIBHOM KON (TaOIUIIA).

How

KavecTBeHHAs1 OLleHKA HHANBHIYAJIbHBIX
IIpoueHT pe3yIbTATUBHOCTH N
00pa30BaTeIbHbIX TOCTHKEHHI
(mMpaBUJIBHBIX OTBETOB) ~
0aJ1J1 (0TMETKA) BepOAJIbHBIN AHAJIOT
80— 100 5 OTIIUIHO
60— 79 4 XOPOIIIO
50 —-59 3 YJIOBJIETBOPUTEIHHO
menee 50 2 HEYIOBJICTBOPUTEIHHO

MeTtoauyeckue peKOMEHAALNH 110 COCTABJICHUIO KOHCIIEKTA

BHumaTenbHO NpoYMTAlTE TEKCT. YTOYHUTE B CIPABOYHOM JINTEpAType HEIOHSATHBIE
cioBa. [Ipu 3anucu He 3a0y1bTe BBIHECTH CIIPAaBOYHBIE JaHHBIE HA MOJISI KOHCIIEKTA.

BrigennTe rnaBHOE, COCTAaBLTE MJIAH.

Kpatko cdopmynupyiite OCHOBHbIE TOJOXKEHHS TEKCTa, OTMETbTE€ AapryMEHTAIUI0
aBTOpAa.

3aKOHCIIEKTUPYWTE MaTepual, 4eTKO cllefys IyHKTam miaHa. [Ipu koHcnexkTtupoBaHun
CTapalTech BbIPa3UTh MBICIb CBOUMHU CIIOBaMU. 3aIlMCH CJIEIyEeT BECTH YETKO, SICHO.

I'pamoTHO 3amuceiBaiiTe nurarbl. L{UTUpys, y4UTBIBAaNTE JTaKOHUYHOCTb, 3HAYUMOCTH
MBICIIH.

CamocrtosiTeibHAs padoTa CTYAeHTOB NPH pellieHUH 3a/1a4

B mporniecce nzydenus MaTeMaTHKU HapsIy ¢ HEKOTOPHIMU TEOPETUUYECKUMHU CBECHUSIMU
CTYACHTHI OBJIA/IEBAIOT M 3aKPEIUISIOT CIIOCOOBI pemeHns 3aaa4d. OOBIYHO ¢ TAKUMHU CITOCOOaMuU
3HAKOMHT CaM TperoaaBarelb, MOKa3bIBas pelieHue 3aaad no remam. Haunbonee ¢ hekTuBHBIM
OpA OTOM SIBJSIETCSt TaKOW TOJIXOMA, TPH KOTOPOM TIpenojaBaTeib pACKPHIBACT IEpen
CTYyJICHTAaMH TEXHOJOTHIO DEIIeHUs 3a/layd, IOKA3hIBAET, Ye€M MOTHBHPOBAHO MPHUMEHEHUE
HEKOTOPOTO METO/[a PEIICHHS, YeM 00YCIIOBJICH BHIOOP TOTO MM HHOTO ITyTH.

PabGora Han 3amadeid TOke MOXKET OBITh TOJHOCTBIO CAMOCTOSITENBHOW paboToit
ctyaeHToB. OHa npeciienyeT HECKOIbKO LIEeJICH:

— TPOJOIKHUTH (HOPMHUPOBAHHE YMEHUW CAMOCTOATEIBHO HM3ydaTh TEKCT, KOTOPHIH B
JTAaHHOM CJIy4ae IpeAcTaBisieT co0oi 3aaauy;

— 00y4YUTb PacCyXJICHHUSIM;

— 00y4nuTh 0opOopMIICHHIO pemeHns 3aa9. K ToMy e CTyqeHThI OyayT 3HaTh, 9YTO Y HAX
uMeeTcs 00pasell pacCykIeHu 1 0HOPMIICHHS 3a71a4H, K KOTOPOMY OHH MOTYT 0OpaTUTHCS TIPH
peIIeHUU APYToi 3a/1a4ul WK TPU MPOBEPKE MPABUILHOCTUA CBOETO PEIICHHUS.

HenpeMmeHHBIM YCIOBHEM YCBOEHHUSI HOBBIX TEOPETUYECKUX CBEICHUN M OBJIaJICHUs
HOBBIMU TPHEMAaMH PEIICHUS 3a/ad SIBISICTCS BBIMOJHEHUE CTYACHTAMU TPEHHPOBOYHBIX
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yINpaXHEHUH, B XO0J€ KOTOPOro NPHOOPETEHHbIE 3HAHMS CTAHOBSTCSA IOJHBIM JOCTOSHHEM
cTyaeHToB. Kak M3BecTHO, CYIIECTBYIOT IBE (OPMBI OpraHH3alMd TaKOW TPEHUPOBOYHOMH
paboTel — ¢poHTaIBHAs paboTa M caMOCTOsTeNbHAs padora. @poHTanbHAs paboTa Ha ypoKax
MaTeMaTHKHd — 3TO TPAAMIMOHHAs, JAaBHO CIOXHBIIAsACS ¢opma. CXeMaTH4ecKH ee MOXKHO
ONucaTh TaK: OJUH U3 CTYJIEHTOB BBINOJHSET 33JaHUE Ha JJOCKE, OCTAJIbHBIE BBIMOIHAIOT 3TO e
3agaHue B TeTpaasx. CaMocTosTeNbHAs paboTa CTyIEHTOB HA YPOKE COCTOHT B BHITIOJHEHUH 0e3
HOMOILM MpernoJaBaTeisi U TOBapUIEeH 3aaHusl.

Bosbmiie  BO3MOXXHOCTH Uil TOJATOTOBKM CTYAEHTOB K TBOPYECKOMY Tpydy |
CaMOCTOSITEJIbHOMY IONOJIHEHUIO 3HAHUN MMEET CaMOCTOSTENbHOE BBINOJIHEHUE 3ajaHuil. B
3TOM Ccllyyae CTyIEHT 0e3 KakoW-I1u00 MOMOIIM JO0JDKEH HAMETHTh IYTH PELICHHS, MPABUIBHO
BBINOJIHUTh BCE MOCTPOEHMs, NPeoOpa3oBaHMs, BbIUUCIEHHUS U T. . B Takom ciyyae MbICIb
cTyaeHTta paboraer Hambosnee MHTEHCHMBHO. OH MpuOOpeTaeT MPaKTUYECKUH HaBBIK pabOTHl B
CUTYallUH, C KOTOPOH €My HEOJHOKPATHO HMPUIETCS CTAIKMBATHCA B IOCIENYIOLIEH Tpy10BOM
NesITeIbHOCTH. BMecTe ¢ TeMm camocTosATenbHash padoTa CTYAEHTOB Ha YpPOKAax MaTEMaTHKH
UMEET U CBOU HENOCTAaTKU. YCUIIMS CTYIEHTa MOTYT OKa3aTbCs HAIPAaCHBIMU M HE INPUBECTH K
pe3yabTaTy, €Clii OH HEeIOCTaTOYHO MOATOTOBJICH K PEIICHUIO TOCTaBlIeHHOH 3anaun. CTyIneHT
HE CIBIIIMT KOMMEHTApUEB K PEIICHHUIO, a PAcCYXIEHHsI, KOTOpble OH MPOBOAUT MBICIEHHO,
MOTYT OBITh HE BCerja NpPaBWIbHBIMM M JOCTAaTOYHO IIOJHBIMM, HPUYEM BO3MOKHOCTH
OOHApPYKUTh 3TO CTYAEHT He mMeeT. BooOImie mpu caMOCTOATENBHOM BBIOJHEHUH 33JaHUN
MBICJIUTENbHBIE MPOLECCHl HE MOTYT ObITh IPOKOHTPOJMPOBAHbI IpenojaaBateneM. [lostomy
Jla’Ke BEPHBIM OTBET MOXET OKa3aThCs CiiydailHbIM. McmpaBnenue ommOOK, TOMYIIEHHBIX TpU
CaMOCTOSITENIbHOW paloTe, MPOMCXOJUT B XOJIe €€ IMPOBEPKU IO OKOHYAHHUU BCEHl paboThI.
[TosTOMY, BBITIONHSS YIPAaKHEHUE CaMOCTOSTENILHO, CTY/IEHT, HE YCBOMBIINN MaTepUa, MOXET
HOBTOPATh OAHY M Ty e OIIMOKYy OT MpUMepa K INpUMEpy U HEBOJIBHO 3aKpENUTh
HETPAaBWIBHBINA aITOPUTM.

CamocrosarenbHass paboTa HaJ Y4eOHBIM MAaTepUajoM COCTOMT M3  CIEIYIOLIUX
AIIEMEHTOB:

1. H3zyuenue maTepuaia o ydeOHUKY.
2. BrinonHeHue exxeHeneNbHbIX JOMAIIHUX 3a1aHNI.
3. BrimonHeHue BHeayIMTOPHOM camocTosTenbHOM padboTsl (BCP).

B Merommyeckux pekoMeHmanmusax Bam mpeanmaraercs mepeueHb BHEAYIAHTOPHBIX
CaMOCTOSITENIbHBIX paboT, KOTOPbIE BbI JOJDKHBI BBITIOJIHUTE B T€YEHHE Y4eOHOTO To/1a.

[Ipu Beimonnenun (BCP) oOyuaromuiics MoxeT oOpaiiarbesi K MpernojaBaTeiio Ais
NOJY4YEeHHUs1 KOHCYJIbTAaIUH.

MeToan4yeckue peKOMEeHAAIHUN 10 BHINOJHEHHI0 MPAKTHYCCKUX 3aHATHI

Jnst Toro 4ToOBl TIPAKTUYECKHE 3aHATHUA MPUHOCWIM MAaKCUMAJbHYIO TIOJIB3Y,
HEOOXOIUMO TOMHHTH, YTO YINPAKHEHHWE WM PEIICHWE CUTYaTUBHBIX 3a7ad MPOBOISTCS IO
BBIYNTAHHOMY Ha JIEKIMAX MaTepHaly M CBSI3aHbI, KaK MPaBWIO, C JCTAIBHBIM pPaz0opom
OTZIENIbHBIX BOIIPOCOB JIEKIIMOHHOTO Kypca. Ciaeayer moJ4epKHYTh, YTO TOJIBKO MOCJIE YCBOCHUS
JEKIIMOHHOTO MaTrepuajga C ONPEACJICHHOW TOYKH 3peHus (a2 MMEHHO C TOW, C KOTOpPOW OH
U3JIAraeTcs Ha JIEKIUAX) OH OyJIeT 3aKpeIUIIThCs Ha MPAaKTHUECKUX 3aHATHIX KaK B Pe3yNbTaTe
00CYXICHUSI M aHaIM3a JICKIIMOHHOTO MaTepuajia, TaK U C IMOMOIIBI0 PEIICHUS CHUTYaTUBHBIX
3aia4. [Ipu 3TUX yCIOBHSIX CTYIEHT HE TOJBKO XOPOIIO YCBOUT MaTepuall, HO U HayYUTCs
MPUMEHSATH €r0 Ha MPAKTUKE, a TAKXKE MOJYIUT JOMOTHUTEIBHBIA CTUMYJ (M 3TO OYEHBb BAXKHO)
JUTSL aKTHBHOU TTPOPAOOTKH JICKITHH.

[Ipu camocTosATETLHOM pEIIEHUN TOCTABICHHBIX 3a/1a4 HY)KHO OOOCHOBBIBATH KaXKIIbIi
dTam JCHCTBHM, MUCXOAS W3 TEOPETHUECKUX MONOKeHHi Kypca. Ecnm oOydaromuiics BHIUT
HECKOJIBKO IyTel pemeHus mpoOseMsl (3afaun), TO HY)KHO CpPaBHUTh UX M BbIOpaTh camblit
pauroHabHBIN. [lon€3HO A0 Hayana peleHus MMOCTABJIEHHBIX 3a7a4 COCTaBUTh KPAaTKUM IUIAH
pemeHus: mpobaemMsl (3amaun). Pemenne npoOieMHBIX 3a1ad WK MPUMEPOB CIIEAYET M3JIaraTh



MoAPOOHO, HY)XHO COIMPOBOXKJIATh KOMMEHTApHsIMH, CXEMaMH, YepTeKaMU M PUCYHKAMH,
I/IHCprKI_[I/ISIMI/I 110 BBIIIOJTHCHHIO.

Crnenyer MOMHHTB, YTO PEIICHHE KaKI0M ydeOHOM 3amadd JOJDKHO JOBOJUTHCS 0
OKOHYATEJILHOTO JIOTHYECKOTO OTBETa, KOTOPOro TpeOyeT YCIoBHE, U 1O BO3MOKHOCTH C
BBIBOZOM. IloilydeHHBIM pe3ynbTar CleayeT MNpPOBEPUTh CHOCO0aMH, BBITCKAIONIUMU U3
CYILIECTBA IAHHOM 3a/1a4u.

MeToauyeckue peKOMeHIAMHU M0 HATUCAHUIO KOHTPOJIbHOI padoThI
Koumponvnasa paboma — npoMeXyTOUHBIN METOJI MPOBEPKH 3HAHUI 00ydarolerocs ¢
LENIBI0 OIPEeIIEHUs] KOHEUHOTO pe3ysibTaTa B OOYYEHUH IO JaHHOW Teme wiu pasaeny. OnHa
pU3BaHa CHUCTEMATH3UPOBATh 3HAHMS, MO3BOJSET MOBTOPUTH M 3aKpenuTh Marepuan. [lpu
BBITIOJTHEHUH CTYACHTHI OTPaHUYEHBI BO BPEMEHH, MOTYT HCIIOJIb30BaTh JIIOObIE y4eOHBIE
ocoOusl, KOHCYJIBTAI[UH MPEN0/IaBaTeNs.

MeToan4yeckne peKOMeH/IAIUU K HANTUCAaHUIO pedepaTa
Pedepar HEoOXomMMO craTh B Me4aTHOM BUiE Ha Jucte (opmara A4, BBITOJTHEHHOM
mpudrom Times New Roman 14 myHKTOB.
TpedoBanus, npeabsiBisieMble K pedepary:
Pedepar (noknan) momken Obith opopmier B MS Word, mpudrt tekcra Times New
Roman, 14 nit., uaTepBan 1.

1. TutynbHbIl AHCT (CM. IpHIIOKEHUE 1)
2. Copnepxanue (cM. IpUiIoKeHue 2)

3. Bsenenue

4. OcHoBHas 4yacTh pedepara

5. 3akiroueHue

6.

Crucok ncnosabp3yeMoi JTUTepaTypsl (CM. PUIIOKEHUE 3)
Ecny BO3HUKHYT 3aTpyIHEHHUS B ITpoliecce paboThl, 00paTUTECh K MPENoIaBaTelto.

Kpurepun onenku:
1. Bsl npaBUIbHO BBIMOJHWIN 33/1aHne. PaboTa BBIMOIHEHA aKKYPATHO — S(OTJIMYHO).
2. Bel He cmorim BBIMONHUTE 2 - 3 ayeMeHTa. Pabora BEIMIOTHEHA aKKypaTHO-
4(x0po11Io).
3. Pabora  BBIIONHEHAa  HEAaKKypaTHO,  TEXHOJOTHYECKH  HEMpaBWIBHO  —
3(yIOBIETBOPUTENBHO).
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Ilpunoscenue 1

I'OCYIJAPCTBEHHOE BIO/J’KETHOE ITPO®PECCHUOHAJIBHOE
OBPA3OBATEJIBHOE YUPEXKJIEHUE CAMAPCKOM OBJIACTH
«BOI'ATOBCKOE ITPO®ECCUOHAJIBHOE YYUJIUIIE»

PEOEPAT
110 IMCLMIUIMHE: « MaTemaTuka

Ha TeMmy: «Ykazamv memy pegpepama»

BBITIOJIHUIIL:

CTYICHT IpyNIbl (ykazams epynny)
®amuinus, ums (B Poa.m.)

PYKOBOIUTEJIb:
IIPET01aBaTellb

boraroe,2016

Ilpunoswcenue 2
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Conepxanue

BBEIEHUE ..ot CTp.
Lo THaBa L. CTp.
2. TIABA 2 ..o CTp.
I F2 0111012 ()21 (P CTp.

CHHUCOK UCTIOIB3YEMOM JTUTEPATYPB .. e euveennteentteenaeenteenneeeneenaeneanneenneans cTp.
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Ilpunoscenue 3

Cnmcok ucnosb3yeMoi JUTepaTyphl

M.U. baimmmakoB «Maremarukay, yueouuk, M.: M3natensckuii neHtp «Axagemus», 2014.
[TpodeccnonanbHbIC MEYATHBIC H3TAHUS

HNHuTtepHeT-pecypc
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MeToauuyecKue PEKOMEHAAUHA IO MOATOTOBKE CO00IIEeHUs

Coobwjenue — 3TO COKpAllleHHas 3amuch HMH(OpPMalUH, B KOTOPOH MOJIKHBI OBITH
OTpPaXKEHbl OCHOBHBIE IIOJIOKEHUS TEKCTa, CONPOBOXKIAIOIIMECS apryMeHTamu, -2 cambiMu
SAPKUMH U B TO K€ BPeMsl KpaTKMMHU IIpUMEpaMHu.

