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1 HNOSCHHUTEJIbHAS 3AITUCKA

1.1 ObaacTh NpUMeHeHHsI POTrPaMMBbI

PabGouass mporpamma yueO6HOro mnpemmera OOIL.07 MartemaTuka SIBISETCS 4YacThiO
00pa3oBaTeNbHON TIPOrpaMMBbl MOATOTOBKH CHEIHAIMCTOB CPEIHET0 3BEHA, pa3paboTaHHOW B
cootBerctBUn ¢ DPI'OC CIIO mo cnenuanbHoctr 13.02.01 TexHuueckass sKciulyaTauusi u
00CITy>)KMBaHUE AJIEKTPUUECKOTO U SJIEKTPOMEXaHUUYECKOTO 000PYI0BAHHUS.

1.2 MecTto mnpeaMera B CTPYKType NpOrpamMMbl TOJATOTOBKH CHEHHAJIHCTOB
cpeaHero 3BeHa
Vueonsii npeamer OOIL07 Marematuka BXxomuT B pasnen «OOmeoOpa3oBaTellbHbIC
PEeIMEThD» 00I1e00pa30BaTEIILHOTO YUYEOHOTO ITUKJIA.

1.3 O0bem y4eOHOI THCHMIVIMHBI H BUABI Y4eOHOi# padoThl

Buj yueOHoii O0bem
padoTbI 4acoB
O0beM 00pa3oBaTeIbHON POrpaMMbl Y4eOHOI0 IpeaMeTa 276
B TOM YHCIIC:
— TeopeTHuecKoe 00yueHue 78
— MPaKTHYECKHUE 3aHITHI 156
— camocTosITeNbHas paboTa 38
— KOHCYJIbTAllUU
— MPOMEXYTOYHAS aTTCCTAIMS: 4
— 9K3aMeH

2 NJAHUPYEMBIE PE3YJIbTATbBI

B pesynpraTe u3yueHus mpeameTa y OOYYAOMIMXCS TOJDKHBI OBITH COPMUPOBAHBI
JUYHOCTHBIE, METAIIPEIMETHBIE U TIPEIMETHBIE PE3YJIbTATHI.

JINYHOCTHBIE Pe3yJbTAThI

OcBoeHHe TporpaMMBbl MpeIMeTa COMPOBOXKIAETCS (POPMHUPOBAHUEM Y OOYUAOLIUXCS
JTUYHOCTHBIX PE3yJIbTaTOB:

Tpa’xIaHCKOI'0O BOCIIUTAHUA:
YMCHUEC B33HMOI[€§ICTBOB3TB C COOUAJIBbHBIMHU HWHCTUTYTaMH B COOTBETCTBUHU C HX
(I)YHKI_II/ISIMI/I 1 Ha3HA4YCHUECM,

MaTPUOTHYECKOTO BOCTIMTAHUS:

LIEHHOCTHOE OTHOUIIEHHUE K FOCYAApCTBEHHBIM CUMBOJIAM, HCTOPUYECKOMY M TPUPOTHOMY
HAaCJeNMI0, IaMATHUKAM, TpaaulusaM HapoaoB Poccuum, noctmxenusm Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHUIX U TPYIE;

JyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUA:

CIOCOOHOCTH OLIEHUBATh CUTYALIUIO U PUHHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYSICh
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAaHME JINYHOTO BKJIaJa B IOCTPOEHHE YCTOMYMBOIO OYyAYILEro;

3CTETUYECKOTIO BOCIIUTAHHUS:

3CTETUYECKOE OTHOIIEHUE K MUPY, BKIIIOYasl 3CTETUKY ObITa, HAYYHOI'O M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa U OOLIECTBEHHBIX OTHOILICHUI;

TFOTOBHOCTb K CAaMOBBIPAXKCHHUIO B Pa3HBIX BUIAX MCKYCCTBA, CTPEMIICHUE IPOSBIATH



Ka4dycCTBa TBOp‘IeCKOI\/'I JIMYHOCTH,

(bU3MYECKOT0 BOCIIUTAHUS:

c(OPMHPOBAHHOCTh 3JI0POBOTO W 0Oe3omacHoro obpasa >KHM3HHM, OTBETCTBEHHOTO
OTHOLLIEHHUS K CBOEMY 3/10POBBIO;

aKTUBHOE HEMPUATHE BPEAHBIX MPHUBBIYEK M MHBIX (OpM MNPUYMHEHUS Bpena
buznuecKOMy U IICUXUYECKOMY 37I0POBbBIO;

TPYAOBOTO BOCIIUTAHUS:

TOTOBHOCTB K TPYAY, OCO3HAaHUE [IEHHOCTH MacTepPCTBa, TPYAOTIO0HE;

FOTOBHOCTh K  aKTUBHOM  JEATEJIbBHOCTHM  TEXHOJIOTMYECKOM W COLMAIbHOMN
HAIpPAaBIEHHOCTH, CIOCOOHOCTh MHUIMUPOBATH, IUIAHUPOBATh U CAMOCTOSITENILHO BBIMOJIHATH
TaKylo JACSITeIbHOCTD;,

MHTEpEC K pa3iu4HbIM cepam npodeccuoHaNbHON NesSTEIbHOCTH, YMEHHUE COBEPIIAThH
OCO3HAHHBII BEIOOp Oyaymiei mpodeccruu U peaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHMIO U caMOOOpa30BaHUIO HA MPOTSIKEHUH BCEH
KU3HU;

9KOJIOTHYECKOI'0 BOCITMTAHHS:

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYpPbl, MOHUMAHUE BIHUSHUA COIHAIBLHO-
SKOHOMMYECKHX IPOLECCOB HA COCTOSHUE MPUPOJHOM M COUUAIBHOW CpElbl, OCO3HAHUE
100aIBbHOTO XapaKTepa AKOJIOTHYSCKUX MTPOOIeM;

AKTUBHOE HEMPUATHE JECUCTBUMN, TPUHOCAILINX BPEIl OKPYKAIOIIECH CPEAE;

yMEHUE MPOTHO3UPOBATH HeOIaronpusTHhIC JKOJIOTHYECKHE MOCIEICTBUSA
MPEAIPUHUMAEMBIX JACHCTBUH, IPEAOTBPAILATh UX;

LIEHHOCTH HAyYHOT'O TTO3HAHMSL:
Cc(OPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHS HAykKl M OOLIECTBEHHOM TPAKTUKH, OCHOBAaHHOTO Ha JUaiore KyjiabTyp,
CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJIMKYIBTYPHOM MUDE;
OCO3HaHME IIEHHOCTHU HAY4HOH JesATeTbHOCTH, TOTOBHOCTb OCYILECTBIIATh MPOEKTHYIO U
HCCIIEIOBATEIIBCKYIO JeSITEFHOCTh HHMBHUIYaIbHO U B TPYIIIIE.

YuuteiBas  crenuuKy TpeaMera, JUYHOCTHBIE  pe3yibTaThl B IPOrpamMme
KOHKPETHU3UPOBAHbI KaK:

JI1 - chopMupOBaHHOCTH MPEACTaBIEHUIl O MaTeMaTHKe KaK YHUBEPCAIbHOM SI3bIKE
HayKH, CPE/ICTBE MOJICTTUPOBAHUS SIBJICHUM U IPOLIECCOB, UAESIX U METOJaX MaTEMaTHKU;

JI2 - moHMMaHHME 3HAYUMOCTH MAaTeMAaTHUKH [UIsi Hay4YHO-TEXHHYECKOro Iporpecca,
c(OpMHUPOBAHHOCTh OTHOIIEHHS K MaTeMaTHKe KaK K YacTH OOIeYesOBeYeCKON KYIbTYpPbI
yepe3 3HAKOMCTBO C UCTOpUEN Pa3BUTHS MaTEMATUKH, IBOJIIOLIMEN MAaTEMATUUECKUX UJIEH;

JI3 - pa3BuTHE JIOTMYECKOIO MBIIUIEHHUS, MPOCTPAHCTBEHHOIO BOOOpaKEHMUS,
ITOPUTMUYECKOHN KYIbTYpbl, KpUTUYHOCTH MBIIUICHUS HA YPOBHE, HEOOXOIMMOM JJIsl OyayIeit
poeCCHOHAIBHON JEATENHHOCTH, JUTsl MPOAOJIKEHHUST 00pa30BaHMs M CaMOOOpa30BaHUS;

JI4 - oBnajgeHWe MaTeMaTHMYECKUMM 3HAHUSAMH M YMEHUSMH, HEOOXOAUMBIMHU B
MOBCEIHEBHON KU3HU, JUIS OCBOEHHUS CMEXKHBIX €CTECTBEHHO-HAy4YHBIX JUCIHHUIUIMH U
JUCLHUIUIMH TPO(QECCHOHANBHOTO LUKJIA, s TOJy4eHus oOpa3oBaHMs B 0O0NacTsaX, He
TpeOyroMMX yriIyOoJeHHOM MaTeMaTH4eCKON OArOTOBKH;

JI5 - rOTOBHOCTHh M CHOCOOHOCTH K OOpa30BaHMIO, B TOM YHCIIE caMOOOpa30BaHUIO, HA
MPOTSKEHUH BCEU KU3HU;

JI6 - cozHaTenpHOE OTHOIICHHE K HEIIPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBHIO YCIICIIHOM
pod)eCCHOHAIBHON 1 0OIIECTBEHHOM JEATENHHOCTH,

JI7 - TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITENIbHOW TBOPYECKOM M OTBETCTBEHHOMU



JESITENIbHOCTH;

JI8 - TOTOBHOCTh K KOJUUICKTUBHOW paboOTe, COTPYAHHYECTBY CO CBEPCTHUKAMH B
00pa3oBaTeNbHON, OOIIECTBEHHO MOJIE3HOH, Y4eOHO-MCCIeI0BaTEIbCKON, MPOSKTHON U JPYTruX
BUJIaX JESTEIbHOCTH;

JI9 - orHomieHue K mpoeCCHOHATBLHOM JEATENbHOCTH KaK BO3MOXKHOCTH Y4acTusl B
PELICHUH JTUYHBIX, OOIIECTBEHHBIX, TOCY1apCTBEHHBIX, OOIICHAIIMOHAIBHBIX POOJIEM.

s hopMupoBaHUs 3TUX PE3YJIbTATOB Y 00y4aroumxcsi GopMHUPYIOTCS YHUBEPCATIbHBIC
y4eOHbIe IeUCTBUS:

- IIMPOKass MOTHBALIMOHHAsT OCHOBAa Yy4eOHOW JAESTeNbHOCTH, BKIIIOYAIOIIAs
COLMANIbHBIE, Y4eOHO-TI03HABATENIbHBIE M BHEITHHE MOTHUBBI;

- yueOHO-T03HABATENIbHBIN WHTEPEC K HOBOMY y4eOHOMY MaTepuaiy M CIocodam
peleHns] HOBOM 3a/1a4H;

- OpUEHTAIlMsl Ha MOHUMaHHE MPUYUH yclexa B y4yeOHOW AeATeIbHOCTH, B TOM
YyHUClIE HAa CaMOAaHAJIU3 M CAMOKOHTPOJIb pEe3ylbTaTa, HAa aHAJIW3 COOTBETCTBUS pPE3YyJIbTaTOB
TpeOOBaHUSM KOHKPETHOH 3a7auu;

- CIIOCOOHOCTh K CaMOOLIEHKE Ha OCHOBE KPHUTEPUEB YCIEHIHOCTH Y4eOHOM
JIeATEIbHOCTH;

- OpHEHTAIMsl B HPABCTBEHHOM COJCPKAaHHMH M CMBICIE KaK COOCTBEHHBIX
MOCTYIKOB, TAK ¥ IIOCTYIIKOB OKPYKArOLIUX JIFOJIEH;

- pa3BUTHE D3TUYECKUX UYBCTB — CTblJA, BUHBI, COBECTH KaK pETyJIsTOPOB
MOPAJILHOTO MOBEJICHUS.

®opmuposanue Y'Y /| npoBOAUTCS IPU IIOMOLIY PELIEHUS CIAEAYIOINUX TUIIOBBIX 3a1a4:

- o0ecrieueHre BO3MOXKHOCTH CaMOCTOSITENIbHOM ITOCTAaHOBKH IeJeld M 3a1ady B
OpEeIMETHOM  OOYYeHWH, TIPOCKTHOM H  y4eOHO-HCCIEeNOBATEIbCKOW  JIESATEIHLHOCTH
o0y4aromuxcs;

- o0ecrieueHre BO3MOYKHOCTH CAMOCTOSATEIBHOTO BbIOOpa OO0Yy4aroIIMMKCS TEMIIa,
PEKUMOB U (OPM OCBOEHUS MPEIMETHOTO MaTepUana;

- oOecrieueHre HAIMYUS B 00pa30BaTeIbHON AESITEIbHOCTH COOBITUH, TPEOYIOIUX
0T 00yyYaroImuxcs NpeabsIBICHHS IPOAYKTOB CBOEH JESITEIbHOCTH.

MeTanpeaMeTHbIe Pe3yJibTaThbl

OcBoeHHE TPOTpaMMBbI MPEIMETa COMPOBOXAACTCS (OPMUPOBAHHEM Y OOYUAIOIIMXCS
METAINPEeIMETHBIX PE3YJIbTATOB:

1. OBnazieHre yHUBEPCATBHBIME YU4E€OHBIMU TTO3HABATEIbHBIMU JICHCTBUSIMH:

a) 0a30BBIC JJOTUYECKHE JICHCTBHS:

OTIPEICNIATH TSN IEATCILHOCTH, 33/1aBaTh apaMeTPbl U KPUTEPUU UX JTOCTHIKCHHS,

BHOCHUTh KOPPEKTHBBI B JCATEIBHOCTh, OICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEIISM,
OILIEHUBATh PUCKH MOCIICICTBUI EATETbHOCTH,

0) 6a30BbBIC UCCIIEIOBATEIIbCKUE ICHCTBUS:

BJIAJIETh HABBIKAMH y4eOHO-HMCCIIEAOBATEIBCKOM U MPOEKTHOM JEATEIIbHOCTH, HaBbIKAMHU
paszpelrieHus mpoodieM;

CIOCOOHOCTP M TOTOBHOCTH K CaMOCTOSITEIbHOMY TIOMCKY METOJOB  PEIICHHUS
NPaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JIMYHBIX METOJIOB ITO3HAHHSI,

dbopMHpOBaHWE HAYYHOTO THIIA MBIIUICHHS, BJaJCHHE HAyYHOH TEPMHUHOJIOTHEH,
KIIFOYCBBIMH ITOHSATHSIMH M METOIaMU;

BBISIBIIATh TPUYMHHO-CIICJICTBEHHBIE CBA3M W aKTyaJIM3MpOBATh 3ajady, BBIIBUTATh
THIIOTE3y €€ pEIICHHUS, HAXOJWTh AapTyYMEHThI JUIsl JIOKa3aTeIbCTBA CBOMX YTBEPXKJICHUIA,
3a7aBaTh MapaMeTPbl U KPUTEPUHU PEIICHUS;

aHAJTM3UPOBATh TOJIYUCHHBIE B XOJAC pCIICHHs 3aJa4d Pe3yJabTaThl, KPUTHUECKU
OIICHHBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHUSX;

yMETh TMEPEHOCUTh 3HAHUS B [O3HABATEIBHYID M NPAKTUYECKyI0  001acTu
KHU3HEIACITCILHOCTH;



YMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NMPEIMETHBIX 001acTeil;

BBIIBUTATh HOBBIE HJI€H, MIPe/IaraTh OPUTMHANbHbIE MOAXOAbl U PELICHHUS;

CTaBUTH MPOOIEMBI U 337a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUS;

B) pabota ¢ uHpopMaImei:

BJAJIeTh HABBIKAMH TOJIy4eHHS HH(OpPMAnUMM W3 HCTOYHUKOB pPAa3HBIX THUIIOB,
CaMOCTOSITENIbHO ~ OCYILIECTBJISATh IOUCK, AaHaJW3, CUCTEMATH3alMI0 M HMHTEPHPETALUIO
UH(OPMALIUU PAa3IMYHBIX BUJOB U (POPM IPEICTABICHHUS;

UCIIOJIb30BaTh CpeACTBAa HH(MOPMALMOHHBIX W KOMMYHUKALMOHHBIX TEXHOJOTHH B
pELICHNH KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OPTraHU3ALMOHHBIX 3a4ad C COOJIIOJICHHEM
TpeOOBaHUI 3PrOHOMHKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, PECypcocOepexeH s, MPaBOBbIX U
TUYECKUX HOPM, HOPM WH(POPMAIIMOHHOH 0€301acHOCTH.

2. OBnaieHne yHUBEPCATbHBIMU KOMMYHUKATUBHBIMU JICUCTBUAMU:

a) obmeHue:

OCYILIECTBISATH KOMMYHUKAIIMH BO BCeX chepax KHU3HU;

pacrio3HaBaTh HeBepOaJbHBIC CpPEACTBAa OOIICHHWS, TMOHMMATh 3HAUYEHHE COIMATBHBIX
3HAKOB, PACIO3HABAThH MPEINOCHUIKY KOHPIUKTHBIX CUTYAlUN U CMATYaTh KOH(JIUKTHI;

BJIa/IETh Pa3IMUHBIMU CIIOCOOaMU OOILEHUS U B3aUMO/IEHCTBHUS;

apryMEHTHPOBAHHO BECTH UAJIOT, YMETh CMAT4aTh KOH(MIMKTHBIE CUTYaIUH;

Pa3BEepHYTO M JIOTMYHO H3JIaraTb CBOIO TOYKY 3pPEHHs C HCIIOJIb30BAHHEM SI3BIKOBBIX
CPEICTB;

0) COBMECTHAS e TCIIbHOCTb:

MMOHUMATh U UCTHIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM U MHANBUAYAIBHON padOTHI;

NPUHUMATh LEJIA COBMECTHOM JEATEIIbHOCTH, OpPTaHMW30BBIBATH U KOOPIMHHPOBATH
NEHCTBUS MO €€ JOCTH)KCHMIO: COCTaBISITh IJIaH JACWCTBMIA, paclpeleNsaTh POJH C Y4eTOM
MHEHHI yJaCTHUKOB O0OCYKJaTh Pe3yIbTaThl COBMECTHON pabOTHI;

npeJularath HOBBIE MPOEKTHI, OLIEHUBATh WAEU C MO3UIMH HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

KOOP/JMHUPOBaTb M BBINOJHATE padOTy B YCJIOBUSAX pEAJbHOTO, BUPTYaJbHOIO U
KOMOWHUPOBAHHOTO B3aUMOJCHCTBUS;

OCYILLIECTBIATh IO3UTHBHOE CTPAaTETMYECKOE IOBEJIEHHE B PA3JIMUYHBIX CHUTYaIHsX,
IPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

3. OBnajieHre YHUBEPCAIbHBIMU PETYISTUBHBIMU JCHCTBHUIMHU:

a) CaMOOpTaHU3aIHUS:

CaMOCTOSITEJIbHO OCYILECTBIISATh MO3HABATENbHYIO AEATEIbHOCTb, BBIBIATH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIC 3a7aud B O0Opa30BATEILHOW JIEATENBHOCTH U
JKU3HEHHBIX CUTYAIUsX;

CaMOCTOSITENILHO COCTAaBJIATh IUIaH PELIEHUsI IPOOJIEMBI C YIETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPeIOYTeHUH;

JeTaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CTIOCOOCTBOBaTh (OPMHPOBAHUIO W TIPOSIBIICHUIO IMUPOKOW DPYAWIIMU B Pa3HBIX
00J1aCTAX 3HaHUH, TOCTOSHHO MOBBIIIATH CBOW 00pa30BaTeIbHBIN U KyJIbTYpHBIH YPOBEHb;

0) CaMOKOHTPOJIb!

JaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTh KOPPEKTHUBBHI B JIEATEIBHOCTh, OI[CHUBAThH
COOTBETCTBUE PE3YNIHTATOB LEIISIM;

BJIaJIETh HaBbIKAMH [TO3HABATEIbHOMN peduieKcun Kak 0CO3HAHMS COBEPIIAEMbIX JIeHCTBUN
¥ MBICITUTEITFHBIX MTPOIECCOB, UX PE3YIbTATOB H OCHOBAHHIA,

MCIOJIb30BATh MPUEMbI pe(IIeKCHUU TSl OLICHKH CUTYAIMH, BEIOOpa BEPHOTO PEIICHUS;

B) SMOLMOHAJIbHBIM UHTEIIEKT, IPeanoaralomuil choOpMUPOBAHHOCTH:

CaMOCO3HaHUS, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHMMATh CBOE AMOIIMOHAIBHOE COCTOSIHUE,
BHJICTh HAIPABJICHUS Pa3BUTHSI COOCTBEHHOM SMOIIMOHATIBHOU cepbl, OBITh YBEPEHHBIM B ce0e;

CaMOperyJIMpPOBaHUS, BKJTIOYAIOIIETO CaMOKOHTPOJIb, yMEHHe MPUHUMATH



OTBETCTBEHHOCTb 32 CBOE IIOBEICHHUE, CIIOCOOHOCTh aJaNTHPOBATHCA K HMOIMOHAIBHBIM
U3MEHEHUSAM U NPOSABIATh THOKOCTb, OBITh OTKPBITEIM HOBOMY;

BHYTPEHHEH MOTHMBAlLlM{, BKJIKOYAIOIIEH CTPEMJIEHME K JOCTHKEHHMIO L€ U YCIEXY,
ONTUMU3M, UHUIIMATUBHOCTh, YMEHHUE JIeHCTBOBATh, UCXOMSI U3 CBOMX BO3MOXKHOCTEH;

COLIMAJIBHBIX HaBBIKOB, BKJIFOUAIOIIMX CIIOCOOHOCTH BBICTPAaUBATh OTHOLICHHUS C APYTUMH
JIOAbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3peliaTh KOH(IUKTHI;

T) IPUHITHE CE0s ¥ IPYTHX JIFOICH:

IIPUHUMATH ce0s, TOHUMAsi CBOM HEAOCTATKU U IOCTOMHCTBA;

IIPUHMMATh MOTUBBI M apryMEeHTbl JpYruX JIIOJEd IMpU aHaJIu3e pe3yibTaToB
JeSITEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTUX JIOAEH Ha OIIHMOKH.

VuuteiBasg crneuupuKy IpeaMeTra, MeTallpeIMETHble  pe3ylbTaTbl B IPOrpamMme
KOHKPETU3UPOBaHbI KaK:

M1 - ymeHue ompenenaTb LEIH JESTeNbHOCTH, 3a/laBaTh MapaMeTpbl U KPUTEPUH HX
JOCTHUKEHUS;

M2 - yMeHHME BHOCHTb KOPPEKTHBBI B JEATEIbHOCTb, OLIEHUBATb COOTBETCTBUE
Pe3yJIbTaTOB LIEJISIM, OLIEHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

M3 - BiajgeHMe HaBbIKAMU Y4eOHO-MCCIIEOBATENBCKONM M NMPOEKTHOW IesITeIbHOCTH,
HaBbIKaMU pa3pelieHus Mpooiem;

M4 - crnocoOHOCTh M TOTOBHOCTh K CaMOCTOSATEIBHOMY ITOMCKY METOJIOB pELICHUs
IPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMUHbIX METOJOB [T03HAHUS;

M5 — cnocoOHOCTh BBISIBISAT MPUYMHHO-CIIEICTBEHHbIE CBS3M U AKTyaJIU3UpOBATh
3a/1a4y, BBIIBUTaTh I'MIIOTE3Y €€ PELICHUs, HaXOAUTb apryMEHThI JUIS J0Ka3aTelIbCTBA CBOMX
YTBEP)KJICHUM, 3371aBaTh apaMeTpbl U KPUTEPUH PELLCHMS,;

M6 - croCOOHOCTh aHATM3WPOBATH MOJYYECHHBIC B XOJE PELICHHS 33Ja4l PE3YNIbTaThl,
KPUTHYECKH OLIEHUBATh UX JIOCTOBEPHOCTD, IPOrHO3UPOBATh N3MEHEHHUE B HOBBIX YCIIOBHSX;

M7 - cnocoOHOCTH BBIIBUraThb HOBbIE WJIEH, MpeAJaraTb OPUTHHAIbHBIE MOAXOMbI U
peleHus,

CTaBUTh MPOOJIEMBI U 33a4H, I0IYCKAIOIINE albTepHATUBHBIC PEILICHUS;

M8 - BnajeHWe HaBbIKAMU MOJY4eHHUS HH(OpMAIMM U3 MCTOYHUKOB pa3HbIX THUIIOB,
CIIOCOOHOCTh ~ CaMOCTOSITEJIBHO ~ OCYIIECTBJIATh  MOUCK, aHalW3, CUCTEMaTH3alUl0 U
MHTEpHpeTalnio HHPOPMALIUU PAa3IMYHBIX BUJIOB U (OPM IpeJICTaBICHHUS;

M9 - cnocoOHOCTh OCYHIECTBISITH KOMMYHUKAllUM BO BceX cdepax KU3HU;
apryMEHTHPOBAHHO BECTH AMAJIOr, YMETh CMsrdarb KOH(DJIUKTHBIE CHUTYAIlMH; PAa3BEpHYTO U
JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAaHUEM SI3BIKOBBIX CPE/ICTB;

M10 - cnocoOHOCTP MMOHMMAaTh W HCHOJB30BATh IPEUMYIIECTBA KOMAaHIHOH U
WHAUBUAYaJIbHON paboOThl; MPUHUMATh 1I€JIM COBMECTHOM JAESITEIbHOCTH, OPraHU30BBIBATH U
KOOPJAMHHUPOBATh JEHUCTBUS IO €€ JOCTHKEHHIO: COCTaBIATh IUIAH JEWCTBHUM, pacnpelessTh
POJIU C YYETOM MHEHUI YJaCTHMKOB OOCYX/JaTh pe3yJIbTaThl COBMECTHOW paboThI; Mpenasarath
HOBBIE IPOEKTHI, OLEHUBaThb HJEH C IO3ULUU HOBU3HBI, OPUTMHAJIBHOCTH, MPAKTUYECKON
3HAYUMOCTH; OCYIIECTBIISATh MO3UTUBHOE CTPATETMUECKOE MOBEJIEHUE B PA3JIMYHBIX CUTYaIHsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

MI1 — yMeHHWe CcaMOCTOSITEIbHO COCTaBISITh IUIAH PEIIEHUS TPOOJIEMBI C YYETOM
UMEIOIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

MI12 - crnocoGHOCTh JaBaTh OLEHKY HOBBIM CHUTYyallMsiIM, BHOCUTb KOPPEKTHBBHI B
JESATEIbHOCTh,  OLIEHWBAaTh  COOTBETCTBME  pE3YyJbTATOB  LENAM; BJIAJETh  HaBbIKaMU
MO3HABATEIIbHON pedIeKCUM KaK OCO3HAHMS COBEPILIAEMBIX JEHCTBUH M MBICIUTEIBHBIX
IPOIIECCOB, UX PE3yJbTaTOB M OCHOBAHUH; HCIIOJIb30BaTh NpHEMbl peIeKCHU Ui OLIEHKU
CUTYyalluH, BBIOOpA BEPHOT'O PELICHMUS;

Jlnst popMHPOBAHUS TUX PE3YIBTATOB Y 00ydaronmxcst GoOpMHUPYIOTCS YHUBEPCAIbHbIC
y4eOHbIE TCHUCTBUS:

Perynarusueie



- IPUHUMATbH U COXPAHATH YUEOHYIO 3a/1a4y;

- YUUTBIBATh BBIACICHHBIE IPENOAABATEIEM OPHEHTUPHI JIEHCTBUS B HOBOM
y4eOHOM MaTepuaje B COTPYAHUUYECTBE C IPEINOJIaBATENEM;

- IUIAaHUPOBaTh CBOM JEHUCTBUSL B COOTBETCTBUM C IIOCTaBJIEHHOW 3ajaded u
YCIOBUSIMU €€ pealln3alliy, B TOM YHMCIIe BO BHYTPEHHEM IUIAHE;

- YUUTBIBATh YCTAHOBJICHHBIC IpaBWJia B IIJJAHUPOBAHUM M KOHTpOJE crocola
peleHus;

- OCYILECTBJISATh UTOTOBBIM M IOIIArOBBI KOHTPOJIb IO pe3yibTaTy (B cilydae
paboThl B MHTEPAKTUBHOM CpeZie M0JIb30BaThCsl peakLuel Cpe/ibl PELEeHUs 3aaun);

- OLIEHUBATh IPABUJIBHOCTh BBIMOJIHEHUS JEWCTBUS Ha YpPOBHE aJeKBaTHOMN
PETPOCIIEKTUBHOM OLIEHKU COOTBETCTBHSI PE3Y/IbTaTOB TPEOOBAHUSAM [AaHHOH 3anaud M
3aJjauHON 00acTH;

- aJIeKBaTHO BOCIIPMHMMATD IIPEAJIOKEHUS U OLIEHKY ITpernojaBaTeiel, ToBapuuiei,
poauTeNel U IPYrux JOACH;

- pa3nuyath cocod U pe3yabTaT IeHCTBUS;

- BHOCUTh HEOOXOAMMbIE KOPPEKTHUBBI B JIEHCTBHE IIOCJIE €ro 3aBepLICHHUs Ha
OCHOBE €ro OLEHKHM M Yy4€Ta XapakTepa CJIEJIaHHBIX OLIMOOK, MCIOJb30BaTh IMPEAJIOKEHUS U
OLIEHKM /I CO3JlaHMsi HOBOro, 0oJjiee COBEPLICHHOI'O pe3yJjbTaTa, HCIOJIb30BaTh 3alMCh
(puxcanurio) B udpoBoii hopMe Xo1a U pe3yNbTATOB PEIICHH 3a1a4H, COOCTBEHHOH 3BYyUaIei
peuYu Ha PyCCKOM, POJTHOM U MHOCTPAaHHOM SI3bIKaXx.

Ilo3naBaTenbHbIE

- OCYILECTBIISATh TOUCK HEOOXOIMMOW HMH(POPMALMHU sl BBIIOJHEHUS Y4eOHBIX
3aJJaHWii C MCIOJB30BAHWEM Y4YEOHOW JIMTEepaTypbl, SHIUKIONEANH, CIPAaBOYHUKOB (BKIIOYAS
JJIEKTPOHHBIE, LHU(POBBIE), B OTKPHITOM HHPOPMALMOHHOM IPOCTPAHCTBE, B TOM YHCIE
KOHTPOJIMPYEMOM NpocTpaHcTBe MHTEpHEeTa;

- OCYILECTBIIATH 3anuch ((ukcaiuio) BbIOOpouHON MHPOpMaIK 00 OKpyXkKarolem
MUpe U 0 cebe caMoM, B TOM uucie ¢ noMmouibio nHecTpymenToB UKT;

- UCIIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA, B TOM YHUCIE MOJENH
(BKJIIOYAst BUPTYaJIbHBIE) M CXEMBI (BKJIIOUasi KOHIENITYaJIbHbIE) JUIsl pELICHMs 3a/1a4;

- CTPOUTH COOOIIECHHUS B YCTHOM U MUCbMEHHOMN (opMe;

- OpPUEHTUPOBATHCS Ha pa3HOOOpa3ue croco0OB pelIeHUs 3a/1ay;

- OCHOBaM CMBICIIOBOTO  BOCHPHSATHS XYIO0XKECTBEHHBIX M  ITO3HABaTEJIbHbIX
TEKCTOB, BBLIEIATh CYIIECTBEHHYI0 MH(QOpPMAIMIO0 U3 COOOIIEHWH pa3HbIX BHUIOB (B MEPBYIO
ouepe.lb TEKCTOB);

- OCYIIECTBIISITh ~ AQHAIW3 OOBEKTOB C  BBIACJIIEHUEM  CYLIECTBEHHBIX MU
HECYIIECTBEHHBIX IIPU3HAKOB;

- OCYIIECTBIISITh CUHTE3 KaK COCTABJIEHUE 1IEJIOT0 U3 YacTeil;

- IPOBOJUTH CPABHEHUE, CEPUALMIO U KIACCU(UKAIUIO 110 331aHHBIM KPUTEPUSIM;

- yCTaHaBIMBATh NPUUMHHO-CJIEICTBEHHBIE CBS3U B U3y4a€MOM KpyTe SIBJICHUM;

- CTPOUTH pacCyXkaAeHus B (opMe CBSI3U NPOCTHIX CYXAEHUH 00 O0OBEKTe, ero
CTPOEHUHU, CBOMCTBAX U CBSA3SIX;

- 000011aTe, T. €. OCYLIECTBIATh I'€HEPATU3alMI0 U BBIBEJCHHE OOIIHOCTU s
LIEJIOT0 PsiJia WM KJIacca eIMHUYHBIX 0ObEKTOB HAa OCHOBE BBIJICIICHUSI CYILIHOCTHOMN CBSI3H;

- OCYILECTBIISATh TOBEJECHUE 0]l MOHATHE HAa OCHOBE DPACHO3HABAHUS OObEKTOB,
BbIJIEJICHUS CYIIECTBEHHBIX MPU3HAKOB U UX CUHTE3a;

- YCTaHABIIMBATh AaHAJIOTHH;

- BJIQJIETh PSIIOM OOIIMX MPUEMOB perieHus 3a1a4. KoMmMyHUKaTHBHbBIE

- aJIcKBaTHO HCIIOJIb30BaTh KOMMYHHUKATUBHBIE, ITPEKIE BCETO PEUEBBIE, CPENCTBA
JUISL peIeHUs] pa3IMYHbIX KOMMYHUKAaTUBHBIX 3a/1a4, CTPOUTh MOHOJIOTHYECKOE BBICKA3bIBaHUE
(B TOM YHCIE CONMPOBOXAASl €r0 ayAMOBU3YAJIbHOM IOAJEP/KKON), BIAJETh IUAIOIMUECKOMN
dbopMoOii KOMMYHHKAITMW, HCIOJNB3Yysl B TOM uucie cpeacrBa u wHCTpyMeHTHl WMKT wu
JTUCTAHIIMOHHOTO OOILEHHS;



- JIOITyCKAaTh BO3MOXKHOCTh CYIIECTBOBAHUS y JIIOACH Pa3IMYHBIX TOUYCK 3PEHHUS, B
TOM YHCJI€ HE COBIAJAIOIINX C €ro COOCTBEHHOM, U OPUEHTHUPOBATHCS HA MO3UIUIO MapTHEPA B
OOIICHUY U B3aUMO/ICICTBHU,

- YYUTBIBATh pa3Hble MHEHHS U CTPEMHUTHCS K KOOPAWHAIMH PA3JIMYHbBIX TO3ULINHN B
COTPYJIHUYECTBE;

- (dbopmynHupoBaTh COOCTBEHHOE MHEHUE U TTO3HIIUIO;

- JIOTOBApUBATHCA U MPUXOAUTH K OOLIEMY PEIIEHUI0 B COBMECTHOM J1eATeIbHOCTH,
B TOM YHMCJI€ B CUTYalluU CTOJIKHOBEHHS HHTEPECOB;

- CTPOUTH IMOHSATHBIC AJIsl MapTHEPA BBICKA3bIBAHMS, YUUTHIBAIOIINE, YTO MApTHED
3HAET W BUJHT, & YTO HET;

- 3aJ1aBaTh BOMPOCHI;

- KOHTPOJINPOBATh ACUCTBUS NAPTHEPA;

- MCIIOJIb30BATh PeYb JJISl PErYJISIIUN CBOETO ACHCTBHUS;

- aJICKBaTHO WCIIOJIb30BaTh pPEYEBBIE CpPEACTBA Ui PEIICHHS Pa3IHYHBIX
KOMMYHHMKATHBHBIX 3a/1a4y, CTPOUTh MOHOJOTUYECKOE BBICKA3bIBaHHE, BJIAJIETh JHUAJIOTHYECKON
dbopMmoii peun.

