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Hean

u3ydeHusi | OCHOBHBIMHU LIETSIMU OCBOEHUS nucuuIuMHbl «Matemaruka OO/ sB-
AUCHHILIMHBI JAOTCA:

nACAX U METOJaX MaTCMATHKU,

HUS U QITOPUTMUYECKOHN KYJIbTYPHI,

yr1yOnEéHHON MaTeMaTHu4ecKon OJATrOTOBKY;

— (opMHpOBaHUE NPEACTABICHUI O MaTeMaTHKe KaK YHUBEPCAIbHOM
A3bIKE HayKH, CPEACTBE MOJEIMPOBAHUS SABJIEHUH U MPOLIECCOB, 00

— Pa3BUTHUC JIOTUYCCKOT'O MBIIIUICHUS, IIPOCTPAHCTBEHHOT'O 13006pa>1<e—

— OBJIaJICHUE MAaTEeMAaTUYECKUMHU 3HAHUSIMU U YMEHUSMHU, HEOOX 01~
MBIMH TSI TOJTy4€HUs 00pa30BaHusl B 001acTAX, HE TPEOYIOMIMNX

— BOCIIUTaHME CTPEMJICHHS K apr'yMEHTAIIUH CBOUX BBICKA3bIBAHUH MPHU
MCCJIEIOBAaHUM PA3JIMYHbIX SBJICHUI 1eHCTBUTEIBHOCTH, & TAKXKE BbI-
MOJTHEHUH YYeOHBIX U OyAyIuX MpodhecCHOHATBHBIX JeHCTBUH.

MecTOo THCHUTIIIHHBI

B
IIICC3

Jucnumuna «Martematuka OO/]» sBisieTcss 6a30BOi AUCITATLIH-

CTPYKTYpe | HOIl 00111e00pa30BaTeIbHOIO IMKJIA U U3Y4aeTCsl Ha IIEPBOM IOy 00y-

YEeHHs B IEPBOM M BTOPOM ceMecTpax. 3HaHHs U YMEHHUsI, Tpruodperae-
MbI€ CTY/IGHTAMH B XOJI€ OCBOCHHMS COJIEpKaHUs Kypca, OyIyT HCIIOJIb-




30BaTbhCA B U3YUYCHUU APYTUX JUCHUIIIIMH T'YMAHUTAPHOT'O U COITUAJIBHO-
9KOHOMHUYECKOI'O yqe6H0r0 OUKIJIIa.

Komnerenmnuu,
(popMmupyemobie B
pe3yjbTare O0CBOe-
HUSA U CHUIJINHBI

OK 1. [ToHuMaTh CYIIHOCTH M COITMANIEHYIO 3HAYMMOCTh CBOCH OYIy-
et npodeccuu, MPOSBIATh K HEH YCTOMYHUBBIA UHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JESATEIbHOCTD, BELIOUPAThH TUIIO-
BbI€ METO/IbI U CIIOCOOBI BBITIOTHEHUS PO eCCHOHAIbHBIX 33/1a4, Ole-
HUBATh UX F(P(PEKTUBHOCTH M KAYECTBO.

OK 3. [IpynuMath perieHus B CTaHJAPTHBIX U HECTaHAAPTHBIX CUTYa-
LUSAX U HECTH 3@ HUX OTBETCTBEHHOCTb.

OK 4. OcymiecTBiISTh MOUCK ¥ UCIIOJIb30BaHUE UH(POPMAIUHU, HE00XO-
JUMOH 11151 () ()EKTUBHOTO BBIMTOTHEHHS TPOPECCUOHATBHBIX 3a]1ad,
pohecCHOHANBHOTO U IMYHOCTHOTO Pa3BUTHSL.

Conep:kanue  auc-
U ILIHHBI
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Paznen 11. DneMeHTHl T€OpUM BEPOSITHOCTEN U MATEMATUYECKOM CTaTH-
CTHUKH.

Paznen 12. YpaBHeHUs 1 HEpaBEHCTRBA.

Pazpnen 13. UtoroBoe nmosropexue.

O0wmas Tpya0eMKOCTh
AUCHMUILJIMHBI

O01mas TpyI0eMKOCTh JUCIUTUIHHEI cOCTaBIseT 234 yaca

dopma  NPOMEKY-
TOYHOM aTTecTaluu

HuddepennmpoBannsiit 3auet (1 cemectp),
Ok3ameH (2 cemectp).

1. I_Ie.]'llfl U IINTIAHUPYEMBIC PE3YJAbTATHI U3YYCHUSA TUCIHHIIIMHBI

Pabouas mporpamMma npenHazHaveHa Ui IPOBEICHHS 3aHATHIA 0 Kypcy «Maremarnka
OO/l» B mensax peaiuzaluy CpeAHEro (MOJIHOro) obIero o0pa3oBaHus B Mpejesiax OCHOBHOM
poQeCCHOHAIBHON 00pa30BaTeIbHON MPOTrpaMMBbl 110 crienuanbHoCTH 40.02.03 [Ipaso u cyoed-
HOe aOMUHUCmMpuposanue, ¢ y4€ToM eymanumaprno2o npouis 1nojydyaeMoro npogpeccuoHasib-

HOTO 00pazoBaHMUs.

OCHOBHBIMU LIEJIIMU OCBOEHHUS JucHUIIMHBl «Martematuka OO/» saBnsroTcs:

— (opmupoBaHUE NPEICTABICHUN O MaTeMaTUKE KaK YHHBEPCAJIbHOM SI3bIKE HAayKH, CPEJCTBE
MOJICIIUPOBAHMS SIBJICHUI U MPOLIECCOB, 00 UIESIX U METOJIaX MaTeMaTHKH;

— pa3BUTHE JIOTHYECKOTO MBIIIICHHUS, TPOCTPAHCTBEHHOI'O BOOOPAXKEHUS U aJr OPUTMHUUECKOM

KYJbTYpHI;

— OBJaACHUC MATCMATHUYCCKHMMU 3HAHUSAMU U YMCHUAMU, HeO6XOJII/IMI)IMI/I IJId TTOJTYUCHUA 00-
pa3zoBaHus B 00JACTAX, HE TPEOYIOMHMX YrayOIEHHON MaTeMaTHYECKON MTOATOTOBKY;

— BOCIHUTAHHEC CTPEMIICHUA K apryMCHTalll CBOUX BBICKa3LIBaHUU IIpr UCCIICAOBAHUUN pa3jIny-
HBIX SIBJICHUN JIEHCTBUTENLHOCTH, a TAK)KE BBIMOJHEHUU YUYEOHBIX U OyAymmx mpodeccro-

HaJbHBIX JEHUCTBUH.

33[[3‘1]/] HU3YyYCHUHA TUCHUIIIMHBI:




CHCTEMaTH3alMs CBEJICHUN O YMCIIaX, U3y4eHUE HOBBIX U 0000IIeHNE paHee H3yUeHHBIX OIle-
pauuii, U3y4yeHHe HOBBIX BHUJOB YHCJIOBBIX BBIpRXEHUH U (OPMYI; COBEPIICHCTBOBaHME
IPAaKTUYECKUX HABBIKOB U BBIYMCIMTEIBHON KYJIbTYpPbI, PACIIMPEHHE U COBEPLICHCTBOBAHUE
anreOpanyecKkoro ammapara, cOpMHPOBAHHOTO B OCHOBHOW IIKOJIE, U €ro MPUMEHEHHE K
PELICHUIO MaTEMAaTUYECKUX U IIPUKIIAIHBIX 3a/1a4;

pacuIMpeHue U cucTeMaTh3anus o0IuX CBeIeHUH 0 (PYHKIUIX, COBEPIIEHCTBOBaHUE Ipadu-
YECKUX YMEHU; 3HAKOMCTBO C OCHOBHBIMM HJESIMH U METOJIaMU MAaT€MaTUYECKOT0 aHaIU3a
B 00beMe, MO3BOJIAIOLIEM HCCIIeI0BaTh 3JI€MEHTapHble (PYHKIMKM M PelIaTh NpocTeHie reo-
MeTpHYecKue, pu3nueckue u Apyrue NpUKIaaHbIe 3aauu;

pa3sBUTHE M COBEPIICHCTBOBAHUE TEXHUKU alreOpandecKux MpeoOpa3oBaHUN JUIsl PELICHHS
YPaBHEHMH, HEPABEHCTB U CUCTEM; (OPMHPOBAHUE CHOCOOHOCTU CTPOMTH U HCCIIEAOBAThH
IpOCTEHIINE MaTEMAaTUUECKUE MOJIEIU IIPU PEICHUH MTPUKIAJHbIX 3a/1a4, 3a/1a4 U3 CMEXHBIX
U CIIELUANIbHBIX TUCLUILINH;

HOJy4eHUE HArJIAJHOIO IPEJCTaBIEHUS] O IMPOCTPAHCTBEHHBIX (UIypax M H3ydeHHE HX
CBOWCTB, ()OPMHUPOBAHUE U PA3BUTHE MPOCTPAHCTBEHHOTO BOOOPaXKEHMs, pa3BUTHE CIIOCOOOB
reOMETPUYECKUX U3MEPEHUH, KOOPJMHATHOIO U BEKTOPHOI'O METOIOB JUIsl PELICHUs] MaTeMa-
TUYECKUX U IPUKIIAHBIX 33/1a4;

pa3BUTHE KOMOMHATOPHBIX YMEHUH, PEICTaBICHUNH O BEPOATHOCTHO-CTATUCTUUECKUX 3aKO-
HOMEPHOCTSAX OKPYKAIOLIEr0 MHpa, COBEPILIEHCTBOBAHUE HHTEUIEKTYAJIbHBIX U PEUYEBBIX
YMEHUH.

B coBokynnoctu ¢ apyrumu aucuurmnHamu [IIICC3 qucnunnuza obecrnieunBaet (hop-

MHUPOBAHUE CIEYIOIUX KOMIICTCHIINN:

Tabnuya 1
Ne Kon
Ha3sBanmue
n/m | KOMIEeTEeHIIHH

1 OK 1. IToHrMaTh CYIIHOCTH M COLMANIbHYIO 3HAUUMOCTh CBOEH Oymymiei npo-
(heccun, NposIBIISTh K HEW YCTOMYMBBIN HHTEpEC.

2 OK 2. OpraHu30BbIBaTh COOCTBEHHYIO JI€ATEIILHOCTh, BHIOUPATh TUIIOBBIE ME-
TOJIbI U CHOCOOBI BBINOJIHEHUS MPOo(ecCHOHANbHBIX 3ajad, OLIEHUBAThH
uX 3¢ (EeKTUBHOCTh M KAYECTBO.

3 OK 3. [IpyHMMaTh pemeHus B CTaHJAPTHBIX M HECTaHJAPTHBIX CUTYyalUsX U
HECTH 32 HUX OTBETCTBEHHOCTb.

4 OK 4. OcymiecTBIATh MOUCK M HCHOJIb30BaHWE MHGOpPMALUU, HEOOXOIUMOMN

Ui 3(pPEeKTUBHOrO BBINOJIHEHUSI MPOo(decCHOHANBHBIX 3a1ad, mnpodec-
CHOHAJIbHOTO U JIMYHOCTHOTO Pa3BUTHSL.

B pesysbTare 0cBOCHUSI AUCHUILINHBI 00y4aIOIIUIICH JOIKEH:

3Hamy:
MOHSTHSI OTHOCUTENIBHON 1 a0COIOTHOM MOTrPEIIHOCTH;
MOHSTHSI CTENIEHU C pallMOHAIbHBIM MTOKAa3aTeNIeM, KOpPHS HaTypallbHOM CTENEHH, Jlorapudma;
MOHSTHS CHHYCA, KOCUHYCa, TAHT€HCAa U KOTAaHT'€HCa YHCIIOBOIO apryMeHTa;
dbopMyIibl, CBSI3aHHBIE CO CBOMCTBAMHU CTENEHEH, TorapupmMoB, TPUTOHOMETPHUUECKUX (DYHK-
LM
pas3yn4HbIe crocoObl 3a1aHusl (PYHKIIHI, CBOWCTBA U TPaQUKH dJIEeMEHTApHBIX (PYHKIIHIA;
MOHSTHE MPOU3BOJHON PyHKIINY, €€ PU3NUECKUI U TEOMETPUUYECKUN CMBICT;
OCHOBHbIE NpaBuiIa quddepeHInpoBaHms, TaOIUILy TPOU3BOIHBIX AIEMEHTAPHBIX (PYHKIIHIA;
OCHOBHbI€ MTOHATHS, CBSI3aHHBIE C MCClIe0BaHNEM (DYHKIUI C TOMOIIBIO TPOU3BOIHON;
QITOPUTMBI PEIIEHUs CTAaHIaPTHBIX 3a/1a4 HAa IPUMEHEHNE TPOU3BOTHOM;
MOHSITHE EPBOOOPA3HON PYHKIMH, TAOIUIy IEPBOOOPA3HBIX FJIEMEHTAPHBIX (PYHKIIMIA;




ITOPUTMBI PEIICHHs CTAHAAPTHBIX 3a]]a4 Ha MPUMEHEHHE MePBOOOPA3HON U OMPEICIICHHOTO
WHTETpaia;
OCHOBHBIE CIIOCOOBI PENICHHS PAIlMOHATBHBIX, MOKA3aTENbHBIX, JIOTAPU(PMUICCKUX, UPPAIlH-
OHAJIBHBIX U TPUTOHOMETPUUYECKUX YPABHCHHIA;
OCHOBHBIEC CITOCOOBI pEIICHUs PAIlMOHAIBHBIX, IMOKa3aTeIbHBIX, JIOTApU(PMHUYECKUX Hepa-
BEHCTB;
KOMOMHATOPHOE MPaBUJIO YMHOXKEHUS U (OPMYJIBI HAXOXKACHUS YHCIIa MEePECTaHOBOK, pa3-
MEIICHUM U COYCTaHUM;
KJIACCUYECKOE OTpe/IeIICHUE BEPOSITHOCTH COOBITHIA;
OCHOBHBIE€ TEOPEMBI O CYMME M IPOU3BEJICHUH BEPOSITHOCTEH;
OCHOBHBIC ITOHSTHUS CTATHCTUKH;
pa3MyHbIe CIy4yad B3aUMHOI'O PACHOJIOKEHUS MIPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;
MOHSTHUS yIiia MEXAY IPSMOM U TNIOCKOCTBIO U JIBYTPaHHOTO YIJIa;
MOHSTUSL PACCTOSTHUSA OT TOYKU JIO IUIOCKOCTH, MPSIMOM JI0 TUIOCKOCTH, MEXK]Y CKpPELIUBaIO-
IIUMUCS TIPSMBIMH, MEXTY TUIOCKOCTSIMH;
OCHOBHBIE TEOPEMBI O MapaNIEILHOCTH U MEPIEHAUKYISIPHOCTH B IPOCTPAHCTBE;
OCHOBHBIE ITPaBUJIa U IPUEMbI H300paKEeHUsI TPOCTPAHCTBEHHBIX (DUTYP Ha MIIOCKOCTH;
dbopMyIbl HaXOXKICHHUSI 00bEMOB U IJIOMIAACH MOBEPXHOCTH MPOCTPAHCTBEHHBIX (UTYp (IU-
paMUIbI, IPU3MBI, TEJIA BPAIIICHNUS).

ymemup:
BBITIOJHATH apuPMETHUSCKUE JCHCTBHUS HAJ YHCIaMU, COYeTasl YCTHBIE U MUCbMEHHBIC TIpHe-
MBbI; HaXOJUTh MPUOIMKCHHBIC 3HAYCHHUS BEJIMYUH W MOTPEITHOCTH BBIYHMCICHUN (a0COFOT-
Has 1 OTHOCHUTEJIbHAS ); CPABHUBATH YHCIIOBBIC BBIPAYKEHNS,
HaXOJUTh 3HAYCHUS KOPHS, CTEIICHU C PAlMOHAIBHBIM ITOKa3aresaem, jJorapudma, TpUroHo-
METPUUYECKUX BBIPAKECHHI, HUCIIONIBb3Ys MPH HEOOXOJUMOCTH HWHCTPYMEHTAJIbHBIE CPECTBA;
MOJIb30BATHCA MPUOIMKEHHON OIICHKOM IPU MPAKTUYECKUX pacyeTax;
BBITIOJHATH MPEOOPA30BAHUS BBIPAKCHHM, TPUMEHSIST (OPMYJIbI, CBS3aHHBIE CO CBONCTBAMHU
CTeMeHe, Jorapu(MoB, TPUTOHOMETPUIECKUX (DYHKIIUA;
BBIUMCIIATH 3HaUEHUE (DYHKIMU MO 33JaHHOMY 3HAUEHUIO apTyMEHTa MpPU Pa3UYHbBIX CIOCO-
0ax 3amaHus PYHKINH;
CTpPOUTH rpadUKu U3YYCHHBIX (QYHKIHMA, OMPEAETATh U WUTFOCTPUPOBATH MO TpaduKy CBOM-
CTBA DJIEMEHTAPHBIX (QYHKIUH;
MCIIOJIb30BaTh MOHATHE QYHKITUH JIJIsl ONTMCAHUS U aHaTN3a 3aBUCUMOCTEH BEITUYHH;
HaxXOJIUTh MPOU3BOJHBIC JIEMEHTAPHBIX (DYHKIIMI; TPUMEHATH TpaBuia AuddepeHupoBa-
HUS;
MCIIOJIb30BaTh IPOU3BOIHYIO IS U3YYEHHs CBOMCTB (DYHKIIUHN U MTOCTPOCHHUS TPaUKOB;
peliaTh 3a/1a4i MPUKIATHOTO XapaKkTepa Ha HaXOXKIEHUE HAauOOIbIIero U HAMMEHBIIEro 3Ha-
YEHHS,;
BBIYHCIIATh B MIPOCTEUIINX CIIyYasX IUIOMIAAU U 00beMbl (PUTYp C MCTIOIB30BAaHUEM OTpEe-
JICHHOT'O WHTETpaa;
peliaTh panroHaNbHbBIE, TTOKa3aTellbHbIe, Torapu(MuuecKue ypaBHEHUS U HEPaBEHCTBA, UP-
parMoHaNIbHBIE U TPUTOHOMETPUUYECKUE YPaBHEHUS, CBOIAIIMECS K JUHEHHBIM W KBajpat-
HBIM;
UCIIONIb30BaTh TpaduuecKuil METO/I pEIleHUs] ypaBHEHUHN 1 HEPaBEHCTB;
n300pakaTh Ha KOOPJWHATHOM IUIOCKOCTH PEIIEHUsS ypPaBHEHHI, HEPABEHCTB W CHUCTEM C
JBYMsI HEU3BECTHBIMU;
COCTaBIISITh U PelIaTh YPaBHEHUS M CUCTEMBbl YPaBHEHHI, CBA3BIBAIOIINE HEU3BECTHHIE BEIIU-
YUHBI B TEKCTOBBIX (B TOM YHCIIE TPUKIIAIHBIX ) 3a7a9aX;
pemarh KOMOMHATOPHBIE 3a7a4d METOAOM Iepedopa, a TakXKe C HCIOoJb30BaHUuEM (HopmMyl
HAaXO0’KJICHUS YUCIIa MEePEeCTaHOBOK, pa3MEIEHUN U COUETaHU;



— BBIYUCIIATH BEPOSITHOCTH COOBITHI HAa OCHOBE IOJICUETa YUCIIA HCXOJ0B, B TOM YHCIIE UCIIOIb-
3ysl OCHOBHBIE TEOPEMBI O CYMME U IIPOU3BEICHUH BEPOSTHOCTEH;

— TPEICTaBIATh C MOMOIIBIO TaONHMI, IuarpamMm, rpauKoB YacTOTHBIE pacHpeleNeHHs TaH-
HBIX;

— HaxoIuTh CpeIHEE, MOy, MEUaHy U pa3Max COBOKYITHOCTH YHMCJIOBBIX JAHHBIX;

— pacro3HaBaTh Ha YePTEXaX U MOJENSIX MPOCTPAHCTBEHHbIE (PUIYpBl; COOTHOCUTH TPEXMEp-
HbIE O0BEKTHI C X ONMUCAHUSAMHU, U300pAKCHUSIMU;

— OIMUCBIBATh B3aMMHOE PACIIOJIOKEHHUE NIPSIMBIX U IIJIOCKOCTEHN B POCTPAHCTBE;

— n300pakaTh Ha IUIOCKOCTU OCHOBHBIE MHOTOTPAaHHUKH U TEJla BPALCHMs; BBIIOJIHAThH YepTe-
KM 110 YCJIOBUSAM 33/1a4; CTPOUTH NIPOCTEHIINE CEUEeHHs] MHOTOTPAaHHUKOB (IpU3Ma, MUPaMHU-
J1a) U TeJl BpAIlECHHUS;

— pelarh IVIAHUMETPUYECKUE U CTEPEOMETPUUECKUE 3a]aul HAa HAXO0XKJIECHUE F€OMETPUUECKUX
BEJIMYMH (JIJTUH, YTJIOB, IIONIaIel, 00BEMOB);

— IPOBOJUTH J10KA3aTEIbHBIC PACCYKIECHUS B XOJ€ PEIICHUS 3a]1a4.

enademp:
CHOCOOHOCTBIO OPTraHU30BBIBATH COOCTBEHHYIO JEATEIBHOCTD, ONPEICISATh METOABI U CIIOCO-
ObI BBIIOJIHEHUS IPOPECCUOHATBHBIX 33J1ay, OLIEHUBATh X 3(PPEKTUBHOCTH U KAUECTBO;
OCYILECTBIISITH MOMCK, aHAJIU3 M OLIEHKY WH(pOpMAIMK, HEOOXOJMMOM I TIOCTAHOBKU H pe-
IIeHUs TPO(ECCUOHANBHBIX 33124, IPO(HECCUOHATLHOIO ¥ IMYHOCTHOTO PA3BUTHS.
OcBoeHnue copepxkaHusi yueOHON TUCHUIUIMHBI J0JKHO 00ecnieYnTh JOCTHKeHHUe CJie-

AYIOIIHX NPeIMETHBIX Pe3yJIbTaTOB:

— c(pOpMHPOBAHHOCTh NPEACTABICHUN O MAaTEeMAaTUKE KaK YaCTU MUPOBOW KyJIBTYpbl U MECTE
MaTeMaTUKH B COBPEMEHHOM LMBUIM3ALMM, CIIOCOOAaX ONMUCAHMS SBJIECHUI peaJbHOr0 Mupa
Ha MaTeMaTUYECKOM S3BIKE;

— c(pOpMHPOBAHHOCTH MPEJCTABICHUNA O MATEMAaTHUECKUX MOHATUAX KaK BaKHEHIIMX MaTema-
TUYECKUX MOJIENSAX, TO3BOJISIOIMX OMMCHIBATh U U3Y4aThb pa3HbIe IPOLECCH U SBJICHUS; T1O-
HUMaHHUE BO3MOKHOCTU aKCHOMATUYECKOT0 IIOCTPOEHUS MaTEMAaTUYECKUX TEOPU;

— BIAJICHHE METOJAMH J0KA3aTeJIbCTB U AITOPUTMAMM PELIEHUS, YMEHHE UX NPUMEHSATH, IIPO-
BOJIUTH JJOKA3aTEJIbHbBIE PACCYXKACHUS B XOJI€ PELLICHUS 3a7a4;

— BJIQJICHHUE CTaHJAPTHBIMM IIPUEMaMU pEIICHUs pPallMOHAIBHBIX, TOKA3aTEeIbHBIX, CTEIICHHBIX,
Jorapu(pMHUUECKUX YpaBHEHUH M HEPAaBEHCTB, UX CHCTEM, TPUTOHOMETPUUYECKUX M UppaIto-
HaJIbHBIX YPAaBHEHUM;

— ¢(hOpMHUPOBAHHOCTh MPEJCTABIECHUNH 00 OCHOBHBIX MOHSTHUSIX MAaTEeMAaTHMYECKOTO aHalu3a,
YMEHHUE XapaKTepH30BaTh MOBeICHUE (DYHKIIMIA, UCTIOIb30BaTh MOJIYUYEHHbIE 3HAHUS ISl OTH-
CaHMs U aHaJIN3a peajbHbIX 3aBUCUMOCTEN;

— BJIQ/ICHUE OCHOBHBIMU MOHATUSMHU O TUIOCKUX U NMPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTy-
pax, X OCHOBHBIX CBOMCTBaX; C()OPMHUPOBAHHOCTh YMEHHS paclo3HaBaThb I'€OMETpUUYECKUE
¢Gurypel Ha uyepTexax, MOJEIIX M B peaJbHOM MHUpE; NPUMEHEHHE M3YYEHHBIX (OopMyN U
CBOICTB reoMeTpruuecKuX (Uryp Ui pelieHus TeOMETPUUYECKUX 3a/1ad U 3aJad ¢ MpaKkThye-
CKHUM COJIEP’)KaHUEM;

— cOpMHPOBAHHOCTh TMPEJICTABICHUN O MpoIeccax U SIBICHUSX, UMEIOUIMX BEPOSTHOCTHBIN
XapakTep, CTaTUCTHUYECKUX 3aKOHOMEPHOCTSIX B pEaJlbHOM MHpE, OCHOBHBIX HMOHATHUSAX 3Jie-
MEHTApHOI TEOPUH BEPOSATHOCTEN; YMEHHE HAXOANUTh U OLIEHUBATh OCHOBHBIE XapaKTEPUCTHU-
KU CIy4YaiHbIX BEIMYMH U BEPOSITHOCTH HACTYIUIEHUSI COOBITUI B MPOCTEHIINX MPAKTHUECKUX
CUTYaLUsX;

— BJIQJICHHE HaBbIKAMM HCIOJIb30BAHUS TOTOBBIX KOMIBIOTEPHBIX MIPOTrPaMM IIPU PELIEHUH 3a-
Jau.

2. Mecto aucunmimabsl Matematuka OO/] B crpykrype IIIICC3



Hucuunnmna «Marematuka OO» siBisercs npodunbaoit B crpyktype [IIICC3 u Haxo-
JUTCS B JIOTHYECKOM U COJIEPIKATENBHO-METOMUECKON B3aUMOCBA3H C JPYTHUMHU YacTIMHU
[MIICC3 u 6a3upyercs Ha 3HAHUSX, MOJTYYEHHBIMHU CTYJICHTaMU B 00bEME CpeTHEH IIKOJIbI IIPH
U3YyYEHHUH JUCLHUIUIMH: «Anredpay, «'eomerpus», «HpopmaTiKay.

Hucnurnmuna «Marematuka OO/]» u3yqaercst B IepBbIi 1o 00ydeHus CTyIeHTOB (a-
KyJIbTETa HENPEPbIBHOI'O 00pa30BaHMsI B IEPBOM U BTOPOM CEMECTPAX.

3. O0beM IMCUHUILIMHBI M BBl Y4eO0HOH padoThl

Tabnuya 2

Buabl yueOHol padoThI TpyroeMkocTh
3au.en. | gac. 0 CeMecTpaM

OO01mas Tpy10eMKOCTb JIUCHUIUIMHBI 10 y4eOHOMY IIJIaHy 234 100 134
Konraktnas pabora - 156 68 88
CamocTosTenpHas paboTa 1o KOHTPOJIEM IperoaaBares, | - 78 32 46
HUPC
3aHATHS JTEKIUOHHOTO THIIA - - - -
3aHATUS CEMUHAPCKOIO TUIIA - 156 68 88
B TOM YHMCJIC C MPAKTHYECKOM MOTOTOBKOH (TP HAJIMYHH) | -
dopma IpOMEKYyTOUHOU aTTeCTAIUN - 3a4eT | IK3aMeH

4. Conep:xkanme QU CHUNTHHBI
4.1. Texcr padoueil nporpaMmMsl

Paszgen 1. PazBuTne mMOHATHSA 0 YUCTIE.
Tema 1.1. OcHOBHBIC NOHATHSI TEOPHH MHOKECTB.
CTyneHT T0KEeH 3HATh:

— OIIPCACIICHUA O6’L€I[I/IHCHI/ISI, NEePEeCCUYCHUsI, NOTIOJTHCHU S, pa3HOCTH MHOXKECTB,
— TOHATHS YHUBCPCAJIBHOTO U IIYCTOTO MHOXXECTBAQ,

— TIIOHATHE 3aMKHYTOCTH MHOKECTBA OTHOCUTEIBHO OIlEpaluil;
YMETB:

— HaXOJIHWUTb O6T>€,I[I/IHCHI/I€‘, nepeceucHuce, JOMOJIHCHUC, PA3HOCTb MHOXKCCTB;

— OMNPEeneNATh 3aMKHYTOCTh MHOKECTBA OTHOCHUTEIIBHO OTIEPALUH.

OcHoBHBIE oOlepali HaJ MHOXeCTBaMU (0O0bEeIWHEHHUE, MepecedeHue, IOIMOHEHNE,
pasHocth). [loHATHS YHUBEpPCATBHOTO U IYCTOTO MHOXECTBA. 3aMKHYTOCTh MHOKECTBA
OTHOCHUTEIIBHO OIEpPaLIUA.

Tema 1.2. HatypanbHble, LieJible H PAIMOHAJIBHBIC YHCIA.
CTylleHT NOJKEH 3HATH:

— IIOHATHC HATYPAJIbHOI'O YUCJIA;
— ONpEaACICHUA UCIIbIX U pallMOHAIIBHBIX YUCEIT;

— cmocoObl TepeBosia OOBIKHOBEHHBIX Jpo0ei B KOHEYHBIC JIECATHYHBIE, OECKOHEYHBIC
nepuoanYecKue Apodbu u Hao0opoT;
YMETh:
— BBINONHSATH apu(MeTHIECKUE NEHCTBUS C YUCIAMH, COUeTasi yCTHBIE U MTUChMEHHBIC TTPUEMBI;




— TIepeBOIUTH OOBIKHOBEHHBIE APOOH B KOHEUHBIC JIECATUYHBIC, OECKOHEUHBIE TIEPHOANIECKUE
IpoOu 1 Ha00OPOT.
Hcropust pa3BuTHA MOHATHS Yucia. MHOXECTBA HATYPaIbHBIX, HEIbIX U PAMOHAIBHBIX
yucen. Apudmernueckue ACHCTBHS C OOBIKHOBEHHBIMU ApoOsmMu. IlepeBox OOBIKHOBEHHBIX
Ipo0eii B KOHEUHBIE JIECATUYHBIC, OECKOHEUHBIE TIEPHOANYECKUE IPOOH U HA0OOPOT.

Tema 1.3. JleiicTBUTEILHbIE YK CJIA.
CTyneHT A0KEH 3HATh:

— MOHATHE UPPALNOHAIBHOIO YUCIIA;
— IIOHATHE JEHCTBUTEIBHOIO YUCIIA;
— IpaBWIa OKPYIJICHUS YHCEI;
— TIOHATHE MPUOIMKEHHON BETMYMHBI, A0COITIOTHON U OTHOCUTENILHON OTPEIIHOCTEH;
YMETh:
— BBINOJIHATH APUPMETHUECKUE ASHCTBHS C YUCIAMHU, COUYETas! YCTHBIC U TUCbMEHHBIE TTPUEMBL;

— HaxXOoJUTh NPHOIMKEHHbIE 3HAYCHHS BEJIMYMH M MOTPELIHOCTH BBIYUCICHUHN (a0COMIOTHAS U
OTHOCHUTEJIbHAsA);

— CpaBHMBATh YHMCIIOBBIE BBIPAKEHUS.

[Tonsitue uppanronansHoro yucia. [lousarue nedcTBUTENbHOTO yucia. ApudmeTniyeckue
NeNCTBUS C IecTBUTENbHBIMU unciaamu. [IpaBumia okpyriaenus uncen. [lonstue npubnumxeHHON
BEJIMYMHBI, a0COJIFOTHOM U OTHOCUTEIIBHON MTOTPEITHOCTH.

Tema 1.4. KomnmiaekcHbIe YHCIA.
CTyneHT H0JKEH 3HATh:

— TIOHATHE MHUMOM €IWHHUIIHI,

— OIIpEEIIEHNE KOMIUIEKCHBIX YHCEIL;
YMETB:
— BBINOJIHATH apUPMETHUECKHE AEUCTBHS ¢ KOMIUIEKCHBIMU YUCIIAMHU;
— peuaTh HECJIIOXKHBIE YPAaBHEHHs HA MHOXKECTBE KOMILIEKCHBIX YUCEIL.
MHOXeCTBO KOMIUIEKCHBIX 4Hcell. ApudmMerndeckue JIEHCTBUS C KOMIUIEKCHBIMU
yuciaMy. PellleHne ypaBHEHUN HA MHOKECTBE KOMIUIEKCHBIX YHCEI.

Paznes 2. @yHknum, UX CBOICTBA M rPaPUKH.
Tema 2.1. ®ynkunu. OcHOBHbIE NOHATHS.
CTyneHT NOKEH 3HATh:

— OINpe/esieHne YUCIOBOU (DYHKIIMH, CIIOCOOBI €€ 3a/IaHusl;
— TIOHATHS 00JIaCTH OTIpeIeNIeHUs] U MHOYKECTBA 3HAaUEHUH (QYHKIUY;
— MOHATHS KOMIIO3ULMU (QYHKIMI U B3aUMOOOpATHBIX (PYHKIINH;

— OCHOBHBIE 3JIEMEHTapHbIe PYHKLUHU U UX IpaduKy;

YMETB:
— HaXOJUTh 00JaCThb OINpeieNieHus] PYHKIUY;

— HaxXOoJUTh 3HaueHHE (YHKIMHU, 3aJaHHOW aHAIUTUYECKU WIM TpaQHUuecKH, MO 3HAYEHHIO
apryMeHTa u Hao0opoT.
[Tonsitue ¢ynknuu. CrnocoObl  3amanus  (ynaknuu. [padux  Gynknun. Obmacts
OTpesieIeHus U MHOXKeCTBO 3HadeHHMd ¢(yHkimu. Kommnosunums GyHKIMA ¥ B3auMooOpaTHbIE
¢byHkn. OCHOBHBIE JIEMEHTapHbIE PYHKIIMHU U UX TPAPUKH.

Tema 2.2. CpoiicTBa pyHKIUH 1 uX rpadguku.
CTyneHT JOKEH 3HATh:
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— ompeesieHne YUcIoBON (QyHKINY;

— CBOWCTBa (PYHKIIUH, IEPEUHUCIICHHBIE B IPOTpaMMe Kypca;

— ompezeneHus Hyaeil QyHKIIMU U TPOMEKYTKOB €€ 3HaKOMOCTOSHCTBA;

— OINpPEJENICHUs CTAlIMOHAPHBIX U KPUTHUECKHUX TOYEK, TOUEK IKCTPEMYyMa U IKCTPEMYMa;
— ompefesieHus: IPOMEKYTKOB BBITYKIIOCTH U TOYKU NEeperunoa;

— ormpeJeneHrue HanooIbIIET0 U HAMMEHBIIIET0 3HAYeHUs (PYHKINH;

— OINpeJelIeHNne BEPTUKAIBHOM U TOPU30HTAIILHOM aCUMITOT;
YMETB:

— no rpaduKy (QYHKIUM yCTaHABIWBaTh €€ BaKHEWIIUWE CBOHCTBA (MOHOTOHHOCTH,
OTPAaHUYEHHOCTh, YETHOCTh, MEPUOJUYHOCTD, HEITPEPHIBHOCTB);

— 1o rpaduky (YHKIMM HAXOOUTh HYJIW (DYHKIUMU U HPOMEKYTKM €€ 3HAKOIOCTOSHCTBA,
CTallMOHAPHBIE M KPUTUYECKHE TOYKH, TOYKH DKCTPEMYMA U OKCTPEMYMBI, IIPOMEKYTKH
BBIIIYKJIOCTH U TOYKU Iepernba, HanOosblliee M HaUMEHbILEE 3HAUYEHUS, BEPTHKAJIbHbIE U
TOPU30HTAIIBHBIE ACUMIITOTBHI.

OcHOBHBIE CBOICTBa (PYHKLMH: MOHOTOHHOCTb, YE€THOCTb, MEPUOAUYHOCTH. lloHsATHE O
HYJISIX (QYHKIIH ¥ TIPOMEXYTKaX e€ 3HAKOIIOCTOSHCTBA, CTAIIHOHAPHBIX U KPUTHYECKHX TOUYKAX,
TOYKaX OSKCTpeMyMmMa M 3KCTpeMyMax, HIpPOMEXYTKax BBIIYKJIOCTH M TOYKax Ieperuoa,
HauOO0JIbIIEM U HAMMEHBIIEM 3HAYEHUSAX, BEPTUKAJIbHBIX U TOPU30HTAIBHBIX aCUMIITOTAX.

Tema 2.3. UccienoBanne pyHKIUIA.
CTyneHT JOKEH 3HATh:

— OIpeJieNIeHUe YUCIOBON (QYHKIINY;

— cBoiicTBa (pyHKIMH, IEPEUNCIICHHBIEC B IIPOTpPaMMeE Kypca;

— onpezeneHus HyIs QYHKIUU U IPOMEKYTKaX €€ 3HAKOIOCTOSIHCTBA;

— ONpEaACICHUA CTAUUOHAPHBIX U KPUTHUYCCKUX TOUCK, TOUCK OKCTPEMYMA U SKCTPEMYyMaA,
— OIlpeJiesIeHUs MPOMEXYTKOB BBITYKIIOCTH M TOUKHU Teperuoa;

— ormpeJesieHue HanOOoJIBIIET0 U HAMMEHBIIIET0 3HAYeHUS (PYHKITHH,

— ollpeJiesIeHNe BEPTUKAbHON ¥ TOPU30HTAILHOW aCUMIITOT;

YMETh:

— HaXOJUTh 00JIACTH ONpeIeICHIS (PYHKIINH;

— HaxXOJUTh 3HAUeHHE (YHKIMU, 3aJaHHOW aHATUTUYECKH WIM TpaQHUuecKd, MO 3HAYCHHIO
aprymeHTa u Hao0oporT;

— nmo rpaduKky (QYHKIUH yCTaHABIWBAaTh €€ BaKHEWIIUWE CBOHCTBA (MOHOTOHHOCTH,
OTPaHUUYEHHOCTb, YETHOCTb, IEPUOJUUHOCTb, HEPEPHIBHOCTB);

— nmo rpaduky ¢GYHKIUM W aHATUTHYECKH HAXOAUTh HYIU (QYHKIHH, TPOMEXKYTKH €&
3HAKOIOCTOSIHCTBA, ONPEICIIATh YeTHOCTh, XapaKTep MOHOTOHHOCTH;

— 10 rpaduKy GYyHKIMHU HaXOJUTh CTAl[HOHAPHBIE U KPUTHUECKUE TOUYKH, TOUKH IKCTpEMyMa U
HKCTPEMYMBI, TIPOMEXYTKH BBINYKJIOCTH W TOYKH Iepernda, HauOojbllee U HaMMEHbIIee
3HAQYCHUS, BEPTUKAIbHBIE M TOPU3OHTAIBHBIE ACUMIITOTBHL. INPUMEHATH IE€OMETPUYECKHUE
npeoOpa3oBaHus MPU MOCTPOCHUH IPAPHUKOB.

Pemenue 3a1a4 Ha uccaenoBanue GyHKINHN, 3a1laHHBIX IPpaUUeCKU U AaHATUTHYECKH.

Pa3nea 3. Kopun, crenenu u jorapugmsi.
Tema 3.1. CTeneHb ¢ HATYPAJbHBIM MOKA3aTe1eM, KOPEHb HATYPAJIbHON CTENEeHH.
CTyneHT JOKEH 3HATh:

— IOHATHEC CTCIICHU C HATYPAJIbHBIM ITOKA3aTCJIEM U €€ CBOﬁCTBa;

— IIOHATHEC KOPHA HaTypaHBHOﬁ CTCIICHU U €T0 CBOﬁCTBa;
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YMETh:

— HaxXOIWUTb 3HAYCHHA KOPHHA, CTCICHU C HATypaJbHBIM IIOKAa3aTCJICM, MUCIOJIbB3Yyd IIPU
HCO6XO,I[I/IMOCTI/I HHCTPYMCHTAJIBHBIC CPEACTBA,

— TI0JIb30BAThCS MPHUOIMKEHHOM OIIEHKOH MPH MPaKTHYECKUX pacyerax;

— BBINOJIHATH IPE0OPa30BaHUs BBIPAXKEHUH, IPUMEHsS (HOPMYJIbl, CBA3aHHbBIE CO CBOMCTBAMU
CTEIEHE! ¢ HAaTypaJbHbIM I0Ka3aTeieM, KOPHEN HATYpaJIbHOU CTEIICHH.
Kopuu n crenenu. CreneHp 4ucila ¢ HaTypajdbHBIM IOKa3arenaeM. CBOMCTBA CTENEHU C
HATypaJbHBIM TOKa3areneM. KopHM HaTypanbHOW CTemeHHW W uX cBOHCTBa. [IpeoOpasoBanue
BBIPAXCHUI, COAEPIKAIUX CTEIIEHU U KOPHHU.

Tema 3.2. CreneHb ¢ PpPanMOHAJBHBIM M  JIEHiCTBUTEJIBHBIM  IOKAa3aTeJeM.
HppanuonajibHble ypaBHEHHS.
CTyneHT 10/KEeH 3HATh:

— IOHATHEC CTCICHU C pAllMOHAJIBHBIM ITOKA3aTCJICM U €€ CBOﬁCTBa;
— TIOHSATHE CTEIEHH C ASHUCTBUTEIbHBIM MOKA3aTeIIEM U €€ CBOﬁCTBa;

— CIHOCOOBI PEeLICHUS UpPaLlMOHATIbHBIX YPaBHEHUH;
YMETh:

— HaxXOJAWUTb 3HAYCHHUEC CTCIICHHU C PAllMOHAJIbBHBIM U ZIGfICTBI/ITeJIBHBIM IIOKa3aTcjieM, UCII0JIbL3YA
IIpu HCO6X0)II/IMOCTI/I HHCTPYMCHTAJIBHLIC CPEACTBA;

— TI0JIb30BaThCs NPUOIMIKEHHON OLIEHKOW MPH MPAKTUYECKUX pacueTax;

— BBINOJIHATH IPe0Opa30BaHus BBIPAXKEHUHN, TpUMEHsS (HOPMYJIbl, CBA3aHHbBIE CO CBOMCTBAMU
CTEIEHEHN ¢ PALIMOHAJIBHBIM U ACHCTBUTEIBHBIM IIOKA3aTEIEM, KOPHEN HATYPAJIBHON CTEIICHH;

— PpeuIaTh HeCJIO0XKHbIE UPPALMOHAIbHbIE YPaBHEHHUS.

Crenenb C palMOHAJIBHBIM IOKazareneMm, €€ cBoiicTBa. lIpencraBieHue o cTeneHu c
JeicTBUTENbHBIM TOKa3areneM. [IpeoOpazoBaHue BbIpak€HUH, COEpKALIUX CTEIIEHH U KOPHHU.
OcHOBHBIE IPUEMBI PELICHUS HPPALMOHAIBHBIX YPaBHEHUH.

Tema 3.3. Jlorapu¢mbl 1 X cBoOiicTBA.
CTyneHT JOJKEH 3HaTh:

— ormpeJeneHue Jorapudma ymcia, CBocTBa jorapudma;
YMETh:

— BBIYUCIATH 3HAYEHUS JIOTAPUPMHUECKUX BBIPAKEHUH C IMOMOIIbI0 OCHOBHOI'O TOXKJECTBA U
CBOICTB JIOrapu(moB.
Jlorapugm. OcHOBHOE sorapugmuyeckoe TOXAECTBO. JlecsaTHuyHble M HaTypalbHbIE
norapudmsl. IlpaBuna npelictBuii ¢ norapupmamu. IlpeoOpazoBanue JsorapupmMuIecKux
BBIPAKECHUI.

Tema 3.4. IlokasareabHasi pynknus, eé cBoiicrsa u rpapuk. Jlorapupmudeckas gyHkuus,
eé cBoiicTBa M rpauk.
CTyneHT JOKEH 3HATh:

— CBoOIiCTBa U rpaduKH MOKa3aTeabHON U JorapudmMuyeckoi pyHKINH;
YMETh:

— CTpOUTh IrpaduKU NMOKA3aTEIbHBIX U JIOTapUPMUIECKUX (QYHKIUN C pa3HBIMU OCHOBAHUSAMHU U
Ha HUX WTIOCTPUPOBATh CBOMCTBA () yHKIIHIA.