Coo0mieHre cocTaBiIsieTcss MO HECKOJIbKUM HMCTOYHUKAM, CBS3aHHBIM MEXIy c000ii
OJIHOM TeMol. BHauane n3ydaercst TOT HCTOYHMK, B KOTOPOM JlaHHAsi TEMa M3JI0)KeHa Hanboliee
IIOJIJHO M HA COBPEMEHHOM YpPOBHE HAy4YHBIX U IPAKTUYECKUX JOCTHKEHUH. 3amucaHHOE
COOOLIeHNE JIOTIOJIHACTCS MaTepHalloM APYTUX UCTOYHUKOB.

Omanvt n0020mMo6KuU cooOweHUs:

1. ITpouunTaiiTe TEKCT.

2. CocraBbTe €ro pa3BepHYTHI IJIaH.

3. IlonymaiiTe, Kakue 4aCTU MOKHO COKPATHTh TaK, YTOOBI CO/AEp)KaHUE ObUIO MOHATO
IIPaBWIBHO U, IJIABHOE, HE UCYE3IIO.

4. O6beauHUTE OINU3KHUE IO CMBICITY YACTH.

5. B kaxnol dYacTu BBIEIUTE IJIABHOE M BTOPOCTENEHHOE, KOTOPOE MOMKET ObITh
COKpAILIEHO IIPU KOHCIIEKTUPOBAHHH.

6. IIpu 3anucu crapaiiTech CII0KHbBIE MPEII0KEHNUS 3AMEHUTD ITPOCTHIMH.

TemaTnueckoe W CMBICIIOBOE €AMHCTBO COOOILIEHHS BBIPAXKAETCS B TOM, YTO BCE €ro
KOMIIOHEHTBI CBSI3aHbl C TEMON NIEPBOMCTOYHUKA.

Coo0uieHne J0DKHO conaepkaTb HHGOpMaluioo Ha 3-5 MHH. M COINPOBOXKAATHCS
Ipe3eHTaluel, CXeMaMu, pUCYHKaMU, TaOIUIIAMHU U T.JI.

MeToauueckue PE€KOMEHIAUU I10 COCTABJICHUIO npe3eHTaum7l

Tpebosanus k npezenmayuu

Ha nepBoMm cnaiine pasmernaercs:

Ha3BaHME MPE3EHTAIINH;

aBTop: ®UO, rpynma, HazBaHUEe y4yeOHOro YUpexJeHHs (COaBTOPHI YKa3bIBAIOTCS B
araBUTHOM TIOPSIZIKE);

TOJ.

Ha BTopom crnaiifie yka3siBaeTcs cojep:kaHue padboThl, KOTOpoe Jiyulie 0(OpMUTH B BUJIE
TUIEPCCHUIOK (11 MHTEPAKTUBHOCTH MPE3EHTAIINN ).

Ha nocneanem cnaiifie yka3plBaeTcs CIUCOK HUCIIOJIb3YEMOM JINTEPATypbl B COOTBETCTBUU
¢ TpeOOBaHUSAMHU, UHTEPHET-PECYPCHI YKA3bIBAIOTCS B TIOCIIEIHIOK OYepeib.

Odopmienue caaiiion

— Heo0X0IuMO COOJIIOIaTh €AMHBIN CTHIIL O)OPMIICHHUS;

— HYXHO wusleratb CcTHJIEH, KOTOopble OyIyT OTBJIE€KaTb OT CcaMmoi

Ctuiab MPE3CHTALINH;

— BcriomoratenbHas uHGopManus (YIpaBliollie KHONKH) HE JOJIKHBI
npeo0i1aaTh HaJ OCHOBHOW MH(OpMalueil (TeKCT, PUCYHKH)

don — s poHa BeIOMparoTCs Ooiee XONMOAHbIC TOHA (CHHUN WITH 3€JICHBII )

— Ha OJIHOM ClIaiiJie PeKOMEHIyeTCsl UCII0JIb30BaTh HEe 00Jiee TpeX IBETOB:
HUcnoaszoBanue ouH 1 (hoHa, OJIMH IS 3ar0JIOBKOB, OJIUH JIJISl TEKCTA,
nBeTa — Jutg (poHA ¥ TEKCTa UCIIOIB3YIOTCSI KOHTPACTHBIC I[BETA;

— oco0oe BHUMaHHE cielyeT 00paTUTh Ha IIBET TMIEPCCHUIOK (JI0 M Mocie
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WCITOJTh30BaHMUS )

AHHMaIIMOHHBIE
3¢ dexTnI

HY)KHO HCIIOJIb30BaTh BO3MOKHOCTH KOMIBIOTEPHON aHUMAaLUU IS
npecTaBiIeHus UHpOpMaluy Ha claie;

HE CTOUT 3JIOYNOTPEONIATh Pa3NTuYHBIMU AaHUMAIMOHHBIMH 3 deKTaMu;
aHUMAIMOHHbIE S(QQEeKTl HE [OJDKHBI OTBJIEKaTh BHUMAaHHE OT
conepkaHus HHPOPMALIUU Ha CIIaie

IIpencrasienue nHpopManuu

Conep:xanue
uHpopManun

CICAYCT UCII0JIb30BaTh KOPOTKUEC CJI0BA U IIPEAJIOKCHUA,

BpEMCHA rj1arojioB JOJ2KHO OBITH BE€34€ OJUHAKOBBIM,

CIENYET HUCIIOJIBb30BaTh MUHHUMYM peaJIoros, Hapetmﬁ,
npujaaraTCjibHbIX

3aroJIOBKM OOJDKHBI IPHUBJICKATh BHUMAHUC Ay JUTOPHUN

Pacmojioskenue —
uHpopManun HA
CTpPaHuIle -

MPEIOYTUTEIBHO TOPU30HTAIBHOE PACIIONIOKEeHNHE HHPOpMAIUY;
HaubOosee BakHas HHGOPMALMA [OJDKHA pacrojiaratbcs B IIEHTPE
JKpaHa;

€CJIM  Ha ClIaiie pacrnosjaraercs KapTUHKA, HAIINACh JOJDKHA
pacrojaraTbCs noJ1 Heil

HIpudrsr

JIUISL 3aT0JIOBKOB HE MeHee 24;

JUISL OcTalibHOM nH(MOpMaIuu He MeHee 18;

mpudThl 0€3 3aceUeK JIerde YUTaTh ¢ OOJIBIIIOTO PACCTOSHHS;

HEJIb3sl CMEIIUBATh Pa3HbIC TUIIBI IPUQPTOB B OJTHOM MpPE3EHTAIUH;

JUTSI BBIJCJICHUS HH(DOPMAIMK CIIEAYyeT WCIONb30BaTh JKUPHBIA MPHPT,
KYPCHUB WJIM TIOTYEPKUBAHHIE TOTO YK€ TUTIA;

HENb3s 3JI0YNOTPEOISITh TPONUCHBIMUA OYKBaMU (OHU YUTAIOTCS XYXKe,
YeM CTPOYHBIE).

Cnoco0bI —
BbIJICJICHUS -
uHpopmanuu —

CnenyeT HCIIOJBb30BaTh.

paMKH, TPaHUIIBI, 3ATHBKY

pa3HbIe 11BeTa MPHUGTOB, IITPUXOBKY, CTPEITKA

PUCYHKH, TUarpaMMbl, CXEMbl I WJUTFOCTPAIlUU HaumOoJee BaKHBIX
(bakToB

O0bem
uHpopmanuu

HE CTOMUT 3amlOJHATh OJUH CJaij CIMIIKOM OOJbIIUM 00BEMOM
UHpOpPMALIKMK: JIFOJU MOTYT €IMHOBPEMEHHO 3allOMHUTH He OoJiee Tpex
($akToB, BHIBOJOB, ONpEACIECHUI.

HauOosnpias 3()(EeKTUBHOCTh JOCTUTAETCSl TOrJa, KOTAa KIIOUEBbIE
IYHKTBI OTPAXKAIOTCSI 110 OJJTHOMY Ha Ka)KJIOM OT/IEJIbHOM cJaiizie.

Buasbl ciiaiigoB

st obecrieueHus: pa3sHOOOpa3us CIEAyeT HCIONb30BaTh pPa3HBIE BUIBI
CJIAIOB: C TEKCTOM, C TAOJIUIIAMH, C TUarpaMMaMH.

Kpurepun oneHkn npe3eHranuu

Kpurepun onenkn

Conep:xaHue OLEHKHU

1. Conep:xarejbHbIN
KpuTepuit

HpaBHJ’IBHBIfI BBI60p TEMbI, 3HAHUC MNpPCAMCTa U CBOGOJIHOC
BJIaJICHUEC TCKCTOM, T'paMOTHOC HUCIIOJIB30BaHHUC HaquOﬁ
TCPMUHOJIOT'WH, UMIIPOBU3AIINA, pequoﬁ OTHUKECT

2. Jlornueckuit CTpPOWHOE JIOTUKO-KOMITO3UIIMOHHOE ITIOCTPOEHNE peun,
KpHUTepuid JI0Ka3aTeIbHOCTb, ApTYMEHTHUPOBAHHOCTh
3. PeueBoii kpurtepmii WCIIOJIb30BaHNE  SI3BIKOBBIX  (MeTadopel,  (pa3eooru3Msl,

MOCIIOBUIIBI, TTIOTOBOPKH M T.JA.) U HESA3BIKOBBIX (11033, MaHEPHI U
Tp.) CPEJCTB BbIPA3UTEIbHOCTH; (hOHETUYECKAsl OpraHU3aIHs peyH,

15




NPaBWIBHOCTD YAApPEHUs, YeTKasl TUKIHS, JOTHIECKUE YAApCHUS U
mp.

4. IIcuxojoruyeckui
KpUTepHuil

B3aUMOJICHCTBUE C ayauTopuwei (mpsimas U oOpaTHas CBS3b),
S3HAHUC HW YUYCT 3aKOHOB BOCIIpUATUA PCUHU, MUCIIOJIB30BaAHUC
pa3IMYHBIX TPUEMOB MTPHUBIICYCHUS M AKTUBU3AIIMH BHUMAHWSI

5. Kpurepuii
coO0JIIONeHNns AN3aiH-
IProHOMHUYECKHX
TpeOoOBaHMI K
KOMIIbIOTEPHOM
npe3eHTalumn

coONOIeHBl  TPeOOBaHUS K TMEPBOMY W IMOCIEIHUM Cllaiiam,
IIPOCIIeKHUBAETCSI 0OOOCHOBAHHAs I1OCIEI0BATEIbHOCTh CIANAOB U
uHbopManMM Ha Cclaiiax, HEoOXOoauMOe M JOCTaTOYHOE
KOJIMYEeCTBO (OTO- M BHJEOMATEPUANIOB, YYeT OCOOCHHOCTEH
BOCHIpUATHA Tpaduueckord  (WILTIOCTpATHBHOH) HHMOpMAaIH,
KOppEKTHOE coueTaHue (GpoHa U rpauKH, AU3alH MPE3eHTALUN He
MPOTHBOPEUYHUT €€ COAEPIKaHUIO, TPAMOTHOE COOTHECEHUE YCTHOTO
BBICTYIUICHUSI M KOMIIBIOTEPHOTO  COIIPOBOXKAEHHUA, oOliee
BIIEYATIICHUE OT MYJIbTUMEIUNHON NPE3ECHTAUU
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ITepedyenb TeM BHeayAUTOPHOH CaMOCTOSATEIbHOM PadOThI

Ha3zBanue pa3aesnoB, Tem KouaunyecTBo Bun nesitesibHOCTH D®opMbI KOHTPOJISA

BHEAYIUTOPHOI caMOCTOATEJIbHOI 4acoB
padoThI

CamocrosTensHas padora Nel:
«Pemienue 3aanuii 6€3 TOYHOTO
y4eTa MOrpeiIHOCTe. Brinonnenue 3aganuii | [IpoBepka BBIOJIHEHHBIX
CamocrositenbHast padora Ne2: 3a1aHUI
«Pemienne 3agaHuil ¢ TOYHBIM
Y4E€TOM IIOIPEIIHOCTEM. Beinonnenue 3aganuii | [IpoBepka BBIIIOJIHEHHBIX
CamocrostenpHas padora Ne3: 3alaHUuN
«McTopust OTKPBITUSI KOMIUIEKCHBIX 21
qrcem. Coznanue [IpocMoTp U orieHKa
CamocrostenbHas padota Ne4: IIpe3eHTalUN Ipe3eHTaluM
«ApubmeTrndeckue IeHCTBUS HAJl
YUCJIAMH, HAXO0KJICHHE
MPUOTMHKEHHBIX 3HAYECHUH BETMYUH PaGora ¢ yueOHoit [IpoBepka KoHCIIEKTa
Y TIOTPEIIHOCTEN BBIUMCICHHMA JUTEepaTypou [TpoBepka BBIMOTHEHHBIX
(abCoNMOTHOM ¥ OTHOCUTEIBHOM), Pemenue 3amanmit 3aIaHU I
CpaBHEHUE YHCIIOBBIX BBIPAKECHUN».
CamocrositensHast padota Ne5:
«/lelicTBUA HaJ KOMIUIEKCHBIMU Pabota c yuebHoi IIpoBepka kKoHCTIEKTA
YUCIIAMU. JTUTEPaTypOil
CamocrostenbHas pabota Neb:
«['pauueckoe perienre ypaBHeHUI Pabora ¢ yueOHoii
¥ HEPABEHCTB). JIUTEPaTypoii TIposepka koHCMEKTa
CamocrositensHast pabota Ne7:
«MppaunoHanbHble ypaBHEHUS.
VYpaBHeHus, coaepxanme
MIEPEMEHHYIO MO/l 3HAKOM MOAYJIS».
CamocrosrenbHas paborta Ne§:
«I"paduueckoe pelnieHne ypaBHEHUN Brinosninenue [IpoBepka u 3ammra
Y HEPaBEHCTBY. pedepara pedeparoB
CamocrositenpHast padota Ne9:
«pparmoHanbHbIle YpABHEHHUS. 12 Pemenue 3aganuii [TpoBepka BBITTOTHEHHBIX
YpaBHeHus, coaepxanme 3aJaHUN
MIEPEMEHHYIO TI0]1 3HAKOM MOJTYJIS».
CamocrositenpHas pabota NelO: Pemienue ypaBHenuit | IIpoBepka BBINOTHEHHBIX
«Crenenu ¢ AeHCTBUTEIbHBIMA 1 HEPABEHCTB 3aJaHu
MOKA3aTeISIMU».
CamocrosrenbHas padora Nell: Pa6ora ¢ yueOHoit [IpoBepka koHcHIEKTa
«CBOMCTBA CTEINEHHU C JUTEPaTypou
JNIEUCTBUTEILHBIM ITOKA3aTEIIEM)).
CamocrositenbHas padora Nel2: 8 Pa6ora ¢ yueOHoit [IpoBepka KoHcHEeKTa

«IIpaBuia nencTBuii ¢
norapudmamm.
CamocrosrenbHas padorta Nel3:
«IlepexoJ1 K HOBOMY OCHOBaHHUIO».

JIUTEPATYPOU

PaGora ¢ yueOHoit
JUTEpPaTypoit

[IpoBepka KOHCIIEKTa
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CamocrostenbHas padora Nel4: 12 Pa6ora ¢ yueOHoit IIpoBepka KOHCIIEKTa
«3HaYeHHE U UCTOPUS TOHITHUS JIUTEpATypOn

sorapudma.

CamocrosarenbHas padora Nel5: Pabora ¢ yueOHoii [IpoBepka koHcHIEKTa
«Pemenue 3anannii Ha JUTEepaTypoi

npeoOpa3oBaHue JorapupMUIECKUX

BBIPAKECHUI». Pabota c yueOHoOM [IpoBepka KOHCIIEKTa
CamocrosarenbHas padorta Nel6: JIUTEpaTypon

«PenieHne nokazaresibHbIX U

norapu(pMUUECKUX YPaBHECHUN U Pabora ¢ yueOHoii [IpoBepka koHcHIEKTa
HEPaBEHCTBY. JIUTEpATypOn

CamocrositenpHast paborta Nel7:

«IIpeobpazoBaHue palMOHAIBHBIX U

UpPPaAIMOHATILHBIX BBIPAKEHUI.

CamocrositenbHas padora Nel8: 20 Pewenne 3anannii [IpoBepka BBITTOTHEHHBIX
«IIpsimMbI€ 1 MIIOCKOCTH B 3aJaHuN
IIPOCTPAHCTBEY.

CamocrostenbHas padora Nel9: Pemenue 3ananuit IIpoBepka BBIIOTHEHHBIX
«B3anMHoe pacrosiokeHue MpsiMbIX 3aJaHu’

U IJIOCKOCTEMN B IIPOCTPAHCTBEY. Pa6ora c yueOHoit [IpoBepka KOHCIIEKTa
CamocrostenbHas padota No20: JUTEPATYpOu

«["eomeTpuueckue npeodpazoBaHU

IIPOCTPAHCTBA: NapaJljieIbHbINA Pa6ora ¢ yueOHoii [IpoBepka KoHCIIEKTa
MIEPEHOC, CUMMETPHSI OTHOCUTEIBHO JIUTEpaTypon

IUIOCKOCTI.