®opmuposanue Y'Y /[ mpoBoAUTCS IPU MTOMOIIN PEIICHUS CIEIYIONIMX TUIOBBIX 3a/1a4:

- MOJUIMCIUIIMHAPHBIE U METAIIPEIMETHBIC TOTPY>KEHUSI 1 UHTCHCUBEI,

- METOJI0JIOTUYECKUE U PUIoco(CKre CEMUHAPDL;

- yueOHO-HCCIeIoBaTeNbcKasi paboTa 00y4aromMXcs, KOTopas IMpearnoyaraeT
BBIOOp TEMAaTHUKU WCCIIEOBAHMS, CBSI3aHHOW C HOBEMIIMMHU JOCTHKEHUSMU B OOJIACTH HAYKU U
TEXHOJIOTHIA;

- KOMIUIEKCHBIC 3aJ[aud, HANpaBJICHHbIE HA pEIICHUE aKTYyalbHBIX MpolieMm,
Jexamux B OmpkaiieM OyayiieM o0ydaromuxcs: BIOOp AalibHEHIIe o0pa3oBaTeIbHON WIIH
paboueii TpaeKTOPUH, ONPEIeIICHNE )KU3HEHHBIX CTPaTeruil U T.11.;

- NOJy4eHWe  TMPEeIMETHBIX  3HAaHMW B CTPYKTypaX,  aJbTEPHATUBHBIX
0o0pa3oBaTeNnbHOI OpraHu3alii: y4acTHe B TUCTAHIIMOHHBIX KOHKYpCaX U ONIMMITHAAX;

- CaMOCTOSITEIIbHOE OCBOSHHE TJIaB, Pa3esioB U TEM y4eOHOTO MPEIMETa;

- CaMOCTOSITENIbHOE B3aUMO/JICHCTBHE C UCTOYHUKAMHU pecypcoB:
WH(POPMAIMOHHBIMHA UCTOYHUKAMH, (POH/IaMU, TIPEICTABUTEISIMA BIIACTH H T.IL.;

- CaMOCTOSITENIHOE YIIpaBJIEHUE pecypcaMu, B TOM YHCIIe HEeMaTepUalbHbIMH;

- NPE3CHTAIMsS PEe3yJbTaTOB MPOEKTHOH padOThIl HA pa3IMYHBIX JTamax ee
peanu3anuu

HpeI[MeTH])Ie pe3yJbTaThbl

TpeboBaHust K MpEeIMETHBIM pe3yJbTaTaM OCBOEHHUS YIIIYOJEHHOTO Kypca y4eOHOro
npeamera OOI1.07 Mamemamuxka:

II1 - ymeHue omnepupoBaTh MOHATHSAMM: OINPEAEICHHE, aKCHOMA, TEOPEMA, CIEACTBUE,
CBOWCTBO, MPU3HAK, J10KAa3aTeIbCTBO, PABHOCUIIbHbBIE (POPMYIUPOBKU; YMEHUE (HOPMYIHPOBATH
oOpaTHOE€ W MPOTHUBOIOJOKHOE YTBEPXKJIEHUE, NPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI,
MCIIOJIb30BaTh METOJl MAaTeMaTH4eCKOW MHIYKIMHM; IPOBOAMUTH JTOKA3aTENIbHBIE PACCYKIECHUS
IIPU pEIIeHNH 3a/1a4, OLIEHUBATh JOTMUECKYIO IPABMIIBHOCTD PACCYXKACHMUIA;

[12 - ymenue onepupoBaTh MOHSATUSMU: MHOYKECTBO, IOJMHOYKECTBO, OINEpPALlUU Haj
MHOKECTBAMH; YMEHHE HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar ajis ONHCAHUS
peaJbHBIX MPOLIECCOB U ABICHUNM M TNPH pEIICHUH 3a7ady, B TOM 4YHCIEe U3 JPYTrUX Yy4eOHBIX
MPEIMETOB;

I13 - ymeHnue omnepupoBaTh MOHATHAMU: Tpad, CBA3HBIA Trpad, nepeBo, IUKI, Tpad Ha
IUTOCKOCTH; YMEHHE 33JaBaTh W OMNHCHIBaTh I'padbl pa3IM4YHBIMH CHOCOOAMH; HCHOJIb30BATH
rpadsl IpU peLICHUH 33/1a4;



[14 - ymenue cBOOOJHO ONEpUpPOBATHh MOHATUSMHU: COUYETaHHE, MEPECTaHOBKA, YHCIIO
COUETaHM, 4YMCIO NepecTaHOBOK, OMHOM HbIOTOHA; yMeHHE NPUMEHSATH KOMOWHATOpHBIE
(bakThl U pacCcyXIICHUs JJIs PEIICHUS 3a7a4;

II5 - ymenue onepupoBaTh MOHATUAMH: HATypaJIbHOE YMCIIO, LIEJIO€ YUCIIO, OCTATOK II0
MOJYJIIO, PAllMOHAJIbHOE 4YMCIIO, MPPALMOHAIBHOE YHUCIIO, MHOXKECTBA HATYPAJIbHBIX, LEJBIX,
pallMOHAIbHBIX, JEHCTBUTENBHBIX YHCEN; YMEHHE HCIOJb30BaTh IPU3HAKUA JEIUMOCTH,
HaMMEHBIIMKA OOIMIA JenuTeNh M HauMeHbIee o0Imee KpaTHoe, airopuT™ EBkimpa mpu
pEILIEHUN 3a]a4; 3HAKOMCTBO C Pa3JIM4YHbIMH O3UIIMOHHBIMUA CUCTEMAMHU CUUCIICHUS;

I16 - ymenue cBOOOJHO ONEPUPOBATH MOHATUSAMU: CTENEHb C IEJIBIM IOKA3aTEeleM,
KOPEHb HATypaJlbHOM CTENEHU, CTENeHb C palUMOHAIbHBIM [OKa3aTejeM, CTEHNeHb ¢
JeMCTBUTENFHBIM (BEIIECTBEHHBIM) ITOKA3aTeNIeM, JOrapudM 4uciia, CHHYC, KOCHHYC M TaHTEHC
IIPOU3BOJIBHOTO YUCJIA;

I17 - ymenue onepupoBaTh MOHATHSAMH: TOXAECTBO, TOXKIECTBEHHOE NpeoOpa3oBaHUE,
YpaBHEHUE, HEPABEHCTBO, CUCTEMa YPAaBHEHHUHW M HEPABEHCTB, PABHOCWIBHOCTb YPaBHEHH,
HEPABEHCTB M CHCTEM, palUOHAJIbHBIC, WPpPAaLMOHAIBHBIC, II0KAa3aTeIbHbIC, CTEICHHBIE,
JIOFapI/I(i)MI/I‘-IeCKI/Ie, TPUTOHOMCTPHUYCCKUEC YPABHCHU A, HCPABCHCTBA U CUCTEMbBI; YMCHUC PCIIATh
YPaBHEHHUs, HEPAaBEHCTBA U CUCTEMBI C IOMOILIBIO Pa3JIMYHBIX IPUEMOB; PEIIATh YPAaBHEHUS,
HCPABCHCTBA U CUCTEMBI C MMapaMCTPOM; IMIPUMCHATh YPaBHCHUA, HCPABCHCTBA, UX CUCTCMbI JJIA
peleHHs MaTeMaTUUeCKUX 3a/1ad U 3a/1a4 U3 pa3InyHbIX 00J1acTel HayKU U peaslbHOM KU3HH;

18 - ymenmne cB0OOOIHO ONEpUpPOBATH MOHATUAMU: TpapuK QYHKIIUHU, 0OpaTHAs QYHKIIHS,
KoMno3uus (GyHKUMH, JuHelHas QyHKUusA, KBajpaTHuHass (YHKLIMA, CTeneHHas (yHKUUS C
HEeNbIM  [OKa3aTelieM, TPUTOHOMETpHYeckre (YHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE
GbyHKLMY, TTOKa3aTelbHas U Jorapupmuueckas QyHKUUU; YMEHHE CTPOUTh Ipaduku QyHKLIUH,
BBITNOJIHATH peoOpa3oBaHusl rpaQUKOB (PYHKIIHIA;

YMEHHUE MCII0JIb30BaTh rpaduku (QyHKIMHA Ui U3ydeHHs MPOLIECCOB M 3aBUCHUMOCTEH
IpU pelIeHWH 3a1ad M3 JAPYruxX Y4YeOHbIX MPEeIMETOB M U3 PEalbHOM JKM3HM; BBIpAXKaThb
(dopMynaMu 3aBUCUMOCTH MEX]ly BETUUYUHAMU;

yMEeHHE CBOOOJHO ONEpPUpPOBATh MOHATUSIMHM: YETHOCTb (DYHKUUH, MNEPUOJUYHOCTD
(GyHKIIMM, OTPaHUYEHHOCTh (PYHKIMHM, MOHOTOHHOCTb (YHKIMH, O3KCTpeMyM (YHKIUH,
HauOoJplllee M HaWMEHbIlee 3HaueHHs (YHKIUM Ha NPOMEXKYTKE; yMEHHE IPOBOAUTH
ucciea0BaHue QyHKIINN;

YMEHHE HCIOJb30BaTh CBOHCTBA M Tpadukud (QYHKIUH [UIs peIIeHus ypaBHEHHH,
HEpaBEHCTB M 3aJlad C IapaMeTpamH; M300paxkaTb Ha KOOPAUHATHOM IJIOCKOCTH MHOKECTBa
pElIEeHUI ypaBHEHU, HEPABEHCTB U UX CUCTEM;

19 - ymenue CcBOOOJHO  OMEPUPOBATH  MOHATUSAMHU:  IOCIEIOBATEIBHOCTD,
apuMeTHuUecKass IPOrpeccHs, TIeOMETpHUYecKass IMporpeccusi, OECKOHEYHO YObIBaroIas
reOMEeTpHUUECKasl MPOTPECCHs; YMEHHE 3a7aBaTh IIOCIEA0BATENBHOCTH, B TOM YHCIIE C TIOMOIIBIO

PEKYpPPEHTHBIX (hopmyIt;

IT10 - ymeHue onepupoBaTh MOHATUAMU: HETPEPBIBHOCTh (DYHKIIMH, aCUMIITOTHI Ipaduka
¢GbyHKIMU, TIepBas U BTOpasl MPOU3BOJHAS (PYHKIIUH, TEOMETPUICCKUNA W (DU3WUYECKHIA CMBICT
NPOM3BOJIHON, TepBOOOpa3Has, ONPEAEICHHbI WHTErpaj; YMEHHE HaXOAWUTh AaCHMIITOTHI
rpaduka (QYHKIUH; YMEHHE BBIUMCIATH TMPOU3BOAHBIE CYMMBI, MPOW3BENEHHS, YaCTHOTO W
KOMITO3UIIUH (PYHKIHI, HAXOIUTh YpaBHEHHE KacaTebHOU K TpapuKy (yHKIINHU;

YMEHHE HCIOJb30BaTh MPOU3BOIHYIO I MCCIENOBaHUsS (DYHKIMH, TSI HAXOXKICHUS



HAWIYYIIETO PENICHHs B IPUKIATHBIX, B TOM YHCIIE COIMAIBHO-DKOHOMUYECKUX U (PU3UIECKUX
3ajauax, Ui ONPENENICHUs] CKOPOCTH M YCKOPEHHsI, HaXOIHWTh IUIOMAIN U 00BEMBI GUTYp C
MOMOIIBI0 MHTETpajia; MPUBOAUTH MPUMEPhl MAaTEMaTHYECKOTO MOJCIHPOBAHUS C IOMOIIBIO
nuddepeHIaIbHBIX YPaBHCHUH;

111 - ymenuwe omnepupoBaTh MOHITHSIMHU: KOMILUIEKCHOE YHCIJIO, COIPSKEHHBIE
KOMIUIEKCHBIE YHCIIa, MOAYJIb U apryMEHT KOMILUIEKCHOTO 4ucia, popma 3amicH KOMILIEKCHBIX
yucesn (reoMeTpuveckas, TPUTOHOMETpUYECKass U aireOpanyeckasi); yMeTh MPOU3BOAMTH
apudmeTnyecKrue IEeHCTBUS C KOMIUIEKCHBIMU UYWCIAMU; MPUBOJUTH MPUMEPHl UCIOIb30BaHUS
KOMILJIEKCHBIX YHCEIT;

I112 - ymenue cB0OOAHO ONEpUPOBATH MOHATUSAMU: CpeiHee apupMeTHIecKoe, MeAHaHa,
HauOoJblllee U HAUMEHbIIEE 3HAYEHUS, pa3Max, AUCHEPCHUs, CTAaHIAPTHOE OTKJIOHEHHUE Ui
ONMCAHUsl YUCIIOBBIX JIAHHBIX; YMEHHE HCCIEA0BAaTh CTATUCTUYECKHE NAHHBIE, B TOM YHCIE C
NpUMEHEHHEM TpapUUecKuX METOJOB M DJEKTPOHHBIX CPEICTB; TpaduyecKd HCCIeT0BaTh
COBMECTHBIE HAOIIOACHHS C TOMOIIIBIO AMAarpaMM PacCEUBAHUS U JTMHEWHOMN perpeccuu;

I113 - yMeHWe HaxXOOUTh BEPOSATHOCTH COOBITUH C HCIOJNB30BaHUEM TpaduyecKux
METO/IOB; TPUMEHSTH JJISl pelIeHus 3a1a4 (HOpMYIIbl CIOKEHHUS U YMHOXKEHHS BEPOSTHOCTEH,
dbopmyny monHOU BeposiTHOCTH, Gopmyny bepuymin, komOuHaTOpHBIE (DAKTBI U (HOPMYIIBI;
OLICHUBATh BEPOATHOCTH PEAIBHBIX COOBITHIA; YMEHHE ONEpUPOBATh MOHATHAMHU: CIIydailHas
BEJIMYMHA, pACHpE/Ie]ICHHEe BEPOSITHOCTEH, MaTeMaTHMYecKoe OXHAaHUe, JAUCIepCHs U
CTaHJAPTHOE OTKJIOHEHHE CIyYalHOH BEIMYMHBI, (DYHKIUH pacrpenesieHus] W TUIOTHOCTH
PaBHOMEPHOTO, MOKAa3aTeIbHOIO0 W HOPMAIBHOTO paCHpeaesieHUi; YMEHUE HCIOIb30BaTh
CBOWCTBA M3YYCHHBIX PACHpPEICICHHUIA Ui PEUIeHUs 3ajad; 3HAKOMCTBO C MOHSATHSIMH: 3aKOH
OONBIIMX 4YHCEN, METOJbl BBIOOPOYHBIX HCCIEAOBAaHUN; YMEHHE NPUBOJUTH MPUMEPHI
MPOSIBJIICHUS 3aKOHA OOJIBIIMX YMCEI B TIPUPOIHBIX M OOIIECTBEHHBIX SIBICHHSX;

I114 - ymeHue CBOOOJHO ONEPUPOBATH MOHATHUSAMH: TOYKa, MpsMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKMM YroJl, JBYIPAaHHBIA yroJ, TPEXTPaHHBIA Yroll,
NIEPECEKAIOIINECS, MApAJUICIIbHBIE W CKPELIMBAIOLIMECS IpPsAMBIC, [ApaUIEIbBHOCTE U
NEPNEHAUKYJISIPHOCTD MPAMBIX U IUIOCKOCTEH, YroJl MEXAY HPSIMBIMH, YTOJd MEXAY IPSIMON U
IIJIOCKOCTBIO, YTOJI MEKY IUNIOCKOCTSAMM; YMEHHUE UCIIOIb30BaTh IIPHU PELICHUU 3a/1a4 U3y4YCHHbIE
(bakThl U TEOPEMBI IUTAHUMETPUH; YMEHUE OILIEHUBATh pa3Mepbl OOBEKTOB B OKPYKAIOIIEM MHUPE;
YMEHUE OIEPUPOBATh IOHATUAMM: MHOIOIPAHHUK, CEUYEHHE MHOIOTPaHHUKA, IPAaBUIIbHBIN
MHOTOTPaHHMK, MPU3Ma, TUPpaMHJIa, GUTIypa U MOBEPXHOCTh BpallleHUs, LIWINHIpP, KOHYC, HIap,
cdepa, pa3BepTKa IOBEPXHOCTH, CEUYEHHUS KOHyca M LWIMHJIpA, MapajulelbHble OCH WU
OCHOBAHMIO, CEUEHHE MIapa, IJIOCKOCTb, Kacarollascs cQepsl, MUWINHIPA, KOHYCa; yYMEHHE
CTPOUTh CEYEHHWE MHOTOIpaHHHKA, H300pa)kaTb MHOTOTPAHHUKH, (UTYpbI M MOBEPXHOCTHU
BpalcHus, UX CCUCHHUA, B TOM YUCIIC C ITOMOIIBIO 3JICKTPOHHBIX CPCIACTB;, YMCHHUEC IPUMCHATH
CBOWCTBA T€OMETPUUYECKUX (PUTYDP, CAMOCTOATENBHO (OPMYIUPOBATH OINPEACIICHUS U3ydaeMbIX
¢buryp, BBIIBUTAaTh TUIIOTE3BI O CBOMCTBAX U NMPU3HAKAX F€OMETPUUYECKUX (UTYP, 0OOCHOBBIBATD
WINA ONPOBEPrarh WX; yMEHHE MPOBOJUTH KJIACCU(PHUKAIMIO (GUTYp MO Pa3IMYHBIM MPH3HAKAM,
BBIIIOJIHATH HGO6XOJII/IMI)IC JAOMOJHUTECIBHBIC ITOCTPOCHUSA,;

I115 - ymenue cBoOOAHO ONEPUPOBATh MOHATHAMM: IUIOLIA/b (HUTYpPBI, 00BEM (UTYpHI,
BEJIMYMHA YTJIa, PACCTOSHUE OT TOUKH JI0 MJIOCKOCTH, PACCTOSTHUE MEX]y NPSMBIMHU, PACCTOSIHHUE
MEXIY TUIOCKOCTSIMH, TUIOIAAb c(epbl, TUIOMAAh MOBEPXHOCTH MHPAMHUIIBI, TPU3MBI, KOHYCA,
IWIMHAPa, 00beM KyOa, MPSMOYTOJIBHOTO MapajieNenunesia, NupaMu/sl, MPU3MbI, UINHApPA,
KOHYCa, Iapa; yMEeHUE HaXOUTh OTHOIIIEHHE 00beMOB MOJA00HBIX (PUTyp;

I116 - ymeHue cBOOOJHO ONEpUpPOBATh MOHATUSMHU: JBM)KEHHE, MapaJUIeTIbHbBIN MepeHoc,
CUMMETpPHSI Ha TUIOCKOCTH M B MPOCTPAHCTBE, TIOBOPOT, MpeoOpa3oBaHue MOJ00US, MOJ00HbBIS
Gurypel; yMmMeHue pacro3HaBaThb paBHbIE W TOAOOHBIE (UTYPBI, B TOM YHCIE B TNPHUPOJE,



UCKYCCTBE, apXHUTEKType; YMEHHUE HCIO0JIb30BaTh T'€OMETPUYECKHUE OTHOLICHUS, HaXOJIUTh
reoMeTpPUUYECKHUEe BEIMYMHBI (UIMHA, Yrojl, IJIOIaab, 00beM) IMpPHU PEIICHUU 3aaad U3 JIPYrux
y4eOHBIX MPEIMETOB U U3 PEaTbHOM KU3HU;

I117 - ymenue cBoOOIHO ONIEpUPOBATh MOHATUAMU: IPAMOYTOJIbHAS CCTEMa KOOpIUHAT,
BEKTOP, KOOPANHATHI TOUKH, KOOPJUHATHI BEKTOPA, CyMMa BEKTOPOB, ITPOU3BEACHUE BEKTOpA Ha
YHCIIO, PA3JIOKEHUE BEKTOpa Mo 0a3ucy, CKalsipHOE INPOM3BEAECHUE, BEKTOPHOE IPOU3BEICHHUE,
yroJl MEeXAYy BEKTOpaMH; YMEHME HCIOJIb30BATh BEKTOPHBIM M KOOPAMHATHBIA METOH MJIs
pelIeHusT TeOMeTPUYECKMX 3ajad M 3a7ad JAPYyruxX Y4eOHbIX IPEeIMETOB; OIEepUpOBaTh
HNOHATUAMM: MaTpula 2 X 2 u 3 X 3, ompenenuTenb MaTpUllbl, F€OMETPUUECKUN CMBICI
OIpeIeIUTENS;

I118 - ymeHue mMoJenupoBaTh peajlbHble CUTYyallUHd Ha S3bIKE MAaTEMAaTUKH; COCTABJIATH
BBIPDAKECHMS, YPABHEHUS, HEPABEHCTBA M HX CHUCTEMbl MO YCIOBUIO 3aJaud, HCCIIEI0BATh
IIOCTPOEHHBIE MOJIENIM C UCIOJb30BaHUEM amrnapaTa aareOpbl, HHTEPIPETUPOBATh MOTYYEHHbIN
pe3ynbTaT; CTPOUTh MAaTEMAaTUYECKHE MOJEIM C MOMOLIBI0 T€OMETPUYECKUX IMOHATUN H
BEJIMYMH, pELIaTh CBA3aHHbIE C HUMHM IMPAKTHUYECKUE 3aJlauM; COCTaBJISATh BEPOSTHOCTHYIO
MOJI€JIb U UHTEPIIPETUPOBATh NOJIYUEHHBIH pe3yJIbTaT; peuarh IPUKIaJAHbIE 3314l CPEACTBAMU
MaTEeMaTUYeCKOr0 aHajlu3a, B TOM YHCJIE COLMAIBHO-3KOHOMHYECKOIO M  (PU3UYECKOIrOo
Xapaxkrepa;

I119 - ymeHue BBIOMpPATh NOAXOIAIIMKA METOJ Ul pELICHUS 3a/jadyd; [OHUMaHHE
3HAUMMOCTH MaT€MaTUKU B HU3YYEHMM IPUPOJIHBIX U OOILIECTBEHHBIX IPOLIECCOB U SIBICHU;
YMEHHME PpAacCIO3HABaTh IPOSIBIICHUE 3aKOHOB MAaTEMAaTMKH B HCKYCCTBE, YMEHHME INPUBOAMTH
IIPUMEPBl MAaTEMaTUYECKUX OTKPBITUHA POCCUHCKOM M MHPOBOM MAaT€MaTHYECKOW HayKH.



3 TEMATHYECKOE IINTAHUPOBAHUE U COAEP)KAHUE YYEBHOI'O IIPEIMETA

HaumenoBanue Copepxxanue yuyeOHOro Mmarepuasa u GopmMbl OPraHU3aANMM J1esITeTbHOCTH O6bem Koasbt
pa3jiesioB o0yyaromuxcst B pe3yJbTart
U TeM yacax 0B
OCBOCHMA
oon
1 2 3 4
Paznen 1. Anreopa. 140
Coaep:xxanue yueOHOro MaTepuaJia JI1, M6,
Tema 1.1.BBegenne. 1| MaremaTtuka B HayKe, TEXHUKE, SKOHOMHKE, HTHPOPMAIIMOHHBIX TEXHOJIOTUAX U 2 MS§, M11,
[IPaKTUYECKOH AesTenbHoCTU. Llenu u 3a1aun nu3ydyeHus MaTeMaTUKH PU OCBOEHUU I1, 1119
npodeccuii CI10 u cnemmansrocteii CII1O.
Conep:xanue yueOHOro MaTepuaJia
1| Muoxectso uncen. enbie u pauonaibubie wucna. JleicTBATENbHEIE YHCTA. 2 JI1, JI4,
KommnnekcHble uncna. [IpubnmkeHHble BBIYMCICHHUS. 112, TI5,
Tema 1.2. DopMyJIbl COKPALEHHOTO YMHOXKEHHUS. 1111
PazBuTHE IIpakTHyeckue 3aHATHSA
HOHSATHS 0 "THCJIE, 1| Apudmernyeckue neiicTBUs HaJ YUCIaMU, HAX0XK/IEHUE MPUOIMKEHHBIX 3HAUEHUI 4 1. JT14. TS
BEJIMYMH U TOTPEIIHOCTEN BBIYMCICHNUHN (a0COIIOTHON U OTHOCUTENIBHOMN), CPaBHEHUE T
YHCJIOBBIX BBIPAKEHUH.
2 | IlpeoOpazoBaHue palMOHaIbHBIX BeIpakeHU. [IpuMeHenne popmyn COKpaIeHHOro 6 J4M11,117

YMHOXKCHUS. Pemenne paluOHaJIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB.

Conep:xanue yueOHOro MaTepuaJia




Tema 1.3. ®yHkuMU 1
rpaguxu.

Oyaknun. OOJacTh OmpeneseHuss W MHOXKECTBO 3Ha4eHHWH; rpaduk (yHKINH,
nocTpoeHue rpaguKoB (PyHKIIHIA, 3aJaHHBIX PA3TMYHBIMHU CIIOCOOAMHU.

CpoiictBa (yHKIMH. MOHOTOHHOCTH, YETHOCTb, HEYETHOCTb, OIPAHWYCHHOCTD,
nepuouIHoCcTh. CriocoOsl 3ajanus (QyHKIHU.

[IpomexxyTku BO3pacTaHusi U yObIBaHWS, HauOoOiblIee W HAWMEHbIIEEC 3HAYCHHS,
TOYKM 3KcTpemyma. ['paduyeckas unHtepnperauus. [Ipumepsl (QyHKIMOHATBHBIX
3aBUCHMOCTEH B peasIbHBIX MPOIIECCax U SBJICHHUAX. Apr(METHIECKUE ONepauy Hal
¢ynkuusamu. [ToHsITHE O HEMPEPHIBHOCTH (DYHKITHH.

Cnoxnas ¢yakuus (kommosunusi). OOparueie ¢yHkuun. OOnacTe onpenencHus u

o0nactb 3HaueHui oOpatHoil pyHkumu. ['paduk odpaTHON HyHKIIUU.

JI3, M1, 118

[Ipeo6pazoBanust rpadukos. [lapamienbHbIH IEpeHOC, CAMMETPHUST OTHOCHUTEIHLHO
ocei

KOOpAWHAT U CUMMCTPHA OTHOCUTCIIbHO Havdala KOOpAWHAT, CUMMETPUA
OTHOCHUTCJIIBHO HpHMOﬁ Y = X, PaCTAKCHUC U C)KATUC BOOJIb ocel KOOpAMWHAT.

HpaKaneCRue 3aHATHSA

1

[Ipumepsl 3aBUCUMOCTEN MEXY NIEPEMEHHBIMU B PEaJbHBIX MPOLECCAX U3 CMEKHBIX
muctumiinH. Onpenenenve Qynkuuid. [locTpoenue u ureHue rpadukoB (QYHKIIHI.
HccnenoBanue ¢pynkuuu. CBoiicTBa TMHEHHOM, KBaApaTUUHON, KyCOUYHO-TMHEHHONW U
npoOHO-nuHeHHOM  ¢yHKuui. HempepeiBHblE U nepuoAuueckue  (QyHKIIUH.
IIpeoOpasoBanust rpaduxa ¢yHkuuu. I'apmoHnyeckue konebanus. IIpuxnagHbie
3aJ1a4H.

14

JI7, M11,
M3, 118

CamocrositeibHas padora.
Pabota ¢ yueOHOI U CrIpaBOYHON JTUTEPATYPOid, paboTa ¢ KOHCIIEKTOM JIEKIIHH, perieHre
ylpakHEeHHH 1Mo 00pasily, NOAroToBKa pedepaToB U COOOIIEHUH.

J17, M11,
M3, TI8

Tema 1.4. Kopnu,
CTeNeHH U JIorapu(mbl.

Conep:xxanue yueOHOro MaTepuaJia

1

Kopuu u crenenn. KopHM HaTypanbHOM CTENEHM W3 4YKMCIa U HMX CBOWCTBA.
HppauroHanbHbIE ypaBHEHMUS.

Crenenn ¢ paluMOHAIbHBIMM  [OKa3aTelNsiMM, MX cBoWcTtBa. (CTeneHu ¢
JNEHCTBUTENbHBIMUA ~ TIOKazarenssMu. CBOWCTBa CTEMEHU C  JICWCTBUTEIBHBIM
nokazareneM. [TokazarenpHast pynkuus. [TokazaTenbHble ypaBHEHHS 1 HEPABEHCTBA.
Jlorapudm. Jlorapupm umcna. OcHOBHOE  JOrapu(pMUYECKOE€  TOKIECTBO.
Jecsatuunble W HaTypanbHble Norapudmel. [IpaBuna pgeiicTBuii ¢ jorapudmMamu.
[Tepexon xk HOBOoMY ocHOBaHMIo. Jlorapudmuyeckas ¢ynkuus. Jlorapudmudeckue
ypaBHEHUs U HEPABEHCTBA.

10

J14, 111,
116, 117

IIpakTnyeckue 3aHATHS




Beluucnenue u cpaBHeHUE KOpHEW. BolnonHenue pacueTos ¢ pagukaiaMmu. Pemienue

HWppalMOHAIIbHBIX YPaBHEHHUIM. J14, M2,
M7, 116, 117
2 | HaxoxneHue 3Ha4eHH cTeneHel ¢ pallMoHAIbHBIMU MOKa3aTensiMu. CpaBHEHHE
crenenedt.  IIpeoOpa3zoBaHusi  BBIpaXEHUM, COJAEpXKAIIMX  CTEMEHHU. J14, M2,
Pemenne 5 M7, H6, 117
MOKa3aTeIbHBIX YPAaBHEHUI U HEPABEHCTB.
3| Haxoxzaenue 3HaueHuil Jorapudma Mo MPOU3BOIBLHOMY ocHOBaHuio. Ilepexox ot
OIHOTO  OCHOBaHuWsi Jjorapudpma k  apyromy. CpaBHeHue Jjorapudmos. J14, M2,
JlorapudmupoBaHye ¥ TOTEHIIUPOBAHNE BBIPAKCHHI. M7, 116, T17
Pemenue norapudmuueckux ypaBHEHH U HEPABEHCTB.
CamocrosiTeibHas padora. 4. M2
Pa6oTa ¢ yueOHOM M CIIPaBOYHOM IUTEPATYPOH, paboTa ¢ KOHCIIEKTOM JIEKLIUH, PEIICHUE Hé, H7’
yIpa)xxHEeHHH 1Mo 00pasily, HOAroTOBKa pedepaToB U COOOIIECHUH.
Tema 1.5. Coaep:xanue yueOHOro MaTepuaJia
OcHoBbl 1| Papuannas mepa yria. CUHyC, KOCUHYC, TAHT'€HC U KOTAHT'€HC yriia. 3HaKU CUHYCa,
TPUTOHOMETPHH KOCHHYCa, TAHI€HCA U KOTAHT'€HCa 110 YETBEPTSIM.
OCHOBHBIE TPUTOHOMETPUYECKHUE TOXKIECTBA.
®opmyisl npuBeaeHus. PopMyiibl cinoxkeHns. Popmyssl 1BOMHOTO yria. Dopmyiibl 1\1412’ g;’
)

IIOJIOBUHHOTO yTJIa.
[IpeoOpa3oBanre CymMMBbl TPUTOHOMETPHUUECKUX (QYHKIUI B IPOU3BEJIECHUE
[TpeoOpa3oBanus MPOCTEHIINX TPUTOHOMETPUUYECKUX

BbIpakeHUI. TpuroHomerpuueckre GyHKIUU, UX CBOWCTBA U

rpaduKu.

Ob6nacTh ornpenesaeHusl © MHOKECTBO 3HAUEHUH TPUTOHOMETPUYECKUX  (DYHKIHUH.
OOparHble TpUroHoMeTpudeckue GyHKINU. APKCUHYC, apKKOCUHYC, apKTAaHT€HC U
apKKOTaHTEHC.

IIpocreiimme TPUroHOMETPUUECKNUE YPABHEHUS.

Pemennie TpUroHOMETpHUUECKUX YpaBHEHHI OCHOBHBIX THUIIOB.

IIpocreiiye TPHroHOMETPUUECKUE  HEPABEHCTBA.

b4l

IpakTnyeckmne 3aHATHSA




1| PaguaHHBI METOA U3MEPEHHUS YIII0B BPAILICHUS U CBS3b C TPAlyCHOH MEpOH.
[Tpumenenue Gpopmyn 11t Mpeodpa3zoBaHUs TPUTOHOMETPUIECKUX
BeIpakeHuil. [Ipocreiinie TpUroHOMeTpHUUECKHE YPaBHEHUS U HEPABEHCTBA.
Pemenuie TpUroHOMETPUUECKUX YpaBHEHUI 1 HEPABEHCTB.

[EEN

JI8, M7,
I16, I17

Tema 1.6. Hauana
MAaTEMATHYECKOI0
aHaJIn3a.
IIpousBoaHas u eé
NpUMeHeHue.

Conep:xanue yueOHOro MaTepuaJia

1| IlocnenoBatenbHOCTH. CIOCOOBI 33aHUSI U CBOIMCTBA YHCIIOBBIX
nocnenosarenbHocTel. [lonsaTue o npenene nocnenoBareabHoCcTH. CyllecTBOBaHUE
Ipeziesa MOHOTOHHOW OTpaHMYEHHON mociieioBareabHocTH. CyMMHpOBaHHE
IIOCJIEI0BATEIbHOCTEM.

ITpouzBonnas. [ToHsTHE O MPOU3BOAHOMN PYHKIMH, €€ TeOMETPUUYECKUN U (PU3NIECKUN
CMBICII. YpaBHEHHE KacaTelnbHOH K rpaduky ¢yHkuuu. IIpow3BomHBIE CYMMBI,
pPa3HOCTH, NPOU3BEIEHUSA, YacTHOro. IlIpom3BoaHBIE OCHOBHBIX 3JIEMEHTApPHBIX
¢ynkuuid. [lpomsBomnas cioxHOM (QyHkmmu. I[IpuMeHeHHWE TPOM3BOMHOW K
UCCIIeIOBaHUIO (YHKUMH M mocTpoeHuto rpadpukoB. Bospacranume u yObiBaHME
(GyHKIMH, COOTBETCTBHE BO3PACTAHUS U YObIBaHHS (DYHKIIMI 3HAKY IIPOU3BOTHOM.

JI2, I11,
119, 1110

IIpakTH4yeckue 3aHATHS

1| Yucnosas MMOCIEI0BATENLHOCT, CIIOCOOLI €€  3aJaHus, BBIUYUCICHUS
YJICHOB MOcien0BaTenbHOCTH. Haxoxaenue npenena

IOCJIEJOBATEIILHOCTH.

[IpaBuna u popmynsl quddepeHIpoBaHus, Ta0IHIIAa TPOU3BOIHBIX JIEMEHTAPHBIX

GbyHKIU.

MexaHU4eCKHil 1 TEOMETPUUECKHUM CMBICII IIPOU3BOAHOM. Y PaBHEHUE KacaTEIbHOMU B
00111eEM BHJIE.

UccnenoBanmne pyHKIMH ¢ TOMOIIbIO TIPOU3BOIHOM.

Haxoxnenne HanOOJIbIIEro U HANMEHBIIIET0 3HAYEHUS

byHKINN.

M2, M11,
I110, TT18

Tema 1.7. HuTerpan n
ero NpuMeHeHue.

Conep:kaHue y4eGHOr0 MaTepuasia

TJI0IAIM KpUBOJIUHEHHOM Tpanennn. @opmyna Hetorona—IJleiibuuma. [Ipumenenus
WHTETpayia B PU3MUKE U TEOMETPHH.

1 HepBoo6pa3Ha51 " UHTCTpaJI. HpI/IMCHCHI/Ie OMPCACIICHHOI'O MHTETpaJia JJIS1 HAXOXKACHUA

JIe, 1110,
I118

IIpakTH4eckne 3aHATHA

1| Haterpan u mnepBooOpa3Has. HaxoxaeHue mepBooOpa3HO U
BBIUUCIICHHUE OTPeIeIEHHOT0 nHTerpaia. [I[puMeHeHne HHTerpaa ams
BBIYHCTICHUS (PU3NIECKUX

N

M1,
10,
18




BEJIMYMH U TUIOMIAAeH Guryp.

CamocrosiTesibHast padora.

PaboTa ¢ yueOHOM U CITpaBOYHOM JTUTEPATYPOH, paboTa ¢ KOHCIIEKTOM JICKIIHH, PEIICHUE 10 JI5, M11,
yrpaxxHEeHH 1Mo o0pasily, HOAroToBKa pedepaToB U COOOIICHUH. 1118
Paznen 2. KomOuHaTOpHKA, CTATUCTHKA M TEOPUS BEPOSITHOCTEI. 26
Coaep:xanue yueOHOro MaTepuaJia
1| OcHoBHble nOHATUS KOMOUHaTOpuKkH. [loncuer uncna pa3melieHnii, NepecTaHOBOK, JI1, 113,
couetanuii. @opmyna ounoma Herotona. CoiicTBa OMHOMUHAIBHBIX KOA(D(DUIIMEHTOB. 4 I14, 1119
Tpeyronbuuk [Tackans. [lonstue rpada, cBsznoro rpada. epesbs.
It?:«%pzl;ilzimpn IpakTuyecKue 3aHITHS
Ka. 1 [IpaBuna komOuHatopuku. Pemenue koMmOMHATOPHBIX 3aAa4. Pazmerenus, 8 JO.M
COUYETaHUS 7.Ml11
u nepectaHoBkH. bunom HetoToHa u Tpeyronsnuk Ilackans. [Ipuknagasie 3axauu. , 114
Coaep:xanue yueOHOTro MaTepuaJia
1| CoOblITHE, BEpOSTHOCTb COOBITHS, CIOKEHNE U YMHOXKeHUE BeposTHocTel. [Tonarue o
HE3aBUCHUMOCTH COOBITHH. JIMCKpeTHAs CiTydaifHasi BETMUMHA, 3aKOH €€ PAaCIpe/IesICHHs.
Tema 2.2. JieMeHTHI YucIioBble XapaKTEPUCTUKK TUCKPETHOMN CITydailHON Ben4uHbl. [ToHsATHE O MBS, 111,
Teopuu } 3aKOHE GOJIBIINX YUCEIL. 4 1112, I113
BEPOSITHOCTEN 1 [Ipencrapienne JaHHbIX (TaOIUIIbL, IUATPAMMBI, TpaQUKK), reHepabHas
MaTeMaTH1ecK COROKYIHOCTS,
(C):aTI/ICTI/IKI/I. BEIOOpKa, cpenHee apmi)MeTquCKoe: Me/IhaHa.
IToHsaTHeE 0 331a4aX MaTeMaTHYECKONW CTATUCTHKH.
IMpakTuyeckue 3aHATHS
1| Kiaccuyeckoe omnpeeneHue BeposTHOCTH, CBOMCTBA BEPOSITHOCTEH, TeOpemMa 0 CyMMe J9,
BeposiTHOCTe. Brruncnenue BeposiTHocTed. IlpencraBieHne YHCIOBBIX 10 M2,
TaHHBIX. [IpuKTagHbIe 3a1a9n. 12,
113,
IT18
Paznen 3. 'eomerpus. 10
6

Conep:xaHnue yueOHOIro MaTepuasa




Tema 3.1. Ilpsimbie
MPOCTPAHCTBeE.

