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1 HNOSCHHUTEJIbHAS 3AITUCKA

1.1 ObaacTh NpUMeHeHHsI POTrPaMMBbI

PabGouass mporpamma yueO6HOro mnpemmera OOIL.07 MartemaTuka SIBISETCS 4YacThiO
00pa3oBaTeNbHON MPOrpaMMbl MOATOTOBKM CHEIHMAIMCTOB CPEIHEro 3BEHA, pa3pabOTaHHOW B
cootBercTBuU ¢ ®I'OC CIIO no cnenmanbroctr 11.02.17 PazpaboTka 37IE€KTPOHHBIX YCTPOWCTB
U CHUCTEM.

1.2 MecTto mnpeaMera B CTPYKType MNpPOrpamMMbl MOATOTOBKU CHENHATUCTOB
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 MPOrpaMMbl Y4eOHOI0 IpeaMeTa 276
B TOM YHCIIE:
- TEOopeThYecKoe o0ydeHue 78
- MPaKTUYECKUE 3aHATUS 156
- caMmocTosTenbHas paboTa 38
- KOHCYJIbTaIlUH
- NPOMEXKYTOYHAs aTTECTAIIHS: 4
- DK3aMeH

2 TNJIAHUPYEMBIE PE3YJIBTATDBI

B pesynbrate u3yuyeHus npeaMera y oOy4aroIIMXCs JOJDKHBI OBITH c(hOpMUPOBaHBI
JMYHOCTHBIE, METAIIPEIMETHBIE U IPEIMETHBIE PE3YIIbTATHI.

JInuHOCTHBIE pe3yJIbTaThI

OcBoeHne nporpaMMbl IpeaMeTa COMPOBOXKAAETCS (OPMUPOBAHUEM Y OOYHYAIOLIMXCS
JMYHOCTHBIX PE3yJbTaTOB:

IPAKJaHCKOT0 BOCIIUTAHUS:
YMEHUE B3aMMOJEHUCTBOBATh C COLMAIBHBIMU HMHCTUTYTaMH B COOTBETCTBHH C UX
GYHKIUSAMU 1 Ha3HAUEHUEM;

MaTPUOTUYECKOT0 BOCIIUTAHUS:

LIEHHOCTHOE OTHOUIEHUE K FOCYJapCTBEHHBIM CUMBOJIAM, HICTOPUYECKOMY U IIPUPOJHOMY
HAaCcJIeIMI0, IAaMATHUKAM, TpaauuusaMm HaponoB Poccun, noctmxenusMm Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHUIX U TPYIE;

AYXOBHO-HPAaBCTBCHHOT'O BOCIIUTAHUA:

CIIOCOOHOCTH OLCHUBATHb CUTyallU0 U MPUHUMATHL OCO3HAHHBIC PCIICHHA, OPUCHTUPYACH
Ha MOPAJIbHO-HPAaBCTBEHHBIC HOPMBI U ICHHOCTH;

OCO3HAHUC JIMYHOTI'O BKJIada B ITIOCTPOCHHUC yCTOﬁ‘-IPIBOFO GYHYHICFO;

ACTETUYECKOTO BOCITUTAHUS:

ACTETHUYECKOE OTHOIIEHUE K MHPY, BKIIIOUAsl ICTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTa, TPYAA U OOIIECTBEHHBIX OTHOIICHHIA;

TOTOBHOCTh K CAMOBBIPDQKEHHUIO B Pa3HBIX BUJAX HMCKYCCTBAa, CTPEMJICHHE MPOSBISATH



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 HHBIX (OpPM MPUYMHEHUS Bpena
buznyecKOMy U IICUXUYECKOMY 3/I0POBBIO;

TPYAOBOTO BOCIIUTAHUS:

TOTOBHOCTB K TPYAY, OCO3HAaHUE [IEHHOCTH MacTepPCTBa, TPYAOTIO0HE;

FOTOBHOCTh K  aKTUBHOM  JEATEJIbBHOCTHM  TEXHOJIOTMYECKOM W COLMAIbHOMN
HAIPaBJIEHHOCTH, CMOCOOHOCTh MHUILIMHMPOBATH, TUIAHUPOBATH U CAMOCTOSITENILHO BBIMOJIHATH
TaKyIo JIeSITeIbHOCTD;

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

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHUIO M CaMOOOPA30BAHMIO HA MPOTSHKEHUU BCel
KU3HU;

9KOJIOTHYECKOI'0 BOCITMTAHHS:

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYpPbl, MOHUMAHUE BIHUSHUA COIHAIBLHO-
SKOHOMMYECKHX IPOLECCOB HA COCTOSHUE MPUPOJHOM M COUUAIBHOW CpElbl, OCO3HAHUE
r100aIBbHOTO XapaKTepa AKOJIOTHYSCKUX TTPOOIIeM;

AKTUBHOE HEMPUATHE JECUCTBUMN, TPUHOCAILINX BPEA OKPYKAKOIIEN CPEE;

yMEHUE MPOTHO3UPOBATH HeOIaronpusTHhIC JKOJIOTHYECKHE MOCIEICTBUSA
MPEAIPUHUMAEMBIX JACHCTBUH, IPEAOTBPAILATh UX;

LIEHHOCTH HAyYHOT'O TTO3HAHMSL:
C(OPMHPOBAHHOCTE MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsI HAyKl M OOLIECTBEHHOW NPAaKTUKH, OCHOBAaHHOIO Ha JAMajore KyJbTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUPE;
OCO3HaHME IIEHHOCTHU HAY4HOH JesATeTbHOCTH, TOTOBHOCTb OCYILECTBIIATh MPOEKTHYIO U
HCCIIEIOBATEIIBCKYIO JeSITETLHOCTh HHIMBHIyaTbHO U B TPYIIIIE.

YuuteiBas  crnenuuKy TpeaAMeTa, JMYHOCTHBIE  pe3yibTaThl B IpOrpamMme
KOHKPETHU3UPOBAHbI KaK:

JI1 - chopMupOBaHHOCTH MPENCTABIEHUI O MaTeMaTHKe KaK YHUBEPCAJIbHOM S3BIKE
HayKH, CPE/ICTBE MOJICTTUPOBAHUS SIBJICHUM U IPOLIECCOB, UAESIX U METOJaX MaTEMaTHKU;

JI2 - noHMMaHHME 3HAYUMOCTH MAaTeMATHUKH [UIsi HaydYHO-TEXHHYECKOro Iporpecca,
c(OpMHUPOBAHHOCTh OTHOIIEHHUS K MaTeMaTHKe KaK K 4YacTH OOIIeYesOBEeYeCKON KYJIbTYpPbl
yepe3 3HAKOMCTBO C UCTOpUEN Pa3BUTHS MaTEMATUKH, IBOJIIOLIMEN MAaTEMATUUECKUX UJIEH;