CamocrositenbHas padora Ne21: Pa6ora ¢ yueOHoit [IpoBepka koHcHIEKTa
«[TapannenbHoe MPOEKTUPOBAHHE. JIUTEpaTypon

[Imomaae opToroHanbHOU

[IPOEKIUN». Pabora ¢ yueOHoii IIpoBepka KOHCIIEKTa
CamocrositenbHas padota Ne22: JAUTEepaTypon

«M300paskeHue MPOCTPaHCTBEHHBIX

buryp».

CamocrosrenbHas pabota Ne23:

«HWcropus pa3BUTHUS U CTAHOBJICHUS

TPUTOHOMETPHI. 15 PaGora ¢ yue6HOM IIpoBepka KOHCIIEKTa
CamocrosrenbHas padota Ne24: JAUTEepaTypon

«Pelienrie TPUrOHOMETPUYECKUX IIposepxa u 3amuTa
YpaBHEHUH MOBBIIIEHHOU Brimonnenune pedepaToB
CII0KHOCTH. pedepara

CamocrositenpHast paborta Ne25:

«Pemienue 3a1a4, npuMeHss Pabora ¢ yueOHoii

dopmymy buroma HetoToHay. JTUTEpaTypoit IIpoBepxka KoHCIIeKTa
CamocrosrenbHas pabota Ne26:

«Dopmyna 6mHoma HeroToHa. Pabota c yuebHOI

CBoiicTBa OMHOMMHAIBHBIX JAUTEpATypoOn TIpoBepKa KOHCTIEKTa
K03 HULIHEHTOB.

CamocrosarenbHas paborta Ne27:

«TpeyronsHuk [Tackans».

CamocrositenpHast pabota No28: Brinosnnenue [IpoBepka u 3ammra
«/leicTBUS HAJ BEKTOpAMU». pedepara pedeparos
CamocrosTenbHas pabora Ne29: 18

«Penrenue 3amad mo teMe
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«BekTopbD».

CamocrostenpHas padorta Ne30 :
Pedepar Ha Temy «BektopHoe
3aJJaHKe TPSMBIX M [IOCKOCTEH B
MIPOCTPAHCTBE»

CamocrositenpHast padorta Ne31:
«PaznoxxeHne BekTopa 1mo
HAMPaBJICHUAM. YTOJI MEXKIY TBYMs
BEKTOPaAMHU.

CamocrositenpHast pabota No32:
«[Ipoexkiust BEKTOpa Ha OCh.
Koopaunatsl BekTopa. CkansipHoe
MIPOU3BEICHUE BEKTOPOBY.
CamocrositenpHast padota Ne33:
«cnonp30oBaHnEe KOOPIUHAT U
BEKTOPOB MPH PEIICHUN
MaTeMaTHYECKUX U TPUKIIATHBIX
3aa9y.

Pemenue ypaBHeHui

Pabota c yuebHOMI
JUTEepaTypoi

Pabora ¢ yueOHoii
JUTEepaTypoiu

Pabora ¢ yueOHoii
JUTEPATYPOU

PaGora ¢ yueOHoit
JUTEPATYpOu

[IpoBepka BBITTOTHEHHBIX
3aJIaHUN

[TpoBepka KOHCHIEKTa

IIpoBepka KOHCIIEKTa

[IpoBepka KoHCIIEKTa

[IpoBepka KOHCIIEKTa

CamocrositenbHast padota Ne34:

Pa6ora ¢ yueOHoit

[IpoBepka KOHCIIEKTa

«MeTo1bl U3MEPEHUS YIIIOB JIUTEpaTypon

BpAILEHHD. 15 Co3znanne [IpocMOTp U OLEHKA
CamocrosrenbHas pabota Ne35: IIPE3EHTALUN IIpe3eHTalMN
«[Ipumeps! PyHKIIMOHATBHBIX

3aBUCUMOCTEN B PEAIBHBIX Pabora ¢ yueOHoii IIpoBepka KOHCIIEKTa
npoLeccax U SBICHUSIX). JIUTEPaTypOH.

CamocrosrenbHas pabota Ne36:

«CHHYC, KOCUHYC, TAHT€HC U

KOTaHT€HC YHCIIa.

CamocrosarenbHas padorta Ne37 : Coznanue IIpocmoTp 1 oLeHKa
Pedepar na remy «HenpepsiBHbIC pe3eHTaHH Mpe3eHTalHI
IpoOu» 11 IIpoBepka BBIOIHEHHBIX
CamocrositenpHast padorta Ne38 : Pewrenue 3anau 3aIaHU I
Pedepar na temy «lIpumenenue

CJIOKHBIX POIIEHTOB B Pa6ora ¢ yuebnon ITpoBepka KOHCIIEKTA
SKOHOMMUYECKUX PacdyeTaxy. JUTEPATYpPOH.

CamocrositenpHas padorta Ne39:

«Dopmyiisl yasoeHus Oopmyisl

MTOJIOBUHHOTO YTJIa.

CamocrosarenbHas padota Ne40: Coznanue IIpocmoTp U oLeHKa
Pedepar na temy «llapamnensHoe Mpe3eHTalUN Mpe3eHTalNi
IIPOEKTUPOBAHUEY. 6

CamocrostenbHas padota Ne41: CocraBnienue ITpoBepka
Pedepar nHa temy «Cpennue KpoccBopaa KpoccBOpa
3HAYEHUS U UX MPUMEHEHUS B

CTaTHUCTHUKE)

CamocrositenbHast padota No42: 4 Co3nanue [IpocmoTp u oueHKa
Pedepar na temy «I"padudeckoe MpEe3eHTalUN Mpe3eHTalnN

pelieHre ypaBHEHU 1 HEPaBEHCTBY.
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CamocrositenpHast padorta Ned3:
«[IpomexxyTKH BO3pacTaHus U
yOBIBaHMS, HAMOOJIBIIIEE 1

Pabota c yuebHOI

[IpoBepka KOHCTIEKTA

HauMEHbIIIEE 3HAYEHUS], TOUKH JAUTEpaTypon
skcTpemymMa. ['paduueckas 9
MHTEPIPETAIHY. Pabora ¢ yueOHnoii
CamocrostenbHas padorta Ned4: JUTEepaTypoi TIpoBepka KOHCIIEKTa
«[Tpumeps! PyHKIMOHATBHBIX
3aBUCHUMOCTEHN B peajbHbIX Pabota c yueOHOM
IpoLeccax U sIBICHUSIX). JUTEpaTypon TIpoBepKa KOHCTIEKTa
CamocrositenbHas padorta Ne45:
«Apudmernueckre onepannuu Haj
dbyakuusimu. CioxxHass QyHKITUS
(xomnozunus). Ilonarue o
HENPEPBIBHOCTH (QYHKIIHH.
CamocrositenbHast padora Ned6: 8 Coznanne [IpocmoTp u oreHKa
Pedepar na temy «Crnoxenue Mpe3eHTAINN IIpe3eHTaIMi
rapMOHUYECKHUX KOJICOaAHUIN
CamocrostenbHas pabota No47: PaGora ¢ yueOHoit IIpoBepka kKoHCTIEKTa
«[TapanienbHblil IEPEHOC, JUTEpaTypon
CUMMETPHSI OTHOCUTENLHO OCei
KOOpJUHAT U CUMMETPHUS
OTHOCHUTEIILHO Hayalla KOOpAHHAT,
CUMMETpUSI OTHOCUTENILHO MPSIMON y
= X, pacTsDKEHHUE U C)KaTue BAOJb
0Ccel KOOpAMHATY.
CamocrosarenbHas pabota Ne48: 21 Pemenne 3amau IIpoBepka BBIIOJIHEHHBIX
«[IpaBuibHBIE MHOTOTPAHHUKI. 3a/1aHui
CamocrosrenbHas pabota Ne49:
«OKu3Hb 1 TBOpUECTBO Ditnepar. [IpoBepxka 3aannii
CamocrostenbHas pabora Ne50: Cosznanue monenei
«MHOrOrpaHHUKN. IIpocMoTp U onieHKa
CamocrosrenbHas pabota Ne51: Cosnanne IIPE3EeHTalNnN
«3Be3/14aThle MHOTOTPAHHUKH. IIpE3CHTallMH
Kpucrannsl-npupoansle . [IpoBepka koHCcIIEKTa
MHOTOTPaHHUKU. Pabora ¢ yueOnoit
CamocrosarenbHas pabota Ne52: TUTEPATYpOH
«Mopenu MHOTOTPaHHUKOB. .
CamocTosTensHas pabota Ne53: Pa6ora ¢ yueOHoit [IpoBepka KoHcHeKTa
«CeueHus Kyda, mpU3MBbl U JTUTEpaTypou
TUPAMUIBDY. .
CamocrosTensHas pabora Ne54: Pabora ¢ yaebuoi n

. pOBEpKA KOHCIIEKTA
«IIpencrasieHue 0 NPaBUIbHBIX JUTEPATYpOU
MHOTOTpaHHHUKax (TeTpalape, Kyoe,
OKTaj3JIpe, JoJe- KadJipe U
HUKOCAdIPE)».
CamocrositenpHast pabota No55: 15 Brinosnnenue [IpoBepka u 3ammra
«umuHap 1 KoHyC». pedepata pedeparos

CamocrositenpHas pabota No56:
«Ilap u chepar.

CamocrositenpHast pabota No57:
«[Inomanb NOBEPXHOCTH YacTEH

Pabota c yuebHOI
JUTEpaTypoi

[IpoBepka KOHCTIEKTA

IIpoBepka u 3amura
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mapa. Brinonnenue pedeparon
CamocrositenpHast pabota No58: pedepara

«Mopenu Ten BpalleHus.

CamocrositenpHast padota No59:

«O0BEMBI TEI.

CamocrositennpbHast  pabora  Ne60: Brimonnenue [IpoBepka u 3amura
Pedepar na temy «llpaBuibHBIE H pedepara pedepaton
MOJTYIIPaBUIIbHBIE MHOTOTPAHHUKU Y. 8

CamocrositenbHas padora Ne61:

Pedepar na Temy «KoHnueckue

CEUeHUs U X MPUMEHEHUE B

TEXHHKE)

CamocrositennpHass  pabora  Ne62: 10 Brinosinenue [IpoBepka u 3ammra
Pe(bepaT Ha TEMY «llonsTHe pe(bepaTa pe(bepaTOB
muddepennmana u ero

IIPUIIOKEHUSD). Pa6ora ¢ yueOHoit [IpoBepka KOHCIIEKTa
CamocrtositenbHast  pabora  Ne63: JTUTEPaTypOi

Pedbepar mHa  Temy = «Cxewmml

MMOBTOPHBIX UCHIBITAHUN BepHymn». Pabota c yuebHoi

CamocrosarensHas pabora Ne64: « JTEpaTypOil HIposepka KoHCTIEKTa
Haxoxnenue CKOPOCTH TUISE

mporecca, 3aJaHHOrO (GOpMyNIoi u

rpagukomM.

CamocrtositenbHast  pabora  Ne65: 15 Pabota c yuebHoi [IpoBepka KoHCIIEKTa
«[IpousBonHas u ee IpUMEHEHHEN. JTHTEPaTypOil

CamocrosarenbHass  pabota  Ne66: IIpoBepka BBITIONH.
«IIpenen, cBA3aHHBIN C YUCIIOM €. Pemenne 3amau 3aJaHIH
CamocrosarenbHass  pabota  Ne67:

«Pellienre IpUKIATHBIX 3302495, Brimosinenue 3aganuii | [IpoBepka BBINOJIHEHHBIX
CamocrosarenbHass  pabota  Ne68: 3a/1aHuH
«MHTETpaN U €T0 MPUMEHEHHUE.

CamMmocTosaTenbHas pa60Ta Ne69: Pabora ¢ yq€6HOfI HpOBepKa KOHCIIEKTa
«[IpubnuxeHHbIe METOBbI JUTEPATYPOU

BBIYHCIICHUS ONPENIETIEHHOTO

UHTErpanay.

CamocrtositennpbHast  pabora  Ne70: 8 Pabota c yuebHoI [TpoBepka KoHCIIeKTa
«OKu3Hb ¥ HayuyHas nesaTeabHOCTh M. TUTEpaTypoii

Heroronay.

CamocrositennpHast  pabora  Ne71: Pabota c yuebHOI

«[lonsiTue 0 3akoHE  OOJBIIMX JIUTEPaTypOil IIpoBepka KOHCTIEKTa
qrCce.

CamocrositenpHast pabota Ne72: «Sl. 6 Pabota c yuebHoI [IpoBepka KoHCIIeKTa
beprysmy. JUTEpaTypoi

CamocrtositennpbHast ~ pabora  Ne73:

«Pemenne 3amady WO TeOpUH

BEPOSITHOCTEM.

CamocrositenbHast  pabora  Ne74: 3 Beinonnenue IIpoBepka u 3amura
Pe(bepaT Ha TEMY «ccnenoBanue pe(bepaTa pe(bepaTOB
YpaBHEHUI U HEPABEHCTBY.

Hroro: 143
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CamocrosiTesibHas padora Ne 1.
Pemenne 3ananuii 63 TOUHOTO y4eTa NMOTrpenIHOCTel
Lenb: 3name npasuna oelicmsust HA0 NPUOTUICEHHBIMU YUCIAMU Oe3 MOYHO20 yuemd
nozpewHocmeltl.

MeToan4yeckne peKOMeH AU
Ilpasuna onsn evinonnenus deticmsutl 6e3 MouHo20 yuema nocpeuHoCmell.

1. Ilpu cnoskeHnH, BBIYUTAHUH TPUOIMKEHHBIX YHCEN B PE3YIbTATE CIEAYET COXPAHATh CTOIBKO
JCCATHYHBIX 3HAKOB, CKOJBKO HX HMMCCTCI B JaHHOM, C HAMMCHBIIUM YHCIIOM ACCATUYHBIX
3HAKOB.

2. Ilpy yMHOXEHUM U JEJICHUU NPUONIMKEHHBIX YHUCEN B pPE3yJbTaTe CIEIYyEeT COXPaHATh
CTOJIBKO 3Ha4YaluX (P, CKOIBKO UX UMEETCS B JAHHOM C HAaUMEHBIIUM YHCIIOM 3HaYaIInuX
uudp.

3. Ilpu BO3BeneHMM B KBagpaT M KyO B pe3yibTaTe CIEAYET COXPAaHSATh CTOJBKO 3HAUYAIIUX
III/I(l)p, CKOJIBKO UX UMECCTCA B OCHOBAHHU CTCIICHU.

4. Ilpu W3BIEYEHUM KBAJPATHBIX M KyOWYECKMX KOpHEH B pe3ysbTaTre CIeIyeT COXPaHSThH
CTOJIBKO 3Ha4dalux HHq)p, CKOJIBKO UX UMECTCA B IIOAKOPCHHOM YHUCIIC.

5. Ilpu BBINOJHEHUH TPOMEXKYTOUYHBIX JEHCTBUII B pe3ylbTare CIeIyeT COXPaHSATh OJHY
JMIIHIOK (3armacHyo) mudpy, KOTOPYIO B OKOHYATEITLHOM PE3yJIbTaTe 0TOPACHIBAIOT.

Onpeoeﬂenue: ngbpbl, 3anucaHHsvle cnpasa om 3ansamoil, Ha3vl8aAOMCcs 0eCAMUYHBIMU 3HAKAMU
qyuciada.

Onpedenenue: 3navawumu yugdpamu 4ucia Ha3vl8AlOMcs 6ce e20 eephvie Yu@pol, Kpome Hyael,
3anNUCAHHBIX Jegee Nepeoll OMAUUHOU OM HYIA YUPDPbL.

Onpeoenenue: [{ugppa o 6 3anucu npubIUICEHUS HA3LIBAEMCS GEPHOL, eCiu AOCONIOMHAL
nO2peuiHoCms He npesviuiaenm mozo paspsaod, 8 KOmopom sma yugpa 3anucauna. B npomuenom
cnyuae yuppa Hazvleaemcs cOMHUMENbHOLL.

[TpumeHnuB npaBuia s BBIMOJIHEHUS JEHCTBUI 0€3 TOYHOTO yyeTa MOTPEIIHOCTEH, BHITOIHUTE
JIEUCTBUSL.