Omnpenenenue mnokasaTenbHON (yHKIMHU, ee cBoiicTBa OmpeneneHue JorapupMuyeckon
¢ynkuuu, ee coiicta. IlocTpoenue rpadukoB MokazaTesbHONW U JorapuGMuieckoil QyHKIHH.
Pemenne 3amau Ha ompeselieHWE CBOICTB MOKa3aTeNbHOW W Jorapudmuueckoil (yHKIUU
(o6macTh omnpeeneHus, MHOKECTBO 3HaUeHUH, MOHOTOHHOCTB ).
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Tema 3.5. Iloka3aTe/ibHble YyPABHEHUS] 1 HEPABEHCTBA.
CTyneHT H0KEeH 3HATh:

— CHOCOOBI PELIeHNUs [I0KA3aTeNIbHbIX YPABHEHUH U HEPAaBEHCTB;
YMETB:

— peuiaTh HECIOKHBIC ITIOKa3aTCIIbHbIC YPABHCHUSA,

— peuaTh HECJIOXKHBIE II0KA3aTeIbHbIC HEPABEHCTBA.

Teopema o0 paseHcTBe mnokasatesneld. OCHOBHBIE IPUEMBl PELICHMS IOKA3aTEIbHBIX
ypaBHEHHMI M HepaBeHCTB. lVcmosibp3oBaHHWE CBOWCTB U TpaduKOB (DYHKIMHA s pEIICHHS
IIOKAa3aTeNbHBIX YPABHEHUH U HEPABEHCTB.

Tema 3.6. JlorapudMudeckue ypaBHeHHsI 1 HEPaBEeHCTBA.
CTyneHT 10KEeH 3HATh:

— CHOcOO0BI pelIeHus JIOrapu(pMUUECKUX YPABHEHUI U HEPABEHCTB;

YMETB:
— peuIaTh HeCJIO0XKHbIE JJorapu(pMUIEeCKue ypaBHEHUS;
— pemiath HeCIOXKHbBIE Iorapu(MUIECKHEe HEPAaBEHCTBA.

OcCHOBHBIE ~ IpHUEMBl  pelICHHUs JIorapu(MUUYECKUX YpaBHEHHMM U  HEpaBEHCTB.
Hcnonp30Banue CBOMCTB U rpadpukoB GyHKIUN JJIs peIIeHus Jorapu(pMUUECKUX YpaBHECHUN U
HEPABEHCTB.

Pa3nen 4. [Ipsimble U NJIOCKOCTH B MPOCTPAHCTBE.

Tema 4.1. B3anumHoe pacnoJiokeHne NpAMbIX M IVIOCKOCTEH B MPOCTPAHCTBE.
CTyneHT H0KEeH 3HATh:

— OCHOBHBIE MTOHSTHUS CTEPEOMETPHH;

— aKCHUOMBI CTEPEOMETPUHU U CICACTBUS U3 HUX;

— CcIlydyad B3aUMHOTO PACIIOJIOKEHHS JIBYX MPSAMBIX, MPSIMOM M IUIOCKOCTH, JIBYX IJIOCKOCTEN B
IPOCTPAHCTBE, CIIOCOOBI 33aHUsI IJIOCKOCTH B IPOCTPAHCTBE;

— OIIPEEIICEHNE U NIPU3HAK CKPEILHUBAIOLIUXCS IIPSIMBIX

YMETB:
— OIIACBHIBAaTh B3aMMHOE PACIIOJIOKEHHE MPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE;
— BBINOJHATE YEPTEKU 110 YCIOBUAM 3a/1a4;

— MPOBOAUTH JOKA3aTEIbHbBIE PACCYKICHHS B XO/I€ PELLIEHUS 3ajau.

[Tonsitue o crepeomerpuu. OCHOBHBIE NOHATUS CTEPEOMETPUU. AKCHUOMBI, MPOCTEUIINE
CIIECTBUS U3 akcHMOM. B3aumHOe pacrosiokeHHe ABYX MpsIMBIX B IPOCTPAHCTBE, MPSAMON U
IUIOCKOCTH, JIBYX IIOcKocTed. OmnpeneseHne u Npu3HaKk CKpElMBAIOIIMXCS NPsIMbIX. Pemenue
3aJa4 10 TEMe.

Tema 4.2. [lapajie1bHOCTH NPAMBIX U IVIOCKOCTEH B IPOCTPAHCTBE.
CTyneHT NOKEH 3HATh:

— OCHOBHBIE TEOPEMBI O TApaUIETbHOCTH MPSIMBIX U IJIOCKOCTEH (0€3 JoKa3aTenbCTBa);
YMETh!
— YCTaHaBJIMBAaTb B IPOCTPAHCTBEC MapaJUICIBHOCTL IIPSAMBIX, prIMOI\/'I U TIIIOCKOCTH, HOBYX
IIOCKOCTEH, UCTIONB3Ys IPU3HAKU U OCHOBHBIE TEOPEMBI MTapauIeIbHOCTH;
— TIPOBOJUTH JOKA3aTEIbHBIC PACCYKACHHUS B XOJIE PEIICHUS 3a/1a4.
Onpeznenenye U NpU3HAK NapaIeIbHOCTH MPSAMON U TUIOCKOCTH. Omnpe/iesieHne U Ipu3HaK
MapaJyIeIbHOCTH IUIOCKOCTEN. Penenue 3agad no teme.

Tema 4.3. IlepneHAUKYJISPHOCTh NPAMO U IUIOCKOCTH. YTO0J MEXKIY NMPSAMOM M MJIOCKO-
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cTh10. PaccTosiHue OT TOUKH /10 TJIOCKOCTH.
CTyneHT H0KEeH 3HATh:

— OCHOBHBIE TEOpPEMbl O MEPIEHIUKYIAPHOCTH TMPSAMBIX, MNpsIMOM U MJIockoctu (6e3
JI0Ka3aTelIbCTBA);

— IIOHATHE yIJla MEXAY IIPAMBIMU, MEXIY HpHMOﬁ U IINIOCKOCTBIO,

— MOHATHE PACCTOSHUS OT TOYKH JIO MNPSAMOM M JO IUIOCKOCTHU, PACCTOSHUSA MEXKIY
NnapauieIbHBIMH U CKPEIIMBAIONTIUMUCS TPSIMBIMH, PACCTOSHHS MEXIY NapalieIbHBIMHA
TJIOCKOCTSIMHU;

YMETh:

— YCTaHaBJIUBATL B MNPOCTPAHCTBC MMAPAJUICIIBHOCTL IIPSAMBIX, HpﬂMOﬁ U IUIOCKOCTH, HOBYX
HJIOCKOCTGI‘/'I, HCIIOJIB3Ys IMMPU3HAKKU U OCHOBHBIC TCOPEMBI IMAPAJIICIIBHOCTH,

— INPUMEHATH IPU3HAK MEPIEHIUKYIIPHOCTH IPSAMOM M IIOCKOCTH, TEOpEMY O Tpex
NEPIEHIUKYIIApaxX JUIsl BBIYMCIECHUS YIJIOB U PACCTOSIHUM B IPOCTPAHCTBE;

— IIPOBOAMTH JI0KA3aTEIbHBIE PACCYKICHUS B XO/€ PELICHUS 3a/1a4.

OnpeneneHue W NOpU3HAK TMEPHEHAMKYISIPHOCTH NpAMOM M miockoctd. Ilonsatue
HAaKJIOHHOM K IIJIOCKOCTH M €€ NPOEKLUH Ha IUIOCKOCTh. lIoHATHE pacCTOsIHUSA OT TOYKH 0
I0CcKOCTH. IloHsATHE pacCTOAHMA MEXIYy IapauICIbHBIMU U CKPEIIMBAIOLIUMHUCS IPSIMBIMU.
IlonsiTe  paccTrosiHMA  MEXJIy IapaJUleIbHBIMU  INIOCKOCTAMH. Teopema O  Tpex
neprneHaukyisipax. OnpeneneHue yria MeXAy HaKJIOHHOM M IUIOCKOCTBIO. PemleHne 3amad 1mo
TEME.

Tema 4.4 Yroa Mexay miockocTsivu. [lepneHanky/JasipHOCTD MJIOCKOCTEI.
CTyneHT 10JKEH 3HATh:

— OCHOBHBIE TEOPEMBI O IIEPIIEHIUKYIIIPHOCTHU IUNIOCKOCTEH (0€3 10Ka3aTeNIbCTBA);

— MOHATHE yIjla MEKIY JBYMsI INIOCKOCTSMH.
YMETB:

— IPUMEHATH IPU3HAK MEPIEHIUKYIAPHOCTH MpPSAMOM M IIJIOCKOCTH, TEOpPEMY O Tpex
NEPIEeHIUKYNIApaxX, IMPU3HAK MEPHEHAUKYIIPHOCTH IUIOCKOCTEH s OOOCHOBAaHMW TIpU
BBIYKCIICHUH YIIIOB U PACCTOSHUI B IIPOCTPAHCTBE;

— IPOBOJAMTH JI0KA3ATEIbHBIE PACCYKICHUS B XO€ pPELICHUS 3a/1a4.

IlonsaTe nOBYrpaHHOro  yria, JUWHEHWHBIM yroa JByrpaHHoro yrua. [Ipusnak

MEPIECHINKYJISIPHOCTH TJIOCKOCTel. Pemenue 3aga4 no teme.

Tema 4.5 Pemienue 3agau.
CTyneHT T0KEeH 3HATh:

— OCHOBHBIC ITOHATHUA CTCPCOMETPHUH,
— AKCHUOMBI CTEPCOMECTPUHU U CICACTBUA U3 HUX,

— BHJBI B3aAUMHOI'0 PACIOJOKCHHUA IOBYX IPAMBIX, HpHMOﬁ " TIOCKOCTH, OABYX IIOCKOCTEHN B
MMPOCTPAHCTBE, CIIOCOOBI 3aaHus MJIIOCKOCTH B IPOCTPAHCTBE,

— OCHOBHBIE TEOPEMBI O MAPAIEITHHOCTH U MEPIEHIUKYIIPHOCTH NPSIMBIX U TUIOCKOCTEH (63
JIOKa3aTelIbCTBA),
— TOHATHE yTJIa MEXAY NPSMBIMHU, MEXAY MPSAMOM U MIIOCKOCTHIO, MEKY IByMsI TNIOCKOCTSIMU;
— IOHATHEC PACCTOAHUA OT TOYUKHU MO0 prIMOI\/’I U 0 IINIOCKOCTH, PaCCTOAHUA MCEXKIY
napajyieIbHBIMU U CKPEIIMBAIOUIUMUCA TPSIMBIMH, PACCTOSHUS MEXIY NapajliebHbIMU
MIJIOCKOCTSIMU;
YMETB:

— BBIIIOJIHATH YEPTEKHU 110 YCIIOBUAM 3a/1a4;

— YCTaHABJIMBATL B MPOCTPAHCTBC MAPAJUICIBHOCTL IIPSAMBIX, HpﬂMOﬁ U TIUIOCKOCTH, HOBYX
HHOCKOCTeﬁ, HCIOJIB3Ys MPU3HAKKU U OCHOBHBIC TCOPEMBI MAPATIICIIBHOCTH,
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— MPUMEHSTHh MPU3HAK CKPEIIUBAIOIINUXCS MPSIMBIX, MPU3HAK MEPIEHIUKYISIPHOCTUA MPSAMOM U
IUIOCKOCTH, TEOPEMY O TPEX NMEPIEHAUKYISAPAX, IPU3HAK MEPIEHANKYIIPHOCTH INIOCKOCTEH;

— peuarh MIAaHUMETPUUYECKHE U CTEPEOMETPUUYECKUE 33Ja4l Ha HaXOXKIECHUE TeOMEeTPUYECKUX
BEJIMYMH (JJIUH, YIJIOB);

— IPOBOJUTH JOKA3aTEIbHbIE PACCYKACHUS B XO/I€ PEIICHUS 3a1a4.
Pemenne crepeomeTpuueckuxX 3aJad  Ha HAXOXACHHWE YIJOB M PACCTOSHUN B
IpOCTpaHCTBE. BrlnonHeHNe yepTexel K 3agadam.

Pa3nen 5. MHOTOrpaHHHUKH.
Tema 5.1. MHororpanauku. OCHOBHbIE IIOHATHS.
CTyneHT NOKEH 3HATh:

— IIOHATHC MHOTI'OI'paHHHKA, €T0 3JICMCHTOB U ITIOBCPXHOCTH,

— OCHOBHBIE ITPaBUJIa U IPUEMBbl U300PAKEHUSI IPOCTPAHCTBEHHBIX (PUTYp HA IUNIOCKOCTH;
YMETB:

- I/I306pa)KaTB Ha IIJIIOCKOCTH MHOT'OI'PaHHHUKH;
— BBIIIOJIHATH YCPTCIKU 10 YCIIOBUAM 3a/1a4;

— CTPOUTH NPOCTEHIINE CEUEHHS] MHOTOI'PaHHUKOB.
OmnpeneneHue BBIMYKIOrO MHOTOIpaHHUKA. BepiinHbl, pebpa, rpaHM MHOTOTrpaHHHKA.
Knaccudukanus MaHororpanHukoB. CeueHuss MHOTOTPAHHUKOB.

Tema 5.2. Ilpuszma.
CTyneHT H0KEeH 3HATh:

— OHNPCACIICHUC ITPHU3MBbI, IMApaAJUICIICIIUIICAA, KY6a;
— BHBI IPU3M;
— OCHOBHBLIC ITpaBuJjia U IIPUCMBbI I/1306pa)KeHI/I$I IMPOCTPAHCTBCHHLIX CI)I/Ipr Ha IIJIOCKOCTH,

— (dopMyIIbl HAXOX/IEHUS 00bEMOB U IUIONIAIeH TTOBEPXHOCTH MPU3MBI;
YMETB:

— BBIIIOJIHATB YEPTCIKU 10 YCIIOBUAM 3a/1a4;
— BBIYHCIATE OCHOBHEBIC 3JICMCHTLI IPSAMBIX ITPU3M, TAPAJJICTICIIUIICA0B,
— CTPOUTH HpOCTGfIH.IPIC CCUCHUS MHOT'OTPAHHHUKOB, YKA3aHHBIX BbIIIC,

— pemiaTth TUIAHUMETPUYECKHE M CTEPEOMETPUUYCSCKUE 3a7a9i Ha HAXOXKICHHE TCOMETPHUSCKUX
BEJIMYMH (JTUH, YTJIOB, IJIONaiel, 00BEMOB);

— TPOBOJMTH JOKA3aTEIbHBIE PACCYKICHUS B XOJI€ PEIICHU 3a1a4.

[Tpusma. Ilpsamas npusma. [IpaBunbnas npusma. [lapamnenenunen. Ky6. Cummerpuu B
KyOe, mapaienenurnene u npusme. Cedenue npusMel. [Lnomaas moBEpXHOCTH U 00BEM MTPU3MBL.
Pemenue 3amau mo Teme.

Tema 5.3. [Iupamuna.
CTylleHT NOJKEH 3HATH:

— OIIpeAeNIEHUEe MUPaMU/Ibl, IPAaBUIILHON ITUPAMU/BI, YCEYEHHON ITUPAMUIBL,
— MOHSATHE ano(eMbl Ji MPaBIUIbHON MHUPaMUIbL;
— OCHOBHBIE ITPaBHUJIa U IPUEMBbI U300PAKEHUS TPOCTPAHCTBEHHBIX (PUT'YpP HA IMIIOCKOCTH;

— (opMyIbl HaXOXKJIEHUST 00BEMOB U TIIOIIAICH TOBEPXHOCTH MTUPAMUJIBI,
YMETh:

— BBIIIOJIHATH YEPTEIKHU 110 YCIIOBUAM 3a/1ay,
— BBIUYUCJEITH OCHOBHBIC 3JICMCHTHI IIPAMBIX IIPU3M, IMAPATUICIICIIUIICAOB U ITUPAMUL;
— CTPOUTH HpOCTGﬁIHHC CCUCHUS MHOTOTPAHHUKOB, YKA3aHHBIX BbIIIC,



15

— pemaTth MIAHUMETPHYECKHE U CTEPCOMETPHUCCKHE 33J]aud HA HAXOXKJICHUE FCOMETPHYCCKHIX
BEJIMYMH (JJIUH, YTJIOB, IUIONIaIel, 00BEMOB);

— IPOBOAUTH JOKA3aTENIbHBIE PACCYKICHMS B XO/I€ PEILECHUS 3a1ay.

[Tupamuna. IlpaBunbHass nupamupa. Terpasnp. YcedeHHas nupamuga. CUMMETpUM B
nupamusie. Ceuenue nupamusl. [lnomans noBepxHoctu u o0beM nupaMmuisl. Pemenue 3anau
10 TEME.

Tema 5.4. IlpaBu/ibHbIe MHOTOIPAHHUKH.
CryneHT JOJKEH 3HaTh:

— IIOHATHC MPABUJIIBHOI'O MHOI'OI'paHHUKaA, €ro MOBCPXHOCTH U BJICMCHTOB,

— Teopemy Duepa;

— OCHOBHBIE ITPaBHJIA U IPUEMBI U300PAKEHHSI TPOCTPAHCTBEHHBIX (PUTYp HA TIOCKOCTH;
YMETb:

— BBIIOJIHATH YCPTCIKU 10 YCIIOBUAM 3a/1a4,

— BBIYUCIATH OCHOBHBIE AJIEMEHTHI TPABHIIBHBIX MHOTOTPAHHHUKOB;

— CTPOUTH NPOCTEUIINE CEUYEHUS PABUIBHBIX MHOIOI'PaHHUKOB.

[IpaBuiibHBIE MHOTOTPaHHUKH (TeTpa’Ap, KyO, OKTa’aAp, JOAEKadaAp, HKOCadp).
[TpunoxeHne TEOpUM NPAaBUIBHBIX MHOTOrpaHHUKOB. Teopema Oiinepa. Pemienue 3amau 1no
TEME.

Tema 5.5. Pemmenue 3aga4 no pasaeiy « MHOrorpaHHUK.
CTyneHT H0KEeH 3HATh:

— IOHATHUC MHOI'OTPpaHHUKA, €TI0 IIOBECPXHOCTH, ITIOHATHUC IIPABUJIBHOI'O MHOT'OI'PAHHHKA,

— OINpPCACIICHUC IMPU3MBI, MNapajuICIICNIUIICAa, BHJAbI IMPU3M, OIPCACICHHUC [MUPAMUIBI,
HpaBHHLHOﬁ MUpaMubl;

— OCHOBHBIE ITPaBHJIA U IPUEMBI N300PAKEHHS TPOCTPAHCTBEHHBIX (PUTYpP HA TIIOCKOCTH;

— (QopMyIbl HaXOXKJIEHUST 00BEMOB U IIOIIA IeH TOBEPXHOCTH MHOTOTPAaHHUKOB;
YMETh:

— BBINIOJHATB YEPTEKU 110 YCIOBUAM 3a/1a4;
— BBIYUCIIATH OCHOBHBIE DJIEMEHTHI IIPSMBIX IIPU3M, MAPAIIICIICIIUIIEN0B U IIUPAMUL;
— CTPOMTH NPOCTEHIINE CEUEHNS] MHOTOI'PAaHHHUKOB, YKA3aHHBIX BBIIIE;

— pemiaTh MIAHUMETPUUYECKUE U CTEPEOMETPUUYECKUE 3a7]aul Ha HaXOXKJICHHE T€OMETPUUECKUX
BEJTWYUH (JIJTUH, YTJIOB, IJIOMIa /e, 00bEMOB);

— IIPOBOAMTH I0KA3aTENIbHBIE PACCYKICHUS B XO€ PELICHUS 3a/1a4.
Pemenne 3amad Ha BBIYMCIIEHME OCHOBHBIX 3JIEMEHTOB MHOTI'OIPDAHHHMKOB, IUIOMIAAECH MX
HOJTHOM ¥ GOKOBOM MOBEpXHOCTEH, 00BEMOB, TOCTPOCHNUE CEYEHUH.

Pa3nes 6. Tena u NOBepXHOCTH BPALICHHS.
Tema 6.1. Huaunap.
CTyneHT NOKEH 3HATh:

— TIOHATHE TeJa BPALLECHHS U IOBEPXHOCTH BPAILECHNUS;

— OIIpeelIeHuEe HUINHIPA;

— OCHOBHBIE NpaBUJIa U MPUEMbI H300paKeHUs TPOCTPAHCTBEHHBIX (PUTYpP Ha MIIOCKOCTH;
— (bopMyIbl HAXOXAEHUS 00beMa U TUIOIaAel MOBEPXHOCTH LIMIHHIIPA;

YMETB:
— BBINIOJHATD YEPTEKU 110 YCIOBUAM 3a/1a4;

— BBIYHCIATE OCHOBHEBIC DJIEMCHTBI HUJIMHIAPA,
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— CTPOUTH MPOCTEHUIINE CEUEHUS IIMINHIPA;

— pemiaTh 3a7aud Ha HaXOXKICHHE TUIONIAAU OOKOBOH IMOBEPXHOCTH, MOJHOW MOBEPXHOCTU U
o0beMa UIIMHIIPA;

— MPOBOAMTH JI0KA3aTEIbHBIE PACCYKJCHHUS B XO/I€ PELICHUS 3a]1a4.

[Tonsitne munmuaapa. Pa3zBepTku 00KOBOM M MOJIHON moBepxHOCTeH. CedeHus MUJIUHIpA.
Pemienne 3agauy Ha HAXOXKJIEHHWE OCHOBHBIX JJIEMEHTOB LMJIMHJpPA, IJIOMIAIX €ro IMOJHOU U
OOKOBO¥ MOBEPXHOCTEH, 0OBEMA.

Tema 6.2. Konyc.
CTyneHT 10KEeH 3HATh:

— TIOHSTHE TeJIa BPAIICHUS U MIOBEPXHOCTH BPAILICHUS,
— OnpeJieNieHre KOHyca;
— OCHOBHBIC ITPaBHJIA U IPUEMBI U300PKEHHS TPOCTPAHCTBEHHBIX (PUTYpP HA TIOCKOCTH;

— (dopMyIbl HAXOXKAEHUS 00beMa U TUIOIIACH TOBEPXHOCTH KOHYCA;
YMETb:

— BBIIOJHAThH YEPTEKHU 10 YCIOBUSAM 33]1a4;
— BBIYHUCIATH OCHOBHBIE 3JIEMEHThI KOHYCA;
— CTPOUTH NPOCTEHUIINE CEUEHUSI KOHYCA;

— pemiath 3ajJ1a4M Ha HaXOXJICHUE IUIOIMIAIH OOKOBOW MOBEPXHOCTH, MOJHOW TMOBEPXHOCTH U
00beMa KOHYCa;

— IPOBOAUTH JOKA3aTENIbHBIE PACCYKICHMS B XO/I€ PELLIECHUS 3aay.

[Tonstue konyca. Pa3BepTku OokoBOM M mosHONM noBepxHocTeil. CedeHus KoHyca.
Pemienue 3a1a4 Ha HaXOKJEHUE OCHOBHBIX JIEMEHTOB KOHYCA, IJIOIIAN €0 NOJHOU U OOKOBOI
HoBepXHOCTeH, 00beMa.

Tema 6.3. lllap u cepa.
CTyneHT T0KEeH 3HATh:

— MOHSATHE TENa BPAIEHUS U IOBEPXHOCTH BPALLECHUS;
— oIpeJesieHus mapa 1 chepsl;
— OCHOBHBIE ITPaBUJIa U IPUEMBbl U300PAKEHHS IPOCTPAHCTBEHHBIX (PUT'Yp HA MIIOCKOCTH;

— (opmynbl Hax0XKJIeHUs: o0beMa 11apa, IIIOIIa el TOBEPXHOCTH 11apa U cepsl;
YMETh:

— BBIIIOJIHATH YEPTCIKHU 110 YCIIOBUAM 3aj/1ay,
— CTPOUTH HpOCTGﬁH.IPIC CCUCHUA 1Iapa,
— peuaTh 3aaa4i Ha HaXOXJACHUC TIOIaan ITIOBEPXHOCTH, o0BbeMa mapa,

— TIPOBOJUTH J0Ka3aTeIbHBIE PACCYKACHHS B X0/I€ PEIICHHUS 3a/1a4.
[Monsitue mapa u chepbl. Pemenne 3amgay Ha BBIYMCICHHE TUIOMIAIU TOBEPXHOCTH H
o0bema mapa.

Pa3nen 7. KoopanHaThbl U BEKTOPBI.
Tema 7.1./IekapToBa cucTeMa KOOPAUHAT B MPOCTPAHCTBE.
CTyneHT H0JKEeH 3HATh:

— TIOHATHE NMPSIMOYTOJIBHOW JIEKapTOBOM CUCTEMBI KOOPAMHAT B IPOCTPAHCTBE;
— (GopMyJIbl PACCTOSHUS MEXKIY TOYKAaMH C 33JaHHBIMA KOOpAMHATAMM M KOOPAMHATHI
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CepeIMHBI OTPE3KA;

— ypaBHEHHUE cepsl;
YMETb:

— HaxXOIWUTb PACCTOSAHHUEC MCKAY TOUKAMM C 3aJaHHBIMU KOOpJAWHATAMHM W KOOPAWHATHI
CEPECANHBI OTPE3KA,

— COCTaBIISITh ypaBHEHUE CEPHIL.

[IpssMmoyrospbHas (IeKapTOBa) CHCTEMa KOOPAWHAT B MPOCTpaHCcTBe. KoopawHAThl TOUYKH.
DopMyIIbl JIJIs1 BBIYUCICHHS PACCTOSIHUS MEXKAY JBYMSI TOUKAMU, KOOPJUHAT CEPEIUHBI OTPE3KA.
Penienue npocTelumx 3a1ad 1o TeMe.

Tema 7.2.BeKkTOpBbI B IPOCTPAHCTBE.
CTyneHT 10KEeH 3HATh:

— MOHSTHE MPSIMOYTOJIBHON JEKapTOBOM CHUCTEMBI KOOPIUHAT B IPOCTPAHCTBE;

— (opMyNBl pacCcTOSHUS MEXAY TOYKAMH C 3aJaHHBIMH KOOPJAWHATAMU W KOOPIUHATHI
CEepEeUHbI OTPE3KA;

— OIpEeNEeSICHUE BEKTOPA, IEUCTBUI HAJl BEKTOPAMH;
— CBOWCTBa JIEUCTBUI HaJl BEKTOPAMH;

— MOHSTHE KOJUIMHEAPHBIX U KOMIUJIAHAPHBIX BEKTOPOB;
YMETh!

— HaxOJWUTb pPaACCTOAHHUEC MCKAY TOUYKaAMM C 3aJaHHBIMU KOOpJWHATaAaMM W KOOPAWHATLI
CCPCANHDBI OTPC3KA,

— BBIIIOJIHATD HeﬁCTBHH Haa BEKTOpaMu,
— pacKiIaAblBaTb BEKTOP Ha COCTABJIAIOIINC,
— BBIYUCIEITH AJIMHY BCKTOPA, YIroJl MKy BEKTOpAMHU;

— BBIYHUCIATH CKAJISPHOE TPOU3BEACHNE BEKTOPOB.

[ToHsATHE BeKkTOpa B MPOCTPAHCTBE, JJIMHA BEKTOPA, PABEHCTBO BEKTOPOB, Pa3JIOKCHHE
BCKTOpa IO KOOPAWMHATHBIM BEKTOPAaM, KOMILIIAHAPHBIC BCKTOPHI, (bOI)MYJ'II)I JJIs1 BBIYUCJIICHUA
KOOpJMHAT BEKTOpa W ero JiuuHbl. JleiictBus Haa Bektopamu. CKalspHOE NPOU3BEIACHUE
BEKTOPOB.

Tema 7.3. Pernenue 3aaad.
CTyneHT JOKEH 3HATh:

— IIOHATHUC HpﬂMOYFOJ'IBHOfI IleKapTOBOfI CHUCTCMBbI KOOpAWHAT B IPOCTPAHCTBE;

— (opMyNnBl paccTOSHUS MEXAY TOUYKAMH C 3aJaHHBIMA KOOpJWHATAMH U KOOPIUHATHI
CepeIUHBI OTPE3Ka;

— ypaBHeHUe cdepsl;
— OIpenesIeHUE BEKTOpa, IEUCTBUI HaJl BEKTOPAMMU;
— CBOMCTBa JICMCTBHUI HaJl BEKTOpPaMUu;

— TMOHSATHE KOJUIMHEAPHBIX U KOMIUIAHAPHBIX BEKTOPOB;
YMETh:

— HaxOJWUThb pPACCTOAHHUE MCEKAY TOUKaMM C 3aJaHHBIMHU KOOpJWHAaTaMM W KOOPAWHATHI
CCPCANHBI OTPEC3KaA,

— COCTaBIISITh ypaBHEHHUE Cephl;

— BBINOJHATD JEHUCTBUS HAJl BEKTOPaMU;

— PacKJIaabIBaTh BEKTOP HAa COCTABIIAIOIIHNE;

— BBIYUCIIATH JJIMHY BEKTOPA, YIOJI MEXKIY BEKTOPAMU;

— BBIYUCETH CKAJIPHOC IIPOU3BCACHHUEC BCKTOPOB.
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Pemrenne 3aaa4 Ha BBIYHUCICHUC MJIMHBI BEKTOpA, yrila MEXAY BCKTOpaMH, OIMPEACIICHUC
KOOpAUHAT CCPCANHBI OTPE3Ka U CKAJIPHOTO MMPOU3BCACHNA BCKTOPOB. HpI/IMeHeHI/IC BCKTOPOB K
PEHICHUIO CTCPEOMECTPUICCKUX 3a1a4.

Pa3zgen 8. OCHOBBI TPUTOHOMETPHH.
Tema 8.1. Pannannas mepa yriia. CHHYC, KOCHHYC, TAHT'€HC U KOTAHTEHC Y1 CJIa.
CTyneHT JOJKEH 3HATh:

— OIpeJelIeHNE paauaHa, OHATHE paUaHHON MephI yIJa;

— (dopmyIbl epeBoa rpayCHON Mephl yIia B paJuaHHyl0 U 00paTHO;
— OIpEJelIeHnEe CUHYCa, KOCUHYCa, TAHI'€HCA U KOTaHI€HCa YnCIa;

— 3HAKU TPUTOHOMETPUYECKHUX (YHKIUH 110 YETBEPTSIM;

— Ta0NMIly OCHOBHBIX 3HAYCHUN TPUTOHOMETPUUIECKUX (PYHKIIHIA;
YMETb:

— HaXOJUTh 3HAYCHUS TPUTOHOMETPHUUECKHUX BBIPAKEHUH, UCIIONIB3Yys TIPU HEOOXOUMOCTH HH-
CTpYMEHTAJIbHBIE CPEJICTBA; MOJIb30BATHCS MPUOIMHKEHHON OIEHKOM MPH MPAaKTHUYECKUX pac-
yerax;

— OIpeNeNIATh 3HaKU TPUTOHOMETPUUECKUX (DYHKIIMH [0 YETBEPTSM.

[Tonsitue paguanHoi Mepbl yrina. EquHuuHas okpyxkHocTh. CUMMETPUS HA OKPYKHOCTH.
@dopmyiibl niepexoAa OT IpaJyCHOW Mepbl K paauaHHON u HaoOopotT. OmperneneHHe CHHYca,
KOCHHYCa, TAHT'€HCA U KOTAaHT'€HCa YKCla. 3HAKK TPUTOHOMETPUUYECKUX (PYHKIMM 110 YETBEPTAM.
Tabnuua OCHOBHBIX 3HAUE€HUI TPUTOHOMETPUUECKUX (QYHKLIUH.

Tema 8.2. OcHOBHBIE (pOPMYJIBI TPUTOHOMETPHH.
CTyneHT H0KEeH 3HATh:

— ompezeneHue paguana, GopmyIbl epeBoaa rpalyCHON Mephl yria B paJuaHHy0 U 00paTHO;
— OIpeJesieHne CUHYCa, KOCUHYCa, TAHI'€HCA U KOTaHI€HCa YnCIa;

— OCHOBHbIE (DOPMYJIBI TPUTOHOMETPUH, IEPEUUCIICHHBIE B IPOIpaMMe Kypca;
YMETB:

HpeO6pa3OBBIBaTI) TPUTOHOMCTPHYCCKUEC BBIPAKCHUA, HCIOJIB3YsA TPUTOHOMCTPHYCCKUC
bopMyIbI.

OcCHOBHBIE TPUTOHOMETPUYECKHE TOXAECTBA, (QopMyiabl mnpuBeaeHUs. DopMyIbl
CIIOKCHUS, JBOWHOTO M TIOJIOBHHHOTO apryMeHTa, TIIOHWKEHUS CTereHH. [IpumMepsr
npeoOpa3oBaHrs TPUTOHOMETPUUYECKUX BBIPAXKEHUH C HCMHOJIb30BAaHHMEM OCHOBHBIX (HOpMYyIl
TPUTOHOMETPHH.

Tema 8.3. Tpuronomerpuyeckue GyHKINH.
CTyneHT NOKEH 3HATh:

— OIIpEJICJIEHUE CUHYCa, KOCUHYCA, TAHI€HCA U KOTaHI'€HCa YUCIIa;
— CBOWCTBA U TpaIKU TPUTOHOMETPHUECKUX (DYHKIIUIA;

YMETh:
— CTPOUTH TpapUKH TPUTOHOMETPUUYECKUX (PYHKIUH.
@DYHKIHMH y=Sin X, y=COS X , y=tg X, y=ctg X, OCHOBHBIE CBOICTBA U IrpapuKu.

Tema 8.4. Pemienne npocrediuX TPUTOHOMETPHYECKUX YPABHEHM.
CTyneHT NOKEH 3HATh:

— MOHSTHE 00pPAaTHBIX TPUTOHOMETPHUUECKHUX (YHKITHII;

— CMOCOOBI pelIeHus MPOCTEHIINX TPUTOHOMETPUYECKHX YPaBHEHUH;
YMETh:
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— pemiaTh NpocTeHine TPUrOHOMETPUYECKUE YPABHEHHUS;

— peuiaTb HECIOKHBIE TPUTOHOMETPUYECKHE YPABHEHMS, CBOJAIIUECH K IPOCTEHIINM C
HOMOILBIO TPUTOHOMETPUYECKUX (POPMYIL.

ApKcUHYC, apKKOCHHYC, apKTaHreHc uucia. [lpumepbl pemieHus OpocTeHInx
TPUTOHOMETPUYECKUX YPAaBHECHUI. YPaBHEHMs, CBOIAILMECS K KBaJpATHBIM M COBOKYITHOCTH
JTuHEWHbIX. OJTHOpOJHbIE YpaBHEHHUS NEPBOM M BTOpPOM cTeneHH. PeleHune ypaBHEHUI MeTonamu
3aMEHbI HEU3BECTHOT O, PA3JI0KEHUS HA MHO>KUTEIH.

Pa3zgen 9. Hauaja MaTeMaTH4eCKOro aHAJIM3a.
Tema 9.1. IlpousBognas pyHkuum.
CTyneHT JOJKEH 3HATh:

— OIPEICIIEHUE YUCIOBOH IIOCIECA0BATEIBHOCTH;

— MOHSATHE O MpeAeIIe MOCIEI0BaTEIBHOCTY;

— TIOHSTHE MTPOU3BOIHOM, €€ TEOMETPHUSCKUI 1 (PU3NIESCKHIA CMBICIT;
— oIlpeJiesIeHUe BTOPOil MPOU3BOAHOM, ee pru3nueckuii cMbIc;

— ypaBHEHHE KacaTelbHOW K rpaduKky (QYHKIMH B yKa3aHHOW TOYKE, TOHSATHE YTIJIIOBOTO
Kod(uImeHTa npsamMoii;
YMETh:

— BBIYUCIIATH IPOCTEULLINE IIPEIECIIBI;
— BBIYUCIATH 3HAUEHHUE IPOM3BOJHON (QYHKIIMU B YKa3aHHOU TOUKE;
— HaXxOJIUTh YIJIOBOH KO3(PPHUUIMEHT KacaTelbHOH, COCTaBIATh YpaBHEHHE KacaTelbHOH K
rpaduky QyHKIIUHN B yKa3aHHOH TOYKE;
— HAaXOAWUTb CKOPOCTb M YCKOPEHUE MAaTCpPUAILHOM TOYKH, HCIO/Ib3Ys IEPBYIO U BTOPYIO
IIPOU3BOJHBIE.
[Tonsatue o mpenene mnocienaoBaTenbHOoCcTH. IloHATHME mpom3BOAHOM (QyHKUMH, ee

¢usnueckuit U reomerpuyeckuii cmeica. [loHsTHe BTOpOW mpOM3BONHOW (yHKIMM, ee
¢duznueckuit cMbIci. Y paBHEHHE KacaTeabHOU K rpadpuky GyHKIUU.

Tema 9.2. IIpousBoanbIe dj1eMEeHTAPHBIX QyHKIWH M TpaBuJIa 1u(pdepeHIpoBaHus.

CTyneHT T0KEeH 3HATh:

— npaBuwia U Gopmyiibl U GepeHIIMPOBaHNS OCHOBHBIX 2JIEMEHTAPHBIX (DYHKIIMIHA;

YMETB:

— HaXOJUTh IPOU3BOHBIE OCHOBHBIX JIEMEHTAPHBIX (DYHKIUA.

Tabnuna npou3BOJHBIX OCHOBHBIX AJIEMEHTApHbBIX (PYHKIMH (CTENneHHasl, oKa3aTeabHas,
Jgorapupmuueckas, TpuroHomerpuueckue). [IpaBuia HaxOoXIE€HUS TPOU3BOAHOM CYMMBI,
pa3HoCTH, MPOU3BeACHUS W 4yacTHOTO (ynkiuit. [IpousBognas crnokHou QyHkiuu. Pemienue
3a/1a4 Ha HAXOX/ICHUE ITPOU3BOJHBIX.

Tema 9.3. IlppMeHeHHe MPOU3BOIHOM K HCCICAOBAHUIO (PYHKIMIA.
CTylleHT NOJKEH 3HATH:

— mpaBwia u ¢opmyisl TuddepeHIpoBaHus (QYHKUIUH, NEPEeUYUCICHHBIX B IpOrpaMMme
JUCIUIINHBI,

— JI0CTaTOYHbIE MPU3HAKU BO3PACTaHUsS U YObIBaHUA (DYHKIIMHU, CYIIECTBOBAHHS SIKCTPEMYMOB;

— 0011y10 cXeMy UccieIoBaHus GYHKIHMHM U OCTPOEHUS Ipa)UKOB C TOMOIIBIO TPOU3BOTHOM;

— TPaBWIIO HAXOXIEHUS HaMOOJBIIET0 U HAMMEHBIIIETO 3HaUeHUs! (PYHKIIUN Ha TIPOMEXKYTKE;
YMETB!
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— nuddepeHpoBaTh GyHKIIUN, UCTIONIB3Ys TAOIUITY U MPAaBHUJIA BEIYMCIICHUSI IIPOU3BOIHBIX;

— IMPUMCHATH MPOU3BOAHYIO I HAXOXIACHUSA MPOMCKYTKOB MOHOTOHHOCTH U DKCTPECMYMOB
byHKIINY,

— HaxOAWuTb MPOU3BOJHYIO BTOpPOIo IOpsAdKa, IHIPUMCHATHL BTOPYIO IMIPOU3BOAHYIO IJIA
ucclieIoBaHus (DYHKIIHH;

— HaXOJUTh HaUOOJIbIIICe U HAMMEHbIIICE 3HaUCHHE (DYHKIIMU Ha TIPOMEXKYTKE.

YcnoBust Bo3pactaHusi U yObiBaHus (QyHKIuH. CTalMOHAPHBIE M KPUTUYCCKHE TOYKH
¢ynkunu. HeoOxoauMoe 1 JOCTaTOYHOE YCIOBHE IKCTPEMyMa. Y CIIOBUE BBHITYKIOCTH (PYHKIIUU
BBEepX (BHHU3), HAJIMUKE Touek repernda. Hambosnpiee n HamMeHbIee 3HAYCHUE (PYHKIIMU Ha
npoMexyTke. PemieHue 3amad Ha TpPUMEHEHUE MPOU3BOJHOW K HWCCIENOBaHHWIO (DYHKIMU WU
MOCTPOCHHE TPAPUKOB.

Tema 9.4. Pemienue 3a1a4 NPUKJIATHON HANIPABJIEHHOCTH.
CTyneHT H0KEeH 3HATh:

— IIOHATHUC HpOHSBOﬂHOﬁ, €C FCOMCTpI/I‘ICCKI/Iﬁ n (1)I/ISI/I‘IGCKI/II71 CMBICJI;

— mpaBwia u ¢Gopmyisl auddepeHIpoBaHns (QYHKIUH, TEPEUYUCICHHBIX B IPOTpaMMe
JUCLHUIIINHBL,

— JIOCTaTOYHBIC MPU3HAKU BO3PACTAHUS U YObIBaHHUS (DYHKIIMH, CYIIECTBOBAHHS SKCTPEMYMOB;
— ollpeJiesIeHue BTOPOil MPOM3BOAHOM, ee (pu3nueckuii cMbIc;

— MpaBWJIO HAXOKJEHUS HAaMOOJIBILIEr0 M HAMMEHBUIETO 3HaUeHUs (PYHKIIMU Ha IPOMEXKYTKE;
YMETh!

— muddepeHIUPOoBaTh PYHKIMH, UCTIONB3YS TAOIHITY U MPaBUiIa BEIYUCICHUS TPOU3BOTHBIX;

— BBIYUCIATH 3HAYCHHUE MTPOU3BOJHON (QDYHKIIMU B yKa3aHHOU TOUKE;

— MPUMEHSTHh MPOU3BOAHYIO JJISI HAXOXACHUS MPOMEKYTKOB MOHOTOHHOCTU U IKCTPEMYMOB
byHKINY;

— HAaXOAWTh NPOU3BOAHYIO BTOPOTrO TMOPSAKA, MPUMEHATH BTOPYK) MPOU3BOJHYIO s
uccienoBanus QyHKINH,

— HaXOJHUTb HanOOJIbIIIee U HAMMEHbIIIEe 3HAUCHHE CI)YHKI_II/II/I Ha IIPOMEIKYTKE;

— pelaTh HECJOXKHBbIE NPUKIATHBIE 3aJaud HAa HaX0XKJAEHUWE HaWOOJBIIMX M HAUMEHBIINX
3HAYECHUI PEaIbHbIX BEIIMYUH.
IIpumepsl UCIIONB30BaHUS TNPOU3BOJHOM U HAxXOXKJICHUS HAWIYYIIErO pElIeHUs B
MIPUKIIAIHBIX 3aa4ax.

Tema 9.5. IlepBooOpa3Has pyHKknmu.
CTyneHT T0KEeH 3HATh:

— onpejeneHne NepBooOpasHOM;
— TIOHSITHE HEOIIPEIEJIEHHOTO HHTETPaa;
— Ta0NMIly ¥ TpaBUIa BEIYUCIECHUS IEPBOOOPA3HBIX;
YMETb:
— BBIYHUCIATH IEPBOOOPA3HBIE 3JIEMEHTAPHBIX (PYHKIUI ¢ TOMOILBIO TaOIMII U IPaBUII;
— BBIYUCIIATH nepBoo6pa3Hy}0, YAOBJICTBOPAIOIIYIO 3aJaHHBIM HaYaJIbHBIM YCJIIOBHAM.
Onpenenenue nepBoodpa3Hoil. MHOXKECTBO BCeX MEPBOOOPA3HBIX I AAHHOW (PYHKIHH,
HOHSATHE HeOompeAeneHHoro uHrerpana. [IpaBmma HaxokaeHHs TmepBooOpasHbIX. Tabmmia
NEepBOOOPA3HBIX OCHOBHBIX 3JIEMEHTAPHBIX.

Tema 9.6. OnpenesieHHbINH HHTETPAJ H HEKOTOPBIE €ro MPUJIOKEHHS.
CTyneHT T0KEeH 3HATh:

— onpeeneHne nepBooOpazHoii;
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— TaOJUIly U NMPaBUJIa BEIYMCIICHHS TIEPBOOOPA3HBIX;
— IMOHATHC OIIPCACICHHOIO MHTCIpaia, €ro I‘COMCTpI/I‘-ICCKI/II\/'I CMBICJI,

— TMOHATHE KPUBOJMHEHHOM Tpamenuu, Crocod BBIYMCICHUS IUIONIAJH KPUBOJIMHEHHOM
Tparenuu ¢ noMmoursio popmynsl Herorona-JleiiOnumna;

— cnoco0 BbIYMCIIEHUs 00bEeMa Tejla, HOJYyYEHHOTO BpallleHueM KpUBOJIMHEHHO Tpanenuy;
YMETB:

— BBIYUCIIATH EPBOOOPa3HbIC AIEMEHTAPHBIX (PYHKIIMIA ¢ TOMOIIBIO TAOIHIIl U TIPABUIL;
— HaXOJUTh IUIOMIAAN KPUBOJIMHEHHBIX Tparenuid moMoIibio ¢popmyinsl HeroToHa-JIeiionua;
— MPUMEHSTh ONPEEICHHBIN HHTErpai sl BBIYUCIIEHUS TUIomaneit puryp;

— BBIYHUCIATH 00BEM TeJa, HOTYYSHHOTO BPAIICHHEM KPUBOJIMHEHHON TPAaIeIIH.