H

B3anmHoe pacnosniokeHne AByX NpsiMbIX B TpocTpaHcTBe. [lapannensHoCTh npsiMOi 1
mockocTH. [lapamnensHocTh mockocte. [leprneHIuKynsapHOCTb NPAMON U
mI0ckocTH. [leprieHuKysip 1 HakJIOHHAs. YTOJI MKy NMPSAMOU U IIJIOCKOCTBIO.
JIByrpaHHBIN yroil. Yroi MexXay IUIOCKOCTIMU. IIepeHiuKyIapHOCTb ABYX
IIJIOCKOCTEM.

I'eomerpuueckue npeodpa3zoBaHus IPOCTPAHCTBA: ApAIICIbHBINA EPEHOC, CHMMETPHS
OTHOCHUTEJIBHO IIOCKOCTH.

[TapannensHoe npoexkTupoBanue. [lmoniaas OpTOroHaaIbHON MPOEKIIUU.

W3006paxeHune npocTpaHCTBEHHBIX PUTYp.

10

JI3, M5,
M9, 1114,
116, IT19

HpaKaneCRue 3aHATHUSA

1

B3anMHOe pacnonoKeHus IpsMbIX. YTOI MEXKIY IPSIMBIMH.

B3anMHOe pacnosiokeHue NpsIMBIX U IIOCKOCTEW. lleprneHnukyinsp M HakIOHHas K
IUDIOCKOCTH. YTOJII MEXAY HpsIMOM M IIOCKOCTBIO. TeopemMbl O B3aMMHOM
pacIoNOKEHNUH MPSIMOM U TIJIOCKOCTH.

Teopema o Tpex nepneHAUKyIsApax.

[Ipu3Haky ¥ CBOMCTBA NapaJUIEIbHBIX U IEPIEHIUKYIISIPHBIX IUIOCKOCTEH.

PaccrosiHMe OT TOYKM JO IUIOCKOCTH, OT MPSAMOU IO IUIOCKOCTH, PACCTOSHUE MEXKIY
IJIOCKOCTSIMH, MEXKY CKPELIUBAIOIIUMHUCS IPSIMBIMH.

[TapamiensHOE IPOEKTUPOBAHKE U €r0 CBOMCTBA. Teopema O IJIOLaay OPTOrOHAIbHOM
MIPOEKIIMY MHOTOYTOJIbHUKA.

JI3,M2,MS5,
1, 1114,
116

CamocrosiTe/ibHas1 padoTa.
Pabota ¢ yueOHOIi U crIpaBOYHON TUTEPATYPOd, paboTa ¢ KOHCIIEKTOM JICKIUH, pelleHne

yhnpaxxHeHHH 1o o0pasily, HOAroToBKa pedepaToB U COOOIIEHUH.

713, J15,
M2,IT1

Tema 3.2.
Koopaunartsl n
BEKTOPBDI.

Coaep:xxanue yueOHOro MaTepuaJia

1

[TpsimoyronbHas (AexkapToBa) cucTeMa KOOpAMHAT B IpocTpaHcTBe. Popmyna
pPacCTOAHUS MEXKIY ABYMS TOUKaMHU. Y paBHEHHUs Cephl, TNIOCKOCTH U TPSIMOH.
Bexropsl. Monyns Bektopa. PaBeHCTBO BEKTOpPOB. CI105K€HHE BEKTOPOB. Y MHOXKEHHUE
BEKTOpa Ha 4Kcio0. Pa3iioskeHne BEKTOpa M0 HANIPABICHUAM. YTOJI MEXKAY ABYMs
BekTopaMu. [Ipoeknnsa Bekropa Ha ock. KoopanHatel Bektopa. CkansgpHoe
IIPOU3BEIEHUE BEKTOPOB.

J13, M4,
1117

IIpakTnyeckue 3aHATHS




1| Bekropsl. JleiicTBus ¢ BeKTOpaMu. [[ekapToBa cuctemMa KOOpAUHAT B MPOCTPAHCTBE.
YpaBHEHHE OKPYKHOCTH, CPEPHI, IIIOCKOCTH. PaccTosiHue Mexay Toukamu. [leiicTBus
C BEKTOpaMHU, 3aJJaHHbIMU KoopanHaTaMu. CKaJasipHOE MPOU3BEIECHUE BEKTOPOB.
BektopHoe ypaBHEHHE TPSAMOM U INIOCKOCTH. VICIIOnp30BaHNEe BEKTOPOB MIPU
JTI0Ka3aTeNIbCTBE TEOPEM

CTEPEOMETPUH.

JI3, M12,
I117, I118

CamocrosiTesibHasi padora.
PaboTa ¢ yueOHOM 1 CIIpaBOYHOM JTUTEPATYPO, paboTa ¢ KOHCIIEKTOM JICKIIHH, pEIICHIE
yIpaxxHEeHHH 1Mo 00pasily, HOAroToBKa pedepaToB U COOOIICHUH.

JI3, JI5,
1118, M12

Coaep:xanue yueOHOro MaTepuaJia

MHororpanssie yribl. Beimykibie MHOrorpaHHuku. [IpsMas ¥ HakiIOHHas Ipu3Ma.
[IpaBunvuas npusma. [lapamnenenunen. KyO. Ilupamupa. IlpaBuiibHas nupamuja.
VYceuennas nupamuzaa. Terpasap.

Cummerpun B KyOe, B mapajuiesienuIiesie, B mpu3Me u B nupamuae. CedeHus Kyoa,
Ipu3Mbl ¥ upaMuiel. [Ipencrasinenne o NpaBUIbHBIX MHOIOIPAHHUKAX.

Tema 3.3. Hununanap u koHyc. YcedeHHbl Konyc. OceBble CEUEHUS U CEUEHMs], TapaljiesIbHbIe
MHororpaHHuKHu OCHOBAHHUIO.

U KpYyTJible TeJia. [Tap u cepa, ux ceuenus. KacarenpbHas miocKoCTh K

cdepe. O6beM u ero uzmepenue. uterpanbHas popmysa

o0beMa.

dopmyiel 00beMa KyOa, IpSMOYTOJIBHOTO MapajuieNenunesia, Npu3Msl, IUIHHIPA.
®opmyibl 00beMa nHupaMubl U KoHyca. @opMyIibl IUIOMIAIM TOBEPXHOCTEN IMINHAPA
u koHyca. @opmMyiel 00beMa 11apa U IIoImaau chepsbl.

[TonoGue ten. OTHOIIEHUS MIIOIa/Iel MOBEPXHOCTEH U 0ObEMOB MMOI0OOHBIX TE..

14

J1, M4,
11, I115

IIpakTH4eckue 3aHATHA

[EEN

Paznuunble BUABI MHOTOTPaHHUKOB. VX H300paskeHus], CEUEHUS U Pa3BEPTKU.
CumMMeTpust TeJ BpallleHUs] © MHOTOI'paHHUKOB. Brrunciienue miomaaeiit 1 00beMoB.

18

J14, M7,
M10, 115,
s

CamocrosiTesibHast padora.
PaboTa ¢ yueOHOMI 1 CITpaBOYHOMN JTUTEPATYPO, paboTa ¢ KOHCIIEKTOM JIEKIIHH, peIIeHIE
YIPaKHEHHH Mo 00pa3ily, MOAroToBKa pedepaToB M COOOIICHUIA.

J14, T115,
18

Kouncyabranuu

IIpomMe:xxyTouHasi aTTecTamusi (9K3aMeH)




Bcero: ‘ 276

Jlii XapakTepUCTUKH YPOBHS OCBOCHMsI yUeOHOr0 MaTepualla UCIOIb3yIOTCS CIEAYIOIINEe 0003HAYCHUS:
1. — o3HaKOMUTEBHBIH (y3HABaHUE paHee U3YUYECHHBIX 00BEKTOB, CBOMCTB);
2. — penpOAYKTUBHBIN (BBIMOIHEHUE IESATEILHOCTH 110 00pa3Iy, MHCTPYKIIUH UJIH MOJT PYKOBOJCTBOM)
3. — IPOAYKTUBHBIH (IIJITAHUPOBAHUE U CAMOCTOSITENILHOE BBIIIOJHEHHE AEATEIbHOCTH, peIlieHHe TPOOJEMHBIX 3aj1ay)



4 YCJIOBUs PEAJIM3ALIMU ITPOI'PAMMBI YYEBHOI'O IPEJJMETA

4.1 MaTepuajibHO-TEXHHYECKOe o0ecrieueHne

Jliia peanuzanuy nporpaMMbl y4eOHOTO MpeAMETa MPeyCMOTPEHO HAIMYUE CIEAYIOLINX
CHeHaTbHBIX TIOMEIIECHUI:

— Kabuner MmaTemaTHKu:

— OcHoBHOe o0opynoBanue: J[locka mnonakatHas; MyNbTUMEIUHHBIA KOMILICKT
(mpoektop Casio XJ-V2, skpan Lumien EcoPicture); IlapTel yuenunueckue npoiinbie; Ctoi
npenoaasarens; CTyibs.

— Ilporpammuoe o6Gecrieuenue: 1. Microsoft Windows 7 Professional (OOO
"Tlacudpux Komnerotepsr I'pyn", 'K Ne55 or 03.05.2011 r., nuuensus Ne48467770 ot
06.05.2011 T1.). 2. Microsoft Office ProPlus 2010 Russian Acdmc (OOO '"[lacuduxk
Komnetoreps! I'pyn”, I'K
Ne254 o1 01.11.2010 r., munen3us Ned7549521 ot 15.10.2010 r., 6eccpouno). 3. Google Chrome
(cBobomHOE). 4. Adobe Acrobat Reader (cBoOomHOE).

4.2 UndopmannonHoe odecrnieyeHne peasu3anuy NporpaMmbl

Jisa peanuzanuu mporpaMMmbl  yuyeOHoOro mpeamera Oubmuoteunsiii ¢onax BBIY
YKOMIUIEKTOBAH NIEYaTHBIMH U DJICKTPOHHBIMU H3IaHHSIMH.

OOyuaromuecs U3 YUCJia MHBAJIUIOB U JIUI[ C OTPaHUYCHHBIMU BO3MOKHOCTSIMHU 3/10POBbS
oOecrieyeHbl MeYaTHBIMU U (MJIM) AJIEKTPOHHBIMM 00pa3oBaTENIbHBIMH pecypcamMu B (opmax,
aJaNTUPOBAHHBIX K OTPAHUYCHUSAM UX 310POBbSL.

OcHoBHas iMTEepaTypa
1. Amumos, UI.A. Konsrun, KO.M. u np. Maremaruka: anrebpa U Hayaia
MaTEeMaTHYeCKOro aHajun3a, reomerpus. Anrebpa u Havana: ydyeOuuk. ®I'OC / 1. A. Anumos,
0. M. Komsrun u np. — Mocksa: H3narensctBo «lIpocBemenney», 2022. — 463 c¢. — ISBN:
9785090717298
2. Aranacsn, JI.C., byryzoB, B.®. u ngp. Maremaruka: anreOpa u Haudana
MaTeMaTHYeCKOro aHanusa, reometpus. ['eomeTtpus: yueOHuk (ba3oBblil u yriayOneHHbIH YPOBHU)
/ JI.C. ArtanacsH, B.®. byty30B u ap. - Mocksa: U3narensctBo «IIpocBemenue», 2022. — 287 c. -
ISBN: 9785090876452
3. boromonoB, H. B. Anre6pa m Hayama aHanu3a: y4eOHOE MOCOOHE ISl CPEIHETO
npodeccuonansHoro oodpazosanusi / H. B. boromonoB. — Mocksa: M3narensctBo FOpaiit, 2023.
— 240 c. — (IIpodeccmonanbroe obOpazoBanme). — ISBN 978-5-534-09525-8. — Tekcr:
snektponnsbiit. — URL: https://urait.ru/bcode/469825
4. Cenpix, M.JO. MaremaTnka: y4yeOHMK M MPaKTUKyM JUIsl CPEAHEro MpodheccHoHaTbHOTO
obpazoBanus / U. 1O. Cempix, 1O. b. I'pebenmmkoB, A.FO.IlleBeneB.— MockBa: W3natenbcTBo
FOpaiit, 2021. — 443 c.— (IIpodeccuonanbaoe ob6pazoBanme). — ISBN 978-5-9916-5914-7. —
Tekcer : anextponnsii / OBC KOpaiit [caiit]. — URL: https://urait.ru/bcode/469860.
5. Cuzpiii C.B. Jleknuu mo aHanmutHdeckoil reometpun: yueOHoe mocobue / C. B. Cussbiid. —
MockBa : ®@usmarmut, 2021. — 254 c¢. — ISBN 978-5-9221-1925-2. — TekcT : 3NEKTPOHHBIH.-
URL: https://biblioclub.ru/index.php?page=book&id=687742

JdomosHuTeILHAS JIUTEPATYypa

1. Tucun B.b., Kpemep H.III.. Maremaruka. [Ipaktukym: yueOHoe mocobue nisi By3oB/ B.b.
['ucun, H. 1. Kpemep. - MockBa: UznatensctBo FOpaiit, 2023. — 204 c. - (Bricmee obpa3oBanue). -
ISBN 978-5-9916-8785-0. - Tekcr: anexkrpounsiii. - URL: https://urait.ru/bcode/511699.

2. Kpemep H.II.. Maremaruka st kosemkeid: yaueoHoe nocooue st CI1O/ H. 1. Kpewmep.
— 11-e m3a. - MockBa: MzmarensctBo IOpaitt, 2023. - 362 c.: un. - (Ilpodeccrmonansuoe
obOpazoBanme). -  ISBN  978-5-534-15601-0. -  Tekct:  osmektponHsii. -  URL:
https://urait.ru/bcode/511283



https://urait.ru/bcode/469825
https://urait.ru/bcode/469860
https://biblioclub.ru/index.php?page=book&id=687742
https://urait.ru/bcode/511699
https://urait.ru/bcode/511283

3. IlaBmouenko, lO. B. Marematnka : Y4eOHHMK H TPAKTHKYM JUISI CPEIHEro
npodeccuonanbHoro obpaszosanus / FO. B. TlaBmouenko, H. III. Xaccan ; mox oGmieit pegaknueit FO.
B. IlaBntouenko. — 4-e uzj., nepepad. u gorn. — Mocksa : U3mparensctBo IOpaiit, 2022, — 238 ¢. —
(TIpodheccuonansuoe obpazoBanue). — ISBN 978-5-534-01261-3. URL.: https://urait.ru/bcode/489875.

HNHTepHeET — pecypcehl:

1. www.newlibrary.ru - HoBas 3JeKTpOHHAsE OMOINOTEKA;

2. WwWw.edu.ru — ¢eaepanbHbIii TOPTaa POCCUHCKOr0 00pa3oBaHus;

3. http: //window.edu.ru/ - emuHOE OKHO J10CTyIa K HHPOPMAIIMOHHBIM pecypcam

4. www.fcior.edu.ru (MapopmanoHHbie, TPEHUPOBOYHBIC M KOHTPOJIbHBIC MAaTEPHAIbI);
5. www.school-collection.edu.ru (Eagunas xoiutekuuud mH(POBBIX 00pa3oBaTeIbHBIX

pecypcoB).



http://www.newlibrary.ru/
http://www.newlibrary.ru/
http://www.edu.ru/
http://www.edu.ru/
http://www.fcior.edu.ru/
http://www.school-collection.edu.ru/

5 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHMSA YYEBHOI'O IIPEJIMETA

KOHTpOJIB 1 OLICHKA C(bOpMHpOBaHHOCTI/I JIMYHOCTHBIX, METAIPCAMCETHLIX U ITPECAMCTHBIX PC3YJIbTAaTOB
OCYIICCTBJIAKOTCA B COOTBCTCTBHUHU CO CICAYIOIUMU IMOKA3aTCISAMM:

PesyabTaTnl 00yueHus OcHoBHbBIE N0KA3aTeJIN OLIEeHKH pe3yJibTara
Tema OueHo4YHoe CpecTBO
JInuHoCTHBIE
JI1 - chopMHUpOBaHHOCTH Tema 1.1. BBenenue YCTHBIN OIpOC (11.5.1)
npeAcTaBieHuil o MaremMaTtuke kKak | Tema 1.2. Pa3zBuTne NOHATHS O | YCTHBIH OIpoc (n.5.1)
YHUBEPCAJIHLHOM SI3bIKE HAYKH, quclie [TpakTHyeckoe 3aHsATHE
CPEACTBE MOJICIIMPOBAHUS SIBJICHUI Ne 1 (camocTosiTenbHas
Y TIPOLIECCOB, UAESIX U METOAaX pabota)
MaTeMaTUKHU Tewma 2.1. Kombunaropuka YCTHBIM OIIPOC (11.5.1)
Tema 3.3. MHOTOrpaHHUKHU U YCTHBIA 0npoc (m.5.1)
KpyTJble Tela
JI2 - mnonumanue 3Haunmoctu | Tema 1.6. Hauana YCTHBIM OITPOC (11.5.1)
MaTEeMaTUKU TUTST Hay4yHO- | MAaTEeMAaTUYECKOTO aHaIu3a.
TEXHUYECKOT O nporpecca, | [IpousBonHas u eé
c(OpPMUPOBAHHOCTh OTHOIICHUS K | IPUMEHEHHE
MaTemMaTMKe Kak K  4acTu
o0I11eueI0BEeYEeCKOM KYJIBTYpbI
4yepe3 3HAaKOMCTBO C MCTOpUEH
pa3BUTHUS MaTeMaTHKH,
3BOJIIOLHAEH MaTEMaTUYECKHUX
uaeun
JI3 - pasButue soruueckoro | Tema 1.3. @yHkiuu U rpa@uku | yCTHBIN OMpOC (11.5.1)
MBbIIUIEHUsI, mnpocTpaHcTBeHHOro | Tema 3.1. Ilpsambie u YCTHBIA Onpoc (m.5.1)
BOOOpa)KE€HUs, AJITOPUTMHUECKON | IJIOCKOCTU B IPOCTPAHCTBE [IpakTuueckoe 3anaTue
KYJIbTYpBI, KPUTHYHOCTH Ne 1 (camocTosiTenbHas
MBIIIEHUS Ha YpPOBHE, pabota)
HeoOxoaumMoM  ans  Oyaymed | Tema 3.2. KoopauHatsl u YCTHBIH OMpoc (1.5.1)
npo¢eCcCuOHAITBHON BEKTOPBI [IpakTrueckoe 3aHsTHE
JEATENBHOCTH, JUISl TPOJOJIKEHUS Ne 1 (camocTosiTenbHas
o0Opa3oBaHMs U caMOOOPa30BaAHUS pabora)
J14 - oinajgeHue | Tema 1.2. Pa3BuTHe MOHATHS O | YCTHBIM Ompoc (n.5.1)
MaTeMaTUYeCKUMH 3HAaHUSIMU U | YUCIe [IpakTuueckoe 3anaTue
YMEHUSIMH, HEOOXOJUMBIMH B Ne 1-2 (camocTosiTenbHas
TTOBCETHEBHOM KU3HH, TUTSt pabora)
OCBOEHUS CMEXHBIX ecTecTBeHHO- | Tema 1.4. KopHu, crenenu u YCTHBIA Onpoc (m.5.1)
Hay4IHBIX JUCITUATLITIH u | norapu¢msl [IpakTuueckoe 3anarue
JTUCIUIUIAH  MPO(ECCHOHAIBHOTO Ne 1-3
LUKJIa, JUIs MOJTy4EHUs (camocTosiTenpHas
oOpa3oBaHusi B o00JacTsxX, He pabota)
TpeOyrommx yriayonenHoit | Tema 3.3. MHOrorpaHHuKu U [IpakTuueckoe 3anaTue
MaTEMaTHYECKOM MOArOTOBKU KpyTJbl€ Tella Ne 1 (camocTosATenbHas
pabora)
JIS - roroBHOCTH U criocobHocTh K | Tema 1.7. UnTerpan u ero YCTHBIA OIIPOC
00pa3oBaHUIO, B TOM YHCIIE pUMEHEHHE (m.5.1)
camM000pa3oBaHuIoO, Ha Tewma 3.1. IIpsimbie u YCTHBIIT O1POC (1.5.1)
IIPOTSKEHUH BCEW KU3ZHU IJIOCKOCTHU B IIPOCTPAHCTBE
Tema 3.2. KoopuHAaTHI 1 YCTHBIH 0nPOC (11.5.1)




BEKTOPBI

JI6 - co3HaTenbHOE OTHOIIECHUE K
HEMPEPHIBHOMY 00pa30BaHUIO Kak
YCIIOBUIO YCIELIHOU
npodeccuoHaIbHOM u
00I1IECTBEHHOM IE€ITCIbHOCTU

Tema 1.7. uTerpan u ero
IIPUMEHEHHE

YCTHBIH OIIPOC (1.5.1)

JI7 - TOTOBHOCTB U CIIOCOOHOCTBH K
CaMOCTOATEJILHON TBOPYECKOU U
OTBETCTBEHHOU IEATEIBHOCTHA

Tewma 1.3. ®yHkuu u rpaduxu

[TpakTHYeckoe 3aHATHE
Neo 1 (camocTosiTenbHast
pabora)

JI8 - TOTOBHOCTD K KOJUIEKTHBHOU

paboTe,  COTPYIHHYECTBY  CO
CBEPCTHUKAMH B
o0Opa3oBaTenbHON, OOIIECTBEHHO
TIOJIC3HOM, yaeOHO-

HCCIIe/IOBATEIILCKON, MPOESKTHON U
JIPYTUX BUAAX JESTEIHLHOCTH

Tema 1.5. OcHOBBI
TPUTOHOMETPHH

[IpakTrueckoe 3aHsiTHE
Ne 1 (camocTosiTenbHas
pabora)

JI9 - OTHOIIICHUE K
podecCHOHATEHON AEeSITeILHOCTH
KaK BO3MOXXHOCTH y4YacTHsl B
peIICHUH JTMYHBIX,
OOIIIECTBEHHBIX,IOCYIaPCTBEHHBIX
O0IIEHAIIMOHAILHBIX MTPOOJIEM

Tewma 2.1. KomOuHaTopuka

Tema 2.2. DnemMeHThI TEOpUH
BEPOATHOCTEHN U
MaTeMaTHYeCKON CTaTUCTUKU

[IpakTuyeckoe 3anaTue
Ne 1 (camocTosiTennbHast
pabora)
[IpakTrueckoe 3ansTHE
Ne 1 (camocTosaTenbHas
pabora)

MeTaHpe,I[MeTHBIe

M1 - ymeHue onpenensiTh eiau
JeSITENIbHOCTH, 3a/1aBaTh
napaMeTpsl U KPUTEPUU UX
JOCTUKECHUS

Tema 1.3. ®ynkuuu u rpaduku

YCTHBIA OIpocC (m.5.1)

M2 - yMeHnEe BHOCUTb KOPPEKTHUBBI
B JICSITENIbHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJILTATOB LIEISM,
OLICHUBATh PUCKU MOCIEICTBUN
JESATEIBHOCTH

Tema 1.4. KopHu, crenenu u
Jorapu@msl

Tema 1.6. Hauana
MaTEMaTHYECKOI0 aHaJIN3a.
[IponsBogHas u e€
IIPUMEHEHHE

Tema 2.2. DnemMeHThI TEOpUH
BEPOATHOCTEN U
MaTeMaTHYeCKON CTaTUCTUKU
Tewma 3.1. Ilpsamble u
IJIOCKOCTH B IPOCTPAHCTBE

[IpakTuyeckoe 3aHaTue
Ne 1-3(camocrosTenbHas
paborta)

[IpakTrueckoe 3ansTHE
Ne 1 (camocTosiTenbHas
pabora)

[IpakTrueckoe 3aHsTHE
Ne 1 (camocTosiTenbHas
pabora)
[IpakTudeckoe 3anaTue
Ne 1 (camocTosiTenbHas
pabota)

M3 - BrageHne HaBLEIKAMU
M03HaBaTeNbHOM, yueOHo-
HCCIIEA0BATENBCKON U POEKTHON
NesITeTbHOCTH, HaBBIKAMU
paspernieHus mpooaem

Tema 1.3. ®ynkuuu u rpadpuku

[IpakTrueckoe
3aHATHE
Nel(camocrosiTenpHas
pabota)

M4 - ciocOOHOCTHh U TOTOBHOCTH K
CaMOCTOSITEIIbHOMY TTOMCKY
METOJIOB PEIICHHSI MPAKTUIECKUX
3aJ1a4, MPUMECHECHHIO Pa3THIHbIX
METOIO0B IMO3HAHUS

Tema 3.2. KoopauHatel u
BEKTOPBI

Tema 3.3. MHOrOrpaHHUKH U
KpyTJjble Tena

YCTHBIH OIIPOC (1.5.1)

YCTHBIH OIIPOC (1.5.1)

MS5 - crtoCOOHOCTE BBISIBJIATH
HpI/I‘II/IHHO-CHeHCTBeHHBIG CBsI3HU U

Tema  3.1. Ilpsmble u
TUIOCKOCTH B MIPOCTPAHCTBE

YCTHBIN ompoc (1.5.1)
IIpakTrueckoe




aKTyaJIM3UpOBaTh 3a/1a4y,
BBIJIBUTATh TUIOTE3Y €€ PEIICHHUS,
HaxOJIUTh APIYMEHTHI JJIs
JI0Ka3aTeJIbCTBA CBOMX
YTBEPK/ICHUH, 3a71aBaTh
rapamMeTphbl U KPUTEPUU PELICHUS

3aHSTHE No 1
(camocTosiTeTbHAs
pabora)

M6 - crtocoOHOCTh aHATU3UPOBATH
MOJIyYEHHBIE B XOJ€ pelICHUs
3a/lauM pe3yJbTaThl, KPUTUUYECKH
OLICHUBATh UX JIOCTOBEPHOCTb,
MIPOrHO3UPOBATh U3MEHEHHE B
HOBBIX YCJIOBUSIX

Tema 1.1. BBenenue

YCTHBIN omnpoc (1m.5.1)

M7 - cnocoOHOCTH BBIIBUTaTh
HOBBIE Hzeu, npeaiaraTh
OpUTHHAJIbHBIC ITOIXObI i
pelIeHUs, CTaBUTh NPOOJIEMBbI H
3a7a4H, JIOTTYCKAIOIIUe
ATbTEPHATUBHBIC PEIICHUS

Tema 1.4. KopHu, crenenu u
aorapudmbl

Tema 1.5. OcHOBEI
TPUTOHOMETPHH
Tewma 2.1. KomOunaroprka

Tema 3.3. MHOTOIrpaHHUKHU U
KpyTJIbIEe Tela

[TpakTHyeckoe 3aHsATHE
Ne 1-3
(camocTosTenpHAS
pabora)
[IpakTuyeckoe 3anatue
Ne 1 (camocTosiTenpHas
pabora)
[IpakTrueckoe 3ansTHE
Ne 1 (camocTosaTenbHas
pabora)
[IpakTuyeckoe 3anatue
Ne 1 (camocTosiTennpHas
pabora)

MBS - Bi1ageHne HaBLIKAMHU
MOJTy4YeHUsT UHPOPMALIUH U3
HMCTOYHHUKOB Pa3HBIX THIIOB,
CIIOCOOHOCTH CaMOCTOITEILHO
OCYIIECTBIIATH MOUCK, aHAITU3,
CHUCTEMATHU3AIUI0
HHTEPIpETAIHIO HHPOPMAITUN
pa3IM4YHBIX BUOB U GOpPM
IPEICTABICHHS

Tema 1.1. BBenenue

Tema 2.2. DnemMeHTHI TEOpUH
BEPOATHOCTEN U
MaTeMaTHYECKON CTaTUCTUKH

YCTHBIN ompoc (1.5.1)
YCTHBIN OIIPOC (11.5.1)

M9 - cnocoGHOCTh OCYLIECTBIATh
KOMMYHHUKAIMU BO BCeX cepax
’KM3HHU, apTyMEHTUPOBAHHO BECTH
Aauainor, ymeTb CMATYAaTh
KOH(DIIMKTHBIE CUTYaIHH,
Pa3BEpHYTO M JIOTUYHO H3J1araTh
CBOIO TOYKY 3PEHHS C
HCIIOJBb30BaHUEM A3BIKOBBIX

Tema 1.5. OcHOBBI
TPUTOHOMETPHUHU

Tema 3.1. IIpsamsble u
IJIOCKOCTH B IPOCTPAHCTBE

YCTHBIN OIIPOC (11.5.1)

YCTHBIN OIIPOC (11.5.1)

CPEICTB
MI10 - cmocobnocTh ToHHUMAaTh H | Tema 3.3. MHOrOrpaHHUKH U TPYIIIOBOE TBOPUYECKOE
HCII0JIb30BaTh MPEUMYILECTBA | KpyTIJIble Tea 3aganue (1.5.3)
KOMaHJHOM W WHIWBUAYAJIBHOMN

paboTsI;

IIPUHUMATh  I[EJIM  COBMECTHOU

NEeSATEIbHOCTH, OPraHW30BBIBaTh U
KOOPJIUHUPOBATh JIEHCTBUSL 1O €€
JOCTHXKEHHUIO:  COCTaBJISATh  IUIaH
JIEWCTBUM, pacClpelnenaTb POJU C




y4eTOM  MHEHUH  y4YaCTHUKOB
00CyXaTh pe3yabTaThI
COBMECTHOU paboThI;

npeajaratb  HOBbIE  IIPOCKTHI,
OLCHUBATH HJICH C  MO3UIHHU
HOBHU3HBI, OpPUTHHAJIBHOCTH,

MPAKTUYECKON 3HAUMMOCTH;
OCYIIECTBISTH TIO3UTHBHOE
CTpaTErHYECKOe MOBEICHHC B
Pa3IUYHBIX CUTYAIUSIX, IPOSIBIIATH
TBOPYECTBO U BOOOpaKEHUE, OBITH
WHUITUATHBHBIM.

MI11 - ymeHue caMoCTOSITEIBHO
COCTABJISITh TUIAH PEIICHUS
MPOOGJIEMBI C YY€TOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX
BO3MOHOCTEH U MPENOYTEHUM

Tema 1.1. BBenenue

Tema 1.2. PazBurue mmoHsTUI O

YHUCJIC

Tema 1.3. ®ynkuuu u rpadpuku

Tema 1.6. Hauana
MaTeMaTUYeCKOro aHaJlu3a.
[IpousBoaHas u eé
MIPUMEHEHHE

Tewma 1.7. UnTerpan u ero
MIPUMEHEHHE

Tema 2.1. KomOuHaropuka

YCTHBIN omnpoc (1.5.1)
[IpakTrueckoe 3ansTHE
Ne 1-2 (camocTosiTenpHas
pabora)

[IpakTrueckoe 3aHsTHE
Ne 1 (camocTosiTennbHast
pabora)

[IpakTrueckoe 3ansTHE
Ne 1 (camocTosaTenbHas
pabora)

[IpakTrueckoe 3ansTHE
Ne 1 (camocTosaTenbHas
pabora)
[IpakTnueckoe 3anaTne
Ne 1 (camocTosiTenbHast
paborta)

M12 - cnocoGHOCTh JaBaTh OLIEHKY

HOBBIM  CHUTYalHUsM, BHOCHUTH
KOPPEKTUBBl B JEATEIBHOCTD,
OLICHUBATh COOTBETCTBHUE
pe3ysibTaTOB  LEIsIM;  BIIAJICHUE
HaBbIKAMH MO3HABATENIbHON
pednexkcun Kak OCO3HaHUS
COBEPIIAEMBIX JNEUCTBUN u
MBICIUTENIHBIX ~ TPOIECCOB,  HX

pE3yJIbTaTOB U OCHOBAHMI;
HCII0JIb30BaHNE TPUEMOB
pediiekcuu JUIst OLIEHKU CUTYallUH,
BBIOOPA BEPHOTO PEIICHHUS

Tema 3.2. KoopauHatel u
BEKTOPBI

[IpakTrueckoe 3aHsTHE
Ne 1 (camocTosiTenbHas
pabora)

[IpenmerHsbie

I11 - ymeHnune onepupoBathb
MOHSATUSAMMU: OINIPECIICHHE,
aKkcroMa, TeopeMa, CJIe/ICTBHE,
CBOWCTBO, IPU3HAK,
JTI0Ka3aTelIbCTBO, PAaBHOCHIIHHBIC
(hOpMyIHUPOBKH; yMEHUE
dhopmynupoBaTh 0OpaTHOE U
MIPOTUBOIOJI0KHOE YTBEPKICHUE,
MIPUBOJIUTH MPUMEPHI U

Tema 1.1. BBenenune

Tema 1.4. KopHu, crenenu u
Jorapu@msl

Tema 1.5. OcHOBBI
TPUTOHOMETPHUH

Tema 1.6. Hauana
MaTEeMaTHYECKOTO aHaJIN3a.
IIponsBoaHas u eé
IIPUMECHEHHE

YCTHBIN OITPOC (11.5.1)
YCTHBIH OIIPOC (1.5.1)

YCTHBIN OITPOC (11.5.1)

YCTHBIN OITPOC (11.5.1)




KOHTPHPUMEPHI, MPOBOJIUTH Tema 2.2. DneMeHTBI TEOpUH YCTHBIN OIpOC (11.5.1)
JTIOKa3aTeNIbHbIE PACCYXKIEHUS P | BEPOSITHOCTEN U

pELIECHNN 3324, OLICHUBATh MaTEeMaTHYECKON CTATUCTUKH
JIOTMYECKYIO IIPAaBUIIBHOCTD Tewma 3.1. Ilpsamsble u [IpakTrueckoe 3ansatue Ne
paccyXacHUN IJIOCKOCTH B IIPOCTPAHCTBE 1 (camocrosTenbHast

pabora)
Tema 3.3. MHOTOrpaHHUKHU U YCTHBIN OMpOC (11.5.1)
KpyTJIble TeJa

[12 - ymenue onepupoBath Tema 1.2. Pa3Butre NOHATHS O | YCTHBIN ONpPOC (m.5.1)
MOHSATUSMHU: MHOKECTBO, qucie
MIOJIMHO>KECTBO, ONEPALUU HaJl
MHOXECTBAMU; YMEHHUE
UCIIOJIb30BaTh TEOPETHKO-
MHOECTBEHHBIN anmnapar s
OTMCaHUs PEATbHBIX MPOIIECCOB U
SIBJICHUH ¥ MIPU PEIICHUH 3a]1a4, B
TOM YHUCJIE U3 IPYTHX y4eOHBIX
MIPEAMETOB

[13 - ymeHue onepupoBath Tewma 2.1. KomOunaTopuka YCTHBIA 0npocC (m.5.1)
MOHATHSIMU: Tpad, CBSI3HBINA Tpad,
JepeBo, LIUKIL, Tpad Ha MIOCKOCTH;
YMEHHE 33/1aBaTh U ONHUCHIBATH
rpadbl pa3TUuIHBIMH CIIOCOOAMH;
WCIIOJIb30BaTh Tpadbl MPU PEIICHUH

3aza4y

[14 - ymenue cBoOOIHO Tewma 2.1. KomOuHaTopuka [IpakTrueckoe 3aHsTHE
OIIEepPUPOBATH MOHATHAMU: Ne 1 (camocTosiTenbHas
coueTaHue, epecTaHOBKa, YUCIIO pabota)

COUYETaHMM, YHUCIIO IEPECTAHOBOK; YCTHBIA ompoc (m.5.1)

6unoM HrloToHa; ymeHue
PUMEHATh KOMOMHATOPHBIE
(baKThl U pacCyXIeHUs IS
peleHns 3a1a4

I15 - ymenune onepupoBatb Tema 1.2. PazButre NoHATHS O | YCTHBIA OMpoC (1.5.1)
MOHATUSIMU: HaTypaJIbHOE YHCIIO, qucle [IpakTnueckoe 3anarue
1I€JI0€ YUCII0, OCTATOK 0 MOJYJIIO, Ne 1 (camocTosiTenbHast
paloOHaIbHOE YHCIIO, paborta)

HUpPaAMOHAIIBHOE YHCIIO,
MHOECTBA HATYPAJIbHBIX, LIEIbIX,
paIrMoOHATBHBIX, TEUCTBUTEIIBHBIX
YHUCeN; YMEHHE UCTIOIb30BaTh
MIPU3HAKHU JACIIUMOCTH,
HaUMEHBIINI OOIIHI NEIUTEND U
HaWMEHbIIIee 0011Iee KpaTHOE.,
anroput™ EBKInaa npu perneHnu
3a7a4; 3HAKOMCTBO C Pa3INYHbIMU
MMO3UIIMOHHBIMHA CHUCTEMaMH

CUHCIICHUA

I16 - ymenue cBoOOIHO Tema 1.4. KopHu, crenenu u YCTHBIH OIIPOC (1.5.1)
OIIEpPUPOBATH MOHATHSMHU: CTENIEHb | JOrapu(pMbl [IpakTuyeckoe 3aHaTHe
C LIEJIBIM [10KAa3aTeIeM, KOPEHb Ne 1-3

HATypaJIbHOM CTENEHH, CTETIEHb C (camocTosiTenpHas




palMoHATFHBIM ITOKa3aTeleM,
CTETIeHb C ACHCTBUTEIHHBIM
(BemecTBEHHBIM) MOKa3aTesIeM,
norapudm 4ucia, CHHyC, KOCUHYC
Y TaHT'CHC TIPOM3BOJILHOTO YUCIIA

Tema 1.5. OcHOBBI
TPUTOHOMETPUH

pabora)

YCTHBIH OIIPOC (1.5.1)
[IpakTnueckoe
3ansTue Nel
(camocTosTeTbHAS
pabora)

[17 - ymenue onepupoBath
MOHATHUSIMU: TOXJIECTBO,
TOXJIECTBEHHOE MTpeoOpa3oBaHue,
ypaBHEHUE, HEPABEHCTBO, CUCTEMA
YpaBHEHUW U HEPABEHCTB,
PaBHOCUIILHOCTb YPaBHEHMIA,
HEPABEHCTB U CUCTEM,
paloHaIbHble, UppallOHAIbHbIE,
MOKa3aTelbHbIE, CTEIIEHHBIE,
jJorapugmuyueckue,
TPUTOHOMETPUYECKUE YPABHEHUS,
HEPABEHCTBA U CUCTEMbI; YMEHHUE
peuiaTh ypaBHEHMs!, HEPaBEHCTBA U
CUCTEMBI C IIOMOIBIO Pa3IMYHbIX
IIPUEMOB; PEIIATh YPaBHEHUS,
HEPABEHCTBA U CUCTEMBI C
rapamMeTpoM; MPUMEHSTh
YpaBHEHHUSI, HEPABEHCTBA, UX
CUCTEMBI JIJIsl PELLICHUS
MaTeMaTHUYeCKUX 3a7ad U 3ajad u3
pa3nuyHbIX o0aacTeil HayKu u
peanbHON KU3HU

Tema 1.2. Pa3zButHe noHITUSI O
YucIIe

Tema 1.4. KopHu, crenenu u

Jorapudmpl

Tema 1.5. OcHOBBI
TPUTOHOMETPHH

[TpakTryeckoe 3aHsATHE
Ne 1-2 (camocrosiTenbHas
pabora)

YCTHBIM OIIPOC (11.5.1)
[IpakTuueckoe 3ansatue Ne
1-3 (camocTosiTenbHas
pabora)

YCTHBIM OITPOC (11.5.1)

[IpakTHyeckoe 3aHATHE
Nel  (camocTosiTenbHas
pabora)

I18 - yMeHue CBOOOJTHO
OTIEpPUPOBATH TOHATHUAMHU: TpaduK
¢bynkuuu, oOpatHas — QyHKIMS,

KOMIO3UIMS (PyHKUUH, JTUHEWHas
byHKIMSA, KBagpaTuuHas QyHKIuUs,

CTeNEeHHas (YHKIMUS C LEJIbIM
IIOKa3aTeseM,
TPUTOHOMETpHUYECKHEe  (YHKIHUH,
oOpaTHblE  TPUTOHOMETPHUYECKHE
¢byHKIHUY, IOKa3areiabHast u
jJorapudmuyueckas byHKIUY;
YMEHHE CTPOUTH rpaduku
byHKINH, BBITIOJIHATH
npeoOpa3oBaHus rpauKoB
bynxumii;

yYMEHHE UCII0JIb30BaTh

rpaduku QyHKUIUN U1 M3Y4EHUS
IIPOLIECCOB M 3aBUCUMOCTEN IIPH

pemeHuu  3amad U3 JPYTUX
y‘-I€6HBIX npeamMeToB u us3
peanbHOM  JKH3HU; BBIpAXaTh

dbopMylnaMu 3aBHCHUMOCTH MEXIY
BEJIMYMHAMU;

Tema 1.3. ®yHK1UYU U rpa@uKu

YCTHBIA OMIpOC (1.5.1)
[IpakTnueckoe 3aHsATHE
Ne 1 (camocTtosiTenbHas
pabora, TBOPUYECKOE
3a/IaHKE)




yMeHHe cBOOOIHO

OIIEpUPOBATH HOHATHSAMHU:
YETHOCTh ¢byHkuuy,
HNEPUOANYHOCTh byHKIMH,
OTrPaHUYEHHOCTh ¢byHKuy,
MOHOTOHHOCTb byHKIUH,

SKCTpeMyM (pyHKIMH, HauOobIIee
Y HauMEHbIIee 3HaYCeHUs (QyHKIUH

Ha MIPOMEKYTKE; yMEHUe
IPOBOANTH HCCIIeJOBaHHE
GbyHKIIY;

yMeHHe UCIIOJIb30BATh

CBOWCTBA U TpapuKu QYHKIUH IS
pellieHus] ypaBHEHHUH, HEpaBEHCTB
M 331ad Cc  Iapamerpamy;
n3o0pakaTb Ha  KOOPAMHATHOH
IJIOCKOCTH MHOKECTBA PELICHUN
YpaBHEHMH, HEPAaBEHCTB U HUX
CHCTEM

I19 - ymenue cB0OOIHO
OIIEPUPOBATH ITIOHATUAMU:
MOCJIeIOBATEIBHOCTb,
apupMeTHIeCcKas MPOrpeccHs,
reOMETPHUECKas IIPOTPECcCHs,
OECKOHEYHO yOBIBAOIIAs
reoMeTpHUecKasi IPOrpeccus;
YMEHHE 33/1aBaTh
M0CJIeI0BATENbHOCTH, B TOM YHUCIIe
C TIOMOIIIBIO PEKYPPEHTHBIX

popmyn

Tema 1.6. Hauana

MaAaTCMaTHYCCKOIro aHajin3a.