1. Haiitu cymmy X + Y M pasHocTb X — Y, €Clu:
a) Xx=134; y~230; 0) x~4,331; y~5,7;
B) X~2,0-10°%; y~125-10°; r)x~125-10%; y~71-10"

X
2. Haiitu npous3BeJeHue XY M 4YaCTHOE€ —, €CJIU

a) Xx~1,26; y~210; 6) Xx~12-10%; y~3-10°%;
B) X ~25,678; y~123; r) Xx~48-10%; y~1331-107°
X .
3. Haiinure 3HaueHMe BhIpaKEHUS z—yz st X=1,34 ; y~2,30. J{ns BeIYMCIEHUS
X4y
PEKOMEHTYeTCS TI0JIb30BAThCS KABKYISITOPOM.
4. Beruucnure, orBeT okpyriure 10 0,001.
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1 BapuaHT 2 BapuaHT

2 19-6,3-3,05 2 58-6,55 - 4,05
53-125 12,4-215

5) 0,852 -3/5,35 5) 0,65-+/7,45
/0,825 3/3.62

5) tgl5° - v/sin 65° ) sin 25° - |/tg65°
B
c0s28° €c0s22°
") 0,815 -12,6-5,05 N 0,0615 -19.8-60,4
0,0854 -18,9 3,08-46,2

CamocrosiTesibHas padora Ne 2.
Peienne 3a1aHuii ¢ TOYHBIM Y4€TOM MOTPEITHOCTH

Lenb: 3name npasuna oelicmsus HAO NPUOTUIHCEHHBIMU YUCTIAMU C MOYHBIM YY4emom
nocpeunocmu.

MeTtoguuyeckue peKOMeHAAUN

IIpaBuia 1yt BBIIOIHEHHS ACHCTBUI C TOYHBIM Yy4ETOM MOTPEILIHOCTH:
1.h,,, =h, £h, d.e,=n-¢,

a

2.6,, =&, t & S.¢

Va

3.5g =&, +&,
b

[IprMmeHuB npaBuia AJisl BEINOJIHEHUS IEUCTBUNA C TOYHBIM YYE€TOM MOTPEIIHOCTH, BHINIOJTHUATE
NEeNCTBUSL:

1. Haiinure cymmy X+ Y M pa3HOCTb X — Y, €ClH:
a) x=-2,6+0,01;, y=15+0,02

06) x=1,25+0,05; y=102+0,02

B) X=71+018; y=6,2+0,02

X
2. Haiigute Npou3BeACcHUE XY M YaCTHOE — , €CJIM:
y

a) X= 3,2 c tou”octbto 10 0,5%; Yy =2,35 ¢ TounocTbio A0 1%;

0) X = 3,5¢c Tounocteio 10 1%; Yy ~1,23 ¢ Tounocteio 10 0,5%);

B) X~ 0,43 ¢ Tounocthio 10 0,1%; Yy ~4,3 ¢ TouHocThIO 10 1%.

3. Macca amuka ¢ koHperamu paBHa m, = (7,3 + 0,05) kr, Macca mycToro sxKa paBHa
m, = (0,8 + 0,05) kr. Haiitn maccy koHer.

4. HaiiTu Tutommais IpsiMOyToJIbHUKA ITUPUHBI X U JNIMHBLY , ecni X ~4Mu Yy ~54mc
TOYHOCTBIO 110 1%.

5. Haiitu crenens X*, eciu X ~ 2 ¢ TOYHOCTBIO 110 2,5%.
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6. Haiitir ¥/X , €CIIH X ~ 32 ¢ TOYHOCTEIO 10 2,5%.

CamocrosiTesibHas padora Ne 3.
HcTopusi OTKPBITHS KOMILJIEKCHBIX YHCeJI

Lens: Pazsumue unmepeca k npeomemy.

dopma caMOCTOATEIILHOM AEATEIbHOCTH: CO3JJaHUE MPE3CHTALIMH 110 3asIBJIEHHOU TEME.
MeToanuyeckne peKOMeH AU

PaGora A0JDKHA COOTBETCTBOBATH MCTOANYCCKUM PCKOMCHAAIIUAM 110 CO3JaHHUIO HpCSGHTaHHﬁ.

CamocrosiTesibHas padora Ne 4.
Tpuronomerpuueckasi u nokaszarejibHasi popma 3anucH KOMILIEKCHBIX YHCel

Lenb: 3Hams mpuecoHomempu1eckyro u nNOKazamenbHyo opmy 3anucu KOMNIEKCHbIX YUcesl U
YyMemb GbINOJIHAMb OeUCMBUSL HAO K. Y., 3A0AHHLIMU dIMUMU HOPMAMU.

1. U3y4uuB TeMy, MUCbMEHHO OTBETHTE HAa BOIIPOCHI:

1°. 3anmcs k4. B TPUTOHOMETPUIECKOM hopme.

2°. ®Dopmynbl Iiepexoia oT aaredpanyeckoit popmbl K.4. K TPUTOHOMETPUIECKONH U HA00O0pOT.
3. JleiicTBUs HAJ K.4. B TPUTOHOMETPUUYECKOH popme.

4°, 3anuck K.4. B 10KA3aTeIIBHOM dbopwme.

5°, ®DopmyIbl Tiepexoia oT anredpandeckoit Gopmbl K.4. K MOKa3aTEIbHOU U HA000POT.

6°. JleiicTBHS Hal K.4. B [IOKA3aTEIBHOI (opMme.

CamocrosiTesibHas paGora Ne 5.
Pemenne 3agau mo teme: «J{eMcTBUSI HAJ KOMIUIEKCHBIMH YUCJIAMM

Llenb: Ymems goinonnams delicmeus HAo K.4., 3a0aGHHLIMU PAZHLIMU QOPMAMU.
MeToauyeckue peKoOMeH AU

Dopmbl KOMIIEKCHOO YUCIA.

1. Anrebpandeckast Z =a+Dbi
cnoxenne: (a, +byi)+(a, +b,i)=(a, +a,)+(b, +b,)i
ymuoxenne: (a, +bji)-(a, +b,i)=a,a, +(ah, +a,b, )i —bb,
a, +bi (a +Dbji)a, —b,i)
a, +h,i (a, +b,i)a, —b,i)

2. Tpuronomerpuueckas Z = r(COS(p+ isin Q))
yMHOXEHHE: Z, - Z, = I,F,(cos(p, + ¢, ) +isin(p, + @,))

JACIICHUC!

JCIICHUE: 5_1 = :—l(COS((pl —®, )+ isin ((Pl — @, ))

2 2

Bo3BexeHue B crenens: 2" = r"(cosng +isinng)

U3BJICYCHUE KOPHA: Z, = CO{— j+ ISIH(W +%) , k=0123,...
n n

3. Iokasarenpuas Z=1r-€'

24



YMHOX€EHUE: Z; - Z, = gilare)
Zl
neneHue: —
22

— ei(%*ﬁl’z)

BO3BEJICHHE B CTENEHb: 2" =e"?

I/ICHOJ'IIBYH MCTOANYCCKUE PEKOMEHJAINH, BBIIIOJITHUTC 3a1aHUA:

1 BapuaHT 2 BapuaHT
. Z . . . Z : .
1. Haliqure —, ecim 2, =3 +1, 2, =2-8i 1. Haliqute —, ecim z, =1+ 2i, z, =4+ 2i
zZ, Z,

2. Haiigure Mmoayns K.4. Z=—2 + 24/3i

2. Haiigure Moy K.4. Z =3 — 45

3. Haiinute 2, - z,,ecau z, =6 —2i,
z,=3-4i

3. Haiinute z, - z,,ecnu z, =1+ 2i, z, =3 +1

4. N306pa3ute 4nuciio Ha KOMIUIEKCHOM
wiockoctu Z=2+4i

4. N300pa3ute 4nucio Ha KOMIUIEKCHOM
wiockoctu Z =—-3+ 4i

5. Beiuncimre: (-5% +4y?i) - (5x — 4y?i)

5. Beruncmure: (6x° + yi) - (=6x° + yi)

6. Pa3znoskute Ha MHOKUTEIIH:

a) x? +1;6) 256x* +9y?

6. Paznosxute Ha MHOKUTEIH:

a) X’ +y?;6) 16x* +9y?

7. Pemnre ypaBHEHHUS:

a)x* +x+1=0;6) x> +2x+2=0

7. Pemnre ypaBHEHHUS:

a) 5x* =7x+3=0;6) 2x* +2x+1=0

8. BBIMOTHUTE YMHOXCHUE, NCITICHUC U
BO3BCJICHUC B CTCIICHDb K.4.
Z1

2 3
’ 1Z]_ 122 ), €CJIIn
ZZ

(21 "z,

50 . . b5«
a) z, =C0S— +1sin—,
3 3
T . .. T
Z, =2(C0S— +1SIn—
2 =2( 3 3)

iZ i4l
0)z,=€%;2, =e ®

8. BrimonauTe YMHOXCHHUC, NCICHUC U
BO3BCJCHHUC B CTCIICHD K.4.
Zl

2 3
'_’Zl ,Zz ),eCHH
ZZ

(21 "z,

5 . . b5x
a) z, =3(cos— +1Sin—),
) 2, =3( 2 4)

z, = 2(c05777[ +isin 77”)

6) z,=34; z,=4e°®

9. 3anuiuTe B TPUTOHOMETPHUYECKON U
noKaszaTeJbHOU (popme K.4.

a) z:\/§+i;6) z=—1+Ii

9. 3anumuTe B TPUTOHOMETPUYECKON U
MoKazaTebHOU popme K.4.

a) 7=3-1;6) z=1—i
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CamocrosiTesibHas padora Ne 6.
I'paduueckoe pemenre ypaBHeHUil 1 HEPABEHCTB

Lenb: Ymems ¢ nomowwio epagpuxa Haxooums peuieHue ypasHeHUuli U HepageHCcma.
W3y4uB TeMy, MUCbMEHHO OTBETHTE HA BOIPOCHL:

1. I'paduueckast untepnperanust peuienus ypasHenus f(X)=g(x).
2. I'padmyeckas naTepnperamnus pemenus Hepasenctsa f (X) > g(x).
3. Onpenenenue uncna kopHed ypasHenus f(x)=a (rpadpuueckoe).
4. 3anucars pemenue npum. 18, c. 193.

CamocrositesibHas padora Ne 7.
HppauuonajbHble ypaBHeHHsl. Y PaBHEHHUs U HEPABEHCTBA ¢ MOyJeM

Lenb: 3name npasuna usbasnenus om uppayuoHaIbHOCMU, pACKpbIMUs MOOYISA YUCIA U YMemb
NO0b3068AMbCS UMU NPU PeUleHUU YPABHEHUN U HEPABEHCME.

Metoguuyeckue peKOMeHAAUN

@DopMyIibl 11 HOBTOPEHUS:
(@a+byY¥=a*+2-a-b+b*:
(a—-b)*=a*-2-a-b+b*;
Pemenne kBagpaTHBIX YpaBHEHHM:
a-x>4+bx+c=0
D =b® — 4ac

_-bivd
Ecm D >0, 10 *12 = T 2q

-b

x=—

Ecin D = 0. 10 2a

Eciu D <2 0. 10 xopHeii HeT

m 1
a® =1: an =a" - Jazaz: a" =1  (Ja)Y=a: (a) -a
a

1. U3yunB TeMy, TUCEMEHHO OTBETHTE Ha BOIPOCHI:

1°. BBeuTe MOHSTHE HPPALHOHATBHOTO YPABHEHHIS.

2°. Cdhopmynupyiite yTBepkaeHue 1 3amMmevyanue Ha ¢.350.

3°. Pewrenme ypaBHeHHii, COCPKAINX KBAPATHBIC PaIHKAIIBL.
4°. 3anmcarn pemenue npumepa 60, c. 351.

5°. MeTox yeMHeH s paguKanos (mpum. 61).

6°. Cdopmynupyiite yrBepkaeHue Ha ¢. 352.

7°. Naiire orpeseneHue | X | u ero nHOH GopMBI.

8°. TaGiHa pelIeH s JEMEHTAPHBIX YPABHCHHIT i HEPABEHCTB C MOLYJICM.
9°. Banmcatb pewrenne npuMepa 85, c. 74.

10°. BanmmmTe BHIBOI O pELICHUU HEPABEHCTBA C MOAYJIEM.
11°. 3anuumre pemenue npumepa 90, c. 76.

2. BEINOJIHUTE MUCHEMEHHO 3aaHU:
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1 BapuaHT 2 BapuaHT

1. Pemute ypaBHeHHUS: 1. Pemute ypaBHeHHUS:

a) X=+1-2X;6) V3x+1=x-1; a) X=+1-X;6) V2x+4=x-2;

B) VX—=2+2x+5 =1. B) VX—1+/x+2 =3.

2. Pemute ypaBHEHUS: 2. Pemute ypaBHEHUS:

a) |5x+3|=7; 6) |2x—x* -3]=1. a) |9—2x|=5; 6) | x* +5x+4|=1.
3. Pemnrte HepaBeHCTBA: 3. Pemte HepaBeHCTBa:

a) | 2x—3[<3; 6) |3—4x[2 L. a) |V2x - 2| <=2; 6) |5 2x|> 3.

CamocrosiTesibHas padora Ne§.
I'paduyeckoe pemenne ypaBHeHHH 1 HEPABEHCTB.
Ilenb: Pa3zBuTue HHTEpECA K IPEAMETY.

d)opMa CaMOCTOSITEIbHOM JIEATEIbHOCTH: MOJATOTOBUTH KOHCIIEKT 110 npezmoxceHHoﬁ TEMC.
MeToaunuyecKkue PECKOMEHIAUH
KpaTKO H NTOCJICAOBATCIIbHO U3JIOKUTH COACPIKAHNUEC JICKIITUU.

CamocrosiTesibHass padora Ne9.
HppauuonajbHble ypaBHeHUs. Y paBHEHM S, CO/lep:Kalye IepeMeHHYI0 N0/l 3HAKOM
MOYJIsl.

[lens: PazBuTue nHTEpECa K peamery.

CDopMa CaMOCTOSITEITbHOM ACATCIIbHOCTH: ITIOATIOTOBUTH KOHCIIEKT I1O HpGIU'IO)KGHHOfI TEME.
MeToauyeckue peKOMeH AU

Kpatko u nocinenoBaTeabHO U310KUTh COACPIKAHUE JICKIUH.

CamocrosiTeibHas padora Nel(
CreneHu ¢ 1eiicTBUTEJbHBIMHI OKA3ATEJISAMH.
[lensb: Pa3zBuTHe HHTEpECa K IPEAMETY.
dopma caMOCTOATENbHON JEATENBHOCTH: IOATOTOBUTH KOHCIEKT IO MIPEIOKEHHON TEME.
MeToanuyeckne peKOMeH1alumn
KpaTko 1 mocienoBaTeabHO U3JI0KUTh COJIEP/KaHUE JIEKIIUH.

CamocrositenbHas padora Nell
CBoJicTBA CTENEHH C JeHCTBUTEIbHBIM I0KA3aTeJIeM.
[lens: PazBuTue nHTEpeca K Npeamery.
dopma caMOCTOATEIbHON JeSATEIbHOCTH: MOATOTOBUTH KOHCIEKT MO MPEIOKEHHON TEME.
MeToauyeckne peKOMEHIALMH.
KpaTko u mociiejoBaTeabHO U3JI0KHATH CONEP/KAHUE JICKIIUH.
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CamocrositesbHast padora Nel2
IIpaBuna nelicTBUi ¢ JJorapupmMamu.
[enb: Pa3BuTHE HHTEpECA K PEAMETY.

<DopMa CaMOCTOSTCIbHOM JACATCIIBHOCTH: IIOAIOTOBUTH KOHCIICKT II0 HpCHJIO)KeHHOfI TEMCE.

MeToanuyeckne peKOMeH 1AM,
Kpatko u nmocienoBaTeabHO U3JI0KUTh COACPKAHUE JICKIIUHU.

CamocrosiTesibHas pabora Nel3
Ilepexoa kK HOBOMY OCHOBAHMIO.
Ilenb: Pa3BuTHE HHTEpECA K IPEIMETY.

dDopMa CaMOCTOSITEIILHOM ACATCIIBHOCTH: IOAI'OTOBUTH KOHCIICKT I10 HpeHHOH(CHHOﬁ TEME.

MeToanuyecKue PECKOMEHIaANHA.
KpaTKO " IIOCJICA0BATCIILHO U3JI0KUTh COACPKAHUEC JICKIIH.

CamocrosiTesibHast padora Ne 14,
3Ha4yeHHe M HCTOPUSA MOHATHS JIorapupma
Lens: Pazsumue unmepeca k npeomemy.
dopma caMOCTOSATENILHON ACATEIBHOCTH: TIOATOTOBUTH pedepar Mo MpeiokeHHON TeMe.
MeTtoauyeckue peKoMeHAaluH
Pedepar nomxeH ObITH BHIIOTHEH C COOMIOIEHUEM METOIUYECKUX PEKOMEHAAINN 1O

HaIMCaHuIo pedepara.

CamocrosiTesibHast padora Ne 15.
Pemenne 3aganuii Ha npeoOpa3zoBaHue JOrapu(pMU4ECKUX BbIPAKEHU

Llenb: 3name ocnosHoe nocapugpmuieckoe moxicoecmeo, cOUCMEa 102apu@dmos, ymems
NPUMEHAMb UX NPU NPeooPa306aAHUU BLIPAICEHUI.