[Tousitue omnpeneneHHoro uHrerpana. IloHatue KpuBoiaMHEHHON Tpaneuuu. Popmyna
Herorona — JleiiOnuna. [IpuMeHneHne ompeneseHHoro WHTerpaiga Ui BBIYUCICHHS IIOMIAIeH
¢buryp u 00beMOB Teja, MOJTYYSHHOTO BpallleHUEM KPUBOJIUHEHHON Tpanenuu.

Pazgen 10. djieMeHTHI KOMOMHATOPUKH.
Tema 10.1. OcHOBHbIE NOHATHS KOMONHATOPHKH.
CTyneHT NOKEH 3HaTh:

— OCHOBHBIC ITOHATHUA KOM6I/IHaT0pI/IKI/I;

— (opMyIIbl ISl BBIYMCIIEHUS YUCIla IEPECTaHOBOK, Pa3MEIICHUH, COUeTaHUIH;
YMETB:

— peuarsb 3aaa41 Ha IMoACUYCT YrCJia IICPCCTAHOBOK, pa3MeH_[eHI/II71 u COquaHHﬁ;

— pewiath 337a4y Ha epedop BapUaHTOB.
KombOunaropusle koHCTpykuuu. @Dopmysbl JUisi BBIYUCIEHUS 4YHUCIA [E€PECTAHOBOK,
pasmeleHnii, coueranuii. KomOuHaTopHOE PaBUIO YMHOKEHHUS.

Tema 10.2. Pernenne 3axau.
CTyneHT T0KEeH 3HATh:

— OCHOBHBIE MTOHATHS KOMOMHATOPUKH;
— (opMyIbl 17151 BEIUMCIICHUSI YUCIIa IEPECTAaHOBOK, pa3MEIeHHUH, COueTaHuM;

— (dopmyny 6unoma Herotona, Tpeyronpauk Ilackans;
ymemy:

— pewiaTh 3aJa4M Ha IIOJCYET YUCIA IIEPECTAHOBOK, Pa3MEILEHUI U COYCTaHUN;
— pemaTh 3a7auu Ha npuMeHeHne OuHoma HproToHa;

— pemiath 337a4y Ha epedop BapUaHTOB.
Pemenue 3anau Ha nepe®op BapHaHTOB, IPABUIIO YMHOKEHUS, POPMYJIbI IIOJICUETA YHCTIa
NePEeCTaHOBOK, pa3MelleHHni, coueTannii. @opmyna 6bunoma HeroToHa, TpeyronsHuk Ilackans.

Pa3nes 11. Dy1eMeHThI TEOPHH BEPOSITHOCTEN H MATEMAaTHYECKON CTATHCTHKH.
Tema 11.1. OcHOBHBIC IOHATHSA M TEOPEMbI TEOPUHU BEPOSITHOCTE.
CTyneHT JOKEH 3HATh:

— KOMOMHATOpPHOE TPaBUJIO YMHOXEHHS M (OpPMYJBI HAXOXKIEHHUS YHCIa MEpPEeCTaHOBOK,
pa3sMELIEHU U COUYETaHUI;

— TIOHATHE CITyYalHOTO COOBITHS,
— KJIACCHYECKOE U CTATUCTUYECKOE OINPENAETIEHUE BEPOSITHOCTH;
— TIOHATHE O HE3aBUCUMOCTH COOBITHIA,

— TEOPEMBI O CIIOKEHUU U YMHOKEHUU BEPOSTHOCTEM;
YMETB:
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— OILCHHBATH I10 OTHOCHUTEIBHOMN 4acTOTe COOBITHE U €T0 BCPOATHOCTD,

— BBIYUCIIATH B HpOCTGﬁH.IPIX ClIydadx BCpPOSATHOCTHU COOBITHII HA OCHOBE nmoacuc€ra 4ucia
HCXO0O0B,

— IIPUMEHSATH TEOPEMBI O CIIOKEHUN U YMHOKEHHUH BEPOSTHOCTEM.

[TonsiTHE O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTAX OKPYXKAIOLIEro MHpa.
Cayuaitable coObiTus. Kiaccuueckoe M CTaTHCTHUECKOE ONPENEeNICHUE BEPOSTHOCTU COOBITHSL.
Bbruucnenne BepOSTHOCTH COOBITHMM Ha OCHOBE MHoOjcuyeTa uucina ucxonoB. CroxeHue u
YMHOXXeHHUE BeposTHOcTel. [IoHATHE 0 HE3aBUCUMOCTH COOBITHIA.

Tema 11.2. DjaeMeHTHI MATEMATHYECKOH CTATHCTHKH.
CTyneHT T0/KEeH 3HATh:
— OCHOBHBIC TOHSATUS CTaTHCTUKH  (BBIOOpKA, MOja, MeQuaHa, pa3Max, CpeaHee
apudMeTHYECKOe, 4acTOTa);
YMETh:
— OIICHUBATh IO OTHOCHTEILHON YacTOTE COOBITHE U €T0 BEPOSTHOCTD;
— TPENCTaBIATh C TMOMONIBIO TaOJHIl, JUarpaMM W TpaduKOB YacTOTHOE pacmpe/eiieHue
aHHBIX;
— HaxoJUTh MOJY, MEIUaHy, pa3Max, cpelHee apu(pMEeTHYecKOe COBOKYITHOCTH YHCIIOBBIX
JTAHHBIX.
3agaun MaTeMaTH4YeCKOH cTaTUCTUKH. OCHOBHBIE ITOHATHUS MATEMATHUUYECKONH CTATUCTUKHU
(BeIOOpKA, cpenHee aprudMeTHYECKOe, MeIMana, MoJia, pa3Max). [IpeacTaBieHue JaHHBIX B BUJIC
Ta0JIMI, aUarpaMM, TpaduKkoB. AHAIIN3 PEATbHBIX YHCIIOBBIX JIAHHBIX, MPEACTABICHHBIX B BHUJIC
JIarpamm, rpaduKoB.

Tema 11.3. Pernenne 3axau.
CTyneHT H0KEeH 3HATh:

— OCHOBHBIC TIOHSATHS CTATUCTHKH (MOJa, MeJMaHa, pa3Max, cpeiHee apudMeTHUecKoe,
4acToTa);

— KJIACCUYECKOE U CTATUCTUYECKOE ONPEIEICHUE BEPOSITHOCTH;
YMETB:

— OIIGHMBAaTh IO OTHOCUTEIBHON YacCTOTE COOBITHE H €TO BEPOATHOCTD;

— BBIYUCIATH B TPOCTEHINNX CIydasX BEPOSITHOCTH COOBITHI HAa OCHOBE IOJICYETa YHUCIIa
HCXOJIOB;

— MPENCTaBIsATh C TMOMONIbIO TaONWIl, JUarpamMM U TpadHuKOB YacTOTHOE pachpeieleHue
JTaHHBIX;

— HaxogUTh MOJAY, MeIuaHy, pa3Max, cpelHee apu(pMeTHYecKoe COBOKYIMHOCTH YHCIOBBIX
JTAHHBIX.
Pewenue 3amau o Teopuu BEpOATHOCTEN U MaTEMaTUYECKOW CTaTUCTHKE.

Pa3nes 12. YpaBHeHHUsI 1 HEPaBEeHCTBA.
Tema 12.1. PaBHOCH/IBHOCTH YpaBHeHHH. OCHOBHBIE IPHEMBI PeLICHUS] YPABHEHHUI.
CTyneHT NOKEH 3HATh:

— OIIpeJIeJIEHUE YpaBHEHMS,
— TIOHSATHE KOPHS YPaBHEHUS;

— MOHSTHE 00JACTH OMYCTUMBIX 3HAUEHUH;
— MOHATHE PaBHOCUIIbHOCTU ypaBHEHUM;

— OCHOBHEIE  CIIOCOOBI peICHNA  palluOHAJIBHBIX, ITIOKAa3aTCJIbHBIX, J'IOl"apI/I(l)MI/I"IeCKI/IX,
HpOCTefIIHI/IX HPppalMOHAJIBHBIX U TPUTOHOMCTPUICCKUX ypaBHeHPIfI;

YMETB:
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— peliaTh pallMOHAIbHBIE, TOKa3aTeNIbHbIe, JorapuMUYecKue, MPOCTeHIINe UppaloHaIbHbIe
Y TPUTOHOMETPHUUECKUE YPABHEHUS;

— HCIOJIb30BaTh IrpaUyecKuil METOJ pelIeHUs YpaBHEHUM;

— H300pa)kaTh HA KOOPJMHATHOMN IUNIOCKOCTH PEILIEHUS ypaBHEHUI.
OmnpezneneHue ypaBHEHMs, MOHATHE KOPHS ypaBHEHMs, 00JacCTh AONYCTHUMBIX 3HAYCHHUH
nepeMeHHo#. PaBHocuibHbIE ypaBHEHUS. OCHOBHBIE IIPUEMBI PELLIEHUS YPAaBHEHUI.

Tema 12.2. CucTtemMbl 4 COBOKYITHOCTH YPABHEHMIA.
CTyneHT JOJKEH 3HATh:

— OIIPEACIICHUE CUCTEMBI U COBOKYITHOCTH YPaBHEHUM;

— MOHATHUE PEIIEHUS Y CUCTEMBI U COBOKYITHOCTH YPaBHEHUM;
— TOoHATHE 00JaCTH TOMYCTUMbIX 3HAUEHUI YpaBHEHMUS,

— MOHATHE PAaBHOCHIBHOCTU YPAaBHEHUM, CHCTEM ypaBHEHUM;

— OCHOBHBIC TIPUEMBI U METOMABI PEUICHUsI CUCTEM YpaBHEHHH (IIOJCTaHOBKA, airedpamdeckoe
CJIO’KEHUE, 3aMeHa NTePEMEHHBIX );
YMETB:

— peuiath paluoHalbHbIE, [TOKa3aTeIbHbIEC, JOrapuPpMHUUECKUE, IPOCTEHIINE HppallMOHAIbHbIE
Y TPUTOHOMETPHUYECKUE YPABHEHUS;

— pemiaTh CUCTEMbl ypaBHEHUH, HCIOJb3ysl OCHOBHBIE MPUEMBbI U METOIbI (IIOJCTaHOBKA,
anreOpanyecKoe CIoKEeHUE, 3aMeHa MEPEMEHHBIX );

— HCIIOJIBb30BAaThb Fpa(I)I/I‘leCKI/Iﬁ MCTOJ PCHICHHA CUCTEM ypaBHeHHﬁ;

— u300paXkaTb HA KOOPJMHATHON IVIOCKOCTH PEILIEHHs CUCTEM C JIBYMsI HEU3BECTHBIMH.

[ToHsATHS CHCTEMBI U COBOKYITHOCTH ypaBHEHHA. ['paduueckue WUTIOCTpALUU PEUICHHUS
CUCTEM M COBOKYNHOCTEH ypaBHEHUH. OCHOBHBIE IIPUEMBI U METOJbl PEIICHUS CUCTEM
ypaBHEHUH (II0JICTAaHOBKA, alireOpanyeckoe CI0XKEHNe, 3aMeHa EPEMEHHBIX ).

Tema 12.3. Pemienue 3aaa4 mo TemMe.
CTyneHT JOMKEH 3HATh:

— IIOHATHEC PAaBHOCHJIIBHOCTHU ypaBHeHI/II\/’I, CHUCTEM,

— OCHOBHBIE CIIOCOOBI pPELICHHs palMOHAJIBHBIX, I1OKA3aTeNbHBIX, JIOrapUPMHUECKUX,
MIPOCTEUIINX UPPALUOHAIBHBIX U TPUTOHOMETPUYECKUX YPABHEHUH;

— OCHOBHBIE NMPUEMBI U METO/BI PELICHUs] CUCTEM ypaBHEHHH (I10JICTAaHOBKA, alredpandyeckoe
CJIOKEHHE, 3aMEHa IIePEMEHHBIX);
YMETB:
— pelaTh paldoOHAIbHbIE, TOKa3aTeIbHbIe, JorapupMuIecKue, NpOoCTeHINe UppaloHaibHbIe
U TPUTOHOMETPUYECKUE YPABHEHUS;
— pemaTh CUCTEMbl YpaBHEHUH, HCHOJb3ysl OCHOBHBIE IMPUEMBbI U METOIbI (IIOACTaHOBKA,
anreOpanyecKkoe CIoKeHHe, 3aMeHa EPEMEHHBIX );
— COCTaBJIATh U pellaTh YPaBHEHHUs U CHUCTEMbI YPAaBHEHUH, CBS3bIBAIOIINE HEU3BECTHBIE BEJIH-
YMHBI B TEKCTOBBIX (B TOM YHCJIE IPUKJIAJHBIX) 3a/1a4ax;
— HCIOJIb30BaTh IpaUyecKuil METOJ pEICHUs CUCTEM YpaBHEHHI;
— u300paXkaTh HAa KOOPJMHATHON TUIOCKOCTH PEIIEHHs CUCTEM C JIBYMsI HEU3BECTHBIMH.
IIpumepsl penieHus 3a1a4d Ha COCTaBIEHUE YPAaBHEHUM U CUCTEM ypaBHEHHM. [Ipumenenne

MaTeMaTHYECKUX METOMOB Ul PEIICHUs COJAEpKaTeNbHBIX 3a7ad W3 Pa3IUYHBIX objacteit
HayKHU W NPaKTUKHU. MIHTepripeTanus pe3ynbrara, y4eT pealbHbIX OTPaHUYEHUN.

Tema 12.4. PABHOCWIBHOCTH HepaBeHCTB. OCHOBHbIE IPHEMbI pellieHUsI HEPABEHCTB.
CTyneHT A0JKEH 3HATh:
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— CBOMCTBA YHCJIOBBIX HCPaBCHCTB,
— IIOHATHC PABHOCUJIBHOCTU HCPABCHCTB;
— IIOHATHE 00JIaCTH JOIMYCTHUMBbIX 3HAYCHHI HEPAaBCHCTBA,

— OCHOBHBEIC  CIIOCOOBI peuicHrud  palMOHAJIbHBIX, IIOKa3aTCJIbHBIX, JIOFapI/I(I)MI/I‘-IGCKI/IX
HCPAaBCHCTB,

— CHOCOOBI PELIECHUS MPOCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB;
YMETB:

— pefuiaTb palnuOHAJIbHBIC, HCCIIOKHBIC I10Ka3aTCJIbHBIC, JIOI‘apI/I(i)MI/I‘-IeCKI/Ie, HpOCTGfII.HHG
TPUTOHOMETPHYCCKHUEC HEPABCHCTBA,

— WCIIOJIb30BaTh rpa)uuecKuii METO PEeIICHHS HEPABEHCTB;

— n300paXkaTb Ha KOOPJMHATHON IJIOCKOCTH PEIIEHHs] HEPABEHCTBA.

UucnoBble HEpaBEHCTBA U UX CBOMCTBA. MeToa MHTEpBaioB. OCHOBHBIE TPUEMBI PELLICHUS
HEPaBEHCTB: PALMOHAIbHBIX, I10KA3aTEJIbHBIX, JIOrapu(MUUYECKUX M TPUTOHOMETPHUYECKUX.
Hcnonp3oBanue CBOWCTB M TpadukoB (QyHKIMA [UIsi pemieHus HepaBeHCTB. [ 'padudeckue
WUTIOCTPALIM PEIIECHUS CUCTEM U COBOKYITHOCTEW HEPABEHCTB.

Pa3znea 13. UToroBoe moBTopeHue.
Tema 13.1. UToroBoe noBropeHue.
CTyneHT 10JKEH 3HATh:

— OCHOBHBIE ITOHSTUS, CBSI3aHHBIE C UCCIIEOBAaHUEM (DYHKLUI C IIOMOILBIO IPOU3BOIHOI;
— QJITOPUTMBI PELICHNs CTAaHJAPTHBIX 3a]1a4 Ha IPUMEHEHHE TPOU3BOIHOM;
— TIOHATHE MEePBOOOPa3HON PyHKIMH, TaOIHUILy TepBOOOPA3HBIX AIEMEHTAPHBIX (PYHKITHIA;

— aJITOPUTMBI PEUICHUs CTaHAAPTHBIX 3a]a4 Ha PUMEHEHUE epBO0OPa3HOI U ONPEEIEHHOTO
UHTErpaa;

— OCHOBHEIE  CIIOCOOBI peliCHUA  pallMOHAJIBHBIX, IIOKAa3aTCJIbHBIX, J'IOl"apI/I(i)MI/I‘IGCKI/IX,
HppaluOHAJIbHBIX U TPUTOHOMCTPHUYCCKUX ypaBHeHPIfI;

— OCHOBHEIE  CITOCOOBI pelicHrud  palMOHaJIbHBIX, IMIOKa3aTCIbHBIX, HOFaqu)MquCKHX
HCPABCHCTB,

— KOMOMHATOpPHOE TNPaBUIO YMHOXKEHHS M (OPMYJIBI HAXOXKIEHHUS YHUCIAa MEPECTaHOBOK,
pa3sMELIEHUI U COUETAHUM;

— KJIACCHYECKOE ONpeEICHHE BEPOSTHOCTH COOBITUN;
— OCHOBHBIC IIOHATHS CTATUCTUKU;
— OCHOBHBIE NpaBUja U MPUEMbI H300paKEeHUS TPOCTPAHCTBEHHBIX (PUTYP HA MIIOCKOCTH;

— ¢opMyibl HaxoXAEHUs OO0OBEMOB M IUIOLIAJIell MOBEPXHOCTH IPOCTPAHCTBEHHBIX (UTYp

(mupamuabl, IPU3MBI, T€JIa BPAILICHUS).
YMETB:

— HCIOJIb30BaTh MPOU3BOJHYIO JUIS U3YUYEHHs CBOMCTB (YHKIUHN U MTOCTPOEHUS TpaduKOB;

— pemiath 3aJjauyd MPUKIATHOIO XapakTepa Ha HaXOXJEHHE HAuOOJBIIEr0 M HAMMEHBILIEro
3HAYCHHS;

— BBIYMCIATH B MPOCTEUIIMX Clydasx IUIomaad MW o0beMbl (UIYp € HCHOJIb30BaHUEM
OIIPEEIIEHHOTO HHTErpaa;

— peuiaTb panuOHAJIBHBIC, ITOKAa3aTCJIbHBIC, J'IOI“apI/I(l)MI/I‘-ICCKI/IC YpaBHCHHA U HCPABCHCTBA,
HppauOHAJIBHBIE W TPHUTIOHOMETPHUYCCKUC YpPaBHCHHA, CBOJAINIUCCA K JIMHEHHBIM U
KBaApPATHBIM;

— COCTaBJIAITb M pCIIaThb YPAaBHCHHUA U CUCTCMBI ypaBHeHPIfI, CBA3BIBAIOIIINEC HCHU3BCCTHBIC



25

BCJIIMYHUHBI B TCKCTOBBIX (B TOM YHUCJIIC HpI/IKJ'IaI[HBIX) 3agadax,;

— pemiath KOMOMHATOpPHBIC 33/1a4M METOAOM Iepedopa, a TaKKe C UCMOIb30BaHUEM (HOpMYI
HaXO0X/ICHHS YMCIIA IEPECTAaHOBOK, Pa3MEIICHUH U COYCTaHHIA;

— BBIYHCIIATH BEPOSTHOCTH COOBITUN HA OCHOBE MOJICUETA YUCIIA UCXO/IOB;

— u300pakaTb Ha IUIOCKOCTM OCHOBHBIE MHOTOTPAHHUKM M Tejla BpAallleHMs]; BBINOJIHATh
YEepTEeKHU [0 YCIOBUSAM 3a/lay; CTPOUTH IPOCTEHIIME CEYEHHsS MHOTOIPAaHHUKOB (IpU3Ma,
NUpaMy/ia) U TeJl BPALCHHUS;

— pemiaTh MIAHUMETPUUYECKUE M CTEPEOMETPUUYECKUE 3a]]a9i Ha HAXOXKJCHUE T€OMETPHUSCKHUX
BEJIMYUH (JIJTMH, YIJIOB, IUIONIa /e, 00bEMOB);

— IPOBOJUTH JOKA3aTEIbHBIE PACCYKICHUS B XO/1€ PELLICHUS 3a/1a4.

Pemenne KOMOMHATOPHBIX M BEPOSATHOCTHBIX 3ahay. PemieHue apoOHO-paliMOHANIBHBIX,
UPPAMOHATBHBIX, TPUTOHOMETPUYECKHX, IOKA3aTeNbHBIX M JIOTAPUPMHUECKUX YpPAaBHEHHH.
Pemenne npoOHO-pallMOHATBHBIX, HPPALMOHAIBHBIX, I[MOKA3aTENIbHBIX W JIOrapu(PMUUYECKUX
HepaBeHCTB. MccnenoBanne ¢pynkuuid. [IponsBoanas. IlepBooOpasHas. MHOrOrpaHHUKH M Tena
BpALCHHUS.

4.2. Pa3nenbl U TeMbl JUCHUIJINH, BUbI 3aHATH, HCIOJb3yeMble 00pa30BaTe/b-
HbI€ TEXHOJIOTUHU (TeMATHYeCKHH MJIaH)

Temarnuyeckuii niIan

Tabauya 3
Kon-¢o Camo- Yposeno
No Bcezo ayo. cmos- oceoeHus
Temut oucyunaunot
n\n yacoe | uacoe | menvnas
Ypoxku | paboma
1 CEMECTP
Pazoen 1. Jleticmeumenvuble uucia u MHodcecmaa
03HaKO-
1 HarypansHEbIe, 1ielTbie B pariioHaIbHEIC Yrcia 1 MUTEITb-
y )
HBIN
eIPOJTyK-
2 ECATHYHBIC IPOOH, TICPUOANIECCKHE TPOOH 1 p .
a /IPODH, TICPHO /P TUBHBIN
3 JleiicTBuTEnbHBIE Yncaa. Moylb 1€HCTBUTEIb- 5 1 1 penpoayK-
HOT'0 YHCJIA. THUBHBIN
. eMpOayK-
4 Pemenne ypaBHeHU U HEPABEHCTB C MOJIyJIEM 2 1 1 PeTpoAyX
THUBHBIN
o enpoIyK-
5 Ornomenwue. [Iponopius, CBOMCTRA MPOMOPITUN 1 P .
poropuu, poropit THUBHBIN
MPOAYK-
6 [TponienT. OCHOBHBIE 3a/1a4W HA TTPOIICHT 2 1 1 POy .
THUBHBIH
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v Apudmernueckuil KOpeHb HaTypajbHOU CcTere- penpoayK-
HHU THUBHBIN
enpoayK-
8 CreneHb ¢ pallMOHATIBHBIM I10Ka3aTelIeM perpoayx
TUBHBIN
9 CreneHs ¢ 1eHCTBUTENBHBIM [10KA3aTEIEM M UX penpoayk-
CBOMCTBA THUBHBIN
10 | KontpomnsHas pabora 1
Paszoen 2. Cmenennas, noxazamenvhas, n1o2apupmuyeckas Qynkyuu
[Monstre Gpynkuuu. O6macTh onpeaeneHus u O3HaKO-
11 i C . p MUTEb-
MHOKECTBO 3HaUCHUI .
HBIN
. . O3HaKo-
OcHoBHbIe cBOMcTBa (hyHKIMI. YeTHOCTD, He-
12 MUTEb-
YETHOCTh, OTPAaHUYEHHOCTh, MOHOTOHHOCTh -
13 Crenennas ¢ynkuus. Ee cBoiicTBa u rpaduk B penpoayK-
3aBUCUMOCTH OT IIOKa3aTens THUBHBIN
14 B3aumHuo obOpatnble ¢pynkuuu. OGnacts onpese- penpoayk-
JICHUS ¥ 00JIaCTh 3HAYCHUI 00paTHOU (DYHKITUU TUBHBIN
. O3HaKoO-
I'padux obpatHO# GyHKIMU. ['paduku 1podHO-
15 JIUHEWHBIX PyHKIUH MUTC]Ib-
i HBII
. O3HaKo-
[Toctpoenue rpadukoB GyHKINH, 33 JaHHBIX
16 MUTEb-
pa3IUYHBIMU CIIOCOOaMU .
HBIN
17 PaBHOocuibHBIE ypaBHEHUS. OCHOBHBIE IPUEMBbI penpoayK-
pelIeHusl ypaBHEHMI. THUBHBIN
. POaYK-
18 | Pemenune uppannoHanbHbIX ypaBHEHUN pony®
TUBHBIN
19 PaBHOCUbHBIE HEpaBeHCTBAa. OCHOBHBIE NpHUeE- penpoayk-
MBI pELIeHHs] HEPABEHCTB TUBHBIN
enpoayK-
20 HppanmonanbHble HEpaBEHCTBA. PepoAyX
TUBHBIN
21 Pemenne cucreM nByX ypaBHEHHU C JBYMS He- penpoayK-
U3BECTHBIMU. TUBHBIN
29 Pemenue panoHaabHbIX U HPpaLliOHATIBHBIX penpoayk-
YpaBHEHUHN U HEPABEHCTB THUBHBIN
O3HaKo-
23 IToka3zarenbHas GyHKIMS, €e CBOMCTBA U rpaduk MUTEIb-
HBIN
EnpoayK-
24 | TlokazaTenbHble ypaBHEHUS, UX BHU/IbI petipoayx
TUBHBIN
. enpoayK-
25 CrniocoOblI perieHust moKa3aTeIbHbIX YpaBHEHUN PerpoAyx
TUBHBIN
IPOYK-
26 Pemenne npumepon poAyX
TUBHBIN
enpoayK-
27 [Toka3zaTenbHbIE HEPABEHCTBA, UX BHJIBI PeTpoAyX
TUBHBIN
enpoayK-
28 CriocoOblI perieHust MoKa3aTebHbIX HEPABEHCTB PeTpoAyX
TUBHBIN
29 CriocoObl pelieHus: CUCTEM MOKa3aTeIbHbIX penpoayK-
YpaBHEHUHN U HEPABEHCTB. THUBHBIN
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IPOIYK-
30 Pemenne mpumepos POAYIC
TUBHBII
31 Jlorapudwm gucia. OCHOBHOE JTIoTapuhMUIECKOe penpoayK-
TOXKJIECTBO TUBHBII
32 CoiicTBa norapudMoB, BEIUKCIEHUE JIOTapU Q- penpoayk-
MOB THUBHBIN
33 JlecsTHUHBIE U HaTypalibHbIE Jorapudmsl. Pop- penpoayK-
MyJia IepexoJia K APYroMmy OCHOBAHHUIO TUBHBII
34 Jlorapudgmuueckast pyHKIus, ee TpaguK 1 CBOM- penpoayk-
CTBa THUBHBIN
enpoaAyK-
35 | Jlorapudmuueckue ypaBHEHHUS, UX BUJIbI PENpOYK
TUBHBII
36 Crnioco0sl perieHus JorapuMUIecKux ypaBHe- penpoayk-
HUH TUBHBIN
enpoayK-
37 Jlorapugmuueckue HepaBeHCTBA PEIPOAYR
THUBHBIN
38 Crnioco0sl pemienus gorapupMudecKux Hepa- penpoayK-
BEHCTB TUBHBIN
. enpOaYK-
39 | Pemenne ynpakHeHHN petpoay
THUBHBIN
40 KontposbHas padora 2
Paszoen 3. Ilpsamvle u niockocmu 6 npocmpancmee
O3HaKO-
OcCHOBHbIE TIOHATHUS U AKCHOMBI CTEPEOMETPHH.
41 MHUTEIb-
CrnencTBus U3 akCuoM .
HBIH
Bsaumnoe pacrnonoxeHue npsmbIx, IPSIMOi 1 penpoayK-
42 IJIOCKOCTH B IpocTpaHcTBe. IIpu3Hak napai- THUBHBIN
JICJIBHOCTH MPSIMOM U TIIOCKOCTH
43 B3anMHoe pacrnonokeHue npsMbIX B TPOCTPaH- pernpoayK-
CTBE TUBHBIN
eIpOJIyK-
44 VYron Mexay AByMsi IPSIMBIMHU B IPOCTPAHCTBE P .
A1y ABY p pOCTp THUBHBIN
45 CxkpemmuBaromuecs npsimele. [Ipru3Hak ckpemiu- pernpoayk-
BAIOIIUXCSI MPSMBIX TUBHBIN
16 [TapannensHOCTH MIIOCKOCTEN. [Ipu3HaK mapas- penpoayK-
JIEIBHOCTH IUIOCKOCTEN TUBHBIN
enpoayK-
47 Pemenmne 3anay PETpoRyX
THUBHBIN
eMpOJIyK-
48 Terparap u napannenenure P .
pasp P A THUBHBIN
. . 03HAaKO-
CBoiicTBa MPOTHUBOIIOIOXKHBIX TPAHEH U TUAro-
49 . MUTEITb-
HaJjel napajuiesnenuneaa .
HBIH
O3HaKo-
50 3ajaur Ha MOCTPOEHUE CEUEHU I MUTEIb-
HBIN
. 03HAaKO-
[TepnieHIUKYISAPHOCTD MPSMBIX, PSIMOU U TIIIOC-
51 <OCTH MHTEIb-
HBIN
52 [Tpu3Hak nepneHIUKyJISIPHOCTH IPSIMOM U TTOC-

KOCTH
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53 Hepnelvmnxym{p Y HAaKJIOHHBIE YTOJI MEKIY 2 1 1 Penpozyk-
IPSIMOI U IJIOCKOCTBIO. TUBHBIN

pepoayK-

54 Teopema o Tpex nepneHAUKYIsIpax 2 1 1 CUBHLI

55 [TeprieHAMKYAAPHOCTD IUIOCKOCTER. YTOI MEKITY 1 penpoayk-
IJIOCKOCTSIMU TUBHBIN

56 [IpssMOyTONBHBIN ITapajuIeIenuIIe]], €r0 CBOM- 2 1 1 Ppenpozyk-
CTBa TUBHBIN

S7 Pemenue 3amau 2 1 1 perpoayie

TUBHBIN

58 KonTponbnas pabora Ne3 1

Pazoen 4. Mnozoepannuxu

03HaKO-
59 MHuororpanHuku. OCHOBHBIE TOHSTHS 1 MHUTEIIb-
HBII

60 IIpusma. IlpsimMas n HaknoHHasA npusma. [Ipa- 1 Penpoyk-
BUJIbHAS IPU3Ma TUBHBIN

61 @opMyiia IUIOIIAIN TOBEPXHOCTH MPSMOMN 2 1 1 Penpoyk-
IIPU3MBbI TUBHBIN

62 | Pemenue 3a1a4y Ha BEIYUCIIEHHE 00BEMa IPU3MBI 2 1 1 perpoayi

TUBHBIN
IInpamnpa. Yceuennas nupamuna. [IpaBunbHas O3HAKO"

63 2 1 1 MUTEb-
nupaMua -

64 [Tnomans 60KOBOI MOBEPXHOCTU M 0OBEM IH- 1 pempoayk-
paMuIbI TUBHBIN
IIpaBunbHBIE MHOTOTpaHHUKU. CUMMETpPHUS B O3HAKO"

65 1 MUTEb-
MIPOCTPAHCTBE -

66 | Pemenue 3amau 2 1 1 peTpOaYK-

TUBHBIN

67 O6beM TeTpasrapa ,mapaienenumnena u Kkyoa 2 1 1 petipoayie

TUBHBIN

68 CamocrosTenbHas pabora 1

3auem

Bcezo 3a cemecmp 100 68 32

2 CEMECTP

Pazoen 5. Ocnoswvt mpuconomempuu
Panuannas mepa yria. [loBopot Touku BOKpyr O3HAKO=

69 2 1 1 MUTEITh-
Hayaja KOOpAWHAT .

HBIN
70 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC YIia 2 1 1 PepOAyIC
TUBHBIN

71 Tabnuira yacTo BCTpEUaAOIMNUXCsl 3HAYCHUI CH- 2 1 1 penpoyk-
Hyca, KOCHHYCa, TAHT€HCa, KOTaHIeHCa TUBHBIN

79 3HaKu CHHYCa, KOCUHYCAa, TAHT'€HCA U KOTaHT€H- 2 1 1 pemnpoayk-
ca TUBHBIN

73 3aBUCUMOCTh MEX]Iy CHHYCOM, KOCHHYCOM U 1 pemnpoayk-
TAHT'€HCOM OJTHOTO YTIJia TUBHBIN

74 OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA. 2 1 1 penpoayk-
Brruuciienne olHUX TPUTOHOMETPUYECKHX BBI- TUBHBIN




29

paXEHUH 4yepes Apyrue JaHHbIE

75 @opMyiisl cioxkeHus. Pelienne ynpaxHeHUN PerpOAyI=
TUBHBIN
76 Pemenue ynpaxxuennii. CamoctosTenbHas padbo- penpoyk-
Ta TUBHBIN
77 @dopMmyIbl yIBOGHHOTO aprymeHTa Pemienue pemposyk-
MIPUMEPOB TUBHBIN
78 ®opmyJibl TOJIOBUHHOTO aprymMeHTa. Pemenue pemnposyk-
IPUMEPOB THUBHBIN
79 DopMmyIbl IPUBEICHUS C UCTIOIB30BaHUEM Mpa- perposyk-
BHJI TUBHBIN
80 ToxnecTBeHHbIE MPeoOpa3oBaHUs TPUTOHOMET- POIYK-
pUYECKUX BbIpaxkeHuil. Perenue ynpaxHeHuil TUBHBIN
Cymma u pa3zHocTb cunycoB. [Ipeobpa3oBanue O3HaKo-
81 CYMMBI TPUTOHOMETPUYECCKUX (YHKIIUHA B TIPO- MUTEITb-
W3BEJICHUE U MIPOU3BEACHMS B CYMMY HBII
CymMma 1 pa3HOCTb KOCHHYCOB. CaMOCTOSITEINb- O3HAKO=
82 MUTEITb-
Has pabora .
HBIH
- . PeIpOAYK-
83 VYpaBHeHnue C0SX=a, opmyna KopHei TUBHLL
y— . PeIpOAYK-
84 | YpaBuenue Sinx=a, popmyna KopHei UBHLI
— . PeIpOAYK-
85 | YpaBuenue tgx=a, popmyia KopHEi UBHLI
86 Pemenne nmpocrenmmx TPUroHOMETPUYECKUX penpoayK-
ypaBHEHUH THUBHBIN
87 Pemennie TpUroHOMETPUYECKUX YpPaBHEHHIH, penpoayk-
CBOJISAIIUXCSI K KBaJIPATHBIM TUBHBIN
88 Pemenue OXHOPOJIHEIX TPUTOHOMETPHYECKHX pempoyk-
YpaBHCHHIA TUBHBIN
89 Pewrenne ypaBHEHUN pas3ioKEHUEM JIEBOU YaCTH penpozyK-
Ha MHOXUTEIIN TUBHBIN
Pemenne nmpocTenmmx TPUrOHOMETPHYECKUX O3HAKO=
90 MUTEITh-
HEPaBEHCTB .
HBIH
O6uacthb ornpeeeHns, MHOKECTBO 3HAUCHUH, 03HaKo-
91 YETHOCTh, HEYETHOCTh, IEPUOTUIHOCTD TPUTO- MUTENb-
HOMETpUYeCcKUX QyHKIUN HBIN
—ci . peNpoOnyK-
92 Oyukuus Y=SINX, ee cBoicTBa U rpadukK. TUBHLL
. _ penpoayk-
93 CaoiicTBa pyHKIIMU Y=COSX U ee rpaduk TUBHLL
. _ penpoayK-
94 CgoiicTBa dyHkIMHM Y=tgX u ee rpadpuk TUBHLG
PeIpoayK-
95 OOpaTHbIe TPUTOHOMETpUYECKHE (PYHKITUU TUBHLG
CoiicTBa 1 rpa@ UKy 0OpPAaTHBIX TPUTOHOMETPHU- O3HAKO-
% YecKuX (QyHKIHI MHTerb-
HBII
97 Pemenne ynpaxHeHHi penpoayK-
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TUBHBIN
o8 KontponbHas padota 4
Pazoen 6. Tena u nosepxnocmu epawjenus
O3HaKO-
99 Hununaap. Ero ocnoBanue, 60KoBasi moBepX- -
HOCTb, BBICOTA, 00pa3yromas, pa3BepTka -
100 Hunmuaap. [nomaas moBepXHOCTH U 00BEM ITH- penponyulc-
JTUHApA TUBHBII
Konyc. Yceuennsiit konyc. Ero oceBbie ceuenus O3HAKO=
101 MUTEb-
U CeueHus1, mapaieabHble OCHOBAaHUIO .
HBI
102 | Konyec. [Tnomaas moBepXHOCTH U 00BEM KOHYyCa PENPOAYK=
TUBHBII
PeIpOAYK-
103 | Cdepa u map. [Tnomane chepsl, 00beM mapa CUBHLI
03HAKO-
104 | IlmockocTk, KacaTenbHas K cdepe MHUTEITb-
HBIN
105 | Pemenue 3amaq peTpOAYK-
THUBHBIN
106 | CamocrosiTenbHas paboTa
Paszoen 7. Koopounamsl mouku u ekmopa 6 npocmpancmee
107 [TonsiTue BekTOpa B mpocTpaHcTBe. PaBeHCTBO penpoayk-
BEKTOPOB THUBHBIN
108 Crnosxenue, BBIMUTAHHE BEKTOPOB, YMHOXKCHHE penponyk-
BEKTOpA Ha YHCIIO TUBHBIN
Kommnanapusie BekTopbl. Pa3noxeHue Bektopa O3HAKO=
109 MUTEb-
10 TPEM HEKOMILJIaHAPHBIM BEKTOpaM .
HBII
110 | Pemenue 3amaq petipoayie
TUBHBIN
111 [IpsmoyronbHas cucteMa KOOpAWHAT B MPO- penpoayK-
crpaHcTBe. KooparHaTel BEKTOpa TUBHBIN
112 | Ilpocteiimne 3a7a4n B KOOpAUHATAX perOHyVK_
TUBHBIN
113 CkansipHO€ MPOU3BEJIEHUE BEKTOPOB. YTOI penpozyk-
MEXTy BEKTOpaAMHU TUBHBIN
114 YcnoBue neprneHIuKyIsspHOCTH BEKTOPOB. penpoayK-
YcoBre KOJUTHHEAPHOCTH BEKTOPOB TUBHBIN
03HaKO-
115 | PaccTosiHue OT TOYKH JI0 TIIOCKOCTH MUTEIb-
HBIN
116 | Pemenue 3amau. CamocTtosiTenbHas paboTa
Pazoen 8. Ilpouzsoonas pynkyuu u ee npumeHnenue
117 [TpousBonuas. OcHOBHEIE MpaBuiIa qudhepeH- pernponyk-
IUPOBAHHUS THUBHBIN
118 [Tpou3BoIHBIE HEKOTOPHIX AIIEMEHTAPHBIX penpoayK-
byHKIHI TUBHBIN
119 [IpowusBoHas TOKA3aTENBHOM U TorapruQmMude- penpoayK-
CKOMl (yHKUUMH THUBHBINA
120 | [Ipon3BoHBIE TPUTOHOMETPUIECKUX (PYHKIIUI penpoayK-
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TUBHBIN
121 | Pemenue ynpaxuenuit Ha auddepeHurpoBanme HPOAYK
TUBHBIN
122 | CamocTtosrenbHas pabota
123 [Tpu3Haku Bo3pacTaHus U YOBIBAaHHS (DYHKITHH. penpoayk-
Pemrenue 3amau TUBHBIN
194 Haxoxnenne HHTEpBaioB MOHOTOHHOCTH (DYHK- penpozyk-
017071 TUBHBII
195 Okerpemymsl pyHKiuu .Kputepuii cymecrBo- Ppenpozyk-
BaHUs HKCTpEMyMa TUBHBII
126 Omnpenenenue cTaloHapHbIX Touek. Haxoxae- perposyk-
HHUE TOYEK MAaKCUMyMa U MUHHUMYMa TUBHBIN
197 [IpumeHneHne mpou3BOIHON K MOCTPOCHUIO I'pa- penpoayk-
¢buKoB QyHKIHI THUBHBIN
128 | Cxema uccnenoBanust QyHKIUH HpOAYE~
THUBHBIN
Pemenne ynpaxaenuii Ha moctpoenue rpadu- O3HAKO=
129 MUTEITb-
KOB .
HBIH
130 | Hambospiiee u HanMeHbIee 3HAYCHUS (QYHKIIH perpoayi
TUBHBIN
131 ANTopuUTM HaXO0XKJICHHUS HAanOOJIBIIETO penpoayk-
HAaUMEHBIIETo 3HaUeHUs! QYHKIIMHM HA OTPE3Ke TUBHBIN
132 | Pemienne npumepoB. CamocTosTenbHas pabora PENPOIYK=
TUBHBIN
Paszoen 9. [lepsoobpasnas u unmeepann
133 [TonsaTne nepBoo6pa3H0ﬁv. Heonpenenennslit Penpoyk-
WHTErpaj, OCHOBHbIE CBONCTBA TUBHBIN
134 TabnuuHble HHTETPAIbI, BEIYUCICHUE Ta0II4- penpoyK-
HBIX UHTETPAJIOB TUBHBIN
135 Onpenenensblil uaTerpai. I'eomerpuueckuit penpoayk-
CMBICJI OIIPEJICIEHHOT0 HHTErpaia TUBHBIN
136 ®opmyna HeroTona-JIeiiOHuUIA 17151 BEIYUCIICHUS penpoayk-
OIpeJIeIEHHOr0 HHTErpaia THUBHBIN
O3HaKo-
137 | Ilnomans KpUBOIWHEHHOW Tpaneuun MUTEIb-
HBIN
Beruucnenue miomnaaei ¢ noMous0 HHTerpa- O3HAKO"
138 MUTEITh-
1108 HBIN
139 Pemienue ynpaxHeHui Ha BBIYMCIICHHUE OTIpeie- penpozyk-
JICHHBIX ¥ HEOIIPEIeIICHHBIX HHTETPAJIOB THUBHBIN
140 | KonTponbHas pabota
Pazoen 10. Dnemenmol kombunamopuxu
141 | IlpaBuio npou3BeICHHU PeNPOAYK=
THUBHBIN
142 IlepectanoBku. KonnuecTBo nepecTaHoBOK U3 — penponyk-
N- DJIECMCHTOB TUBHBIU
143 Pazmerienus. (DoPMyna BBIUMCIICHUS KOJIMYe- pemnponyk-
CTBa pa3MeneHHUH THUBHBIN
144 | CoueraHus M X CBOMCTBA penpoayK-
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TUBHBIN
145 | ®opmyna BEIYHMCIEHUS YHMCIa COYETaHUN 2 1 1 PerpOAyI=
TUBHBIN
146 | Pemenue 3a1a4 Ha KOMOMHATOPUKY 2 1 1 PerpOAyI-
TUBHBIN
Pazoen 11. dnemenmol meopuu éeposimrocmeit u MamemMamuyeckou CmamucmuKu
147 DneMeHTapHbIE U CIO0XKHbBIE cOObITHs. Pemenne 9 1 1 penpozyk-
3a/1a4 TUBHBII
148 CymMma u npoussenieHre coobITHii. [TpoTrBOIO- 5 1 1 penpoayK-
JIO’)KHOE COOBITHE TUBHBII
149 | BeposTHOCTH COOBITHS 2 1 1 perpoayie
TUBHBIN
150 | Teopema ciiokeHHs BEpOATHOCTEH 2 1 1 PEIpOAYI-
THUBHBIN
151 BeposTHOCTh MPOTHBOIOIOKHOTO COOBITHS. 1 1 penpoayk-
YciioBHas BEPOSTHOCTD TUBHBIN
159 Teopema yMHOKEHUSI BEPOATHOCTEH HE3aBHCH- 9 1 1 penpoayK-
MBIX COOBITHIA TUBHBIN
O3HaKO-
153 | CraTtuctudeckasi BEpOSITHOCTh 1 MHUTEIb-
HBII
154 | Pemenue 3anau 2 1 1 perpoAyi
TUBHBIN
155 [ToBTOpEHNE BEKTOPHOM aaredpbl U TPUTOHO- 5 1 1 MpOAYK-
METPHUH TUBHBIN
156 | IloBropenue nudhepeHIMATEHOTO HCYUCIICHUS 1 1 HpO,Z[YK:
THUBHBIN
IK3amen
Bcezo 3a cemecmp 134 88 46
Hmozo 3a 200 234 156 78
4.3. CamocTosiTe/IbHOE H3yYeHHE 00YyYAIOIIMMHUCS Pa3/ie10B AUCHHUIIIMHBI
Tabnuya 4
Ne ni/m | Paspeast (tembl) | TpyaroemkocTs ®opMBbI CAMOCTOATEILHOMH PadoThI
AUCHHUIINHBI B Yyacax
1. JelicTBUTENHHBIE 8 PaboTa ¢ yueOHOM 1 CrTpaBOYHOMN JTUTEPATYPOH.
qucia U MHOXe- Hcnonp3oBanne MHaTepHET-pecypcoB. OcMbIc-
CTBa JIeHHE U OCBOEHHE MaTepuaia JeKuu. Beimnos-
HEHUE MMCbMEHHOT'0 JOMAIIIHETO 3a/1aHus IPyII-
oM CTyAeHTOB. I10AroTOBKa K y4acTHIO B IpyII-
MIOBOM JTUCKYCCHUH 110 0OCYKJIEHHIO 3TOTO J10-
MAIIHETo 3a/1aHusl.
2. CrenenHasi, moka- 8 Pabora ¢ y4yeOHOI U cipaBOYHON TUTEPATYPOIA.