JI3 - pa3BuTHE JIOTMYECKOIO MBIIUIEHUS, MPOCTPAHCTBEHHOI'O BOOOpa)XKeHMs,
ITOPUTMUYECKOHN KYIbTYpbl, KpUTUYHOCTH MBIIUICHUS HA YPOBHE, HEOOXOIMMOM JJIsl OyayIeit
poeCCHOHAIBHON A TENHHOCTH, JUTsl MPOAOIKEHHUST 00pa30BaHMs M CaMOOOpa30BaHU;

JI4 - oBnajgeHWe MaTeMaTHMYECKUMM 3HAHUSAMH M YMEHUSMH, HEOOXOAMMBIMHU B
MOBCEIHEBHON KU3HU, JUIS OCBOEHHUS CMEXKHBIX €CTECTBEHHO-HAy4YHBIX JUCIHHUIUIMH U
JUCHUIUIMH TPO(PECCHOHANBHOTO LHMKJIA, Ui TOJy4eHUs oOpa3oBaHMs B 0OO0NacTsaX, He
TpeOyromMX yriIyOJeHHOW MaTeMaTH4eCKON OJIrOTOBKH;

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

JI6 - co3HaTenbHOE OTHOIIEHHE K HETIPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCICITHON
pod)eCCHOHAIBHON 1 0OIIECTBEHHOM JEATENHHOCTH,

JI7 - TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITEJIbHOW TBOPYECKOM W OTBETCTBEHHOMU



JESITENIbHOCTH;

JI8 - TOTOBHOCTh K KOJUUICKTUBHOW paboOTe, COTPYAHHYECTBY CO CBEPCTHUKAMH B
00pa3oBaTeNbHON, OOIIECTBEHHO MOJIE3HOH, Y4eOHO-UCCIeI0BaTEeIbCKON, MPOSKTHON U JPYTruX
BUJIaX JESTEIbHOCTH;

JI9 - orHomieHue K MpohecCHOHANBHOM NEeATENIBHOCTH KaK BO3MOXKHOCTH YYacTus B
PELICHUH JTUYHBIX, OOIIECTBEHHBIX, TOCY1apCTBEHHBIX, OOIICHAIIMOHAIBHBIX POOJIEM.

s hopMupoBaHUs 3TUX PE3yJbTAaTOB y oO0yyaroumxcs GOpMHUPYIOTCS YHUBEpCaIbHbIE
y4eOHbIe IeUCTBUS:

- HIMPOKasi MOTHBALIMOHHAsT OCHOBAa Yy4eOHOW JEsTeNbHOCTH, BKIIOYAIOIIAs
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
YyHClIE HAa CaMOAHAJIU3 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
MIOCTYIKOB, TAK U IIOCTYIIKOB OKPYXAIOLIUX JIFOACH;

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

®opmuposanue Y'Y [ npoBOAUTCS IPU IIOMOLIY PELICHUS CIEAYIOMNX TUIIOBBIX 3a/1a4:

- o0ecrieueHre BO3MOXKHOCTH CaMOCTOSITENIbHOM ITOCTAaHOBKH IeJeld M 3a1ady B
OpEeMETHOM  OOYYEeHHH, TIPOCKTHOM H  y4eOHO-HCCIEeNOBATEIbCKOW  JESATEIHHOCTH
o0y4aromuxcs;

- o0ecrieueHre BO3MOXKHOCTH CaMOCTOSATEIBHOIO BhIOOpa 00yYarolMMHUCS TEMIIa,
PEKUMOB U (OPM OCBOEHUS MPEIMETHOTO MaTepUana;

- oOecrnieyeHre HAJIMYUS B 00pa30BaTeIbHON AESITEIbHOCTH COOBITUH, TPEOYIOMNX
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:

OTIPEIENIATH IICJTU IEATSILHOCTH, 33]1aBaTh apaMEeTPhl U KPUTEPUHU MX TOCTHKCHUS;

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

0) 6a30BbBIC UCCIIEIOBATEIIbCKUE ACHCTBUS:

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

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

dbopMHpOBaHWE HAYYHOTO THIIA MBIIUICHUS, BIAJCHHC HAYYHOW TEPMHUHOJIOTHEMH,
KIIFOYCBBIMH ITOHSATHSIMH M METOIaMU;

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

aHAJTM3UPOBATh TOJIYUCHHBIE B XOJAC pCIICHHs 3aJa4d Pe3yJabTaThl, KPUTHUECKU
OIICHHBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBHUSX;

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



YMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTei;

BBIIBUTATh HOBBIE UJIEH, MPeJIaraTh OPUTHHANBHbIE TOAXOAbI U PEIICHNUS;

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 Pa3IMYHBIX BUJOB U (OPM IMPEICTABICHHUS;

UCIIOJIb30BaTh CpeACTBAa HH(MOPMALMOHHBIX W KOMMYHUKALMOHHBIX TEXHOJOTHH B
pELICHNH KOTHUTHUBHBIX, KOMMYHHKAaTHBHBIX M OPIaHU3ALMOHHBIX 33ad C COOIIOJEHUEM
TpeOOBaHUI 3PrOHOMMKH, TEXHUKH 0€30IacCHOCTH, TUTHEHBI, pecypcocOepeKeH sl, MPaBOBbIX U
TUYECKUX HOPM, HOPM WH(POPMAIIMOHHOH 0€301acHOCTH.

2. OBnaieHne yHUBEPCATbHBIMU KOMMYHUKATUBHBIMU JICUCTBUAMU:

a) obmeHue:

OCYILIECTBISATH KOMMYHHUKAIIMH BO BceX chepax >KU3HU;

pacrio3HaBaTh HeBepOaJbHBIC CpPEACTBAa OOIICHHWS, TMOHMMATh 3HAUYEHHE COIMATBHBIX
3HAKOB, PAcIO3HABAThH MPEINOCHUIKY KOHPIUKTHBIX CUTYallul U CMITYaTh KOH(IIUKTHI;

BJIa/IETh Pa3IMUHBIMU CIIOCOOaMU OOILEHUS U B3aUMO/IEHCTBHUS;

apryMEHTUPOBAHHO BECTH JUAJIOT, YMETh CMATYaTh KOH(MDIMKTHBIE CUTYaIUH;

Pa3BEepHYTO W JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HCIIOJIB30BAaHHEM S3BIKOBBIX
CPEICTB;

0) COBMECTHAS e TCIIbHOCTb:

MMOHUMATh U UCTHIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM U MHANBUAYAIBHON padOTHI;

NPUHUMATh 1EIA COBMECTHOH JEATENIbHOCTH, OpPTaHW30BBIBATh W KOOPIMHHPOBATH
NEHCTBUS MO €€ JOCTHIKCHHMIO: COCTaBISATh IJIaH ACMCTBHIA, pacHpeneNsiTh POJH C y4ETOM
MHEHHI yJaCTHUKOB O0OCYKJaTh Pe3yIbTaThl COBMECTHON pabOTHI;

npeJularath HOBBIE MPOEKTHI, OLIEHUBATh WAEU C MO3UIMH HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOW 3HAYUMOCTH;

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. OBnazieHre YHUBEPCAIBbHBIMH PETYISATUBHBIMU JIEHCTBUSAMU:

a) CaMOOpTaHU3aIHUS:

CaMOCTOSITENIHO OCYILECTBIISATh IMO3HABATENbHYIO AEATENbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIC 3a7aud B O0Opa30BATEILHOW JIEATENBHOCTH U
JKU3HEHHBIX CUTYAIUsX;

CaMOCTOSITEJILHO COCTAaBJISITh IJIaH PELIEHUsI IPOOJIEMBI C YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JIeNlaTh OCO3HAHHBIM BHIOOD, apryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CTIIOCOOCTBOBaTh (OPMHPOBAHWIO U TIPOSIBIICHHIO IMUPOKOW APYAUIIMH B Pa3HBIX
00J1acTSAX 3HaHU, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYpHBIH YPOBEHb;

0) CaMOKOHTPOJIb!