MeToauyeckue peKoMeHIANNH
1. Csoticmesa nocapugmos.

log 5 x
1. OcHOBHOE JIOrapru()MUUECKOE TOKIECTBO: A 9a% — X

2. log,(x-y)=log, x+log, y
3. Iogaﬁz log, x—log, y
y

4. log, x" =nlog, x

5.log,a=1
6.log,1=0
7.log, b= .
log, a
log, x
8. log, X = ——— - popmyna nepexoja K IPyroMy OCHOBAHHUIO

log,,

9. log,, x:iloga X
n
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I/ICHO.HB3ySI MCTOANYCCKUC PCKOMCHIAIINH, BBITIOJIHUTC 3aIaHUA:

1 BapuaHt

2 BapuaHT

1. HalinuTe 3HaueHNE YUCIOBOI'O
BBIPOKCHHUS:

log, 27 —log ; 27—IogE 27—Iog£(%)

3 2

1. HaiiquTe 3HaY€HHE YMCTIOBOTIO BBIPAKCHUS:

1 1 1
3\/;+6Iogi(5)—2Iogl(Z))+Iogﬁi/§

16

(log,

2

2. Beraucnure:
a) 2logg 2+1log; 9; 6) log,, 484 —2log,,

1
logs_ 4 I 4
B) 3 % 4 2%

2;

2. Brraucnure:
a) log;100 - 2log; 2; 6) 4log,, 2+ 2log,, 3;

log, 3
)Iog29

3
log, —

B)3 32 +(

1
9

3. Haiigute 109 72 , ecnu u3BecTHO, 4TO

log. 2=a, log,3=b.

3. Boruucnure 109, 30, eciu nssectHo, uTo

log. 2=a, log; 3=b.

4. BEIYUCIUTE:

a) (log,15+1log, 4—1log,6)-1g7;

0) %Iog736—log714—3log73{/2—1

4. BEIUUCINUTD:

a)lg2-(log, 75 -log, 15 + log, 20);

6) log, 12— 2log, +/15 + log, 20

CamocTosiTeibHast padora Ne 16.
Peunrenue noka3zartesibHbIX, JorapupMuYecKHX YPaBHEHHI 1 HEPABEHCTB

Lenb: 3name memoOovl peuieHus nOKA3aMeENbHLIX U 102aPUPMUYECKUX YPABHEHUU U HEPABEHCMS,
YMemb NPUMEHAMb UX NPU peuleHU’ COOMEemcmayouwux 3a0aHull.

MeToanuyeckne peKOMeH1alumn

Crenenu yucesa ot 0 10 10

n 0 1 2 3 4 5 6 7 8 9 10
2n 1 2 4 8 16 32 64 128 256 512 1024
3n 1 |3 9 27 81 243 729 2187 6561 19683 | 59049
4n 1 |4 16 64 256 1024 | 4096 16384 | 65536 | 262144

5" 1 5 25 125 | 625 3125 | 15625 | 78125 | 390625

6" 1 6 36 216 | 1296 | 7776 | 46656 | 279936

7n 1 7 49 343 | 2401 | 16807 | 117649

gn 1 |8 64 512 | 4096 | 32768

gn 1 9 81 729 | 6561 | 59049

10m |1 10 | 100 | 1000 | 10000
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Pemenne KBapaTHbIX yPABHEHMI:

a-x2+bx+c=0
Dzbz—dl-ac,

-b +vd
- 2a
-b
EcmP=0. 10" 24

Ecau D < 0. 1o kopneii ner

X
Ecou D = 0, o 712

DopMyJibl COKPAIIEHHOT0 YMHOKEHMSI:
(a+ b)) =a® +2ab + b*

(a— b)) =a—2ab + b2
a’l —b*=(@—-b)-(a+b)
(a+b)? =a*4+3a’b+3ab®>+ 03

(a—b)® =a®—-3a?b + 3ab? — B3

CpoilicTBa cTenenen

CaoiicTBa KOpHel N-0i cTeneHu

1. a™-a" = qmn

3. (@™t = gM™n

4. am-bh" =(a-b)"

m

1. Vab="4a-Vb
nja_Na
2. Nb Vb

4. N = (va)"

5 ﬂ,ﬁ _n ﬂ_m

L~ 1 -k 71
6. & Tam 5. vamvk="4gm
7 a%=1

(ﬂ: m (b & 6. Va'=a

E) “\a T = Ygm
8. 7. am = Va
9 Vam = an

Hcnone3yst mpenioKeHHble METOJUYECKUE PEKOMEHIANH U METOJWYECKHE PEKOMEHIAINH K
caMOCTOSITeNIbHOU paboTe Ne9, BBITIOIHUTE 3aaHUS:

1 BapuanT

2 BapuaHT

1. Pemuth ypaBHEHUS:
a) 4 +4%%=40;06) 37 —9* =18;
B) log, x+ 2log, x +3log, x+4log,, x=4;

r) log, (2x* —7x—6)=-2;

4

n) 3lg* x-5lgx+2=0.

1. Pemmnth ypaBHEHUS:
a)5* —5*1=100; 6) 9**"* +3*** =30;

B)log, X+ 2log, X+ 3log,, x + 4log,, X=8;

r)log, (x> —17x+9) =-3;

3

1) 5lg* x+Ilgx-1=0.

2. Pemnth HepaBeHCTBA:!

a) 4 —3.2"1 +8<0;6) 7% > 7;

2. Pemith HEpaBeHCTBA:

a) 25" —4.5* ~5<0; 6) 3% 70 <9;
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B) log,(3x-5)>3;1) Ig° x-Ilgx-2>0.

B) log,(5x—4)>0;1) Ig* x+lgx-2<0.

CamocrosiTesbHas padora Nel7
IIpeoGpa3oBaHue pallHOHAJBHBIX U HPPAIHOHAJbHBIX BbIPAsKEHHUI.

Lens: PazButne nunTepeca K npeaMeTy.

dopma caMOCTOATENIbHOM AEATEIbHOCTH: MOATOTOBUTh KOHCIIEKT I10 MPEIIOKEHHON TEME.
MeToanuyeckue peKOMeHIaluM.
Kpatko u nmocnegoBaTeabHO U3JI0KUTH COJICPKAHUE JICKIIUH.

CamocrosiTesibHast padora Ne 18.
[IpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

Hens: Pazeumue unmepeca k npeomemy.

dopma caMOCTOATEIIBHOM AEATEIbHOCTH: CO3JAHUE MPE3ECHTALIMH 11O 3asIBJIEHHOW TEME.

Pa6ota AOJDKHA COOTBETCTBOBATHL MCTOAUYCCKUM PEKOMCHAALMUAM 110 CO3JaHHIO ITPE3CHTALUU.

CamocrosiTesibHast padora Ne 19.
CocraBieHue KpoccBopaa Ha TeMy: «B3auMHoe pacnoJioxxkenune
NPSIMBIX U IVIOCKOCTEl B MPOCTPAHCTBE»

HGHBI Pazsumue unmepeca K npedMemy, UHMyuyuu, 102U4eCKo20 MobluliieHusl.

KpoccBopa-3to urpa, cocrosiias B pa3raJibIBaHUH CJIOB 110 ONPEAEIECHUSIM.

MeToauuyeckue PE€KOMEHIAUH
HpI/I BBITTIOJIHCHUM 3a/JaHUA BOCHOJ’IB3y1>iT€CB MCTOANYCCKUMHU PEKOMCHAAIUAMU 10

COCTaBJICHHUIO KpOCCBOpAA.

Oo6pa3en opopmiieHUs U COCTABJIEHHS KPOCCBOPI0B

f B = &7
-

22 23

ARENDE

3

PROZAGADKI.RU
BCE 0 3aragkax

18. CBOWCTBO YIJIOB.
19. Ioxynpsimast.

ITo ropu3onTanu:

1. CropoHa npsAMOYroJbHOTO TPEYrOJIbHUKA.

4. OH ecTh Y QYHKIIMH | TTOCIIET0BATEILHOCTH.

8. Ero mransl paBHbBI BO BCE CTOPOHBI.

10. ITonHBINA KpYT BpalEHHUs.

13. ®paniy3ckuii MaTEMaTHK, CIEUATUCT
TEOPHUH BEPOATHOCTEN.

14. Apudmerndeckoe aeiicTue.

16. I'ektap — ... ruiomaay.

17. Yactb MaTpuibl.

22. Hei'TpaibHBIN 3JIEMEHT OTHOCUTEIBHO YMHOXEHHS.
23. I'pynma noBTopstomuxcs uudp B 6€CKOHEUHOM JECATUIHOM Tpoou.

24. HanbOonpmmii 00muii ...
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Ilo BepTHKAIN:

2. ByOnuk kak MaTeMaTH4eCcKuil OOBEKT.

3. ITonoxxeHue, HyX1aro1eecs B 10Ka3aTEIbCTBE.

4. IToBepXHOCTb, UMEIOIIAs 2 U3MEPEHHUS.

5. JIuneitnoe anrebpanyeckoe ypaBHEHHUE.

6. Tpuronomerpudeckast yHKIIHSL.

7. OauH U3 IBYX 9KCTPEMYMOB.

9. ®yHKIMS IO CBOEH CYTH.

11. Yactp npsiMmoid.

12. JIunwus.

15. l'eomerpuueckas ¢gurypa, oOpazoBaHHasi IByMsl JTy4aMH.

17. IlonHbI# KBagpaT NEPBOIO JIBY3HAYHOI'O YHCIIA.

18. Jlns HEero HeoOXOAMMBI HATYypaIbHBIC YHCTIA.

20. B Teopuu rpadoB: MapuipyT, Bce pedpa KOTOPOTo pa3IudHBbI.
21. B teopun rpadoB: 3aMKHYTBII MapIIpyT, Bce pedpa KOTOPOTO pa3IHyHbI.

OtBerbI:
ITo ropusonTasnm: ITo BepTUKaAIM:
1-xarerT; 2-Top;
4-npenen; 3-Teopema;
8-mmucarop; 4-T1JIOCKOCTB;
10-o60por; S5-nay;
13-myaccom; 8-cunyc;
14-ymHoXeHue; 7-MaKCUMYM;
16-mepa; 9-otoOpaxeHue;
17-ctpoka; 11-otpe3ok;
18-cMeXHOCTB; 12-kpuBasi;
19-myu; 15-yrom;
22-eIUHAIA; 17-cro;
23-nepuon; 18-cuér;
24-nenuTens,; 20-1emb;
21-mK.

CamocrositeibHas padora Ne2(
I'eomeTpuueckue npeodpazoBaHus NPOCTPAHCTBA: Napa/LlebHbIN epPeHoc, CHMMeTPHUs
OTHOCHUTEJIbHO IJIOCKOCTH.

[lens: PazBuTue nHTEpECa K Npeamery.

dopma caMOCTOATEIbHON e TENIbHOCTH: TOATOTOBUTH KOHCIIEKT I10 MPEUI0KEHHON TeMe.
MeTtoanyeckue peKOMeHAalNH.

Kpatko u nocnenoBaTeabHO U3J10KUTh COACPIKAHUE JICKIUH.

CamocrositesbHas padora Ne2l
IMapanieabnoe npoekTuposanue. Iliomans opTOroHaJILHON NPOSKIMH.
Ilens: Pa3BuTHe nHTEpECA K IPEAMETY.
dopma caMOCTOATEIbHON JEATENBHOCTH: TOATOTOBUTH KOHCIIEKT I10 MPEUI0KEHHON TEME.
MeToanuyeckne peKOMeHIauM.
KpaTko 1 nmocienoBaTeabHO U3JI0KUTh COJIEP/KAHUE JIEKIIUH.
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CamocrosiTesibHast padora Ne22
N300paxenne NpoCcTPaAaHCTBEHHBIX (PUTYP.
[enb: Pa3BuTHE HHTEpECA K PEAMETY.
d)opMa CaMOCTOSITCILHOU ACATCIIbHOCTHU: ITOATOTOBUTH KOHCIICKT I10 Hpel[JIO)KeHHOf/'I TEMCE.
MeToanuyeckne peKOMeH 1AM,
Kpatko u nmocienoBaTeabHO U3JI0KUTh COACPKAHUE JICKIIUHU.

CamocrosiTesibHas padora Ne 23.
Hcropusi pa3BUTHS M CTAHOBJIEHUS] TPUTOHOMETPUH

Lens: Paszsumue unmepeca k npeomenty.
dopma caMOCTOATEIbHOM JeATEIbHOCTH: MTOATOTOBUTH pedepaT Mo mpeioKeHHON TeMeE.
Pedepar nomxeH ObITH BBIIOIHEH ¢ COOIIOCHHEM METOINYECKUX PEKOMEHIalUi 10

HanMcaHuio pedepara.

CamocrosiTesibHast padora Ne 24,
Penrenne TpUroHOMETPHYECKUX YPABHEHHi MOBBIIIEHHON CI0KHOCTH
Lenb: 3nams memoowl pewienus mpuecoHOMempu4eckux ypagHeHutl, hopmyavt 0s HAXOHCOEHUs.
KOpHell, yMemb UCNOIb308aMb NOJLYYEHHbLe 3HAHUSL NPU PeuleHul YPAGHEeHULL NOSbIULEHHOU
CILOJCHOCMU.

MeToauuyecKkue PECKOMEHIAUH

1. Pewenue npocmeuiux mpu2coHoMempuiecKux ypasHeHull.

YpaBHeHue @opMyIIbl pELLICHUS YacrHble caydan
sinx=0; x=7k, kez
. - T
mpu [a) <1 x=(-1)‘arcsina+7k, kez | sinx=1; x="+27k, kez
sinx=a
npu |a| >1 - pemeHni HET . P
| | sinx=-1, X=——+27K,
2
kez
T
cosx=0; x==+2m, nez
npu [a| <1 X =+tarccosa+2mn, nez 2
cosx =a
. cosx=1; Xx=2m,nez
npu |a|>1 - pelIeHn HET
CosX=-1; X=7m+2m,nez
tgx=a a - moboe uncino X =arctga+7Kk, ke z -
a - moboe yucio X =arcctga+ 7k, -
ctgx=a
kez

1I. Tpueonomempuueckue ypasHeHus.
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YpaBHeHue

Crioco0 pereHust

DopMmyiisl

1. YpaBHEHHE COJEPKHUT TOJIBKO
CUHYCBI WIH KOCHHYCHI
(CMHYCBI M1 KOCUHYCBI) BUA

asin® f(x)+bsin f(x)+c=0

acos® f(x)+bcos f(x)+c=0

YpaBHeHue CBOAUTCS K

KBaJgpaTHOMy  (OMKBaapaTHOMY)

OTHOCUTENILHO CUHYCa (KOCHHYCA)

sin>a =1-cos’ a
cos’ a =1-sin’a

ax? +bx+c=0

N ER)
U T.1. 2a
2.OpnoponHoe  ypaBHenue | | JleneHue oOenx vacteid Ha sinar toa
CTCICHH BUJIA cosx # 0. Tonyuaem: atgx+b=0 | cosar J
asinx+bcosx=0
(a=0, b=0)

3. Ognopomnoe  ypaBHenume Il | JleneHue oOenx dacteid Ha tger = sina
CTe_HezHH BUfR cos’ x # 0. [Tomygaem: cosa
asin® f(x)+bsin f(x)- atg? f (x)+ btgx+k = 0

1+tg°a =
-cos f(x)+kcos? f(x)=0 cos’

4. YpaBHeHUE BUIA YpaBHeHue CBOJIUTCS K | tgx-ctgx=1

atgx+bctgx+c =0 KBaJApaTHOMY OTHOCHUTEJIBHO
TaHIreHca 3aMeHOU ctgx = 1
tgx

1
ctgx = —
tgx

1II. Ocnognvie mpueconomempuyeckue moxcoecmsd.
1. sin?x+cos?x=1; sin?x=1-cos* x; cos’ X =1—sin? x

SIn X

2. tgx=—— = sinx =tgx-Ccosx
COSX
COSX .
3. ctgx=—— = CcO0sSX = ctgx-sin x
sin X

4, tgx-ctgx=1 = th:i H Ctgx:i

ctgx
5. 1+tg®x =

cos® X

6. 1+ctg’x=—>
sSin” X
1V. @opmynvr crooscenus.

tgx

1. sin(a + B)=sinacos g+ cosasin B

2. sin(a—B)=sinacos B —cosasin B
3. cos(a + )= cosacos S —sinasin B
4. cos(a — )= cosacos B +sinasin B
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5. tg(a+ fB)= tga +1gf
1-tgatgp
tga -t
1+tgatgp
V. @opmynst 0601H020 U NOIOBUHHOZO APSYMEHMOE.
1. sin2a =2sina-cosa

2. €0S2a =Cc0s* @ —sin? a; cos2a =2c0s’ a —1; cos2a =1—-2sin’

3. tg20 = 29%
1-19°x

4, sing J_rwll cosa
2
a 1+c03a
5. cos— = J_r‘/
2
6. tg— /1 cosa
l1+cosa

VI @opmynsi cymmul u pazHocmu 0OHOUMEHHBIX MPUSOHOMEMPULECKUX DYHKYULU.

a+,8_cosa—ﬂ

1. sing+sin g =2sin

2 2
2. sina—sinﬂ=2005a;ﬂ~sina;ﬁ
3. 005a+cosﬂ=2005a;ﬂ-cosa;’6
4. c05a—cosﬁ=—25ina;ﬂ-sina;ﬂ
in(o +
S, tgaitgﬂ:—sm((x—’g)
Cosa -cos

3HaueHMs TPUTOHOMeTpHYeCKUX (PyHKUMI

rpaa 0’ 30° 45° 60° 90?
paauan 0 n T T n
6 4 3 2
Sinﬂ: 0 ﬁ ﬁ 1
2 2
cos @ 1 V3 V2 0
2 2
tg@ 0 V3 1 V3 HE
'3 CYIIECTB
ctg @ He V3 1 V3 0
CYLIECTB '3

Hcnonb3ys MEeTOUUeCKe PEKOMEHIalli, PEIIUTE YPaBHEHHUS:
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1. sin6x +cosbx =1—2sin 3x;

2.29 —365sin’(x—2) —36.cos(x—2)=0;
3.2sinx-cosx ++/3—2c0sx—~/3sinx=0;
4.sin4x=2cos’ x—1;

5.sin x(sin x + cosx) =1,

1.1 186

6. 5 ——=_.
1+cosx 1+sin“x 11

IMoackasku.