3aTenbHasA, JIoTra-
pupmHuueckas

(bYHKIIIH.

HUcnonb3oBanue HWurepHeT-pecypcoB. OcMbic-
JICHUE U OCBOCHHE MaTepuaa JCKIHH.
Pemenne HeCKOJIBLKUMH CTYACHTAMH HCCTaH-
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JTApTHOM 3aa4u ¥ 00CYXKICHUE ITOTO PEIICHHS
B I'PYIIIE

IIpsimMble u 1IOC-
KOCTH B  IIpO-
CTPaHCTBE

PaboTa ¢ yyeOHOI U CIpaBOYHOM JUTEPATYpPOil.
Ucnonb3oBanne WMurtepuer-pecypcoB. Ocmbic-
JIEHUE U OCBOECHUE MaTepuaia JEKLHUH.

Pemenrie HeCKOIBKUMU CTYACHTAMU 33]1a4 I10-
BBIIICHHON TPYAHOCTH U 00CYXKIACHHUE pelie-
HUS CTYACHTAMHU IPYIIbI

MHoOrorpaHHuKkH.

PaboTa ¢ yyeOHOI U CIpaBOYHOHN JUTEPATYpOil.
Ucnonp3oBanne WMurtepuer-pecypcoB. Ocmbic-
JIEHUE U OCBOECHUE MaTepuaia JEKLIHUH.

Pemenne y4yeOHO-mpakTHUeckuxX 3amad. Perre-
HUE HECTAHJAPTHBIX 3a/lad HECKOJbKHUMH CTY-
IEHTaMH W OOCYXJEHHE OJTOro peuleHus B
rpymre

OCHOBBI  TpHUTO-
HOMETPHUH

Pabota ¢ yyeOHOI U cipaBOYHOU TUTEPATYPOA.
Hcnons3oBanue MuHtepHer-pecypcoB. Ocmbic-
JIEHUE U OCBOCHUE MaTepuaa JEKLIHUH.

Pemenne y4yeOHO-pakTHYecKux 3amad. Perre-
HUE HECTAHJAPTHBIX 3a1ad HECKOJbKHMH CTY-
JeHTaMHd W OOCYKICHHE 3TOr0 pEUICHUs B
rpynmne

Tena m mnosepx-
HOCTH BpallleHUs

Pabora ¢ yyeOHOI M CrIpaBOYHON JUTEPATYpPOH.
Hcnonb3oBanue MutepHer-pecypcoB. Ocmbic-
JICHUE U OCBOEHHE MaTepuasa JeKIHH.

Pemenne y4eOHO-pakTHYecKuX 3agad. Pemre-
HUC HCCTAHAAPTHBIX 3ada4 HCECKOJIbKUMH CTY-
JCHTaMH U OOCYXKICHHE JTOTO peIIeHHS B

rpymme

Koopaunats! TOY-
KM WU BEKTopa B
IIPOCTPAHCTBE

PaboTa ¢ yueOHOM U cripaBOYHOH JUTEpaTypOil.
Hcnons3oBanue HMuTepHer-pecypcoB. Ocmbic-
JIEHUE ¥ OCBOCHME MaTepuaa JICKIUU.

Pemenne ydeOHo-mpakTHyeckux 3agad. Peme-
HUE HECTAHJAPTHBIX 3a/a4 HECKOJBKHMH CTY-
JEeHTaMH W OOCYXJEHHE D3TOr0 pelleHHus B
rpymnmne

IIpousBoHas

byHKUMH U ee
pUMEHEHHE

Pabora ¢ yuyeOHOH M cripaBOYHON JUTEPATYpPOH.
Hcnonb3oBanue MutepHeT-pecypcoB. Ocmbic-
JICHUE U OCBOEHHE MaTepuasa JeKIHH.

Pemenne y4yeOHO-mpakTH4eckuX 3ajad. Pere-
HUC HCCTAHAAPTHBIX 3aaa4 HCECKOJIbBKUMH CTY-
JEHTaMHd U OOCYKIEHHE OSTOro pelIeHus B

rpymme

[TepBooOpaznas u
HHTETpal

Pabota ¢ yueOHOM U CpaBOYHOH JUTEpaTypOil.
Hcnons3zoBanne HMHTepHET-pecypcoB. OcMblc-
JIEHUE U OCBOCHME MaTepuaa JICKIUU.

Pemenne yueOHo-mpakTHyeckux 3agad. Peme-
HUE HECTAHJAPTHBIX 3a/1a4 HECKOJbKHMH CTY-
JEHTaMH W OOCYXJEHHE D3TOro pelleHus B
rpynmne

10

DJIEMEHTLI  KOM-
OMHATOPHKHU

PaboTa ¢ yyeOHOI U CpaBOYHOM JUTEpaTYpOil.
Wcnons3zoBanne WHrepHeT-pecypcoB. OcMmblc-
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JIEHUE U OCBOCHHE MaTepuaa JICKIUU.
Pemenue yueOHO-mpakTHUeckux 3amad. Pere-
HUC HCCTAHAAPTHBIX 3ada4 HCCKOJIbKUMH CTY-
IEeHTaMH W OOCYXJEHHE DJTOro pelieHHus B
rpyIe

11 DJIEMEHTBl  Teo- 6 Pabota ¢ yueOHOI B CipaBOYHOW JIUTEPATypOil.
pUM  BEpOSATHO- Hcnonb3oBanue MutepHer-pecypcoB. Ocmbic-
CTeil U MaTemaTu- JICHHE U OCBOCHUE MaTepuaia JEKIHUH.

YECKOW CTaTUCTH- Pemenne ydeOHO-mpakTUyecKuX 3amad. Pere-
KU HUE HECTAHJAPTHBIX 3a/lad4 HECKOJbKHUMH CTY-
JIEHTaMH W OOCYXJCHHE JTOrO peHICHHsS B

rpynmne

Pa3zne 1. PazBuTHEe HOHATHS O YHCJIE.

. HccnenoBarh Ha 3aMKHYTOCTh OTHOCHTEIHHO apU(METHYECKUX OINEPALUil CIOKECHHUS, BBIYH-
TaHUs, YMHOKEHUS U JICTICHUS CIEAYIOIUE MHOXKECTBA!

a) MHOXKECTBO YCTHBIX YKCEII (MHAYE: MHOYKECTBO IEIBIX YHCE, eNsmuxcs Ha 2(Z2));

0) MHO’KECTBO OTPHIATENBHBIX IEIbIX Yucen (Z);

B) A={0;1};

r) C={-1;0;1}.
. HUccnenoBath Ha 3aMKHYTOCTh OTHOCHTEIHHO OINEPALMU BO3BEICHUS B CTEIEHB CIICAYIOIINE
MHO>KECTBA!

a) MHOkecTBO N HaTypasbHBIX YKCEn;

06) MHOXecTBO Q pallMOHAIBLHBIX YHCENT,;

B) D={-11};

I') MHO>KECTBO HEUETHBIX YHCE.
. IlpuBeanTe mprMep MHOXECTBA, COCTOSIIETO U3 HATYPAILHBIX YHCET U HE3aMKHYTOTO OTHO-
CHUTEJILHO OIepaLluu:

a) CIIOXKCHHS;

0) YMHOXXEHHS.
. Ha otpeske [0; 3] ykaxkute Ba HaTypalbHbIX, /1Ba LENbIX, Ba PAIIHOHATBHBIX U JIBA UPPALIH-
OHAJIBHBIX YHCIIA.
. Onpenenure aeiictButensHyo (Re ) 1 MEUMYTO (IM Z) 4acTH KOMIUIEKCHBIX YHCEI:
a)z=1+3i; 6)z=-1+4i; B)z=-6-51; 1)z=7-1; 1)z= 5i; ¢) z=8.
. Haiigute comnpspbkeHHOE (Z) U IPOTUBOMOIOXKHOE (- Z) YUuclia 17151 KOMIUIEKCHBIX YHCEI:
a)z=6+2i;0)z=-5+3i; B)z=-3-8i; 1)z=6-3i; n)z= -3i; e)z=-5.
. Brruncnure:
a) i%; 6)i%; B) i°; 1) i% ;) i%%1%; e) 2016,

. Halimure cymmy, pa3HOCTh M IPOU3BEACHUE KOMILJIEKCHBIX YHCEIL:

a) 21=-3-51, 22=4-T7i; 0)z21=3,6+0,2i, z2=1,4-0,2i;
B) 21=-1+3i, 22=4+5i; r) z2=15-21, z22=0,5+0,9i.
. Pemmre ypaBHeHus:
a) X*+9=0; 6) x>+ 16 =0;
B) x>+ 8=0; r) xX-8=0.
10. BeimtonanTe IEHCTBUA:
1 3 3-2i (2+i)(1+2i) 542 | 2-i 6 | 27 . -8, :0
a) i 6) 21 B) 1+21 r) 3-2i 1) 3-i 1+4i’ e) "+ 1"+ + 17

Paszea 2. ®YHKIIUU, UX CBOMCTBA U IT'PAGUKH.
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OcHoBHbIEe cBoiicTBa pyHkumii. 'paduxn pyHkumii.
Haiinute o6macTs onpenencHusi QyHKIIHH:

3 X—2
1. y= ; - :
X -4 SR Farre
_ 2 1.
2. y=+/4x7-1; 7yt .
N sinx—1
3- y:2X2_5, 8. y=tg2X,
1 9_ y:#'
4, y= ; ;
Y=\ 2 cosx;l
= — — — . 10. =
5. y=+x—-2-25-2x; Y=Gin2x

Pa3znen 3. KOPHU, CTEIIEHU U JIOT'APUDMBI.
1. Boruucnure:

a) =125 +é -3/32: 6) SJ—% — 3/0,0016 — 0,5Y—216:
5 (VI0)' + (V5)' - (2=2)°.

2. YnpocTute:

2 {552 ) Y2ab? - VaaTh: )\f \F

3. BriHecuTe MHOXUTENIb MU3-T10J1 3HAKa KOpPH:, CUuuTas, 4TO IICPCMCHHLBIC IMMPUHHUMAIOT TOJIBKO
ITOJIOXKHUTCIIBHBIC 3HAYCHUA !

+| 80a’
a) 313'5415}’6; 6) 3mn a3mAnE

4. Buecure MHOXUTENE 1o 3HAaK KOPH::

a) 3v5; ©) 6#1%; B) 7a?¥ab?.
5. OCB06OI[I/IT€CI> oT praIII/IOHaHBHOCTH B 3HAMEHATele:

2

a) 6) 4 B) 2 35 ) \"E_\."g.

6. Hpeo6pa3yme BBIPaKEHHE:
ab—+15

B (VX ) (VE—3); 6) (¥m —23m)'s w)
7. PacnionouTe 4ucia B MOPAIKE yObIBAHHS:

a) —1; ¥-5; Y0,1; 6) —3; V1,6; ¥-9.
8. Ynpocrture BepaxeHue:

G 4’

a) (¥bva)'; 6) (V¥27a%) 5 ») Vabe- Vaibic- Vb5eZ.

9. IpencTaBbTe B BUJIE CTENEHH ¢ PALMOHAIBLHBIM TOKA3aTENEM:
4 . 1 =
a) az-Ya; 6) Vb +bs; ) y>° + (") - y2.

10. Berunciure:

2

a) (3%7)% +3*; 6) (@_3)2 ' (5)4; B) (0,04)715 — (0,125) .

11. Beruncure:
1

- - : -1 = -2 3) = 0
a) (0,01) = —272-64s — 8 s 0)27: — (—2)"* + (35) + 16°,
12. Cokparure 1po6s:
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1
x—y a—b 4—pZ
a) 1, 0) 1, B) o p

xZ—y2 a—2az-bZ+b

HppannonajibHble ypaBHEHMS.
Pemure ypaBHeHus:

1. fx+1+x=11; 5. JX+25-x=5;

2. J7—x+1=x: 6. 2+/X—7 =/x+1;
3. Ix—2+4=x; 7. 5Jx+94x -2=0;
4. (x*—4)x-1=0;

1. Boruucnure:
a) logos0,125; 6) log:V2; B) 3%199:2,
z

Jlorapu¢gmsi.

2. Beluucure:
a) log ﬁ, 6) Ine?; B) 59951671
3. BblsicHUTE, P KAKUX 3HAYEHUSAX X CYIECTBYET JJorapupm:
a) logs ﬁ; 6) logs(49 — x2); B) log(aes1) (4 — x%).
4. Beruucaute:
a) log, 4-log; 27; 6) logy,93 + Iog{m? —logy,62; B) 2lg7—3lg3 +1g g.

5. Beruucaute:
a) 36'99¢> + 1017192 — glog= 3, 0) logilogs; 81; B) log, log, 16 —log: 2.
2 2

Jlorapugpmuyeckue ypaBHeHUs
Pemnre ypaBHeHue:

1 _ 6. log, ,(3x*+2x-1)=2;
1. Iogﬁ4 1:0, gx+1( , )
X+ 7. log, ,(2x° —13x+18) =1;
x-1 _ X—=5 1
2. Iogoyg[ m]:o, 8. |°93T:|0912;
3
3. log,, ,3-1=0;

1
x 9. 10%°"'%%* =og, (6 — X)..
4. log, (1,5-1log,(x—4))=0;
25
5. log,(2x* +5x +6) =1g100;

Ilokazamenvuvie ypasnenus.
Pemnre ypaBHEHMs, CUCTEMBI YPABHEHU:

. 4 415.2 -1=0;

(97 (7 5. 25" +175-5 ~60=0;
| (7) _(Ej ’ o4 : :
5 7. 5.4% +3.10° ~2.25° =0;
2x+1 . 2 2 2
2 NI = 8. 4°+6° =2.9"

3. 32X—8_2X—4:0;
4. 8-3=243.22.
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IlokazamenvHole u Jzozapudmultecxue HepaeéeHncmea.
Pemute HEpaBCHCTBA:

1 X2—2X 1 x+16 6. IOgl(X—3)>l,5;
1. |= >| = ; 4
3 o 9 7. log, (6x—4x*)<-0,5;
—X 1
2. % < g ; 8. 9'099(><—4)<3.
logs (x-7)
9. 5™ <4,

3. 5x+2 _5x+1 > 2x+2 + 2x+4 :
4, 3 -4.3"<-3;
5. log, (x+3)>-0,5;

9

Paznea 4. IIPAAMBIE U IIVIOCKOCTU B ITPOCTPAHCTBE.

Tapa/ieJbHOCTDb NPAMBIX B IIPOCTPAHCTBE.
1. B mapamnenenunene ABCDA B,C,D, yxaxure napamnenshbie nmpsMbie, Ha KOTOPBIX

Jexat ero péopa.

2. B terpasape DABC ykaskure Bce maphl CKpEIMBAIOIIMXCS TPAMBIX, HA KOTOPBIX JIEXKAT
ero péopa.

3. B mpoctpaHcTBe JaHbl TpU MOMNAPHO IlepeceKaroluecs mpamble. M300pasuTe BO3MOMKHbIE
Cily4ad MX B3aHMMHOTO PACIIOJIOKEHHS.

4. Tlpsmas ¢ mepeceKaer, o KpaiHel Mepe, Oy U3 JBYX HEpEeCEeKalommXcs IpaMbIx a, b. Kak
MOTYT pPacrojaraTbCsi OTHOCUTEIBHO APYT Apyra 3TU Tpu npsmbie? ChenanTe pucyHKH.

5. JlaHbl 1Be mapauiebHbIE IpsMble a U b. Kak MOXeT OBbITh PacIoIokKeHa 110 OTHOMIEHHIO K
HUM TpeThs npsimas ¢? Crenaite puCyHKH.

6. Jlausl qBe cKpemmBarommecs psMbe a M b. Kak MokeT ObITh pacronokeHa Mo OTHOLIEHHIO
K HUM TpeThbd npsimas ¢? Crenaiite pucyHKH.

TapasieJbHOCTh MPSAMOIi M ILIOCKOCTH
1. Vcnone3ys npusHak NapaulebHOCTH NPSAMOM M IUIOCKOCTH, YK&KHTE HECKOIBKO Iap
napaIeNbHBIX PAMOi 1 IiockocTH B ueThipéxyronbHoii npusme ABCDA B,C D, .

2. Jloxaxure, uto B kyoe ABCDA B,C,D, npamas AB, napamnensna miockocrn rpann
DD,C.C.

3. Ipamele a u b ckpemmBaroTca. MOXHO JIM IPOBECTH Yepe3 OAHY M3 HUX IIIOCKOCTD,
napauieabHyro Apyroi? OO0CHYWTE CBOM OTBET.

Tlapa/1eIbHOCTh ABYX IJIOCKOCTEl
1. Vcnonw3ys mpu3Hak HapajuleJbHOCTH ILIOCKOCTEH, YKaXKUTe TapaluleNbHbIE IIOCKOCTH B
npsmoyronsaom napaienenunene ABCDA B,C.D, .

2. Otpesku AB m CD nexarT COOTBETCTBEHHO B MAapalIENbHBIX IUIOCKOCTAX. UTO MOMKHO
CKa3aTb O B3aMMHOM pacnojoxkeHuu npsmeix AD u BC? Moryt nu onn nepecekarbscs? Uto
MOKHO CKa3aThb O B3aUMHOM pacnonoxeHuu npsMeix AC u BD? Moryt nu oHu ObITH
napamiensHel? Chaenaiite puCyHKH U 1aiiTe HEOOXOAUMBIE TOSCHEHHUS.

3. Ipsmble a u b ckpemuBaroTcs. MOXHO JIM MPOBECTU YEPE3 HUX TapalIebHbIE TIOCKOCTH?
OTtBeT 060CHYIHITE.
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. MccnenyiiTe B3auMHOE PacmojiOKCHHE TPEX IJIOCKOCTEH, €Clii Kakue-HUOyab JBE W3 HHX
OynyT napamienbHbl. Crenaite pucyHKU.

. Hccnenyiite B3auMHOE pacloyioKeHHE TpEX IJIOCKOCTEH, €ClIM Cpead HUX HET
[apaJuIeIbHBIX, T.€. BCE OHU IIONAPHO NEPECEKAIOTCS.

Yros1 Mexay NpsMbIMH B IPpocTpancTBe. IlepnenIuKyIspHOCT NPSIMBIX
. Han xy6 ABCDA B,C,D, . Haiinure cnenyroume yriwr:

a. AAB,;
6. ADC;
8. B,CC;
r. C,AC;

n. mexay AA u B,C;
e. mexny DD, u A/B.

. HNana tpeyrombuas npusma ABCA B,C,, ocnoBannsMu KoTOpoii SBISIOTCSA MpPaBUIIBHbIE
TPEeyroabHUKH, a GOKOBBLIMU I'PaHAMU - KBaapaThl. HaiiuTe cieayiomnue yrisl:

a. A/AC;

6. CAB;
8. B,CC;
r. ABC;

n. mexny AA, uBC.

. Jlana TpeyronpHas nupamuna DABC, rpaHsMum KOTOpOH SBISIOTCS IpaBUJIbHbBIE
TpeyroJbHUKA. Haliiure ciienyronme yrisl:

a. ACB;

6. AFB, rue F — cepenuna pedpa DC;

B. CED, rae E - cepenuna pebpa AB;

r. DBF;

1. Mexay ckpemuBatronmmucs péopamu AB u DC.
. Jlan npasuneHeli Tetpadap DABC. K - cepenuna AB, L — cepenuna CD. Haiigute yron
MEXy MPSIMBIMHU:

a. KL wuAB;

6. KL uDC.

YroJ1 Me:kay NpsiMoii M MJI0CKOCTHIO. [lepneHANKYASIPHOCTD MPAMOI M MIIOCKOCTH
. Jlan ky6 ABCDA1B1C1D;:. Touka M — cepenuna B1C1, N — cepenuna D1C1, K — cepeauna
DC, O — touka nepecevenus nuaronaineit kBagpara ABCD. Onpenenure yron Mexmy mpsi-
MOM U IJIOCKOCTBIO U HAWUTE €ro BETUUHHY:

a) AB1 u ABC; 6) AC u AA1B; B) MN u DD1C;

r) MN u DD1B; n1) AM u ABC; ¢) AC u MKN,;

€) AK u MKN; x) AC1 u BCCy; 3) DC1 u ACCy;

n) BiD u ACCy; it) AA1 u AMN; k) DD1 u AMN.
. MABCD — yetbIpéxyrosibHasi mupamuia, ocHoBaHue kotopoit kBagpar ABCD. MD nepren-
mukyisspHo 1ockoctn ABC, MD = AB, O — Touka mepecedeHus AuaroHaliel KBajapara
ABCD. Onpeznenure yroi Mexay NpsMON U MJIOCKOCTBIO U HAMIUTE €ro BEeTUUYHUHY:

a) MC u ABC; 6) MB u ABC; B) MA u ABC;

r) MO u ABC; 1) AC u MDC; e) AD u MDC,;

€) ABu MDC; x) ACu OAM; 3) AO u BCM.

. Cropons! TpeyrosnbHuKa paBHbI 51, 30 u 27. 3 BepIIMHBI MEHBLIETO YIJla TPEYTOJIbHUKA

38
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MPOBEIEH K €ro MIOCKOCTH NepneHauKysip niaunou 10. Halinure paccTtosHue OT KOHIIOB
NEPHEHANKYJIAPA 1O IPOTUBOIIOJIOKHOW CTOPOHBI TPEYTOJIbHUKA.

. Jlmaronanu pom6a paBabl 60 u 80. B Touke nepecedeHus AuaroHaiei K miocKocTH pomoa

IPOBEAEH NMepNEeHANKYIISAp JUIMHOM 45. HalinuTe paccTosiHue OT KOHIA NEPIEHAUKYIISIpaA 10
CTOPOHBI pomba.

Yroa mexay miockoctsivu. [lepneHInKyIsIpHOCTD IJI0CKOCTEH

. Jlan xy6 ABCDA1B1C1D;. Touka M — cepenuna pebpa D1Ci. YkaxkuTte B3auMHOE pacmoio-

JKEHHE INIOCKOCTEH U HaﬁﬂI/ITe Yroja MExKJa1y HUMMU:
a) AiBA u D:CD; 6) A1B:C1u DD1C; B) A1BD u B1D:1C;

r) BiAC u ADC; 1) A1BD u C1DB; e) AiBD u CC1A;
€) AB1C1 u ADC,; k) AtMA u B1C1C; 3) AiMA u BB1D;
n) MA1D u CA1D.

. B mpaBuisnoi#t mupamune SABC Bricota SM paBna 3, ctopoHa ocHoBanus AB paBHa 18.

Haiinure yron mexxay 60KOBOI TpaHbIO U OCHOBAHHUEM.

. B npsmoyronsnom napasmienenunene ABCDA1B1Ci1D1 pebpo AB paBno 2, pebpo AA:1 pas-

HO 4. HaiinuTe TaHreHC yria HakiIoHa quaroHansHoro cedenus AB1Ci1D k ocHoBaHmIO.

SABCD - nmpaBuiibHast 4eTHIPEXYToJibHAsI MTUPAMU/IBI, B KOTOPOH CTOPOHA OCHOBAHUS paBHA
2, a yros MexJy O0OKOBOM I'paHbl0 U OCHOBaHMEM paBeH 45°. Haiiaure BbICOTY MUpaMu/Ibl.

Pazngen 5. MHOI'OI'PAHHUKMN.

. Haitgure  mmomaap  MOJHOM — MOBEPXHOCTH — NPSMOYTOJBHOTO  IapajulesienuIieia

ABCDA1B1C1D1, eciu
a) ABCD — kBaapat co ctoponoii 2, a AAL = 3;
6) AB =6, AC =10, AB; =10;
B) ABCD — kBagpar co cropoHotii 4, a quaronans AC1 = 6;
r) ABCD — kBazpat co cropoHoii 4, a quaronans AC; HakJIOHEHa K OCHOBAHHMIO IO YT-
som 45°;
n) AB =2, BC =4, a minockocts AB1C1 Haknonena k miockoctu ABC mog yrimom 60°.

. Haiinure 00BbEM NpsMOYTOIBHOTO Mapaulesenumnena, eCim:

a) ero u3MepeHus 2 cm, 3 cM u 4 cm;

0) TUIOIIaAb €ro OCHOBaHUS 3 CM?, a BBICOTA 5 CM;

B) IMaroHajb €ro OCHOBAHMS paBHA 5 M, OJJHA U3 CTOPOH OCHOBaHUS paBHA 4 M, a BbICOTa
paBHa 2 M;

I') BBICOTA paBHA 3 CM, JMaroHajlb €ro OCHOBAaHUS paBHA 2 CM, a yroJjl, 00pa3oBaHHbIE €10 C
OJIHOI U3 CTOPOH OCHOBaHUs, paBeH 30°.

. [llupuna xoMHaThl 4 M, JJIMHA 5M, a BhICOTA MOTOIKa 3M. OOIIast MJI0ma b OKOH U ABEPH 8§

M2. HaiiguTte momans O60€B, KOTOPBIMHU OKJICCHBI CTCHBI.

. IIpssMoyronbHBIN Mapauienenumnes ¢ u3MepeHusMu 1 M, 3 M U 5 M momeniéH BHyTphb Ky0a ¢

pebpom 6 M. CrenaiiTe pUCYHOK JJisi TAKOTO cliydasl U Haiautre oObEM CBOOOIHOTO MecTa
BHYTpPH KyO0a.

. Haiinure 066EM Ky0a, eciiu ero auaroHais paBHa d.
. 3Mepenus npsMoyroipHOro napasienenurnena pasusl 6, 16 u 18. Haliqute pedpo paBHOBe-

JUKOTO eMy Kyoa.

. B ocHOBaHMuM npsiMoro napaiiesnenunesa Jexur napauieaorpamm. Haiinute ero o6buém, ec-

IIH:
a) BeICOTA Mapayuieenuneaa 3 ¢cM, CTOpOHbI OCHOBAHHUS 4 CM M 5 CM, a OJIMH U3 YTJIOB OC-
HoBaHMs 135°;
0) BrICOTA MapaJUIeNIeUIIEe A 5 CM, TUaroHaIM OCHOBaHUs 6 cM 1 10 cM, a yrosl Mexay
nuaronansamu 30°.

. Haiinure 06bEM npaBuiIbHOM N-yroiabHON MPU3MBI, Y KOTOPOH Kax10e pedpo paBHO @, €CIH:
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ayn=3;6)n=4;B8)n=6;T)Nn=8.

. HanbGonpmas nuaroHans mpaBUIbHOW HIECTUYTOJIBHON MPU3MBI pPaBHA 8 CM M COCTaBIISIET C

60kx0BBIM pedpom yroa 30°. Haitnure 00bEM MpU3MBI.

B ocHoBaHMM npsMON TPU3MBI C BBICOTOM, paBHOH 5, nexut Tpanenus. Haiinute oO0bEM
IIPU3MBI, €CIIH:

a) Tpareuust NpsIMOyrojbHasi C OCHOBAaHUAMHU 4 U 2 U BBICOTOM 3;

0) Tpamnenus paBHOOeApEeHHAs ¢ OOKOBBIMU CTOpoHamMu JUHBI 10 u ocHOBaHUsIMHU 18 1 6.

Haiinure 0606ém npsimoit mpusmbl ABCA1B1C1, ecmu AB=BC=m, yron ABC pasen ¢ u BB1
= BD, rae BD — BbicoTta Tpeyronbauka ABC.

Hatinure 066éM TpeyrosbpHoi npusmbl ABCA1B1C1, BpIcOTa KOTOPOW 3, €CIn:
a) ABC — npsAMOYTOJIbHBIA TPEYTOJIbHUK C KaTeTaMu 2 U 4;
0) ABC — paBHOCTOPOHHUH TPEYTOJBLHUK CO CTOPOHOM 1.

Haiinure 066éM TpeyronpHoi pusmbl ABCA1B1C1, ecnu:

a) momaas ocHoBaHust ABC paBHa 5 cM?, a 60koBOe pedpo AA1 paBHO 2 CM M HAKJIOHEHO
K IUIOCKOCTU OCHOBaHMs 1o yriaom 30°;

0) ABC — paBHOCTOPOHHHUH TPEYTOJIBHHUK CO CTOPOHOH 3 cM, a 6okoBOe pedpo BB1 paBHO 3
CM M HaKJIOHEHO K MJIOCKOCTH OCHOBAHHUS MOJ yriiom 45°.

B) ABC — TpeyronbHUK co cTopoHamu 5, 12 u 13, a Beicota A1M rpanu AA1B1B HakioHe-
Ha K IUIOCKOCTH OCHOBaHMs 1o yriaom 60° u paBHa 2.

r) ABC — TpeyroiapHuK co ctopoHamu 6, 8 u 10, BeicoTa O0koBo# rpanu 441818 paBHa 4, a
YroJI MEXJ1ly OCHOBAHMEM M 3TOU I'PaHbIO paBeH 45°.

OcHOBaHHEM HAKJIOHHOTO MapajuIeyICIuIe/Ia IBIsSETCS MPSIMOYTOJLHUK CO CTOpOHaMu a u b.
BbokoBoe pedpo paBHO U COCTABISIET CO CMEKHBIMU CTOPOHAMH OCHOBAHUS YTIJIbl, pABHBIE (.
Haiinure 06bp€M mapasuienenumnesa.

Haiinure 06b6€M nupamuibl ¢ BeicoTOM H, ecnu:

a) H=2 M, a ocHOBaHUEM CITY>KUT KBaJ[paT CO CTOPOHOM 3 M;

06) H= 2,2 M, a ocHoBaHueM ciyxut TpeyroiabHuk ABC, B kotopom AB = 20 cMm, BC =

13,5 cM, yron ABC pasen 30°.

Haiinute 06b€M paBHIIbHOM YeTHIPEXYTOJIBHOM NHpaMuU/Ibl, Bce pédpa KOTOpOif 2.
PaccmatpuBaercs derbipéxyronpHas nupamuna MABCD Takas, 94To B OCHOBaHUU €€ JICHKUT
KBaJpar co CTopoHo# 2, a e€ Beicota MA paBHa 3. HaliguTe rutomaaps TOBEPXHOCTH STOH ITH-
pamubl.
Beruucnute miomaabs 60KOBON MOBEPXHOCTH MPAaBUIIBHOW TPEYroNIbHOM MUpaMubl, eciu eé
BBICOTA paBHA 9, anogema — 18.
B npaBunbHOH 1mecTHyrosibHON nupamuae anodema pasHa 15, Bbicota — 12. Haiiaure mio-
11316 TOJIHOM ITOBEPXHOCTH MTUPAMHUIBI.
PaccmarpuBaercs npaBuibHas TpeyroiabHas nupamuaa MABC, ctopora oCHOBaHHS KOTOPOit
paBHa 4, a yroj HakJIOHa MJIOCKOCTH OOKOBOM rpaHn MAB k miIocKoCTH OCHOBaHUS paBeH
60°. ITycte MO — BricoTa mupamuiel, Touka K — cepennna pedpa AB. Haiigure:

a) nuHy otpe3ka OK;

0) nmuny BeicoTHI MO,;

B) tiomaas ocHoBanust ABC;

r) 006éM mupamuasr MABC.

21.Haiinute 06BéM TpeyroabHoii nupamuasl MABC, eci:

a) Bce III0cKKe yriibl ¢ BepmnHoi A nmpsimeie 1 AM = AB=AC =1 cm;

6) ABC — mpaBWIBHBII TPEyroJbHUK CO CTOpPOHOM 2 cM, a pedbpo MA paBHO 3 cM Hu
HAKJIOHEHO K IUNIOCKOCTH OCHOBaHUs no yriiom 30°;

B) ABC — paBHOOepeHHbII TpeyroiabHuK co cropoHamu AB = BC =2 cm u yrnmom ABC =
120°, rpanb MAB nMmeer miomans, paBHy0 4 cM?, U NEPIEHAUKYJIIpHA OCHOBAHUIO
ABC;

r) ABC — npssMOyrosibHbIi TpeyrojabHUK, TUIoTeHy3a AB koToporo paBHa 13 cm, a kaTer
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AC = 12 cm, BepmmHa M mpoekTupyeTcs B cepeauny runotrenys3sl AB, rpans MAC
oOpa3yer ¢ OCHOBaHUEM yroi 45°;

1) OHA SIBJISIETCS MPABWIHLHOM MUPaMUI0i, peOpo OCHOBaHHUS KOTOPO paBHO 2 cM, a OOKOBOE
peOpO HAKIIOHEHO K TUIOCKOCTU OCHOBAHUS 1MOJT yriioM 45°;

€) OHa SIBJISIETCA MTPABHIIBHBIM TETPadIpoM, Bce pEOpa KOTOPOTo paBHHI 1.

J) yroJl HaKJIOHAa OOKOBBIX I'PaHEH K OCHOBAHHIO.

22 .BbicoTa paBHIbHOMN TpeyronbHoil mupamunsl SABC paHa 3v/2, a BbICOTa ©6 OCHOBaHMS PaB-

Ha 9. Hatigure:

a) 6okoBoe pedpo;

0) anodemy;

B) CTOPOHY OCHOBaHWUS;

T') IUIOCKU YToJI Ipu BepUIMHE S,

J) yroJl HaKJIOHa OOKOBOM TPaHK K OCHOBAHHUIO.

23.CTopoHa OCHOBAHHs IIPABUIIBHOI IIECTHYTONBHOM MHPaMIIBI paBHa 24/3, BEICOTA MHPAMUIBI

24

25.

26.
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paBHa 4. Haiinure:

a) 6okoBoe pedpo;

0) BBICOTY OCHOBaHUS MUPaMU/IbL;

B) arrodemy;

I') pacCTosiHUE OT LieHTpa ocHoBaHUsA O 10 MIIOCKOCTH OOKOBOM I'paHuy;

1) paccTrosiHue oT BepmuHbI A 10 iockoctu BSC.
Haiigure tutommaaes O0KOBOM MOBEPXHOCTH MPaBWIBHON TpeyroipHoi mupamuasl MABC, ec-
JH:

a) MA=5,AB =6;

6) AB =2, a BeicoTa nupamuasl MO = 1;

B) AB =2 u menuana 6okxoBoii rpanu (amopemsl) MK HakIOHEHA K MIIOCKOCTH OCHOBAHHS

oA yriioM 300
r) Beicota MO paBHa 3, a Tutockocts 60K0BOM rpaH MAB HakOHEHa K TIIOCKOCTH OCHO-
Banus ABC o yriiom 450,

OcnoBanmnem nupamuasl DABC sBisiercst mpsimoyroneHeiid TpeyroasHHK ABC, y xoToporo
runoteny3a AB paBna 29 cm, karetr AC pasen 21 cMm. Pe6po DA nepneHauKyIspHO K I10C-
KOCTH ocHoBaHMs U paBHO 20 cMm. HaliquTe niomaas O0KOBOM MOBEPXHOCTH MUPAMHU/IBI.
OcHoBaHMe THpPaMUIbl — KBaJpaT co CTOPOHOU 16 cM, ABe OOKOBBIE I'paHU MEPHEHAUKYISP-
HBI IUIOCKOCTH OCHOBAaHHMA. BpluncnuTe IUI0maap NOJHONW OBEPXHOCTH MUPAMUBI, €CIIH €€
BbICOTa paBHa 12 cM.
OcHoBaHMEM NHpaMHJIbI ABIsETCS poMO co CTOpOHOU 6 cM. KaxkJplii U3 ABYIpaHHBIX yTIJIOB
pu OCHOBaHMU paBeH 45°. Halinute 00bEM nupamuibl, eciu €€ BbicoTa paBHa 1,5 cm.
OcHoBaHMe NUpaMHIbl — poMO cO CTOpOoHOM 15 cM, KaxkJIas TpaHb NUPaMUIbl HAKJIOHEHA K
OCHOBaHMIO 101 yriioM 45°. Haliaure 00bEM nupaMusl, €ciau miomnas e€ 00KOBON MoBepX-
HocTu paBHa 300 cm>.
OcHoBaHMe NMUpaMubl — MPSIMOYIOJIbHUK, IJIOMIAJh KOTOpOro paBHa 1 m2. J[Be GokoBbIE
IpaHy NEPIEeHIUKYISIPHBl OCHOBAHUIO, a JIBE JIPyrue HAKJIOHEHBI K HeMy noj yriamu 30° u
60°. Haiinute 00bEM mHpaMUIbL.

. . 1
O6wém npasunsHOU npamuisl MABC pasen 21 cm’. OcHoBanne ABC nupamuisl — npa-

BIWJIBHBIM TPEYroJbHUK CO CTOpOoHOH 3 cM. HaiinuTe yronm HakjioHa K OCHOBaHHMIO OOKOBOTO
pebpa MA.

OO0BscHUTE, KaKOH T0JKHA OBITH JUIMHA pedpa MPaBHIIBHOTO TETPadipa, YTOObI €ro oAb
TIOJTHOM MOBEPXHOCTH ObIIA paBHa 4 cM2.

B npaBuiibHOM 4ETHIPEXYTOIBHON YCEUEHHON MUpPaMHUJIE IUIOMIAM OCHOBAHUM PaBHBI 25 cM?
u 9 cm?, 6okoBOe pedpo 0Opa3yeT ¢ MIOCKOCTHI0 HIKHEro OCHOBaHMs yron 45°. Beruucnure
I0Ia/1b OOKOBOM MOBEPXHOCTH MUPAMUJIBI.
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Haiinute 00b6M NMpaBUIIbHOMN YE€THIPEXYTOIBHON MTUPAMHUIBI, CCIIH:
a) e€ BpIcOTa paBHa H, a IByrpaHHBbIi yroj Npu OCHOBAaHUH PaBeH f3;
0) cTopoHa OCHOBAaHHUS paBHA M, a IJIOCKUH YTroJj MpU BEpILIUHE PAaBEH 0.

BokoBoe pebpo nmpaBuIIbHON YETBIPEXYTOABHON NMUPAMHUABI PABHO M U COCTABIISAET C IIOCKO-
CTbIO OCHOBaHUA yroi ¢. Haligure 00bEM upaMubl.

CKOJIBKO IIEeHTPOB CUMMETPHH UMEET:
a) mapasulelienuIen;
0) mpaBWIbHAsA TPEYTOJIbHAS IPU3MA;
B) IBYI'PaHHBIN yrou;
T') OTPE30K;
n) map?
CKOJIBKO OCell CHMMETPUU UMEET:
a) OTPE30K;
0) MpaBUJIbHBIN TPEYTOJbHHUK;
B) KpYT;
r) map?
CKOJIBKO TUIOCKOCTEH CUMMETPUN UMEET:
a) MpaBWJIbHAS YETHIPEXYTOIbHAS PU3Ma, OTJIIMYHAS OT Ky0a;
0) mpaBWIIbHAS YETHIPEXYTOJIbHAS TUPAMU/IA;
B) MpaBHJIbHAS TPEYTOJIbHAS ITUPAMHUJIA;
r) map?
CKOJIbKO M KaKUX 3JIEMCHTOB CUMMETPUN UMEIOT NIPABHIILHBIC MHOTOTPAaHHUKH:
a) MPaBUJIbHBIN TETPaAdIP;
0) mpaBWIbHBII rekcas’ap;
B) MPaBUIIBLHBIN OKTadIP;
I') paBUWIbHBINA UKOCA3IP;
1) IPaBWIIbHBIN J0oAeKadAp?

Pa3nes 6. TEJIA U IIOBEPXHOCTHU BPAIIEHUA.

. O0BéM mUuInHApa XOTAT YABOUTb, HC MCHAA OCHOBAHUA HUWJIWMHIApPA. yKa)KI/ITe, KaKk CJIeaycT

HN3MCHUTD BBICOTY.

. O0BéMm muiInHApa XOTAT YABOWUTb, HC MCHAA €TI0 BBICOTY. yKa)KI/ITe, KakK CJICayCT UBMCHUTH

paznyc ero OCHOBAHHS.

Pagnyc ocHoBaHus nuiauHApa 2 cM, a ero Beicota 3 cM. BreisicHute, Oonbiie ero o0sém 37
CM> WJIX MEHBIIIE.

. Haiigure nuomans noyHON MOBEPXHOCTH LIWIMHAPA:

a) paanyc OCHOBAaHHS KOTOPOTO PaBeH 3, a BEICOTA — 2;

0) paauyc OCHOBaHHS KOTOPOTO paBeH 2, a MIIOIIaIs OCEBOTO ceueHus — 4,

B) paJlyC OCHOBAaHHMS KOTOPOTO PaBeH 2, a JWaroHajlb OCEBOTO CEUCHHS HAKJIOHEHA K
TIIOCKOCTH OCHOBaHHUs 1071 yrioMm 45°.

. OceBoe cedeHue MWINHIPA — KBaIpaT, TIIOMAas KoToporo 4 cM?. Haligute 00bEM UIHHIpA.
. beronHble konbIA IS KOJOAUEB MUMEKOT BBHICOTY 1 M, BHEIIHUN JuaMeTp | M M TOJIIUHY

crenok 0,1 M. Hatinure 0056M OeTOHA, HEOOXOMUMBIN IJI1 M3TOTOBJIECHHS TAKOI'O KOJIbIIA.

. Ky6 ¢ pebpom 1 Brucan B nunuuap. CpaBHHUTE IUIOLIAM TTOJHOM MOBEPXHOCTH KyOa U 11H-

JMHJIpA.

. Haiinure oTHOIIEHNE 00BEMOB IUTUHAPA U Ky0a, eCiu:

a) IMIJIMH/IP OMKCAaH OKOJIO Ky0a;
0) WMIMH]IP BOKCAH B KYO.

. M3 6ymaru cBEpHYT KyNn€K, MMEIOLINI (opMy KOHYca C palyCOM OCHOBAaHHUS 5 CM U BBICO-
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o 10 cm. Onpenenute momaab NOBEPXHOCTH KyJIbKa.
OOpa3yromas KOHyca paBHa 2 cM, a paguyc ocHoBaHUs — 1 cM. OObscHUTE, OOMNBIE WK
MeHbIITe 6 CM? IIOMIAIb €0 MOTHOH MOBEPXHOCTH.
Haitgure nomaas noJHOM NOBEPXHOCTH KOHYCA, ECIU:

a) paauyc ero OCHOBaHMsI PaBeH 2, a oOpa3zyromias — 4;

0) paauyc OCHOBaHUs paBeH 3, a BbicoTa - 4,

B) pajaMyc OCHOBAHHMS paBeH 4, a yroy HakJIoHa 06pasylomieli kK ocHoBaHuio paseH 30°.
Haiinute 00bM KOHYyCa, €CIIU:

a) paauyc ero OCHOBAHMS PaBEH 2, a €ro BbICOTA paBHA 3;

0) paauyc ero OCHOBaHHUS PaBEH 3, a 0Opa3yromias paBHa J;

B) paauyCc OCHOBaHHs paBeH 2, a 00pasylolias HAKJIOHEHA K IUIOCKOCTH OCHOBAHHUSA IO

yriom 30°;

I') paanyc OCHOBaHMs paBeH 3, a IJIOIA/b OCEBOT0 CeueHus paBHa 12.
[IpsMOYTOJIbHBIN TPEYrONBHUK ¢ KaTeTamMu a u b (& < b) Bpamaercst cHavana BOKpYTr OJJHOTO
U3 HUX, a 3aTeM BOKpPYT apyroro. CpaBHUTE:

a) 1ioniaau OOKOBBIX MOBEPXHOCTEN MOJIYUEHHBIX KOHYCOB;

0) IUIOIIAM MOJHBIX OBEPXHOCTEH MOITYUYHUBIINXCSI KOHYCOB.
PaBHOOCIPEHHBIN MPSIMOYTOIBHBIA TPEYTrOJBHUK C KAaTCTAMHU JUTUHBI 2 BPAIIAIOT BOKPYT TH-
noTeHy3bl. Haliaure miomanb moiy4uBIIeics: TOBEPXHOCTH.
Yron Mexay oOpasyromieil 1 0Chbl0 KOHyca paBeH 45°, oOpasyromias paBHa 6,5 cM. Haiimure
I0MIa/1b OOKOBOW OBEPXHOCTH KOHYCA.
Paguycel ocHOBaHMI yceu€HHOro KOHyca paBHBI 3 M U 6 M, a oOpa3ymoolas paBHa 5 M.
Haiinute 00b€M yceu€HHOro KOHYca.
Haiiaure o6pa3yroniyio yceu€éHHOro KOHYyca, €Cl pagiuyCchl OCHOBaHMIA paBHBI 3 cM U 6 cM, a
BBICOTA paBHA 4 CM.
[Tnomanp ocHOBaHUS KOHYyca paBHa 25 cM?, a BbicoTa paBHa 5 cMm. Ha paccrostHum 1 cm ot
BEpILKHBI TPOBEJICHO CeUeHue, MapajuieibHoe OCHOBaHuI0. Haiimute 00bEM yceuéHHOTO KO-
HYCa, OTCEKAEMOTO TTPOBEAEHHBIM CEUCHUEM.
BricoTa koHyca paBHa 5 cM. Ha paccTossHMM 2 ¢M OT BEpILIMHBI €r0 MEPECEKaeT MIOCKOCTb,
napajuiesabHas ocHoBaHHio. Halimute 00bE€M MCXOAHOTO KOHYCA, €ClIi 00bEM MEHBLIETo KO-
Hyca, OTCEKaeMOTr0 OT UCXOJIHOTO, paBeH 24 cMm>.
OO0bsicHUTe, KaK U3MEHHUTCSA TUIoaab chepsl, eciu e€ paauyc:

a) ysenunuutcs B 10 pa3z;

0) YMEHBIIUTCS BJBOE.
VYkaxkuTe, BO CKOJIBKO pa3 yBEJIMYUTCS 00BEM I11apa, €ClI €ro paJAuyc YBEIUYUTh B 2 pa3a; B
3 pasza.
Pagnyc 3emnu OynemM cuuTath paBHBIM 6 Thic. kM. OmpeaenuTe miomaib 36MHON MTOBEPXHO-
CTH.
Juametp JlyHbl cocTaBisieT (MpUONU3UTENBHO) YETBEPTYIO YacTh Aunamerpa 3emnu. CpaBHU-
Te 00BbEMBI JIyHa 1 3eMiu, cuuTas Ux mapamH.
CrakaH4uK [ MOPOXKXEHOTO KOHUYECKON (DOpMBI UMeeT ri1yOouHy 12 ¢cM u nuaMeTp BepxHei
gacTi 5 cM. Ha Hero cBepxy MOJIOXKUIM ABE JOKKH MOPOXKEHOTO B BUAE MOJyIIApUN 1Ha-
MeTpoM 5 cM. IlepenoaHuT 11 MOpOKEHOE CTaKaHYHK, €CIIM OHO pacTaeT?
PeGpo kyba paBHO a. HalimuTe paamychl BIUCAHHOTO B KyO M OMUCAaHHOTO OKOJIO HETO IIa-
pOB.