IIpousBogHas u e€
MIPUMEHEHUE

YCTHBIA 0npocC (m.5.1)

110 - ymeHue onepupoBarb
MOHATHSIMHU: HENPEPBIBHOCTh
(GyHKIIMM, aCUMITOTHI rpaduka
¢byHkuuu, mepBas U BTOpas

IIPOU3BOIHAS ¢byHKIUY,
TeOMETPHUUECKUN ¥ (PU3NUECKuit
CMBICII MIPOU3BOJTHOM,
nepBooOpasHas, OIIPEEIICHHBIN
WHTETpAJI;  YMEHHE  HaxOJIWTh

acUMIITOTHI  Tpaduka  (QyHKIHH;
YMEHHE BBIYHCIATH TPOU3BOTHBIE
CYMMBI, TPOU3BEICHHUS, YACTHOTO U
KOMIIO3UIIMU (YHKINH, HAXOIUThH
ypaBHEHHE KacaTeJIbHON K rpaduKy
byHKIHH;

YMEHHUE UCIOJIb30BaTh
MIPOU3BOIHYIO ISl UCCIIEI0BAHMS
GYHKIUH, U1 HAXOXKICHUS
HAWIy4IlIero perieHus B
MPUKIIAJHBIX, B TOM YHCIIE

Tema 1.6. Hauama

MAaTeMaTH4CCKOIo aHajin3a.

[IpousBoaHas u eé
IIPUMEHEHHE

Tema 1.7. UnTerpan u ero
IIPUMEHEHHE

YCTHBIN OITPOC (11.5.1)
[IpakTuyeckoe 3aHaTHe
Nel (camocTrositenbHas
paborta)

YCTHBIN OITPOC (11.5.1)
[IpakTudeckoe 3aHsTHE
Nel (camocTrosiTenbHas
pabota)




COITMATEHO-9KOHOMHYECKUX U
(bu3nuecKux 3amaadax, s
OTIpEJICIICHUs] CKOPOCTH U
YCKOPEHUS; HAaXOAUTh IO U
00BbeMbI GUTYpP C TTOMOIIBHIO
WHTETpaa; MPUBOIUTE TIPUMEPHI
MaTEeMaTHYECKOTO MOJICTTHPOBAHUS
C MOMOIIBIO UG PepeHITHATBHBIX
ypaBHEHUU

I111 - ymeHue onepupoBarb
MNOHATUSAMH: KOMIIJIEKCHOE YHCIIO,
COIPSIKEHHbIE KOMILUIEKCHbBIE

YHuCia, MOAYJIb W apryMEHT
KOMIUICKCHOTO  4ucia,  (opma
3alUCH  KOMIUIEKCHBIX  YHCEI

(reometpuueckas,
TPUTOHOMETPHYECKAS u
anredpanydeckas); yMETh
MIPOU3BOIUTH aprupMeTHIECKue
NecTBUS C KOMIUIEKCHBIMU
YHUCIaMH; TPUBOJIUTH IPUMEPHI
HCIOJIb30BAHUS KOMIUIEKCHBIX
qucel

Tema 1.2. PazBurtue moHITUI O
quciie

YCTHBIM OIIPOC (11.5.1)

112 - ymenue cBoOOIHO
OTIepUPOBATH OHATUSIMU: CPEIHEE
apudMeTHyecKoe, MeIraHa,
HanOOJIbIlIee ¥ HAUMEHbIIICE
3HAUEHUS, pa3Max, TUCIIEPCHUS,
CTaH/IapTHOE OTKIIOHEHHE IS
OIUCAHMS YUCIOBBIX JAHHBIX;
YMEHHE UCCIIEeIOBATh
CTATUCTHYECKHE TAHHBIE, B TOM
YHClie C MPUMEHEHUEM
rpau4IecKux METOJIOB U
ANEKTPOHHBIX CPE/ICTB;
rpaduyecKy UCCIIe0BATh
COBMECTHBIE HAOIIOAEHUS C
MTOMOIIIBIO JHarpamMM paccerBaHUs
Y IMHENHOW perpeccuu

Tema 2.2. DnemMeHThI TEOPUH
BEPOATHOCTEN U
MaTeMaTHYeCKON CTaTUCTUKU

YCTHBIM OITPOC (11.5.1)
[IpakTuueckoe 3aHsTHE
Ne 1 (camocTtosiTenbHas
paborta)

[113 - ymenue HaxoauTh
BEPOSITHOCTH COOBITUH C
HCIOJIb30BaHUEM TpadUIecKrX
METOOB; IPUMEHSTD ISl PEIICHUs
3a1a4 (OPMYJIIbI CIIOKEHUS 1
YMHOXEHHS BEPOSITHOCTEH,
(hopmyTy MMOJTHOM BEPOATHOCTH,
¢bopmyny bepnymiu,
KOMOMHATOpHbIE (PaKThI U
(bopMyIIBI; OLIEHUBATH BEPOSTHOCTH
peanbHBIX COOBITUI; YMEHNUE
OIIEPUPOBATH MOHATHIMU:

Tema 2.2. DnemMeHTsl TEOpUHU
BEPOATHOCTEN U
MaTeMaTH4eCKON CTaTUCTUKU

YCTHBIN OITPOC (11.5.1)
[IpakTuueckoe 3aHsITHE
Ne 1 (camocTtosiTenbHas
pabota)




Cly4aifHasi BeJIMYMHA,
pacrpeiesieHue BEepOsiTHOCTEH,
MaTeMaTU4YeCKOe OKHUIaHHE,
JTUCTIEPCHS U CTaHAApTHOE
OTKJIOHEHHE CITy4YalHOW BEJIMYMHBI,
(GyHKIMU pacupeneneHus U
IJIOTHOCTHA PaBHOMEPHOTO,
MOKa3aTeJILHOTO U HOPMAIBHOTO
pacrpeiesieHid; yMEHUE
HCIIOJIb30BaTh CBOMCTBA
M3Y4YEHHBIX pactpeneeHu st
pelieHus 3aj1ay; 3HAKOMCTBO C
MOHSATHSIMM: 3aKOH OOJIBIINX
9HCEeJl, METOIbI BEIOOPOYHBIX
WCCIIeIOBaHM; yMEHUE MPUBOIUTD
MIPUMEPHI MIPOSIBJICHUS 3aKOHA
OOJIBIITUX YKCENT B IPUPOAHBIX U
OOIIECTBEHHBIX SIBIIEHUIX

[114 - ymenue cBoOOIHO
OTIEpPUPOBATH MOHSATUAMU: TOUKA,
npsiMast, TJI0OCKOCTh, IPOCTPAHCTRBO,
OTPE30K, JIy4, INIOCKUH yTOJl,
JBYTPAHHBIN YroOJl, TPEXTPAHHBII
YTOJ1, IePeCceKaronuecs,
napajuieIbHbIC |
CKPEITUBAIOIINECS MPSIMbIE,
napajieIbHOCTh U
MEePIEHIUKYISIPHOCTD MPSMBIX U
MIJIOCKOCTEH, YTOJl MEXAY
MPSIMBIMU, YTOJI MEXKy MPSIMON 1
MIJIOCKOCTBIO, YTOJI MEKTY
MIJIOCKOCTSIMU; YMEHUE
WCIIO0b30BATh NP PEIICHUHU 3a/1a4
M3y4YeHHbIE (PaKThl U TEOPEMBI
MJIJAaHUMETPUH; YMEHHUE OLIEHUBATh
pasMepbl 0OOBEKTOB B OKPYKAIOIIEM
MHUpE; YMEHUE ONEPUPOBATH
MOHSATHUSMH: MHOTOTPAaHHUK,
CE€YeHHE MHOTOTPaHHHUKA,
MPaBUIILHBIN MHOTOTPAaHHUK,
npu3Ma, mupamuaa, Gurypa u
MMOBEPXHOCTDH BpAIEHUS, ITUITHHAP,
KOHYC, T1ap, cdepa, pa3BepTka
MMOBEPXHOCTH, CEUCHUS KOHYCA U
UUJUHPA, TapaiebHbIE OCU WU
OCHOBaHHIO, CEYCHHE I1apa,
MJIOCKOCTB, Kacaromasicst chepsi,
IUAJTUHIpPA, KOHYCa; YMEHUE
CTPOUTH CEYEHUE MHOTOIPAHHHKA,
n300pakaTh MHOTOTPaHHUKH,
(GuUrypsl ¥ TOBEPXHOCTH BPAIICHHSI,
HX CEYEHHS, B TOM YMCIE C

Tema 3.1. IIpsimble u
TIJIOCKOCTH B IPOCTPAHCTBE

YCTHBIA 0npoc (m.5.1)
[IpakTrueckoe 3ansTHE
Nel (camocTositenbHas
pabora)




MIOMOIIBIO AIEKTPOHHBIX CPE/ICTB;
yYMEHHE IPUMEHSTh CBONUCTBA
reOMETPUYECKUX PUTYD,
CaMOCTOSITENTLHO (hOPMYITHPOBATH
OIIpEAEICHUS U3ydaeMbIX (QUTYD,
BBIJIBUTaTh THIIOTE3bI O CBOMCTBAX
U TIPU3HAKAX T€OMETPUIECKUX
¢buryp, 060CHOBBIBAaTbh WU
OIIPOBEPTaTh UX; yMCHHE
MPOBOJIUTH KiIacCH(pUKaLuio GUryp
0 Pa3IMYHBIM [IPU3HAKAM,
BBIIIOJIHSTH HEOOXOAUMBIE
JOTIOJHUTEIbHBIE TIOCTPOCHHUS

115 - ymenue cBo60IHO
OIIEPUPOBATH TOHITUSMH:
wiomazab Gurypsl, 0oemM Gurypsl,
BEJIMYMHA YTJIa, PACCTOSHHUE OT
TOYKH J0 TUIOCKOCTH, PACCTOSTHHUE
MEKIY MPSIMBIMU, PACCTOSTHHE
MEXy TUIOCKOCTSIMH, IIJIOMIA]Th
cdepsl, oAk MOBEPXHOCTH
MUPaMU/IbI, TPU3MBI, KOHYCA,
HWIMHIIpa, 00beM Ky0a,
PSIMOYTOJIBHOTO
napaJuiesenure/a, TMpaMuIbl,
MIPU3MBI, HWIMHPA, KOHYCA, [apa;
YMEHHUE HaXOJUTb OTHOLLICHHUE
00BEMOB NMOAOOHBIX PUTYP

Tema 3.3. MHOrOrpaHHUKH U
KpYTJble Tena

YCTHBIM OITPOC (11.5.1)
[IpakTuueckoe 3anarue
Nel (camocTosiTenbHas
pabora)

I116 - ymenue cB0o60HO
OTIEpPUPOBATH TTOHATHIMU:
JBYDKEHUE, apajliesIbHbINA
MePEeHOC, CHMMETPHS Ha MIIOCKOCTH
U B IPOCTPAHCTBE, TOBOPOT,
npeoOpazoBaHue Moa00us,
1oJ1I00HBIE (PUTYPBI; YMEHUE
pacro3HaBaTh paBHbIC U MOAOOHBIE
(Gurypsl, B TOM 4uClie B IPUPOJIE,
HCKYCCTBE, apXUTEKTYPE; YMEHUE
HCIOJIb30BATh T€OMETPUYECKHE
OTHOIICHHS, HAXOTUTh
reOMETPHUECKUE BETHUUHBI
(mmvHa, yrou, miomaas, 00beM)
IIPU PELICHNUH 3a7a4 U3 IPYTUxX
y4eOHBIX IPEIMETOB U U3
peanbHON )KU3HU

Tewma 3.1. IIpsamsble u
IJIOCKOCTH B IPOCTPAHCTBE

YCTHBIN OIIPOC (11.5.1)
[IpakTrueckoe 3aHsTHE
Ne 1 (camocTosiTenbHas
pabora)

I117 - ymenue cB0601HO
OTIEPUPOBATH IOHATUSMHU:
MIPSIMOYTOJIbHAsL CUCTEMA
KOOpPJUHAT, BEKTOP, KOOPIUHATHI
TOYKH, KOOPJIMHATHI BEKTOPA,
CyMMa BEKTOPOB, IPOU3BEICHUE
BEKTOpA Ha YKCIIO, PA3JIOKCHHE

Tewma 3.2. Koopaunats! u
BEKTOPBI

YCTHBIN OITPOC (11.5.1)
[IpakTudeckoe 3aHaTHE
Nel (camocTrosiTenbHas
pabota)




BEKTOpa 1o 0a3ucy, CKalsipHOe
MIPOU3BE/ICHNE, BEKTOPHOE
MIPOU3BEACHUE, YTOJ MEXKIY
BEKTOPaMU; YMEHUE UCIIOIb30BAThH
BEKTOPHBIN U KOOPJAUHATHBIN
METO/ ISl PEIICHUS
reOMEeTPUYECKUX 3aa4 U 3a7a4
JIPYTUX Y4eOHBIX MPEIMETOB;
OIIepUPOBATh MOHATUSAMU: MaTpULIa
2 x 21 3 x 3, onpenenuTeb
MaTpPHUIIbI, TEOMETPUYECKHI CMBICIT
OIpEAEIIUTENS

I118 - ymeHnue MoaenupoBaTh
peanbHbIC CUTYaIlMU Ha SI3BbIKE
MaTEMaTHKH; COCTaBJIATh
BBIPKCHHUS, YPaBHEHUS,
HEPAaBEHCTBA U UX CUCTEMBI I10
YCIJIOBUIO 3aJ1a4M, UCCIIEI0BATh
MIOCTPOECHHBIE MOJIENIU C
HCIOJIb30BaHUEM arrapara
anredpbl, UHTEPIPETUPOBATH
MOJTYYEHHBIN pe3yabTaT; CTPOUTD
MaTeMaTHYeCKHUe MOJIEIH C
TTOMOIIbIO TEOMETPUUECKUX
MOHATHI U BEJIMYWH, peIIaTh
CBSI3aHHBIE C HUMH MPAKTHYECKUE
3a/1a4u; COCTaBJIATh
BEPOSITHOCTHYIO MOJIEh U
MHTEPIPETUPOBATH MOTYYEHHBII
pe3ysbTaT; pelaTh NPUKIIaTHbIE
3a/1auu CpeCTBaMu
MaTeMaTUYeCKOro aHaJlu3a, B TOM
YHUCJIE COLUATBbHO-3KOHOMHYECKOTO
1 (HU3UIECKOTO XapaKTepa

Tewma 1.6. Hauana
MaTEMaTHUECCKOT'0 aHaI13a.
IIpousBogHas u e€
MIPUMEHEHUE

Tema 1.7. UnTerpan u ero
MIPUMEHEHUE

Tewma 2.2. DnemMeHThl TEOpUHU
BEPOATHOCTEN U
MaTeMaTHYeCKON CTaTUCTUKU
Tema 3.2. KoopauHatel u
BEKTOPBI

Tema 3.3. MHOrOrpaHHUKH U
KpyTJble Tena

[IpakTuveckoe 3aHATHE
Nel (camocTosiTenbHas
pabora)

YCTHBIA Onpoc (m.5.1)
[IpakTrueckoe 3ansATHE
Nel (camocTositenbHas
pabora)

[IpakTuueckoe 3anaTue
Nel (camocTosiTenbHas
pabora)

[IpakTrueckoe 3ansTHE
Nel (camocTositenbHas
pabora)

[IpakTrueckoe 3aHsiTHE
Nel (camocTrositenbHas
paborta)

I119 - ymenue BbIOUpaTh
MOAXOIALINI METOJ [T peleHus
3aJ1a4M; IOHUMaHUE 3HAYUMOCTH
MaTeMaTHKU B U3y4YE€HUU
MPUPOJHBIX U OOIECTBEHHBIX
IIPOLIECCOB U SIBJICHUI; YMEHHUE
pacrno3HaBaTh IIPOSIBIIEHNE 3aKOHOB
MaTeMaTHKHU B UICKYCCTBE, yMEHUE
MIPUBOJUTH IPUMEPBI
MaTEeMaTHYeCKUX OTKPBITUI
POCCUICKON U MUPOBOU
MaTE€MaTHYECKOW HayKH

Tewma 1.1.BBenenue

Tewma 2.1. KomOunaTopuka
Tema 3.1. IIpsamsble u
IJIOCKOCTH B MPOCTPAHCTBE

YCTHBIN OIIPOC (11.5.1)
YCTHBIN OITPOC (11.5.1)
YCTHBIN OIIPOC (11.5.1)

J171s1 OLIeHKHU JOCTHXKEHHUS 3aIlJIaHUPOBAaHHBIX PE3yJIbTaTOB O0YyUEHUS IO MPeIMETy pa3paboTaHbI
KOHTPOJIBHO-OLICHOYHBIE CPEACTBA JIs IPOBEAEHUS TEKYILIErO0 KOHTPOJIA U TPOMEKYTOUHON

aTTeCTalllH, KOTOPhIC PUIIararoTcs K paboueil mporpamme mpeamera.
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1 O0uIne cBeIeHUA

®onn oneHouHbIX cpenactB (manee — POC) mpemHasHadyeH I KOHTPOJS W OIECHKH
00pa3oBaTeNbHBIX JOCTIKCHHM oOOydJarmmxcs 1o mnporpamme ydeOHoro mnpeamera OOIL07
Maremaruka.

@®OC BKIIOYAIOT B ce0 KOHTPOJIBbHBIE MaTEpUalbl Uil MPOBEACHUS TEKYILEro KOHTPOJIS
YCIIEBAEMOCTH M MPOMEXYTOUHOM aTTeCTallud IO MHpPEAMETy, KOTopas MpoBOIUTCS B (opme
9K3aMeHa (C HCIIOJIb30BAaHMEM OIIGHOYHOTO CPEACTBa — YCTHBIH OINpOoC B (opMEe OTBETOB Ha
BOIIPOCHI OMJICTOB, BHIITOJTHEHUE TMCHbMEHHBIX 3aIaHHIA)

2 Ilnanupyemble pe3yjabTaTbl OOy4YeHHSI MO TMpeAMeTy, olOecrneduBaloIIue
pe3yJabTaThl 0CBOEHHs 00pa30BaTeIbHOI MPOrpaMMBbl

Kon
pe3yJsipTar
a HaumenoBanue pe3ynbraTta o6yquH;11
o6yqleH1/1;[

c(hOpMUPOBAHHOCTH MPEACTABICHUN O MATEMATHKE KaK YHUBEPCATHHOM SI3bIKE

J1 HAyKH, CPEJICTBE MOJICTTUPOBAHUS SIBJICHUN U TIPOLIECCOB, UACSIX U METOJaX
MaTEeMaTHKH
MOHUMAaHWE 3HAYMMOCTH MaTeMaTHUKH [UIsi HAy4HO- TEXHHUYECKOro Iporpecca,

o c(hOpMUPOBAHHOCTh OTHOUICHHS K MaTeMaTHKE KaK K 4acTH 06u1eqen0Beqec1<op:1
KyJIbTYypbl Yepe3 3HAaKOMCTBO C MCTOPUEH pa3BUTHS MAaTEMAaTHKH, SBOJIOLHEH
MaTeMaTHUYECKUX HlIen
pa3BUTHE  JIOTUYECKOTO  MBIIUICHHS,  MPOCTPAHCTBEHHOTO  BOOOpa)KeHUs,

3 AITOPUTMUYECKON KYJIBTYpPbl, KPUTUYHOCTH MBIILICHUS Ha YPOBHE, HEOOXOIUMOM
JUTst Oyaytien mpoeCCHOHAIBHON e TEIbHOCTH, ISl IPOOJIKEHUsT 00pa30BaHUs U
OBJIAJICHUE MATEeMATHYECKUMH 3HAHUSAMH W YMCHHSIMH, HEOOXOIUMBIMHA B

14 MOBCEIHEBHOM JKU3HU, NIl OCBOCHUSI CMEXHBIX €CTECTBEHHO- HAYYHBIX AUCIMILITUH
U JUCIUTUTNH TpOo(}EeCCUOHATBFHOTO IIUKJIIA, JJI MOTy4YeHUs: 00pa3oBaHus B 00J1acTAX,
He TpeOyIoIuUX yriayOIeHHONH MaTeMaTHYeCKO MOATOTOBKH

15 TOTOBHOCTb H cnvoc06HOCTI) K 00pa30oBaHMIO, B TOM YHCJIE€ CaMO0Opa3oBaHUIO, Ha
MPOTSKEHUH BCEH KU3HU

16 CO3HATEIHFHOE OTHOIICHHE K HEMPEPHIBHOMY 00pa30BaHUIO KAK YCIOBHIO YCIICIIHOMN
npodeccHoHaNBLHOM U 00IIIECTBEHHON AeSITeTbHOCTH

17 TOTOBHOCTb M CIIOCOOHOCTH K CaMOCTOSITEIbBHOW TBOPYECKOM M OTBETCTBEHHOM
JESITENIbHOCTH
TOTOBHOCTh K KOJUIGKTUBHOM paboTe, COTPYAHMYECTBY CO CBEPCTHUKAMU B

JI8 00pa3oBaTeNbHOM, 00IIIECTBEHHO-ITOJIE3HOM, y4eOHO-UCCIIeI0BATEIbCKOM,
MPOEKTHOM M IPYTUX BUAAX ACSITEIbHOCTU
OTHOIIIEHHE K TPO(EeCCHOHATBHON MeATeThHOCTH KaK BO3MOXKHOCTH Y4YacTHs B

JI9 pEIIeHUH JHUYHBIX, OOIIECTBEHHBIX, TOCYJAPCTBEHHBIX, OOIIEHAIMOHATHHBIX
npo0emM

M1 YMEHHE OMNpEeAeNsATh LEeTH IeATeNbHOCTH, 3a7aBaTh MapaMeTPbhl U KPUTEPUU HUX
JIOCTYOKCHHS

M2 YMEHHE BHOCHTb KOPPEKTHBBl B JEATENLHOCTH, OLECHMBATH  COOTBETCTBUE
PE3YIHTATOB IIEJISIM, OIEHUBATH PUCKH TOCIEJCTBUN JESTETHHOCTH

M3 BJIQJICHE HABBIKAMHU TMO3HABATENbHOM, Y4eOHO- MCCIEIOBATEIbCKOW U MPOEKTHOMN
JIESITEJIbHOCTH, HaBBIKAMU pa3penieHus npoodaem

M4 CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEILHOMY IIOMCKY METOJIOB PEIICHHS
MPAKTUYECKHX 3aJ[a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MO3HAHUS




Kon
pe3yJbTar
a
06yqleH1/1;1

HanmeHoBaHHe pe3yiibTaTa 06yueHHs

M5

CIIOCOOHOCTH BBISIBIISITH IPUYMHHO-CIICACTBEHHBIE CBSA3H U aKTYaJIM3UPOBATh 3aJauy,
BBIJIBUTaTh TUIIOTE3Y €€ PELICHUs, HAXOAUTh apryMEHTHI Ul JOKa3aTelIbCTBA CBOUX
YTBEPKJICHMM, 3a1aBaTh IapAMETPbl U KPUTEPUU PELICHUS

M6

CIIOCOOHOCTH AHAJIM3UPOBaTh IOJTYYCHHBIC B XOAC€ PCIICHHA 3aJdadn pPE3YJIbTAaThI,
KPUTHYCCKHN OLUCHHUBATHL UX HOCTOBCPHOCTH, IMPOTrHO3MPOBATH M3MCHCHHUC B HOBBIX
YCIIOBUAX

M7

CIIOCOOHOCTH BbIIBUI'aTb HOBBIC HJACH, NpCAjiaraTb OPHUIMHAJIBHBIC IMOAXOAbI H
pE€UICHUS, CTAaBUTH HpO6J'ICMBI 1 3a71a4M, JOIMYCKAOKUEC aJIbTCPHATHUBHBIC PCIICHUA

M8

BJIAJICHHE HAaBbIKAMM TIOJIydeHHUs HH()OpPMAUM M3 HCTOYHUKOB PA3HBIX THIIOB,
CHOCOOHOCTh CaMOCTOSITENIBHO OCYHIECTBIATh IOUCK, aHAIU3, CUCTEMAaTH3alMI0 U
MHTEPNPETArio HHPOPMALUHU PA3THIHBIX BUJOB U (OPM MPEICTABICHHS

M9

CIOCOOHOCTh ~ OCYIIECTBJIATH ~KOMMYHHUKAllMM BO BCeX cdepax IKHU3HH,
apryMEHTHPOBAaHHO BECTH JHAJIOr, YMETh CMSr4aTh KOH(MJIMKTHBIC CHTYaIlUH,
Pa3BEPHYTO U JIOTUYHO HM3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOJIB30BAHUEM SI3BIKOBBIX
CpEICTB

MI10

CIIOCOOHOCTh ~IOHMMAaTb U  HCIIOJIb30BAaTh IPEUMYILECTBA KOMAaHIHOM U
UH/IMBUYaJIbHOU PabOTHI;

IIPUHUMATh LEIH COBMECTHOM ACATEIBHOCTH, OPraHU30BBIBATH U KOOPAUHUPOBATH
JEUCTBUSA MO €€ JOCTHKEHHUIO: COCTaBIIAThH IUIAH ACUCTBHH, PACIHPENEIATh POJIA C
Y4ETOM MHEHUH YYaCTHUKOB 00CYKAATh Pe3yIbTaThl COBMECTHOM paboThI;
npeiaraTb  HOBBIE  IIPOEKTBHI, OLEHMBaThb MJAEU C TO3ULMM  HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIATh IMO3UTUBHOE CTPATErMYECKOE INOBEIACHUE B PA3IUYHBIX CUTyalUsX,
IPOSIBIISATE TBOPYECTBO M BOOOpAKEHHE, ObITh MHUIIMATHBHBIM.

M1l

YMEHHE CaMOCTOATEIbHO COCTABJIATH IUJIaH pEUIeHHS TMPOOJIEeMBI C Y4EeTOM
MMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH M MPEIITOYTCHUIA

Mi12

CHOCOOHOCTh JlaBaTh OLEHKY HOBBIM CHUTYyallUsiM, BHOCHUTb KOPPEKTHBBI B
JIeATEIbHOCTD, OLICHUBATh COOTBETCTBHUE PE3YIIBTATOB LIEJISIM;

BJIaJICHUE HABBIKAMU IO3HABATENBHON peduIeKCHH KaK OCO3HAHMs COBEPIIAEMBbIX
JIEMCTBUM U MBICIMTENIBHBIX IPOLECCOB, X PE3YIbTATOB U OCHOBAHU;
UCIOJIb30BaHUE NPUEMOB pe(IEKCUN [Js OLEHKU CHUTyalluH, BbIOOpa BEpHOTrO
peneHus

IT1

YMEHHE OIEpPUPOBaTh MOHATHSIMM: OINpPEAEICHUE, AKCMOMA, TEOpEMa, CIIEICTBUE,
CBOICTBO, NpHU3HAK, JJ0Ka3aTe€IbCTBO, PAaBHOCHUJIbHBIE (DOPMYIMPOBKU; YMEHHE
dopmynupoBaTe 00paTHOE U IPOTHBOIIOJIOXKHOE YTBEpXKIEHHE, MPUBOJIUTH
PUMEPHI U KOHTPIIPUMEPHI, TPOBOAUTH JI0Ka3aTEIbHbIE PACCYKIECHUS MPU PEILICHUN
3a/1a4, OLICHUBATh JIOTHYECKYIO NIPAaBUIIBHOCTD PACCYKIECHUI

I12

YMEHHE OIEepPUPOBaTh MOHATHSAMHU: MHOXXECTBO, IMOJIMHOXKECTBO, OIEpaluy Haj
MHOKECTBAMH; YMEHHME HCIOJb30BaTh TEOPETHUKO-MHOXKECTBEHHBIN ammapaT Uil
ONMCAHUS PEeANbHBIX MPOILIECCOB U SBJICHUN M MPU PELICHUH 3a]a4, B TOM YHCIIE U3
JPYruX y4eOHbIX NPEAMETOB

I13

YMEHHE OIEepUpPOBaTh MOHATUSAMU: rpad, CBA3HBIA rpad, AepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHME 3aJaBaThb W OIMKCBHIBaTh Tpadbl pPa3IUUYHBIMU CHOCOOAMH;
MCIIOJIb30BaTh Tpadbl MPH PEIICHUH 3aa4

114

yMEHUE CBOOOJHO ONEpUPOBATh MOHATHSAMU: COUETaHHE, MEPECTAHOBKA, YHCIO
COYETaHMWH, YHCIO TIEPEeCTaHOBOK; OwHOM HpIOTOHA; yMeHHE TNPUMEHSTH
KOMOWHATOPHBIE (DaKThI U PACCYXJICHUS JUISl pEIICHHS 3a1a4

I15

YMCHHEC ONCPUPOBATH NMOHATHUAMH: HATYpPaJIbHOC YHCIO, LEJIO0E€ YHUCJIO0, OCTATOK IIO




Kon
pe3yJbTar
a
06yqleH1/1;1

HanmeHoBaHHe pe3yiibTaTa 06yueHHs

MOJYJIIO, PAalIMOHATIBHOE YKCIIO, UPPALHOHAIIBHOE YUCII0, MHOKECTBA HATYPAIbHBIX,
LEJIbIX, PAllMOHAIbHBIX, JEHCTBUTEIBHBIX YHMCEN; YMEHUE HCIOJIb30BaTh MPHU3HAKU
JNEIUMOCTH, HAMMCHBIIUK OOIIMH JenuTelh W HauMeHblee oO0Iiee KpaTHoE,
anroput™  EBKIMIa 1nOpu  pelIeHHMM  3a7a4y; 3HAKOMCTBO C  Pa3jIMYHbIMU
IIO3UIIMOHHBIMHU CUCTEMAaMU CUHUCIICHUS

I16

YMEHHE CBOOOIHO OINEpUPOBATh MOHATHUAMU: CTEMEHb C IEJIbIM IOKa3aTeleM,
KOpPEHb HATYPAJIbHOW CTENEHH, CTENEHb C PAllMOHAIBHBIM MOKA3aTeNeM, CTEIEHb C
JEHCTBUTENBHBIM (BEILIECTBEHHBIM) MTOKa3aTeNeM, Jorapudm ducia, CUHYC, KOCHHYC
Y TAHT€HC MPOU3BOJILHOTO YHCIIA

117

YMEHHUE OIEepPUPOBaTh MOHATUSAMH: TOXJIECTBO, TOXJIECTBEHHOE INpeoOpa3oBaHMUE,
YpaBHEHHE, HEPABEHCTBO, CHCTEMa YPABHEHUNW M HEPABEHCTB, PABHOCUIIBHOCTH
YpPaBHEHUH, HEPABEHCTB M  CHUCTEM, palUOHaIbHBbIC, HpPpaLUOHAIbHBIC,
NoKa3aTeJbHbIe, CTENIEHHBIE, JIoTapu(MUIecKkne, TPUTOHOMETPHUYECKUE yYPaBHEHUS,
HEPaBEHCTBA U CUCTEMBl; YMEHHME pEILIaTh YPABHEHHUs, HEPABEHCTBA U CUCTEMBI C
IIOMOILBIO PA3IMYHBIX IMPUEMOB; PEIIATh YPABHEHHUs, HEPAaBEHCTBA U CUCTEMBI C
[apaMeTpoM; MPHUMEHATb YPAaBHEHUSA, HEPABEHCTBA, UX CHUCTEMBbl I PEUICHUA
MaTeMaTUYECKUX 3a7a4 ¥ 3a7a4 U3 Pa3IMYHbIX 00JIacTell HAYKU U peaIbHON XKU3HU

I18

yYMEHHE CBOOOJIHO OMEepUPOBATh MOHATUAMU: rpaduk GpyHKIMU, oOpaTHas HyHKIHS,
KOMITO3UIUS (PYHKIUH, JuHEHHas (yHKOMSA, KBaapaTuyHas (DYHKIHS, CTEIICHHAs
GyHKLIUsA C LeabIM I0Ka3areneM, TPUTOHOMETpUYecKue (QYHKLUUH, OOpaTHbIE
TPUTOHOMETPHUYECKHE (DYHKIMH, IOKa3aTeIbHass W Jorapupmuueckas (yHKIUU;
yYMEHUE CTpOUTh Tpaduku (yHKIMHA, BBINOJHATH INpeoOpa3oBaHUs TIpadUKOB
GyHKIMI; yMEHHE MCIONb30BaTh I'paduKku (YHKUMH A7 W3Y4YEHUS MPOIECCOB U
3aBHCUMOCTEH MpH PELIeHNH 3a/1a4 U3 APYruX y4eOHBIX MPEeIMETOB U U3 PealbHOM
JKU3HU; BbIpakaTh (QOpMyJaMH 3aBHCHUMOCTH MEXJIy BEIMUYMHAMHU; YMEHHUE
CBOOOJTHO ONEpUPOBATh MOHATUAMHU: YETHOCTh (DYHKIMH, TEPUOAUYHOCTD (PYHKIIUH,
OTPaHUYEHHOCTh (YHKIMU, MOHOTOHHOCTh (YHKIUHU, OKCTpeMyM (yHKIUH,
HauOoJplllee M HaMMEHbIIee 3HaueHUss (QYHKIMM Ha MPOMEXYTKE; yMEHHe
IPOBOAMTH HCCIeAOBaHUE (PYHKUMU; YMEHHE HCIOJIb30BaTh CBOMCTBA U TpaduKu
GyHKUMH A8 pelleHus ypaBHEHHM, HEpaBeHCTB M 33Jad C [apaMeTpaMu;
n300paxaTb Ha KOOPJAMHATHOM IUIOCKOCTHM MHOXECTBA pEIIeHUH ypaBHEHUH,
HEPABEHCTB U UX CUCTEM