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

BJIaJIETh HaBbIKAMM [TO3HABATENBHOM peduieKCuu Kak 0CO3HAHMS COBEpIIAEMbIX JIeHCTBUI
¥ MBICITUTEIFHBIX MTPOIECCOB, X PE3YIBTATOB U OCHOBAHHIA;

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

B) SMOLMOHAJIbHBIM UHTEIIEKT, IPeanoaralomuil choOpMUPOBAHHOCTH:

CaMOCO3HAaHUS, BKJIIOYAIOIIET0 CIIOCOOHOCTh MOHMMATh CBOE AMOIIMOHAIBHOE COCTOSIHHUE,
BHJICTh HAIPABJICHUS Pa3BUTHSI COOCTBEHHOM SMOITMOHAIBHOU c(pepbl, OBITH YBEPEHHBIM B ceOe;

CaMOperyJIMpPOBaHUS, BKJTIOYAIOIIETO CaMOKOHTPOJIb, yMEHHe MPUHUMATH



OTBETCTBEHHOCTb 3a CBOE€ IIOBEIECHHUE, CIIOCOOHOCTh aJaNTHPOBATHCS K HSMOLMOHAIBHBIM
U3MEHEHUSAM U NPOSABIATh THOKOCTb, OBITh OTKPBITEIM HOBOMY;

BHYTPEHHEH MOTHMBAallMM, BKJIIOYAIOIIEH CTPEMJIEHHE K JOCTMIKEHMIO LIEJIU U YCIEXY,
ONTUMU3M, UHUIIMATUBHOCTh, YMEHHUE JIeHCTBOBATh, UCXOMSI U3 CBOMX BO3MOXKHOCTEH;

COILIMAJIBHBIX HaBBIKOB, BKIFOUAIOIIMX CIIOCOOHOCTH BBICTPAUBATh OTHOWICHHS C IPYTUMHU
JIOAbMH, 3a00TUTHCS, IPOSBIATH 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 crneuuuKy MpeAMeTa, MeTalpeIMETHble  pe3ylbTaTbl B IpoOrpamMme
KOHKPETU3UPOBaHbI KaK:

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

M2 - yMeHHME BHOCUTb KOPPEKTHBBI B JESTEIbHOCTb, OLIEHUBAaTh COOTBETCTBUE
Pe3yJIbTaTOB LIEJISIM, OLIEHUBATh PUCKH MOCIEICTBUM AEATEIbHOCTH;

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;

- CaMOCTOSITENIbHOE OCBOCHHE TJIaB, Pa3eiioB 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;

- NPE3CHTAIMs PEe3yabTaTOB MPOEKTHOW padOThl 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;

I111 - ymeHue omnepupoBaTh TMOHATUSAMHU: KOMIUIEKCHOE YHCJIO, CONPSDKEHHBIE
KOMIUIEKCHBIE YHCIIa, MOAYJIb U apryMEHT KOMILUIEKCHOTO 4ucia, popma 3amicH KOMILIEKCHBIX
yucen (reoMeTpuuecKkas, TPUTOHOMETpUYecKas U anredpandeckas); yMeTb IPOHM3BOJIUTH
apudmeTnyecKrue IEeHCTBUS C KOMIUIEKCHBIMU UYWCIAMU; MPUBOJUTH MPUMEPHl UCIOIb30BaHUS
KOMIUIEKCHBIX UHCEIT;

I112 - ymenue cB0OOAHO ONEpUPOBATH MOHATUSAMU: CpeiHee apupMeTHIecKoe, MeAHaHa,
HauOoJblllee U HAUMEHbIIEE 3HAYEHUS, pa3Max, AUCIEPCHs, CTaHJIAPTHOE OTKJIOHEHUE Ui
ONMCAHUsl YUCIIOBBIX JIAHHBIX; YMEHHE HCCIEA0BAaTh CTATUCTUYECKHE NAHHBIE, B TOM YHCIE C
NpUMEHEHHEM TpapUUecKuX METOJOB M DJEKTPOHHBIX CPEICTB; TpaduyecKd HCCIeT0BaTh
COBMECTHBIE HAOTIOACHHS C TIOMOIIBIO IMarpaMM PAcCEUBAHUS U JTMHEWHON 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 PEATBHBIX COOBITHIA; YMEHHE ONEpUPOBATh MOHATHAMHU: CIIydailHas
BEJIMYMHA, pACHpE/Ie]ICHHEe BEPOSITHOCTEH, MaTeMaTHMYecKoe OXHAaHUe, JAUCIepCHs U
CTaHJAPTHOE OTKJIOHEHHE CIyYalHOH BEIMYMHBI, (DYHKIUH pacrpenesieHus] W TUIOTHOCTH
PaBHOMEPHOTO, TMOKA3aTeIbHOIO W HOPMAIBHOTO pACIpENeTCHU; YMEHUE HCIONIb30BaTh
CBOWCTBA M3YYCHHBIX PACHpPEICICHHUIA Ui PEUIeHUs 3ajad; 3HAKOMCTBO C MOHSATHSIMH: 3aKOH
OONBIIMX 4YHCEN, METOJbl BBIOOPOYHBIX HCCIEAOBAaHUN; YMEHHE NPUBOJUTH MPUMEPHI
MIPOSIBJICHUS 3aKOHA OOJIBIINX YHCEI B TIPUPOIHBIX M OOIIECTBEHHBIX SIBICHUSIX;