[Tap Briucan B uuHAp. Paguyc mapa 2. Haliaure oTHomeHHe 00bEMOB IIMJIMH/IPA U IIapa.

[lap Boucan B koHyc. Paguyc ocHoBaHMs KoHyca 8§, oOpasytomias 10. Haiinure oTHoleHne
00BEMOB IMJIMHIpA | Iapa.

Konyc Brnmcan B map. Paguyc mapa 6, pagnyc ocHOBaHUs KoHyca 5. Haiinure oTHoIIeHue
00BEMOB KOHYCA U TI1apa.
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Haiinute oTHOmEHne 00bEMOB BIIMCAHHOTO B KyO M OMMCAHHOTO OKOJIO Ky0a II1apos.

Haiinute oTHOmEHNE 00bEMOB IIWIIMHIPA, IIapa U KOHYCa, €ClIM JUaMeTPbl OCHOBAHUN IH-
JIMH]Ipa, KOHYCa U UX BBICOTHI PaBHbBI JUAMETPY LIapa.

Paznen 7. KOOPAUHATBI U BEKTOPBI.

. Jlan mapamnenenunen ABCDA1B1C1D;. Kakue u3 cnepyronmx Tpéx BEKTOPOB KOMILIAHAP-

usi: a) AA,,CCy, BB; 6) AB, AD, AA;; 8) ByB,AC,DD,; 1)AD, CC,,A,B,?

. Jlan mapamnenenunenq ABCDA:B1CiD:. a) Pasmoxure Bektop BD; 10 BeKTOpam

BA,BC, BB;. 6) Pasnoxute BekTop B, D, 110 Bektopam A1 A, A1 B u A1 D;.

. Hokaxwute, yTo ecii M — Touka mepecedeHus meauan TpeyroiabHuka ABC, a O — npous-

BOJIbHAS TOYKA MPOCTPAHCTBA, TO OM = % (Eél' + OB + ﬁ').

. Halimute xoopmunarel mnpoeknwii Ttouek A (2; -3; 5), B (3; -5 é) n C

(—+/3; — %, v/5 — /3) na: a) koopaunatHble WwIockoctu OXZ, OXy u Oyz; 6) ocu Koopau-
Hat Ox, Oy u O1.

. Jlanbr koopaunatel yeTsipéx BepinH kyda ABCDA1B1C1D1: A (0; 0; 0), B(0;0;1),D

(0; 1; 0) u A1 (1; 0; 0). Haligute KOOpAuHATHI OCTAIbHBIX BEPLINH KyOa.

. Hansl Touku A (1; 4; -3), B (-1; 0; -2). Halimute KoopIuHAaTHI BEKTOpa ABu ero JUTMHY.
. Jlausl BexTopsI a@ (5; 0; 1) n b (-7; 4; -2). Haiitu BekTop ¢ = 3a + b u ero JUTHHY.

. 3aNMIKTE KOODIMHATHI BEKTOpoB: @ = 3(+2] —5k, b= —5(+3]j— &k, é=1— ],

d=j+km=k—j =07k

. Jlausl BexTops 4 (5; —1; 2), b (—3; —1;0), ¢ (0; —1;0), d (0; 0; 0). 3anummTe pas3noxe-

—

HUS TUX BEKTOPOB 110 KOOPAMHATHEIM BEKTOpaM 1, J, k.
KoutuHeapHs! J1 BeKTOpEL: a) d (3; 6; 8) u b (6; 12; 16); 6) €(1; —1; 3) ud (2; 3; 15);
B) 1(1; 0;0) u j(0;1;0); r) M (0;0;0) u n(57 —3); n) P (%; —1; 5) n
G (—1; —3; —15)?
Jlans! 18a Bextopa @ (—2; 3; z) u b (x; —6; 2). Haittu Xuz, ecm @ || b.
HaifTu Takoe uWcio M, TpPH KOTODOM BeKTopsl d = i— j+2k, b =30+ ]
ué=m- T+ 2k SBIAIOTCS KOMILIAHAPHBIMIL
VY CTaHOBUTS, SIBJIAIOTCS JIH KOMIUIAHAPHBIMH CJIE/LYIOIIIE BEKTOPBI:

a)d (2; 3; -1); b(L; -1; 3); &(1; 9; -11);

6)d (3;-2; 1) b (2,1;2); € (3;-1; -2);

B) @ (2;-1;2); b (15 2;-3); € (3;-4; 7).
Han xy6 ABCDA1B:1C1D1. Haiiaure yron mMexay BeKTOpaMmu: a) B,Bu B_lti"; 0) DA u B.D;;
B)Eﬂm; F)R"HA_'C; }I)B—B]_'I/IR; e) B1C u ADy; m)AlDlnﬁ; 3)A_.“%_Hﬁ.

LA T

Jausl Bextopsl @ (1; -1; 2), b (-1; 1; 1) u € (5; 6; 2). Beruuciure @ ¢, a-b, b-¢, a-d,

= —

b-b.

Jlanbl BeKTOpBl @ = mi + 3] + Ak ub =47+ mj — 7k. IIpy kakoMm 3HaYE€HUU M BEKTOPHI

. —
a ¥ b nepneHAuKyIsIpHbI?

Haiinute yriibl, ICPUMETP U TUIOIIAAb TPCYTrOJIbHHKA, BEPIIMHAMU KOTOPOI'O SABJISIFOTCA TOY-
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ku A (1;
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-1;3),B(3;-1; Hu C (-1; 1; 3).

18. Haiitu yron Mexnay Bexropamu @ = 21+ 5] — kub = 1 — j — 3k.

Pazgea 8. OCHOBBI TPUT'TOHOMETPHUMN.

Tpnr0HOMeTpn'{ec1cne l'[p606pa30BaHI/Iﬂ.

Ynpocrure:
2 2 a2 2
1 19 “ .1+Ct29 a. 1 {,sm t Coszt+23intcost;
1+tg°a  ctg°a (sint + cost)
2. tgﬂ+tga; 9. 200522 _ :
ctg S+ ctga 12
Cosf-tgps . 10.5in 2% cos Z — cos sin ~
S Tsntp CWpcosh 147 147
cos’a —sin® ) 2 11.sin? % —cos? Z;
4. —Ctg - ct ; ' ’
sina -sin” g J ¢°p 8 8
. T
5. tg®x—sin’x—tg®x-sin’x; 12-1—25”‘25;
6. (tga+ctga)’ - (tga —ctga)®; 2sin’
=2 2 A
7 sm2 a+2002 2 in2q - 13 192a tga
t9°ax Cig° o

TpI/IFOHOMeTqueCKI/Ie YpaBHCHUAL.

Pemute YpaBHCHHE:

1.

7.

- 2 - _ .
S|n3x:i, 8. ZS!nzx—smx—l_O,
2 9. 2sin“X+2cosx=2,5;
cos W3 10.2c0s? X+ 2sinx =2,5;
2’ 11.c082X —4+/2cosx+4 =0
AN~ 12.cos2x +sinx=0;
tg(x—zj—\@, 13.sin2X + 2sin X =COS X +1;

2sin

\/50053x+1=0;

x/_tg( x——j -1=0;

X 14.sin2x+2cosx =sinx +1;
§—1=0: 15.3sin x +cos x =0;
16.sin2x+2cosx=0;

17.sinX =—/3COSX;

18.sin? x — 4sin Xcos X + 3cos? X =0

2c0s° Xx—cosx—1=0:

Pasznen 9. HAYAJIA MATEMATHYECKOI'O AHAJIN3A.

1. Beruucnure npenen GyHKIHM:

2. Boruncnute npesen GyHKIUK:

a) lim

x—2

lim (7 —x); 6) lim (7x%—2x —1); 8) lim ot 1) lim 5
) lim (7203 6) lim, (72 ~2x ~1); ) lim "5 1) lim e
x?—4x +4 6 1 x+1 2x? — 4x y x?—2x+1

x2 — )xgzlo X ; B) 1 x—mo 3x2 r xif} x3—-1

3. Haiigure Npou3BOAHYIO (YHKIIUH:

45



46

3
2) ¥ = 63x + 5+ 4 6) g(x) =x%-cosx; ) g) =
r) y= (2x +3)%; n) y=+3x—2; e) glx) =e™ -sinx;
24x2 416 3%
®) g(0) =28 3) g(x) = —; mg() ==,

4, Haiiure npou3BOAHYIO QYHKIUH:

a) g(x) =sin® x; 0) g(x) = cos*x; B) g(x) =In(x?).
5. Haiiiure cKOPOCTh M YCKOPEHHE TOYKU B MOMEHT BpeMenH t =1, ecin

a) x(t) =t3—2t2+5; 6) x(t) =5t —t?—1.,
6. Tlocrpoiite rpadguk GYHKIUHU C TIOMOILBIO IPOU3BOIHOIA:

1. y:—x2+4; 4, g(x) =x°—12x*+ 1.
2. g(x)=x*—-2x%+1; 5.9(x) = —x3 +4x? — 4x;
3. g(x)=x% —x2 —x+1. 6. y=2,5c0sx—-0,5;

1. [IpencraBpTe yncino 16 B Buje MPOU3BEICHUS IBYX MOJIOKHUTEIBHBIX YUCEN TaK, YTOOBI UX
cyMMa Obljla HAUMEHBIIEH.

8. PasMep momyssuM HaCEKOMBIX B MOMEHT t (BpeMs BbIpakeHO B JHAX) 3a1aéTcs GOpMyJIoit
p(t) = 10000 — %. Bprauciuts CKOpOCTh POCTa NONYJIALMU B UYETBEPTHIN JICHb.

9. U3 nposonoku auuHOM 24 cM Hamo cAenaTh MOJIENb NPAMOYrOILHOIO Hapallelenunena c
KBaJpaTHBIM OCHOBaHueM. [Ipu kakux paszMepax CTOpOH 00BEM mapaiuienenunena Oynaer
HanOOIBIIUM?

10.Ctoumocts  mmaBamus  Kopabnas B TeueHMe yaca  ompejensercs  (GopMmyloit
f = 1296000 + 3v3, rae mepBoe cllaraeMoe CBA3aHO ¢ PACXOJaMU HA aMOPTU3ALMIO U CO-

JIep’)KaHue KOMaH/pl, a BTOPOE C pacxoaoM TOIuMBa. IIpu Kakoi CKOPOCTH CyIHO HPOWAET
paccrosaue B 1000 kM ¢ HAMMEHBIIUMU 3aTpaTamu’?

11.Cepreii IletpoBuu BraneeT AByMs MPOMBIILIEHHBIME 3aBOJAMH, BHITYCKAIOMIMMH OJUHAKO-
ByIO Ipoaykiuio. Ha BTopoM 3aBojie yCTaHOBJIEHO COBpEMEHHOE 00OpylOBaHME, OITOMY
Ha HEM MOKET OBITh BHIMYIICHO OOJbIIE €IUHUIl TPOAYKIUU. M3BeCcTHO, YTO eciu pabouune
TIEpPBOTO 3aBOJAa CYMMApHO TPYAATCA 12 4acoB B HEENO, TO BHIMTYCKAOT t €MHMII TIPOIYK-
nuu. A ecnu paboure BTOPOTO 3aBOJA TPYAATCs 12 4acoB B HENEMIO, TO BBIMTYCKAIOT 2t eau-
Hu1l npoaykuuu. CtaBka 3apaboTHOM 1uiaTel pabodero coctasnsger 500 pyOneit B yac. Cep-
reit [letpoBuu rotoB miatuth padounm 30 250 000 pydreit B Hememo. Ha kakoe makcu-
MaJIbHO€ KOJINYECTBO €MHMUIL IPOTYKIIMU OH MOXKET PacCUUTHIBATDH?

12.®ynkuus cyrounoro cnpoca Q Ha MOpPokKeEHHOE (THIC.IUT.) B 3aBUCKMOCTH OT IeHbI P 3a oj1-
Hy noprmio (py6.) umeer Bux Q = 3 — P DddexTuBHas 061aCTH «PAGOTH» ITOM (OPMYIIEI
or 1 1o 9 pyb6ueii. Ilpu kakoil 1ieHe 3a MOPLUUI0 MOPOKEHOI'O COBOKYIIHAsI BhIpy4yka Oyzer
MaKCUMaJIbHOM?

13.Ecnu cobpath yposkaii B Hadaje aBrycTa, TO C KaXkJI0H COTKH MOXHO MoayduTh 200 Kr paH-
Hero kaptodens u peanuszoBarh ero mo 12 pyOneit 3a kumorpamm. OTcpouka yOOpKH Ha
KaX/1yI0 HEeJIeN0 BeJIeT K YBEJIMUYEHHUIO yposkaitHOoCTH Ha 50 KT ¢ 0/1HOM COTKH, HO IIeHa Kap-
Todens 3a KWIOrpaMM TIpH 3ToM MajaeT Ha 2 pyo. Korma cnemgyer coOpats kaptodens, uTo-
OBl I0XOJ1 OT €ro MPOAAaXKH ObLIT MAKCUMAJIbHBIM, €CITH CPOK YOOPKH COCTaBIISIET 5 Heslenb?

14.TpebGyercst OroposuTh MPAMOYTONBHYIO ILIOIIA/L BJIOJb YXKE BBHICTPOEHHOW cTeHbl. CTOH-
MOCTb OTpa)KJCHMsI CTOPOHBI, MapajyieIbHON cTeHe, paBHa 60 pybOiel 3a MeTp; CTOMMOCTD
OTpaX/IEHUs JIBYX APYTHUX CTOpPOH coctaBiser 90 pybneit 3a merp. Kakas makcumanbHas
TJI0MIAh MOXKET OBITh OTOpOKEeHa, eciii uMeeTrcs Bcero 10 800 pyoOueit?

IlepBooOpa3nas. OnpeaejieHHbI HHTErPaJl.
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. Haiinure ogny u3 nepBoodOpasusix Gyrkiwmii f (X) Ha R.
a) f(x)=2,5; 6) f(x)=—-3x; B) f(x) =cosx; 1) f(x)=—sinx; 1) f(x) =
¢) ) =—

1
sintx > ®) fx) = ng_

. Haiinure nepBooOpasuyro s pynkiuu y = f (X), rpaduk KoTopoii MpoXoauT Yepe3 TOUKy

M:

a) f(x)=2cosx,M (—%; 1); 0) f(x)=1—x% M(-3;9);

B) f(x) =sinx,M(—m;—1); 1) f(x)=x°M(-1;2).

2-
_’

x

. Berancaure OMPCACIICHHBIC MHTCTPAJIbl:

3 L n3 T ax 3x2-12
Q) [P 6) [fsinxds ®) et v fems m [ dx

. Haiinure ruiomanp Gurypbl, orpaHi4eHHON JTMHUSMU:
Q) y=x%4y=0,x=1x=2; 6) y=e*,y=0,x=0,x =2
B) v = +/x, ockabenuce, x = 2; NnNy=x+1lLy=0x=1x=

3,
m,
2’

Il) }r:i]}?:ﬂszljx:-‘-}; e) _}":COSX,_}":O,x:g;x:

2

xK) y=sinx,y=0,x= 3) y=2,y=0,x=2,x =4.

H .
6 T 2
CxopocTh nBukeHus Toukd v = 9t2 — 8t(m/c). Haiimure myTh S, MpoiIeHHBIA TOUKOM 3a
YETBEPTYIO CEKYHY.
. Teno OpomieHO ¢ TIOBEPXHOCTH 3E€MJIM  BEPTHKAIBHO BBEPX CO  CKOPOCTBIO

v = 39,2 — 9,8t(m/c). Haiinnte HanbGOJIBIIYIO BEICOTY ITOABEMA TEJIA.

. Beruucnure paboty, COBEpIIEHHYIO IPU CKaTUU MPYKUHBI HA 0,1 M, eciu Ans cxxkaTus e€ Ha
0,05 6b11a 3aTpauena padora 25/[x.
. Berancnure 00bEM Tenm AByMmsi crioco0amu (HETIOCPEACTBEHHO, MONB3YSACh (GOpMYIaMu st
BBIUKCIICHHS 00bEMA, U C IOMOIIBI0 HHTETPAIbLHON (POPMYIIBI IS BEIYUCIECHUS 00BEMA).
a) MIIMHJP C PaINyCOM OCHOBaHUS 3 U BBICOTOH 5;
0) TpeyroibHasl MUpaMuia, BEICOTa KOTOPOH 6, OCHOBaHME MPAaBUIIbHBIN TPEYTOJIBHUK CO
CTOpPOHOI 1;
B) KOHYC C paJIlyCOM OCHOBaHUs 1 U BBICOTO 4;
T') YETBEPTH 11apa C paauycom 3;
1) TIpsAIMOM TMapajulesenunesl ¢ BBICOTOW 3, OCHOBaHME KOTOPOro poMO €O CTOPOHOH 2 U
ocTpsiM yriom 60°;
€) KOHYC, 0CEBOE CEUYEHHE KOTOPOT'0 MPSIMOYTOJIbHBIN TPEYTOIbHUK C THUIIOTEHY30H 6;
) MpaBUJIbHASI YETHIPEXYTOJIbHAS TUpaMKia, Bce péopa KOTOPOH paBHBI 1.

Paznen 10. JIEMEHTBI KOMBUHATOPUKMU.

. B xneTku kBagpaTHO# TaOIMIIBl 2X2 MPOU3BOJIBHO CTAaBAT KPECTUKU M HOJIMKH.

a. CKOJIBKMMH CIIOCOOaMM MO>KHO 3aIIOJTHUTD 3TY TaOIuIy?

0. B CKOJIBKUX CJIy4asiX B JIEBOM HUKHEH KileTKe OyJeT CTOSTh KPeCTUK?

B. B CKOJIBKHX CJIyyasiX B BEpPXHEH JIeBOM M HIKHEH MpaBoii KileTkax OyayT pa3Hble 3HaU-
Ku?

T. pelIuTe 3a7a4d MyHKTOB a), 0) u B) ams Tabmuirst 3X3.

. Y Kaprncona Ha o0ex — nepBoe, BTopoe, TpeThe 0iros1a ¥ nupoxHoe. OH 0043aTeIbHO HAYHET

C IMMUPOKHOTO, & BCE OCTAIBHOE CHECT B MPOU3BOILHOM Nopsiake. Hailgure yncio BO3MOXK-

HBIX BApHAHTOB 00e/a.

. OnuHHagUaTH PYTOOIMCTOB CTPOSTCS Mepes HayaioM Marda. [lepBbIM CTaHOBUTCS KaIllUTaH,

BTOPBIM - BpaTapb, a OCTAJIbHBIC - CIIy4aifHbIM 00pa3oM. CKOJIBKO CYILIECTBYET CIIOCOOOB MO-
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CTpOeHUsI?
. UrpanbHblil KyOHK OpOocaroT IBaXK/Ibl M 3aIIMCHIBAIOT BIMAIAI0IINE I (PHI.
a. HalIuTe YMCII0 BCEX BO3MOXKHBIX BApUAHTOB.
0. yKaXWTe T€ U3 HUX, B KOTOPBIX IPOU3BEACHHE BhINABIIMX yncen KpaTtHo 10.
. Berpernnuces 6 npysedt m Kakaplil moxan pyky cBoemy apyry. CKoJIbKo OBLIIO PYKOTIOXKa-
THN?
. B xnacce 27 yuenukos. K nocke Hy)XHO BbI3BaTh BOMX. CKOJIBKHMHU CIOCOOAMHU 3TO MOKHO
c/enarth, €ciu:
a. TEpBbIA YUEHMK JOJDKEH PELIUTh 3a/1a4y 110 ajredpe, a BTOPOil — 10 FEOMETPHH;
0. OHU JIOJIKHBI OBICTPO CTEPETh C JOCKU?
. Otpsin u3 30 4enoBek BHIOMpAET KOMaHANUPA, 3aMECTUTENST KOMaHIUPa U TPEX MOMOIIIHUKOB.
CKOIBKMMH c1I0CO0aMH 3TO MOYKHO C/1€1aTh?
. U3 xonmoxaw! B 36 kapT BeIHUMAIOT 5 KapT. Haiinaure:
a. YHCJIO0 BCEX BO3MOXHBIX BApUAaHTOB BHIOOPA;
0. 4YUCIIO BApUAHTOB, IIPU KOTOPBIX CPEH MOJYYEHHBIX KapT ecTh 4 Ty3a;
B. YHCJIO BApUAHTOB, IPU KOTOPBIX BCE MOIYyUYEHHBIE KapThl — IHUKH;
I. 4YHCJIO BApUAHTOB, IPH KOTOPBIX BCE MOITY4YEHHbIE KapThl — OHON MacTH.
. Ilo crimcky B 9 kiacce 15 geBouek u 13 manpunkoB. HyxHO BBIOpaTh ABYX IEXKYPHBIX 110
kiaccy. CKOJIBKUMH CIIOCOOaMH 3TO MOKHO C/EIaTh:
a. TIPH yCJIOBUH, YTO Mapy 00s3aTEIbHO TOJIKHBI COCTAaBUTh MaJIbUUK U IEBOYKA;
6. 0e3 ykazaHHOTO yCIIOBUS?

Pazgen 11. SJIEMEHTBI TEOPUM BEPOSITHOCTEH U MATEMATHUYECKOM
CTATUCTUKMU.

BepositHOCTB
. Haiiti BeposITHOCTH TOTO, YTO MpPH ABYKPATHOM OpOCaHMM WTPAbHOTO KyOWKa Impou3Beze-
HUE BBIMABIINX OYKOB OyJIET:
a. kpartso 10;
6. kpaTHo 3.
. 13 konoas! B 36 kapt ciaydaiiHeIM 00pa3oM BeITaCKMBArOT 6 kapT. KakoBa BeposTHOCTB TOTO,
4TO Cpellu BBIOpaHHBIX KapT OyJeT XOoTs Obl 0/1Ha KapTa OyOHOBOM MacTu?
. B ypue nexar 10 6enbix u 11 peokux mapoB. CiyyaiiHeiM 0oOpa3oM joctatot 5 mapos. Ka-
KOBa BEPOSATHOCTH TOTO, YTO CPEJIU ITUX 5 IIApOB POBHO 3 OembIX?
. CnyuaitHeIM 00pa3oM BbIOpasiu ABy3HauHOe 4Kcio. HaliquTre BeposSTHOCTh TOTO, YTO OHO:
a. OKaHYMBAECTCS HYIEM;
0. COCTOMT U3 OIMHAKOBBIX LTUDD;
B. Ooibiie 27 ¥ MeHblle 46;
I. He SBISIETCA KBaJpaTOM LEJI0r0 YHUCIa.
. JIBy3HauHOe uncio cocraBwiu u3 mudp 0, 1, 2, 3, 4. KakoBa BEpoSITHOCTb TOTO, UTO 3TO YHC-
J10:
4€THOE;
HEYETHOE;
JICITUTCS Ha 5;
nennrcs Ha 47

R oae

. Bo Bce kiieTku KBaJpaTHOM TaOIUIBl 2X2 MPOU3BOJILHO CTaBAT KPECTUKU U HONMMKHU. Haiinu-
T€ BEPOSTHOCTH TOI'O, YTO:

a. OyJIeT MocTaBiIeH POBHO OJIUH KPECTHK;

6. OyayT mocTaBJeHBI POBHO JIBa HOJIMKA,

B. B JIEBOH HIKHEHN KJeTKe Oy/eT CTOATh KPECTHK;
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r. B BepxHeH JIeBOM U HIKHEH MpaBoil KiIeTkax OyAyT pa3Hble 3HAUKU.
/. UrpanbHyro KOCTh Gpocwin aBaxanl. Haliiute BEPOATHOCTH TOTO, YTO:
a. Cpelu BBIMABIIUX OYKOB €CTh XOTA Obl OJIHA €IMHHULIA;
0. CcymMa BBINABIINX OYKOB OOJIbIIE TPEX;
B. CyMMa BBINaBIIMX OYKOB MeHbIIe 11;
I. TMPOU3BEICHUE BBINABIIMX OYKOB MEHbIIE 27.
8. W3 kocTeil qomuHO ciyyaiino BeIOpanu oaHy. Haiiure BEpoSATHOCTB TOTO, YTO:
a. OHa He sBJsIeTcs ay0em;
0. Ha Hel He BhINaja «TPOUKay,
B. TMPOM3BEICHHE OYKOB Ha HEell MeHbIe 29,
I. MOJIYJIb Pa3HOCTU OYKOB OOJIBIIIE €UHHIIBL.
0. Ciy4aiiHO HOKMMAIOT Ha KJIaBUIIM OJJHOM OKTaBbl. Halijure BEposSTHOCTB TOTO, YTO:
a. 3BYYaT HOTBI «CHU» U «II0»;
0. He 3By4YuT HOTa «(hay;
B. 3BYYHUT HOTA «Is»;
I. TOJIYYUTCS H0-MaKOPHOE TPE3BYyUHeE.

Pa3nen 12. YPABHEHUS 1 HEPABEHCTBA.

HppanuonajbHbie ypaBHEeHUs.
Pemnre ypaBHEHUs!, CUCTEMbI YPAaBHEHHIA:

1. JX+1+5=x; 10.
2. J1+5x+x=1;

w

10VXx+3+17 = ——
. (X* +4x)Vx-3=0; 11. 4 1

4. (X*+x)Jx-1=0;

Bx+25 1-2UX+5

12.  2x3—x/x-120=0:

5. (16— x*)V/3+Xx=0;
6. (x*—4)x-1=0; 13. \/;:‘(—4\/22:—3;
7. Ix+2=2+/x-6: =
8. Vx+16—x=4; 14. J;ji—ZﬁC3=3;
9. Vx+2=+/x+4;
Jlorapugmunuyeckue ypaBHeHHs
Pemute ypaBHeHUe:

49



o b~ w

o

log,s (2 +l0g,(3+x) =0;
7. log,(1+log,(x—5)) =-1;
3

8. log,; (3x* —6x)=6;

9. log,(¥/x+1)=-log,16;
10.  2"%° =log, (4 —-2X).

3
Iloxka3aTtenbHbIe ypaBHEHMS.

Pewmmte ypaBHenus, cuctems! ypasuennit: 3°°° + 8- 32 =33;
1. 7%+5.7*=378;
2 T_gr o
3. 35.7%* =251,

4, 3*-2.3*_7*_-2.7°%=0;

5. 9 —75.3"-54=0;

6. 9+26-3*-3=0;

7. 4-25°-9-20" +5-16" =0;

8. 916" +2-12*-32-9"=0;

Iloka3zaTenbHbIe H JOrapu(pMUYecKHe HEPaBEeHCTBA.
Pemnre HepaBeHCTBA:

1. 5.3 —2%3 5 3% 4+ 2%

6-5x

2 \2+5x 25
2. | = >
(5) 64
3. 25°<6-5"-5;
4, 57 <6.5°—1;
L |
5. 0,5 <—;
32

3x=3 1

6. (0,2)*2 >=:
0,2) c

7. log,(x+20) < 3;



o1

8. log, (12—-x%)<-2;

NG
9. 6'096(X+2)<3;
10. log, X211,
3 X+ 2

11. log,,(3x—8) > log, ,(x* +4) ;
12. (x* -5x)-log,(x-3) <0.

4.4. Tembl KypcoBOro NpoexTa (KypcoBoii padoThl)
VY4eOHBIM IIJIAaHOM BBIIIOJIHEHUE KYPCOBOW PabOThI HE MPEAyCMOTPEHO.

5. YueOHo-MeToau4YecKoe 1 MH(OpMAINTUOHHOE 00ecriedyeHHue U CIIUTIIUHbI

5.1. UudopmanmonHoe obecnevyeHue n3y4eHus JUCUUNITHHbBI
-UudopmMarioHHbie pecypchl YHUBEPCUTETA: (nepeueHsb exce200H0 0OHOBISIemcst)

Ne HanmeHoBaHHMe  JJICKTPOHHO-
IL./I. OnO0IMOTEYHOH CHCTEMBI Anpec B cetu UHTepHeT
1 ZNANIUM.COM http://znanium.com
OcHOBHas1 KOJUIEKIIUS
Konnexnust uzgarenscra CtaTyT
2 3BC IOPAUT www.biblio-online.ru
3 IBC «BOOK.ru» www.book.ru
kojutekuus msnarenscrsa [Ipocnekr HOpu-
JMYecKasl JuTepaTrypa ; KOJUIEKIMM H3Ja-
tenbcTBa KHopyc IlpaBo, OkoHOMHKa H
MeHeHKMEHT
4 HNudpopmanuoHHo- WWW.0p.raj.ru 3JeKTpOHHBIC BEpCHH y4eO-
o0pa3oBaTe/IbHBIN nopraJ HBIX, HAYYHBIX U HAYYHO-TIPAKTUUECKUX U3-
PI'VIl nanuit PI'VII
5 CucreMa 3JIeKTPOHHOIO 00y4e- www.femida.raj.ru
HusA «Demuga» Y4eOHO-MeTOINYECKNE KOMILIEKCHI,
PaGoune mporpamMmbl IO HaIpaBJICHHIO
MIOATOTOBKH
6 IIpaBoBEBIe cHCTEMBI I'apanT, KoHcynbranT

6. MaTepua/JibHO-TeXHHYeCKoOe o0ecnieyeHue

B nensx ocBoeHus yuyeOHOM MporpamMmbl AUCHUIUIMHBI HEOOXOIUMBI CIIEYIOLINE MaTepu-
AIbHO-TEXHUYECKHUE U MTPOrPaMMHBIE CPEICTBA:

- ayTUTOPHBIHN PoH;

- TEXHUYECKHE CPEJICTBA O0yUeHUs

- mpodyee: paboyee MECTO MpEerojaBaTelisi, OCHAIEHHOE MEePCOHAIBHBIM KOMIBIOTEPOM C
ycranoBieHHOU CIIC «Koncynprant [lntoc» u goctynom k pecypcam cetu MHTEpHET, B TOM
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yucine uarepHer-cauty PI'VII.

7. Kapta o0ecnie4eHHOCTH JIUTEPaTypoOii

Kadeapa O6meo0pa3oBaTe/ibHbIX IUCHATIAH

CnennanbHoctu: 40.02.03I1paBo u cyaedHoe aIMUHUCTPUPOBAHUS

ba3oBblii ypoBeHb
Jucununiuna: Matematuka OO/]
Kypc: 1

HaunmenoBanue, ABTop unu pepaktop, M3gatenscTso,
"o u3panuvs, KOJI-BO CTPAHULL

Bun usnanus

OBC

(YKa3aTh CCBUIKY)

Koin-Bo 1ie-

YaTHBIX U31.B

oubIHnoTeke
By3a

OcHoBHas1 JUTEpPATY

a

boromoJsios H. B.

Maremaruka : Yueouuk mist CITIO / H.B. Boromoiios,
I1.. CamoiineHko. - 5-¢ u31. ; mep. v J0II. - DJISKTPOH.
naH. - M.: FOpaiit, 2020. - 401 c. - (ITpodeccuonansHoe
oOpa3zoBanue). - Pexxum gocrymna:
https://urait.ru/bcode/449006 . - ISBN 978-5-534-07878-
7.

https://urait.ru/bcode

1449006

Maremartuka : yueOHoe nocoome. U.2 / mox pexa. A.H.
Bamekuna. - M : PI'VII, 2018. - 157c. - ISBN 978-5-
93916-687-4.

http://op.raj.ru/index.

php/srednee-
professionalnoe-

obrazovanie/725-
matematika-
uchebnoe-posobie-
ch-2

bammakos M.HU.

http://www.book.ru/

Maremaruka Yueonuk i CITIO / M.U. Banimakos. - book/929528
M.: KuoPyc, 2019. — 394c. - Internet access. - Pexxum
nocryna: book.ru. - ISBN 978-5-406-06554-9.

JlonoJIHUTEIbHASI JIUTEpPaTypa

Hanasn A. A.

Maremaruka : Yuebuuk / A.A. JlanasH. — 3-e u311.; uctp.
u jom. - M.: OOO "Hayuno-u3zgarensckuit uentp MH-
OPA-M", 2019. - 544 c. - ISBN 978-5-16-012592-3.

http://znanium.com/
00.php?id=1006658

Hanasn A. A.

COopHUK 3a/1a4 10 MaTeMaTuke : Y4yeOHoe mocobue /
A.A. lapgasH. — 3-e u3a. - M.: U3narenasctBo "@OPYM"
: OO0 "Hayuno-uznarensckuii nentp MHO®PA-M",
2018. - 352 ¢. - ISBN 9785911348038.

http://znanium.com/
00.php?id=970454
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Jopodeena A. B.

Marematuka : Yueouuk s CITO / A.B. lopodeera. -
3-e u3[. ; mep. u JOII. - DIEeKTPoH. AaH. - M.: KOpaiir,
2020. - 400 c. - (IlpodheccrnonansHOE 0Opa3oBaHKeE). -
Pexxwum noctyna: https://urait.ru/bcode/449047 . - ISBN

978-5-534-03697-8

https://urait.ru/bcode

1449047

8. ®oH/ OLIEHOYHBIX CPEICTB

8.1. ITacnopT (poHaa OLIEHOYHBIX CPEACTB MO AucHUIIHHe MaTeMaTuka OO/

KonTtpouupyembie
pasjaeJibl (TeMbl)
AUCIUTLTHHBI

Koa konTposupyemou
KOMIIETEeHU U (MJIU ee
YacTH)

HaumMmeHoBaHUe
OLICHOYHOT'0
CpeacTBa

JlelicTBUTENbHBIE YHCIIA
Y MHOXECTBA

OK-1; OK-2; OK-3; OK-4

Cemunap; Pazno-
YPOBHEBBIE 3aJaud
Y 3aJIaHus;
TecThr;
Konrtponbnas pa-
060Ta; BOMNPOCHl K
3a4ery

CreneHHasi, moKasaTelb-
Hasi, JIorapuQMuYecKas

byHKIIH.

OK-1; OK-2; OK-3; OK-4

Cemunap; Pa3no-
YPOBHEBBIE 3a/lauul
U 3aJJaHuS;
Tecrtsr;
KonTponbhas pa-
00Ta; BOIPOCH K
3a4eTy

[IpsiMblE M IIIIOCKOCTH B
IIPOCTPAHCTBE

OK-1; OK-2; OK-3; OK-4

Cemunap; Pazno-
YPOBHEBBIE 3aJauu
Y 33/IaHUS;
Tecrtsr;
Kontponbnas pa-
060Ta; BOIPOCHI K
3a4yery

MHOrorpaHHMKH.

OK-1; OK-2; OK-3; OK-4

Cemunap; PazHo-
YpOBHEBBIE 3a/laul
U 3aJ]aHus;
TecTtsr;
Konrponbnast pa-
00Ta; BONPOCHl K
3a4eTy

OCHOBBI
pun

TPUTOHOMET-

OK-1; OK-2; OK-3; OK-4

Cemunap; PaszHo-
YPOBHEBbIE 3aJauu
1 33/IaHUS;
Tecrtsr;
Kontponbnas pa-
060Ta; BOIPOCH K
9K3aMeHYy

Tena u
BpAILICHUS

MMOBCPXHOCTU

OK-1; OK-2; OK-3; OK-4

Cemunap; PazHo-
YpOBHEBbIE 3a/lauul
U 33J]aHus;
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Tecrtsr;
KonTposbnas pa-
00Ta; BOIPOCH K

AK3aMEHY
7. Koopaunatet Ttouku wu | OK-1; OK-2; OK-3; OK-4 Cemunap; Pazno-
BEKTOpa B IMPOCTPAHCTBE YPOBHEBBIC 3aJa4d
M 3a0aHUld,
TecTtsr;

Konrtponbnas pa-
0oTa; BOMPOCH K

IK3aMEHY
8. [IpousBognas Qyukmuu | OK-1; OK-2; OK-3; OK-4 Cemunap; Pazno-
U e IPUMEHECHHE YPOBHEBBIC 3a/1a4u
1 3a7aHus,
Tecrtsr;

KonTponbnas pa-
00Ta; BOIPOCH K

9K3aMEHY
0. [TepBooOpasnas u unre- | OK-1; OK-2; OK-3; OK-4 Cemunap; Pazno-
rpai YPOBHEBBIE 3aJa4u
U 3aJIaHus;
TecThr;

Konrtponbnas pa-
00Ta; BOIPOCHI K

9K3aMEHY
10. Dnementhl  komoOuHaro- | OK-1; OK-2; OK-3; OK-4 Cemunap; Pa3zHo-
pUKH YPOBHEBBIC 3aJa4u
U 3a7aHus;
TecTtsr;

KonTtponbnHast pa-
00Ta; BONPOCHl K

9K3aMEHY
11. Onementsl  Teopuu Be- | OK-1; OK-2; OK-3; OK-4 Cemunap; Pazno-
pOSITHOCTEM W Marema- YPOBHEBBIE 3aJa4d
TUYECKOH CTaTUCTUKH W 3aJIaHus;
Tecrtsr;

Kontponbnas pa-
060Ta; BOIPOCHI K
9K3aMeHY

8.2. OueHo4YHbIE CPEACTBA MO HTOTAM OCBOEHUSI IV CHUTIIIMHBI

KOHTpOJ'IB M OLCHKA PE3YJIIbTATOB OCBOCHUA AUCHUIINIMHBI OCYIICCTBIIACTCA MPEriogaBaTe-
JICM B Mponecce MpoOBCACHUA IMMPAKTUICCKUX SaHﬂTHﬁ, TCCTUPOBAHUS, a4 TAK JKC BBIIIOJIHCHUS O6y—
YaroMMUMHUCA ITPAKTUYCCKUX SajlaHI/II\/’I.

DopMbI U METOBI
PesynbTaTsl 00y4eHusi (0CBOCHHBIC YMEHHS, YCBOCHHbIE
KOHTPOJISA M OLIEHKH
3HAHUA)
pe3yJabTaToB 00y4eHHs
YcBoeHHbIE 3HAHUSA ['pynnoBeie i nHIN-
— TIOHATHUS OTHOCUTEIHHOM M a0COJIFOTHOM MOTPEIIHOCTH; BHUlyaJIbHbIE YCTHBIC
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— MOHATUS CTENEHM C PALUOHAIBHBIM IOKa3aTeleM, KOpHs
HaTypaJbHOH cTeneHy, iorapudma;

— TIOHATHUS CHHYCA, KOCHHYCA, TAaHT€HCA U KOTaHIeHCa YUCIIO-
BOI'0 apryMeHTa;

— (opMyIbl, CBSI3aHHBIE CO CBOWCTBAMM CTENEHEH, Jorapud-
MOB, TPUTOHOMETPUYECKUX (PYHKIUH;

— paznuyHble crnocoObl 3aganus (GyHKIMNA, CBOMCTBA U rpadu-
KU 3JIEMEHTapHbIX QYHKLHNI;

— MOHATHUE NPOU3BOAHON (QyHKIMHM, €€ (PU3NYECKUH U reoMeT-
PUYECKUN CMBICIT,

— OCHOBHBIE TpaBwiIa TuddepeHIpoBaHus, TaOIHIly MpOu3-
BOJIHBIX 3JIEMEHTApHBIX (PYHKIIHIA;

— OCHOBHBIE TOHSTHS, CBA3aHHBIE C MCCIEIOBaHUEM (YHKIMN
C MIOMOUIbIO POU3BOHOM;

— QITOPUTMbI PEUIEHHs CTAaHAAPTHBIX 3a/a4 Ha NPHUMEHEHHE
MIPOU3BOAHOM;

— TOHSATHE TEpPBOOOpa3HOM (YHKIUHU, TAOIHUIly TEpBOOOpa3-
HBIX 3JI€MEHTAapHBIX (PYHKIIMIA;

— QITOPUTMBI PEUIeHUs CTAHAAPTHBIX 33/a4 Ha MpPHUMEHEHHE
NepBOOOPA3HOM U OIPEIeIEHHOTO HHTErpaa;

— OCHOBHBIE CHOCOOBI pPEIICHUS PALMOHAIBHBIX, MOKa3aTelb-
HBIX, JIOTapU(MUYECKUX, UPPALHOHAIBHBIX U TPUTOHOMET-
PUYECKHUX YPAaBHEHMIA;

— OCHOBHBIE CHOCOOBI PEIICHUS PALMOHAIBHBIX, MOKAa3aTelb-
HBIX, JJOTapU(PMHUECKIX HEPABEHCTB;

— KOMOWHATOpHOE TPaBWIIO YMHOXEHHS U (HOPMYIIBI HAXOXK-
JICHUS YMcia IepecTaHOBOK, pa3MEILeHUH U COYeTaHHiA;

— KJIaCCHYECKOe OIpe/iesIeHue BEPOSITHOCTH COOBITHH;

— OCHOBHBIE TEOPEMBI O CyMME M HPOU3BEACHUU BEPOSTHO-
CTEH;

— OCHOBHBIE ITOHSTHS CTATUCTHKH,

— pa3NUYHBIE CIlydal B3aWMHOTO PACIIOJIOKEHUS TMPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE;

— TOHATHUS yIJIa MEX]y NPSMOU U MIOCKOCTBIO U JIBYTPAHHOTO
yrna;

— TIOHATHUS PACCTOSHUS OT TOYKU JIO IUIOCKOCTH, HPSMOH 10
TUTOCKOCTH, MEXKIy CKPEIIUBAIOIIUMUCS TMPSIMBIMH, MEXITY
IUIOCKOCTSIMH;

— OCHOBHBIE TEOPEMBI O MApPAICIILHOCTH U HEepHEHIUKYISAp-
HOCTH B IIPOCTPAHCTBE;

— OCHOBHBIE TMpaBWJIa W TpPHUEMBI H300paKEHHS MPOCTpaH-
CTBEHHBIX (PUTYp HA TUIOCKOCTH;

— (opMyIBl HAXOXJICHUS 00BEMOB U IUIOMIAJCH MOBEPXHOCTH
MIPOCTPAHCTBEHHBIX (HUTYp (TMpaMu[bI, IPU3MBI, TelIa Bpa-
IICHUS ).

OcBoeHHBbIEC YMEHUSA

— BBINOJHATH apUPMETHICCKHE ACUCTBUS HAJl YUCIIAMH, COYe-
Tasi YCTHbIE M MUCHbMEHHBIEC MPUEMbI; HAXOAUTh MPUOIIMKEH-
HbIC 3HAYCHHS BEJMYMH U MOTPEUTHOCTH BBIYHCICHUH (abco-
JIOTHAs U OTHOCHUTENbHAs); CPAaBHUBATh YUCIIOBBIE BBIpaXke-
HUS;

b

OTIPOCHI;
CooO1ieHus;

Jlokmnaser;
KounTposibHbie paboThI;
TectupoBanus;
NnnuBuayanbHble 3a0a-
HUS;

CamocTosTenbHbIe
paboTHL.
JMuddepennmpoBanHbIi
3a4er.