119

yMEHHe cBOOO/IHO OIepupOBaThH MOHSTUSMU: MOCJIEI0BATEIBHOCTb,
apudMeTHuecKass ~ Iporpeccusi, TeOMeTpHuYecKass  Mporpeccus, OECKOHEYHO
yObIBarolasi reoMeTpuyecKas Mporpeccus; yMeHue 3aJaBaTh MOCIIE0BATEIbHOCTH,
B TOM YHCJIE C IOMOIIBIO PEKYPPEHTHBIX (HOpMYIT

I110

YMEHHUE OIEePHPOBATH MOHATUSMH: HETPEPBIBHOCTD (DYHKIMH, aCHMIITOTHI Tpaduka
¢byHKLMY, IepBast U BTOpasi MPOU3BOAHAS (PYHKIMH, TEOMETPHUECKUI U PrU3nUecKHii
CMBICIT TIPOM3BOTHOM, TTIEpBOOOpa3Hasi, ONPEeIEHHBI HHTETPA, yMEHUE HAXOJHUTh
acUMITOTHl Tpaduka (YHKIMHM; YMEHHE BBIYUCIATH MPOU3BOJIHBIE CYMMBI,
NPOM3BEACHUS, YaCTHOTO W KOMIIO3WIMK (DYHKIHMA, HAXOAUTh YpaBHEHHE
KacaTeJIbHOH K TpaduKy QyHKIUY;

YMEHHE WCIIOJNBb30BaTh TPOM3BOMHYIO JUIA HCCIENOBaHUS  (QYHKIMHA, IS
HAXOXXJCHHUS HAWIY4IIero pEUICHHs B MPUKIAJHBIX, B TOM YHCIE COIHAIbHO-
SKOHOMUYECKUX M (PU3UUECKHX 3a]adax, Uil ONpPEICICHHUs] CKOPOCTH M YCKOPEHHUS;
HAXOJUTh IUIOIIAAN U 00bEMBI (PUTyp C TOMOILBIO HHTETpasla; MPUBOJUTH MPUMEPHI
MaTEMaTHYECKOT0 MOJICITMPOBAHHMS C TOMOIbI0 T depeHraIbHbIX ypaBHEHUH




Kon
pe3yJbTar
a
06yqleH1/1;1

HanmeHoBaHHe pe3yiibTaTa 06yueHHs

I111

YMEHUE  OINEpUpOBaTh  MOHATHSAMHU:  KOMIUIEKCHOE  YHUCJIO,  CONPSKEHHbIC
KOMIUIEKCHBIE YHWCa, MOJYJIb M apryMEHT KOMILUIEKCHOTO 4ucia, (GopMa 3amucu
KOMIUICKCHBIX 4YHcel (TreoMeTpuYecKasi, TPUTOHOMETpUYecKass M airedpandeckasi);
YMETh MPOU3BOJAUTH apuMeTnyecKkue MACHCTBUS C KOMIUIEKCHBIMU YHCIAMU;
MPUBOAUTH MPUMEPHI HCIOJIB30BaHUSI KOMIIJIEKCHBIX YHCET

1112

yMEHHE CBOOOJHO ONEpUpPOBaTh MOHATUSAMM: CpelHee apu(pMeTHYecKoe, MEHaHa,
HauOoJbllleE M HaUMEHbIIEE 3HAYEHUs, pa3Max, JAUCIIEpPCHs, CTaHJApPTHOE
OTKJIOHEHHE JUIsl  ONMCAaHWs  YUCIOBBIX  JAHHBIX; YMEHHME  HCCJIECIOBAaTh
CTaTUCTHYECKUE JTaHHBIC, B TOM YHCIE C NMPUMEHEHUEM TrpaduyecKux METOJOB H
JJIEKTPOHHBIX CPEJCTB; TpaUUecKH MCCIEeOBaTh COBMECTHbIE HAOIIOJEHUS C
IIOMOIIBIO AMarpaMM PacCEUMBaHUs U JIMHEHHON pErpeccuu

113

YMEHHE HAaXOJIUTh BEPOSTHOCTU COOBITHUHA C HCIIOJIb30BaHUEM TpaduuecKux
METO/IOB; TPUMEHTHh Ui PEUIeHHs 3afad (OPMYIBl CIOXKEHHS W yMHOKEHHS
BeposATHOCTEH, Qopmyny  monHOi  BepostHocTH, (opmyny  bepuymiu,
KOMOMHATOpHBIE (DaKThI U (OPMYIIBI; OLEHUBATH BEPOSTHOCTH PEaJbHBIX COOBITHI,
YMEHUE OIepupoBaTh MOHATUSAMHU: Ciy4yallHas BeJIWYMHA, pacHpenesieHue
BEPOATHOCTEH, MATEMAaTUYECKOE OKUIAHKE, TUCIIEPCHS U CTaHJAPTHOE OTKJIOHEHUE
CIIy4aiiHON BeNWYHMHBI, (DYHKIUU paCHpelesieHus W IUIOTHOCTH PaBHOMEPHOTO,
IIOKa3aTEeJIbHOTO U HOPMAJIBHOTO PACHpECIICHN; YMEHHUE MCIOJIb30BaTh CBOMCTBA
M3YYEHHBIX paclpeiesieHUi i peuieHus 3a/1a4y; 3HaKOMCTBO C MOHSATHSMU: 3aKOH
OOJBIIMX YMCET, METOAbl BBIOOPOYHBIX HCCIIECJOBAHUM; YMEHUE IPUBOJIUTH
MpUMEphl MPOSBICHUS 3aKOHA OONBIIMX YMCENT B MPHUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX

I114

yMEHUE CBOOOJHO ONEpUPOBaTH MOHATUAMHU: TOYKa, HpsMasi, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyY, IFIOCKUM YIoJj, ABYTPAHHBIN yroJl, TPEXI'PaHHbBIN yrol,
[IEPECEKAIOIIMECS, TAPAIUICIIBHBIE U CKPELIUBAIOIIUECS IIPSMBIE, M1apalIeIbHOCTh U
NEePHEHAUKYJISIPHOCTD MPSAMBIX M IUIOCKOCTEH, YTrOJI MEXIY IPSIMBIMH, YTOJI MEXKIY
IpPSAMON U IUIOCKOCTBIO, YIOJl MEXKIY IIJIOCKOCTSIMU; YMEHHE MCIIOJIb30BaTh IIPU
PEIICHNU 3ala4 M3YUCHHBIC (baKTBI U TCOPEMBbI INNIAHUMETPUH, YMCHUC OLICHUBATH
pasMepsl OOBEKTOB B OKPY)KAIOLIEM MHUpE; YMEHHE OINEepUpOBATh MOHATHIMU:
MHOI'OrpaHHUK, CCYCHHWEC MHOI'OrpaHHHUKA, HpaBI/IJ'II)Hblf/'I MHOI'OrpaHHUK, IIpU3Ma,
nupampaa, ¢urypa ¥ IHOBEPXHOCTh BpallleHMs, LWIMHAP, KOHYyC, wiap, cdepa,
pPa3BE€pPTKa MOBCPXHOCTH, CCUCHUA KOHYCa W HWJIHWHAPA, HMapalJICJbHBIC OCHU WA
OCHOBAHMIO, CEUYEHHUE Ilapa, IUIOCKOCTh, Kacaromascss cdepbl, HWIMHIpPA, KOHYCA;
YMEHHE CTPOUTHh CEYEHHE MHOTOTPAaHHHKA, N300paxkaTb MHOTOTPaHHUKH, (GUTYPBI U
MIOBEPXHOCTU BPAILCHUs, UX CEYECHUSA, B TOM YHUCJIE C IOMOLIBIO JJIEKTPOHHBIX
CpE€ACTB, YMCHHUC IIPHUMCHITH CBOMCTBaA TCOMETPHUICCKUX (1)I/Il"yp, CaMOCTOSTEIBHO
dbopMynupoBaTh ONpeleNeHUs] H3y4aeMbIX (Uryp, BBIIABUTATh TUIOTE3bI O
CBOICTBaxX M MpU3HAKaX reoOMEeTpHUYEcKUX (puryp, 000OCHOBBIBATh WUJIM ONPOBEPraTh
UX; yMEHHE NPOBOIUTH Kiaccu(uKauuioo (GUryp MO pa3IUYHbIM MpPU3HAKaM,
BBIIIOJIHATH HeO6XO}II/IMI)Ie JOMOJIHUTCIIBbHBIC ITIOCTPOCHUA

I115

yMEHHE CBOOOJHO ONEpPHUpPOBATh MOHATHAMM: IUIOMAAb (UTYpPBl, 00beM (QUIYpH,
BEJIMYMHA YTJIa, PACCTOSHUE OT TOYKH J0 TUIOCKOCTH, PACCTOSHHE MEXIY TPSIMBIMH,
paccTosHHE MEXIYy IUIOCKOCTSIMH, IUIOMAaAb cdepsl, IUIOMAgb MOBEPXHOCTU
NUpaMuzbl, TPHU3MBI, KOHyca, IWIMHAPA, 00beM Kyba, MPsSIMOYTrOJIEHOTO
napajjieNnenunena, MNUPaMUAbl, TNPU3MBL, IIMHApPA, KOHYca, IIapa; yMEHHe
HAXOJIUTh OTHOIIIEHHE 00bEMOB MOJOOHBIX PUTYD




Kon
pe3yJbTar
a
06yqleH1/1;1

HanmeHoBaHHe pe3yiibTaTa 06yueHHs

I116

yMEHHE CBOOOTHO ONEpPHPOBATH MOHATUSAMH: JBIKCHHE, NapallIebHBIA MEPEeHoC,
CHMMETpPHsSI Ha TUIOCKOCTH U B IPOCTPAHCTBE, IMMOBOPOT, MPeoOpa3oBaHUE MOI00MS,
noJo0HbIe (PUTYpPBI; YMEHHE pAclo3HaBaTh PaBHBIC W IMOJOOHBIE (UTYpHL, B TOM
qHCIIe B IPUPOAE, UCKYCCTBE, apXUTEKTYpE; YMEHHE UCIIOIb30BATh T€OMETPHUUCCKHE
OTHOILIEHHSI, HAXOJUTh T€OMETPUYECKHIE BEIIMYMHBI (JUTMHA, YToJl, TUIOIAaAb, 00bEM)
IpY PENICHNH 3314 U3 JIPYTUX YYeOHBIX MPEIMETOB U M3 PeaIbHON )KU3HU

1117

yMeHHE CBOOOJHO ONEPHUPOBATH MOHATUSIMH: NPSIMOYTOJbHAS CHCTEMa KOOPJIUHAT,
BEKTOP, KOOPAUHATHI TOYKH, KOOPIUHATHI BEKTOPA, CyMMa BEKTOPOB, IPOU3BEACHHE
BEKTOpa Ha YHUCIIO, PA3JIOKEHUE BEKTOpa MO 0a3ucy, CKaIsIpHOE IMPOU3BEICHHUE,
BEKTOPHOE TMPOU3BEACHHUE, YIOJ MEXIy BEKTOpaMH; YMEHHE HCIOJIb30BaTh
BEKTOPHBIN M KOOPJAMHATHBIA METOJ JJI PEUICHUs TeOMETPUUECKUX 3a7a4 U 3a]a4
OPYTUX y4eOHBIX MPEAMETOB; ONEPUPOBATH MOHATHAMH: MaTpuna 2 X 2 u 3 x 3,
ONPEICTUTENh MATPUIIBI, TEOMETPUUYECKUN CMBICII ONTPEACITUTEIS

I118

YMEHUE MOJEIUPOBATH PEAIbHbIE CUTyallud HA SI3bIKE MATEMAaTUKH; COCTABIIATh
BBIDAKECHMS, YPAaBHEHHs, HEPABEHCTBA M HUX CHUCTEMBI II0 YCIOBHIO 33Ja4H,
UCCIIeIOBaTh IIOCTPOEHHBIE MOJIEIM C MCIIOJB30BAaHMEM anmapara aireopsl,
WHTEPIPETUPOBATh IOJYYEHHBIM pEe3yibTaT; CTPOUTh MATEMATHYECKUE MOJEIH C
[IOMOILBI TEOMETPUYECKUX IIOHATUH M BEIUYMH, DPEIIATh CBA3aHHBIC C HUMU
IIPAKTUYECKHUE 3a/1a4; COCTABIATH BEPOSITHOCTHYIO MOJEIb W HHTEPIPETUPOBATH
IIOJIyYEHHBIM  pe3ysbTaT;  pemarb  NPUKIAJHbIE  33aJaud  CPeACTBAMH
MAaTEMATHYECKOTO aHajau3a, B TOM 4YHUCIE COLUAJIBHO-D)KOHOMUYECKOTO U
($U3MUecKOro xapakrepa

I119

YMEHHME BBIOMpPATh NOAXOMAIIMM METOA JUIsl pelIeHus 3a/laud; [OHUMaHUe
3HaYMMOCTH MaTeMaTHKH B M3YYEHUU MPHUPOJTHBIX M OOIIECTBEHHBIX MPOILIECCOB U
ABJICHWI; YMEHHE DPAaCIlO3HABATh IPOSIBICHUE 3aKOHOB MAaTE€MaTHKH B MCKYCCTBE,
yMEHUE NPUBOJUTH NPUMEPBI MaTEMAaTUYECKUX OTKPBITUH POCCUICKON U MUPOBOMU
MAaTEMaTUYECKON HAyKH




3 CooTBeTCTBHE OLIEHOYHBIX CPEICTB KOHTPOJIUPYEMbIM pe3yJibTaTaM 00y4eHu s

3.1 CpencrBa, npuMeHsieMble 1JI1 OLlEHKU YPOBHSI T€OPEeTUYECKO MOAT0TOBKHU

Kpatkoe
HAaUMEHOBA
HUE
paszzneina
(Momyns) /
TEMBI
TUCTIUTLITA
HBI

Kox
pe3yn
b TaTa
o0yue

HHS

ITokazarenn
OBJIAJICHHS
pe3ynbTaTamu
0o0y4eHus

HanmenoBanune
OILIEHOYHOI'O
CpEJIICTBA U MPEJCTaBICHUE
ero B ®OC

Texymmun
KOHTPOJIb

[Ipomexyrounas
aTTecTanus

Pazmen 1. An

reopa.

Tema 1.1

Bsenenue

I119

CriocoOHOCTh NEPEUNUCINTD
obnactu IIPUMCHCHUA
Mar€éMaTuKu B peanLHoﬁ KH3HH,
Ha3BaTb OCHOBHBIX YUYCHBIX~
MaTEMaTUKOB U UX BKJIaJ] B HAYKY

IT1

CriocoOHOCTh ICPCUUCIINTD
OCHOBHBIC MAaTCMAaTHUYCCKUC
ITIOHATHA, 00BACHUTH KaxXa0¢€ u3
HUX, CBA3aTh 3TH IIOHATHA C
PCaIbHBIMU SIBJICHUSAMHA

M6

CriocoOHOCTh AHAJIM3UPOBATb
paHee HOJ'Iy‘IGHHBIfI OIIBIT,
O0OBSACHUTH CBOIO TOYKY 3pCHUA

Ml11

CrocoOHOCTE
KJacCUu(UIIMPOBATh CBOM 3HAHUS

M3

CrocoOHOCTh aHATM3UPOBATh,
000011aTh M J€JaTh BBHIBOJBI,
omupasch ~ Ha  3HAHUSA U3
Pa3IMYHBIX PEIMETHBIX
oOacreit

J1

CrocoOHOCTE 00BSACHUTH
SIBIICHHE OKPY’KAIOIIEro MUpa
MATEMATHUYCCKUM A3BIKOM

Yemuouu
onpoc (n.5.1)

Tema 1.2.
PazButne
TIOHSITHS O
yHclie

112

CrocoOHOCTE
OCHOBHBIC
MHOKECTBA,

OTIPE/ICITUTh

YUCJIIOBBIC
YHOPSAOYNUTH  UX.
CriocoOHOCTE OOBSICHUTH
HAJIM4He MHOXECTBA
YHUCJIOBBIX CUCTCM.

I15

Croco0OHOCTD HUCIIOJIB30BATH
HpI/I3HaKI/I JACIINMOCTHU

1111

CrnocoGHOCTh MIPOU3BOJIUTH
apudMeTUYECKUe JIeUCTBHUSI C
KOMIUIEKCHBIMU YHCIIAaMU

J1

CrniocoOHOCTh aHANU3UPOBATh
SBJICHUSI OKPYXKAIOIIEr0 MHpa
C MTOMOIIBIO A3bIKAa MATEMaTHKH

JI14

CrniocobHOCTD OOHapyXHUBaTh

Yemnwou
onpoc
(n.5.1,

eonpocwl -

Konmponvnas

paboma (n.6.2,

sapuanm 1-2,
sa0anus 1-3)
Pasnoyposnes
ble 3a0a4u u
3a0anus
(n.6.3,
sapuanm

1-2, 3a0anue
19)




CBSI3U MEKIY IUCLUITIMHAMU,
Hcnonb30BaTe MareMaTuyeckue
IIpUEMBI IIPU PEILICHUU 3a7a4 U3

3)

IpYTUX HayK u B
IIOBCEIHEBHOMU
KU3ZHU
Tema 1.3. JI3 | CrtocoOHOCTE HCCIeq0BATh
. Bonpocul  ons
OYHKINH U SIBJIGHUE U JIeJaTh BHIBOJBI O Yemmouii onpoc RS AMCHG
rpaduxu MOJIYYE€HHBIX 3aKOHOMEPHOCTSIX (n.5.1, (n.6.1)
gonpocwl 4-8) e
M1 | CiocoOGHOCTB COCTABIIATH ILIAH Konmponsha
NEeATEILHOCTH A paboma
I18 | CrocobHOCTH BBITIOJIHSATH (n.6.2,
peodpa3oBaHus rpaduKoB sapuanm  I-
. 2
GyHKIUH, UCTIONB30BaTh rpaduku 4’ 6) 3a0aHUA
byHKIUH JUTSE U3y4eHUs
MPOLIECCOB M 3aBUCUMOCTEH TpH
pelieHn:  3amad = U3 JIPYrux
y4eOHBIX  TPEIMETOB W U3
peanbHON KU3HU
1 | CunocobrocTs chopmyanposars Bonpocut ons
JI0Ka3aTeNbCTBO PEUICHMS, 9K3aMeHa
IIPEIOCTABUTH APTyMEHTBI (n.6.1)
Konmponvnas
Tema 1.4. . pa6oma
Kopn CriocobHOCTh  OOHApYKHUBATh Yemuoui (1.6.2
2 ey
CBSI3U MEX onpoc (n.5.1,
CTENECHU U 1 oy poc ( 9 eapuanm 1-2,
UCIUIUTUHA | G0npocebl 9-
norapupm Juct P 3a0anus 7-15)
4 MH, UCIIONIb30BaTh | 34)
bl Pasnoyposne
MaTeMaTHYeCKUe TMPUEMBI TPHU
pENIeHNH 3a/1a4 U3 IPYTHX HAYK 6bie 3a0auu u
. 3a0aHUs
Y B TIOBCETHEBHOI
(n.6.3,
KU3HU
eapuanm 1-
Croco6HOCTE CBOOOHO
2, 3a0anus
OTIepUpPOBATH MOHSTUSMU: 10
116 CTETIEHb C IENBIM MOKA3aTENEM, 16, 17, 19)
KOpPEHb HaTypaJbHOW CTEIIEHH, T
CTCTIICHh C  PalMOHAIBHBIM
MoKasaresem, CTEIeHb c
JNIEUCTBUTEILHBIM
(BelIecTBEHHBIM) TOKa3aTemeM,
norapudm uncna
CriocobHOCTD pemarthb
MOKa3aTelbHblE,  CTENCHHEIC,
117 norapupMHUUECKUEe YypaBHEHUS,
HEPaBEHCTBA U CUCTEMBI
CriocoGHOCTB Bonpocul ons
I11 chopMyIupoB 9K3aMeHa




aThb J0Ka3aTCJIbCTBO PCIICHUA,
IpeaoCTaBUTh apryMEHTEI

(n.6.1)

Tema 1.5. . Pasznoyposnes
Yemmuwiii
OCHOBBI CnocoOHOCTh OOBSICHUTDH CBOO onpoc (n.5.1 ble 3a0ayu U
TPUTOHOMET e 3a0anus
P M TOIKY gonpocwvl 35-
puu 9 3pEHMsI, UCTIOIb30BaTh 57) (n.6.3,
aJICKBaTHBIC S3bIKOBBIE CPEICTBA sapuanm 1-2,
3aoanue 18)
Croco0HOCTHE CBOOOIHO
116 OIIEpUPOBATH MOHATUAMU:
CHUHYC, KOCHHYC U TAaHTCHC
MIPOU3BOJBLHOTO YUCIIA
CnocoOGHOCTH pemiaTh
117 TPUTOHOMETPUUYCCKUEC
ypaBHEHUs, HEPABEHCTBA U
CHUCTEMBI
Tema 1.6. IT1 Cnoco6HOCTh CPOopMYyIUPOBATH Yemmoii Bonpocwi oz
Hauana JIOKA3aTeNIbCTBO PELICHUS, onpoc 9K3amena
MaTreMaTH4eC MIPEIOCTABUTH APTYMEHTBI (n.5.1, (n.6.1)
éonpocwl 58- Pasznoyposues
Koro CnocoGHOCTB 65)p e P
aHamsa. JI2 | npoaHanM3MpOBaTh  HCTOPHIO 3
IIpousBogHas saoaqu u
N pa3BUTHUS MaTeMaTUKH u
1 eé N 3a0anus
CooTHecTH €€ ¢  Hay4dHO- (1.6.3
TIpHUMCHEHHE TEXHUYECKHM MPOTPECCOM 6a‘pl:lCl,H7’l’l 122
)
1| HOCTD B H
Crnoco6Hoc cBOOO/IHO sadanus 1-
119 OTIepUpPOBATH MOHATUSAMU: 5,13)
[IOCJIEOBATEILHOCTD, '
apudmernueckas u
TeOMETpHUYECKass  MPOrPECCHH,
0ECKOHEUHO yOBIBaroIIas
TeOMETpHUECKas  TPOTPECCHS;
yMEHHE 3a/1aBaTh
ITOCJIeI0BATEILHOCTH
CnocoOHOCTH BBIYHCIIATH
I110 TPOU3BOJIHBIE CYMMBI,
MPOU3BEACHUSA, YaCTHOTO U
KOMITO3UITMN  (DYHKIIUH, YMETh
WCIONIb30BaTh  MPOU3BOTHYIO
JUISL KCCIIeTIOBaHMS (PYHKITHIM
[T18 | CnocoOHOCTH  aHATU3UPOBAThH 5
Tema 1.7. HOIyYEHHBIE 3HAaHMSA u . Bonpocei ons
Yemuwii IK3AMEHA
Wurerpan u HCII0JIb30BaTh UX JIJIS ONHMCAHMS 5.1 payes
. onpoc (n.5.
ero peanbHbIX 3aBUCUMOCTElH P > | (n.6.1)Pasnoy
IpUMeHEHNe C 6 680Nnpocsl 66- PpoBHesble
MOCOOHOCTH MOIEPKUBATH
J16 UICp 73) 3a0auu u
WHTEPEC K NeATEILHOCTH
3a0aHusl
110 Croco0OHOCTh HAXOINUTh (n.6.3,
TJI0IA I U 00BEeMBI QUTYP C eapuanm 1-2,
IIOMOIIBIO UHTEIpajIa 3a0anus 0,




7.12)

Pasznen 2. KOMﬁI/IHaTopI/IKa, CTATUCTHKA H TCOPUS BePOﬂTHOCTeﬁ.

Tema 2.1.
KomOunarop
uKa

I119

CriocoOHOCTh NePEeUYUCIUTh
00J1aCTH IPUMEHEHUS
MAaTE€MAaTHUKU B PEAIbHON KU3HH,
Ha3BaTh YYEHBIX U UX BKJIA]

B HAayKy

J1

CrocoOHOCTE OOBSICHUTD
SIBJICHUE OKPYKAFOIIIETO

MHpa MaTeMaTHYeCKUM
SI3BIKOM

I13

114

CrocoOHOCTE
IIOHATHSIMU:
rpad,
HCIIOIL30BaTh
pEIICHNUH 3a1a4

OIIepPUPOBATH
rpad,  CBSI3HBIN
TIepeBo, yMEHHue
rpagsl  TIpH

Croco6HOCTE CBOOOIHO
OTICPUPOBATH MTOHATUSIMU:
COueTaHHe, IePEeCTaHOBKA, YHUCIIO
COUYETAHHM, YHUCIIO MEPECTAHOBOK;
6unoM HeloToHa; ymeHue
MIPUMEHSITh KOMOUHATOPHBIE
(akKThI ¥ pacCyKACHUS IS
pelieHus 3a1a4d

Yemuoiu
onpoc (n.5.1,
eonpocwl 74-

86)

Bonpocut ons
9K3aAMEHA
(n.6.1)
Pasznoyposnes
ble 3a0a4u u
3a0anus (n.6.3,
sapuanm 1-2,
3a0anue 11)




Kpatkoe
HaMMEHOBaH
ue pasierna
(Momyns) /
TEMBbI
JTUCIUATUTAH
bl

IToxa3zarenn
OBJIAJICHUS
pe3yJibTaTaMu
oOyueHus

HanmenoBanue
OIICHOYHOT'O CPE/ICTBA U
MPE/ICTABJICHHUE €TO B

dOC
Texym [Ipomexyro
1701 YyHas
KOHTPO arrecTauu
b b

Pasznen 2. KOMﬁI/IHaTopI/IKa, CTATUCTHKA U TCOPUS BepOHTHOCTeﬁ.

Tema 2.1.
KomOunarop
uKa

I119

CriocoGHOCTh IePEUNCIUTh
00JacTi IPUMEHEHHUS
MaTeMaTUKU B PeabHOM )KU3HH,
Ha3BaTb YUYCHBIX U UX BKJIaJ

B HayKy

1

CrocoOHOCTE OOBSICHUTE
SIBIICHUE OKPY’KAOIIETO

MHpPa MaTeMaTHYESCKUM
SA3BIKOM

I13

CrocoOHOCTH
NOHATUSAMH:  Tpad,  CBA3HBIM
rpad, JIepeBo, yMEHUe
UCTONB30BaTh  Tpadsl  MpH
pEIIeHUH 3a1a4

OIepupoOBaTh

Yemuoii
onpoc (n.5.1,
gonpocwl 74-

86)

Bonpocwt ons
9K3aMeHa
(n.6.1)
Pasuoyposnes
ble 3a0a4u u
3a0anus (n.6.3,
sapuanm 1-2,
3a0anue 11)

114

CriocoOHOCTB
OIepUPOBATH
coyeTaHue, MepecTaHOBKa,
YHCII0 COYeTaHuil, YUCIIO0
NepecTaHoBOK; OuHOM HbroTOHa;
yYMEHHE MIPUMEHSTh
KOMOUHATOpHbIE  (akTBl U
paccyxIeHHs pemeHHs
3aj1au

¢BOOOIHO
MMOHATHUSIMU:

JUIS

Tema 2.2.
DJIeEMEHTHI
TEOpUH
BEPOSITHOCTE
17| "u
MaTeMaTHyec
KOH
CTaTUCTHUKH

M3

CriocoOHOCTh ~ aHATM3UPOBATD,
KJ1acCU(UIIUPOBATH,
yIOpPSI0YUBaTh, OLEHUBATH MU
UHTEPIPETHPOBATH
MH(pOpPMaLIKIO, TOJTYy4aeMyI0 U3
Pa3IMYHBIX UCTOYHUKOB

I11

Crioco6HOCTh NePEeYHCIUTh
OCHOBHBIC MaTEMATHYCCKHUE
HOHSTHS, OOBSICHUTD KaXK/I0€ M3
HUX, CBA3aThb J3TH IIOHATHA C
peatbHBIMU
SIBIICHUSIMH

CriocobHOCTh  chopMyTUpPOBATH
JI0Ka3aTeNIbCTBO pelLIeHus,
NpeaAOCTaBUTh APT'YMCHTHI

Yemmuwiii onpoc
(n.5.1,

eonpocul 87-
101)

Bonpocul on4
9K3aMeHa
(n.6.1)
Pasznoyposnes
ble 3a0a4u u
3a0anus (n.6.3,
sapuanm

1-2, 3a0anue

11)




CrocoOHOCTD HUCCIIEN0BATH

112 CTaTUCTHYECKUE TAaHHBIC
CriocoO6HOCTh HAXOHUTh
1113 BEPOSITHOCTH COOBITUH
Pasznea 3. I'eomerpusi
CriocoOHOCTh UCIIOJIb30BaTh
NIPU PEIICHUU 33]1a9 U3YYCHHBIC Bonpocwi 0ns
1114 | caxrsr u TEOPEMBI 9K3aMeHa
TUIAHUMETPHUHA (n.6.1)
Crioco6HOCTH CBOOOIHO Konmponvhas
OIEPUPOBATH MOHATUAMMU: paboma (n.6.2,
Tema 3.1. I116 JIBIDKCHHUE, MTapaIlIeIbHbINH sapuanm 1-2,
[Ipsimbie n [epPEHOC, CHMMETPHS! Ha Yemuvrii 3a0anus 16,17)
[IOCKOCTH IUIOCKOCTH M B IIPOCTPAHCTBE onpoc Pasnoyposnes
B CriocoGHOCTD [EPEUUCIUTE (n.3.1, ble sa0auu u
TIpOCTpaHC [119 | obmactn npumenenuss | 0NPOchl 3adanust (n.6.3,
TBC MareMaTUKd B peajbHOM 102-121) sapuanm 1-2,
JKU3HHM, Ha3BaTb  OCHOBHBIX 3adanue 9)
VUCHBIX-MAaTEMaTHKOB M HX
BKJIQJI B HAYKY
CriocoOHOCTD BBIJIBUTATh
M5 THIIOTE3Y PEIICHUS, HAaXOIHUTh
apryMEHTHI JIJIS JIOKa3aTeIbCTBA
CBOMX YTBEPKJICHUIA
CriocoOHOCTE OOBSCHHUTH CBOIO
M9 TOYKY 3pEHUs, HCIOIb30BaTh
aJICKBaTHBIC SI3BIKOBBIE
CpecTBa
CnocoOHOCTb caienath YepTex K
3aJJaHuIo, CpaBHUBAThH
JI3 MOJIYdYeHHBIE  pPe3YyJbTaThl  C
MOCTaBJIICHHOH 3aJaduei
CnocoOHOCTb MIaHUPOBATh
M4 CaMOCTOSATEIIbHBIN ITOUCK Bonpocul ons
Tema 3.2. METO/IOB peIIeHUSs Yemuorii K3aMeHa
Koopaunar IIPAKTUYECKUX 3a7a4 onpoc (n.6.1)
Bl u CriocoOHOCTh caenarh 4epTexx Kk | (n.5.1, Koumponon
BEKTOPBI 3aJIaHHUIO, CpPaBHHUBATh | 60NMPOCHI as paboma
JI3 HOoJNydeHHble  pe3yabTaTel ¢ | 122-134) (n.6.2,
MOCTaBJIICHHOM 3a/1a4eil eapuanum 1-
CriocoOHOCTh UCTIOIB30BATh 2,
1117 BEKTOPHBIN ¥ KOOPINHATHBIN 3a0anus 18-20)
Tema 3.3. METOJI IS PELIEHUS
Mmuororpa reOMETPUUYECKUX 3a/1a4 Vemuoiii
HHUKH 1 CrnocoOHOCTE  ChOPMYIUPOBATE onpoc Bonpocwt 0ns
KpyTJIbIC I11 JI0Ka3aTelbCTBO PELICHHS, | (5 | IK3amena
Tena. MPEIOCTaBUTh APTYMEHTBI sonp 0’ bl (n.6.1)
Pasnoypoenesoi
CriocoGHOCTD cBOOOIHO 135-201) e 3a0ayu u
IT15 OIEepUpOBATH MOHSTHSIMMU: 3adanus (n.6.3,
TUIOMIA b buryps1,00bemM sapuanm 1-2,
burypsi, BEJIMYMHA yria, 3a0anus 8,




paccTosHue OT TOYKH [0
IUIOCKOCTH, PACCTOSTHHE MEXKIY
OPSIMBIMU, PACCTOSIHUE MEXITY
TUIOCKOCTSIMU, TUIOMAAb chepsl,
IUIOIIANb MTOBEPXHOCTHU
MUPAMHJIBI, TPU3MbI, KOHYCA,
MUATUHAPA, 00BeEM KyOa,
PSIMOYTOJIBHOTO
napajuleJicnumnea, UPAMHUIBI,
NPHU3MBI, [WJIUHApPA, KOHYCA,
napa

M4

CnocoOHOCTh MIAHUPOBATH
CaMOCTOSITEIbHBIN MONCK
METOJIOB PELICHUS
HpaKTI/I‘-IeCKI/IX 3a1a4

J1

CnocoOHOCTh OOBSACHUTH
SIBJICHUE OKPYIKAIOIIETO MHpa
MATEMATUYECKHAM S3bIKOM

14, 15, 20)

3.2 CpencrBa, npuMeHsieMble 1JIs1 OLlEHKH YPOBHS IPAKTHYECKOH MOATOTOBKHU

Kparkoe Kon Haumenosanune
HaUMCHOBA | nesy iy [Tokasaresb OBJIaJCHUS OLIEHOYHOT'O CPEJCTBA U
paglgeena TaTta pe3ysbTaTaMu 00ydeHUs MPEJICTABICHHUE €r0 B
(Motyns) / oOyue _ DOC
TEMBI HUS Texymmii [IpomexyTou
TUCIIUTLITN KOHTPOJIb Hast
HBI aTTecranus
Paznen 1. Anredpa.
I15 Cnoco0OHOCTh UCTIONIB30BATh
MIPU3HAKHU JCTUMOCTH
CriocoO6HOCTh BBIOMpATh
M1 Konmponvn
ONTUMAJbHBIC TyTH PELICHUS
Tema 1.2. as paboma
CnocoOHOCTh ~ OOHapyXHUBaTh
PasButne Camocmosm (n.6.2,
OHSITHA CBA3M MOXJY NMCUMIUIMHAMH, | - o 7
v} -
J14 WCIIOJIb30BaTh MAaTEMaTUYECKUE éapuanm
meie. MIPUEMBI TIPH PEUICHUH 3a7a4 U3 padoma 2,
ITpakTHdecko " MNel(n.5.2 3a0anus 1-3)
JIPYTHX HayK U B TIOBCSTHEBHOMN
e 3ansATue Ne KUBHI sapuanmul 1- Pasnoyposnes
1-2 2
Crioco6HOCTh OOBSICHUTH ) bzeas’a()aqu u
SIBIICHUE OKPYXKAIOMIET0 MHpa 2 6“; ui
JI1 MaTEeMaTHYECKUM SI3BIKOM (n.6.3,
sapuanm 1-2,
CnocoOHOCTb pemaTth sadanue 19)
palioHaJbHbBIE ypaBHEHUS U
117 HEpPABEHCTBA
Crioco6HOCTh UCIONB30BATh
TOTOBBIC KOMITBIOTEPHBIC
Tewma 1.3. .
o IT8 [IPOrpaMMBbI B [IOUCKaxX  IIyTeu
YHEIHH 1 pelIeHus
rpaguKy. MaTeMaTHueckux 3amad u ux | Camocmosm
IIpakTruecko
WILTIOCTPAIAN elb Hasl Konmponvn




e 3ausaTtue Ne
1

M3

CrocoOHOCTh  OCYIIECTBIIATH
MMO3HABATEIIPHYIO H  y4eOHO-
UCCIIEIOBATEIbCKYIO
JeSITeTHHOCTD

Ml11

Cnooco0HOCTH
KIIACCU(PUITUPOBATH
CBOU 3HAHUA

a7

Cr1ocoOHOCTE

ITAHUPOBA
Tb
CaMOCTOSTEIIbHYIO IESTeIbHOCTh

paboma
Ne2(n.5.2
sapuanmuol
1-2)
Teopueckoe

3a0anue(n.5
3)

as paboma
(n.6.2,
eéapuanm I-
2,

3a0anus 4-6)

Tema 1.4.
KopHnu,
CTEIICHU U

JI0TapUPMBbI.