1. Bocrionb3yiitech hopmysioii ABOHHOTO yriia 1jist Sin6X u COS6X .

2. O6o3HaubTe X —2 =1 , pemuTe ypaBHEHHUE, CBE/IS €r0 K KBAJIPATHOMY C TIOMOIIBI0 (POPMYIIBI
sint=1-cos’t.

3. Crpynnupyiite 1-oe u 3-e cinaraemble, TPUMEHUTE PA3JI0KEHNE HA MHOKHUTEIIH.

4. Bocmosb3yiitech (GopMysIoii aBOWHOrO yriaa it SiN4X u COS4X, GopMyioi IMOHMKEHUS
crerneHu 2C0s? X —1=Cco0s2X .

5. Packpoiite ckoOKH, MPUMEHUTE OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.

[IpuBenure ngpobu Kk 0OImIEMYy 3HAMEHATENI0, a 3aTeM UCIHOJIB3YHUTE OCHOBHOE
TPUTOHOMETPUUECKOE TOKAECTBO SiN® X 4+ COS” X =1, cBeUTe ypaBHEHHUE K KBAAPATHOMY.

*

CamocrosiTesbHast padora Ne 25,
Pemenne 3agau, npumenss ¢gopmyay bunoma Helotona.
Llenb: u3yyeHne U MEPBUYHOE OCO3HAHME HOBOTO y4e€OHOr0 MaTepuasa, OCMBICICHHE CBs3eH U
OTHOLIEHU B 00beKkTax usydeHus. [losHakomurbes ¢ GuHoMOM HblOTOHA, TOKa3aTh €ro CBA3b C
TpeyrosbHUKoM [lackais.

1) U3yuuB TeMy, NUCBMEHHO OTBETHTE Ha BOMPOCHI:

1. ITonsTne 6mHOoMa HetoToHa

2. CBoiicTBa 6MHOMa U OMHOMHAJIBHBIX KO3 (UIIUEHTOB
3. Tunossle 3a1auu no Teme «bnHom HproToHa»

4. 3agaum, CBOJIAIIMECS K UCTIOb30BaHUIO (popmyiibl OmHOMa HproTOHA (HecTaHIapTHBIC 3a/1a91
o teme «burom HproToHa»)

Z)YCTHHﬁ OTBCT Ha OCHOBC HAIIMCAHHOI'O KOHCIICKTA.

CamocTrosiTesibHasi padora Ne26
®opmysa 6uHoma Herorona. CBoiicTBa 0MHOMMHAIBHBIX K03 (PUIIHEHTOB.

[lennb: Pa3zBuTHe HHTEpECa K IPEAMETY.

dopmMa caMOCTOSTENBHOM IEATETbHOCTH: TOJATOTOBUTH KOHCIIEKT MO MPEI0KEHHON TEME.
MeToanuyeckne peKOMeHIaluM.

Kpatko u nocienoBaTeiabHO U3JI0KUTh COACPKAHUE JICKIIUH.
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CamocrosiTeqabHasi padora Ne27
Tpeyroasuuk Ilackans.
[enb: Pa3BuTHE HHTEpECA K PEAMETY.
<D0pMa CaMOCTOSITCILHOU ACATCIIbHOCTHU: ITOATOTOBUTH KOHCIICKT I10 Hpel[JIO)KeHHOI;'I TEMCE.
MeToan4yeckne peKOMeHIalUM.
Kpatko u nmocienoBaTeabHO U3JI0KUTh COACPKAHUE JICKIIUHU.

CamocrosiTesibHas pabora Ne 28
JeiicTBHS HAJ BEKTOpPaMH

Lens: Paszsumue unmepeca k npeomenty.
dopma caMOCTOATEILHOM JEATENIbHOCTH: CO3/JaHIe MPE3EHTAINH 10 3asBJICHHON TeMe.
Pabora gomKHa COOTBETCTBOBATh METOIUYECKUM PEKOMEHIAIMSIM 110 CO3/IaHHUI0 MPE3CHTAIUH.

CamocrosiTesibHas padora Ne 29,
Pemenne 3aga4 mo teme: «Bekropsn»

Lenb: 3name npasuna oelicmsus HA0 6eKMOPAMU U YMeMb NPUMEHAMb UX NPU BbIYUCTEHUSIX.
MeToanuyeckne peKOMeHIaluu

Teopernuyeckuii MmaTepuall

Ot1noxum BCKTOpP TakK, yTOOBI €r0 HAYaj0 COBIIAJIO C HAYaJIOM KOOpAHuHAT. Torna KOOPAHUHATBI
—

+ 3

€ro KOHIIA Ha3bIBAIOTCA KOOpJAMHATaMK BekTopa. O603HauuM LJ:K  BeKTOpHI ¢ KOOPAUHATAMU
(1, 0, 0), (0, 1, 0), (0, 0, 1) coorBeTcTBeHHO. VX NIWHBI paBHBI CIWHHMIIC, & HANPABICHUS
COBMAJIAIOT C HANPABICHUSMH COOTBETCTBYIOIIUX OCEH KOOpAWHAT. bynem m300paxarb 3TH

BCKTOPBI, OTIIOKCHHBIMHA OT Hadalla KOOPAUHAT U HA3bIBATh UX KOOPJAWHATHBIMU BEKTOPAMHU.
z

5
Teopema. Bektop £ mMmeeT KoopAMHATHI (X, Y, Z) TOTJIa U TOJIBKO

A + 4 + -
= TOrJa, KOTJa OH MpeACTaBuM B Buje & = X1+ ¥+ zk
[0,V itl
7 x Bapuanrt 1
y
Ne
i Hasanue onepauuu ®opMyiibl

af1:-2:3),  B{4:0:-1)
1 | Haiitu cymMMy BEKTOpOB

o
E+b{xi +X3; Vi+Yaizi+2: }

af{4:1;-3}, B{0;-5;2}
2 | Haiitu pa3HOCTh BEKTOPOB

—5
E—b{xi—sz J"i—}"zizi—zz}

. af-1:3:1} 8 —uncno & =-3
3 Haittu mpousBenenue Bekropa '

Ha YUCII0
Sals - x; 6y:6z2}
4 BBIYMCIUTE KOOPAMHATEI Touka A(1:2:-3). Touka B (-3;4;-1] .Touka C-
cepeMHBI OTPe3Ka cepeninHa oTpe3ka AB.
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. X + X, YitY,. Z,+1,
C(x" yc7zc) Xc:lT cle’ cle'
Touka A(3:0:-3). Touka B (-1;4;-7) .Haxogum
—
xoopauHathl Bektopa AB | M3 koopaunat xonna
S | Haiiti KoopmHaThl BEKTOpa BBIYMCIIMTh KOOPJIMHATHI Ha4ajla BEKTOpa
—
AB fx; — x4 1y =¥y, 275 — 24}
a{3,-2,0}
6 | Haiitu nnunHy BekTopa
[a] = ‘;\:Z +y? +2°
ag-2:3:7 B{-9:0:2
7 Bpruucauts ckanspHoe af-2:3:7) £9:0:23
MIPOU3BE/IEHNE BEKTOPOB -
a-b=x;-2,+y,-¥,+2;-2;
—+
af2:0;1}, b{-3:1;2}
8 I];I;'(I/ITZH;(;;HHYC yhia MexIy cosq — Xq X3+ Yy ¥+ 2Zy-2Zp
’ ey +2l i+ 2
— —
afm;3;1}, b{l;n:2}
9 [Ipn xakux 3HaueHusix M p 1
BEKTOPbI KOJIJITMHEAPHBI? X1 _ Y1 _ 2y _ k
Xz ¥z 23
— —
TposepsTe a{-4:0:1}, b{Z;7;8}
10 | meprneHauKyIAPHOCTD
PICHIHRYHP Xy Xz +¥1-¥2+21-22 =0 - ycrnosue
BEKTOPOB
MEePIEHIUKYISIPHOCTH BEKTOPOB
BapuanT 2
Ne
o/ Hassanune onepanuu DopMybl
afz;-3:43,  B{-1:2:0)
1 | Haiitu cymmy BEKTOpOB
=
a+bfxy +%; ¥ +¥2: 21425}
d%;-5:7),  b{3;-1:2}
2 | HaiiTu pa3HOCTb BEKTOpPOB
R
a—b{x, —x3; ¥4 —¥2:2,-2, }
3 Haiitu npoussenenue a{-2;4:0}, 6§ —uucao &=-4
BEKTOpa Ha YHCIIO &als - x; 6y : 6z}
Touka A(=3:1:2) Touxa B (2;-3;1] Touxka C-
cepenuna orpeska AB. C(%c, Y., Z.)
4 BrraucianTs KoopauHaTHI
CcepelMHBI OTPe3Ka x =21 ;sz y, =Y1>%2 ;yzj _3,+7,
f =———.
2
Touxa A(6;-3:4). Touxa B (1;-4;7] .
—
5 HaiiTi KoOpJMHATH! BEKTOpa Haxonum koopanHaThl BEKTOpa AB 13 KOOpAUHAT
KOHIIA BBIYUCIUTH KOOPJUHATHI Hauajaa BEKTopa
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—
AB {xz — X3 ¥ —¥1;, 2 —21}

a{0,2,-2}
6 | Haiitu qyiuHy BekTOpa
[d] = ‘xz +y2+22
G[-3:2:9 B{-7:0:3
7 Brruucnuth ckansipHoe a{-3:2:9) £7:0:3}
IIPOU3BE/ICHNE BEKTOPOB .
a-b=x;-x+y,-y:+2;,-2;
—
af{4:1:0}, b{-5:3:1}
8 Haiitu xocunyc yriia Mmexmay
BEKTOpaMu cosq = 1 %2 +Y1-¥2t+2Zy-2
VAT +y; 2l tyi 2
dgn:5:3),  bZin:4)
9 IIpu xakux 3HayeHUsAX My
. BEeKTOPB! KOJUIMHEAPHBI? 1_N_ A,

Xz ¥o Z3

IIpoBeprTe

10 | mepreHAMKYIAPHOCTH

BCKTOpPOB

af; -3:2), b{9:4: 6}

Xy X3 +¥1-¥2+21-2; =0 - ycnosue
MEPIEHIUKYISIPHOCTH BEKTOPOB

Pedepar Ha Temy: «BeKkTOpHOE 3a1aHHe NPAMBIX H INIOCKOCTEH B IPOCTPAHCTBE»

CamocrosiTesbHas padora Ne 30.

Lens: Pazsumue unmepeca k npeomemy.

®opma caMOCTOATEIbHON JEATENIbHOCTH: MIOATOTOBUTH pedepaT Mo NpeiIoKEHHON TEME.

Pedepar pomxeHn ObITh 0GOpPMIIEH C COOJMIOJCHHEM METOAMYECKUX PEKOMEHIAIUN 110

HanMCcaHuIo pedepara.

CamocrosiTeibHas padora Ne31

Pa3noxeHue BeKTOpa 10 HANPABJICHUAM. YT0J MeKAY ABYMs BEKTOPaMH.

[lens: PazBuTue nHTEpECa K Npeamery.
dopma caMOCTOATEIbHON e TEIbHOCTH: TOATOTOBUTH KOHCIIEKT I10 MPEUI0KEHHOH TeMe.

MeToanyecKkue PEKOMEHAAUHA.

KpaTKO " ITOCJICA0BATCIIBHO U3JI0KUTE COACPIKAHUEC JICKIIUH.

CamocrosiTesibHast paGora Ne32

IMpoexuus BekTopa Ha ochb. Koopaunarel BekTopa. CkajisipHoe IPOU3BeIeHNEe BEKTOPOB.

[lens: PazBuTue nHTEpECa K NpeaMery.
dopma caMOCTOATEIbHON e TeIbHOCTH: TOATOTOBUTH KOHCIIEKT I10 MPEUI0KEHHON TeMe.

MeToanyecKkue PEKOMEHAAUHA.

KpaTKO " ITOCJIICA0BATCIIBHO U3JI0KUTE COACPIKAHUC JICKIIH.
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CamocrosiTesbHast padora Ne33

Hcnoan3oBanue KOOPAMHAT H BEKTOPOB IIPHA PCHICHUU MATEMATHYCCKHUX U IMPUKJIATHBIX

3agad4.
Llenb: Pa3BuTHE HHTEpECA K IPEIMETY.
dopma caMOCTOATENBHOM 1€ATEIbHOCTH: TOATOTOBUTh KOHCIIEKT IO MPEAIOKEHHOU TEME.
MeToanuyeckue peKOMeHIaluM.
Kpatko u nocienoBaTeiabHO U3JI0KUTh COACPKAHNE JIEKLIUH.

CamocrosiTesbHasi pabora Ne 34,
MeToabl H3MepeHHs YIJI0B BpallleHu .

]_[CJ'IBZ YMETh CpaBHUBATh YIJIbI IIYTEM HaJIOXCHHA, IIO3HAKOMUTLBCA C TPAHCIIOPTUPOM,

c(hopMHUPOBATH YMEHHE U3MEPSTDH YTJIbL.
1. TloBTOpEeHUE W3YyUEHHOTO.
2. O3HakoMyieHHe U paboTa ¢ mporpammoit «3MepeHne reoMeTpuIecKuX BETHINHY.

CamocronTesanHasi padora Ne 35.
IIpumeps! PyHKIMOHAIBHBIX 3aBHCHUMOCTEH
B peajibHBIX MPoLeccax U ABJICHUX

Lenw: Paszsumue unmepeca k npeomenty.
®dopma caMOCTOATEIbHONU AESITeNTbHOCTU: TOATOTOBUTH pedepar Mo npeasioskeHHON TeMe.

Pedepar gomkeH ObITh BBIMOJIHEH C COOIIOICHUEM METONYECKUX PEKOMEH IAIMH 110
HaIMCaHuIo pedepara.

CamocrtosiTeibHas padota Ne36
CuHyc, KOCHHYC, TAHT€HC M KOTAHT€HC YHCJIA.

[lens: PazBuTue nHTEpECa K IPEAMETY.

CDopMa CaMOCTOSITEIbHOM ACATCIIBHOCTH: ITIOATOTOBUTH KOHCIIEKT I1O HpeI[J'IO)KeHHOI\/’I TEME.
MeToauyeckne peKOMEH AU,

Kpatko u nocinenoBaTeabHO U310KUTh COACPIKAHUE JICKIUH.

CamocronTesannasi padora Ne 37.
Pedepar nHa Ttemy: «HenpepbsiBHBIE P00,

Lens: Pazsumue unmepeca k npeomemy.
dopma caMOCTOATEIbHOW AESITeTbHOCTU: OATOTOBUTH pedepar Mo NpeasioskeHHON TeMe.
Pedepar nomxeH ObITh BBHIIIOJHEH C COOIOIEHUEM METOIMYECKUX PEKOMEHAAINN 1O
HalMcaHuIo pedepara.

CamocrositesibHast padbora Ne 38.

Pedepar Ha Temy: «IIpuMeHeHHEe CI0KHBIX IPOLEHTOB B IKOHOMHYECKUX PacyeTax».

Llens: Pazeumue unmepeca Kk npeomemy.

<DopMa CaMOCTOSTEIbHON NI€ATEIbHOCTH: IMTOATOTOBUTH pe(bepaT oo HpCI[HO)I(eHHOf/'I TEMCE.

Pedepat nomkeH ObITH BBIIIOJHEH C COOJIIOIGHUEM METOAMYECKUX PEKOMEH AU 110
HalnucaHuio pedepara.
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CamocrosiTeqabHasi padora Ne39
®opmy.Jbl yaBoeHusi ®opMyJibl MOJOBHHHOIO YIJIA.
[enb: Pa3BuTHE HHTEpECA K PEAMETY.
d)opMa CaMOCTOSITCILHOU ACATCIIbHOCTHU: ITOATOTOBUTH KOHCIICKT I10 HpeI[JIO)KeHHOI;'I TEMCE.
MeToanuyeckne peKOMeH 1AM,
Kpatko u nmocienoBaTeabHO U3JI0KUTh COAEPKAaHNUE JICKIIUH.