DK3aMeH.
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HaxXOJUTh 3HAYEHUS KOPHS, CTENEHU C PALMOHAIBHBIM I10-
KazareyueM, Jiorapudma, TPUTOHOMETPUUYECKUX BBIPAKEHHIA,
UCMONb3Yysl MPU HEOOXOJUMOCTH HHCTPYMEHTAJIbHbIE Cpe-
CTBa; IOJIb30BATHCS MPUOIIKEHHON OLIEHKOH NMpH MpaKTH-
YECKUX pacuerax;

BBINOJIHATh NPeoOpa3oBaHMs BBIPAKEHUH, HpUMEHssT op-
MYJIbI, CBSI3aHHBIC CO CBOWMCTBAMHU CTEIEHEH, jorapudmos,
TPUTOHOMETPUUYECKUX (QYHKLIUH;

BBIUUCIIATh 3HAYCHHE (PYHKIMM IO 3aJaHHOMY 3HAYEHUIO
apryMeHTa IpU Pa3IUYHBIX CIIoco0ax 3a1aHust GyHKIUH;
CTpOUThH TpaduKu U3ydeHHBIX (DYHKIMHA, ONPEACTATh U HII-
JFOCTPUPOBATh 110 IpaduKy CBOWCTBA 3JIEMEHTAPHBIX (DyHK-
LM

UCTIOJIb30BaTh MOHATHE (YHKIUHU IS ONMCAHHUS U aHAIN3a
3aBHCHUMOCTEH BEJINYMH,;

HaXOJUTh INPOU3BOJAHBIE 3JIEMEHTAPHbIX (YHKLUUH; NpUMe-
HATbH IpaBuiIa TUpepeHIUpOBaHUS;

UCIIOJIb30BaTh NMPOU3BOAHYIO JUIS M3y4€HUs! CBOMCTB (yHK-
U ¥ IOCTPOCHHUS TPAPHKOB;

pemaTth 3aJayd IPUKIAJAHOIO XapakTepa Ha HaXOXKICHUE
HauOOJIBIIEr0 U HAMMEHBIIETO 3HAYCHMS;

BBIYUCIIATH B MPOCTEHIINX CIydasx IUIOMAA U 00beMbl Gu-
I'yp C UCIIOJIb30BAaHUEM OIIPEIEICHHOTO UHTETpaa;

pemaTh pannoHaJIbHBIE, MTOKA3aTENIbHbIC, JOTapUPMIUECKUE
YPaBHEHHs M HEPABEHCTBA, MPpAaLMOHAJIbHBIE U TPUTOHO-
METPUYECKUE YPaBHEHMSI, CBOASIIMECS K JIUHEHHBIM U KBaJ-
paTHbIM;

UCIMOJIb30BaTh T'paUuecKuil METOJ pelIeHHUs ypaBHEHHH U
HEPaBEHCTB;

n300paxaTh Ha KOOPJMHATHOM IIJIOCKOCTH PEILIEHUs! ypaBHe-
HUH, HEPAaBEHCTB U CUCTEM C JIBYMS] HEU3BECTHBIMH;
COCTaBIIATh W pelIaThb YPABHEHMS M CHCTEMBbl YpaBHEHMH,
CBSI3bIBAIOIIME HEU3BECTHBIC BEIMYMHBI B TEKCTOBBIX (B TOM
YHclie TPUKIAIHBIX) 3a/1a4ax;

pemath KOMOMHATOPHBIE 33J]aud METO/I0M Iepebopa, a Tak-
e C MCII0JIb30BaHHEeM (POPMYJI HaXOXIEHHUS YHcia Iepecra-
HOBOK, pa3MEILICHUI U COUETaHU;

BBIUHCIISTH BEPOATHOCTH COOBITUI Ha OCHOBE IOJICUETA YHC-
Jla UCXOJOB, B TOM YHCJIE UCIIOJIb3Ysl OCHOBHBIE TEOPEMBI O
CyMME U IIPOU3BEIACHUHN BEPOSITHOCTEN;

NPEJICTaBIATh C TMOMOIIBI0 TaOmul], Auarpamm, TpaduKoB
YaCTOTHBIE PACIIPENEICHNS TaHHBIX;

HaXOJUThb CPEIHEE, MOy, MEAUAHY U pa3MaX COBOKYITHOCTH
YHCIJIOBBIX JaHHBIX;

pacno3HaBaTh Ha 4YepTekax M MOJEISAX MPOCTPAHCTBEHHBIE
(UrypBl; COOTHOCUTH TPEXMEpPHBIE OOBEKTHI C UX ONMUCAHMSI-
MU, U300pKECHHUSIMU;

ONUCHIBaTh B3aMMHOE PACITOJIOKEHUE MPAMBIX U IIIOCKOCTEN
B IIPOCTPAHCTBE;

n300paxaTh Ha INIOCKOCTH OCHOBHBIE MHOTOTPAaHHUKU U Te-
Ja BpAIICHHUS; BBINOJHATh YEPTEXKHU IO YCIOBUSAM 3a4ady;
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CTPOUTh MPOCTEHIINE CEYEHHs] MHOTOTPAHHMKOB (MpU3Ma,
NUpaMyU/Ia) U TeJl BPALICHHUS;

— pemarh IMJIaHUMETPUYECKHE W CTEPEOMETPHUYECKHE 3a1adyu
Ha HAXOXXJCHUE TI'€OMETPUUYECKHUX BEJIWYMH (JJIUH, YIJIOB,

rIomajei, o0 beMoB);

— MIPOBOAWTH AOKA3aTCIBHBIC PACCYXKIACHHUA B XOJC PCIICHUA

3aaad.

PesyabTaTsl 00yyeHus
(ocBOEHHBbIE KOMIIETEH-

OcHOBHbIE IOKA3aTeJIH OLIEHKH pe-

@®opMbI U METOAbI KOH-

3yJbTara TPOJISL  OLIEHKH
1un) A Y I
OK 1. llonumarp cyui- .
- JISMOHCTpAIMsl HHTEpeca K CBOoei 0y-
HOCTh U  COLHUAIBHYIO

3HAYMMOCTb CBO€il Oy-
oymiei mpodeccun, mpo-
ABJISTH K HEM yCTOMYH-
BbIIA HHTEPEC.

nyien nmpogeccuu;

- 3G (EeKTUBHOCTh BBIOJHEHUS CaMo-
CTOSITENILHOW Pa0OThI TIPU OCBOCHUU
TEM, CBSI3aHHBIX ¢ Oynymied npodeccu-
Cil.

DKcrnepTHas OLICHKa B XO-
JIe TIPOBEJICHUS 3aHATHI B
COCTaBE TPYIIIBI.

OK 2. Opranu3oBbIBaTh
COOCTBEHHYIO  JI€SITEIIb-
HOCTb, BBIOMpPATH THUIIO-
Bbl€ METOJbl U CHOCOOBI
BBITIOJTHEHHST  TIpodheccu-
OHAJIBHBIX 3aJ]1a4, OLIEHU-
BaThb UX 3(PPEKTUBHOCTD
¥ Ka4eCTBO.

- JEMOHCTpAall¥sl YMEHUs IUIAHMPOBATH
U OpraHu30BbIBaTh CBOIO paloTy 110
MU3Y4CHHUIO €CTECTBO3HAHMS;

- JI€MOHCTpPALAs YMEHUs KOHLEHTPUPO-
BAaTbCsl HA BBIITOJIHEHUHU IIOCTABICHHOU
3aJa4H;

- BbBIIOJIHEHUE YYEOHBbIX 3aJaHuUil B
YCTaHOBJICHHBIE IIPENOJABATENIEM CpO-
KU,

-aHAJIU3 CBOEU JEATEIBHOCTH C LEIBIO
BBISIBJICHUSI OLIMOOK M YNYIIEHUH Tpu
U3y4YEHUU MAaTEMAaTUKU;

- ICHOJIb30BAHUE B PA0OTE MOITY4YEHHBIX
paHee 3HAHUW U YMEHUI.

DKcriepTHas OIICHKa B XO-
JIe TIPOBEJICHUS 3aHSATHI B
COCTaBe TPYIIITHI.

DKcrnepTHas OlICHKA BbI-
MOJTHEHUS IOMAIIIHUX 3a-
JTaHuil MpoOJIeMHOro Xa-
paxTepa.

OK 3.Pemath npo0ieMsl,
OLICHUBATh PUCKHU U IpH-
HUMaTh pEIICHHUS B He-
CTaHJApPTHBIX CHUTYyalu-
AX.

- JEMOHCTpalus TPaMOTHOCTH CaMOAaH-
anu3a U KOPPEKLUUHU pe3ysbTaToOB COO-
CTBEHHOMW JEATEIILHOCTH;

- JIEMOHCTpAIUsl BBICOKOH OTBETCTBEH-
HOCTH 3a BBIIIOJHEHHYIO paloTy.

DKcrepTHas OIICHKa B XO-
Jie TIPOBE/ICHUS 3aHITUI B
COCTaBe TPYIIITHI.
DKcnepTHas OlleHKa B XO-
JIe BBITTOJTHCHUST WHIBH-
Jya’dbHBIX TMPOEKTHO-
UCCIICJIOBATEILCKUX Pa-
00T.

OK 4. OcyiecTBisTh
TIOWCK, aHAIN3 M OILICHKY
uHpopManuu, Heo0Xo-
IOUMOH JUI1 TOCTaHOBKU
U pemieHust npodeccuo-
HaJIbHBIX 33/1a4, npodec-
CHOHANBHOTO W  JIMY-
HOCTHOTO Pa3BUTHSL.

- JIEMOHCTpalys YMEHHsS ONEPATHBHO,
CaMOCTOSITENIbHO OTOMPATh, aHAIU3UPO-
BaTh M OLIEHWBATh (AaKThl, MPOIIECCHI,
SBJICHUSL.

DKcnepTHast OlleHKa B XO-
JIe TIPOBE/ICHUS 3aHITUH B
COCTaBe TPYIIITHIL.
DKcmepTHas OlleHKa B XO-
JIe BBITTOJTHCHUST WHIBH-
JyadbHBIX TPOEKTHO-
WCCIIeIOBATENLCKUX pa-
00T.
HuddepennmpoBanHbIi
3a4eT B MUChbMEHHOHN (op-
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Me. DK3aMeH.

KommnuiekT 3aannid 1yt KOHTPOJILHOM padoThl
o aucuuminHae maremaruka OO/]

[lepeveHp KOMITETCHIIUH (4aCTH KOMIIETECHIIUH ), IPOBEPSIEMBIX OIEHOYHBIM CPEICTBOM (HaMMe-
HOBaHUeE, KOJ):

Ne Kon
HasBanmue
n/n | KOMIeTeHuu

1 OK 1. [ToHrMaTh CYIIHOCTb M COIMAIbHYIO 3HAUUMOCTh CBOEH Oyaymiei mpo-
(heccun, MPOSIBIATH K HEW YCTOWUYMBBIA HHTEPEC.

2 OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JI€ATEILHOCTD, BEIOUPATH THIIOBBIC ME-
TOJIBI U CHOCOOBI BBIMOJHEHUS MPOo(ecCHOHANBHBIX 3aja4, OLIEHHWBATh
uX 3((EKTUBHOCTH M KAYECTBO.

3 OK 3. [IpuHuMaTh pemeHusl B CTAaHIAPTHBIX U HECTaHAAPTHBIX CUTYyalUsAX U
HECTH 32 HUX OTBETCTBEHHOCTb.

4 OK 4. OcyiecTBIATh MOUCK M HCIONb30BaHHE HH(POpPMAINH, HEOOXOAUMOM
it 3GGEKTUBHOTO BBIMOIHEHHS MPO(ECCHOHANBHBIX 3a/ad, mpodec-
CHOHAJILHOTO Y JIMYHOCTHOTO Pa3BUTHSIL.

Paznen 1. PASBBUTUE IOHATHUE O YNUCIIE.
Ne | Bompocsl Koa xomme-
n/n TeHUHH (Ja-
CTH) KOMIIe-
TeHIUH
1 VYKaxuTe 0JJHO pallMOHAIBHOE U OJHO UPPAMOHATEHOE YHUCIIO: OK-1; OK-2;
a. npunamexamee npomexytky [0;3]; OK-3; OK-4
6. He npunaexaniee npomexytky [0;3].
2 CpaBHuTE UnCna: OK-1; OK-2;
a. 14:2,1+3ul0; OK-3; OK-4
6. \10++/5 n~/22.
3 [TpuBenute (ecau 3TO BO3MOXKHO) MPUMEp NMPSMOYTrojibHHKa, y KoTo- | OK-1; OK-2;
poro: OK-3; OK-4
a. U NEepUMETP, U IUIOIAAb BEIPAXKAIOTCS HPPALUOHATBHBIMU
YHUCIIaMU;
0. mepuMeTp — UPPALMOHAIBHOE YHCIIO, a IUIOIIA/lh — palho-
HaJIbHOE YHCIIO;
B. IEPUMETP — PALIMOHAIBHOE YUCIIO, A IJIOLAAb — UppaIfo-
HaJIbHOE YHCIIO;
I. ¥ IEPUMETP, U IUIOMIA/Ib BEIPAXKAIOTCS PALlMOHATBHBIMH YK C-
JaMH.
4 Pemmte ypaBHEHHsI HA MHOXECTBE ICMCTBUTENBHBIX YHACEIT: OK-1; OK-2;
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a. (X+1D(x*+1)=0; OK-3; OK-4
6. (Xx=DEBx-1(x*-2)=0.
5 Pemmre ypaBHEHUSI HA MHOXECTBE KOMIUICKCHBIX YUCEN: OK-1; OK-2;
a. X°+64=0: OK-3; OK-4
6. x>—8=0.
6 BrIsCHUTB, 3aMKHYTHI JIU OTHOCUTEIBHO oreparuil cioxenus, Beiau- | OK-1; OK-2;
TaHUs, YMHOXKEHHUS U JICJICHUS MHOXECTBA! OK-3; OK-4
a. IEJBIX YUCEII, KPaTHBIX TPEM;
6. Y={1}.
7 Beraucnure: OK-1; OK-2;
a. i’ OK-3; OK-4
6. (2+i)(7-3i)
Pa3nen 2. DYHKIIUU, UX CBOMICTBA U T'PA®UKH.
Ne | Bompocsl Koa xomme-
n/n TeHUHH (Ja-
CTH) KOMIIe-
TEeHIHH
1 N OK-1; OK-2;
Oy f(X) 3a- OK-3; OK-4

IaHa rpaduyecku.
Uccnenyiite  QpyHk-
UI0. YKaXKHUTE:

a. o0sacTb
omnpenene-
HUS;
0. MHOJKECTBO 3HAYEHHI;
B. MPOMEXYTKH MOHOTOHHOCTH (IIPOMEXYTKH BO3pacTaHus U yObI-
BaHUS);
HyNTU (yHKIUY;
IPOMEKYTKH 3HAaKOTIOCTOSTHCTBA,
SBJISIETCA JIM ATA (PYHKIMS YETHOM, HEUETHON MITH 00IIero BU/Ia;
. TOYKH IKCTPEMyMa, IKCTPEMYMBI () YHKIIHH;
HauOoJIbIIee M HAUMEHbIIIee 3HauYeHUs (PYHKIUH;
3Ha4YeHUs1 X, MU KOTOPBIX 3HAaUeHUE (PYHKIUH paBHO 1;

gemy pasusl T (3), f(=1), f(5) (mo rpaduxy);

7R P X O RS
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J1. TIpM Kakux 3HaueHHsx a, ypasuenme [ (X)=a:

— HE UMEET KOPHEH;
— HMEET OJIUH KOPEHb;
— HMEET JIBa KOPHS.

2 [Toctpoiite rpaduk ¢GyHKIMM, HaAUTE MHOXKECTBO 3HaueHud, mpo- | OK-1; OK-2;
MEXYTKH BO3paCTaHUs, YObIBaHUS, TOUKH SKCTPEMyMa. OK-3; OK-4
a. f(X)=(x-3)"+1;
6. f(X)=—x*+4x-3;
2
s f(X)=——:
X+1
X, X<-1
r. f(X)=4x*+2x,-1<x<2
8, X>2
3 Haiigute obnacts onpeneneHust QyHKINUU: OK-1; OK-2;
a. y=+X-3; OK-3; OK-4
6. Y=+x-3+9-x;
B. Y=+X—=3X+2;
X+1
r. =—
X —4
4 Hccnenyiite GyHKIMIO HA YeTHOCTH/HEYETHOCTb. OK-1; OK-2;
a. f(X)=x"+5x*-1; OK-3; OK-4
1 1
6. fT(X)=——+——;
X+2 Xx-2
B, F(X)=+X+3+x-2.
Paznen 3. KOPHU, CTEIIEHU, JIOT APU®PMBI.
Ne Bomnpocs! Kox xomme-
n/n TeHUuM (4a-
CTH) KOMIIe-
TEeHIHH
1 3navenne /16 pasHo: Oi'lf OE'Z;
2.4 6.2 B 42 OK-3; K-
2 OGnacth 3HaueHui Qpynkmun Y = 27 OK-1; OK-2;
OK-3; OK-4
a. [0;+00) 6. R B. (2;+00) (0;+0)
3 YOrIBaromel SBiseTcst QyHKIHS: OK-1; OK-2;
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K- 3 0)
1) |© ‘7
a. y=3" 6. y=nu" B.y:(ﬁj
4 ) 1 OK-1; OK- 2,
Pelenuem ypaBHenust 5 = ? SBIISIETCSI YHCIIO: OK-3; OK-4
1 1 1
a. —= 3 B. 125 —
6.5 3 125
5 OK-1; OK-2;
3HavyeHue Iog3a paBHO: OK-3; OK-4
1 1
a. — 0.4 B. — —4
81 4
6 5 OK-1; OK-2;
Haiinure obnacts onpenenenus GpyHkuun Y = |Og2 2 OK-3; OK-4
a. (2;+0) 6. R/{2} B. (O,+oo) R/{5}
! MHO>XecTBOM penreHuii HepaBencta 4° > 3 sABIsETCSA IPOMEKYTOK: 8?';; 8K'2;
a. (—oo;log, 3) 6. (log, 3;+x) s. (log, 4;+0) ) (’—olé,'ﬂ)g34)
8 I10JIOXUTEILHBIM SBISCTCS YUCIIO: OK-1; OK-2;
2 5. 100.5 5 OK-3; OK-4
.log, = - 1095 8. log, 3— log,1
a g2 7 8 g% 8 g7
9 Pemenunem ypaBHeHHS |Og2 X =—2 snsercs: OK-1; OK-2;
OK-3; OK-4
4 3 B L L
a. 2 s -
6. 2 > 2
10 CrpaBeyIMBO JIH, 9TO OK-1; OK-2;
a. log, 5<-1 6. log,5>-1 . log, 5=-1 .| OK-3; OK-4
3 3 3
11 IToctpoiite acku3 rpaduka GyHKIMU: OK-1; OK-2;
a. y=3; OK-3; OK-4
6. y=1Ilog, X
12 CpaBHuTe uncna: OK-1; OK-2;
1)\ 1)\ OK-3; OK-4
a. |=| u|=1|;
3) 3)
6. 109,27 u5.
13 Pemmre ypaBHeHus: OK-1; OK-2;
OK-3; OK-4

a. 5°=625;
6. log,(x+1)=-1;
3

. 4"

-2-2-8=0;

T 7)((%) + 9] 0.
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1 12+ X=7x+8-2
14 Brruucnure: OK-1; OK-2;
) 1 OK-3; OK-4
a. 2°+8-5"+7%
6. 364 +/48-243;
3
1)z
36) °
log 21 log 3
r. —— —.
"5 '35
15 Pemire HepaBeHcTBa: OK-1; OK-2;
1\* OK-3; OK-4
a. | —| <9;
3
6. Inx<l.
Pa3nea 4. IPSIMBIE, IIJIOCKOCTHU B TIPOCTPAHCTBE.
Ne Bomnpocsl Koa xommne-
n/n TeHI UM (Ja-
CTH) KOMIIe-
TEeHIHH
1 Tpeyronsuuk ABC — npaBusbnslii co croponoit 4. U3 touku C | OK-1; OK-2;
nposenen nepnenaukynsp CP k mrockoctu ABC. CP=2. OK-3; OK-4
a. Haiigute paccrosuue ot Touku P mo mpsmont AB;
0. KakoBo B3auMHoe pacnonosxkenue npameix PB u AC?
2 Jan ky0 ABCDAlBlchl. OK-1; OK-2;
OK-3; OK-4

a. Ompenenure B3anmHoe pacmonoxenne npsameix A B, n

CC,;

6. Onpenenure B3aumHoe pacnonokenue mpamsix A B, u
AC;

B. Onpenenure B3anmHoe pacnonokenue mpsameix A B, wu
DC;

r. Onpemenute B3aumHOe pacnonokenne upsmoit A B, wu
mnockoctu DCC, ;

n.  Onpenenute B3aumHOe pacnonokenune upsmoit A B, wu
mnockoctu BCC;

e. Haiimure Tanrenc yrma Hakmona mexay npsmoi BD wu

wiockocteio ABCD, ecin AB =1;
. Haitoure yron mexay miockoctsmu AB,C.D u ABCD,

ecu BB, =2.
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Pa3zgen 5. MHOT'OI'PAHHUKMN.

Ne Bomnpocsl Koa xomme-
n/n TeHHuM (4a-
CTH) KOMIIe-
TeHIHH
1 N300pa3uTe MHOTOTpaHHHUK, COCTOSIIMN M3 MpaBuwibHOM Tpeyroib- | OK-1; OK-2;
HOHM TIPU3MBI U MMUPAMUJIbI, OCHOBAaHHEM KOTOpoi siBisercs BepxHee | OK-3; OK-4
OCHOBaHHUE MPU3MBI. YKAKUTE CKOJBKO IPaHEd M CKOJIBKO pedep y
[IOJy4YEHHOTO MHOTOTPaHHUKA.
2 Mzo6pasute ky6 ABCDA B,C,D, u B nem Boienure nserom tpe- | OK-1; OK-2;
. . OK-3; OK-4
yronbHyto nupamuy ¢ epumnoii C,, y kotopoil Tpu rpanu — npsi-
MOYTOJIbHBIE TPEYT OJIbHUKH.
3 Jlana mpasunbHas wethipexyronbras mpusma ABCDA B,CD,, | OK-1; OK-2;
OK-3; OK-4
AB=2, AA,=3.
a. U300pa3uTe NaHHYIO IPU3MY;
b. HaiiauTe ruIOIaab OOKOBOM MOBEPXHOCTH MPH3MBIL;
C. HaiauTe 00beM IPU3MBL;
d. oOwsacuure, kak Hamo BeIOpath Touky M mHa pebpe AD n
touky M, na pebpe A,D, Tak, uro6er MmHOrorpanHuK
ABMA B,M, 6bu1 npusmoii o6bema 3.
4 JlaHa mpaBUIIbHAS YETHIPEXYTrOIbHAS TUpamMuia, ctoponsl ocHoBaHus | OK-1; OK-2;
U BBICOTA KOTOPOU paBHa 4. OK-3; OK-4
a. M300pa3uTe JaHHYIO MUPAMULLY;
b. maiiauTe 00bEM MUPAMUIIBL;
C. HalauTe IJIoUalb MOBEPXHOCTU MUPAMHUIBL.
Pa3nen 6. TEJIA BPAILIEHUW .
Ne Bomnpocs! Kox xomme-
n/n TeHUuM (4a-
CTH) KOMIIe-
TeHLHH
1 Ky0 u nunuHap pacroyioskeHbl Tak, YTo 4eThlpe ero BepumHsl gexar | OK-1; OK-2;
Ha OKPY)KHOCTH BEPXHEr0 OCHOBaHUs, a JApyrue dersbipe Bepuinusl — | OK-3; OK-4
Ha OKPY>KHOCTH HMXKHEro ocHoBaHus. M300pa3ute naHHy0 KoMOWHa-
nuto ¢uryp. s mro60ro i MUIMHAPA MOXKHO MOJ00paTh Ky0, KOTO-
PBIN yaacTcs Tak pacloyioKUTh?
2 YeTplpexyroiabHas MUpaMUa M KOHYC pacmoioxkeHsl Tak, yto ux | OK-1; OK-2;
BEPIIMHBI COBMAJIAIOT, & OKPYKHOCTh OCHOBaHMsI KOHyca BnucaHa B | OK-3; OK-4
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OCHOBaHUE nupamubl. M300pa3ure faHHy0 KOMOUHAIMIO QUTYD.

3 Panunyc ocHoBanus nuimnapa pasen 2, ocb OO, pasna 3. OK-1; OK-2;
a. M300pasuTe MUIHH/ID; OK-3; OK-4
0. HaiimuTe 0OBEM JIAaHHOTO UIIUHIPA;
B. HalUTe IJIOMA]b MIOBEPXHOCTH JAHHOTO IIMIIHMHIPA.
4 Haiigure 06beM U mII0Ima s MOBEPXHOCTH KOHYCa, eciu oceBoe ce- | OK-1; OK-2;
YEHHUE KOHYCa — PaBHOCTOPOHHUHN TPEYTrOJIBHUK CO CTOPOHOM 4. OK-3; OK-4
5 Haiinure paanyc u miomaas MTOBEPXHOCTH I1apa, 00beM KOTOPOTro OK-1; OK-2;
9 OK-3; OK-4
paBeH — 7T .
16
Paznen 7. KOOPJIUHATBI U BEKTOPDI.
Ne Bomnpocsl Koa xomme-
n/n TeHUuM (4a-
CTH) KOMIIe-
TEHIINH
1 Jlana Touka M(1;2;3) . Haiigure xoopmunarsl Toukn M1 — mpoek- | OK-1; OK-2;
1y Touku M Ha mockocts OXZ 1 koopauHATE! TOukM Ma— mpoek- OK-3; OK-4
uuu Touku M Ha ocs OZ.
2 Janst Toukn E(-1;2;3) u F(1;-1;4) . Pasnoxure BekTop EF no | OK-1; OK-2;
L OK-3; OK-4
Bextopam |, J, K.
3 Haittu xoopmusatel cepenunnl otpeska AB, ecmn A(1;0;1), | OK-1; OK-2;
B(2;1;3). OK-3; OK-4
4 ABCDAB,C,D, - napannenenunen. Vkaxure kakoii-uu6ymn | OK-1; OK-2;
BEKTOp C HAaYaJoOM M KOHI[OM B BEPIIMHAX IapajlieenuIena, KOTo- OK-3; OK-4
pbiit 6611 651 KoMIUIanapen ¢ Bekropamu AB, n AC.
5 ABCDA B,C,D, — napannenenunen. Haiinure ﬁ;+B—C+BB1 . | OK-1; OK-2,
OK-3; OK-4
6 Haiiru a{5,4;3} u b{2,0;0
yroll MeXy BeKTopamMu d9,4;3 u { ;0; } :
Pa3znea 8. OCHOBbBI TPUTTOHOMETPHUMN.
Ne Bonpocsl Koa xomme-
n/n TeHUHH (Ja-

CTH) KOMIIe-
TEHUHMH
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1 Ornpexnenure 3HaK YUCIA. OK-1; OK-2;
a. €0s320°-tg130°-ctgl25°; OK-3; OK-4
ir 67
0. tg| — |-ctg| — |;
g( 5 j g( 5 j
B. t_g 2 -c0s10.
sin4
2 T OK-1; OK-2;
Jauno: cosa =-0,6 5 <o <. Haiinure tQ o . OK-3; OK-4
3 Brruucnure: OK-1; OK-2;
r. €0s240°; OK-3; OK-4
n. ctgl50°;
e. Ctg225°—ctg675°—c0s495°+cos765°;
. 137 177 227 377
K. Sin| ——— |+c0s| —— |+tg| —— |—ctg| —— |.
6 3 3 4
4 YHpoCTUTE BBIPAKEHUS: OK-1; OK-2;
cos(—a) cosa OK-3; OK-4
" 1+sina  1+sin(-a)’
Ho Y,
u. (Ctgar —Ccosa) -(Sm Z. tg aj;
CoOSx
3 Vs (7
k. COS| —+«a |'lg| =——a |-SIN| ——« |+.
2 2 2
3
+ctg > +tg9(7—«a)
5 Pemnre ypaBHeHwUs: OK-1; OK-2;
1 2sinXx+1=0; OK-3; OK-4
M. tg3x— J3=0:
H. (2cosx—1)-sinx=0;
X
0. cos(— —Zj+1: 0;
2 6
m tg°x—tgx=0.
Paznen 9. HAYAJIA MATEMATHYECKOI'O AHAJIN3A.
Ne Bonpocsl Koa xomme-
n/n TeHUHH (Ja-
CTH) KOMIIe-
TEeHUHH
1 Haiinure mpon3BoaHy0 GyHKIINN: OK-1; OK-2;
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4 3

a.yzz——2£+2X+L
4 3

6. Y=(2x—-3)(x*+3);
B. y=2\/_—i2;
X

x> 3
r =———,
3 X
y_3x+2_
2x -4’
e. Yy=2C0SX—3sinX;
K. Yy =2X>-COSX;
3. y=3tgx+2ctgx.

OK-3; OK-4

KacarenbHoll k rpaduky QyHkuun Yy = —X* B TouKe ¢ abCIHCCOl
X, =1 sBnsercs npsmast:

a. y=2x-1;

6. Yy=-2X+1;

B. Yy=-2Xx-1;

r. y=0.

OK-1; OK-2;
OK-3; OK-4

TaHreHc yria HakJIoOHa K OCH aOCLHCC KacaTelbHOM, MPOBEIEHHOM K
3 o

rpaduxy pynkmmu f(X) = X"+ 3X B Touke ¢ abemmecoit X, =—1

paBeH:

a. 3;

-3.

OK-1; OK-2;
OK-3; OK-4

Mpowussoanas ¢pyukuun f (X) = 2/x — 3x paBHa:

a. i—3;

N

0. i+3;

Ix
B. i\/;—3;

2
1

T. - .

N

OK-1; OK-2;
OK-3; OK-4

VKaxuTe TOuKy Makcumyma gyakiuu | (X) =4x—x":

a. 0
6. -1;

OK-1; OK-2;
OK-3; OK-4
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B. 1;
r. —2.
6 HauGonbuiee 3nauenue Gpynxmuu T (X) = X* —4X+5 na orpeske | OK-1; OK-2;
[0;3] pasHo: OK-3; OK-4
a. 0;
6. 5;
B. 1;
r. 2.
7 2. Oyuxius T (X) = X* +3X+6 y6eiBaet Ha mpOMexXyTKe: OK-1; OK-2;
a (_w_ _1 5] . OK'3; OK'4
3
0. —0,—— |
2
B. [-1,5,15];
g |
T. —,+00 |.
| 2
8 3. Vkaxure sxcrpemym dyskmmn f (X) =4Xx —x*: OK-1; OK-2;
) OK-3; OK-4
a. 0:
6. 2;
B. 3;
r. -1
Pazaen 10. JIEMEHTBI KOMBUHATOPUKMN.
Ne Bonpocsl Kox xomme-
n/n TeHUHH (Ja-
CTH) KOMIIe-
TeHIUH
1 Brruucinure: OK-1; OK-2;
a. P; OK-3; OK-4
6. A>;
B. Cg.
2 Berpernimcs HECKOJIBKO YETIOBEK M CTallM 310poBartbest npyr ¢ apy- | OK-1; OK-2;
roM. M3BectHO, uTo pykomnoxaruid 66110 0T 60 1o 70. Cxonbko ye- | OK-3; OK-4
JIOBEK BCTPETUIINChH, €CITH U3BECTHO, YTO:
a. KaXIbIH 3J0pPOBANICS C KAXKIBIM,
0. TOJBKO OJMH YEJIOBEK HE 3/I0POBAJICS HU C KEM;
B. TOJIbKO JBOE HE MO3/I0pOBAIUCH MEXYy COOOI;
I.  YeTBepo MO3JI0POBAIUCH TOJIBKO MEXIY COOOH.
3 CKOJIBKO CYIIECTBYET CEMU3HAYHBIX Telne(OoHHBIX HOMEpPOB, B KoTo- | OK-1; OK-2;
PBIX Bce IU(PBI pa3InyHbIe U nepBast nudpa OTIUYHA OT HyJIs? OK-3; OK-4
4 «Bopore rie-To bor mocian kycodek OpwIH3BI, Kost0ackl, cyxapuka u | OK-1; OK-2;
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mokonana. Ha ens BopoHa B3rpomMo3asich, 03aBTPaKaTh COBCEM YK
OBLIIO cOOpasack, Aa MpU3aayMasachy:
a.

€CJIA €CTh KyCOYKH TI0 OYePE/IH, TO U3 CKOJIbKUX BApUAHTOB

npuaAETCA

BbIOMpATh;

CKOJIBKO TTOJIYYHTCS «OyTepOpOoI0B» U3 ABYX KyCOUYKOB (0Y-
TepOopoaoM
CUYMTaTh HAOOP U3 JBYX KYCOYKOB);

€CJIA ChECTh Cpa3y TPH KyCOYKa, a OCTABIIUKCS CIPSITATh, TO
U3 CKOJIBKUX
BapHAHTOB NMPHUIETCS BHIOUPATS;

CKOJIBKO IOJIYYUTCS BAPHAHTOB, €CJIM KaKOW-TO KyCOUYeK BCE-
Taku OpocuTh Jluce, a MOTOM OTBETUTH Ha BOIIPOC MyHKTA a.

OK-3; OK-4

Pazzea 11. 9JIEMEHTBI TEOPUM BEPOSITHOCTEN U MATEMATHYECKOM

CTATUCTHUKMU.

Bomnpocsl

Koa xomme-
TeHIUM (Ja-
CTH) KOMIIe-
TEHIMH

4.

1. JleBaTh yyamuxcs moyy4uiaM 3a 3a4eT oueHku: 3, 1,2,2, 4,4, 5, 3,

OTpa3uTe JaHHBIC HA KPYTrOBOM M HA CTOJIOUATON AUarpamMmme;

. HailiuTe pasMax, MOAY M MeauaHy psjaa oueHok. Haiiaure

cpenHee apu(MeTHYECKOE MOJTYYEHHBIX OIIEHOK;

. IOCIACOOBATCIBbHO BBIITUCBIBAOTCSA q)aMI/IJ'II/II/I YKa3aHHbIX OCBS-

TH ydaumxcsa. CKOJIbKO ecTh crioco0oB cocTaBUTh crucok? Ka-
KOBa BEPOSITHOCTh TOTO, YTO IIPU TOM, YTO CIIMCOK COCTaBJISET-
Cs CIIy4yallHBIM 00pa3oM, MEpPBBIM B HEM OKaXETCS TOT, KTO
Jy4llle BCEX HAMKCaJ 3Ty KOHTPOJIbHYIO?

OTNpEENUTE BEPOSITHOCTb TOTO, UYTO CIIy4allHO BbIOpaHHBIN
y4YalluKcs dTON TPYIIIbI TOIYYUI TPOHUKY;

. Ilepen KOHTPOIBHON KaXKIbIM M3 ydanuxcss HaoOyM Hamucas

Kakyro-To udpy ot «1» 1o «5». Onpeaenure BepoITHOCTb TO-
ro, YTO KaXKJblil M3 HMUX yrajajl MOJY4YeHHYIO BIOCJIEICTBUU
OLICHKY.

OK-1; OK-2;
OK-3; OK-4

a.

0
B.
r

2. CnyuaiiHeiM 00pa3oM BBIOpan JABy3Ha4HOE uucio. Haiinure Bepo-
SATHOCTb TOTO, UTO OHO:

OKaHYMBACTCA HYJICM;

. COCTOUT U3 OJJMHAKOBBIX IUD;

Oouplre 72 1 MeHblIle 87;

. HC ABJIACTCA KY6OM OeJoro yucia.

OK-1; OK-2;
OK-3; OK-4

3. Haiigure BepoOATHOCTH TOTO, YTO NMPH OPOCAHHWH IBYX KyOMKOB B
CyMMe BbINIaJIeT OOJIbIIIE AECATH OUKOB.

OK-1; OK-2;
OK-3; OK-4
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4 4. Ha xao0ii TpaHU TTPaBHIILHOTO TeTpadpa HanmcaHa oxHa n3 mudp | OK-1; OK-2;

HOM | TOM ke uQpoii.

1, 2, 3, 4 (uudpsl He nosTOpstorcs). Terpasmp Gpocaror asaxasl. | OK-3; OK-4
HaiiiuTe BepOATHOCTb TOTO, YTO 062 pa3a OH yHajieT Ha IpaHb C OJ-

Kputepuu oneHku:

Kpurtepuu

baniabl

OOyJaronuiicss MPaBMIIFHO, TOJIHO M BCECTOPOHHE OTBETHII Ha
BOIIPOCHI, MPOJEMOHCTPUPOBAB IIyOOKHE 3HAHHS, 3HAET BCE OC-
HOBHBIE OIIpEJIeICHH s, TOCIIEIOBATENICH B H3JI0KCHNH MaTepHana,
BIIaJiceT HEOOXOAUMBIMU YMEHHSAMHU ¥ HaBBIKAMH IIPU BBINOJIHE-
HHH NPaKTHYECKHUX 3aJaHuM.

Ot16 o 20 6ammoB

OOyyaronuiicsi PaBWIBHO ¢ HEOOJBUIMMHU OMIMOKAMHU OTBETHII
Ha BOIIPOCHI, NMPOJEMOHCTPHPOBAB 0a30BbIe 3HAHUs, 3HAET OC-
HOBHBIE ONpPEJENCHHUS, T0CTIEJ0BATENEH B U3JI0KEHIH MaTepuana,
BJIafieeT HEOOXOJMMBbIMU YMEHUSMH U HAaBBIKAMU NPHU BBIIIOJIHE-
HUU NPAKTUYECKUX 3aJaHUM.

Ot 11 go 15 6amnos

OO6yyaronuiicss TpaBUJILHO C HEOOJBIIMMU OMIMOKAMH OTBETUI
Ha OoJiee 4yeM IMOJIOBUHY BOIPOCOB, MPOJEMOHCTPUPOBAB Oa30BbIE
3HaHUs, 3HACT HEKOTOPble OCHOBHBIC OIPENCNCHUs, BIageeT
Oonblieil 4acThio 0A30BBIX YMEHHH M HABBIKOB TIPH BBIIIOJHCHUH
NPaKTUYECKUX 3aJaHHH.

Ot 6 1o 10 6amios

oOyyaromuiics He 3HaeT OONBUIMHCTBA PA3[eNIOB NMPOTPAMMHOTO
Marepuana, IOMyCKaeT CYIIECTBEHHbIE OLIMOKH, HE CMOT OTBe-
TUThH TpaBHIbHO Oosee ueM Ha 50% BOMPOCOB, ¢ OOMBIINMH 3a-
TPYAHEHUSIMU BBINOJIHSACT IPAKTUYECKHE 3aJaHNUS, 3a]IaUH.

Ot 5 1 MeHee OaJIOB

@ oHJ TECTOBLIX 3aaHNI

o aucturumHe Mmarematuka OO /]

1. Hepequb KOMIIETEHITUMN (‘IaCTI/I KOMHGTGHHI/II/I), MMPOBEPACMbBIX OLICHOYHBIM CPEACTBOM

(HauMeHOBaHUE, KOJ):

Ne Kon
HasBanmue
n/n | KOMIETCHIUH
1 OK 1. [ToHnMarh CyIIHOCTh U COLMAIBbHYIO 3HAUUMOCTh CBOEH Oyaymieil mpo-

(eccuu, NposIBIIATH K HEH YCTOMYMBBII HHTEpEC.

2 OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JI€ATENbHOCTh, BHIOMPATh TUIIOBBIE Me-

TOJBI M CHOCOOBI BBIMOJIHEHUS NMPO(ECCHOHANBHBIX 3a/1a4, OLEHUBATh
uX 3 PEeKTUBHOCTh U KaYECTBO.

3 OK 3. [IpyHuMaTh pemeHus B CTaHAAPTHBIX M HECTAHAAPTHBIX CUTYyalUsX U
HECTH 33 HUX OTBETCTBEHHOCTb.
4 OK 4. Ocy1iecTBIATh MOUCK M HCIOIb30BaHWE MH(POpPMALUU, HEOOXOIUMOM

Ui 3(pPEeKTUBHOTO BBIMOJHEHUS MpodeccHoHaANBHBIX 3ajad, mnpodec-
CHOHAJIbHOTO U JIMYHOCTHOT'O Pa3BUTHSL.

Tema 1. Tpuronomerpuyeckue pyHKuuu

Tectnl
Ne i/

3aganue Koa xomme-

TeHUHH (Ya-

CTH) KOMIIe-
TEeHIMH
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1 Yucno6as oKpy*CHOCHIb OK-1; OK-2
OK-3; OK-4
1). YucnoBasi OKpy>KHOCTb PaBHa. ..
2).CunycoM uuciia t Ha3bIBaIoT. . .
3).Kocunycom uncna t Ha3bIBAIOT. . .
5).BzaumHO — 00paTHBIMU SABJISIOTCS TPUTOHOMETpUYECKHE (QyHK-
LHUH. ..
6).OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO UMEET BUJ ...
1).YeTHOI ABISICTCS TPUTOHOMETpUYECKast PYHKITUA . ..
2 0 . OK-1; OK-2;
npeodenenue mpueoHOMempuieckux yHKyutl
2).3naueHus cienyomux GyHKIHA HE PEBOCXOIAT SAUHUIIBI. . . OK-3; OK-4
3).B nepBoii u ueTBepTON YETBEPTAX MOJOXKUTEIbHA (PYHKITHS. ..
4).B TpeTbeii 1 4eTBEPTOM YETBEPTAX OTpUIIaTeIbHA (DYHKIIHSL. ..
5).Ha3Banue ¢pynkuuu Mensercs, eciu ¢popmysa MpUBEICHHS COEp-
KUT YTOJI...
3 Ceori . OK-1; OK-2;
80UICINBA MPULOHOMEMPUYECKUX (DYHKYULL
1).Yron B oMH paguaH paBeH. . . OK-3; OK-4
2).Bcemu Hynsimu GyHKIUH Y = SINX SIBISIOTCS TOYKH. . .
3).Bcemu nynsmu GyHKIIMH Y = COSX SIBIISIFOTCS TOYKH. . .
4). O6macth onpeaeneHust GyHKIHH Y = SINX- 3TO MPOMEKYTOK. . .
5). O6nactb onpenenenus QyHKIUU Y = COSX- 3TO MPOMEKYTOK. . .
4 1. . OK-1; OK-2;
epuoOUYHOCHb MPULOHOMEMPUECKUX PYHKYUL
1).Ilepuon GpyHKuMM Y = SiNX paBeH. .. OK-3; OK-4
2).Ilepron pyHKIMH Y = COSX paBeH...
3).Ilepuoxn pynkumii y = tgx u y = ctgx paseH...
4).Ecnu cymma yriios A u B pasna 90% 1o...
5).Eciu cymma yrios A u B pasna 1802 0. ..
5 I . OK-1; OK-2;
paguKky mpucoHomMempu4eckux QyHKyul ’
1).I'paduk GyHKIMM Y = SINX HA3BIBAETCA. .. OK-3; OK-4
2).I'paduk pyHK1IMM Y =COSXHA3BIBAETCH ...
3).I'paduk pynxuumny = tgxHaspBaercs ...
4).AcuMnTOTHI MMEET QPYHKLUA ...
6).0OtHOcuTenbHO ocu OY cuMMeTprueH rpaduk QyHKINH. ..
Tema2. Tpuronomerpu4ecKkue ypaBHeHUsI.
TecThl 3aganne Kox xomme-
Ne ni/m TeHUMH (Ya-
CTH) KOMIIe-
TEeHIHH
1 Obpamubie mpueonomempuyeckue GyHKuuu OK-1; OK-2;
OK-3; OK-4

1).3HaueHns: 0OpaTHOM TPUTOHOMETPUIECKON (PYHKIMH Y = arcsinx
MIPUHAIIIEKAT TIPOMEKYTKY. ..

2).3HavyeHus1 0OpaTHON TPUTOHOMETPUUECKOH (PYHKIINH Y = arcCoSxX
MIPUHAIIEKAT TIPOMEKYTKY. ..

3).3HaueHust 0OpaTHOI TPUTOHOMETpPUUECKON QYHKIUH Y = arctgx
MPUHAIIIEKAT IPOMEXKYTKY ...