IIpakTueck
0€ 3aHATHE

Ne 1-3

117

CnocoOHOCTD MIPUMEHSATH
CTaH/IAPTHBIC IMPUEMBI PELICHUS
panroOHaIbHBIX u
HMppalrOHaJIbHbIX,
MOKa3aTeNbHBIX, CTENEHHBIX,
YpaBHEHUU U HEPABEHCTB

IT6

CrocoOHOCTD CcBOOOIHO
OTIepPHPOBATH TOHATHUSIMHU:
CTEIEHb C LEJIBIM MOKa3aTeseM,
KOpPEHb HATYpPAJIbHOW CTEIECHH,
CTENIeHb  C  pallMOHAJIbHBIM
1oKazareseM, CTETIeHb c
JeHCTBUTENIBHBIM

(BelLleCTBEHHBIM) I10Ka3aTeseM,
Jorapudm ymucia

M7

CnocoOHOCTD
HOBBIE HJIEH, npearaTh
OpI/IFI/IHaJ'[I)HI)Ie IOoAXO0AbI n
pellieHus, CTaBUTh MPoOIeMbl U
3a/1a4H, JIOTTYCKAIOIITHE
albTepHATHBHBIC PEIICHUS

BbIJIBUI'aTh

M2

CnocoOHOCTh OCYIIECTBIIATD,
KOHTPOJIMPOBATh U
KOPPEKTHPOBATH CBOIO
JeSTeTbHOCTD

J14

CnocoOHOCTh  OOHapyXHUBaTh
CBSI3U MEXIY AUCHUIUIMHAMH,
UCTIOJIF30BaTh MaTeMaTHYECKUE
IIpUEMBI IPU PELICHUH 3a/1a4 U3
JIPYTUX HAayK U B MOBCEIHEBHOMN
KHU3HU

Camocmosme
JIbHAs paboma
Ne3(n.5.2
eapuanmul 1-
2)

Konmponvn
as paboma
(n.6.2,
eapuanum 1-

2,

3a0anus 7-15)
Pasuoyposnes
ble 3a0a4u u
3a0aHUs
(n.6.3,
eapuanm 1-2,
3adanus 10,
16, 17, 19)

Tema 1.5.
OCHOBBI
TPUTOHOMET
pun

117

Crioco6HOCTh PUMEHSTh
CTaH/IapTHBIE IPUEMBI PELICHUS
TPUTOHOMETPUUECKHUX
ypaBHEHUH W HEPABEHCTB

I16

CnocoOHOCTh CBOOOHO
OIEpUPOBATH MOHSTUSIMH:
CHUHYC, KOCHHYC M TaHTEHC
IIPOM3BOJILHOTO YHCJIa

Camocmoam
JAbHAA
paboma

Pasznoyposnes
ble 3a0ayu U
3a0aHUs




[IpakTrueck CnocoOHOCTh BeIABUTATh | Ned(n.5.2 (n.6.3,
O€ 3aHsATHE HOBBIE HJeH, npemaraTh eéapuanmul 1- eapuanm 1-2,
Ne 1 M7 OpPUTMHANIBHBIE  TOAXOABl U 2) 3aoanue 18)
peIIeHHs], CTABUTh TIPOOJIEMBI U
3a7aud, JIOITYCKAOIINE
QIbTEPHATUBHBIC PEIICHUS
CriocoO6HOCTB 00CyX1aTh,
UCCIIEIOBATh SIBIICHHSI B
JI8 rnpouecce KOJUJIEKTUBHOU
paboTHI. CnocoO6HOCTh
OpPraHU30BBIBATH JEATEIBHOCTD
B COTPY/ZIHUYECTBE CO
CBEPCTHUKAMH
CrocoOHOCTh  aHaIM3HPOBATH
Tema 1.6. IT18 | nomyueHHBIE 3HAHUS u
Hauana UCIIOJIB30BaTh UX JUIS OMTUCAHUS
MaTeMaTHde peabHBIX Camocmosm Pasnoyposnes
CKOTO 3aBUCUMOCTEH ¢lbHa bie 3a0auu u
aHam3a. CrocoOHOCTh BbrpcsTE | Pa0oma 3adanus
IIpoussoan I110 | mpou3BOAHEIE CYMMBI, Ne5(n.5.2 (n.6.3,
as v eé HPOM3BENEHUS, YacTHOro u | 6d4pudnmol 1- | eapuanm 1-2,
PUMEHEHH KOMITO3ULIUY (YHKIHHA, yMETb 2) 3aoanus 1-3,
e. UCTIOJNB30BAaTh  TPOU3BOJHYIO 13)
[TpakTHuec JUIst uccraenoBanust QyHKIU
KOE 3aHsITHE
No 1 CrocoOHOCTh  OCYIIECTBIISATS,
M2 KOHTPOJIMPOBATH u
KOPPEKTHPOBATh CBOIO
JIeSITETTHHOCTD
Mi1 Crioco6HOCThH BBIOMpPATh
ONTUMAJTbHBIC TIYTH PEIICHUS
Tema 1.7, CrocoOHOCTh  aHAIM3MPOBATH
Wsrerpan u IT18 | momydeHHBIE 3HAHUSA " Camocmosm Pasnoypoenes
ero UCMOJIb30BaTh UX JUISL ONTUCAHUS | elbHas ble 3a0auu u
IpHMCHEHHE, pealbHbiX paboma 3a0anus
TpaxTHuecko 3aBHCHUMOCTEN Ne6(n.5.2 (n.6.3,
e samsrie No Cnoco6HOCTh HAaXOIWTh | 6apuaxmvl - sapuanm 1-2,
1 [110 | mwiomaan u o6beMbl Quryp ¢ | 2) 3a0anus 6, 7,
MOMOIIBI0 UHTETpaia 12)
CriocobHOCTh K 00pa3oBaHUIO,
JI5 B TOM YHCJIe CaMOOOpa30BaHUIO
CnocoOHOCTH BBIOMpATH
Ml11

ONTHUMAJIBHBIC ITYTU PCIICHUA

Paszpnen 2. KomOMHAaTOPUKA, CTATUCTHKA U TEOPHsI BEPOSITHOCTE.

Tema 2.1.
KomMOwunaro
puKa.
IIpaxTruec

114

CnocoOHOCTh CBOOOIHO
OIEpUPOBATH TIOHSTHSIMHA :
COUYETaHHE, TIEPECTaHOBKA,
YUCIIO  COYETaHHH, YHUCIIO
MePECTaHOBOK; OMHOM

HeroTroHa; ymeHHEe HIpPUMEHATH
KOMOWHATOpHBIE  (aKThl |

Camocmoam
ebHas
paboma

Pasznoyposnes
ble 3a0ayu U
3a0aHUs




KO€ 3aHATHE
Ne 1

paccyx aeHust
3a1a4

IJil pCHICHUA

CriocoOHOCTH BBIOMPAThH

Ne7(n.5.2
eéapuanmul 1-
2)

(n.6.3,
eapuanm 1-2,
s3aoanue 11)

M1l
ONTUMAJIbHBIC TIYTH PEILICHUS
M7 CriocoOHOCTB BBIJIBUTATH
HOBBIC UJICH, TIPEJIaraTh
OpPUTHUHAIIBHBIC TIOJXO/IBI U
pEIICHHSI, CTABUTH TIPOOJIEMBI U
3aJ1auu, OMYCKAroIIne
QIbTEPHATUBHBIC PEIICHUS
CriocoOHOCTh TPUMEHSTH
MOJTy4YCHHBIC 3HAHUS B
JI9 npodeccuoHanbHOM
NESITETbHOCTH [P~ PEIICHUH
00IIeCTBEHHBIX TTPOOIIEM
CriocoO6HOCTB OTIHCHIBATH
IIPOIIECCHI u SIBJICHHSI
Tema 2.2. P o
IT113 | umeromue BEPOSITHOCTHBIN
DNeMEHTbI
XapakxTep, BBISIBIISITh
TECOPHUH
. CTaTUCTHYECKUE Camocmosm Pasnoyposnes
BEPOSITHOCTEH
" 3aKOHOMEPHOCTH B pCAIbHOM | enbHas ble 3a0auu u
Y MUpe paboma 3a0anus
oii CnocoOHocth  ompenensate u | MNe§(n.5.2 (n.6.3,
OIICHUBATh BEPOSITHOCTH eéapuanmul 1- sapuanm 1-2,
CTaTHUCTHKH. .
I118 | HacTyruieHHd COOBITHI B 2) 3adanue 11)
IIpakTHuecko CHTVALISIX
e 3ansaTue Ne yant
1 CnocoOHOCTh HCCIIEIOBATh
I112 CTAaTUCTUYECKHE JTaHHBIC
CriocoOHOCTh IPUMEHSTh
[Tony4yennble 3HAHUS B
JI9 npodeccruoHaIbHON
NESITeTPHOCTH NP PEIICHUH
00I1eCTBEHHBIX TPOOIEM
CrocoOHOCTh  OCYIIECTBIIATS,
M2 | konTponMpoOBaTh u
KOPPEKTHPOBAThH CBOIO
JeSITETbHOCTD

Pazpnen 3. I'eomerpus.

Tema 3.1.
IIpsimMble 1
IIJIOCKOCTH B
IIPOCTPAHCTBE

I11

CnocoOHOCTh c(hOpMyIHPOBAThH

JI0KA3aTeNbCTBO pelieHus,
MIPEIOCTABUTH APTYMEHTBI
Crioco6HOCTh NEePeUnCIIATh

1114 OCHOBHBIC TOHATHS O TIOCKHX
U TIPOCTPAaHCTBEHHBIX QUTYpaX,
OIKCHIBATh UX CBOMCTRBA
CriocoO6HOCTD PUMEHSTD

I[116 | w3y4eHHBIE CBOICTBa
reomMeTpuueckux  uryp u

Camocmosm
enbHas
paboma
No9(n.5.2

sapuanmol 1-2)

Konmponvn
as paboma
(n.6.2,
eéapuanm I-
2,




[IpakTruecko

e 3ausaTtue Ne
1

bopmyIbl B
YKU3HEHHBIX

peanbHbIX

CUTyallusaXx

M2

CriocoOHOCTH OCYILECTBIIATS,
KoHntponmposats u
KOPPEKTHPOBATh CBOIO
JIESITENIBHOCTD

M5

CnocoOHOCTD BBIJIBUTaTh
TUIOTE3y PpEHICHUS, HaXOIUTh
apryMeHThI JJIs 10Ka3aTelbCTBa
CBOMX YTBEPXKJACHUN

JI3

CnocoOHOCTh clienaTh YePTekK K
3aJJaHMIO, CrpyNIupoBaTh
HECKOJIBKO r€OMETPUUYECKUX
¢uryp, CpaBHHBATh
MOJITy4YEHHBIE PE3YIbTAThI C
IMOCTaBJICHHOM 3a7aucit

3a0anus 16,17)
Pasnoypoenesoi

e 3a0auu u
3a0anus (n.6.3,
séapuanm 1-2,
3a0anue 9)

Tewma 3.2.
Koopaunar
Bl U
BEKTOPBI.
IIpakTrHuecko

e 3ausaTtue Ne
1

IT18

CriocoO6HOCTB pacro3HaBartb
reoMeTpuuecKkre (Urypbl Ha
yepTexKax, MOJICISAX, B
peabHOM

MHpE

I117

Crioco6HOCTb UCII0JIb30BaTh
BEKTOPHBII M KOOpPAVHATHBIN
METO[ I peleHus
r€OMETPUYECKUX 3a]1a4

MI12

CnocoOHOCTE
JIEMOHCTPHUPOBATH
LEJICYCTPEMIIEHHOCTD B
MOMCKAX M MPUHATUH PEIICHU,
Pa3BUTOCTH

MIPOCTPAHCTBEHHBIX
MIPEJICTaBICHU I

JI3

CnocoOHOCTh caenaTh YepTex K
3aJJaHUIO, CTpYNIUPOBATH
HECKOJIBKO F€OMETPUYECKUX
¢buryp, cpaBHUBATb
MOJIY4YEeHHBIE  pEe3YyJbTaThl  C
MMOCTaBJIEHHOI 3agauei

JI5

CriocobHOCTh K 00pa3oBaHUIO,
B TOM YHCJIe CaMOOOpa30BaHUIO

Camocmosm
envHas
paboma
NelO(n.5.2

sapuanmol 1-2)

Konmponvn
as paboma
(n.6.2,
eapuanm 1-
2,

3a0anus 18-20)

Tema 3.3.
MHororpanau
KU U KPYTJIbIe
Tena.
IIpakTruecko

e 3aggaTue Ne
1

IT18

Cr1ocoOHOCTE
rCOMETPHYUECKUE
yepTekax,
peaabHOM
MUpE

pacro3HaBaThb

¢burypsl Ha
MOJIETSX, B

IT15

CcBOOOIHO
OHATUSMUA:

CrocoOHOCTE
OTIepUpPOBATH
IUIOIAAb burypsi, 00BeEM
¢burypel,  BeJIWYMHA  YIUIa,
paccTossHUe OT TOYKH  JIO
TJIOCKOCTH, PACCTOSIHUE MEXIY

Camocmosm
envHas
paboma
Nelln.5.2

Pasznoyposnes
ble 3a0auu u
3a0aHus

(n.6.3,
sapuanm 1-2,




NPSIMBIMHU, PACCTOSIHUE MEXKIY
MJIOCKOCTSIMH, TUIOIIAAb Chephl,

IJI0IIAIb IIOBEPXHOCTU
OUpaMUzIbl, TPHU3MBI, KOHYCa,
UIHHIPA, 00BeM KyOa,
PSIMOYTOJIBHOTO

napajuiejenuneaa, MUpPaMu/bl,
MPU3MBI, [WIWHIpa, KOHYcCa,

niapa
CnocoOHOCTD BBIJIBUTaTh
M7 HOBBIE HJIeu, npennararhb
OpUTHHAJIbHBIE  TMOAXOIbl U
pellIeHus, CTaBUTh MPOOIEMBbI U
3ajauu, JIOTTYCKAIOIIIe
aJIbTEPHATUBHBIC PEIICHUS
CnocoOHOCTh MPUHUMATH LIETH
MI10 | coBMeCTHOM JIeATEIIHHOCTH,
NPOSBISATE  TBOPUECTBO  H
BOOOpaxeHwue, OBITh
WHUIIMATUBHBIM
CriocoOHOCTE  OOHApYXHMBATh
Jl4 CBSA3M MEXIYy ITUCIHUILUIMHAMU,

HCIIOJIB30BAaTh MAaTEMaTUYECKHE
IIPUEMBI [IPU PELICHUH 3a7a4 U3
JIPYrUX HayK U B IIOBCEHEBHOU
JKU3HU

sapuanmol 1-2)

3a0anus 8,
14, 15, 20)




4 Onucanue npoueaypsl OeHUBaHUA

Pesynbrartel 00y4yeHHS MO AMCUUIUIMHE, YPOBEHb CPOPMUPOBAHHOCTH KOMIETEHIIUN
OIICHUBAIOTCS 110 YETHIPEXOATHHON MIKAJIE OIICHKAMU: «OTIUMIHOY, «XOPOIIO»,
«YAOBIETBOPUTEIBHOY, «HEYIOBIECTBOPUTEILHO.

Tekymias arrectanus Mo AUCIUIUIMHE TPOBOJUTCS C IEJIbI0 CUCTEMATHUYECKOM TPOBEPKHU
IocTkeHU  oOywatommxca. OObeKTaMH OLEHUBAHUS  SIBISIOTCA: CTENEHb  yCBOGHUS
TEOPETHUUECKUX 3HAHUU, YPOBEHb OBJIAJICHUS MPAKTUUYECKUMU YMEHUSIMUA U HAaBBIKAMU IO BCEM
BUJaM yueOHOW palboThl, KadyecTBO BBIIIOJIHEHUS CAMOCTOSTEIbHOM paldoThl, YyueOHas
JUCUUIUIMHA (aKTUBHOCTh HA 3aHATHUAX, CBOEBPEMEHHOCTH BBIMOJHEHUSI PA3JIMYHBIX BHJIOB
3a/IaHu, TIOCEIAEMOCTh BCEX BHJIOB 3aHATHH 110 aTTECTYSMOM IUCIUILIHHE).

[Ipu npoBeneHUM MPOMEKYTOUHOM aTTECTAI[MU OLIEHUBACTCS JIOCTHUKEHHE CTYACHTOM
3alJIaHUPOBAHHBIX MO JUCHUIUIMHE pPE3yJIbTaTOB OOyueHHus, 00ecrneuHBAIONIMX pe3yJIbTaThl
OCBOCHHS 00pa30BaTEIbHON MporpaMMebl B 1iesioM. OTieHKa Ha 3a4eTe, 9K3aMeHE BBICTABIISETCS C
YU4ETOM OIIEHOK, MOJYYCHHBIX MPU MPOXOXKICHUU TEKYyIeHd aTrrectaluu. BeicuuThiBaeTcs
cpeaHMid Oayl C y4eTOM OILIEHKH, IOJYYCHHOM Ha 3adeTe, SK3aMEeHE M OKPYIJISeTCS T10
MaTeMaTUYeCKUM TpaBujiaM (B Cllyd4ae CHOPHOTO pe3ylbTaTa, IpPHU BBICTABIECHUH OIECHKU
pelieHne TPUHUMAETCS UCXO/IA U3 Pe3yIbTAaTOB 3aUeTa, IK3aMEHA).

Kputepuu onieHuBaHus YCTHOTO OTBETa
(oLICHOYHBIE CPEICTBA: coOece)0B8ane)

5 6a,1710B - OTBET MMOKa3bIBACT MPOYHBIC 3HAHHUS OCHOBHBIX IPOIECCOB N3y4aeMOW PeIMETHOM
o0nactu, OTIMYaeTcd TIIYOMHOW W IOJIHOTOM pPACKPBITHS TEMbl; BIaJEHUE TEPMHHOJIOTHYECKUM
anmapaToM; yMeHHe OOBSICHATH CYIIHOCTb, SIBJICHHUI, IPOIECCOB, COOBITHI, IETaTh BHIBOABI U
0606HIGHI/I$I, AaBaTb ApryMmMeHTHUPOBAHHBIC OTBETBHI, NPUBOAWUTL IIPUMCPBI; CBO6OZ[HO€ BJIaACHUC
MOHOJIOTHYECKOW peublo, JIOTHYHOCTh M IOCJIECI0BATEIbHOCTh OTBETA; YMEHUE MPUBOJUTH MPUMEPHI
COBpPEMEHHBIX IIPOo0OJIeM U3ydyaeMoil 06sacTu.

4 Ganna - OoTBEeT, OOHAPY)KMBAIOUIMH NPOYHBIE 3HAHUS OCHOBHBIX IPOLECCOB H3ydaeMOn
IpeIMETHOW 00JacTH, OTJIMYaeTcs TIJIYOMHOM U TIOJHOTOM pacKphITUsS TEMBbI, BIIaJICHHUE
TEPMUHOJIOTHUECKUM amlaparoM; yMeHUE OOBSICHATH CYIIHOCTb, SIBICHMH, MPOLECCOB, COOBITHIA,
JieNaTh BBIBOABI W 0000IIEHHS, [aBaTh apryMEHTHPOBaHHbIE OTBETHI, IPHUBOJIUTH IPHUMEPHI;
CBOOOIHOE BIIaJICHHE MOHOJOTMYECKOH peublo, IOTHYHOCTh U IMOCIEI0BATEIbHOCTh 0TBeTa. OHAKO
JIOITyCKAETCs OIHA - IBE HETOUHOCTHU B OTBETE.

3 0asia — OTBET, CBHUICTEJIBCTBYIOIIMH B OCHOBHOM O 3HAHUHM IIPOIECCOB H3ydaeMOM
OpeMETHOW 00JacTH, OTIMYAIOIIMICS HEIO0CTATOYHOM TIIIyOMHOM M IMOJHOTOM PacKpbITHUS TEMBI;
3HAHUCM OCHOBHBIX BOIIPOCOB TCOPHUU, ci1abo C(l)OpMI/IpOBaHHI)IMI/I HaBBIKAMH aHaJIu3a HBHGHI/Iﬁ,
IPOIIECCOB, HEJJOCTATOYHBIM YMEHHEM JaBaTh apryMEHTHPOBAaHHbIE OTBETHI U NMPUBOJUTH NPUMEPHI;
HEJI0CTaTOYHO CBOOOIHBIM BJIaJICHHEM MOHOJIOTHYECKOH peuslo, JIOTHYHOCTBIO,
MOCJIEI0BATENbHOCTBIO OTBETAa. JIOMyCKaeTCsl HECKOJIBKO OMMOOK B COAEp)KaHUU OTBETa; HEYMEHHE
MIPUBECTH MIPUMEP PA3BUTHS CUTYAILMH, IPOBECTHU CBA3b C APYTUMHU aClIEKTaMH U3y4yaeMoi 00JIacTH.

2 faju1a — OTBET, OOHAPY)KMBAIOLIUI HE3HAHUE MPOLIECCOB M3y4aeMoil MpeIMeTHON 00JacTH,
OTHanIOMHﬁCﬂ HeFHy6OKI/IM PACKPBITUEM TEMBI; HE3HAHUEM OCHOBHBLIX BOIIPOCOB TCOPHUH,
HeC(OPMHUPOBAHHBIMH ~ HAaBBIKAMU  aHalW3a  SIBJICHUH, TpOILIECCOB; HEYMEHHEM  JaBaThb
APTYMCHTUPOBAHHEBIC OTBECTHI, CJIa0BIM BJIaACHHUEM MOHOJIOTHYECKOH PEYBIO, OTCYTCTBUEM JIOTUYHOCTHU
U TocienoBaTeabHOCTH. JlomyckaloTess cepbe3Hble OIIMOKM B COJEp)KaHMM OTBETa; HE3HaHHe
COBpPEMEHHOM NnpolaeMaTuki u3yyaemMon o0IacTH.

Kpurtepun oneHuBanns NHCbMEHHOH padoThI
(OLIEHOUHBIE CPENICTBA: KOHMPOAbHASA pAOOMA, CAMOCMOAMeNb HAs paboma,).

5 0aJ1710B — CTY/IEHT HOJIHOCTHIO BBIIOJIHUI PaboTy, TOUHO OINPEACIIUB €€ COACpKAHNUE U
coctapisifone. B jormyeckux paccykIeHusX U OOOCHOBAHHWHU pEUICHHs HET MpoOesoB u
OomMOOK, BBIBOJBI 000CHOBaHbI. CTYNEHT BIaJeeT HABBIKOM CAMOCTOSITENIbHOW pPabOTHI MO



3aJJaHHOM TeMe; METO/IaMH M IIPUEMaMH aHalTN3a TCOPETHUECKUX /MM MPAKTHYECKUX aCIIEKTOB
u3yyaeMoil obnmactu. DaKTUUECKUX M MAaTEMAaTUYECKUX OIIMOOK, CBSI3aHHBIX C MOHHMaHHEM
MaTtepuaa, HeT; rpadudecku padbora opopmiieHa MPaBUILHO.

4 Oamma - paboTa XapaKTEpU3yeTCsl CMBICIIOBOM IEIBHOCTBIO, CBSI3BHOCTBIO U
MIOCJICIOBATEIPHOCTIO M3JIOKEHHS;, JOMyIeHo He Oonee 1 ommOku mpu pemenun. Paborta
BBINOJIHEHA ITOJHOCTBIO, HO OOOCHOBAHMS LIaroB peLIeHHs HelocTaToyHbl. He Bce BBIBOJBI
C/IeNaHbl W/WiM 000CHOBaHBI. DAKTHUYECKUX OIIMOOK, CBSA3aHHBIX C IMOHMMaHUEM MaTepuaia,
Het. Jlonmymiensl oiHa-1Be omMOKK B ohopMiIeHnn paboThl.

3 6aJj1a — CTY/ICHT MPOBOMT JOCTATOYHO CAMOCTOSITEIIbHBINM aHAJIN3 OCHOBHBIX ATAIOB U
CMBICIIOBBIX COCTaBJISIOIIMX paOOThI; MOHMMaeT 0a30BbIE OCHOBHI MaTepuana. Perienue
PACKpBITO HE TIOJHOCTHIO, 0OOCHOBAHMSI IIArOB PEIICHUS] HEIOCTATOYHBI. BBIBONIBI HE ClIEIaHBI
W/WM BBIBOJBI He oOocHOBaHbl. JlomymieHo He Gojee 2 ommOOK B pEHICHUH, O(POPMIICHUU
paboTHI.

2 Ganna - pabora mpexacraBiseT cobOoil pemieHuMe 0e3 Kakux Obl TO HU OBLIO
KOMMEHTapueB, 000cHOBaHM. He packpeiTa CTPYKTypa M TEOpPETHYECKasi COCTABJIISIONIAsT TEMBI.
BeiBogs! oTcyTcTByIOT. JlomymieHo Tpu wim Ooliee TpeX OMMOOK B pEIIeHHH, B OPOPMIICHUH
paboTHI.

KpnTeplm BBICTABJICHUS OUECHKH CTYACHTY HA 3ayere/ IK3aMeHe

(OLICHOYHBIE CPEACTBA YCMHbBINL ONPOC 8 (opme O0meemos HA 60NPOCHL OUNEMO8,
BbINOJIHEHUE NUCOMEHHBIX PAZHOYPOBHEBHIX 3a0aY U 3A0AHULL)

Ormenka 1o
IPOMEXKYTOUHOM XapakTepruCTHKA KauyecTBa CPOPMUPOBAHHOCTH KOMITCTCHITHI

aTTcCTalluu

CTyneHT AeMOHCTpUpPYeT CHOPMUPOBAHHOCTH JTUCHUTLITMHAPHBIX
KOMIIETEHIIM Ha TMPOJBUHYTOM YpOBHE: OOHapyXHBaeT
BCECTOPOHHEE, CUCTEMAaTHYeCKOe U TITyOOKOe 3HaHUE y4yeOHOro
Mmarepuaia, yMEeT TECHO YBA3BIBaTh TEOPHUIO C MPAKTUKOM,
CBOOOJTHO CHpaBISIETCS C 3ajadaMH, BOMPOCAMH W JAPYTHMHU
BUJAMU TPUMEHEHMs] 3HAHUHM, NpUYEeM He 3aTpyJaHsercs ¢
OTBETOM npu BUJION3MCHCHUU SaI[aHI/II\/’I, IMpaBUJIBHO
00OCHOBBIBAaET MPUHATOE pEIICHUE, BIaJeeT Pa3sHOCTOPOHHUMHU
HaBbIKaMHU U IIpUEMaMH

BBITIOJTHCHHA MPAKTHYCCKUX 3a1a4.

«3a4TeHO) /
COTIIMIHO»

CTyneHT AeMOHCTpUpYyeT chOPMUPOBAHHOCTH UCHUTLTHHAPHBIX
KOMIIETEHIIM Ha 0a30BOM ypOBHE: OCHOBHBIE 3HAHHS, YMEHUS

«3a4TeHo» /
OCBOCHBI, HO  JIONMYCKAIOTCSI  HE3HAYHMTEIbHBIC  OMIHOKH,

«XOpOLIO»
HETOYHOCTH, 3aTPyIHEHUS NP AHAUIUTHYECKUX OIEepaALUX,
MEepEeHOCe 3HAHUM 1
yMeHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYallH.
«3a4TeHo» / CTyneHT JAeMOHCTpUPYeT CPOPMUPOBAHHOCTH TUCIUTUITMHAPHBIX
«YIOBJIETBOPUTECILHO) KOMIIETEHIINI Ha TOPOTOBOM YPOBHE: HMMEET 3HAHUS TOJIBKO

OCHOBHOTO MaTepuaja, HO HE YCBOWJI €ro JeTaled, B XOHe
KOHTPOJIbHBIX ~ MEPOIpPHUSATHH  JOMYCKaloTCid  3HAYUTENbHbIE
OLIMOKH, HEZ0CTaTOYHO IIpaBWJIbHbIE (bopMyITHPOBKH,
HapyIICHUs JIOTUYECKOM TMOCIeI0OBAaTeIbHOCTH B U3JI0KEHUU
IIPOrPaMMHOI0  MaTe€puala, UCHBITBIBAET 3aTPyAHEHUs IIpH
BBIMIOJTHEHUH  MPaKTHYECKUX  paboT, TMpu  ONEepUpPOBAHUH
3HAHUSAMHU U YMEHUSIMU

IIPY UX NIEPEHOCE HA HOBBIC CUTYALUH.




«HE 3a4TEeHO» /
«HEYIOBJIIETBOPUTEILHO»

CryneHT AeMOHCTpUpYyeT CHOPMUPOBAHHOCTH AUCHUIUTMHAPHBIX
KOMIIETEHIIMI Ha YPOBHE HMKE IIOPOTOBOTO: BBIABIISIETCS MOJIHOE
WM TNPAKTUYECKH IIOJIHOE OTCYTCTBUE 3HAHUM 3HAYUTEIIBHOU
4acTW  NOPOrpaMMHOrO  MaTepuana, CTYAEHT  JOIyCKaeT
CYyILIECTBEHHbBIE

OIIMOKH, HEYBEPEHHO, C OONBIINMH 3aTPyJHEHUSIMHU BBITOIHIET
MpaKTH4ecKre paboThl, yMEHHUS U HABBIKK HE C(HOPMUPOBAHBI.




5. HpI/lMepr OLCHOYHBIX CPEACTB JIsl IPOBCACHUN Telcymeﬁ arTrecranuun

5.1 Bonpocs! AJis1 cobeceqoBanus (YCTHOTO ONMpPoOCa):
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0.
. Kakyto ¢yHK1IMIO Ha3bIBAIOT CTENEHHON (DYHKITUEH C 1eNIbIM MoKa3aTesneM?
12.
13.

Kaxkue gncia Ha3pIBatOT APOOHBIME?

Kakue onepanuy BbIIOJIHSIOTCA HA MHOKECTBE PALIMOHATIBHBIX YHCe?
BepHo nu yrBepxAcHUE:
a. Ecuum HarypanbHOe 4HMCIo AeTUThCs Ha 6, TO OHO AEIUTCA Ha 3;
b. Ecnm cymma AByX 4MCeN YETHOE YUCIIO, TO KKIOE ClIaraeMoe YeTHO;
C. Ecuum npousBenenue 1ByX 4ncesl paBHO HYJIIO, TO KaX/Iblii MHOXHUTEb PaBEH HYJIIO;
d. Ecnu ky0 HEKOTOPOTO YMCIIA IETUTCS Ha 8, TO 3TO YUCIIO YETHO?
Kakoe uncio Ha3pIBatOT HAUMEHBLIMM (HanOOJbIINM) 3HaYeHHE (QYHKIIMN Ha MHOXeECTBE?
Kakyro ¢ yHKIMIO Ha3bIBAIOT YETHON (HEYETHOM)?
Kakum cBoticTBoM 06s1aaeT rpaduk 4eTHOU (HEYeTHOM ) PyHKITUU?
CdopmynupyiiTe Mpu3HaK MOCTOSHCTBA/BO3pacTaHusl/yObIBaHUS (DYHKIIUU.
Kakyto Touky Ha3bIBalOT TOUKONW MakcUMyMa (pyHKIUHU? TOUKOM MUHUMYMa QyHKIUKN?
Kakyro ¢pyHKIMIO Ha3bIBAIOT CTENIEHHON (PYHKIMEH ¢ HATYpaIbHBIM MTOKa3aTeaem?
Cdopmynupyiite cBoiicTBa QyHKIMHN y = X"

Kaxkas purypa sBisiercst rpadukoM GpyHKIHH Y = X°?
Chopmynupyiite coiicTsa Gyrkuun y =x", n € N.

UTto Ha3bIBAIOT KOPHEM N-i CTeTeHH U3 yucia a, rae n € N, n > 1?

I1py KaKKX 3HAYCHHAX a IMEET CMBICI BEIpaxenne 2k+1va, ke N?
Yo Ha3bIBAIOT apU(PMETHICCKIM KOPHEM N-i CTENIEHH U3 HEOTPHUIIATEIBHOTO YHCIIA a, T/IC
ne N,n>1?

I1py KaK¥X 3HAYCHASAX a HMEET CMBICT Bhpaxerne2va, k€ N?

Cdopmymupyiite cBoiictBa yukmun y = 2k+1v/q, ke N.

Cdopmymupyiite cBoiictBa pyHKImn y = 2v/a, k€ N.

CdopmynupyiiTe cBOHCTBA KOPHS N-i CTENEHHU.

Kakyro ¢pyHKIMIO Ha3bIBAIOT CTENIEHHON (PYHKIMEH ¢ pallMOHAIBHBIM ITOKa3aTeneM?
ChopmynupyiiTe CBOICTBA CTEMEHU C PAIIMOHAIBEHBIM TTOKA3aTelIeM.

Kakoe ypaBHeHHe HAa3bIBAIOT UPPALIUIOHAIBHBIM?

O06e yacTu ypaBHEHHUsI BO3BEJIM B HEUETHYIO cTeNeHb. O0s13aTeNbHO JI UCXOAHOE U
HOJy4eHHOE ypaBHEHUs OYAYyT paBHOCHIIbHBIMU?

O06e yacTH ypaBHEHHUsI BO3BEJIM B YETHYIO CTeNeHb. O0513aTeNbHO JIM HCXOJHOE U
HOJy4eHHOE ypaBHEHUs OYAYyT paBHOCHIIbHBIMU?

Kak M0>XHO BBISIBUTh IOCTOPOHHHE KOPHU YPaBHEHUS?

Kakyro TeopeMy U Kakoe CeICTBUE U3 HEE UCTIONb3YIOT IIPU PELIEHUH IT0KA3aTEIbHBIX
ypaBHEHU/HEPABEHCTB?

Yo Ha3bIBAIOT JOTapu(pMOM MOJI0KUTEIBHOTO YKcia b 1o OCHOBaHUIO a?

Kakoe paBeHCTBO Ha3bIBalOT OCHOBHBIM JIOTapU(PMHUUECKUM TOXKIECTBOM?

Kakoii norapu¢m Ha3bIBaIOT 1ECATUYHBIM?

ChopmynupyiiTe cBOiCTBa J0orapruMOB.

Kakyro ¢pyHKIMIO Ha3bIBAIOT JIOTapU(pMUIeCcKOi?

Cdopmynupyiite cBolicTBa JTorapupMUIEcKOr QyHKIHH.

Kakyro Teopemy u kaKkoe cieJCTBUE U3 He€ MPUMEHSIOT IIPH PEILICHUH JTOTapH(PpMHUUECKIX
ypaBHEHU/HEPABEHCTB?

YTo Ha3bIBAIOT YIJIOM B OJMH paguan?

KaxoBa panuannas mepa yria, pagHoro 1°?

UeMy paBHa JTMHA IyTH OKPY>KHOCTH paauyca R, cogepskateit o paa?
UTo Ha3bIBAIOT KOCUHYCOM YTJjia TOBOPOTAa? CHHYCOM YyTJIa MOBOPOTa? TAHT€HCOM yIJa
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mmoBopoTa?
KakoBa o6nactb onpeneneHus GyHKIUU y = sin X? y = cos X?

KaxoBa ob6nacts 3HaueHmid PpyHKIMHU y = sin x? y = cos x?
Yemy paseH sin (0+27n), tne n € Z? cos (a+2nn), rae n € Z?

KakoBa obnacts onpenenenust yHkuuu y = tg x?

KaxoBa ob6nactes 3HaUeHM QyHKINHN y = tg X?
Yemy paBeH tg (a+2mn), rae n € Z?

Korna rosopst, uro yroa o sBisiercs yriiom [ yerBeptu? Il werBeptu? Il werBeptu? IV
4EeTBEPTH?

Kakue 3HaKu UMEIOT CHHYC, KOCUHYC U TAaHT€HC B KaXKIOW U3 KOOPJUHATHBIX YETBEpTEH?
Kakue 3 TpuroHomMeTpuueckux (QyHKIHHA SBISIOTCS YETHBIMH, a KaKUe - HEYSeTHBIMU?
Kakyro ¢yHKIHMIO Ha3pIBAIOT EPHOTAUECKOMN ?

Kakoe paBeHCTBO Ha3bIBalOT OCHOBHBIM TPUTOHOMETPUUECKHUM TOKIECTBOM?

Kakoe To1ecTBO CBSA3BIBAET TAHI€HC M KOCUHYC OJHOTO U TOTO Y€ apryMeHTa?
Cdopmynupyiite mpaBuia, KOTOPEIMA MOXXHO PYKOBOACTBOBATHCS MPH MPUMEHEHUN
(dbopMyJ IpUBEIEHUS.

Uto Ha3bIBAIOT apKKOCHHYCOM uncia b?

Kakoii Bug umeer popmyna KopHeil ypaBHeHHs cos X = 1? cos x = 1? cos x =17

[Tpu kakux 3HaUEHUSAX b ©MeeT KOPHHU ypaBHEHHE Sin X = b?

Uto Ha3BIBAIOT apKCUHYCOM YHncIia b?

Uto Ha3bIBAIOT apKTaHT€HCOM uncia b?

HazoBute dhopmyny KopHeil ypaBHeHHs tg X = b.

Uto Ha3bIBAIOT MpUpaleHueM PYHKIIUU B TOUKe?

ITo xakoil popmyse onpenensitoT MTHOBEHHYIO CKOPOCTh?

[To xakoit popmyse onpenenstoT YriioBoi kodhPpUIMeHT KacaTelbHOHN K TpaduKy QyHKIHH
B TOUKe?

Chopmynupyiite TeopeMy 0 Npou3BOJHOM: 1) cyMMBI; 2) MPOU3BEACHHUS; 3) YaCTHOTO.
Kaxoit Bug nMeeT ypaBHEHHE KacaTeJIbHOU, TPOBEICHHON K rpaduKy QYHKITUHN / B TOUKE C
abcuuccoit xn?

CdopmynupyiiTe npu3HaKk TOUKH MaKCUMyMa; TOYKH MUHUMYMa.

Onummre, Kak HallTH HauOoJIbllIee U HAUMEHbLIee 3HaueHus AU depeHurpyeMoil pyHkuuu
Ha NpoMexyTKe [a; b].

OnwumuTe 1IaH ucciae10BaHNus CBOWCTB (YHKIIUU.