I114 - ymeHue CBOOOJHO ONEPUPOBATH MOHATHUSAMH: TOYKa, MpsMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKMM YroJl, JBYIPAaHHBIA yroJ, TPEXTPaHHBIA Yroll,
NIEPECEKAIOIINECS, MApAJUICIIbHBIE W CKPELIMBAIOLIMECS IpPsAMBIC, [ApaUIEIbBHOCTE U
NEPNEHAUKYIISIPHOCTD MPAMBIX U IIJIOCKOCTEM, YroJl MEXAY HPSIMBIMH, YTOJ MEXAY NPSIMOU U
IIJIOCKOCTBIO, YTOJI MEKY IUNIOCKOCTSAMM; YMEHHUE UCIIOIb30BaTh IIPHU PELICHUU 3a/1a4 U3y4YCHHbIE
(bakThl U TEOPEMBI IUTAHUMETPUH; YMEHUE OILIEHUBATh pa3Mepbl OOBEKTOB B OKPYKAIOIIEM MHUPE;
yYMEHUE OIEPUpPOBATh IOHATUAMM: MHOIOTPAHHHMK, CEUYEHHE MHOIOTPaHHUKA, IPaBUIIBLHBIN
MHOTOTPaHHMK, MPU3Ma, TUPpaMHJIa, GUTIypa U MOBEPXHOCTh BpallleHUs, LIWINHIpP, KOHYC, HIap,
cdepa, pa3BepTKa IOBEPXHOCTH, CEUYEHHUS KOHyca M LWIMHJIpA, MapajulelbHble OCH WU
OCHOBAHHIO, CEUEHHE MIapa, IJIOCKOCTb, Kacarollascs cQepsl, HMWINHApPA, KOHYCa; yMEHHE
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 (POPMYIUPOBATH OMpPEACIICHUS U3y4yaeMbIX
¢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 MOHATHAMMU: IJIOUIA]b (GUTYPBI, 00BEM (QUTYpHI,
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, MPSIMOYTOJIBHOTO MapajieNenunesaa, MupaMusl, TPU3Mbl, WIMHApPA,
KOHYCa, Iapa; yMEeHUE HaXOUTh OTHOIIIEHHE 00beMOB MOJA00HBIX (PUTyp;

I116 - ymeHue cBOOOJHO ONEpUpPOBATh MOHATUSMHU: JBM)KEHHE, MapaJUIeTIbHbBIN MepeHoc,
CHMMETpPHS Ha IUIOCKOCTH M B MPOCTPAHCTBE, TTOBOPOT, MpeoOpa3oBaHue MOA00Us, TOI00HBIC
¢Gurypel; ymMeHue 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 NPOM3BEACHUE, BEKTOPHOE IIPOU3BEICHHUE,
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
OIpeNIeUTENs;

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 MATEMAaTUYECKHE MOJEIM C MOMOLIBI0 T€OMETPUYECKUX IOHATUU U
BEJIMYMH, pELIaTh CBA3aHHbIE C HUMHM IMPAKTHUYECKUE 3aJlauM; COCTaBJISATh BEPOSTHOCTHYIO
MOJI€JIb U UHTEPIIPETUPOBATh NOJIYUEHHBIH pe3yJIbTaT; peuarh IPUKIaJAHbIE 3314l CPEACTBAMU
MaTEeMaTUYeCKOr0 aHajlu3a, B TOM YHCIE COLHAJIbHO-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 MAaTEMATUKM B HCKYCCTBE, YMEHHME IPUBOAMTH
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, SKOHOMHUKE, HHPOPMAIIMOHHBIX TEXHOJIOTUIX U 2 MS§, M11,
[IPaKTUYECKOHU AesTenpHOCTU. Llenu u 3a1aun n3ydyeHus MaTeMaTUKU IpYU OCBOEHUU I1, 1119
npodeccuii CI10 u cnemmansrocteii CII1O.
Conep:xanue yueOHOro MaTepuaJia
1| Muoxectso uncen. Lenbie u pauonabHbie wicna. JleicTBATENbHbIE YHCITA, 2 JI1, JI4,
KommnnekcHble uncna. [IpubnmkeHHble BBIYMCICHHUS. 112, T15,
Tema 1.2. DopMyJIbl COKPALEHHOTO YMHOXKEHHUS. 1111
PazBuTHE IIpakTHyeckue 3aHATHSA
HOHSATHS 0 "THCJIE, 1| Apudmernyeckue neiicTBUs HaJ YUCIaMU, HaX0XK/I€HUE TPUOIMKEHHBIX 3HAUEHUN 4 1. JT14. TS
BEJIMYMH U TOTPEIIHOCTEN BBIYUCICHUHN (a0COMIOTHOM U OTHOCUTENBHOM), CPaBHEHHE 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, OIPAHUYEHHOCTD,
nepuoIuIHOCTh. CriocoObl 3a1aHus (QYHKIIHH.

[IpomexxyTku BO3pacTaHusi U yObIBaHWS, HauOoOiblIee W HAWMEHbIIEEC 3HAYCHHS,
TOYKM 3KcTpemyma. ['paduyeckas unHtepnperauus. [Ipumepsl (QyHKIMOHATBHBIX
3aBUCHMOCTEH B peasibHBIX MpOIleccax U SBICHUAX. ApudmMeTndeckne onepanuy Hajl
¢ynkuusamu. [ToHsITHE O HEIPEPHIBHOCTH (HYHKIIHH.

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

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

JI3, M1, 118

[Ipeo6pazoBanust rpadukos. [TapaiienbHbII IEPEHOC, CAMMETPHS OTHOCUTEIHLHO
ocei

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

HpaKaneCRue 3aHATHSA

1

[Ipumepsl 3aBUCUMOCTEN MEXIY IIEPEMEHHBIMU B PEAIBHBIX IPOLECCAX 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. ['apmonHndeckue konedanus. Ilpukiaanbie
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 JIOTapu(pMbl.

Conep:xxanue yueOHOro MaTepuaJia

1

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

Crenenn C palMOHAIBHBIMM  [OKa3aTeiasiMd, uX cBoictBa. CreneHn ¢
JNIEUCTBUTENbHBIMU  TIOKa3aTeasiMu. (CBOWMCTBA CTENEHW C  JECUCTBUTEIbHBIM
nokazareneM. [TokazarenpHast pynkuus. [TokazaTenbHble ypaBHEHHS 1 HEPABEHCTBA.
Jlorapudm. Jlorapupm umcna. OcHOBHOE  JOrapu(pMUYECKOE€  TOKIECTBO.
Hecsatuunble U HaTypanbHble Jorapudmel. [IpaBuna aeiicTBuii ¢ morapudmamm.
[Tepexon xk HOBOoMY ocHOBaHMIO. Jlorapudmudeckas ¢yHkums. Jlorapupmmuueckue
ypaBHEHUs U HEPABEHCTBA.