4).3naueHust oOpaTHOM TPUTOHOMETpUYECKOW (PyHKIIMHU Y = arcctgx
MPUHAIIEKAT TIPOMEKYTKY. ..
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5).BepHbIM sIBIIIETCS TOXKIAECTBO
arcsin{—a) + arcsina=Tm
arctg(—a) + arctga=m
arccos{—a) + arccosa= T
arccos(—a) —arccosa= T

2 P . OK-1; OK-2;
euieHue mpueoHOMempuieckux ypagHeHuil ’
1).06miee peenne ypaBHeHus SiNX = a, riae 0<a<l uMeeT BUIIL. .. OK-3; OK-4
2).001ee peuienue ypaBHeHus SinNX = a, rae -1<a<0 umeer BUI...
3).00m1ee pemieHre ypaBHeHuUs COSX = a, rae 0<a<l mmeer Bu...
4).006mee pemieHue ypaBHeHus COSX = @, rae -1<a<0 umeer BuI...
5).06mee penieHue ypaBHeHHs tgX = @ UMeeT BH/I. ..
Tema3. IIpeoOpa3oBaHue TPUTOHOMETPHYECKHUX BbIPaKEeHU
Tectrl 3ananue Kox xomme-
Ne o/m TeHIUH (Ja-
CTH) KOMIIe-
TeHUHH
1 DopMynbl CYMMbL U PAZHOCTIU O8YX APSYMEHNO8 OK-1; OK-2,
OK-3; OK-4
1)IIpaBas gacTb hopmyibl SiN(X+Y) UMEeET BHI. ..
2).IlpaBas yacth Gopmyiibl SiN(X-Y) UMEET BULI. ..
3).IlpaBas yactb hopmyiibl COS(X+Y) MMeeT BUAI. ..
4).ITpaBas yacth popmyiibl COS(X-Y) UMEET BHUI. ..
5).IlpaBas yacth GpopmyJibl tg (X+Y) uMeeT BH/I. ..
2 @ . OK-1; OK-2;
OPMYTIbl 080OUHO20 Yend
1).ITpaBas yacts hopMyIbI CUHYCA TBOWHOTO yIia HMEET BUJ. .. OK-3; OK-4
p pMy Yy yr.
2).IlpaBas yacTh (hOpMyJIbI KOCUHYCA IBOMHOTO yIila UMEET BUJI. ..
3).IlpaBast yacTh pOopMyIbI TAHTEHCA JBOMHOTO yIiIa UMEET BUI. ..
4).IlpaBas yacTh (OPMYIIbI HOHMKEHHS CTENEHH JUIACOSZX UMeeT
BU]L....
5).IlpaBas yacTh GOPMyYIIbI IOHUKEHHUS CTENEHH IS X uMeeT
BH]I. ..
3 Dopmyivl ClOAHCEHUS MPULOHOMEMPUYECKUX DYHKYULL OK-1; OK-2;
OK-3; OK-4
1).®opmyna CyMMBbl CHHYCOB UMEET BUI. ..
2).®opMmyna CyMMbI KOCHHYCOB UMEET BUI. ..
3).®opmyra pa3HOCTH CUHYCOB UMEET BHU/I. ..
4).®opmyna pa3sHOCTH KOCHHYCOB UMEET BU]I. ..
Tema4. CTeneHn U KOPHH
TecThl 3aganue Koa xomme-
Ne TeHUuH (Ja-
n/n CTH) KOMIIe-

TCHIUHN
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Csoticmea cmenenell OK-1; OK-2;
OK-3; OK-4

1).HeBepHBIM sBIISIETCSI pABEHCTBO

o a¥-a¥ =a*"

o a*:a¥ =a*¥

o (a*)¥=a*

o (a-b)*=a*-b*

2).5%72 paBHO BHIPAKEHHIO. . .

(9

—— DPaBHO ...

3).Beipaxkenue -

4).3naueHue BoipakeHus a’ - (a~%)2npu a=0,2 paBHo...

5).CpaBHuTBEX H Y, ecmuX = (4-107%)3 y = (& -1072)~3

Cesoticmea kopHetl OK-1; OK-2;
OK-3; OK-4

1).BepHbIM sIBIISI€TCS TOXKAECTBO

n —
o Y Ya=a

o vam™=a™
m — —
o Via="Ya
o Vam="4a
747
2).3HaueHue BhIPAXKEHUS e  PaBHO

S/
.'_
Wim

1
3).3Ha4yeHne BBIPAKEHUS 5— 15 —lPH M= pasHo...
YyIm- ym

4).3nauenue Beipaxkenus V32 -3-38-27 pasHo...

5). He umeer cmbicia BeIpakeHHE

o Y
o YT
o %[

Tema$S. IlokasarenbHas U Jorapupmuyeckas QyHKINH
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TecThl 3aganue Kox xomme-

No TeHIuM (4a-

/i CTH) KOMIIe-

TeHUHHU

1 Cesoticmea nokazamenbuwix Qynxyuii OK-1; OK-2;

OK-3; OK-4
1).06mactbio onpeneneHus Gpynkimn y=a'* gpasercs IPOMEKyTOK. ..
2).061acThio 3Ha4eHuit GyHKImH y=a‘* gpisercs NPOMEKYTOK. ..
3).@yukums Buaa y=a*“gBisercs: yObIBaroOIIeH, eciiua ...
4).OyukuMs BUaa Yy=a“sBiaseTcss BO3pacTarollei, eciua. ..
5).I'paduku nokazatenbHbIX QyHKUIUN BUuAa ¥ = a* nepecekaroTcs B
TOUKE. ..
2 Ioxaszamenvhble ypasnenus OK-1; OK-2;
OK-3; OK-4
1).Pemennem ypapHenus 3% * = 27 gpnsercs 3HaYEHHE HEPEMEHHOIA,
paBHoe. ..
ez 1 .
2).Pemiennem ypaBHeHus 5573 = —  ABIIACTCS 3HAUCHHUE NICPEMEHHOH,
paBHOE. ..
3oz 1 .
3).Pemienuem ypaBuenus 16°7% = -, BJIACTCS 3HAUCHUE TIEPEMEHHOH,
paBHOE. ..
4).PerenuieM ypaBHeHHs1 2% = 442 sBiseTcs 3HaUCHHE [IEPEMEHHOI,
paBHOE. ..
5% _2
5.).Pemiennem ypaBHeHuUs == 125%™ gBigercs 3HaYCHUE NIEPEMEH-
HOM, PaBHOE. ..
3 Ioxaszamenvhble nepasencmesa OK-1; OK-2;
OK-3; OK-4
1).Pemennem HepaseHcTBa 3° % = 27 gBnsercs MPOMEKYTOK. . .
2).Pemienuem nepasenctsa 0,552 = 0,125gBn1s€TCA MPOMEXKYTOK. . .
_ 1
3).HanMmeHbIIUM LENIBIM PEIIEHHEM HepaBeHCTBA 23% 71 = —ABIACTCS
YHCIIO. ..
4).HanGonpmmm 1eiaspiM pelieHueM HepaBeHCTBA 0,672 = 0,2165B1s-
€TCsl YUCIIO. ..
5).KonuuecTBo 1enbix penenniinepapencTsa 4 = 273 = 128 pasHo. ..

4 Ceoticmea ao2apucmuueckux Qyuxyull OK-1; OK-2;
1).0O6nacteio onpenenenus pyakuuu y=logs(4 — x2) sBnsercs npo- OK-3; OK-4
MEXYTOK. ..

2). ®yukuusy = log, XsIBIIETCS BO3pacTaloIIe, eCiu a. ..
3).Oyuknusy = log, xsaBisiercst yObIBAIOIICH, €CITH a. ..

4). Jlorapupmuueckas GQyHKIUS SBISETCS (CBOHCTBO YETHOCTH). ..
5). I'paduku Beex norapudmuueckux GyHKmi Buga v = log, flx)
MIEPECEKAIOTCS B TOUKE. ..

5 Jlocapudmuueckue ypasnenus u HepageHcmed OK-1; OK-2;
1). Pemuenuem ypaBHenuslog,(x +4) = 5 gsnsercs 3HaueHHUe 1epe- OK-3; OK-4

MEHHOM, paBHOE. ..
2). Pemenuem ypasenuslogs(x? — 3x — 5) = log3 (7 — 2x) sBnsercs
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3HA4YCHUE IEPEMEHHOMU, PABHOE. ..

3). HauGoubiee 1eoe pernieHne HepaBeH-
crpalogy(5x — 1) = logy(6 — 2x) pasHo...

4). HauOosnbliiiee 1ienoe perieHue HepaBeHCTBA
logga(2x —4) = logg3(14 — x) pasHo...

5). KonuyecTBo 1ebIX perieHnii HepaBeH-
crpalogs(2x —4) = logz(14 — x) pasHo...

Tema6.

IIponsBonHasi M nepBoodOpa3Has GPyHKIUH.

TecTrl

3aganue

Kox xomme-

TeHIuH (Ja-

CTH) KoMIIe-
TeHIIUHN

Teomempuyeckuii u pusuyeckuti cmvici BPOU3BOOHOU.

1). Y kacaTenbHbIX, 3aJaHHBIX ypaBHeHHEeMY= KX + bu 0Opasyrommx
OCTpBIH YToJI C MOJIOKUTEILHBIM HarpasiieHueM ocu OX, mapamerp
k....

2). Y KacaTenbHbIX, 3aJaHHBIX ypaBHeHHEMY= KX + bu 0Opasyromux
YroJl, paBHBIN HYIIO,C TIOJIOXKHUTEIBHBIM HampaBieHneM ocu OX, ma-
pametp K....

3). TanreHc yria HaKJIOHa KacaTeJIbHOM MEHbIIE HYIIS, €CIH NpsMas
3aj7aHa ypaBHeHueM y= KX + b, rue

napametp K ...

4). ®U3HYECKHI CMBICI TPOU3BOJIHON COCTOHUT B TOM, YTO OHA SIBJISCT-
cl...

5). YpaBHeHHEe KacaTelbHOW UMEET BU Y= -2X+1, Toraa ckopocTh u3-
MeHeHUs QYHKIMHU paBHa...

6). YpaBHeHUe KacaTelbHOM uMeeT BUJ Y= 5X+3, Toraa TaHTeHe yria
HaKJIOHA. ..

OK-1; OK-2;
OK-3; OK-4

Monomonnocms u mouxu IKCMpEeMYmoes.

1) Touka Xx=a Ha3bIBa€TCA TOUKOMI MaKkCuMymMma, €CJiu B 9TOH TOUKE...

2). Touka x=a Ha3bIBa€TCs TOUKOH MUHMMYMA, €CJIU B 3TOH TOUKE...
3). Touku 3KCTpEMyMa — 3TO. ..

4). Ecnu 3HaueHne mpou3BOHON OoJIbIe HYJISA, TO PYHKITUA . ..

5). Ecnu 3HaueHue npou3BOAHON MEHBIIEHYJIS], TO PYHKIHS ...

OK-1; OK-2;
OK-3; OK-4

llepsoobpasnas u ee ceoticmea

1). HeomnpeneneHHblit HHTETpA — 3TO. ..

2). 'eomeTpuyeckuil CMBICI OIPEIEICHHOTO HHTETpalla 3aKII0YaeTCs
B TOM, 4TO 3TO...

3). ®opmyna Herotona-Jleiibaua umeeT BULI. ..

4). 3HaueHue UHTErpana f15(5 — 2x)dxpaBHo...

5).3Havyenue uHTErpaIa ff (2x — 1)*dxpasHo. ..

OK-1; OK-2;
OK-3; OK-4

Tema7. MHOrorpaHHUKH

Tectnl

3ananune

Kox xomme-
TeHUuHu (4a-
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CTH) KOMIIe-
TeHUHHU

Hupamuoa
1).Terparap — 3T0...

2). ITupamua - 3T0 MHOTOTPaHHUK, Y KOTOPOTO €CTb. ..

3). Ilupamua npaBusbHasi, €CIM B €€ OCHOBAHUU... U BBICOTA. ..
4). Anodema — 370...

5). bokoBbI€ TpaHy MUPAMUIBI PEJCTABISIOT COOOM. ..

OK-1; OK-2;
OK-3; OK-4

Yceuennasa nupamuoa

1). Yceuennas nupamuaa — 3To0. ..

2). YceuenHas nupamujia NpaBuiibHasi, €CJId €€ OCHOBAaHUSIMU SIBJISIFOT-
cAl...

3). bokoBBIE TpaHU YCEUCHHOW MTUPAMUIBI TTPEICTABIISIFOT COOOM. . .

4). I'panu yceueHHOHN MUpaMubl, Jiexkallue B HapauieIbHbIX TIOCKO-
CTSIX, HA3bIBAIOTCH. ..

5). YceuenHnast nupaMua UMeeT. ..

OK-1; OK-2;
OK-3; OK-4

Ilpusma

1). ITpu3ma nmeer. ..

2). [Mapannenenunen npsiMOYTOJIbHBIHN, €CIIH. ..

3). llpusma npsimasi, eciu ee OOKOBBIE peOpa U OCHOBAHUSL. . .

4). [Ipsimast mpr3ma Ha3bIBAETCS MTPABUIILHOM, €CJIM €€ OCHOBaHUSIMU
SIBIISIOTCA. . .

5). [Ipu3ma Ha3bpIBacTCS MapalIeIeUIE0M, €CITU €€ OCHOBAHUSIMHU
SIBJISIOTCS. . .

OK-1; OK-2;
OK-3; OK-4

Ceoticmsa npuzmbi
1). CBoiicTBa MPU3MBHI - ...
2).JlnaroHanu mapasuiesienumesna. . .

3).KBanmpar quaronanu npsiMOyroJIbHOTO Hapajuieienureia PaBeH. . .
4). [Ipuzma He UMEET TUaroHayiel, eciu OHa...

5).JIpsiMmoyToJibHBIN Napajsiesenune] UMeeT ... U3MEpEeHUi

OK-1; OK-2;
OK-3; OK-4

Llosepxnocmu mHoz2o0epannuKos

1). Ilnomaas moITHOM MOBEPXHOCTH MPHU3MBI - 3TO. ..

2). Ecnu mepuMeTp OCHOBaHHUSI IPSIMOM MPU3MBI paBeH P, BrIcoTa
npusMel H , BeIcoTa G0KOBOIM Tpanu I, Toruromnaas 60KOBOM MOBEPX-
HOCTHU TPU3MBI paBHa...

3). [1no1maas moJIHON MOBEPXHOCTU MTUPAMUIBI PaBHA. . .

4). Ecnu pebpo xKyba paBHO @, TO IUIOMIAb MTOJTHON TOBEPXHOCTH KY-
0a paBHa...

5). Ilnomaapr MOTHON MOBEPXHOCTHU MPSIMOYTOIBLHOTO MapaIeIen -
nenac JUHEHHBEIMA N3MCPCHUSIMU 4, b, CpaBHa...

OK-1; OK-2;
OK-3; OK-4

Tema8. Tena Bpamenust

Tectnl
Ne
n/n

3aganue

Kox komme-

TeHUuH (da-

CTH) KOMIIe-
TeHIUHN
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Lununop

1). Humusap cocTOUT U3...

2). Hunuuap npsaMou, eciu. ..

3). unuHap uMeeT ceueHus B BUJC. ..

4). Ob6pa3yromiye mapaieIbHbl U PaBHBI, €CIIH 3Ta PUrypa - ...
5). Y munuHapa paanychl OCHOBAHHUH ...

OK-1; OK-2;
OK-3; OK-4

Konyc

1). Konyc npsimoii, eciiu BbICOTA. ..

2). Konyc umeer 1Ba OCHOBaHUS, €CJIU OH...

3). Konyc umeeT cedyeHus B BUJIE. ..

4). OOpa3yronue KoHyca - 3TO OTPE3KH, ...

5). Ceuenune KoHyca €CTh HAUOOJBIITUN PABHOOEIPEHHBIN TPEYTOJIh-
HUK, €CJIM €0 OCHOBAHHUE. ..

OK-1; OK-2;
OK-3; OK-4

Llap

1).Besikoe ceueHue mapa ioCKOCTbIO €CTb. ..

2).Coepa 310 ...mapa

3).I1mockocTh, mpoxoasias Yepe3 IEHTP apa Ha3bIBACTCH ...
4).111ap umeer...

5).lleHTpom cumMMeTpHH 1Iapa SIBISIETCS €ro. ..

OK-1; OK-2;
OK-3; OK-4

H06€D.XHOCI’I’ZM mesl 6pauleHus

1).Ecnu panuyc mapa R, To miomaabs NOBEpXHOCTH 11apa paBHA ...
2).Ecnu pannyc ocHoBanus nuinnHapa R, BeicoTa nunuaapa H, to
o ib 60KOBOM MOBEPXHOCTH LIMJIMHPA

paBHa ...

3).Ecnu paguyc ocHoBaHus KoHyca R, Beicota H, mmmHa oOpasyrorieit
I,ro mmomaas OOKOBOI MOBEPXHOCTH KOHYCA PaBHA ...

4).Ilmomanb MOTHOM MOBEPXHOCTH LIWJIMH/PA PaBHA ...

5).I1nomans noaHOM MOBEPXHOCTH KOHYCA PaBHA ...

OK-1; OK-2;
OK-3; OK-4

Tema 9.00beMbI MHOTOTPAHHUKOB U TeJI BPallleHUs!

Tectrl
Ne
n/n

3amanne

Koa xomme-

TeHIUM (Ja-

CTH) KOMIIe-
TeHINH

1

Ob6vembl MHO202PAHHUKOS

1).00beM mpsMOYTOJIBHOTO MapajuieienuIeia ¢ JMHEHHBIMH pa3Me-
pamu @, b, € Beruucisiercs mo gopmyste...

2).00bem 11000¥ MPU3MBI paBeH MPOU3BEACHHUIO . ...

3). O6wem m0b0it mupaMubl C OCHOBaHHEM SH BBICOTON HpaseH ...
4).Tena, umeroiue paBHbIE 00BEMBI, HA3bIBAIOTCA. ..

5).06beM kyba ¢ peOpoM a paBeH. ..

OK-1; OK-2;
OK-3; OK-4

Obvembl men epauieHus

1). O6beM uIMHApa ¢ pagrycoM ocHOBaHUs Ru BbicoToi HpageH ...
2). O6beM KoHyca ¢ paguycoM ocHoBaHMs Ru BbicoToil HpageH ...

3). O6bem mapa paguyca RpaseH ...

4). O0BeM apoBOTO CEKTOPa C BHICOTON COOTBETCTBYIOIIETO CETMEH-
taH u paguycom mapa RpaBeH ...

5). O6Bem mapoBoro cerMmenTa BeicoToi H u paguycom mapa Rpasen

OK-1; OK-2;
OK-3; OK-4
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1. Kpurtepum o1leHKH:

Kpurepun banbl
aTTeCTOBaH Ot 51% mo 100% mpaBUIBHBIX OTBETOB
HE aTTeCTOBaH 50 n MeHee % MpaBUIBHBIX OTBETOB

OuenouHnoe cpeacrso «/leqoBast urpa»

@®oHa TeMaTHYECKHUX 3aJaHUil
nmo aucuunanne marematuka OO/

l.IlepeueHp KkoMIeTeHUMH (4acTH KOMIETEHIIMM), MPOBEPSIEMBIX OLEHOYHBIM CpPEICTBOM
(HauMeHOBaHUE, KOJ):
¢ OK 2. Opranu3oBbiBaTh COOCTBEHHYIO JEATEIBLHOCTh, ONMPEACIATh METOABI U CIIOCOOBI
BBITIOJTHEHUS MPOQPECCHOHANBHBIX 3a/1ad, OIEHUBATh MX A(P(HEKTUBHOCTH M KA4eCTBO.
(uacTh)
¢ OK 4. OcymiecTBisTh MOKUCK, aHAINU3 U OLEHKY WH(pOpMaIuu, He0OOXOUMOM IS TOCTa-
HOBKM M pelIeHHs MPOo(eCCHOHATBHBIX 3a/1a4, MPOPECCHOHATBHOTO M JIMYHOCTHOTO pa3-
BUTHUSL. (4aCTh)

Memoouueckue pekomenoayuu no npogeoenuto «/[enosoi uzpv»

K kaxnoil urpe HaJuIexkHUT pa3paboTaTh CLEHAPHBIN IUIAH U CLIEHApUid, B KOTOPOM COJep-
XKUTCA MH(pOpMalKs 00 UIPOBBIX POJSIX, UX OMNKMcaHue, mnpaBuia urpel. CleHapueMm JO0IKHO
ObITh 0OecrieueHo B3auMoieiicTBIe UTpokoB. 1o cyiecTBy, enoBas Urpa- CBOeoOpa3Hblil CIeK-
TaKJIb, B KOTOPOM JIOJDKHBI OBITh PAaCHMCAHbI POJIH, OTAEIBHO MOArOTOBIEHBl OOBEKTHI COLAIIb-
HO —3KOHOMUYECKOT0, COLIMATIbHO-TTOJINTUYECKOTO, TPAaBOBOI'O XapaKTepa, HAy4HOTr'o CIopa.

Bxon B urpy ocyuiecTBisercss oCpeACTBOM ITOCTAHOBKH MPOOJIEMBI, LI, 3HAKOMCTBA C Mpa-
BUJIAaMH, PETJIIAMEHTOM, paclpeaeseHueM pojieil, GopMupoBaHUeM rpymni, KoHCyabTanuu. Cry-
JEHTBI JEJIATCA Ha HECKOJIBKO MaJIbIX rpynn. KoimdecTBo rpymn onpeaensieTcss YUCaoM MpaKkTH-
YEeCKUX 3aJJaHui (KeHCOoB), KOTOpble OyAyT OOCYAaThCsl B MPOLECCE 3aHATHS M KOJUYECTBOM
poseil. Masble rpynmsl GOpMHUPYIOTCS JINOO MO JKEJTaHUIO0 CTYACHTOB, MO0 MO yKa3aHHIO IMpe-
nojasaress. Manble rpynbl 3aHUMAlOT ONPEEICHHOE MPOCTPAHCTBO, yI00HOE Uil 00CyXKae-
HUS Ha ypoBHe rpynnbsl. Kaxknas manas rpymnmna oOcyXIaeT MpakTUYECKOe 3a/laHHe B TEUEHUE
OTBEJIEHHOI0 BPEMEHHU. 3ajjaua JaHHOTO 3Tana — c(popMUpOBaTh IPYNIIOBYIO MO3ULIMIO 1O MpaK-
TUYECKOMY 3aJ[aHHIO.

Opranu3zyercst MeXIpyNIoBas JUCKYCCHS.

Memoouueckaa pazpabomka 3auamun é gpopme Oenogoii uzpwt «Ilponopyus, npoyenmet,
3a0auu Ha c/10)CHbLE NPOYECHNbLY)

JlaHHBII YPOK-UTPa HAIIPABJICH HA Pa3BUTHE HHTEIICKTYAIbHBIX M TBOPUYECKUX CIIOCO0-
HOCTEH KaKI0T0 CTY/IEHTA, U MO3BOJIIET BHIIBUTH CTETIICHb YCBOCHHS MaTepHaa 1o JUCIi-
UTHHE.

Buo 3anamus: npakTU4ecKoe
Tun 3anamus: neI0Bas UTpa
Iledacozuyeckan mexnono2us: TEXHOJIOTUS CUTYallMOHHOTO 00y4YeHUs

Lenu 3anamus:

1. OGpa3zoBarenbHas: 0000UTUTh U 3aKPETUTH 3HAHUS.
2. BocniutarenpHbie: BOCIUTHIBATh OTBETCTBEHHOCTH 32 SKOHOMUYECKHE PEIICHUs, YBaXKe-
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HUE K TPYAY U NPEANPUHUMATENHCKON AeITeIbHOCTH; CIOCOOCTBOBATH BOCIIUTAHUIO MTPO-
(dbeccroHanbHONW KYIBTYPHI CTYICHTOB, TOOPOCOBECTHOCTH U MHUITMATUBHOCTH, PA3BUTHE
HABBIKOB pab0oTaTh B KOMaH i€ U OOIICHUIO C OJTHOTPYIITHUKAMH.

3. Pa3BuBaromas: pa3BuBaTh YdKOHOMUYECKOE MBIIIJICHUE U YMEHHE IPUHUMATh PAllUOHATb-
HBIE PEIlICHUS] B HECTAHIAPTHBIX MPO(EeCCHOHABHBIX CUTYAUAX; YMEHUE HHTEPIIPETUPO-
BaTh NOJyYEHHBIC JAHHBIE C MPAKTUICCKONW TOUKH 3PEHUS; YMEHUS MyOJIUIHOTO BBICTYILIC-
HUSL.

Memoovl 0byuenusa: MHANBUIYAIbHAS, TPYIIIOBAS.

Benymasi. YBaxkaeMble CTaplICKIACCHUKU, KOJUIETH, TOCTU Beuepa. 3aKIIOYUTEIbHBIM Me-
POIIPUSITHEM HENEIN MAaTeMaTUKH CTaHET ATO MEPOIpHITHE, KOTOpoe Mpoiiner B (opme
«Ou3Hec-urpel». JlapaiiTe I0O3HAKOMHUMCS C TpaBUJIaMU UTPBL:

1) Buwibop ynpasnsiowezo bauka.

2) Cmapmosoiii kanuman (1000 pyoneir).

3) Bank ewvibupaem 3adanue no ouepeou, CMOUMOCMb BONPOCA ONPeOeisien CAMOCHOsi-
MeNbHO.

4) Benuuuny kanumana 6AHKa MOJCEN Y8eauduns 3pumeib, 6bIKYRUGUIULL ONPOC.

5) Limpag: kanuman 6anka ymeHbuaemes Ha CMOUMOCHb 80RPOCA, NO KOMOPOMY OaH He-
BEpHbLLL OMmeem.

6) Ilobeoumenem obvscIsIEMCS OAHK Y KOMOPO20 HA MOMEHM OKOHYAHUsL uepvl 6O1buUlL
Kanuma.

Ceroans urpatot 3 KkomMaHAbl. B kaxmaoi KomaHze 1o 8§ UTPOKOB, OJIMH U3 KOTOPBIX YIPABIISIO-
it 6ankoMm. Yepes 10 cekyHT BBIOpaHHBIE YIPABIAIOMINE JOKHBI PEICTABUTHCS.

(npedcmasnenue Ynpasisowux OAHKoOs, Ha38anutl OAHKOs)

YBaxkaeMble UTPOKHU, BbI- (DMHAHCOBO-KPEAUTHBIE YUPEKICHUS, KOTOPHIE OCYIIECTB-
JSAIOT JIEHE)KHbIE pacueThl M HapalluBaloT Kanurtaid. Bama 3agava: pemass SKOHOMMKO-
MaTeMaTHUYeCKHUe BOIPOCHI, CBSI3aHHBIE C JEHbraMu, MPHUOBLIBIO, TOXOAAMU, YBEIMYUTH CBOUN
NIEPBOHAYAJIbHBIN KAIHUTAJL.

Mps1 HaunHaeMm OusHec-urpy. [lepen Bamu mpaiic—ucT, o oyepeau Beibupaiite Ne u cto-

MMOCTb BOIIPOCA, CTABUM BaC TaKXe B U3BECTHOCTD, UTO 110 XOAY UTPhl BaC KIYT «CIOPIPU3BDY:

Ipaiic-nucm

Kom 6 mewke

Nel No2 No3 No4 N5 No6 Ne7

100 100 100 100 100 100 100

Nel No2 No3 No4 Nos No6 No7

300 200 200 200 200 200 200

Nel No2 No3 No4 Nos No6 No7

500 500 500 500 500 500 500
| myp

Komanap! BeIOpany BOMpPOCHl, OTHOBPEMEHHO TOTOBATCS K OTBETY, YIPABIISIFOIINIA MPECTaBIIS-
eT TeX, KTO JaeT OTBET

Beaymas. MaremaTnka U 3KOHOMHKAa — HayKu, MpHHAJJIEKAIINE pa3HbIM OOJAcTsIM 3HAHUN
(ecTecTBEeHHO-HAYYHbIN ITUKI U OOIIECTBO3HAHME), HO B HUX MHOTO oO0miero. MbI HE MOXKeM
MPEJICTaBUTh ceOe pelIieHre SKOHOMHYECKHX 3a/ad 0e3 3HaHuM U3 00JIacTH MaTeMaTHUKH, J1a U
y4EHbIE, Pa3BUBABIINE OTU HAYKH TAKXKE JOKA3aJId B CBOUX TPYAaX B3aMMOIIPOHUKHOBEHHE J1aH-
HBIX MpEeIMETHBIX obOjacTeil. YBakaeMble 3pUTENH, NMOKa OaHKKM 03a004YeHbl YBEIMUEHUEM Ka-
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IUTajga, Mbl IIpeJUlaraéM BaM 3acilyllaTh COOOLIEHHs ydalMXcs 00 y4eHbIX, BHECIIMN BKJIaJ B
pa3BUTHE NAHHBIX HAYK.

Buicmynnenue na memy «H.HU. Jlobauesckuiiy.

3aciIymuMBalOTCs OTBETHI, B TAOJIMIly PE3yJIbTaTOB BIMCBHIBAIOTCS CYMMBI JIEHET, 3apaboTaHHBIC
WIN TIOTEpSHHbIE OAHKAMHU.

Il myp
Komanap! BEIOpany BOMPOCH, OJHOBPEMEHHO TOTOBATCS K OTBETY, YIPABJISIONIUNA TPEACTABIIS-

€T TCX, KTO JAacT OTBET

3aciIymuMBalOTCs OTBETHI, B TAOJIMIly PE3yIbTAaTOB BIIMCBHIBAIOTCS CYMMBI JIEHET, 3apab0TaHHBIC
WIN TIOTEPSHHbIE OAHKAMHU.

1 myp

KOMaH,I[H BLI6paJ'H/I BOIIPOCHI, OAHOBPEMCHHO I'OTOBATCS K OTBCTY, yr[paBJ'IHIOH_IHﬁ IMpeacTaBIA-
€T TCX, KTO JacT OTBET

Bvicmynnenue na memy«Anvgppeo Mapwanny

33.CJIYHH/IB3,IOTC$[ OTBCTHI, B Ta6JII/IIIy PE3YIbTATOB BIIMCBIBAOTCA CYMMBI JICHCT, 3apa60TaHHme
HJIN IIOTCPAHHBIC OaHKaMH.

1V myp
«Kom ¢ mewke»
Beaymasi. /Iy Toro , 4To0b OaHKHM CMOIJIM OBICTpEE YBEIMYHMTH KalMTall, IPEesiaraéM BBIKY-
nuTh 3a 1 TeiC. py0 «KoTa B Memike».

babymka rekia OJiMHBI. BHYK TipHIesT U3 MIKOJIbI U TYT K€ MPUHSUICS UX eCTh. [Ioka OH chemat
Tpu O6nuHa, 6a0ylka ycreBaia ucrneyb ToIbKo aBa. Korna BHyK MpUIIen U3 MIKOJIbI, Ha TapesKe
66110 12 61rHOB. CKOJIBKO OJIMHOB CHEJ BHYK, €CJIM OH YIIIEJI, KOTJa Ha Tapeyke ObIO TOJIBKO 7
OMMHOB?

V myp
Komanp! BeIOpasin BOIPOCHI, OJHOBPEMEHHO T'OTOBSTCS K OTBETY, YNPaBISIOIUI IpeacTaBis-
€T TeX, KTO JaeT OTBET
Bvicmynnenue na memy«/Jorcon Meiinapo Ketincy

3aCJ'Iy'I_HI/IBaIOTC$I OTBCTEI, B TaGJ’II/IL[y PE3YyJIbTATOB BIUCHLIBAKOTCA CYMMBI JCHCT, 3apa60TaHHBIe
HJIU ITOTCPAHHBIC OaHKaMu.

VI myp

Beaymasi. YBaxaemble 3pUTEIH, BBl MOXKETE YBEJIIMYUTH KanmuTaja 0aHKa, KOTOPOMY JOBEpSETE,
€CJIM TIPAaBWJIBHO OTBETUTE HAa BBHIOPAHHBIN BaMU BOIIPOC.

PassirpeiBarorcs 3 Bompoca.
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IMonsoxsaTca WUTOrM.

Typor —— —————  FBauku 104 114 11F
[TepBoHAYAIbHBIA KATUTAT 1000 1000 1000
*k*kk *k*k *k*k
UTOT'O 1700 2900 2400

Harpaxnenue rpamoramu.

Ipunoosicenuel. Bonpocel k mypam uzspul, omeemui.
Nel 100 pyo
JlBa Om3HECMeHa MOCIIOPWIIN: KTO MOIXy4ni Oosbine npuObii. OJUH BRIPYUMIT OT MPOJAXKH CBO-
ux ToBapoB 5000 pybuei, a ero pacxoasl coctaBmm 3000 pyoneit. pyroii Hatoprosai Ha 1000
pyOueit MensbIIe, HO ¥ 3aTpathl ero Bcero 2000 py6neii. Kto Bbmrpan B criope?

(Huxmo)

Ne2 100 pyo
JBa npyra pemmnu 3apadorats. OHu kynuiau B kuocke 100 razer no 3 pyOuns 3a razery U cTaiu
npojaBaTh uX 1o 5 pybieit. Kakyro npuObute momyyaT pedsra, Koraa IpoaaayT BCe Ta3eThl?

(200 py6)

Ne3 100 py6

Macrepuna cBsizania ceutep u npoxaana ero 3a 1000 py6neit. Kakyro npuObuib oHa mosrydmia,
€CIIM Ha CBHTEp MOILLIO TpU MOTKa mepcTu 1o 200 pyOield 3a MOTOK, a Ha yKpallleHUEe CBUTEpa
noHaiooucs oucep crommoctrio 100 pyoeid.

(300 py6)

Ne4 100 py6
Jluca xynuna y muén 10 kr m€na 3a 1000 py6iieit, a Ha peIHKE cTaja mpojaBarh ero mno 120 pyo6-
nent 3a 1 xr. Kakoii qoxoa noxyuut Jluca, korja npoJaact Becb MEN?
(200 pyo)

Ne5 100 py6
Ectp nBa memka mMoHeT. B ofHOM MOHETHI HacTosIKe, a B ApyroMm — (anpimuBbie. Kak ogauM
B3BEIIMBAHUEM OTPEICNIUTh, B KAKOM Melke (anbiiinBeie MOHETHI? [louemy?

(Ilopua monem — ymenvuienue ux eeca, n0O3Momy

Ganvuiussvie MoHemul ezue)

Ne6 100 pyo
B crpane 50 MUIUTHOHOB YENOBEK XOTAT U MOTYT padoTaTh, a 45 MIWJIJITMOHOB U3 HUX pabOTAIOT.
KakoB ypoBens 0e3pabotuiisl B % ?

(50-40=5mnn uen — 6espabommwvix
5:50*100%=10%)

Nel 300 py6
B mapmxckoM pecTopaHe Be HOTH OAHOM M TOM K€ KYpHIIbl OLIEHUBAOTCS MO-pa3HoMmy. Kakast
13 HUX OIIEHUBAETCSA B MEHIO JOPOXKE U MOYeEMY?
(Bo cne kypuya cmoum na npagoti Hoze, NOIMOMY
MSCO N1e601 HO2U 6K)CHee U HedCHee,
cnedosamenvHo , 0opodice)

Ne2 300 pyo
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Bxnamuuk momoxun B cOeperatenbHbIE OaHK CpPOUYHBIN BKJIaa B paszmepe 20 Teicsy pyOsei.
[TporuieHTHAs CTaBKa, BBIIIAaYMBaeMasi cOeperaTeIbHBIM OaHKOM IO 3TOMY CPOYHOMY BKJIAY,
cocraBisieT 18 % rogoBbix. Kakyto cymMMy cMOKET MOIy4HUTh BKJIATUHUK Yepe3 3 roja, eciiu OaHk
HAYUCIISIET MPOCTHIC MPOIIEHTHI?

(20%18%:100%*3+20=30, 8§ meic pyo)

Ne3 300 pyo
st gero mpu Iletpe | Ha 060POTHOI CTOPOHE MOHETHI ICTAINUCH BBITYKIIBIC TOYKH?
(B Hapooe epamomuwvix 6vi10 mano. [Ipoyumamo
He Kadicoblil M2, A 60N COCYUMAMb- NOHCATYIUCMA)

Ned 300 pyo
babymika nmeuét nupoxku u mpoAaéT uxX Ha peIHKe. B mepBbiit neHb oHa npoaana 100 mupoxkoB
o 1ieHe 5 pyoneit 3a oquH nupokok. Ha cnepyrommii nens ona cuuszunia neny Ha 10 % u npoxa-
na 120 nmupoxkoB. B kako#i neHs oHa 3apaboTana OoJblie aeHer?

( Bo emopoii 0env)

Ne5 300 pyo

KTo Takoit «mapketosor»?

Kakvumu nenoBsiMU KaueCTBaMU OH JIOJDKEH 00J1a1aTh?
(cneyuanucm maprkemun20801 CIyHcObl, 3aHUMACMCS
UsyyeHuem pblHKoM coblma u npoosuUdICeHUeM mosapa Ha

PBIHOK,; KA4ecmea- KOMMYHUKAMUBHOCb, MOOUIbHOCb,
enaoenue UKT u m.n.)

Ne6 300 pyo

Kto Takoi

«MEHEJKEp O MPoJaKkam»?

Kakumu 1e10BbIMH KadecTBaMH OH JIOJKHBI 00J1a/1aTh?

Nel 500 pyo
Ha xakoii mepro/ Ha/io MTOMECTUTh CPOYHBIN BKJIa/ B cOeperaTeNibHbIi OaHK, 4TOOBI P BhIMIIA-
YHUBaeMOW OaHKOM MECSYHOM MPOLIEHTHOM CTaBKE, pABHOW JIBYM MPOIIEHTaM, BKJIa]l YABOUIICS?
(uckomwlll nepuoo — X, 8K1a0-W, HO3MOMy
npupawerue modxce W.
Omo ycnosue modHcHo 3anucamo
W*2%.:100%*x=W.
Coxpamue negyio u npagyto uacmu Ha W
Haxooum x=100:2=50mec, m.e. 4 200a u 2 mecaya)

Ne2 500 pyo
[Tpu xaKo#l MecSTYHOM MPOLIEHTHOM CTaBKe MO BKIAAY (C Y4ETOM MPOCTHIX MPOIEHTOB) BEIHYMHA
cOeperaTeapHOM BKJIaa YBEIMUUTCS 32 3 ToJ1a XpaHeHus B 1,6 paza?
( umobwl 6xnaod yeenuuuncs 6 1,6 paza, o 001#ceH
3a 3 200a éospacmu 0o 60%, m.e. bbimb pagen
NpUPOCMy 6K1A0A, BLINIAYUUBACMBIM OAHKOM
npoyenmam. Ha smy cymmy 6xnao ygeeruyugaemcs 3a
3* 12=36 mecsyes.
Hckomas cmaexka npoyenma pasua: 36*x=60%,
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omcrooa Haxooum x=60%.:36=1,67%)

Ne3 500 py6

busnecmen nomnoxwun B 6ank 100 Teicsia pyOueii. Yepes ron on 3abpan u3 6anka 150 Teicsa pyo-

neit. CKOJIbKO MPOIIEHTOB COCTaBUIIA IPUOBLITH?
(150% unu 50%)

Ned 500 pyo

Br1 npogaére kBac. 3aTpaThl Ha MPOU3BOJICTBO U peaiau3alvio 1 crakaHa KBaca COCTaBJISIOT 2
pyOus. Tlo nene 4 pyOuist 3a cTakaH B J€Hb MOXKHO peann3oBaTh 140 cTakaHOB, a TpH IEHE 3

pyOs 3a crakad — 250 cTakaHOB.
Kakyto 11eHy BbI JJOJKHBI HA3HAYHUTh, €CIIA XOTUTE MOJYIUTh OOJIbIIE MPUObLTN?

(4 py0)

Ne5 500 pyo
VY Bamero 0aHKa ecTh HECKOJIBKO BAPUAHTOB MUCIIOIB30BAHUS JICHET:
a) Brnoxxuts 800 py6neit u nonyuuts 1000 pyouieii.
6) Binoxuts 200 py6neit u noayuants 300 pyomeii.
B) Brioxuts 1000 py06:eit u nonyuuts 1400 pyoneit.
Kakoii BapuaHT BbI BeIOEpeTe U nouemy?
(BapuasT 0)

Ne6 500 py6
B Bam 6ank nonoxunu 500 teicsu pyosen nox 10% roaoBsIx.
Kakyto cymmy BBI OTHaAUTE Yepes MATh JeT?

(805 muic)

Bomnpocs! ajis1 3k3amMeHna

nmo aucuunauHe maremaruka OO/
pr[MBIe, IIJIOCKOCTHU " er'II)I B HpOCTpaHCTBe

— B3aUMMHOC PACIIOJIOKCHUC MTPAMBIX U IUIOCKOCTEH B MMPOCTPAHCTBE;

— OCHOBHbBIE TEOPEMBI CTEPEOMETPUH (IPU3HAKU MAPAJUIETBHOCTH U MEPIEHUKYISIPHOCTH

MPSIMBIX U MJIOCKOCTEH, TeopeMa O TpeX MepHeHIUKYIApax);
— YroJI MEXAy NPSIMOM U IIJIOCKOCTBIO;
— YroJ MEXAy MIOCKOCTSIMH, JIMHEHUHBIN yroJ IBYTPAaHHOrO yria.
1. OcnoBsl TpuroHOMeTpUM
— paauaHHas Mepa yria;
— OIpENENICHUs CHHYCa, KOCUHYCA, TAHI'€HCA U KOTAaHI'€HCA YUCIa;
— (opMyIBl TPUBEIACHUS;

— OCHOBHOC TPUT'OHOMCETPUUYCCKOC TOXIACCTBO, (I)OpMYJ'ILI CJIOXKCHHUA, JBOMHOIO U IIOJIO-

BUHHOI'O apryMeHTa, IOHWXXCHUSA CTCIICHU,

— OIPCACIICHUC apKCHUHYCa, aPKKOCHUHYCA, APKTAHI'CHCA U apKKOTAHTCHCA YN CJIA,

— pelleHNe NPOCTEUIINX TPUTOHOMETPUUECKUX YpaBHEHUM;

— TpUTrOHOMETpHUYecKHe (PYHKLMHU, X CBOMCTBA U TpaduKH.
2. DeMeHThl KOMOMHATOPHKH

— KOMOMHATOPHOE MPaBUIIO YMHOXKECHHUS;

- (bOpMy.TIBI AJId IIoACUCTa Yrcjia NepeCTaHOBOK, pa3MeH.IeHPIfI 1 COYETaHMUIA.

3. Kopnu, crenenu, 1orapumbl
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CTENEHb C HATypaJbHBIM, MEJbIM M PalMOHAIBHBIM TOKa3aTeJIeM, KOPEHb
N-oii CTeIEeHH;

jorapuM Yucia U ero CBOMCTBA;
CBOWCTBA U TpadMKy MOKA3aTEIbHOMN, JIOrapu(hMUIECKOil U CTerneHHON (PyHKINY;

CIOCOOBI pEIIEHUs] WPpalMOHAIBHBIX, MOKA3aTeJbHBIX U JIOrapu(MUUYECKUX ypaBHE-
HUM, TOKa3aTeIbHBIX U JIOTapU(PMUIECKUX HEPABEHCTB.

4. ®yukimu, X cBOMCTBA U rpadUKH

ornpezaeneHue QyHKIINH,

00JIaCTh ONPEICTICHHUSI U MHOYKECTBO 3HAYCHUH;

HYJIM U TIPOMEKYTKU 3HAKOTIOCTOSTHCTBA,

YCTHOCTD, ICPUOAUIHOCTD 1 MOHOTOHHOCTD,
CTallMOHAPHBIC TOYKU, TOUYKH IKCTPEMYMA H IKCTPEMYMBI,
HanOOJbIIIee U HANMCHbIIICE 3HAUCHHUS,

BCPTHUKAJIbHBIC U TOPU30OHTAJIbHBIC ACUMIITOTHI.

5. Hauana MaTeMaTHyecKoro aHajan3a

MOHATHUE NTPOU3BOAHON QyHKIMHU;

npaBuia qudepeHpoBaHus QyHKINH;

TabIUIa TPOU3BOIHBIX;

ypaBHEHME KacaTeabHOM K rpaduky QpyHKIUY;

IIOHSATHE BTOPOW ITPOU3BOAHOM;

TOUYKHU Iepernda v NpOMEkKYTKU BBITYKJIOCTH;

MIPUMEHECHHE TTPOU3BOTHON K HCCIICIOBAHUIO (DYHKIHH (ITO cCXeMe);
HauOoJblIee, HAUMEHbILIee 3HaYeHUE (DYHKIIMU Ha OTPE3KE;
MOHATHE NIEPBOOOPA3HON PYHKIINH;

TabauIa NepBooOpa3HbIX;

MOHSTHE ONPEEIIEHHOTO UHTETpaa;

BBIUMCIICHHE UI0IIAJIe KpUBOJIMHEHHBIX Tpaneuuil (popmyna Hetorona-JlelioHuma).

6. MHOFOFpaHHI/IKI/I, IMOBCPXHOCTHU U TCJIa BpallICHUS

M300paXkeHNe MPOCTPAHCTBEHHBIX (PUTyp Ha MIIOCKOCTHU (TpU3Ma, MUpaMuaa, HWIUHAD,
KOHYC, I1ap);

BBIYMCIIEHHE 00BEMOB U TUIOMIAIEH TOBEPXHOCTEN MTPOCTPAHCTBEHHBIX (PUTYD;
IIPaBWJIbHBIE MHOTOI'PaHHUKH.