Kakyto pyHK1IMIO Ha3bIBAIOT NIEPBOOOPA3HOM JaHHON (PYHKIIMU Ha 33JJaHHOM IIPOMEXYTKE?
CdopmynupyiiTe OCHOBHOE CBOMCTBO MEPBOOOPA3HOIA.

Kaxkyro 3anuch Ha3bIBaIOT OOIIMM BUOM MEpBO0Opa3HbIX (GyHKIMH f HA 3aJaHHOM
IPOMEXYTKE?

ChopmynupyiiTe mpaBuiIa HaX0XJACHHUS TIEPBOOOPA3HOIA.

Kakyro ¢urypy Ha3pIBatOT KpUBOJMHEWHON Tpanenuei?

[To xakoil popmyse MOKHO BBIUHUCIUTD IJIOMIAAb KPUBOJIMHEWHOMN Tpanenuu?

Yro Ha3bIBAIOT ONpeAeaEHHBIM HHTErpaioM GyHKuuu f Ha mpomexyTke [a;b]?

Kakoe paBeHcTBO Ha3biBatoT popmyinoit HeroTona-JIeli6numna?

Onummre, KaKO€ MHOXKECTBO Ha3bIBAIOT YIOPSAI0UYEHHBIM.

UYTO Ha3BIBAIOT NEPECTAHOBKON KOHEYHOIO MHOKECTBA?

Kak Ha3pIBalOT 1 0003HAYAIOT POU3BEACHUE MTEPBBIX N HATYPAIBHBIX YUCEN?

[To xakoif Qopmyae MOXXHO BBIYMCIUTh KOJHMYECTBO IEPECTAHOBOK N-3JIEMEHTHOIO
MHOkeCTBa?

Yo Ha3bIBAIOT pa3MELICHUEM U3 N AJIEMEHTOB 110 k 371eMeHTOB?

[To kakoit popmyIie MOKHO BBIYHCIUTH KOJIMYECTBO pa3MeIeHHH U3 n-3J1eMEHTHOTO
MHOX€ECTBA 10 K 3J1IeMEHTOB?

YTo Ha3bIBAIOT COYETAHUEM M3 N 3JIEMEHTOB 10 k 311eMeHTOB?

ITo xakoii popmMyIie MOKHO BBIYUCIUTH KOJTMYECTBO COYETAHUM M3 N 3JIEMEHTOB 110 k
AIIEMEHTOB?



82. Uto Ha3bIBAIOT NMEPECTAaHOBKOM KOHEUHOTO MHOKECTBA?
83. UTo Ha3bIBAIOT pa3MELICHUEM N-3JIEMEHTHOTO MHOXECTBA 1O K 311eMeHTOB?

84. Uto Ha3bIBAIOT COYETAHUEM N-3JIEMEHTHOI'O MHOKECTBA 1O K 31eMeHTOB?

85. Kakyro ¢opmyny HazbsiBatoT 6uHOM HbloTOHA?

86. ChopmynupyiiTe cBoiicTBa TpeyroiabHuKa [lackans u OMHOMUATBHBIX KO(DDUITEHTOB.
87. Kakue coObITHS Ha3bIBAIOT HECOBMECTHBIMHU?

88. Kakoe coOpITHE HA3BIBAIOT 0OBbETUHEHUEM JIBYX COOBITHI M KaK ero 0003HAYaoT?

89. UeMy paBHa BEpPOSATHOCTb OOBEIMHEHHS IBYX HECOBMECTHBIX COOBITHI?

90. Kakoe coObITHE Ha3bIBAIOT NIEPECEUCHUEM JIBYX COOBITHI M KaK ero 0003Ha4aroT?

91. Kak MOXHO BBIYHCIIUTH BEPOSTHOCTh OOBEIUHEHUS IBYX COOBITHIA?

92. Kakoe coObITHE HA3BIBAIOT JIOTIOJTHEHUEM COOBITHS M KaK €ro 0003Ha4arT?

93. Kak MOXHO BBIUMCIIUTH BEPOATHOCTD JOTIOJTHEHUS COOBITHSA?

94. Kakue naBa coOBITHSI HA3BIBAIOT HE3ABUCUMBIMU?

95. Kakue nBa cOOBITHS Ha3bIBAOT 3aBUCUMBIMUA?

96. Kak HaliTl BEepOSTHOCTH IEPECEUCHNUST HE3ABUCUMBIX COOBITHIA?

97. Uto Ha3bIBAIOT CIIy4aliHOM BETUYHMHON?

98. Yto HA3BIBAIOT MHOYKECTBOM 3HAUCHHH CITy9aifHOW BEINYHHBI?

99. Yo Ha3bIBAIOT paclpeaesieHUeM BEpOSTHOCTEN CilydaifHON BEJIMYUHBI?

100. Kakoe pacmpenencHie BEpOSITHOCTEH Ha3bIBAIOT ONHOMHATBLHBIM?

101. Yro Ha3pIBAarOT MAaTEMAaTUYECKUM OXKHJIAHUEM CITy4aifHOW BEIINYHHBI?

102. Kak B MaTeMaTHKe Ha3bIBAIOT NIEPBOHAYAILHBIC TIOHSATHS, KOTOPBIM HE JIAI0T OIIPEICIICHUS?
103. Kakwue ¢urypsl BXOIAT B CHUCOK OCHOBHBIX MOHSATHI cTepeoMeTpun?

104. B kakoM cirydae rOBOPSAT, UYTO MpsiMasi IEpPECeKaeT IIOCKOCTh?

105. B kakoM ciyyae roBopsT, YTO IUIOCKOCTH IEepPeceKaroTcs?

106. HazoBuTe n3BEeCTHBIE BaM IPOCTPAHCTBEHHBIC (PUTYPHI.

107. U3 kakux ¢uryp cocTouT MOBEepXHOCTh MHOTorpaHHuka? Kak ux Ha3bIBaroT?

108. Yro HazpIBaroT peOpaMu MHOTOTpaHHHUKA? BepmmaaMu MHOTOrpaHHHUKA?

109. Kakwue BubI MHOTOTPaHHUKOB BbI 3HaeTe? OMUIINTE ’TH MHOTOIPAaHHHUKH.

110. Kakwue cyniecTBYIOT CIy4ad B3aUMHOTO PACIIONIOKEHHS JIBYX TPSMBIX B IPOCTPAHCTBE?
111. CdopmynupyiiTe npU3HAK MapauieTbHOCTH NPSIMON U MIIOCKOCTH.

112. ChopmynupyiiTe MpU3HAK MapaUICTHHOCTH ABYX IIIOCKOCTEH.

113. Yro Ha3bIBAIOT YIJIOM MEXAY IBYMsI T€PECEKAIOLUTUMHCS MPSIMbIMU?

114. Yemy paBeH yroi Mex1y AByMsl MapajjieIbHbIMU IPSIMbIMU?

115. Yro Ha3bIBAIOT YIJIOM MEXKAY BYMsI CKPEIINBAIOLIMMHUCS IPSIMBIMU?

116. CdopmynupyiiTe mpu3HAK MEPIEHANKYISIPHOCTH MPSIMON U TUIOCKOCTH.

117. Yro Ha3bIBaIOT pacCTOSIHUEM OTTOYKH JI0 IUIOCKOCTU? PaccTossHueM OT mpsiMoit 110
napajuiesabHOM el iockoctu? PaccrostHrueM Mexay AByMs NapajlieIbHBIMU MJIOCKOCTAMU?
118. Cdopmynupyiite TeopeMy 0 Tpex NepHEHANKYIApax.

119. Yemy paBeH yroi MEeXIy MPSMON U IIIOCKOCTHIO, €CITU TIpsiMast TapauieIbHa TUIOCKOCTH?
[Tpsamas npuHaIeKuT mwiockoctu? Ipsmas nepneHaAuKyIspHa MI0CKOCTH?

120. Kakyio ¢purypy Ha3bIBarOT JUHEWHBIM yIJIOM JBYTPAHHOTO yriia?

121. Yro Ha3bIBaIOT BETMYMHON JABYTPAHHOTO yria?

122. Kak HaliTH paccTOSTHAE MEXIY IBYMS TOUYKaMH, €CIIH U3BECTHBI X KOOPIUHATHI?
123. Kakoii BeKTOp Ha3bIBAIOT HYJIEBBIM?

124. Yro Ha3BIBAIOT MOIYJEM BEKTOpa?

125. Kakwue BeKTOpbl Ha3bIBAIOT KOJJTMHEAPHBIMU?

126. Kakwue qBa HEHYJIEBBIX BEKTOPA HA3BIBAIOT PABHBIMU?

127. Kak HaliTH MOyNb BEKTOPA, €CJIM U3BECTHBI €0 KOOPIUHATHI?

128. OnummTe NMpaBUiIo TPEYTOJIBLHUKA JIJISl HAXO0XKICHHSI CyMMBI BEKTOPOB.

129. OmnwumuTe npaBuiIo MapaiesorpaMMa sl HaX0XIEHUS CYMMBI JIBYX BEKTOPOB.

130. Onwmmwmre MpaBuiIO MapajuIeenuIe1a 1k HaX0KICHHUS] CYMMBI TPEX BEKTOPOB.

131. Kakoii BeKTOp Ha3bIBAIOT Pa3HOCTHIO ABYX BEKTOPOB?

132. CdopmynupyiiTe coueTaTeIbHOE U PACTIPECTUTEIIbHBIC CBONCTBA YMHOKECHHS BEKTOpa Ha



YHCITO.
133. Kakwue BeKTOpbI Ha3bIBAIOT NEPIICHANKYISAPHBIMH?

134. UYto Ha3BIBAIOT CKAJISPHBIM MPOU3BEACHUEM JABYX BEKTOPOB?
135. Yto Ha3bIBarOT MHOTOIPAHHUKOM?

136. Kakwue rpaHu MHOTOTpaHHUKA HAa3bIBAIOT COCETHUMHU?

137. Yro Ha3bIBAIOT ABYIpaHHBIM YIJIOM MHOTOTpaHHHKA?

138. Kakoii MHOrOrpaHHHUK HA3bIBAIOT BBHITYKJIBIM?

139. Yro Ha3bIBatOT IPU3MOI?

140. Yto Ha3bIBAIOT BBICOTOM MPU3MBI?

141. Kaxkyto npusmy Ha3bIBarOT mpsamMoii? HakmoHHOM?

142. Kakyio npu3My Ha3bIBalOT MPaBHILHON?

143. Yto Ha3BIBAIOT JUATOHAILHBIM CEUYCHHEM MTPU3MBI?

144. Yto Ha3BIBAIOT IJIOMIAIbI0 OOKOBOM MOBEPXHOCTH TPU3MBI?

145. Yemy paBHa 1101a1s O0OKOBOM MOBEPXHOCTH MPSIMON MTPU3MBI?

146. Yto Ha3BIBAIOT NMAPAJUICICITUIICIOM?

147. Kakwue rpanu napasuienenumnesia Ha3plBatoT MPOTUBOJISKATUMHU?

148. Kakoli mapayienenures] Ha3bIBaOT MPSIMBIM?

149. Kakoli napajienenumnes] Ha3bIBatOT MPSIMOYTOJIbHBIM?

150. Yro Ha3BIBAIOT U3MEPEHUSMH MPSMOYTOIBHOTO Hapayienenunena’?

151. Kakum cBOICTBOM 00JIa1at0T IMArOHANIH Mapasuienenumnena’?

152. Cdopmynupyiite TeopeMy O KBaapaTe TUaroHaIH MPsIMOYTOJIbHOTO IMapauIieseuIeaa.
153. UYto Ha3bIBarOT mUpamMuaon?

154. Yrto Ha3bIBAIOT BHICOTOW MUPAMUIBI?

155. Kakoe ceueHue Ha3bIBalOT AMArOHAIBHBIM CEUEHHEM MUPaMUIbI?

156. Kakyio nupamuy Ha3bIBarOT MIPABHIBLHOMN?

157. Yrto Ha3bBaroT anogeMoil IpaBUILHOM MUPAMU/IBI?

158. Yto Ha3BIBAIOT TJIONIAIBI0 OOKOBOM MTOBEPXHOCTH TUPAMUTBI?

159. Yemy paBHa miomaab O0KOBOM MOBEPXHOCTH MPAaBUIBHOM NMUpaMub?
160. OnummuTe, KaKOKH MHOTOTPAHHUK HA3bIBAIOT YCEUEHHOW MUPAMUION.

161. OmnwumuTe 371€MEHTHl YCEUEHHONW MHUPAMHU/IBL.

162. Kakyro yce4€HHYIO MpaMuy Ha3bIBaIOT MPABUIIBHOMN?

163. Yro HazbIBaroT anodemMoil MpaBUIbLHON YCEUEHHON MUpaMuIb1?

164. Yro Ha3BIBAIOT IJIOMIAbI0 OOKOBOM MOBEPXHOCTH YCEUEHHOMN MUPaMHUIBI?
165. Yemy paBHa miomaab O0KOBOM MOBEPXHOCTH MPABUIIBHOM yCeUEHHOM nMupaMuabl?
166. Kakoe Teo Ha3bIBAIOT MUITUHAPOM?

167. Omnwumute, 4TO Ha3bIBAIOT OOKOBOI MOBEPXHOCTHIO LMIUHAPA.

168. Yto Ha3pIBAlOT OCHOBAHUSMU IIVITHHPA?

169. Kakoe Teno Ha3bIBAIOT TEJIOM BpalleHUs?

170. Yto Ha3BIBAIOT OCEBBIM CEUCHUEM ITWITHHIpA?

171. U3 kakux GuUryp cocTouT pa3Béprka uInHapa?

172. Tlo xaxoii ¢hopMyIie BEIYUCIISAIOT TUIOMIAAb OOKOBOW MOBEPXHOCTHU LIMIMHpA?
173. Tlo xaxoii ¢opMyIie BEIYUCIISAIOT TUIOIIAAb TOTHON MOBEPXHOCTH LIMIUHIpA?
174. Kaxkoe Teno Ha3bIBaIOT KOHYCOM?

175. Omnwumute, 9YTO Ha3bIBAIOT OOKOBOM MOBEPXHOCTHIO KOHYCA.

176. Yro Ha3pIBaroT ocHOBaHWEM KoHYyca? Ochio kKoHyca? BeicoToi koHyca?
177. Yto Ha3bIBAIOT OCEBBIM CEUCHHEM KOHYca?

178. U3 gero cocTouT pa3BépTka KoHyca?

179. Yro npuHMMAIOT 3a IO OOKOBOM MOBEPXHOCTH KOHYCa?

180. Ilo kako#i hopMyIie BEIYUCISIOT TUIOIIAAb OOKOBOW MTOBEPXHOCTH KOHYyca?
181. TIlo xaxoii opMyse BEIYUCISIOT TUIONIAAb OTHOM MOBEPXHOCTH KOHYca?
182. UYrto Ha3bIBarOT OOKOBOM MOBEPXHOCTHIO YCEUEHHOTO KOHYCa?

183. UYto Ha3bIBAIOT OCEBBIM CEYCHHUEM YCEUEHHOIO KOHYyca?

184. UYrto mpuHUMAIOT 3a TUIONIA b OOKOBOW MMOBEPXHOCTH YCEUEHHOTO KOHYCa?



185. Ilo kakoit hopMyIe BEIYUCISIOT IUIOINIAIb OOKOBOW MOBEPXHOCTH YCEYEHHOTO KOHYyca?

186. Yto HazbIBatoT chepoit?

187. Uto Ha3wBarOT paanycom chepsl; 1uaMmeTpom chepbi?
188. Uemy paBen nuametp cdepsl, eciu e€ paauyc paBeH r?

189. Yro HazpIBatoT mapom?
190. Yto Ha3pIBAIOT AHAMETPOM Itapa’?
191. Yro Ha3pIBatOT 00BEMOM Tema?

192. Yro 3HaUMT U3MEPUTH OOBEM MHOTOTPAaHHHUKA?

193. Ilo kakoii ¢popmyIe BEIYUCIAIOT 00BEM MPU3MBI?

194. Tlo kakoit popMyIe BEIYUCIAIOT 00BEM TUPAMUIBI?

195. Tlo kakoii popmyIe BEIYHCISIOT 00BEM YCEUEHHON THUPaMUIbI?

196. Ilo kxaxoii opmyIe BEIYUCISAIOT 00bEM KOHYCa?

197. Tlo xaxoii ¢popmyIe BEIYUCISAIOT 00bEM yCeUEHHOTO KOHYca?
198. Ilo kakoit popMyIie BEIYUCISAIOT 00BEM MIIIUHIpA?

199. Ilo kaxoii opmyIe BEIYUCISAIOT 00BEM M1apa?

200. YTo Ha3BIBAIOT ILJIOMIA/ILIO IOBEPXHOCTH MIapa?

201. TIlo xaxoii (hopMyJsie BEIYUCIAIOT TUIOMIAbL chepb?

5.2 IlpuMepbl caMOCTOATEILHBIX PadoT

1. CamocrositensHas padota Nel. Pa3Butre moHATHS 0 YuCIe.

BapuanT 1
1. TlpencraBbTe B BHAEe OECKOHEUHOMH
JeCATUIHOM MIEPUOTUIECKOM npobu
palrOHATIBHBIC YK CIIA:
4 715 6
2. Haiigure 3 npo6u, kotopbie OynyT

GobILe °, HO MeHBbIIe ° ,
11 11

3. Brryucnure:
32 15 13 2
1 -2 +

(4 - (4,254 — 1,134: 0,28)
49 49 14 3
+1,114
4. Beruucnure npuOIMKEHHO:
1,006°

5. IIpeobGpa3yiiTe
(ynpoctuTte) palmoHaibHOE
BBIpaKECHUE:

y2 1-x 1- xy2

x+1.y—1_y—1

6. Pemmre ypaBHEHHE:
2x* = 5x*+2=0
7. Pemmrte HepaBEeHCTBO:
(Bx—2)>—4x(2x—3)>0

Bapuant 2
1. IlpencraBpTe B BHIE OECKOHEUHOM
JECSITUUHOM MEPUOUYECKON npobu
palroHaNIbHbIE YHCA:
31;_6;5;_52;
4 1311 9
2. Haiinure 3 npobu, KOoTOphIe OYAyT

0oJIblIe

° , HO MCHBIIIE 6
13 13

3. Boruncnure:
1 61 1 7 11
[8,6-4-(590~4 15 )] (40:212+1,34)
4. Bpraucaute npudIuKeHHO:
1,001°
5. IlpeoOpa3yiiTe (yrpocTure)

palOHaIbHOE BbIpaXKEHUE:

a b-a’h b’—a

b-1

ab+b ab—a
6. Pemmre ypaBHEHue:
2x*=3x*+1=0
7. PemuTe HEpaBEHCTBO:
x(3x —2)— (2x —3)°<0




2. CamocrositensHas padora Ne2. OyHKIUK U TpaduKh

BapuanTt
1

1. @yukiws 3axana popmyoit f(x) =2,

x+4
Haiinure: a) f(1); 6) £(0).
2. Haiinute obmacTh onpenencHus QyHKIIMHA

flx)= Vx — 3
3. HaiinuTe MHOXXECTBO 3HAUYECHUH (PYHKITUH
=2 +4

4. SIpngercd U YETHOH WIH
HEYETHOU

dynxmus: a) f(x) = 7x° — 5x;
6) f(x) =2

2x—8
5. Ha  pucynke  wu3oOpaxen  rpaduk
byHKIIUN
y = f(x), omnpeneneHHoii  Ha
npomexytke [-3,5; 5]. Ilomb3ysach

rpadukom, HaiinuTe: a) f(—2);

0) 3HAYEHUs X, IPU KOTOPBIX f(x) =

3; B) HynH (QyHKIIHH;

') HanOoJIbIIIee U HAMMEHbIIICE 3HAUCHHUS
GbyHKIIY;

1) 001acTh 3HAUYCHUH (QYHKIMH;

€) KOJIMUECTBO KOpHe# ypaBHeHus f(x) = a

BapuanTt
2

1. ®ynkuums 3agana hopmymoi f(x) = *°,

x+4
Haiigure: a) f(2); 6) f(—1).
2. Haiigute obnacTs onpenenenus GpyHKIuu

fx)="x+4
3. Haiinure MHOXECTBO 3HaUeHUN (DYHKITMH
fx)=2x*—1

4, SIBngercs M YETHOH WA
HEYETHOU

dynkums: a) f(x) = x° + 2x%;
) f(x) =

2x+8
5. Ha pucynke nzobpaxen rpaduk GyHKIHH
y = f(x), onpenencHHO# Ha
npoMexytke [-4; 5]. [Tonb3yscek
rpaduxom, Haiiaute: a) f(—2);
0) 3HaYeHUs X, IpU KOTOpBIX f(X) =
3; B) Hynu (QyHKINH;
) HanOOoJIbIIIee M HAUMCHBIIICE 3HAYCHHUS
GyHKIUY;
1) 00651acTh 3HAUCHUN (QYHKIIUY;
€) KOJIM4eCTBO KOpHe# ypaBHeHus f(x) = a
B 3aBUCHUMOCTH OT 3HAYCHUS A

B 3aBHCHUMOCTH OT 3HA4Y€HUS 11 R |
ljh T 11 =4+ —— - H
2 HENEENRNI \ /
A ; P TN AT
RIEEYEAENLEN id g - \3 -2 Hmi0 ! 2\3/5 Ak
] 1T - ] Fs ENANNES y.an
| | (T TP [
L L 6. Ha pucynke nu3obpaxeH rpapuk GyHKIUU
6. Ha  pucynke wm300paxkeH  Tpaduk y = f(x). Tloctpoiite rpaduk
byHKumM dynkmm: a) y = f(x) +2;6) y = f(x

¥ = f(x). Iloctpoiite rpaduk

(b};I;KHHH: A)y=f(x)+2,0)y=f(x

-8
[y

/

/
S ER :
/
I

"y

-3).

\ 4 .
5
L[ N/ ANEN

24 .




3. CamocrosrensHas pabora Ne3. Kopuu, crenenu u gorapudMsl

Bapuanr 1

1. ®ynkums 3agana Gopmyinoii f(x) = x™.
Cpasuure f(5,6) u f(2,4).
2. Haiigute 3HaueHUE BBIPAKCHHUS:

3 .
a) 33V8 + 4°V-32 + *625;  6) ﬂ"'z——.
' V2
3. Pemmre ypaBHenue \° x =2

4. Ympoctute BEIpaKeHHE:
2
a) *Na®; 6) m? “Vm.
5. Haiinure 3HaUCHUE BBIPAKEHUS:
a) 125s;  6) 32°%,
6. IlpencraBpTe BEIpaKECHUE B BHJIE
CTETIEHU WJIU NIPOU3BECHUS CTeIEeHeH
(a-08)4. (a-14)-2: (a04)-6
7. Pemmre ypaBuenne N2x + 8 = x
1
m—3m3
8. Cokparute 1pobb 2
m3-3
9. Pemute ypaBHEHHE
51— 3. 51 =250
10.Haiigute o0acTh onpeaeneHus
byHKIUM
y=Ilg(dx—1)
11.Pemmure ypaBHEHUE
logi(3x +4) =2
3

12.Pemmte HEPaBEHCTBO
10go.o(x — 4) > logo o(8 — x)

13.BeraucinTe 3HaUCHUE BBIPAKCHUS

loge 27 + logy 3

2log, 6 —log, 9
14 .Haiinute KopeHb YpaBHEHUS

logy x + loga(x —3) =2
15.Pemmte HEpaBEeHCTBO
|Ogo_52 X — 10g0_5 x—2>0

Bapuant 2
1. ®ynkums 3axana Gopmyioii f(x) = x.
Cpasnure f(3,6) u f(1,8).
2. Haiinure 3HaYCHNME BBIPAXKEHUS:
4 .
a) 516 — 2°V-216 — ®e4;  6) ”B—.—
' 43
3. Pemmre ypaBHenue \° x =2

4. Ympoctute BEIpaXKeHHE:

) 2a"; 6)° mPm®,

5. Haiigure 3HaueHue BhIpaKeHUSA:
a)32s  6)16%%°
6. IlpencraBbTe BEIpAKEHUE B BHJIE
CTEIIEHH WJIM NTPOU3BEJCHUS CTeTeHel
(a06)6 - (a04)-7: (a-16)-3
7. Pemute ypaBHeHUE \2x + 48 = —x
2
m+7m5
8. Cokparute 1pobp 3
m5+7
9. Pemute ypaBHEeHHE
2%+ 243 =72
10.Haiigute o0macTh onpeaeneHus
byHKIIIT
y =lg(6 — 4x)
11.Pemmre ypaBHEeHUE
10gp.1(10x —7) =—1
12.Pemute HEPaBEHCTBO
l0g2(6 — x) <log2(x + 1)
3 3

13.Bbluncnnrte 3Hau€HUE BBIPAKEHUS
|Ogg 128 — logg 2
2logs 2 + logs 9
14 .Haiigute KopeHb ypaBHEHUS
logs x + logs(x —4) =1
15.Pemmte HEPaBEHCTBO
|Ogo,252 x + |Ogo,25 x—2>0




4. CamoctosrenbHas pabota Ne4. OCHOBBI TPUTOHOMETPUH
BapuanT 1 Bapuant 2
1. HaiiguTe 3HaueHUE BBIPAKECHUS 1. Haiinute 3HaYeHUE BBIPAKESHUS
2tg ™ ctg (= ™) + cos 7 — 2 sin 2tg (—Qctg T.+sin " -4 cos
T3 6 A 6 3 2 4
2. YHPOCTHTGZ BHPZD_KCZHH@ ) 2. YHOpocTuTe BBIpaKCHHE
cos” a +sin” a +tg°p cos® a + sin’ a + ctga
3. Ympocrure BeIpaCHNE! 3. Ymopocrtute BhIpaKECHHE:

a) cos(a — B) — cos(a + )

0)sin B cos 4f + cos f sin 4
sin 2a

B)_ .
2sina

4. . sina=-°, cosB=-2 m<
Hano a '3 B T

a< 3”2, L 2< B < . Haiigure sin(a + B)

5. JlokaxuTe TOXIECTBO:
1 1

- =tg2a

I —tga 1+tga

\2

6. Pemute ypaBHeHue Sin 4x = P
7. Pemute HepaBeHCTBO COS X ; !

a) sin(a + B) — sin(a — B)

0)cos 6a cos 4a — sin 6a Sin 4a
2C0s «
B) .
sin 2a
4. lano: cosa=0,6, sinf=-— 0,8;‘71 <
a<2m,m<f< 3".2 Haiinure cos(a + )

5. JIOKaXHTE TOXKIECTBO:

tgo  + tga =
tg20 1 —tga 1+
tgo B
6. Pemmre ypaBHeHue COS 6x = —Zﬁ
2-

7. Permute HepaBeHCTBO SiN x >2

. CamocrositenbHas pabota Ne5. [IpousBonHas

U €€ IPUMEHEHNUE

Bapnanr 1
1. Haitagure mpon3BoaHyo

(yHkumun: ag f (x; = 3 4 2
6) f(x) ="

x4
B) f(x) =tg 4x
2. BrruncnuTe 3HaYeHUE TIPOU3BOHOM
GbyHKIHN
f(x) = (3x —2)° B Touke xo = 1
3. HaiinuTe mpou3BoaHy0 QyHKIHN:

a) f(x) =V6x — 7
6) f(x) = cos x4

4, Teno nBuraercs 10 KOOPAMHATHOM
npsiMoii 1o 3akony s(t) = 3t — 2t + 1
(mepemelieHne M3MeEpsSETCs B MeTpax,
BpeMs B CekyHaax). Yemy paBHa
CKOpPOCTh Tella dYepe3 3 ¢ TMocie Hadaa
JIBHKEHUS?

5. Uemy paBeH yrioBou Kod(DQuImeHT
KacaTeJIbHOU K TpaguKy GyHKIHUN

y= x*—2x

B TOUYKE C a0CIIUCCO xp = —1?
6. Kaxkoe

ypaBHEHUE UMeeT

Bapuant 2
1. Haiinute npou3BOIHYIO

dymawan: a) f(x) = e

6) fx)="

x6
B) f(x) =tg 2x

2. BpluhcnuTe 3HAaYE€HHE —INPOM3BOJHOW (YHKLUH
f(x) = (3x + 4)* B Touke xo = 1
3. Haiigure npou3BoaHy0O GYHKIHH:

a) f(x)=V8x +1
6) f(x) =sin X4
4. Teno
psAMOI
1o 3aKOHY

JBUTAETCSI 1O  KOOPIWHATHOM
s(t) =3P -2t +1
(mepeMerieHne  M3MeEpsSeTCsT B METpax,
BpeMs B CcekyHaax). YeMy paBHa
CKOpOCTh Tena d4epe3 4 ¢ Mociie Hadaia
JIBHOKEHUS?
5. Uemy paBeH yrioBoi KoduIueHT
KacaTeJIbHOU K TpaguKy QyHKIHUN

y= x®—2x
B TOYKE C a0CIUCCOH xq = —2?

6. Kakoe ypaBHeHHe nMeeT KacareiabHas K




KacaTesbHas
_ 3,44
k rpaduky Gynxiuu f(X) = "X B TouKe C
x—3
abciuccon xg = 2.
7. YeMy paBHO HaMMEHBIIECE 3HAYECHUE

dyrkumn y = x + 4 na npomexytke [1;3]?
X

8. Uccnenyiite GyHKIIUIO
y= 16x° — 12x° — 4
1 moctpoiite e€ rpaduxk.

rpaduxy dynxmmn f(x) = ¥ b Touke ¢
x—4
abcrmccon x, = 1.

7. Uemy paBHO HauOoJbllee 3HAYCHUE

byHKIMKA Y = X + * Ha npomexytke [1;3]?
X
8. Uccnenyiite QpyHKIHIO
y=2x>+9x% + 12x
U moctpoiite e€ rpadux.

6. CamocTosTenbHas pabota Ne6. MHTerpan u ero npuMeHeHue

BapuanT 1

1. Haiigute oOmuii BUA MEepBOOOPa3HOMA
byHKIMY:
a) f(x) = x*
0) f(x) =sinx
B) f(x) =2*
r) f(x) = x
0 flx)=*

x5
¢) f(x) = e™

2. O®ynxknus F serisercs mepBoobpasHOit
¢yukuun f(x) = x — 3. Uepe3 kakyw u3
JAHHBIX TOYEK MPOXOAMT rpaduK (QpyHKIHUU
F, ecmu F(2) = 5?

a) (0;8); 6)(-2;17); B)(1;5,5); 1) (4:4).

3. Bemuauciaure
MHTETpal: a) IB x? dx
0) fisin 3x dx

9

In dx
B) |21 o
) 2gsin2x,

0 dx
r) I -2

4. Brprauciaure IUIOMIAb
¢burypsl, n300pa>keHHON Ha PUCYHKE.

Y=C08X

Bapuant 2
1. Haiigute oOmmii Bua mepBooOpa3HOi
byHKIIH:

a) f(x) = x°
0) f(x) =cos x
B) f(x) = 3*
r) f(x) =2x
) fx) ="

x7
¢) f(x) = ™

2. Oynkuusa F sBasercs nepBooOpasHOU
byukmun f(x) = x — 3. Uepes kakyio u3
JAHHBIX TOYEK MPOXOJUT rpaduk GyHKIUU
F, ecmu F(2) =5?

a) (0;8); 6)(-2;17); B)(1;5,5); 1) (4:4).

3. Brruuciure

44 2
MHTETpa: a)I 2x
dx

6) fisin 6x dx
9

T dx
B) I;g cos2x,,
r)j

2 dx

—1 2V5—x

4. Berunciure IUIOIIAb burypsr:




5. Haligure 1uomans
KPUBOJIMHEWHOW Tparneiuu,
OTPaHUYECHHOW JIMHUSAMH Y = 6Xx —

xz,gzo,le,x:&

IHainure

burypsl,

iouaib
p8HquHHOﬁ JUHUSIMU Y = x°, y=2—x.

7. CamocTtositenbHas padota Ne7. KomOunaropuka

Bapuanr 1

1. CkonbkuMu crnoco6amMu MOTYT CECTh B
aBToMoOmIb Mapku «KannHa» 5 4emnoBek,
€CIIM  KaXAbII M3 HUX MOXeT ObITh
BOAUTETIEM?

2. Yepe3  KeNe3HOJOPOXKHYIO  CTAHIUIO
JIOJDKHBI OJTHOBPEMEHHO MpouTH 3 moes3na.
CKOJBKMMH crOcOOaMH JTUCTIETYEP MOXKET

OpraHnu30BaTb MMPOXOKACHUC COCTaBOB,
CCJIIM B €ro pacCIlOpsAKCHUHU 5 CBO60,I[HI>IX
nyTen?
3. Pemurte B HaTypaJIbHbIX YyHuciaax
ypaBHEHHE
A’=18-4*
X x—2

4. CKOJBKO CYIIECTBYET CEMU3HAUHBIX
qrcen,

KOTOpBIE HAIEJO JAesITcs Ha 257

5. Pemmre B HaTypasIbHBIX YUCIIaX

,ypaBHeHue
Cx =120

6. Ha npsimoii ormeTtnin 12 Tovek, a Ha
NapajuleJIbHOM el MNpsAMOM — 7 TOYEK.

CKOJIBKO CYIIECTBYET UETHIPEXYTrOJIbHUKOB
C BEpIIMHAMHM B 3TUX TOYKax?

7. Ans IIKOJBHOM JOTE€pern MOArOTOBUIIU
100  OummeroB, W3  KOTOPBIX 12
BBIMTPBIIIHBIX. [lepBbIii yueHUK BBIOMpaeT
Hayraa 10 OmneroB. CKOJBKO CYIIECTBYET
BapHaHTOB, MPU KOTOPHIX OH BBIOEpET HE
MeHee 2 BBIMTPBIIIHBIX OuieToB?

Haiinure otHOmIeHHe cymMmebl uncen B100-i
CTpoKe TpeyrosibHuKa [lackans k cymme

8. gucen B 200-if cTpoke

Bapuant 2
1. CkonpKuMH crocobamu MOIKHO
pacnpenenutb S JIEKYpPHbIX MO 3TaXKaMm B
MSATUITAKHOM OOIIECKUTHH?
2. Uepes  KeJIE3HOJOPOKHYIO  CTAHIIHIO
JIOJDKHBI OJTHOBPEMEHHO NPOWUTH 4 Toe3/a.
CKOJBKHMH CITOCOOAMH JTUCTIETYEP MOXKET
OpraHU30BaTh MPOXOXKIACHUE COCTaBOB,
€CIM B €ro pacrnopsikeHuu 6 CBOOOJIHBIX
nyTeu?
3. Pemmure B
ypaBHEHUE
A2=20
X
4. CKOJIBKO  CYIIECTBYET
IIECTU3HAYHBIX
4ucell, KOTOpbIe HAIleNo JAensTcs Ha 257
5. PemmTe B HATYpaabHBIX YMCIAX

HaTypaJbHBIX  YMCIIAX

aBHEHUE
Cx =66
X
6. Ha npsimoit ormetunu 14 Touek, a Ha
napajuleIbHOM €W mpsAMod — 9 TOuek.

CKOJIBKO CYIIECTBYET UYETHIPEXYTOJIbHUKOB
C BEpIIMHAMHM B 3THX TOYKAX?

7. Jlns IIKOJBHOM JIOTE€per MNOJArOTOBMIN
200  OumneroB, U3  KOTOphIX 25
BBIMTPBIIHBIX. [IepBblii yueHHK BBIOMpaeT
Hayran 10 OuneroB. CKOJIBKO CYIIECTBYET
BapUaHTOB, NPU KOTOPHIX OH BBIOEpET He
MeHee 2 BBIMTPBIIIHBIX OUIeTOB?

8. HaiinuTe oTHOIIEHHE CyMMBI YHCET B
100-#t crpoke tpeyrompHuka Ilackans k
cymme umcen B 200-ii cTpoke

8. CamocrositenpHas padora Ne8. Di1eMEeHTHI TEOpUU BEPOSTHOCTEH M MaTEeMAaTHUYECKOM

CTaTUCTHUKH




Bapuanr 1
1. B xopobOke nexat 15 mapuxoB: 10 cuHuX
n 5 3eneHblx. KakoBa BEpOATHOCTH TOrO, 4TO
HayTraJ B3ATbII U3 KOPOOKU IIAPUK OKAXKETCS
KENTbIM?
2. BepoATHOCT,  KynmHuTh  OpakOBaHHYIO
napy caror HeKOTOpod (upMbl cocTaBiseT
0,023. Ckonpko OpakOBaHHBIX Tap 00yBH
rapaHTUPOBAaHHO colepKuT naptus u3 1000
nap caror 3Toi pupmbI?
3. [lpy mpoBeaeHUU HK3UT-TIOJA  OBLIO
ompomieHo 15 Teicsu u3bupatenei, cpeau
kotopbix 600 mnporonocoBaiu «lIpoTus
Bcex». OLeHuTe BEpPOSTHOCTh COOBITHS, IPU
KoTopoM wu30muparens ronocyer «lIpotus
BCEX).
4. Kaprouku, Ha KOTOPBIX HAIMCAHBI YHCIIA
1, 3, 5, 7, Hayrag mnociaeaoBaTelibHO
BBIKJIa/IbIBAIOT B ps. KakoBa BeposATHOCTH
TOTO, YTO TMOCJEIHEH MOJIOKAT KapTOUKY C
quCIoM 57
5. KakoBa BepoATHOCTH TOr0, YTO TMpH
MOI0OPAChIBAHUY JIBYX HTPAIBHBIX KYOHWKOB
Ha OJHOM W3 HUX BBINAJET €IUHUIIA, a Ha
Apyrom
— Tpoiika?
6. Uemy paBHa MeaWaHa COBOKYIHOCTH
JaHHBIX: 2, 2, 3,4, 5, 6,137
7. OgHOBpEMEHHO noI0poCHIIN TpHU
MoHeThl. KakoBa BEpOATHOCTH TOr0, 4YTO
POBHO Ha JBYX W3 OTUX MOHET BBHINAACT
rep6?