10

J14, 111,
116, 117

IIpakTnyeckue 3aHATHS




1| BrluucneHnue u cpaBHeHHE KOpHEW. BhInoaHeHne pacueToB ¢ paaukaiamu. Pemienne

HWppalMOHAIIbHBIX YPaBHEHHUIM. J14, M2,
M7, 116, 117
2 | HaxoxneHue 3Ha4eHH cTENEHEH ¢ pallMOHANbHBIME MOKa3aTensiMu. CpaBHEHHE
crenenedt.  IIpeoOpa3zoBaHusi  BBIpaXEHUM, COJAEpXKAIIMX  CTEMEHHU. J14, M2,
Pemenne 5 M7, H6, 117
MOKa3aTeIbHBIX YPAaBHEHUI U HEPABEHCTB.
3| Haxoxpaenue 3HaueHuil jorapudma Mo MPOU3BOIHLHOMY 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 IMTEPATYPOH, PabOTa ¢ KOHCIIEKTOM JIEKIMH, PEIIEHHE 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 OCBOEHHUSA YYEBHOTI'O ITPEJIMETA

KOHTpOJIB H OLICHKa C(bOpMI/IpOBaHHOCTI/I JIMYHOCTHBIX, METANIPCAMETHBIX U ITPEAMETHBIX PE3YJIbTaTOB

OCYHICCTBJIAKOTCA B COOTBCTCTBHUHU CO CICAYIOIUMU IMOKA3ATCIIAMM:

Pe3yabTarsl 00yyeHus

OcHOBHbBIE N0KA3aTeJIN OIIEHKH pe3yJibTara

Tema

OnenouHoe CpeacTBo

JInyHOCTHEBIE

JI1 - chopmupoBaHHOCTH
NPEICTABICHUN O MAaTEMAaTHKE KaK
YHUBEPCAIBHOM SA3BIKE HAYKH,
CPEICTBE MOJICTUPOBAHHS SBICHUI
U IIPOLECCOB, UIEIX U METOAX
MaTeMaTHKH

Tema 1.1. BBenenue
Tema 1.2. Pa3zButHe noHITUS O
YucIIe

Tewma 2.1. KomOunaTopuka
Tema 3.3. MHOrOrpaHHUKH U
KpyTJjble Tena

YCTHBIM OIIPOC (11.5.1)
YCTHBIM OMPOC (11.5.1)
[IpakTrueckoe 3aHsiTHE
Ne 1 (camocTosiTenbHas
pabota)

YCTHBIA 0npoc (m.5.1)
YCTHBIM OITPOC (11.5.1)

JI2 - nonmmanme 3HauuMocth | Tema 1.6. Hauama YCTHBIA OIpocC (m.5.1)
MaTeMaTUKU JUISL Hay4yHO- | MaTEMAaTUYECKOT0 aHAJIU3a.

TEXHUYECKOT O nporpecca, | I[IpounsBonHas u e€

c(OPMHPOBAHHOCTH OTHOIIEHUS K | MPHUMEHEHHUE

MaTeMaTUKe Kak K  4acTu

00I1Ie4eI0BeYeCKO KYJBTYPBI

4yepe3 3HAaKOMCTBO C HCTOpUEH

pa3BUTHUS MaTeMaTHKH,

IBOJIIOLIMEN MaTEMaTHYECKUX

nuaeu

JI3' - pasButne goruyeckoro | Tema 1.3. @yHkuuu u rpaduku | yCTHBIHN onpoc (1.5.1)
MBbIIIEHHs], MpocTpaHcTBeHHOro | Tema 3.1. [Ipsimbie u YCTHBIA OIIPOC (1.5.1)
BOOOpaXEHUs, aJTOPUTMHUYECKON | MIOCKOCTU B MPOCTPAHCTBE [IpakTnueckoe 3anarue
KYJIbTYpHI, KPUTHUYHOCTH Ne 1 (camocTosaTenbHas
MBIIICHUS Ha YPOBHE, paborta)

HeoOxomumoMm st Oynymedt | Tema 3.2. Koopnunats! u YCTHBIH OIpoc (1.5.1)
npogeccuoHaTbHON BEKTOPBI [IpakTnueckoe 3anaTne

ACATCIIBHOCTH, IJIA MPOAOJIKCHUA
O6p830BaHI/I$I )4 CaMOO6pa3OBaHI/I$I

Ne 1 (camocTosiTenbHast
paborta)

JI4 - OBJIAJICHUE
MaTEeMaTHYeCKUMH 3HAHUSAMHU U
YMCHUAMU, HeO6XO)II/IMI)IMI/I B
MTOBCETHEBHOM JKU3HU, TUIS
OCBOCHUS CMECKHBIX €CTCCTBCHHO-
Hay4YHBIX TUCIUTLTAH u
JTUCIUTIINH ~ TIPO(EeCCUOHATBEHOTO
MK, TUIS MONTy4eHUs
oOpazoBanmsi B 00nacTsaX, He
TpeOyIOLINX yriIyOJIeHHON
MaTeMaTHYECKON IIOATOTOBKHN

Tema 1.2. PazBurue mmoHIATHSI O
quCIe

Tema 1.4. Kopau, crenenu u
sorapupmsbl

Tewma 3.3. MHOrOrpaHHUKH U
KpyTJble Tena

YCTHBIA OIIPOC (1.5.1)
[IpakTuyeckoe 3aHsATHE
Ne 1-2 (camocTosiTenbHas
pabora)

YCTHBIA 0IIpoC (1.5.1)
[IpakTuyeckoe 3aHsATHE
Ne 1-3
(camocTosiTeTbHas
pabora)

[IpakTuyeckoe 3aHsATHE
Ne 1 (camocTosiTenbHas
pabota)

JI5 - rOTOBHOCTH U CITIOCOOHOCTH K
00pa3oBaHMIO, B TOM YHCIIE
camMo00pa3zoBaHuIo, HA
MPOTSKEHUU BCEU JKU3HU

Tema 1.7. UnTerpan u ero
MIpUMEHEHNE

Tewma 3.1. Ilpsamsble u
IJIOCKOCTH B IIPOCTPAHCTBE

YCTHBIH OIIPOC
(.5.1)
YCTHBIH OIIPOC (1.5.1)




Tema 3.2. KoopauHaTel 1
BEKTOPbI

YCTHBIN OIpOC (11.5.1)

JI6 - co3HaTenbHOE OTHONICHUE K
HEMpephIBHOMY 00pa30BaHUIO KaK
YCIIOBHIO YCHEITHOM
npodeccnoHaTbEHOMI u
0OIIeCTBEHHOH AeATEILHOCTH

Tema 1.7. UnTerpan u ero
MIPUMEHEHHE

YCTHBIN OMpOC (11.5.1)

JI7 - TOTOBHOCTB U CHOCOOHOCTH K
CaMOCTOATEJIbHON TBOPUYECKOU U
OTBETCTBEHHOM AESITEIHLHOCTHA

Tema 1.3. ®ynkuuu u rpaguxu

[IpakTrueckoe 3aHsiTHE
Ne 1 (camocTosiTenbHas
pabora)

JI8 - TOTOBHOCTH K KOJUIEKTUBHOU

paboTe,  COTPYIOHHYECTBY  CO
CBEPCTHUKAMU B
o0pa3oBaTenpHOM, OOIIECCTBEHHO
TIOJIE3HOH, yueOHO-

HCCIIEA0BATENBCKOM, IPOEKTHON U
JPYTHUX BUAAX ACSITEIbHOCTU

Tema 1.5. OcHOBEI
TPUTOHOMETPUH

[TpakTHYeckoe 3aHATHE
Neo 1 (camocTosiTenbHas
pabora)

JI9 - OTHOIIICHHUE K
podecCHoHaIbHOM AeITeIbHOCTH
KaK BO3MOXKHOCTH y4YacTHSl B
pelIeHun JINYHBIX,
OOIIECTBEHHBIX,[OCYIaPCTBEHHBIX
o0IIeHaIMOHAIBHBIX TTPOOIIEM