7. DreMeHTHI TEOPHH BEPOATHOCTEN U MaTEMAaTHYECKOM CTATHCTUKH

OCHOBHBIEC TIOHATHS CTaTUCTHKHU (MOJA, MEIMaHa, pa3Max, cpeiHee apudmeTuyeckoe,
4acToTa);

KJIACCUYCCKOC ONPCACIICHUC BEPOATHOCTHU,
COBMCCTHBIC, HCCOBMECCTHBIC, 3aBUCUMBIC, HC3aBUCHUMBIC COOBITHS U UX BCPOATHOCTHU.

KoHTpOoJIb M O1lleHKa Pe3yJIbTATOB 0CBOEHM I AMCUMIIJIMHBI

MareMaTuKa: anreﬁpa, Ha4vYa/ia MATEMATHIECCKOI'0 aHA/IN3a, reOMETPUHA

PesysbTaThl 00yueHUs!
(ocBOCHHBIC YMEHHS, yCBOCHHBIEC

(I)OprI U METOAbI KOHTPOJIA U OLICHKH

€3YJIbTATOB 00YUYEHHUS
3HAHUSA) pesy y

JK3aMeH BO 2 cemecTpe TeopeTuyeckuii BONPOC U3 NMepeyHsi BOMPOCOB K 3a4éTy
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Ouemca YPOBHA 0CBOCHUSA TUCHUIIJINHBI:

OrianvHo

CryneHt oOnajgaer CHUCTEMaTH3HMPOBAHHBIMHM 3HAHUSMH IO
aCTPOHOMMH, MPHUOOPENT JOCTATOUYHbIE MPAKTUYECKUE HABbI-
KM ¥ YMEHMS Ul IPUHATHS IPAaBUIBLHOTO PEIIECHUS, 3HAKOM
C JIOIIOJIHUTENILHOM JIUTEPATYPOH

Xopouo
CryneHT 0o0nafaeT JOCTATOYHBIMU 3HAHUSMHU IO ACTPOHO-
MU

Y10B1€TBOPUTEIBHO

CryaeHT B 0CTaTOYHOW MEpe YCBOWJI 3HAHUS MO aCTPOHO-
MHUHM W HWCHBITBIBAET 3aTPYAHEHUS NPH HX MPAKTHUYESCKOM
HpI/IMeHeHI/II/I

HeynosiierBopuTe/JIbHO
CTyaeHT HeJOCTaTOYHO YCBOWJI TEOPETUUYECKUE U TIPAKTHYE-
CKH€ BOMPOCHI yUeOHON AUCIUITITUHBI

TecrToBble 3a1anus 114 11 depeHIUPOBAHHOIO 3a4eTa
B IMCTAHIMOHHOM (hopMaTe

V1: Marematuka OO/]
V2: OK-1

F1: IloHumath CyIIHOCTb U COLMANBHYIO 3HAYMMOCTb CBOEH OyayIiel nmpodeccuu, MposBIsATh K
HEl yCTOWYMBBIN UHTEPEC.

B pe3ysabTare 0cBOeHUS AMCHUILIHHBI 00YyYAKOMIMICH T0JIKEH:
3HamMb:
— TOHATHUS OTHOCUTEIBHON U a0COIIOTHOM MOTPEIIHOCTH;
— TOHATUS CTENEHM C PAallMOHAIBHBIM MTOKa3aTeIeM, KOpHS HaTypallbHOU CTENeHH, Jorapudma;
— TOHATHUS CUHYCA, KOCUHYCA, TAHT'€HCAa U KOTAHI'€HCA YHUCIIOBOTO apryMEeHTa;
— (opMyIbl, CBSI3aHHBIE CO CBOWCTBAMM CTEMEHEH, JIorapu(MoB, TPUTOHOMETPUUYECKUX (YHK-
LM
— pasznuyHble crocoObl 3aJaHus (QYHKIMA, CBOUCTBA U TPaQUKH 2JI€MEHTapHBIX (PYHKIIHIA;
— TOHATHUE NMPOU3BOAHON (PpyHKIMH, € HPU3NUECKHI U TeOMETPUUYECKHI CMBICIT;
— OCHOBHBIE NpaBuiia 1 dhepeHIupoBaHmsl, TaOIUIly TPOU3BOAHBIX JIEMEHTAPHBIX (QYHKIINH;
— OCHOBHBIE ITOHATHS, CBI3aHHBIE C UCCIIE0BAaHNEM (DYHKIIMN C TOMOIIBIO TPOU3BOIHOM;
— QJITOPUTMBI pelIeHHs] CTaHIAPTHBIX 3a/1a4 Ha IPUMEHEHHUE POU3BOIHOM;
— TOHATHE NEepBOOOPa3HON (PYHKIIUH, TAOIUILY TEPBOOOPA3HBIX IIE€MEHTAPHBIX (PYHKIIHIA;
— QITOPUTMBI pElICHUs CTAHIAPTHBIX 3a7a4 Ha TIPUMEHEHHE TIEPBOOOPa3HOM U OMPeIeIEHHOTO
UHTETrpaa;
— OCHOBHBIE CIIOCOOBI PEIICHUs] PALMOHAIBHBIX, TTOKA3aTENbHBIX, JJOTapu()PMUUECKUX, HppaILU-
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OHAJIBHBIX U TPUTOHOMETPUYECKUX ypaBHEHUM;
OCHOBHBIE CHOCOOBI PELICHUs PalMOHAIBHBIX, MOKa3aTeNbHbIX, JOrapupMUUECKUX Hepa-
BEHCTB;
KOMOMHATOPHOE IPAaBUIIO YMHOXXEHUS U (OPMyJIbl HAXOXKACHUS YHCIa NEPEeCTaHOBOK, pas-
MEIICHUM 1 COYCTaHUM;
KJIACCUYECKOE OIPENIETICHUE BEPOSITHOCTU COOBITUI;
OCHOBHBIE TEOPEMBI O CYMME U IIPOU3BEICHUU BEPOSTHOCTEH;
OCHOBHBIE ITOHATHUS CTATUCTUKY;
pa3IMyHbIE CIy4Yau B3aUMHOI'O PAcIOJIOKEHUS IPSAMBIX U IUIOCKOCTEN B IPOCTPAHCTBE;
HOHSTHS yrila MKy IPSIMON U IUIOCKOCTBIO U JIByTPAaHHOI'O yIJia;
IOHSTHS PACCTOSAHMS OT TOYKH O IJIOCKOCTH, IPSAMOM 1O IUIOCKOCTH, MEXAY CKpEILIMBaIO-
LIMMHUCS IPSMBIMU, MEXY IJIOCKOCTSAMU;
OCHOBHBIE TEOPEMBI O MAPaLIEIbHOCTU U MEPIEHANKYIISIPHOCTH B IPOCTPAHCTBE;
OCHOBHBIE NPaBHUJIA U IPUEMBI H300pa’KeHHsI IPOCTPAHCTBEHHBIX (UTYp HA IUNIOCKOCTH;
(dopMyJibl HaXOXKIEHUSI 0O0bEMOB U IJIOLIAAEH MOBEPXHOCTU MPOCTPAHCTBEHHBIX (uUryp (mu-
paMu/Ibl, IPU3MBI, TEJIa BpAILIEHHS).

ymembp:
BBITIOJIHATH apu(METHUECKUE ACHCTBHS HAJl YMCIaMH, COYeTast yCTHBIE M MTUCHbMEHHBIC MpHE-
MbI; HaXOAUTh NPUOJIM)KEHHbIE 3HAYEHUS BEJIMYMH U MOTPELIHOCTH BBIYMCIEHUH (abcomoT-
Hasi ¥ OTHOCUTENbHAs); CPABHUBATh YMCJIOBBIE BBIPAXKECHUS,
HaXOJUTh 3HAUYEHHUS KOPHsI, CTENIEHU C PAallMOHAJIBHBIM IIOKa3aTeseM, Jiorapupma, TPUrOHO-
METPUYECKUX BBIPAXKEHUH, HUCIIOJIb3Ys MPU HEOOXOJUMOCTU HMHCTPYMEHTAJIbHBIE CPEACTBA;
I0JIb30BaThCs MPUOIMKEHHON OLIEHKOM MTPU MPAKTUYECKUX pacyeTax;
BBINOJIHATH [IPe0Opa30BaHusl BbIPAXKEHUH, MpUMEHss (OpMyJIbl, CBA3aHHbBIE CO CBOMCTBaMU
CTETIeHEH, JTorapruMOB, TPUTOHOMETPHUIECKUX (DYHKIIHIA;
BBIYUCIISATh 3HaYCHNUE (DYHKIIMH TI0 33JaHHOMY 3HAUYEHUIO apryMeHTa IPU pa3IMyHbIX CIIOCO-
0ax 3amaHus QYHKINH,
CTPOUTH TpapUKN U3YUYEHHBIX (YHKIUH, ONpeAensITh U WUIIOCTPUPOBAThH MO TpauKy CBOM-
CTBAa dJIEMEHTAPHbIX (QYHKIUH;
MCIIOJIb30BaTh NOHATHE (QYHKIUH JIJIsl ONIMCAHUS U aHaIN3a 3aBUCUMOCTEN BEJTMUMH;
HaXOJUTh NPOU3BOJIHBIE 3JIEMEHTAPHBIX (YHKIMIA; MPUMEHATHh npaBuia auddepeHrpona-
HUS;
UCIIOJIb30BaTh MPOU3BOJHYIO JUISl U3YUYEHUsI CBOMCTB (PYHKIUI U NOCTPOSHUS I'padKOB;
pemaTh 3aa4u MPUKIAIHOTO XapaKkTepa Ha HaX0X/IeHWEe HanOOoJbIIEero 1 HaMMEHbIIEro 3Ha-
YEeHUS,
BBIYUCIIATH B MPOCTEHIINX CiIydasx IJIOMIATM U 00BbeMbl (UIyp ¢ MCIOIB30BAHUEM OMpee-
JICHHOT'O MUHTETpaJa;
pemarh paloHaIbHble, TOKa3aTeNbHbIE, JIOTApU(PMUUECKHE YpaBHEHHSI 1 HEPABEHCTBA, Up-
paloOHalIbHBIE U TPUTOHOMETPUYECKUE YPABHEHUS, CBOAAILMECS K JMHEWHBIM U KBaJpaT-
HBIM;
MCIIOJIb30BaTh TpaduuecKuil METO/1 pelIeHNs ypaBHEHUN 1 HEPABEHCTB;
n300paxaTb Ha KOOPJIMHATHOW IUIOCKOCTU PEUICHHs] YpaBHEHUH, HEPaBEHCTB U CHCTEM C
JBYMsI HEU3BECTHBIMU;
COCTaBJIATh U PELIaTh YPABHEHUS M CUCTEMBI YPAaBHEHUH, CBA3BIBAIOINE HEU3BECTHBIE BEIIN-
YMHBI B TEKCTOBBIX (B TOM YHCJIE IPUKJIAJHBIX) 3a/1a4ax;
pemaTb KOMOWHATOPHBIE 3aJ]aud METOJIOM Iiepebopa, a TakkKe C HCHOJIb30BaHHEM (GopMyt
HaXOXJEHUS YHCIIa IEPECTAHOBOK, PA3MENIEHUN U COUECTAHU;
BBIUHCIISTH BEPOSTHOCTU COOBITUI HAa OCHOBE MOJICYETa YKCIIa UCXO0B, B TOM YHCIIE UCIIOJIb-
3ysl OCHOBHBIE TEOPEMBI O CYMME U IIPOU3BEJICHUHN BEPOSTHOCTEN;
NpPECTaBIATh C MOMOIIBIO TAONHUIL, JUarpaMM, rpaukoB 4acTOTHBIE pacHpeeNeHHs TaH-
HBIX;
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— HaxoIUTh CpeJHee, MOy, MEIUaHy U pa3MaX COBOKYITHOCTH YUCIIOBBIX JaHHBIX;

— pacrio3HaBaTh Ha YEPTEKaxX M MOJACIAX MPOCTPAHCTBEHHBIC (PUTYpPHI; COOTHOCUTH TPEXMEp-
HbIE O0BEKTHI C X ONMUCAHUSAMHU, U300pAKCHUSIMU;

— ONUCHIBATh B3aMMHOE PACIIOJIOKECHHE TIPSIMBIX U TJIOCKOCTEH B MPOCTPAHCTRE;

— M300pakaTh HA TUIOCKOCTH OCHOBHBIC MHOTOTPAHHHUKH U TeJla BPAICHHUS; BBIIOJIHATh YepPTe-
KU TI0 YCJIOBHSIM 33J1a4; CTPOUTH MPOCTEUINE CEYCHHUSI MHOTOTPAHHUKOB (IIpU3Ma, MUpaMH-
J1a) U TeJl BpAIlECHHUS;

— pemiath TUTAHUMETPHYECKHUE U CTePEOMETPHUECKHE 33]a9i HA HAXOXKJICHHE T€OMETPHUSCKHUX
BEJIMYMUH (JIJTMH, YIJIOB, IUIOIIa e, 00bEMOB);

— TPOBOIUTH JOKa3aTEIbHBIC PACCY)KICHHS B XOJI€ PEIICHUS 3a/1a4.

e1aoemon:
CITIOCOOHOCTBIO OPTraHU30BBIBATh COOCTBEHHYIO ACSATEIBHOCTD, ONPEACATh METOMIBI M CIIOCO-
OBl BBIMOTHEHHSI TPO(ECCUOHABHBIX 3a]1a4, OIICHUBATH UX 3PPEKTUBHOCTh U KAU4ECTRO;
OCYIIECTBIISATh MOUCK, aHAIM3 U OLICHKY MH(OopMaIuu, He0OXO0UMOM JIJIs1 TTIOCTAHOBKH U pe-
HIeHHsI PO EeCCHOHANBHBIX 3a]1a4, TPO()EeCCHOHATLHOTO ¥ TNYHOCTHOTO Pa3BUTHSL.

Bonpocsr OK-1

S: 3anmcanHas B BUJE OOBIKHOBEHHOW APOOM OSCKOHEYHasi TePUOJHUECKas IeCITUIHAS
npoOsb 2, 3(81) paBHa
9 3
81
- ZQ
45
L]
55
+:,21
55

33 9
S: Tocre ynpouienus Boipaxerne —14{ ¢*® | +4c® Gymer paBHO

9
-1 —18¢10
- —10c°
-1 —18c°

S
+:-10c¢??

I:
1
S: 3nauenue BeIpakeHus 2% -2 npu a = 5 paBHO

-: 256
-:32
-1 8
+: 4
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V2: OK-2

F1: Opranu3oBeIBaTh COOCTBEHHYIO JESTEIBHOCTD, ONPEACIATh METOABI H CHOCOOBI BBINOIHE-
HUS IPO(hEeCCHOHANIBHBIX 3a/1a4, OLIEHUBATh UX 3(P(PEKTUBHOCTH U KAYECTBO.

Bonpocsr OK-2

I:
S: Hanor ot mo6oro noxozna coctasnsier 13%. busnecmen MBanos 3armtatun 52000 py6meit
nojoxoaHoro Hayora. Jloxon OusHecmena MBaHOBa COCTaBIISLI:

-1 58760 pybneit
+: 400000 py6eit

-1 452000 pyOnei

-: 65800 pyb6uieit

K
. 20 15
S: CymMa KopHe# ypaBHEHHS 2o 3= 7 paHa
—X X

- KOpHEW HET

V2: OK-3
F1: [IpuHuMats pemieHrs B CTaHAAPTHBIX U HECTAHAAPTHBIX CUTYalMsIX U HECTU 3a HUX OTBET-

CTBEHHOCTb.
Bonpocsl OK-3

I

S: OGnactelo onpeneneHus GyHKUuU Y = Ig (2X —10) SIBJIIETCS HHTEPBAI
+:(5;00)

- (—oo;5)

- (—5; 5)

-1 (-5;0)

I:

S: 3nauenue Beipaxenus |0g,192 —log, 3 pasHo
-5

-1 64

+:6

-1 189
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5x-1
S: Kopens ypaBHeHus 2°%2 =4 copmep:KUTCs B MHTEpBAJIE
- (-4,-2)
+:(-2,0)
-:(0,2)
-1 (2,4)

log,5
S: 3HaueHUE BBIpAKEHUS 7 g7 —2 paBHO
+:

-0
V2: OK-4
F1: OcymecTBisTh MOWCK, aHAIHW3 U OLECHKY MH(OpMAIWK, HEOOXOAMMON JJIsi IIOCTAHOBKHU U
penieHus TpodecCHOHANBHBIX 3a1a4, TPOPECCHOHAIBHOTO U TUYHOCTHOTO Pa3BUTHSL.
Bonpocsr OK-4

N o 91

K

S: Pemenyiem ypaBHenuss 2" =16 -3/8 smmsercs
+:4,6

-1 45

-1 4.2

-9

I:
1

2X
S: Pemenniem HepaBeHCTBa 3 X—3 > (5) SIBISETCS UHTEPBAI

- (—o0; —3]
+ [1, +o0)
- (—o0; 1]
- (—o0; =3)

I:

S: KopHem ypaBHeHUS |Og 6 (X + 16) =2 sBisercs
- 18

+:20

- 14

- 16
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S: BricoTa 60KOBOI IpaHM MPABWIBHON MTUPAMU/IBI, TPOBEACHHAS U3 €€ BEPIITNHBI, HAa3bI-
BaeTcs:

- MeIUaHOU

+: anodemoit

- MEPIECHIUKYISIPOM

- OuccekTpucoi

Kpurtepum oneHKH:

Kpurepun Bbanbl
aTTECTOBaH Ot 51% no 100% npaBuiIbHBIX OTBE-
TOB
HE aTTEeCTOBaH 50 u MeHee % NpaBUIbHBIX OTBETOB

1. Y4eOHO-MeTOAMYECKHE PEKOMEHIANH IS 00YYAKIIMXCH 10 BUAAM Y4eOHbIX 3aHATHI
OO01mue MoJI0KeHU A

N3ydyeHne quCHUIUIMHBI OCYLECTBISETCS B (hOopMe yueOHBIX 3aHATUN O]l PYKOBOACTBOM
npodeccopcKo-TPenoaaBaTebcKoro cocraBa Kadeapbl U CaMOCTOSTEIbHOM MOJArOTOBKH CTY-
JICHTOB.

3aHATHS CO CTYCHTaMU MPOBOASATCSA B (JOpME CEMUHAPOB.

[Ipu ocBOEHUU AMCHUILIMHBI C TPUMEHEHUEM JIEKTPOHHOTO 00ydeHus (oOpa3oBaTeib-
HBIX TEXHOJIOTMH) B JWCTAaHIMOHHOM (QopMaTe 3aHATUS MPOBOAATCS C HCIHOJIb30BAaHHEM
CpPEACTB BUJICOKOH(EPEHIICBSA3U (CUMHXPOHHOE B3aMMOJACHCTBHE OOYUYaIOIIUXCS M IMPEINojiaBa-
Tes ), MO0 ¢ MCIOJIB30BAaHUEM BUEO-3anucel (ayauo-3anuceit), 1100 neyaTHbIX MaTepUualoB
(Te3ucoB, mpe3eHTalui, KOHCIIEKTOB U T.II.), TINOO UX COBOKYITHOCTHIO.

Bes undopmanus npu IucTaHIMOHHOM ¢dopMmaTe oOydeHus TOBOIUTCS A0 o0ydaro-
LIUXCS B MOPSIIKE, NMPETyCMOTPEHHOM JoKanbHbBIMUA akTamu PI'VII, ¢ ucnosb3oBanueM snek-
TpoHHBIX pecypcoB PI'VII nnm uHbIM cioco6oM yepes cTpykTypHble nojapasaenenus PI'YIL, u
() mpenoaBaTeNsMu.

Ilpakmuueckue 3anamus POBOASTCS C 1IETbIO YIIIYOJIeHUS U PACIIMPEHUs 3HAHUH CTY-
JIEHTOB, a TaKXE OBJAJCHUS CTyJEHTAaMH HAaBbIKAMH NPUMEHEHMSI ITOJTYYEHHBIX TEOPETUYECKUX
3HaHMM Ui pelleHus 33a/a4, BOSHUKAIOUIMX B MPAaBONPHUMEHUTEIbHOU AesITenbHOCTH. B Xxoxe
NPAaKTUYECKUX 3aHATHI CTYIEHTBI y4aTcsl pacCykAatTh, JefaTb COOCTBEHHBIE BBIBO/IbI, aHAIN3H-
poBaThb HOPMAaTHBHBIE NIPABOBBIE AKThl U CYAEOHYIO MPAKTHKY, pa3peliath KOHKPETHBIE MpaBo-
BbI€ CUTYAlLlUH C 110 BEIPAOOTKM HABBIKOB MPUMEHEHUS IOPUANYECKUX 3HAHUN JUIs pelIeHus
MPAKTUYECKHX 3ajau.

OT cTyneHToB TpeOyeTcs MOCeLeHUe JIEKLIUH, CEeMUHAPCKUX W MPAKTUYECKUX 3aHATHUIL.
Oco00 1ieHuTCs aKkTUBHAs paboTa Ha CeMUHApax U MPaKTUYECKUX 3aHATUsAX. J{s ycnemHoi pa-
00THl Ha CeMUHAape M MPAKTUYECKOM 3aHSATHM CTYACHT JOJDKEH MPOYECTh PEKOMEHJI0BAaHHYIO
JUTEpaTypy ¥ aKTHBHO y4acTBOBATh B AMCKYCCHUHU, YMETh U3JIOKUTh OCHOBHBIE UJIEH TPOYUTAH-
HBIX MCTOYHHMKOB M JaTh UM apryMEHTHPOBAHHYIO OLICHKY, IIPEJICTaBUTh M apryMEHTHPOBATh
BBIBO/JIbI, CJICJIAHHBIE 10 UTOTaM CaMOCTOSITENIbHOTO aHall3a HOPMATHUBHBIX NMPABOBBIX aKTOB U
CyneOHOM MPAaKTUKH.

JleKuMOHHBbIE 3aHATHUSA (TeOpeTHUYeCKHH Kypc)

JIeKyuu — 9TO YCTHOC CUCTCMATHUYCCKOC U MMOCICAOBATCIBHOC U3JIOKCHUC y‘IC6HOFO Ma-
TEpHaJIa Mo TeMaM AUCHHUIIIIMHLBI C DJIEMCHTAMU prHHOBOﬁ AUCKYCCHUH. OHu SBIAIOTCS opraHu-
SYIOIIUM U OPUCHTHUPYIOIMIUM HA4YaJIOM JJIS1 U3YUCHUA NUCHUIIIINHBI. B xoxe nexmuit pacKkpbiBa-
FOTCSI OCHOBHBLIE ITOJIOKEHHS 0053aTEJIbCTBEHHOIO ImpaBa, 06pamaeTcs{ BHUMAaHHEC CTYJCHTOB Ha
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CJIO’KHBIE TEOPETUYECKHE M TIPABONPHUMEHHUTEIIBHBIE BOIIPOCHI, TTOKA3BIBACTCS MX MPAKTHYECKas
3HAYUMOCTb, MTPOBOJUTCS TUCKYCCHsI 1O Hambojee aKTyalbHBIM U CHOPHBIM BOIPOCAM TEMbI
JIEKIIUH.

JIek1uu MPOBOJISATCS MPEUMYIIIECTBEHHO B aKTUBHOU (hopMme, mpenoararomiei B3auMo-
nerctBue ¢ ayautopuei. CTyeHTaM pEKOMEHIYETCSl OCYIIECTBIIATh MOATOTOBKY K JICKITMOHHO-
My 3aHSTHIO 3apaHee, 03HAKOMHBIIMCH C MaTEPUATIOM M3 UCTOYHUKOB 00s13aTEIbHOMN JIUTEpaTy-
pbl. Tak ke Ha JIeKIIUU He0OX0AuMO UMETh | pakmanckuii kojaeke PD.

CpencrBamu o0ydeHUsI Ha JICKIMOHHBIX 3aHATHUSX SBIISIOTCS MPOEKTOP, KOMIUIEKC Claii-
noB, [1K mis nmpernogaBarens. 3aHsITHS TIPOBOSATCS B JIEKIIMOHHBIX ayAUTOPHUSIX.

CemuHapckue 3aHATHS

Cemunapul (KOJIOKBUYMBI) MPOBOASATCSA C LIEIbI0 YCBOCHHUS JIEKIIMOHHOTO TE€OpETHYe-
CKOro Marepuaia, yriayOJieHHus W paclIMpeHHs 3HaHWN CTyIAeHToB. Ha ceMuHapax CTyIEHTHI
ydyaTcsl paccyXk/aTh, JAejaTb COOCTBEHHbIE BBbIBOJbI, aHAJIU3UPOBAaTb HOPMATHUBHBIE IIPABOBBIE
aKThl U CyI€OHYIO MPAKTHUKY, apIYMEHTHPOBAHO OTCTAaMBAaTh CBOIO TOUKY 3PEHHUS B XOZE IPyII-
IIOBOW JTUCKYCCHH.

CpencrtBamu 00ydeHHs Ha ceMHHapcKux 3aHsaTusx spistorcs 1K s nmpenopasarens.
3aHATHS MOTYT IPOBOJUTBCS B ayIUTOpHUAX, ocHalleHHbIX IIK mig cTyneHToB ¢ mocTynom K
WHTepHEeT U ClpaBOYHO-TIPABOBBIM CUCTEMaM. Ta k€ MOT'YT MCIOJIb30BaThCS KOMILJIEKTHI CJIAii-
JI0B U pa3aTO4YHbIN MaTepUal.

IIpakTHyeckue 3aHATHS

Ilpakmuueckue 3ansamus POBOJSTCS C LENBIO YIITYOJICHHUS U PACIIUPEHUS 3HAHUI CTY-
JICHTOB, a TaK)K€ OBJIAZICHUS CTYACHTAMU HABBIKAMHU NPHUMEHEHUS MOJYYCHHBIX TEOPETHYECKHX
3HAHUH IJi1 pCHICHUA 3a4a4, BOSHUKAIOMIUX B HpaBOHpHMeHHTeJ’IBHOﬁ JACATCIIbHOCTH. B Xoae
NPAaKTHYECKUX 3aHATUI CTYICHTHI Y4aTCs pacCyKAaTh, 1eaTh COOCTBEHHBIC BBIBOJIBI, aHAU3U-
poBaTb HOPMAaTHBHbBIEC IIPABOBBIE AKThl U CYACOHYIO NMPAKTHKY, pa3peliarh KOHKPETHBIE IIpaBo-
BBIC CUTYAllUH C LENBI0 BEIPA0OTKM HAaBBIKOB MPUMEHEHHSI IOPUANYECKUX 3HAHUH ISl PEIICHHS
NPaKTHYECKHX 3a/1au.

Ot cTyneHTOB TpeOyeTcs MoCeIIeHHe JISKIH, CEMHHAPCKUX M TPAKTHYECKUX 3aHATHH.
Oco00 1IeHUTCsI aKTHBHASL pad0Ta Ha CEMHUHApaX M MPAKTUYECKUX 3aHATUAX. I yCHenHoi pa-
0OTHI Ha CEMHHApe M MPAKTUYECKOM 3aHITUU CTYACHT IOJDKEH MPOUYECTh PEKOMEHIOBAHHYIO
JIATCPATYPY U aKTUBHO YYAaCTBOBATb B IUCKYCCHU, YMETH U3JIOKUTH OCHOBHBLIC UJICHU ITPOYHUTAH-
HBIX MCTOYHHKOB M JIaTh UM apryMEHTHPOBAHHYIO OIEHKY, MPEACTaBHTh M apryMEHTHPOBATbH
BbIBOJbI, CACITIAHHBIC 11O UTOTraM CaMOCTOATCIIBHOI'O aHajin3a HOPMATUBHLIX IMPABOBBIX AKTOB M
CyneOHOM MPaKTUKH.

HpaKTI/ILIeCKI/IG 3aHATUA MPEAIIoJaralOT BBIITOJHCHHUE IHMPAKTUYCCKHUX 3aﬂaHI/II71 B ayauToO-
pun, 1100 OOCYXKIEHUE TPAKTHYECKUX 3aaHUH, BBITTOJIHEHHBIX CTYACHTAMH CaMOCTOSTEIBHO
BO BHEAYJIUTOPHOE BPEMSI.

3aHsATHA TPOBOAATCS B ayauTopuu, ocHameHHou 1K mis npenogaBatens, 3aHATHS MO-
ryT IPOBOJUTHCA B ayAUTOpusxX, ocHameHHbX [IK s crynentoB ¢ gocrynom k MHTepHeT n
CIIPaBOYHO-TIPABOBBIM cHcTeMaM. Ta jkeé MOTYT MCIIOJIb30BAaThCSI KOMIUIEKTHI CIalioB M pa3a-
TOYHBINA MaTepHall.

2. YueOHO-MeTOAUYECKHE PEKOMEHAALMH 110 BBINIOJTHEHUIO Pa3IMYHbIX (OPM CaAMOCTOsA-

TeJAbHON padoThl

1) YueOHO-MeTOANYECKHE PEKOMEHIAUMH MO0 M3YYEHUI0 00YYAKIIUMHCH BOIPOCOB,
BBIHOCHMbIX HA CAMOCTOSITE/IbHOE U3yUeHHe.

CamocrosiTenbHast paboTa AOKHA ObITH HalleJIeHa Ha TIIATEIbHYI0 IPOpadOTKy M YCBO-
€HHE JIEKLIMOHHOTO MaTepHaja, Marepuana y4eOHBIX MOCOOUH, JOMOJHUTENBHON JIUTEPaTypHl,
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3aKOHOJATEIbCTBA, O(PUIUAIBHBIX aKTOB BBICIINX CYAE€OHBIX OPraHOB, CyA€OHON MPAKTHKH I10
KOHKPCTHBIM JCJIaM.

PaboTa 1o u3y4eHuro AMCHUILUIMHBI JOJKHA HOCUTh CUCTEMHBIN XapakTep. C 3ToH 1elbio
U3ydEeHUE KaXJOW TeMbI 11eJIeCO00pa3HO HAYMHATH C O3HAKOMIJICHUS C IPOrpaMMOi, Janee CTy-
JICHTY PEKOMEH]IyeTCsl TIIATEJIbHO IPOopadboTaTh MaTepuallbl JIGKIUH, yueOHOM 1 Hay4HOU JIuTe-
paryphl, YACIINB 0c000e BHUMAaHUE AUCKYCCHUOHHBIM BOIIpOCAaM.

B cootBercTBUM ¢ HacTosIEed NporpaMMoON Ha JIEKIMOHHBIX 3aHATHSX IIAaHUPYETCS
OXBAaTUTh BCE€ OCHOBHBLIC TCMbI JUCHUIIJINHBI. Bwmecte ¢ TCM, 10 IOHATHBIM IMPUYMHAM OOHHUM
Han0oJiee BaKHBIM M aKTyaJIbHBIM TeMaM OyJleT yAeJaeHO 00Jiblile BHUMAaHUSA, IPYTUMM MEHBbILE.

B cBs3u ¢ 3THUM, TCMbI B MEHBIIIEH CTEIICHH OXBauCHHEBIC MarcpuraiaMu HCKHHﬁ, CTyACH-
TaM Heo0X0oAMMO Oosiee M3ydaTb CaMOCTOSTENbHO. [Ipu 3TOM M3yueHue MeHee 3aTpPOHYTHIX B
JEKUUSAX TEM U BOIPOCOB, B IIEJIOM TAKXKE IMPEAJAraercs M3ydarb 110 CXEME, IPEI0KEHHON
BBIIIE CIIEAYIOLIEM ITYHKTEe pekoMeHaanuid. [1o oTaenbHpIM BO3ZHUKAIOLIIMM BOIIPOCaM 00y4eHus
IPE/ICTABIISETCS MOJIE3HBIM 00PAIaThCsl 32 COBETOM K IPEIOAaBaTEIIO.

ITopsinok ocBoeHusi MaTepuaJa. B kauecTBe MCXOIHOIO MaTepuaa, OCHOBBI Ul YCBO-
CHHA NpeaAMETa MPCACTABICTCA Ba)KHBIM OIIMPATLCSA Ha JIGKIIHOHHLIﬁ Marcpuall, B KOTOPpOM
IPENoNaraeTcsl U3J10)KeHUEe OCHOBHBIX MOJI0KEHUIH aCTPOHOMUM.

Ha ocnoge IMMOJIYYCHHBIX Ha JICKHMOHHBIX 3aHATUAX HaHpaBJICHI/If/'I IpeaACTaBIACTCA HAJICC
aKTyaJbHbIM M IOJIE3HBIM O3HAKOMHUTBCS C COJEP’KAaHHMEM PEKOMEHAyeMOH HOpPMaTHUBHOW U
Hay4HOU JIMTEPATYPHI 110 U3Yy4AEMOU TEME.

VYuebHas, MoOHOTpaduueckas U criequalibHas JIMTepaTypa, peKOMeHyeMas Uil U3y4eHUs
Kypca, MO3BOJUT pa3o0paTbCsl ¢ TEOPETUYECKUMU U KOHIENTYaJIbHBIMH OJIO)KEHUSIMH, CTAHOB-
JICHUS ¥ pa3BUTHS ACTPOHOMHUH.

2) Y4yeOHO-MeTOANYECKHE PEKOMEHIAUM 10 BBHINMOJHEHUIO OTAEJbHBIX (pJOpM caMo-
CTOSATEJIbHOH padoThI.

K popmam camocTosTenbHON pabOTHI CTYAEHTOB OTHOCSITCS:

e YyTcHHE YYeOHMKOB M y4eOHBIX MMOCOOUH, a TaKkKe JAOMOJHUTEIBHON TUTEpaTyphl MO U3Y-

yaeMoMy pazzieny (Teme);
KOHCIIEKTUPOBAHHUE TAHHOTO TEKCTAa;
paboTa co croBapsIMH U CIIPABOYHUKAMU;
paboTa co cmpaBOYHO-TPABOBBIMH CHUCTEMAMU M PECYypCaMH CETH UHTEPHET;
COCTaBJICHHE TJIaHA U T€3MCOB OTBETA HA BOMPOCH CEMHUHApa (MMPAKTUYECKOTO 3aHSITHS);
BBIIOJTHEHHE TECTOBBIX 33JaHUM;
pelieHne y4eOHO-TIPaKTUYECKUX 3a/1a4;
BBITIOJTHEHHE KOHTPOJIBHON pabOTHI;
IMOJrOTOBKA K cJlade 3adera.

[Ipu Bo3HUKaOLIUX BOMPOCAX CIENYET OOpaTUTHCS 3a pa3bsiCHEHUEM (COBETOM) K Ipe-
II0/1aBaTENIo0 Kypcea.

JUia padomel co cnpasouHbIMU NPAGOCHIMU CUCINEMAMU U UHIEPHEH -UCHIOYHUKAMU
MOYHO Bocmosib3oBaThes [1K B untanbHOM 3ame OMOIMOTEKH.

Konmponsnaa padoma naneneHa Ha TIIATENbHYIO POPAOOTKY U YCBOCHHE CTYIEHTOM
aKTyaJIbHBIX BOIIPOCOB ACTPOHOMMUH.

BrinonHeHne CTy€HTOM KOHTPOJIBHOM paboThl U MPOBEpPKAa MX MpEnojiaBaTeleM Ipe-
CIEeNyeT CIEeNYIOLUE LEu:

1) ocymiecTBIeHHE KOHTPOJIS 32 CAMOCTOSITEILHOM pabOTOM CTY/ICHTA,

2) Hay4uTh CTYACHTA: IPUMEHATh HA MPAKTUKE TOHATHS aCTPOHOMMUHU; CBOOOJHO ONEpH-
pOBaTh aCTPOHOMUYECKUMU MOHATHIMH U KaTeTOPUSIMU; aHAJIU3UPOBATh U peliaTh MpoOIeMbl B
chepe acCTpOHOMHH; MPUMEHSTH IMOJYYEHHBIE TEOPETUUYECKHUE 3HAHUS IMPHU pa3pelieHHH KOH-
KpETHOW CUTYyalluu; AenaTh NOApOOHbI 00OCHOBAaHHBIN BHIBOJ;
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3) BbIpaboTaTh y CTy/IEHTa YMEHHE MPaBUIBHO, JOTMYHO, OCIEI0BATENBHO, APIYMEHTH-
POBAHHO M KPAaTKO U3J1araTh CBOM MBICIIA B IUCbMEHHOM BH/IE;

4) pe3ynbTaT NMPOBEPKHU IIPENojaBaTesieM KOHTPOJIbHOM PabOThl MO3BOJIAET CTYACHTY:
OINPEAENIUTD CTENIEHb YCBOEHUS UM COOTBETCTBYIOLIMX PA3/eiOB Kypca U BBISIBUTh UMEIOIUECS
y HEro mpoOesbl B MOJYYEHHbBIX 3HAHUSAX; 3aKPEHUTh, YIIIYOUTh U YTOUHHUTD [OJIy4YECHHYIO U3 CO-
OTBETCTBYIOUIMX MCTOYHUKOB MH(POPMALHUIO; c(HOPMYIHPOBATH BOMPOCHI, KOTOPHIE OKA3aJINCh
HETOHATHBIMH WU €J1a00 YCBOEHHBIMH, U MOJYYUTh COOTBETCTBYIOLIYIO IIOMOIb y MpernojaBa-
TeJsl.

KontposnbHast paboTa A0KHA coAepkKaTh TUTYIbHBIN JMCT ¢ YKa3aHUEM BapuaHTa 3aja-
HUS, TEKCT 3a/laHui, UMETh NOCTPAaHUYHYIO CKBO3HYIO HyMepauuio. CTyneHTy Npeiaraercs
JlaTh MMCbMEHHBIN OTBET Ha OAHO 3agaHue. OTBET IOJKEH NPEACTaBIATh COOONH KOHLIEHTPUPO-
BaHHBIN pE3yJabTAT CAMOCTOSTENHLHOIO, TBOPYECKOT'O OCMBICIEHUS TUTepaTypbl. OTBETHI TpeOy-
0T PEeLIEHUs HE TOJIbKO MaTepUalbHO-IIPABOBBIX BOIIPOCOB, HO U MPOLIECCYaIbHBIX.

Ilod20mogka K 3auemy NOJKHA HAYMHATLCSA 3apaHee. MaTepuai 1o BOIIpocaM HU3ydaer-
Cs1 C IIOMOLIbI0 KOHCIIEKTOB JIEKIIUI, pEeKOMEH0BaHHOM uTepaTypsl. [10 Bo3HUKaIOIKUM BOMIPO-
caM cielyeT KOHCYJIbTUPOBAaThCs ¢ IpenojaasaresieM. Ha 3auere mpoBepsroTcs HE TONBKO 3Ha-
HUS, HO U yMeHus, HaBbIkU. [loaTOMY ciiegyeT ObITh TOTOBBIM MPOJEMOHCTPUPOBATH YMEHUS
IPUMEHSTh TEOPETUUYECKUE 3HAHUS HAa KOHKPETHBIX CUTyauMsx, npumepax. Ha 3zauere cnemyer
OBbITh TOTOBBIM OOOCHOBBIBaTh COOCTBEHHYIO ITO3ULHIO.

3aueT NpoBOJUTCS B MTUCbMEHHOMU (opMe.

3. MeToauueckue PEeKOMEHIAUH JIsA oﬁyqammnxcsl C OrpaHNYCHHBIMHA BO3MOKHOCTAMMU
3A0POBbA U MUHBAJUJIAMHU MO OCBOCHUIO NTUCHUILJIMHBI

[Ton crenuanbHBIMU YCIOBHUSIMH ISl TOJTYYeHHs] O0Opa3oBaHHUsA IO 00pa3oBaTEIbHBIM
nporpaMMaM OOYYaIOIIUMKCS C OTPAHWUYCHHBIMH BO3MOXKHOCTSMH 37I0POBbSI TTOHUMAIOTCS
yCIIOBUSL O0YYEHHs TaKUX OOYYarOIIMXCs, BKIIOYAIOUIUE B ce0s MCIONIb30BAaHUE CHEIHAIbHBIX
00pa30BaTeNbHbIX MPOrpaMM U METOJO0B OOYYEHMS] M BOCHUTAHMS, CIELHUAIbHBIX Y4EOHUKOB,
y4eOHbIX OCOOUI U AUTAKTHUECKUX MATEpPHAJIOB, CIELUANbHBIX TEXHUYECKHX CPEACTB o0yue-
HUSl KOJUIEKTMBHOTO W WHIUBUAYAJIbHOI'O IOJIb30BaHMsS, MPEJOCTaBICHHE YCIYI acCHCTEHTa
(TTOMOIIIHKKA), OKa3bIBAIOLIET0 00yUYaIOIIMMCS HEOOXOUMYI0 TEXHUYECKYIO TTOMOIIb, IPOBEIEe-
HUE IPYNIOBBIX U MHAUBUAYAIbHBIX KOPPEKIIMOHHBIX 3aHATHH, o0ecrieueHre 10CTyna B 3AaHUs
OpraHu3alil 1 Apyrue ycioBus, 03 KOTOPBIX HEBO3MOXKHO WIIM 3aTPYAHEHO OCBOEHHE 00pa3o-
BaTeJIbHBIX MPOTrPaMM 00YYAIOIIMMUCS C OTPAHUYEHHBIMUA BO3MOKHOCTSIMHU 37]0POBbSI.

B ocBoeHuM IHCHUIUIMHBI MHBAIUAAMM U JIMIAMH C OFPAaHUYEHHBIMU BO3MOXHOCTSMHU
3/10pOBbsl OOJIBIIIOE 3HAUEHUE MMEET MHJMBUIYyalbHas padota. [lon nHauBuayanbHON paboToit
noapasymeBaercs JBe (OpMbl JeSTEIbHOCTH: CAMOCTOSITEIbHAs paboTa MO0 OCBOEHHUIO U 3aKpel-
JICHUIO MaTepuala; WHIWBUIyaJIbHas yuyeOHasi paboTa B KOHTaKTHOH ¢dopme, mpernoiararonas
B3aMMO/IEIiCTBHE C IpenoaBaTeieM (B YaCTHOCTH, KOHCYJIbTAIUM), T.€. JOMOJHUTEIbHOE pa3b-
SACHEHUE yuyeOHOro Marepuaja W yriyOJIeHHOe U3ydyeHue Martepuaina. MHauBHIyadbHbIE KOH-
CYJbTAllMH 10 MPEIMETY SABISAIOTCS BaXHBIM (aKTOPOM, COCOOCTBYIOLIUM HMHAWBUIAYAIN3ALUU
0o0y4eHHs M YCTAaHOBJIEHHIO BOCIIHUTATEIBHOIO KOHTaKTa MEXAY IperojaBaTelieM M o0ydaro-
HIMMCSL.

B nensix ocBoeHust yueOHOU MporpaMMbl AUCHUILTMHBI UHBAJIUAAMU U JIMIIAMH C OTPaHU-
YEHHBIMU BO3MOKHOCTSIMH 3/10POBbsI BO3MOXKHO

- MCIIOJIb30BAaHUE CIIELUAIBHBIX TEXHUYECKUX M MHBIX CPEICTB MHIUBUAYAIBHOIO
M0JIb30BAaHNUS, PEKOMEHIOBAHHBIX BPauOM-CIIEIIMATTUCTOM;

- MPUCYTCTBHE ACCHUCTEHTAa, OKAa3bIBAIOIIEro oO0yyarolemMycs HeoOXOJuMyH Io-
MOIIb.

Ha nexunoHHOM 3aHSATHM pEeKOMEHAYEeTCsl MCIOJIb30BaTh 3BYKO3aIMCHIBAIOIINE YCTPO-
CTBa U KOMITBIOTEPHI, KaK CII0COO KOHCIIEKTHPOBAHMUSL.
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JIsst OCBOCHUST TUCIUILIMHBI (B T.4. IOJTOTOBKH K 3aHATHSM, IPH CaMOCTOSITEIILHOM pa-
00Te) JIMIIAMU C OTPAHUYCHHBIMUA BO3MOXKHOCTSIMH 3JI0POBBSI TPEIOCTABIISETCS BO3MOXKHOCTD
UCITIOJIB30BaHUsl y4eOHOW JMTEpaTyphl B BHJIEC D3JICKTPOHHOTO JIOKYMEHTa B 3JCKTPOHHO-
oubnmuoreynol cucrteme Book.ru umeromeit cnenuanbHy0 BEPCHIO I CTa0OBUISIINX; 0OecIie-
YHBAETCS JOCTYI K y4eOHO-METOAMUECKUM Marepuaiam nocpeactsoM COO «Demunay; 1octy
K MH(POPMALIMOHHBIM U OubIorpaduyeckuM pecypcam rmocpeicTBoM ceT «MHTepHeT.
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