CamocrosiTesbHast padora Ne 40.
Pedepar na temy: «IlapajuiesibHOE IPOEKTUPOBAHUE).

Lenb: Pazsumue unmepeca k npeomemy.
dopma caMOCTOATEILHONW AESITeTbHOCTU: TOATOTOBUTH pedepar Mo npeasioskeHHO TeMe.

Pedepat nomkeH ObITh BBITIOIHEH C COOTIOICHUEM METOUYECKUX PEKOMEHIAIUH 110
HaIMCcaHuio pedepara.
CamocrosiTesbHasi padora Ne 41,
Pedepar Ha Temy: «Cpeanne 3Ha4YeHHsI 1 UX IPHMEHEHHSI B CTATHCTHKEY.

Lenw: Paszsumue unmepeca k npeomenty.
®dopma caMOCTOATEIBbHON AESITeNbHOCTU: TOATOTOBUTH pedepar 1o NpeiiokeHHOH TeMe.

Pedepar nomxeH ObITH BHIIOTHEH C COOMIOIEHUEM METOIUYECKUX PEKOMEHAAINN 1O
HaIMCaHuIo pedepara.
CamocrosiTesibHas padora Ne 42,
Pedepar na temy: «I'paduueckoe pelieHne ypaBHeHUil 1 HEPABEHCTBY.

Lens: Pazsumue unmepeca k npeomemy.
dopma caMOCTOATEIbHOW AESITEbHOCTU: TOATOTOBUTH pedepar 1o NpeyioKeHHON TeMe.

Pedepat nomkeH ObITh BBIIIOJIHEH C COOJIIOIEHUEM METOANUECKUX PEKOMEH A 1o

HalMcaHuIo pedepara.
CamocrosiTesibHast pabora Ne43

IIpomexyTku Bo3pacTanus U yObIBaHHsl, HAaN0OJIbIIee H HAMMEHbIIIEe 3HAYCHHU S, TOYKH

3kcrpemyma. I'padpuyeckas uHTeprperanus.

[lens: PazBuTue nHTEpECa K NpeaMery.

dopma caMOCTOATEIbHON e TeIbHOCTH: TOATOTOBUTH KOHCIIEKT I10 MPEUI0KEHHON TeMe.
MeTtoanyeckue peKOMeHAalNH.

Kpatko u nocnenoBaTeabHO U3J10KUTh COAECPIKAHUE JICKIUH.

CamocrositesibHas padora Ned44
IIpumepbl GPyHKIIHMOHATBHBIX 3aBHCHMOCTEH B peaJIbHBIX NPOLeccax U IBJCHUSAX.
[lenb: PazBuTHe nHTEpECa K MpEeaMETY.
®opma caMOCTOATEIbHON JEATENIBHOCTH: TOATOTOBUTH KOHCIIEKT I10 MPEUI0KEHHON TEME.
MeTtoauyeckue peKoMeHAalNH.
KpaTko 1 nmocienoBaTenbHO U3JI0KUTh COEPIKaHNE JIEKIUH.

CamocrosiTeibHas padota Ne45
Apudpmernuyeckue onepanuu Hax GyHkuusaMu. CiaoxHas QyHKuus (KOMIO3UIHUA).
IlonsiTHe 0 HENPEPBIBHOCTH (PYHKLMH.
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[lenb: Pa3BuTHE MHTEpECA K IPEIMETY.

dopma cCaMOCTOATENIBHOM AEATEIbHOCTH: MOATOTOBUTHh KOHCIIEKT IO MPEMJIOKEHHONU TEME.
MeToanuyeckne peKOMeHIaluM.

Kparko u nmocneaoBaTenbHO U3JI0KUTh CONEPIKAHUE JICKLIUH.

CamocTosTenbHas padora Ne 46.

Pedepar Ha Temy: «Cilo:xeHHe TApMOHHYECKHUX KOJIeOaAHUI».

Lenw: Passumue unmepeca k npeomemy.

dopma caMOCTOSATENILHON JIEATENIbHOCTHU: TIOATOTOBUTH pedepar mo mpeiokeHHO! TeMe.

Pedepar nomxeH ObITH BHIIOTHEH C COOIOACHUEM METOUYECKUX PEKOMEHAALNH 110

HaIMCcaHuIo pedepara.
CamocrosiTeibHas padota Ne47

IMapajJiesibHBII NepeHoc, CAMMETPHS OTHOCHUTEJILHO Oceil KOOPAUHAT U CUMMETPHs
OTHOCUTEJIbHO HA4aJIa KOOPAUHAT, CAMMETPHS OTHOCUTEJIbHO NPSMOM y = X, pacTsKeHHe
U C’KaTHe BI0JIb Oceil KOOpAMHAT.

[lensb: Pa3zBuTHE MHTEpECA K IPEAMETY.

dopma caMOCTOATEIbHON e TeNIbHOCTH: MMOATOTOBUTH KOHCIIEKT 10 MPEUI0KEHHOMN TeMe.
MeTtoauyeckue peKoMeHAalNH.

KpaTko u mocnenoBaTeabHO U3JI0KUTh COJIEPKaHUE JICKITHH.

CamocrosiTesibHas pabora Ne 48.
IIpaBUIbHBIE MHOTOTPAHHUKH

Lens: Pazsumue unmepeca k npeomemy.
dopma caMOCTOATENIbHOMN AEATETbHOCTH: CO3JJaHNE MPE3CHTALIMU 1O 3asIBJIEHHON TEME.
PabGorta nmomkHa COOTBETCTBOBATH METOAMYECKUM PEKOMEHIAIUSM 10 CO3aHUIO MTPE3CHTAIIUH.

CamocrosiTesibHast padora Ne 49,
7Ku3Hb U TBOp4YecTBO JiJiepa.

Llens: Pazeumue unmepeca Kk npeomemy.
dopma caMOCTOATENILHON AEATEIbHOCTH: IOATOTOBUTH pedepat Mo MpeiiokKeHHON TeMe.

Pedepar momken ObITH odopmIIeH ¢ COONMIOJIEHHEM METOJWYECKUX PEKOMEHIAINi TI0
HaIMcaHuio pedepara.

CamocrositeqbHass padora Ne 50.
MHoOrorpaHHuKH.

Llens: Pazeumue unmepeca Kk npeomemy.
dopma caMOCTOATENIBHON AEATENBHOCTH: CO3JaHUE MPE3CHTALIMU 10 3asIBJIEHHON TEME.

PabGora AOJIDKHA COOTBETCTBOBATL MCTOAUYCCKUM PCKOMCHAAIUAM 110 CO3JaHHIO ITPE3CHTAIUU.
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CamocrosiTesbHast padora Ne 51.
3Be3quaTbie MHOTOrpaHHUKH. KpHucTa/uibl NPpUPOIHBIEe MHOTOTPAHHHUKH.

Lens: Pazsumue unmepeca k npeomemy.
dopma caMOCTOATEITLHOM NEATEIILHOCTH: MOATOTOBUTH COOOIIEHUE TI0 TIPEIOKCHHON TEME.

CooOmieHre TOJDKHO COOTBETCTBOBATh METOAMYECKHM PEKOMEHAANMSIM [0 TOJITOTOBKE
COOOILIEHUN.

CamocrosiTesibHasi padbora Ne 52.
Mojaesin MHOTOTPAHHUKOB

Henw: 3akpenums nonsmue MHO202PaAHHUKA NPU U320MOGIEHUU MOOEEU, UCNONb3YS PA36EPMKU.
dopma caMOCTOATEIILHOMN AEATEILHOCTH: U3TOTOBJICHNE MO/IETIE MHOTOI'PAHHUKOB.
MeTtoau4yeckue peKOMeHAAUN

OnHuUM M3 crocoOOB M3TOTOBJICHUS MPABHIBHBIX MHOT'OIPAHHHKOB SIBJISIETCS CIIOCOO C
HUCIIOJIBb30BaHHUEM, TaK Ha3bIBA€MBbIX, paBBépTOK.

Ecnmu mMozens MOBEpXHOCTH MHOTOTpaHHMKA M3TOTOBJIEHA M3 TMOKOTO HEPaCTSHKHMOTO
Mmarepuaia (Oymaru, TOHKOTO KapTOHA | T. II.), TO 3Ty MOJIETb MO>KHO pa3pe3arhb M0 HECKOJIBKUM
pEOpam U pa3BepHYTh TaK, UTO OHA MPEBPATUTCS B MOJIEIb HEKOTOPOTO MHOTOYTOJbHUKA. DTOT
MHOTOYTOJIbHUK Ha3bIBalOT Pa3BEPTKON MOBEPXHOCTH MHOTOTpaHHUKA. I Moy4eHuss Moaenu
MHOTOTpaHHHKa yA00HO CHadajga H3TOTOBUTH Pa3BEPTKY €ro MmoBepxXHOCTH. llpu »ToM
H€06XOI[I/IMBIMI/I HHCTPYMCHTAMU ABJIAIOTCSA KIIEH U HOXHUAIIBI. MOI[CJ'H/I MHOT'OIr'paHHUKOB
MOJKHO CJIeNaTh, MOJb3YSICh OJHOW Pa3BEPTKOW, Ha KOTOPOM OYyIyT pacIoyioKEeHbI BCE I'PaHHU.
OmHako B 3TOM clly4ae BCE TpaHu OYyT OJTHOTO IBETA.

TeTpaagp Ky6 OkTraspgp

Mkocaagp Jopekasgp

HCHOHBSYﬂ METOANYCCKUC PEKOMCH AU, HU3TOTOBBTE MOICIHN HN3YUCHHBIX BaMH
MHOT'OT'PaHHUKOB.
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CamocrosiTesibHasi padoTa NeS3
CeueHust Ky0a, NpU3Mbl U MUPAMHU/IBI.
[enb: Pa3BuTHE HHTEpECA K PEAMETY.
<D0pMa CaMOCTOSITCILHOU ACATCIIbHOCTHU: ITOATOTOBUTH KOHCIICKT I10 HpGI[,JIO)KGHHOfI TEME.
MeToanuyeckne peKOMeH 1AM,
Kpartko u nocienoBatrenbHO U3N0XKHUTH COJAEPKAHUE JICKITUH.

CamocrosiTeibHas padota NeS54
IIpencraBiieHne 0 NPAaBWIbHBIX MHOTOTPAHHMKAX (TETPadape, Kyde, OKTa3ape, 10AeKadape
H MKOCAdpe).
[lenb: Pa3BuTHE MHTEpECA K PEAMETY.
(DopMa CaMOCTOSITCIBHOM ACATCIIbHOCTH: IIOATIOTOBUTH KOHCIICKT I10 HpCI[,JIO)KGHHOfI TEMCE.
MeToan4yeckne peKOMeHIaUuM.
Kpatko u nocnenoBaTenbHO U3JI0KUTh COAEPKAHUE JIEKIUH.

CamocrosiTesibHas padora Ne 55.
Hunaunap u Konyc

Hens: Pazeumue unmepeca k npeomemy.
dopma caMOCTOATEIIbHON AEATEIbHOCTH: CO3/JaHUE MPE3CHTALIMU 110 3asIBJIEHHOU TEME.
PabGora momkHa COOTBETCTBOBATH METOAMYECKUM PEKOMEHIAIMSM 10 CO3aHUIO MTPE3CHTALIUH.

CamocrosiTesibHast padora Ne 56.
Ilap u chepa

Henb: Pazeumue unmepeca k npeomemy.

dopma caMOCTOATENbHON AEATENbHOCTU: CO3/IaHUEe MTPE3EHTALMH 10 3asBICHHON TeMe.

Paborta nomKHA COOTBETCTBOBATH METOJUYECKUM PEKOMEHIAIMSM MO CO3/IaHUI0 MPE3EHTALIUH.
CamocrosiTesbHas padora Ne 57.

ITnomans moBepxHoOCTH YacTell mapa

Henn: 3nams onpedenenue uacmeii wapa, popmynvl 05 HAXOHCOEHUS UX naowadel. Ymemo
NPUMEHSIMb NOLYYEeHHble POPMYTIbL OJisl peuleHUst 3a0au.

MeTtoaunueckue PE€KOMEHIAUH

repetitor-problem. g

repetitor-problem net

"tllapoeoil® cekmop LLlapoeoiilceamerm

1. I3y4uuB TemMy, OTBETHTE Ha BOMPOCHI:

44



1°. JlaiiTe onpeneneHue mapoBOro CErMeHTa.

2°. Jlaiite OIIpEeIICHUE IapOBOTo Iosca.

3. Jaiite onpeneneHne mapoBoro CEKTopa.

4°. Bammmmre (bopMyIIBI TSt HAXOXKISHHSI IJI0MIA/IeH MOBEPXHOCTEH YacTei mapa.

2. Pemmre 3amaun:

1°. Haiigute rmwmommas MOBEPXHOCTU IIAPOBOT0 CErMEHTa, OTCEKaeMoro OT Iapa paauyca 2,
IUIOCKOCTBIO IPOXOJSIIEN Ha pacCTOSHUU 10T IIeHTpa mapa.

2°. [[lap pamuyca 1 mnepecedeH aByMsi TapaUIeIbHBIMU IUIOCKOCTSMH, KOTOpPbBIE JEJIAT
NEePICHANKYJSIPHBIT UM JauaMeTp Mmapa B oTHomeHuu 1:2:3. Omnpeaenute IUIOMIAb
MOBEPXHOCTH IIapa, 3aKII0YCHHYIO MEXI1Y CEKYITUMU MIOCKOCTSIMHU.

CamocrosiTesbHast padora Ne 58.
Mopaenu Tes1 BpalieHust

I_[eJ'IB.' 3a7<penumb NOHAMuUe mei epau;eﬂu}l npu uzeomoejieHuu Modeﬂeii, MCI’ZOJZbS’y}Z passepmku.
dopma caMOCTOATEIIBHON AEATEIbHOCTH: U3TOTOBJIEHNUE MOJIEIIEH TEJT BPALLICHUS.
MeToauyeckue peKOMeHIaHU

OnHUM U3 CTIOCOOOB M3TOTOBJICHUS TEJ BPALICHHUS SIBIISIETCS CIIOCOO € MCIOJIB30BAaHUEM,
TaK Ha3bIBaEMBIX, Pa3BEPTOK.

Ecian monens moBepXHOCTH Tena BPAIICHHUS W3TOTOBJIEHA U3 THOKOTO HEPACTSHKUMOTO
MaTepuana (Oymaru, TOHKOTO KapToHa M T. 1.), TO 3Ty MOJEIb MOXHO pa3pe3arb M0
oOpasyromei, OTIeIUTh OCHOBAHME W PA3BEPHYTh TaK, YTOOBI OHA TPEBPATHUTCS B MOJIEIh
HEKOTOPOTO MHOTOYTOJbHHUKA ILTIOC KPYT. OTy (UTYpYy Ha3bIBalOT Pa3BEPTKOM MOBEPXHOCTH
Tena BpauleHus. [ modydeHuss MoJend Tena BpalleHus YAOOHO CHayajla HW3rOTOBUTH
pa3BEPTKY €ro MoBepXHOCTH. [Ipu 3TOM HEOOXOAMMBIMHU WHCTPYMEHTAMH SBISIOTCS KIEH U
HOXHUILIBI. MOJENIN TeN BpAIIEHUsI MOXKHO CJENaTh, MOJIb3YSICh OJHOM pa3BEPTKOW, Ha KOTOPOM
OyIyT pacroiOkKeHbl BCE DIEMEHTHI.

I/ICHOHBSY}I PAa3BCPTKHU TCJI BpallICHUA, U3TOTOBLTC UX MOICIIN.
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CamocrosiTesbHast padora Ne 59.
Pemnenne 3axa4d o treme: «O0beMBbI TEJI»

Lenb: 3namo ghopmynsi 015 HaxodcOeHUs 06bEeMO8 MHO20SPAHHUKOS U MeJl 8PAUCHUSL.

MeToan4yeckne peKOMeH AU

OcHoBHBIE GOPMYJIbI

No HaunumenoBanue Ilinomaasr 00KOBOM U
HN3o00paxenue .
n/n MHOTOTPaHHUKA MOJIHOM MOBEPXHOCTH
)
1 | Kyo Sh = 6a
V=a

2 | [IpsimoyroabHbIi

Sy =2ab + 2ac + Zac

napaJJiesienumnen
V=a*b*c
V=S,*h

3 | Ipu3ma Se=p-H
S“ = SE + 25,,
V=S,ca*h

4 | Iupamuaa A 1
Sy =5 +5,

=1

V=(1/3)*Sea*h

TeopernyecKuii MaTepuall

Ne HaumenoBanue (I)OpMyJ}a nnoma)](il/l
HN300paxenne MOJIHOI U 0OKOBOI
n/n (urypsi
MOBEPXHOCTH
1 Huaunap O S = 2nRH
S, = 2nRH + 2nR*
" S, = mR?
V=nR*-H
2 Konyc b Sg =mRIl
S, = TRl + mR?
; 5, =mR?
s e V= L R®*-H
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3 Cdepa, map

y=
@l é_
I

Hcnonp3ys METOAUYECKHE PEKOMEH ALY, PELIUTE 3aJaUu:
1 BapuanT

1. Haiinute 00bEM NpaBUIBHON YETHIPEXYTOJIBHOW MUPAMHJIBI, CTOPOHA OCHOBAHUS KOTOPOM
paBHa 6 cM U BbicOoTa 4 CM.

S

2. OcHOBaHWEM TIPSIMON TPEYroJbHOW MPHU3MBI CIYXKHUT TPSIMOYTOJBHBIA TPEYTOJBHHUK C
Kareramu 3 ¢cM U 4 cM, BbicoTa ipu3Mbl paBHa 10 cMm. Haiiaure 00beM ITaHHOW MPU3MBI.