Tewma 2.1. KomOunaTroprka

Tewma 2.2. DnemMeHTsl TEOpUHU
BEPOATHOCTEN U
MaTeMaTUYECKOW CTaTUCTUKHU

[IpakTrueckoe 3ansATHE
Ne 1 (camocTosaTenbHas
pabora)
[IpakTuueckoe 3anaTue
Ne 1 (camocTosiTennpHast
pabora)

MeranpeameTHble

M1 - yMeHue onpeaensiTs Leiu
JESATEIbHOCTH, 33/1aBaTh
apaMeTpsl U KPUTEPUU UX
JOCTUKECHUS

Tema 1.3. ®ynkuuu u rpaguxu

YCTHBIM OITPOC (11.5.1)

M2 - yMeHne BHOCUTb KOPPEKTHUBBI
B JIEATEIbHOCTD, OLICHUBATh
COOTBETCTBHUE PE3YJIBTATOB LM,
OLICHUBATb PUCKHU IIOCIIEICTBUI
NEeSATEIbHOCTH

Tewma 1.4. KopHu, crenenu u
sorapupmsbl

Tema 1.6. Hauana
MaTeMaTHYeCKOro aHaJIn3a.
IIpousBoaHas u eé
MIPpUMEHEHNE

Tema 2.2. DnemMeHTHI TEOpUH
BEPOATHOCTEN U
MaTEMaTHYECKON CTaTUCTUKH
Tewma 3.1. Ilpsimeie n
IJIOCKOCTHU B IIPOCTPAHCTBE

[IpakTrueckoe 3aHsTHE
Ne 1-3(camocrosTenbHas
pabora)
[IpakTrueckoe 3aHsiTHE
Ne 1 (camocTosiTenbHast
paborta)

[IpakTuyeckoe 3anaTue
Ne 1 (camocTosiTenbHast
pabora)
[IpakTnueckoe 3aHsTHE
No 1 (camocTosiTenbHast
pabora)

M3 - Bi1ageHHE HaBBLIKAMU
MMO3HABATEIHHON, yUeOHO-
HCCIIEI0OBATENBCKONU U IIPOEKTHOM
JeITETLHOCTH, HaBBIKAMU
paszpenieHus npodieM

Tema 1.3. ®ynkuuu u rpapuxu

[IpakTrueckoe
3aHSITHE
Nol(camocrosiTenbHas
pabora)

M4 - cr1ocoOHOCTE U TOTOBHOCTD K
CaMOCTOSATEIIbHOMY TTOMCKY
METOIOB PEIICHUS MTPAKTUUECKUX
3a/1a4, IPUMEHEHHUIO Pa3TUYHBIX
METOAO0B MO3HAHUS

Tewma 3.2. Koopaunatse! u
BEKTOPBI

Tewma 3.3. MHOrOrpaHHUKHU U
KpyTJble Tella

YCTHBIN OITPOC (11.5.1)

YCTHBIN OITPOC (11.5.1)

MS5 - crtocoOHOCTD BBISBIIATH

Tema  3.1. Ilpsmpie wu

YCTHBIN onpoc (1.5.1)




MPUYHUHHO-CIIC/ICTBEHHBIE CBSI3U U
aKTyaJIn3UpOBaTh 3a7a4y,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHNS,
HAaXOJUTb APTryMEHTHI JJISt
JIOKa3aTeJIbCTBA CBOUX
YTBEPKICHHI, 3a]1aBaTh
MapaMeTpbl U KPUTEPUHU PEIICHUS

TUTOCKOCTH B IIPOCTPAHCTBE

[IpakTuueckoe

3aHIATHE No 1
(camocTosTeIbHAS
pabora)

M6 - criocOOHOCTH aHATTU3UPOBATH
HOJIyYCHHBIC B XOJIC PEIICHUSI
3aJ1a4d PE3yIbTAThl, KPUTHYECKHU
OLICHUBATH X JOCTOBEPHOCTH,
IMPOTrHO3UPOBATH U3MCHCHUC B
HOBBIX YCIIOBUSIX

Tema 1.1. BBenenune

YCTHBIN onpoc (1.5.1)

M7 - cmocoOHOCTD
HOBEIE uneu, npeiarath
OpI/IFI/IHaJH)HI)IG IIoOaAXO0 bl nu
pEllicHHs], CTaBUTh MPOOIEMBI U
3a/1a4u, JIOYCKAIOIIHE
aIbTEPHATHBHBIC PEIICHHS

BbIABUI'aATh

Tema 1.4. KopHu, crenenu u
Jorapudmpl

Tema 1.5. OcHOBBI
TPUTOHOMETPHUH
Tewma 2.1. KomOuHaTopuka

Tema 3.3. MHOrOrpaHHUKH U
KpYTJIble Tena

[IpakTrueckoe 3ansTHE
Ne 1-3
(camocTtosTenbHas
pabora)
[IpakTrueckoe 3ansTHE
Ne 1 (camocTosaTenbHas
pabora)
[IpakTrueckoe 3aHsiTHE
Ne 1 (camocTosiTenbHas
pabora)
[IpakTrueckoe 3ansTHE
Ne 1 (camocTosaTenbHas
pabora)

MBS - BnageHue HaBLIKAMHU
MoJIydyeHus: uHpopMaIuu 13
HMCTOYHUKOB Pa3HBIX THUIIOB,
CIIOCOOHOCTH CAMOCTOSITENILHO
OCYIIIECTBISATH MOUCK, aHAIIU3,
CHCTEMATHU3AIIAIO U
WHTEpIpeTAni0 HHPOpMaIuu
pa3IMYHbIX BUJOB U (hopM
MIpeICTaBICHUS

Tewma 1.1. BBenenue

Tema 2.2. DnemMeHThI TEOpUH
BEPOATHOCTEN U
MaTeMaTU4eCKOU CTaTUCTUKHI

YCTHBIN onpoc (1m.5.1)
YCTHBIN OIPOC (11.5.1)

MO - cnocoOHOCTb OCYIIECTBIISTh
KOMMYHHKAIIMH BO Bcex chepax
JKW3HH, apIyYMEHTUPOBAHHO BECTU
JIMAJIOT, YMETh CMATYaTh
KOH(JIMKTHBIE CUTYaLUH,
pa3BEpHYTO U JOTMYHO U3Jarathb
CBOIO TOUKY 3pEHHUSI C
UCIOJIb30BAHUEM S3BIKOBBIX

Tema 1.5. OcHOBBI
TPUTOHOMETPUHU

Tewma 3.1. Ilpsimeie n
IUIOCKOCTH B IIPOCTPAHCTBE

YCTHBIN OITPOC (11.5.1)

YCTHBIN OITPOC (11.5.1)

CPEICTB
MI10 - cmocobHocTh moHumath u | Tema 3.3. MHOTOrpaHHUKH U TPYIIIOBOE TBOPUYECKOE
HCIOJIb30BATh MPEUMYIIECTBA | KPYTJIbIE TeNa 3aganwue (1m.5.3)