B simuke nexar s610ku Tpex coptos: 20
xenThiX, 10 3enenbix u 30 KpacHbIX.
Kakoe HaumeHblI€e KOIMYECTBO 100K
HaJ0 JA0CTaTh U3 SIIKMKa Hayraf, YTOoObI
rapaHTUPOBAHHO B3SITh IO KpaiiHel Mepe
OJTHO KEJITOE U JIBa KPAaCHbIX s10s10Ka?

Bapuanr 2

1. B xopoOke nexar 15 mapukoB: 12 cuHHX
u 5 3eneHslx. KakoBa BEpOATHOCTB TOTO, 4TO
HayTaJ B3ATbIi U3 KOPOOKHU IIAPUK OKaKETCS
KENAThIM?

2. BepoaTHOCTh  KynmuTh  OpakOBaHHYIO
mapy caror HeKOTOpOod (pUpMBI cocTaBiseT
0,015. Ckonpko OpakoBaHHBIX Tap OOyBHU
rapaHTUPOBAHHO colepKuT naptus u3 2000
nap caror 3Toil pupmb1?

3. [lpy mpoBeAcHUH DIK3UT-TMOJA  OBLIO
ompoiieHo 15 Teicsy w3bmpatenel, cpeau

KOTOPBIX 1500 MpOroJOCOBaIn  3a
«Kanmugata H». Ouenure BeposITHOCTD
coObITHS, TIpU  KOTOPOM  u30uparenb

roJIoCyeT 3a

«Kangumara H».

4, KapTouku, Ha KOTOPHIX HaIMCaHbI YUCIIA
I, 3, 5, 7, wnHayrag TOCIEIOBATEIHHO
BBIKJIQJIBIBAIOT B psij. KakoBa BEepoSITHOCTH
TOTO, YTO IMOCJICTHEH IMOJIOKAT KAPTOUKY C
yyciioMm 37

5. KakoBa BepOATHOCTH TOrO, YTO TIPH
no0packIBAaHUHU JIBYX UTPAIbHBIX KYOMKOB
Ha OJIHOM W3 HHX BBHINAJIET MATEPKa, a HA
Apyrom

— IBOHMKA?

6. Uemy paBHa MeaMaHa COBOKYITHOCTH
maHHbIX: 2, 3,3,4,6,6,16?

7. OHOBpPEMEHHO o 0pOCHIH TpH
MOHETHl. KakoBa BEpOSTHOCTH TOTO, HYTO
POBHO Ha OJIHOM W3 3TUX MOHET BBHIMAJIET
rep0?

B smuke nexat s1610ku Tpex copTtos: 20
XKenThlX, 10 3enenbix n 30 KpacHbIX.
Kaxoe HaumeHbI11€€ KOTMUECTBO 070K
HAJI0 JOCTaTh U3 ALIMKA HAyraJl, YTOObI
rapaHTHUPOBAHHO B3ATh 110 KpailHEN Mepe
JIBa 3€JICHBIX U J[BA JKETHIX si0I0Ka?

9. CamocrosrenbHas padota Ne9. [Ipsimbie u

TINIOCKOCTH B IIPOCTPAHCTBE

Bapuanr 1
1. Yepes koHubl otpeska MN wu ero
cepenuay K mpoBeneHbl mapaienbHbIE
npsiMble,  MEpeceKarolue  HEKOTOPYIO
IUIOCKOCTL o B Toukax Mi, N1, Ki
COOTBETCTBEHHO. Halinmure anuMHy oTpe3ka
KKi, ecnu otpezok MN He mnepecekaer
IUIOCKOCTH 0. 1 MM1= 22 cMm, NN1= § cMm.
2. Touku A1, Bi, Ci1 — mnapannenbHbie
npoekiuu BepmnH A, B, u C

Bapuanr 2
1. Yepe3 koHuel orpeska AB u ero
cepenuHy C mpoBeleHbl NapajlielIbHbIE
IpsIMblE,  NEPECEKAIOIME  HEKOTOPYIO

IUIOCKOCTh o B Toukax A1, Bi, m Ci,
COOTBETCTBEHHO. HalinmuTe nnuHy oTpe3ka
CCi1, ecmm otpe3ok AB He mnepecekaer
mIockocth oo 1 AA1 =18 cm, BB1=10 cm.
2. Touku A1, Bi, u Di— mnapamiensHbie
npoekiuu BepimH A, B u D




napayuienorpamma ABCD Ha HekoTopyro
IJIOCKOCTh  COOTBETCTBEHHO. [locTpoiite
pOoEeKLHI0 BepmuHbel D napanienorpamma
HAa 3Ty IIOCKOCTb.

B:1
A1

C1

3. Uepez BepmmHy mpsmoro yriaa C
npsiMoyrosibHoro TpeyroibHuka ABC k ero
MJIOCKOCTH TIPOBEIeH neprneHaukyssip CM.
Haiinure JUTUHY CTOPOHBI AB
tpeyronbauka ABC, ecniu CM = 8§ cm, BM
=17 cm, £CAB = 30°.

4. Yepes BepmmHy D mpsMOyroibHHKa
ABCD Kk ero IJIOCKOCTH TMpPOBEIEH
neprnenaukyisp DE. Touka E ynanena ot
ctoponbl AB Ha 10 cm, a ot ctoponsl BC
— Ha 17 cM. Hailgure mivHy auaroHanu
BD, ecnmu DE = 8 cm.

5. Yroxa MEXIY IUIOCKOCTSIMH
tpeyronbHUKOB ABC u ABD pasen 45°.
Tpeyronsank ABC

— PAaBHOCTOPOHHHMIA €O CTOPOHOI 4V3 ¢,
TpeyroiabHuKk ABD — paBHOOeapeHHBIi,
AD

= BD = V14 cm. Haiizure JUIMHY OTpe3Ka
CD.

napauienorpamma ABCD Ha HekoTopyro
IUIOCKOCTh  COOTBETCTBEHHO. [locTporite
npoekuuio BepimnHbl C mapanienorpamma
HAa 3TY IJIOCKOCTb.

B:1

A1

C1

3. Uepez Bepmmny mnpsmoro yriaa C
npsiMOyroJibHOTO TpeyrojbHuka ABC k ero
MJIOCKOCTH TpoBeaeH neprneHaukyisp CD.
Haitigure JUTUHY CTOPOHBI AB
tpeyronbarka ABC, eciiu AD = 20 cm, CD
=16 cm, 2CAB

=60°.

4. Yepe3 BepuiMHy A MNpsSMOYTOJIbHHKA
ABCD Kk ero IJOCKOCTH IMpOBEJICH
nepnesaukyisip AP. Haiiaure mummny 3100
neprneHaukyisipa, ecan BC = 12 cm, DB =
13 cMm, a Touka P ynanena ot mpsimoit BC
Ha

V106 cm.

5. Yron MEXITY TIJIOCKOCTSIMU
tpeyroiibHUKOB ABC u AKC pasen 60°,
AC = 24 cMm, BC = BA=20 cm, KC= KA =
15 cm.

Haiinnre nmmny orpeska BK.

10. CamocrositenbHast padota Nel(. KoopauHaTel U BEKTOPbI




BapwuanT 1
1. Jauer  Touku M(3;-2;1) u  N(5;2;-
3). o
Harigure koopauHaThl CepeMHBI OTPE3Ka
MN U erommmrHy.
2. Jlanbr Toukn A(-2;1;3), B(3;-2;-1) u C(-
3;4;2). Haitnure:

a) KOOPTAATHl BEKTOPOB AB
HAC;
AB;

0) MOyJIb BEKTOpa

e =
B) KoopauHathl Bektopa MN = 2AB — 3AC.

3. CymiecTByeT Ju NapajjieiabHbIi EPEeHoC,
pu KOTOpoM o0Opa3oM Touku M(4;3;4)
sapisieTrcss Touka Mai(1;3;0), a oOpazom
touku K(1;-8;3) — Touxa K1(6;-2;7)?

4. Toukm A(-2;-4;1) u B(-5;-6;-1) —
BepiIMHbI napauienorpamma ABCD, touka
O(1;3;2) — Touka TIEpEeCEUYCHHUsT €ro
JaroHaJen. Haiinure KOOpAUHATHI
BepuinH C u D

napauienorpamma ABCD.

Haiinnre koopAMHATHI CEpEIUHBI OTPE3KA
MN u ero qnuHy.

Bapuant 2
1. Jausr  Toukum M(-6;5;3) u N(4;1;-

5).

2. lanpr=———eem  A(-4;-2;1),

a )
C(2;1;-3). Haitgure:

B(3;-1;-1)

a) KOOpImHarsl BeKT@poB AB
nAC; _Q MOJTYIIb

BekTOpa AB,; e_ — o

B) koopauHatel Bektopa MN = 3AB — 2AC.

3. CymiecTByeT Jii apajiyiesIbHbINA MTEPEHOC,
npu KoTopoM obOpaszom Touku M(-1;3;-4)
sBisietrcss Touka Mz1(4;5;-7), a oOpasom
touku K(6;-4;5) — rouka K1(11;-2;8)?

4. Touku A(-2;-4;1), B(-6;2;3) u D(4;0;-1) —
BepliMHbl  mapamienorpamma  ABCD.
Haitnute  xoopnunatel  BepuimHbl  C
napauierorpamma ABCD u xoopauHaTh
TOYKH TIEPECcedeH s ero JUaroHajeH.

5. Mausi Bektopsl a (-2;8;-4) u b(1;-4;k).
[Ipn

KaKoM 3Ha4eHNH K BEKTOPBI

u b: a) KoJUIMHEeapHBI;

0) nepneH IuKyIsIpHbI?

5. Mausl Bektopsl a (1;-4;-3) u b(5;p;-
15).
Ipu KaKkoM 3HaYeHNH P BEKTOPBI a

u b: a) KoJUIMHEeapHbI;

0) nepneHIuKyISIpHbI?

11. CamocrositensHast padota Nel 1. MHOrOrpaHHUKH B KPYTJIBIE TEJA.

Bapuanr 1

1. OcHoBaHMeM TMPSAMON TPU3MBI SBISETCS
MPSIMOYTOJIBHBIA ~ TPEYTOJBHUK,  KaTEThl
KOTOporo paBHel 6 cM u 8 cMm. Haiigure
IIONIa/lb TOJHOW TOBEPXHOCTH MPHU3MBL,
eciu e€ 60KoBOe pedpo paBHO 5 CM.
2. BokoBoe pebpo

[IPaBUJILHON YETBIPEXYTOJIBHOU
nupamuael paBHo 10 cM, a BeicoTa — 8 CM.
HaiinguTe mnomaapr IUaroHaIbHOTO CEYECHUS
MU PAMH/TBI.
3. Pagmyc ocHOBaHHWsI KOHyca paBeH 5 cMm, a
obpasyromas — 13 cm. Haitaure momans
0CEBOI'0 CEYEHUsI KOHYCA.
4. Ha paccrosanm 4 cM OT IIeHTpa Imapa

MPOBE/ICHO CeueHHE. OTpe3ok,
COCAMHSAIONNN [EHTp 1Imapa W  TOYKY
nepeceueHust 3TOTO CCUCHHUS C
MIOBEPXHOCTBIO niapa, o0pazyer Cc

Bapuanr 2
1. OcHOBaHMEM NpPSIMOW NPU3MBI SABIAETCS
paBHOOEJPEHHBIN  TPEYroJbHUK, OOKOBas
CTOpPOHA KOTOpOro paBHa 17 cM, a OCHOBaHuE
— 16 cm. Hatinurte mIomaab IOJHOHU
MOBEPXHOCTH TPU3MBI, eciiu e€ OOKOBOe
pebpo pasuo 10 cwm.
2. JluaroHajib ~ OCHOBaHMSA  IPAaBUIbHOMN
YEeTBIPEXYTOJIbHOW MUPAaMHUJIbI paBHa 24 cMm, a
6okoBoe pebpo — 26 cm. Haiiaure miomans
JTMaroHaJIbHOTO CEUEHUs! TUPaMU/IBL.
3. BricoTa KOHYyCa paBHa 6 ¢M, a 00pa3yromas
— 10 cm. Haligure moromanb 0CEBOro CeUeHUs
KOHYyca.
4. Pamnyc mapa paBeH 17 cm. Haiigure
IUIOLIalb  CEUEHUs IIapa  IJIOCKOCTBIO,
KOTOpas yJajeHa Ha 15 cM oT nieHTpa mapa.
5. B  HmWKHEM  OCHOBaHMU  IMHJIHHJpA
MPOBEJICHA xopaa JUIAHOMN 8 cM,




IJIOCKOCThI0 ceueHust yron 30°. Haiinure
IUIOUIA/Ib CEYCHHUS.

5. Beicota munuHApa paBHa 8 CM, paguyc
ocHoBaHus — 5 cm. Ha paccrostuuu 4 cMm ot
OCH IWIMHJpPA MapajielbHO €l MpPOBEACHO
ceuenue. Haiinure mionmaas 3TOro ceYeHus.

6. OcHOBaHUEM NPSIMON MPU3MBI SBIISETCS
MPSIMOYTOJIBHUK, OAHA U3 CTOPOH KOTOPOTO
paBHa 15 cMm, a nuaronans — 17 cMm. Halinure
o0beM Tpu3Mbl, eciii e€ BbicoTa paBHa 10
CM.

7. OcHOBaHUEM MU PAMHU/IBI ABIIETCS
TPEYroJbHUK cO cTopoHamu 13 cm, 14 cMm, 15
cM. Haiinure oO6bem mnupamuibl, eciu €€
BBICOTA paBHA 6 CM.

8. O6bem mapa paseH 36m cm°. Haiigure
JTUaMeTp Imapa.

9. OceBoe cedyeHHe KOHYca — MPaBUIIBHBIN
TPEYroJIbHUK CO CTOpoHOM 4cm. Haiinure
00beM KOHYCa.

10. B HWKHEM OCHOBaHHMM ILHJIWHIpA
MPOBEICHA XOpJa JUIMHOM 6 CM, KOTOPYIO
BUJIHO U3 LIEHTPAa BEPXHEr0 OCHOBAHUS MOJ
yriiom 60°, a U3 IIeHTpa HUKHETO OCHOBAHUS

Haxo/s11asiCsl Ha PACCTOSHUM 3 CM OT LIEHTpa
3TOr0 OCHOBaHus. Hayigure  Imiomanb
OCEBOT0 CEUEHMs] LWIMHIpa, €CIu €ero
BBICOTA paBHA 6 CM.

6. OcHOBaHUEM TPSMON TPU3MBI SBISETCS
MPSIMOYTOJIBHBIA TPEYTOJIbHUK, THUIIOTEHY3a
KOTOporo paBHa 13 cM, a OJIUH U3 KaTETOB —
12 cm. Haitnure obbem mpu3Mmbl, eciud €&
BBICOTA paBHa 5 CM.

7. OcHOBaHUEM MTAPaAMUIBI SIBJIIETCS
TPEYroJIbHUK cO cTopoHamu 13 cm, 20 cm, 21
cM. Haiingute o0beM mnmpamunabl, eciu eé
BBICOTA paBHA 9 CM.

8. Ilnomaas mMOBEpXHOCTH Iapa paBHa 1447
cM?. Haitnure nuamerp mapa.

9. OceBoe ceueHue KOHYyca -
paBHOOEPEHHBII

IPSIMOYTOJIbHBIH TPEYroJbHUK c
THIIOTeHYy301 6 cM. Haiinure o0beM KoHyca.
10. B HWKHEM OCHOBaHWUW IWIHHJIPA
IIpOBEJIEHA XOpJa, KOTOPYIHO BHUIHO U3

LIEHTpa HUKHErO0 OCHOBAaHMS MoJ yrioMm 90°,
a W3 IEHTpa BEPXHErO0 OCHOBAaHUSA — TMOJ
yriaom 60°. Hailigute miomans OOKOBOIA
MMOBEPXHOCTHU

—nop yrinom 120°. HaliquTe mnomanas O0KOBOM
MOBEPXHOCTH LUJIUHIPA. WIMH]IPA, €CIIU PAJNYC €r0 OCHOBAHUS PaBeH

8 cMm.

5.3 IIpumepsI TPyNNOBBIX TBOPYECKUX 3aJaAHUIA
1) C momorpio nmporpamMmmbl octpoeHus rpaduko Visual Basic 6.0 mccienoBaTh moBeneHUe

GyHKIIMM  TpH  CMEHE  OJHOTO/HEeCKONbKuMX e mapamerpoB. Ompenenutb  oOuue
3aKOHOMEPHOCTH, CHAENaTh BBIBOJABL. Pe3ynbraTtel odopMuTh B BuAe mnpe3eHTanun MS
PowerPoint.

2) Knuenty HeoO0Xoaumo, 4yTOObl B KOMHaTe o0O0s3aTeNbHO MPUCYTCTBOBAIN OObEMHBIE
AIIEMEHTHl JleKopa MIuHApudecko ¢opmel. [locTtpouts M3 Oymarm Mojenb UIMHAPA.
Pazmepbl a1 mocTpoeHMs BbIOpaTh CaMOCTOSITEIBHO, C YYETOM TOTO, YTO COOTHOLIEHHE
paanyca K BBICOTE JOKHO OBITh 1:2.

3) PaccunTaTh KOJMYECTBO 2-X KHJIOTPAMMOBBIX OAHOK KpPAacKd, KOTOPbIE HY)KHO KYIUTh JJIS
OKpalllMBaHUsl LWJIMHAPUYECKOro cBoja mojasana. Pacxox kpacku 100 r nHa 1 M°, Pannyc
HWIMHIPA paBeH 2,9 M, JuyinHa cBojia 6 M.

6. [IpuMepbI O1LIEHOYHBIX CPEACTB JIsl MPOBEIeHUS MPOMEKYTOYHOH ATTeCTAMU
6.1 Bonpocwl 1J1s1 3K3aMeHa:
1. ®yukrun. O61acTh ONpeaesieHus U MHOKECTBO 3HaueHuid GpyHkuuid. CBoiCTBa PYHKIIHH.
Crnioco0sI 3a1anust QyHKIUH.
2. IlpoMexyTku Bo3pacTaHusl U yObIBaHUS, HAUOOJbIIEe W HAMMEHbIIIEEe 3HAYCHHSI, TOUKU
sKcTpeMyMa QyHKIHI.
3. [IpeobpazoBanus rpaduxos. [lapannenbHbli TEpeHOC, CHMMETPHS OTHOCUTEIIBHO OCei
KOOpAUWHAT U CHUMMCTPUA OTHOCHUTCIBHO Ha4dajla KOOPAHWHAT, CUMMCTPUSA OTHOCHUTCIBHO
NPAMON y = X, PACTSIKEHHUE U CKATHE BJOJb OCE KOOpIUHAT.
4. Crenenu c pallMOHAJIbHBIMUA TMOKA3aTCIIAMU, UX cBoictBa. CteneHu ¢ ,Z[GI\/'ICTBI/ITCJIBHBIMI/I



nokazatessiMu. CBOWMCTBA CTETICHH C JICHCTBUTEIIbHBIM MTOKa3aTeneM. [loka3aTenpHas QyHKIHS.
5. Jlorapudm uncna. OCHOBHOE Jorapu(pMUIECKOE TOXKIECTBO. JleCITUUHBIC U HATypalbHbIE
norapudmel. [TpaBuna nelictBuii ¢ morapudmamu.
6. Jlorapupmuueckas ¢pynkuus. JlorapudpmMudeckue ypaBHEHUSI 1 HEPABEHCTBA.
7. Pagunannas mepa yrna. CHHYC, KOCHHYC, TaHI€HC M KOTAaHI'€HC yrja. 3HAaKH CUHYCa,
KOCHHYCa, TAHI€HCAa U KOTAHI'€HCa 110 YETBEPTSIM.
8. OCHOBHBIE TpUIOHOMETpUYECKHE ToxAecTBa. Dopmynsl npuseneHusd. Dopmyibl
cinoxeHus. Popmyisl IBOMHOTO yria. @opmysibl MOJIOBUHHOTO yIJia.
9. Tpuronomerpuieckue (yHKIIMH, UX CBOHCTBA U TpaduKy.
10. ITocnenoBarenbHOCTH. CIIOCOOBI 32/1aHUS U CBOWCTBA YUCIIOBBIX MTOCIIEI0BATEIHHOCTEH.
[TonsiTre 0 mpezesne Nocae10BaTEIIBHOCTH.
11. IIpousBoanas. [TonsTHE O MPOU3BOAHON (DYHKIIMH, €€ TEOMETPHUECKUI U PU3NIECKUN
CMBICIL.
12. YpaBHeHue KacatenbHOM K rpaduky GyHKIUH.
13. [IpumeHeHne MPOU3BOTHON K UCCIIEIOBAHUIO (DYHKIIUHA U MTOCTPOCHUIO TpaduKOB.
14. IlepBooOpa3Hasi U UHTErpaJl.
15. IlpumeneHne onpeeneHHOro HHTerpaa s HaX0XKACHUs TUIOIIAU KPUBOJIUHEHHON
tpanenun. @opmyna Herotona—IJleitonuna. [Ipumenenns nnrerpana B Gu3nKe U rTeOMETPUH.
16. OcHoBHbIE TOHATHSI KOMOUHATOPUKH. [lo/icueT uncna pa3menieHui, IepecTaHOBOK,
COYETaHUM.
17. CoObITHE, BEPOATHOCTH COOBITHS, CIIOKEHNE U YMHOKEHUE BEPOSTHOCTEH.
18. IIpencraBnenue AaHHBIX (TaOIMLIbL, JUArpaMMbl, TpaduKH), TeHepanbHas COBOKYITHOCTD,
BBIOOpKa, cpeiHee apupMeTHnIecKoe, MeAHaHa.
19. BzauMHOe pacnosiokeHue IByX MpsMBIX B IpocTpaHcTBe. [lapamiensHoCTs npsAMoi U
miockocty. [TapamiensHOCTE 11ockocTen. [lepreHIuKyIapHOCTD PSAMOM U IIIOCKOCTH.
20. IleprieHAUKYJISAp U HaKJIOHHAs. YTOJI MEXIY IPSAMOU U IUIOCKOCTBIO. J[ByrpaHHbIil yrod.
Yrois Mexay MI0CKOCTAMU. [IepneHauKyIApHOCTD ABYX IIJIOCKOCTEM.
21. T'eomeTpuueckue npeodpa3oBaHus MPOCTPAHCTBA: MapaJJIeNIbHBIA IEPEHOC, CHMMETPHS
OTHOCHUTEIBbHO MockocTu. [lapannensHoe npoexktupoBanue. Ilnomaas opToroHaabHOM MPOEKIMH.

22. IlonsTue Bekropa. Moayins BekTopa. PaBeHCcTBO BeKTOpOB. CI10KEHHE BEKTOPOB.
YMHOK€EHNE BEKTOpa Ha YncIio. Pa3nokeHue BEKTopa 10 HalpaBIEHUAM. YTOJ MEXKIY JBYMs
BekTopamu. [Ipoekuus BekTopa Ha ock. KoopaunaTs! Bektopa. CKansipHOe POU3BEACHUE BEKTOPOB.

23. IIpsimas u HaKkJIOHHAs npu3Ma. [IpaBuiibHas npu3ma.

24. apamnenenunen. Kyo6.

25. Ilupamupa. [IpaBunbHas nupamuaa. Y ceueHHas nupamuaa. Terpasap.

26. CummMeTpuu B KyOe, B mapajjienenurnee, B npusme u B nupamuze. Ceuenus kyoa,
MPU3MBI U TUPAMHU/IBL.

27. llunuHap u KoHYC. Y ceueHHbIN KoHyc. OceBble CEUEHNS U CEUEHUs, TapajlieIbHbIe
OCHOBAHHUIO.

28. Ilap u cdepa, ux ceuenus. KacarenbHas miockocTs k chepe.

29. ®opmynbl 00bema Ky0a, MpSIMOYToJIbHOTO MapajiesienuIea, IPU3Mbl, HUIHH]IpA.
®opmyiel 00beMa MUPAMUABI U KOHYCA.

30. ®opmyibl MIIOMIAIN TOBEPXHOCTEN IUIMHAPA U KoHyca. PopMyiibl 00beMa iapa u
wiomaau cpepsl. [Tongodue Ten. OTHOIIEHUS MIIONIAICH TOBEPXHOCTENH M 00EMOB OJOOHBIX TEJL..

6.2 IlpuMepsl 3axaHnii A1 KOHTPOJIBHOM PadoThI

Bapuasnr 1.
1. KakoMy 13 JaHHBIX IPOMEXYTKOB MPUHAJIEKHUT YHCIIO 1—2?
a) (0; 0,25) 6) (0,25; 0,5) 8) (0,5; 0,75) r) (0,75; 1)
12a'%p?

2. Coxkparure 1podp ————.
KpaTuTe Ipodh Teasno



o 2 a+2 6a-30
3. HaiinuTe 3HaYeHne BhIpaKEeHUS — + : npu a = 4,75.
a-2 a?-10a+25 a?-4
4. Kakosa o6sactpb onpeneneaus Gynukiun f(x) = v1 — x2?

5. YKaxuTe NpoMexyToK YObIBaHUS (DYHKIIMH, H300paKEHHON HA PUCYHKE.
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6. TIposepuTs, sBnsercs i Gynxius f(x) = /x — 1 4eTHOI MM HEYETHOA.
7. Boluucnute 3HaYCHUE BBIPAKCHUS 3§/2 —3- i/7 + 4+/3

5
8. OcBoboauTech OT UPPALMOHAILHOCTH B 3HAMEHATEJIE JPOOH B

9. Cokparute 1podb

10.

11.
12.

13.
14.

15.
16.

alSb+abl5
ab%®5+a05p

Pemnre ypaBuenne V4x%2 —3x —1=x+1

Pemmre ypasuenue 0,232 = 0,0016
1 2

x x
Haiinute MHOKECTBO pelIeHni HepaBeHCTBA (Z) . (E) > 6*

o 2
Haiture 3nauenue peipaxenns 0,04

Uemy paBHO 3HaUY€HUE BBIpaxeHus vab ,ecim b = 5
Pemnre ypaBuenue (x +4) + (x + 6) =35
Han tpeyromsauk ABC. IInockocts, mapannensHas npsmod AB, nepecekaer ctopoHy AC B Touke M, a

cropony BC — B touke K. KakoBa mnmuna orpeska MK, ecinu Touka M — cepeauna croponsl AC u AB = 12

cm?
17.

Otpesok AB He nepecekaeT MI0CcKoCTh 0. TOUKH A 1 B ynanens! ot 3Toi mimockocty Ha 9 cMm u 13 cm. Uemy

PaBHO PACCTOSTHUE OT cepeuHbI 0Tpe3ka AB 1o miockoctu o?

18.
19.
20.

Pasnoxwure Bexrop m(5; —17; 11) o Bekropam a(3;-2;0), b(-2;4;1), c(-1;-3;4).
Jans! Bextopsr a(4;-1;5) u b(3;Y;2). Ilpu kakoM 3HaYEHHH Y BBIIOIHAETCS PABEHCTBO @+ b = 147
[Ipu mapamiensHoM miepeHoce oOpazom Touku A(-3;1;2) sBisercs Ttouka Ai(5;-1;4). Haiinure

o0pa3 Touku B(-4;5;-7) npu 3TOM mapasiebHOM MEpeHoce.

Bapmuanr 2.

1. Kakomy 13 TaHHBIX IPOMEKYTKOB MPUHAIEKHUT YUCIIO é?
a) (0; 0,25) 6) (0,25; 0,5) 8) (0,5; 0,75) r) (0,75; 1)

2. Cokpature apo0b

. 2
3. Haiigute 3HaueHue BhIpaXKEHUS - +

15a16p2

25a8p6
a+2 _6a—30

a?-10a+25 a?-4

npu a = 5,25.

4. Kakosa ob6macts onpenenenus pyukiun f(x) = Vx2 — 6?

5. YkaxuTe MpOMEKXYTKH Bo3pacTaHusl (PyHKIMH, H300paKEHHOM Ha pUCYHKE.
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6. IIpoBeputs, sBisiercs u Gyukus f(x) = 757 UCTHOMH MM HEUCTHOH.

7. Boruucnute 3HaYCHUE BBIPAKECHUS Vﬁ —/3- Ei/S + 26

8. OcB00OAMTECH OT UPPALMOHATILHOCTH B 3HAMEHATENE APOOH %.
a%5+(ab)025

(ab)0,25+b0,5

9. Cokparute 1podb

10. Pemmre ypasuenue Vx + 3'Yx — 10 = 0

11. Pemmte ypaBHenue 212 — 2% = 96

12. Haiigure MHOXKECTBO PCUICHUHU HCPABCHCTBA (E) - (5)

> 04

. 2
13. Haitnure 3nauenue Beipaxenus 0,09

14. Yemy paBHO 3HAYECHHUE BBIPAKCHUS Vab,ecrmb =7

15. Pemnte ypaBHenue (x +4) + (x + 6) = 35

16. Jlaun tpeyrompank ABC. Ilmockocts, mapamrensHas npsmoit BC, mepecekaer cropony AB B Touke M, a
ctopony AC — B Touke K. KakoBa anmuna croponst BC, ecnu Touka M — cepenmna otpeska AB u DK = 8
cm?

17. Yepes xoHmp! otpe3ka DP u ero cepenuny A mpoBeneHBI NMapajuieibHble NpsSMbIe, KOTOPBIE MEePeceKaroT
HEKOTOPYIO IIOCKOCTH 0 B Toukax Dj, Py, A; coorBetcTBeHHo. Haiinure mmHy oTpeska PPy, eciam otpesok
DP ne mepecekaeT mockocTs o DD; =25 cM, AA; =13 cm.

18. Pasnoxwure Bexkrop m(11; —4; 11) mo Bexropam a(1;2;3), b(2;-1;1), c(3;-5;2).

19. [ans! BekTopsl a(4;-2;y) u b(5;Y;-3). IIpu kakoMm 3Ha4YeHNUH y BBINOJIHSCTCS PaBEHCTBO a * b = 87

20. TIpu mapasnnensHOM mepeHoce obOpa3zom Touku A(-8;6;-3) siBisiercst Touka Aj(3;-7;2). Haiigure
o6pa3 touku B(-1;-9;6) mpu 3TOM napajieIbHOM MepeHoce.

6.3 IlpuMepsI pa3HOYPOBHEBBIX 32124 U 3aaHUH
Bapuanr 1
Yacrs 1
1. Haiimure Ay mns gynkuun y = x2, ecmm x = 2,4x = 0,1.
2. Ha pucynke wuszoOpaxeH rpaduk ¢yHkuun Yy = f(x), onpexneneHHod Ha wuHTtepBaie (-9;8).
Onpeznenute KOJIWYECTBO TOUEK C IETOYMCICHHBIMU 3HaYEHUSIMHU aOCIFcC Ha 9TOM MHTEpBAJIE, B
KOTOPBIX POM3BOIHAS PyHKIMH f (X) MOTOKUTETbHA.
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3. Haiitu untepsan Bo3pactanus pyHkiuu y = x* — 2x2,



4. Haiimure Touky MakcuMmyma GyHkuun y = f(x), ecu u3BectHo, 4to f'(x) = —x? + 6x.
5. Haiinute HanMeHbIIee 1 HauOOoJIbIIee U3 3HAYEHUI, KOTOPOE MPUHUMAET (PYHKITHS

y = 0,5x3 — 9x2 + 48x na orpeske [0; 9].
1

6. Haitnure nepBoobpasuyro ¢pyukiuu f(x) = — (6x+1)%"

5 dx
7. Boruncnute uuterpan f Nt

8. Ha xakom pucyHke n300pakeHo ceueHue Kyoa miockoctbio PRT?

1
9. JIByrpaHHblii yroisi, oOpa3oBaHHBIH monymiiockocTsMu o U f3, paBeH 90°. Touka A ypaneHa OT
rpaHeil AByrpaHHoro yria Ha 8 cM u 6 cm. Halimute pacctosHue or Touku A 10 pebpa

JIBYTPaHHOTO YIJIa.

10. Pemnte ypasuenue 2x* — 5x2 + 2 = 0.
o cl c2\ P

11. Haiigvre 3HaueHUE BLIPAXKEHHS (ﬁ — ?7) . A—i.

6

YacTtb 2

12. HaiinuTe miomaas GUrypsl, orpaHMueHHON rpadukaMu QyHKIUN y = 2x,y = x — 2, x = 4.
o x2-1
13. Haiitu f'(1), ecnu f(x) = =
14. Haiigute muioma/ib NOJHON MOBEPXHOCTH MPABHIIBHON TPEYrONbHON MPU3MBI, €CJIM U3BECTHO, YTO
60KkoBOE pedpo B § pa3 OoJiblIe CTOPOHBI OCHOBAaHHUS, a CyMMa JITMH Beex pédep pasHa 30.

C,

A,

A B
15. Haiigute mnomaapr pomOa, Jiexaliero B OCHOBAaHHH MUPAMUJBI, €CITU BBICOTA MUPaAMHUABI 9 cM,
oauH 13 yrioB pomba 30°. BokoBbie rpaHu 00pa3yroT ¢ IIOCKOCTHIO OCHOBAHUS yroJI, paBHBIN 60°.

16. Pemite HepaBeHCTBO V2Xx — 3 > x + 5.

17. Pemmte ypasHenue 3*+2 + 3% = 10.
18. Vnpocrture Bepaxenue tgZa — sina — tgla sina
YacTs 3.
19. Pemmure HepaseHCTBO |x2 — 3x — 4| > 6.
20. PaBHOOGIpEHHBII TPEYroNbHUK, OOKOBasi CTOPOHA KOTOPOro paBHa D, a yroa mpu OCHOBaHHH
paBeH [3, Bpamaercs BOKPYr TMpsSMOW, COJepkamied ero ocHoBaHue. HaimuTe miomanb

MMOBCPXHOCTHU TECJIa BpallICHUA.

Bapuanr 2
Yacrs 1

1. Haiimure Ay mna Gynkuuu y = x2, ecmm x = 3,4x = 0,2.
2. Ha pucynke wuzobpaxken rpadpuk ¢yakmuu y = f(x), onpenencHHoi Ha wunHTepBaine (-9;8).
Onpenenute KOJIWYECTBO TOUEK C IIETOYMCICHHBIMHA 3HAYCHHUSMHU a0CIFiCC Ha TOM WHTEpBAJIE, B

KOTOPBIX Tpou3BoAHast pyHKuu f (X) oTpHIaTenbHa.
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3. Haiitu unteppan yobiBanus pynkuuu y = x4 — 2x2,

4. Haiimure Touky MuHuMyMa GyHKuuu y = f(x), eciu u3BectHo, uto f'(x) = —x? + 6x.
5. HaiinuTte HanMeHbliee U HAHOOJIbINICEe U3 3HAYCHUH, KOTOPOE MPUHUMAET (DYHKITHSI

y = 0,5x3 — 9x2 + 48x na orpeske [—1; 5].

6. Haiigure nepBooOpasuyto ¢pyakuuu f(x) = —

3 dx
7. Berancnute uuTerpan f Nt

1
(6x+1)2°

8. Ha kakoMm pucyHke n3o0paxeHo ceyeHue Kyoa miockoctsio ABC?

1) 2) 3) 4)

9. JIByrpaHHBIid yros, oOpa3oBaHHBIA MONYILIOCKOCTSIMH o M 3, paBeH 90°. Touka A ymaneHa oOT
rpaHeil aByrpaHHoro yria Ha 9 cMm u 3 cm. Haiigute paccrosHue ot Touku A 10 pedpa
JIBYTPaHHOI'O yIJIa.

10. Pemnte ypasuenue 3x* — 5x2 + 2 = 0.

o c8, ¢\ 7ps
11. HaiinuTe 3HaueHUE BBIpAXKEHUS (— — — | * —

10 5 AL’
Yacrs 2
12. HaiimuTe momans Gurypsl, orpaHHdeHHON rpadukaMu GpyHkuuid y = 4x,y = x — 3, x = 3.
2_
13. Haiitu f'(2), eciu f(x) = z2_+1

14. Haiigute muiomia/ib NOJHON MOBEPXHOCTH MPABHIIBHOMN TPEYrOJbHON MPU3MBI, €CJIH U3BECTHO, YTO

60K0BOE pedpo B 5 pa3 OoJible CTOPOHBI OCHOBAaHHUS, a CyMMa JITMH BceX pédep paBHa 42.
C,

A,

15. Haiigute muomans pom0Oa, Jekaniero B OCHOBAaHUU MUPAMHUJIBI, €CIIM BBICOTAa MHUpaMUAbl 12 cwm,
oauH u3 yrioB pomba 30°. bokoBeie rpaHu 00pa3yrOT ¢ IIOCKOCTHIO OCHOBAHUS yroJI, paBHBIN 60°.

16. Pemute HepaBeHCTBO V12X — 27 > x — 9.
17. Pemmte ypaBHenue 412 + 4% = 10.

sinsin a 1+4coscos a
18. Ynpocrute BblpaxkeHue —
1+4+coscos a sinsSina
Yacts 3

19. Pemmre HepaBeHcTBO |x2 — 6x — 1| > 6.



20. PaBHOOEApEHHBIN TPEYTOJIBLHUK C OCHOBAHHWEM & W YIVIOM O IIPH BEPIUIMHE BPAIIACTCS BOKPYT
IIPsIMOM, coAepIKallel ero ocHoBanue. Halaure romans NOBEPXHOCTH TeJla BPAILCHMUS.