3. Ilmomans oceBOro ceueHus MUINHAPA paBHa 4 M2, Hatinute 00beM MIHHIpPA.
pap p

4. BpicoTa KOHyca paBHa 3cm. 0Opasyromias KOHyca COCTaBJISET C IUIOCKOCTBIO OCHOBaHHS
yros B 30°. Haiitu 06beM KoHyca.

=

5. IInomazae 60abIIOTO KpyTa 1M1apa paBHa 3 cM’. Haiiaure 06bem mapa.

@

2 BapuaHT

1. Haiinure 06BEM NpaBHIILHOM TPEYTOILHON MMPAMKIBI CO CTOPOHON OCHOBAHHMS 6 CM M
BBICOTOM 1 cM.
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2. Haiinure 00beM IPAMOii IPU3MBI, B OCHOBAHUM KOTOPOH JIEKHT POMO ¢ MArOHAIAMU 6 CM
1 8 cM u 60K0BBIM pedpom 10 cm.

A
e

3. OceBoe ceucHme IUIMHApA - KBajaparT. [nomans ocHoBanus paBHa 1. Halimute o0bem
HUAJTUHIPA.

4. Pamuyc OCHOBaHHMS KOHyCa paBeH 3 M, BbICOTa - 4 M. Haliure miomans 00beM KOHYycA.

5. Ceuenue 1mapa IIOCKOCTHIO, OTCTOSMIEH OT [EHTPa IIapa Ha PACCTOSHHHA 8 CM, UMEET
paauyc 6 cm. Haitgute oOnem mapa.

o
Q
- g

{

CamocrositeabHasi padora Ne6().

Pedepar Ha Temy: «IIpaBuibHBIC H NOJYNIPABHIbLHBIE MHOTOTPAHHUKH.

Llens: Pazeumue unmepeca Kk npeomemy.
dopma caMOCTOSATENIbHON AEATENbHOCTH: TIOJATOTOBUTH pedepat Mo MpeiiokeHHON TeMe.

Pecdepar nommkeH ObITH BHIIOIHEH € COOMIOICHUEM METOIUYECKUM PEKOMEHIAIMSIM 10
Hamnvcanuio pedepara.
CamocrositesibHas padora Ne61.

Pedepar Ha Temy: «KoHnveckne ceueHnsi U MX NPUMEHEHNE B TEXHUKE).

Lens: Pazsumue unmepeca k npeomemy.
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dopma caMOCTOATENILHON AEATEIbHOCTH: TOATOTOBUTH pedepat Mo MpeiiokeHHON TeMe.

Pedepar nomkeH ObITH BBIITOJIHEH C COOJIIOICHUEM METOAMYECKUM PEKOMECHIAIUSAM TI0
HanMcaHuIo pedepara.
CamocrosiTeqbHasi padora Ne62.

Pedepar Ha Temy: «IlonsiTue nudpepeHnnana 1 ero NpUJI0KeHUD

Lens: Paszsumue unmepeca k npeomenty.
dopma caMOCTOATEIbHOM JeATEIbHOCTH: MMOATOTOBUTH pedepaT Mo npeioKEeHHON TeMeE.
Pedepar nomxeH ObITh BBITIOIHEH C COOIIOIEHUEM METOAMYECKUM PEKOMEHIAUsAM 110
HaNMCaHuIo pedepara.
CamocrosiTesibHas padora Ne63.
Pedepar Ha Temy: «CxeMbl HOBTOPHBIX HCNIbITAHUI BepHyam».
Lens: Pazsumue unmepeca k npeomemy.

dopma caMOCTOATENILHON ACATEIBHOCTH: IOATOTOBUTH pedepat Mo MpeiioKeHHON TeMe.

Pedepat momkeH OBITh BBIITOJIHEH C COOJIIOICHUEM METOAMYSCKUM PEKOMCHIAIIUSAM TIO
HaIMCcaHuIo pedepara.

CamocrositesibHas padora Ne64
Haxosxaenue ckopocTH 1Jis1 mpoiecca, 3aJaHHOro opMyJioi u rpadgukom.

[lens: Pa3BuTHE MHTEpECA K TIPEAMETY.

dopmMa caMOCTOSATENBHOM IEATETbHOCTH: TOJATOTOBUTH KOHCIIEKT MO MPEIOKEHHON TEME.
MeToauyeckne peKOMeH AN .

Kpatko u nocnenoBaTenbHO U3J0KUTh COAEPKaHNUE JIEKIINH.
CamocrosiTesibHas padoTa Ne6S.
IIpousBoaHas u ee IpUMeHEHHUE

Lens: Paszsumue unmepeca Kk npeomemy.

dopma caMOCTOATENIbHOMN AEATETbHOCTH: CO3JJaHNE MPE3CHTALIMH IO 3asIBJIEHHON TEME.

PaboTa momkHa COOTBETCTBOBATH METOAMYECKUM PEKOMEHAIMSM 10 CO3AaHHUIO MTPE3CHTAIINH.
CamocrosiTesbHast padora Ne 66.
IIpenen, cBA3aHHBIM C YUCJIOM €

Lensb: 3name ocnogy nosenenus yucia € .

1)13yunB TeMy, MUCbMEHHO OTBETHTE HA BOIPOCHI:

0 .
1". Cpopmynupyiite TEOpeMy O CYILIECTBOBAHUY MpeEeia:

a) OrPaHMYCHHON CBEPXY HEYOBIBAIOIICH MOCIEI0BATEIIBHOCTH;
0) orpaHNMYEHHOW CHMU3Y HEBO3PACTAIOIICH MOCIeI0BATEILHOCTH.



2°. Yto Takoe uncioe ?
2) [loaroToBUTH YCTHBIM OTBET MO KOHCIEKTY.

CamocrositesqibHasi padora Ne 67.
Pemienue npukJIagHbIX 32124

Llens: Yuems npumenams onpeoenenue npousgoOHOU U ee MEeXAHUYECKUL CMbICA K PeuleHuro
NPUKIAOHBIX 3A0aY.

MeToanuyeckne peKOMeH AU

Du3uyeckull CMbICI NEPBOLl NPOU3BOOHOLL.
DuU3NYECKUI CMBICIT IPOU3BOJHOM 3aKIIFOYAETCS B TOM, YTO MTHOBEHHAS! CKOPOCTD JIBUKEHHUS
,9(t) B MOMEHT BpeMEHHU t eCTh MPOU3BOIHAS IYTH 110 BPEMEHHU, T.€.

I(t)= dz—?) =S'(t)

Du3uyeckull CMbLCI 8MOPOLL NPOU3BOOHOLL.
Yckopenue MNpsMOJUHEMHOTO JBHXKEHUS B JIaHHBIM MOMEHT BpPEMEHM €CTh IepBas
MIPOU3BOHAS CKOPOCTHU 10 BPEMEHU WJIM BTOpasi MPOU3BOIHAS ITYTH 10 BPEMEHH.

a(t)= (t)=S"(t)
[Ipumep.

1. 3aBI/ICI/IMOCTB HyTI/I oT BpeMeHI/I HpI/I HpHMOHHHeﬁHOM JABUXXCHHUU TOYKH 3aJaHa ypaBHeHI/IeM
S=t%—-6t>—-12t +3.
B kakoit MOMEHT BpeMeHHU YCKOpEHHE JBI)KEHUS TOUKH OyzeT paBHO 24 m/c??

Pemenue.
a) Haiiem ckopocTh IBMIKEHUS TOUYKHU TTO OpMYyIIe: S(t) =S ’(t)

9(t)=(t° —6t? —12t+3) =3t> 12t 12

6) Haiitu yckopeHue ABHKEeHHS TOUKH Mo popmyrne: a(t)= (t)
a(t)=(3t? 12t -12) =6t-12

B) U3 ycroBust @ =24 M/c?, HaiiTH MOMEHT BPEMCHN:
6t-12=24
6t =36

t=6¢c
OrtBerT: 6 c.

¢ [lpasuna oughgpepenyuposanus u mabauya nPouU3800HbIX OCHOBHIX (DYHKYULL.

IIpaBuna.

1.C'=0 4.(U-9) =U"-9+U- &

2. x'=0 5.(C-f(x)) =C- f'(x)

3. (U+9) =U'+9 5 (gj'_u'.g—u.g'
ly) ¢
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I[Ipon3BOAHBIE OCHOBHBIX DJIEMEHTAPHBIX (ODYHKIIUH.

1. (x") =n-x"*, nz0 8. (tgx) =
( ) (19%) cos’® X
2. (e*) =¢~ 9. (ct L
( ) (ctgx) sin? x
3. (nx) =~ 10. (arcsin x) = !
1-x?
4.(ax) —a*-Ina 11.(mtcosx)':-— !
1-x?
' ’ 1
. = 12. =
5. (log, x) i (arctgx) T
6. (sinx) = cosx 13. tax) = —
(sin x) (arcctgx) T

!

7. (cosx) =-sinx

I/ICHOHBSYSI MCTOAUYCCKUC PCKOMCHAAINN, BBIIIOJIHUTEC 3aaHUs:

1 BapuaHt

2 BapuaHT

1. Tenmo IBMKETCSI BBEPX TI0 3aKOHY

t2
S(t) =v,t - gT C HaYaJIbHOU CKOPOCTHIO
v, =30m/c, g=98mu/c®. Yepes ckonbko

CEeKyHJI CKOPOCTh ctaneT paBHOi 10m/c?

1. Temo ABMKETCS BBEPX M0 3aKOHY

tZ
S(t) =v,t - gT C HaYalIbHOU CKOPOCTHIO
v, =50Mm/c, g=9,8m/c’. Uepes ckonbko

CeKyHJI CKOpPOCTh ctanet paBHoit 20m/c.

2. Haitnure cumy, 1eHCTBYIOIIYIO Ha TEJIO
Maccoil Sxe, MBUKYIIeecs 1Mo 3aKOHY

1
S(t) = 5t3 — 2t +1 B MOMEHT BpEMCHH

t=3c.

2. Teno maccoit 3ke ABHIKETCS MO MPSIMOM
cornacuo ypasHernio S(t) =2t° — 2t + 3,

Haiinnre neicTByronIyro Ha HETO CUITY B
MOMEHT BpeMeHu t=5C.

3. OnpenenuTb KUHETUYECKYIO SHEPTHIO
TOYKH, MaCCOW M= 2ke , IBUXKYIICHCS IO

sakony S(t)=3t* +4 B MomeHT

Bpemenut = 2C.

3. OnpenenuTb KHHETUYECKYIO SHEPTUIO
TOYKH, MacCOi M = 3xe, ABWKYIICHCS 1o

3axony S(t) =5t + 2 B MOMEHT BpeMeHH
t=3c.

4.Touka IBIKETCSI IO TIPSIMOU 110 3aKOHY
S(t) =2t* — 3t —1. HaiiTn ycKOpeH#e TOUKH B

MOMEHT BpeMeHu t =2C.

4. Toyka ABMKETCS MO MPSAMOI MO 3aKOHY
S(t) =3t + 4t — 2. HaiiTi yCKOpEHHe TOUKH B

MOMEHT Bpemenn t =1C.

CamocrositesqibHast padora Ne 68.
HNHuTerpas u ero npumMeHeHune

Henb: Passumue unmepeca k npeomemy.
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dopma caMOCTOATEIIBHON AEATENBHOCTH: CO3JaHNE MPE3CHTALIMU 10 3asIBJIEHHON TEME.

PaGora A0JDKHA COOTBETCTBOBATL MCTOAUYCCKUM PECKOMCHAAIUAM 11O CO3AaHHUIO MMPE3CHTAUH.

CamocrosiTesbHast padora Ne 69.
IIpu6anxeHHbIe METOABI BHIYMCJICHHUS ONPeIeIeHHOI0 HHTerpaJa

Lenb: 3nams memoo npaMOy20NbHUKO8 U MemoO mpaneyull GblYUCTEeHUS ONpPeoesleHHO020
unmezpana. Ymems nonv3o8amvcsa opmynamu npamoy20NbHUKO8 U Mpaneyutl npu
HAX0JICOeHUU NPUOTUINCEHHO20 3HAYEHUS ONpPedesieHH020 UHmezpaid.

1. HByLII/IB TEMY, INCBMCHHO OTBCTHTC HAa BOIIPOCHI:

1°. BeiBox (bopMyIIbI IPSIMOYTOJIBHUKOB .
2°. BoiBox dbopMyIbI Tpanenuii .
3°. Barmcars perenme .
CamocrositesibHas padora Ne 70.
Ku3nb 1 HayyHas AesaTeJbHOCTH . HhloTOHA

Lens: Pazsumue unmepeca k npeomemy.
dopma caMOCTOATEITLHOU e TEIILHOCTH: MOATOTOBUTE pedepaT mo npeyioKSHHON TeME.

Pedepar nomkeH ObITH BBIMOTHEH C COOTIOIEHUEM METOAMUYECKUM PEKOMEHIAIUSAM 110
HaIMCaHuIo pedepara.

CamocrositeibHas padora Ne71
ITonsiTue 0 3aKoHe GOIBLIINX YHCEII.
[lens: PazBuTue nHTEpECa K IpeaMeTy.
CDopMa CaMOCTOSITEIbHOM ACATCIIBHOCTH: ITIOATOTOBUTH KOHCIIECKT I1O npezmomeHHoﬁ TEME.
MeToauyeckne peKOMEH AU,
Kpatko u nocnenoBaTeabHO U310KUTh COAECPKAHUE JICKIIUH.

CamocrosiTesibHast padora Ne 72.
5. bepnyiu.

Llens: Pazeumue unmepeca Kk npeomemy.
dopma caMOCTOATENILHON JAEATEIbHOCTH: TOATOTOBUTH pedepat Mo MpeioKeHHON TeMe.

Pedepar nomkeH OBITH BBINOTHEH C COONMIOJEHUEM METOJUYECKUX PEKOMEHIAIWi 10
HaIcaHuio pedepar.

CamocrositeqibHast padora Ne 73.
Pemenue 3a1a4 no Teopum BepOSTHOCTEI.
Lenb: 68edenue  OCHOBHBIX  NOHAMUN ~ KOMOUHAMOPUKU  (COYEMAHUs,  pasmeujeHus,

nepecmanoeKu), onpeoenenue Kiaccuueckou hopmyvl epoamHoCcmu i 0mpadoOmKa Hagvlko8 ee
NpUMeHeHUs NpU peuleHuu 3a0ay.
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1.3y4unth TeMy U 3amucaTh OCHOBHBIC MMOHATHS U (DOPMYITHIL.

2. Pemmuts 3amaun:

1) CKoJIbKO pa3IMyYHbIX TPEX3HAYHBIX YUCET MOKHO COCTaBUTH C IMMOMOIIBIO 1udp 7 u 3?
Ortser: 8

2)CKOJIBKO Pa3IMYHBIX JBY3HAYHBIX YHUCET MOXHO COCTAaBHTH MpH momomu 1udp 4, 7, 9?
(Hudps! B 3anmcy yncia HE TOBTOPSIFOTCS).

OtBer: 6

3) CKOJIBKO HEYETHBIX TPEX3HAYHBIX YUCENT MOXKHO cocTaBUTh U3 1udp 3, 4, 8, 6?7 (LUudps B
3aIIUCH YKCJIa HE MOTYT IOBTOPSATHCS ).

OtBeT: 6

4) Ilarepo apy3el ceirpaiu Mex1y coOoi mo ogHON mapTuu B maxMaThl. CKOJIBKO BCEro mapTui
OBLIO CHITPAHO?

Otset:10.

5)Ckonbkumu criocobamu 10 GyTOOTBHBIX KOMaHI MOTYT Pa3bIIpaTbh MEXIY COOOH 30JI0THIE,
OpOH30BBIC U CEPEOPSHBIC MEIAITH?

OtBert:720
CamocrosiTesbHast padora Ne 74,
Pedepar nHa Ttemy: «McciieqoBanne ypaBHeHHH U HEPABEHCTBY.
Lenw: Pazsumue unmepeca k npeomemy.
®opma caMOCTOATEIbHON JEATENIbHOCTH: MOATOTOBUTH pedepaT Mo NpeiIoKEHHON TEME.

Pedepar momkeH OBITH BBIMOIHEH C COOTIOIEHUEM METOIMUYECKIX PEKOMEH IallUi 110
HaIMCaHuIo pedepara.
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