KOMaHJHOM W HWHIMBUAYAJIBHOU
paboTHI;

IPUHUMATh  UEIM  COBMECTHOWU
JEATEeIbHOCTH, OpPraHW30BBIBATH U
KOOPAMHUPOBATH JICHCTBUS MO €€
JOCTIDKCHHIO: COCTaB/IATh  IUIAH




JNEUCTBUM, paclpelnenaTb pPOJd C

Y4CTOM MHEHHUH Y4aCTHUKOB
o0CyX1aTh pe3yNbTaThI
COBMECTHOI paboThI;

npeajaraTb  HOBBIE  IIPOEKTHI,
OLICHUBATh nacu C IIO3UIHnu
HOBHU3HBI, OPHUTHHAIBHOCTH,

MPAaKTUYECKON 3HAYNMOCTH;
OCYUIECTBJIATh NO3UTUBHOE
CTpPaTErn4eCcKoe MOBEJACHUE B
Pa3JIMYHBIX CUTYALUSX, IPOSBIISATH
TBOPYECTBO U BOOOpaKEHUE, OBITH
VHULIMATUBHBIM.

MI11 - ymenue caMOCTOATEIBHO
COCTABJIATH IJIaH PEILICHUs
MPOOJIEMBI C YI€TOM HMECIOIIIUXCS
pecypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTEHUN

Tema 1.1. BBenenue

Tema 1.2. Pa3zButue noHITUSI O

YHUCIIC

Tema 1.3. ®ynkuuu u rpaguxu

Tema 1.6. Hauana
MaTEMaTHUCCKOT'0 aHaI13a.
IIpousBogHas u e€
MIPUMEHEHUE

Tema 1.7. UnTerpan u ero
MPUMEHEHUE

Tewma 2.1. KomOuHaTopuka

YCTHBIN onpoc (1.5.1)
[IpakTrueckoe 3aHsiTHE
Ne 1-2 (camocrosiTenbHas
pabora)

[IpakTrueckoe 3ansATHE
Ne 1 (camocTosaTenbHas
pabora)

[IpakTrueckoe 3aHsTHE
Ne 1 (camocTosiTennpHast
pabora)

[IpakTuueckoe 3anaTue
Ne 1 (camocTosiTenbHast
paborta)
[IpakTrueckoe 3aHsTHE
Ne 1 (camocTosiTenbHas
pabora)

MI12 - criocoOHOCTH J1aBaTh OIEHKY

HOBEIM CUTYaIHM, BHOCHUThH
KOPPEKTHUBBl B JEATEIbHOCTD,
OIICHUBATH COOTBETCTBHUE
pe3yiabTaTOB  LENAM;  BIAJICHHUE
HaBBIKAMH IMO3HABATCIILHOM
pednexcun KakK OCO3HaHHS
COBEPIIIAEMBIX JNEWCTBUN u
MBICIIUTENIbHBIX ~ MPOLECCOB, HX

pe3yJIbTaTOB U OCHOBAHUI;
WCII0JIb30BaHUE NTPUEMOB
pedaexkcuu 115 OIIEHKH CUTYaIluH,
BBIOOPA BEPHOTO PEIICHHUS

Tema 3.2. KoopauHatel u
BEKTOPBI

[IpakTuyeckoe 3aHsATHE
Ne 1 (camocTosiTenbHas
paborta)

[IpenmertHbie

11 - ymenue onepupoBath
TIOHATHUSIMU: OTIpe/IeTICHNE,
aKcHoMa, Teopema, Cle/ICTBHUE,
CBOMCTBO, PU3HAK,
JI0Ka3aTeNIbCTBO, PABHOCHIILHBIE
(hopMyITUPOBKHU; YMEHHUE
(dbopMynupoBath 00paTHOE U
IIPOTUBOMNOJIOKHOE YTBEPKACHHE,

Tema 1.1. BBenenue

Tewma 1.4. Kopau, crenenu u
sorapupmsbl

Tema 1.5. OcHOBBHI
TPUTOHOMETPUHI

Tema 1.6. Hauana
MaTeMaTU4YeCKOro aHaIM3a.
[IponsBoaHas u e€

YCTHBIH OIIPOC (1.5.1)
YCTHBIN OITPOC (11.5.1)

YCTHBIH OIIPOC (1.5.1)

YCTHBIH OIIPOC (1.5.1)




MPUBOJIUTH MPUMEPHI U MIpUMEHEHNE

KOHTPIIPUMEPBI, IPOBOJUTH Tema 2.2. DneMeHThI TEOpUH YCTHBIH OIIPOC (1.5.1)

JI0Ka3aTeNIbHbBIC PACCYKACHUS MPH | BEPOSTHOCTEH U

pelLIeHnH 3314, OLICHUBATh MaTeMaTH4eCKON CTaTUCTUKU

JIOTMYECKYIO TPaBUIIBHOCTh Tema 3.1. IIpsimble u [IpakTuueckoe 3ausatue Ne

paccyXaeHH IUIOCKOCTH B ITPOCTPAHCTBE 1 (camocrosiTenbHas
pabora)

Tema 3.3. MHOrOrpaHHUKH U YCTHBIH OIIPOC (1.5.1)
KpyIJIble Tena

12 - ymenue onepupoBath Tema 1.2. PazButre noHsTHS O | YCTHBIN ONpoc (m.5.1)
MOHATUSMHU: MHOXKECTBO, qucie
IIOJIMHO>KECTBO, OIIEPALIUU HaJ
MHOKECTBAMH; YMEHHE
HCII0JIb30BaTh TEOPETHKO-
MHOYKECTBEHHBIN anmapar 1is
OIMCaHUs PEATIbHBIX MPOLIECCOB U
SIBJICHUH U TIpH pelIeHuH 3a]1a4, B
TOM UHUCJIE U3 IPYTUX y4EeOHBIX
IPEIMETOB

13 - ymenue onepupoBath Tema 2.1. KomOunaropuka YCTHBIA OIIPOC (1.5.1)
MOHATUSAMH: Tpad), CBA3HBIN rpad,
JepeBo, UK, Tpad Ha MIIOCKOCTH;
YMEHHE 3a]1aBaTh U ONUCHIBATH
rpadbl pa3TUYHBIMH CIIOCOOAMH;
WCIOJIb30BaTh Ipadbl PU peLICHUH

3ajgad

14 - ymenue cBoOOIHO Tema 2.1. KomOuHnatopuka IIpakTrueckoe 3ansATHE
ONEPUPOBATH MOHATUSIMU: Ne 1 (camocTosiTenbHast
COUYETaHMe, IEPECTAHOBKA, YACIIO paborta)

COYETaHM, YUCIIO IEPECTAHOBOK; YCTHBIN Ompoc (m.5.1)

6unom HeloToHa; ymeHue
MPUMEHSTh KOMOMHATOPHbIE
(bakThl ¥ paccyXIeHUS IS
pelieHus 3a1aq

I15 - ymeHue onepupoBathb Tema 1.2. PazBuTne NOHATHSA O | YCTHBIA OIpOC (1.5.1)
MOHATUSIMH: HaTypajIbHOE YHCIIO, qucie [IpakTrueckoe 3ansTHE
LI€JI0€ YUCII0, OCTATOK IO MOJYJIIO, Ne 1 (camocTosaTenpHas
panroHaIBHOE YUCIIO, pabora)

HpPpALMOHATIEHOE YHCIIO,
MHOECTBA HATYPAJTbHBIX, IIEJBIX,
palMOHANBHBIX, 1EUCTBUTEIBHBIX
YHUCeIl; YMEHHE UCIIOIb30BaTh
MPU3HAKHU JAEIIUMOCTH,
HAaUMEHBIIUH OOLINN JETUTENL U
HauMeHbIee olIee KpaTHoe,
anroput™ EBKITMIa ipy perieHnn
3a/1a4; 3HAKOMCTBO C pa3JIMYHbIMU
MMO3UIIMOHHBIMU CHCTEMaMU

CUMCIICHUS
16 - ymenue cBoOOTHO Tema 1.4. Kopnu, cTrenenun u YCTHBIM OMpOC (11.5.1)
OIIEPUPOBATH MOHATHIMU: CTETIEHb | JIOTapU(pMBbI [IpakTrueckoe 3aHsTHE

C LEJIBIM NTOKa3aTesieM, KOPEHb Ne 1-3




HaTypaJIbHOM CTETEHH, CTETIEHb C
pallnOHAJIbHBIM ITOKA3aTCJICM,
CTEIEHb C ACHCTBUTEIHHBIM
(BemiecTBEHHBIM) MOKa3aTeseM,
jorapu@m yucia, CHHyC, KOCHHYC
Y TAaHT'€HC MPOU3BOJIBHOTO YUCIa

Tema 1.5. OcHOBEI
TPUTOHOMETPUHI

(camocTrosTenpHas
pabota)

YCTHBIN OMpOC (11.5.1)
[IpakTrueckoe
3ansaTue Nel
(camocrosiTenbHas
pabora)

I17 - ymeHue onepupoBathb
HMOHATHUSMMU: TOXKIECTBO,
TOXIECTBEHHOE MPEoOpazoBaHue,
YpaBHEHHE, HEPABEHCTBO, CUCTEMA
YPaBHEHUH U HEPABEHCTB,
PaBHOCHJIBHOCTH YPaBHEHUH,
HEPABEHCTB U CUCTEM,
palnyoHaIbHbIE, UPPALMOHAJIbHBIE,
II0Ka3aTeNbHBIE, CTECIICHHBIE,
norapupmMuyUecKue,
TPUTOHOMETPUYECKUE YPABHEHUS,
HEPABEHCTBA U CUCTEMBbI; YMEHHUE
peuiaTh ypaBHEHMs!, HEPABEHCTBA U
CUCTEMBI C IIOMOIIBIO Pa3IMYHbIX
IIPUEMOB; PEIIATh YPABHEHU,
HEPABEHCTBA U CUCTEMBI C
IapaMeTpoM; PUMEHSTh
YPaBHEHUs1, HEPABEHCTBA, UX
CUCTEMBI JIJISl PELLICHUS
MaTeMaTU4YeCKUX 3a/1a4 U 3a/1a4 U3
pa3aMyYHbIX 00JacTel HayKH U
peabHON )KU3HU

Tema 1.2. PazBurtue moHsITUd 0O
quciie

Tema 1.4. KopHu, crenenu u

J0rapuQmbl

Tema 1.5. OcHOBEI
TPUTOHOMETPUHI

[IpakTuueckoe 3anarue
Ne 1-2 (camocTrosiTenpHas
pabora)

YCTHBIN OMpOC (11.5.1)
[IpakTrueckoe 3anstue Ne
1-3 (camocTosITeNBHAS
pabora)

YCTHBIA 0IpocC (m.5.1)
[IpakTueckoe 3aHsATHE
Nel  (camocrosiTenbHas
pabora)

18 - yYMEHHE cBO0OO/IHO
ONEpPUPOBATH TMOHATUAMHU: T'paduk
¢byHkuu, oOpaTHas — QyHKUUSA,

KOMMO3ULUS (DYHKIMH, JTUHEHHas
¢byHKIMSA, KBagpaTuuHas QyHKUUS,

CTereHHass (QYyHKIOUSA ¢  LeNbIM
noKaszareseM,
TPUTOHOMETPHUYECKUE  (YHKIINH,
oOpaTHblE  TPUTOHOMETPUYECKHE
¢byHKIUY, MoKa3aTeNnbHas "
norapupmMuyecKas byHKUINY;
yMEHUE CTPOUTH rpaduxu
byHKIUH, BBITOJIHATH
peoOpa3oBaHus rpadukoB
G yHKIH;

yMEHUue UCTIOJTh30BaTh

rpadukyn QyHKIMA A1 U3ydeHHS
IIPOLIECCOB M 3aBUCUMOCTEN IIpH

peumieHuu  3amad = U3 IpPYrux
yu4eOHbIX  NIpPEeAMETOB U U3
peanbHOM  KU3HH, BBIpaXkaThb

dbopMynaMu 3aBHCHUMOCTH MEXAY

Tema 1.3. ®ynkuuu u rpadpuku

YCTHBIA OMIpoC (m.5.1)
[IpakTuueckoe 3aHsATHE
Ne 1 (camocTtosiTenbHas
pabora, TBOPUYECKOE
3a/1aHHE)




BCJIIMYNHaAMU,

yMEHHue CBOOOTHO
OIIEPUPOBATH TOHSATHSMH:
YETHOCTh byHKINH,
MIEPUOJUYHOCTD ¢byHKIHH,
OrPaHUYECHHOCTD byHKIMH,
MOHOTOHHOCTh ¢byHKIMY,

KCTpeMyM (PyHKIIMH, HanOobIIee
Y HAaUMEHbIIIee 3HAYCHUS (PYHKIIHH

Ha IIPOMEKYTKE; yYMEHUE
IIpOBOAUTD HCCICIOBAHUC
bynximu;

yMeHI/Ie HCIIOJIB30BATh

cBOicTBa U rpaduku QPyHKIMNA i
peleHusl ypaBHEHHUI, HEPaBEHCTB
M 33alad C  [apameTpamu;
n3o0pakaTh Ha  KOOPAWHATHOH
IUIOCKOCTH MHOJKECTBA peIIeHUI
YPABHEHUW, HEPAaBEHCTB U UX
CHCTEM

I19 - ymenue cB0OOHO
ONEPHPOBATH MOHATHIMH:
MOCJICI0BATEIbHOCTD,
apudmeTnyueckas nporpeccusi,
reoMeTpUYeCKasl TPOTPECcCHs,
0ecKOHEeuHO yObIBaroIIast
reoOMeTpUYIeCcKast TPOTPeCcCHs;
yYMEHHE 3a/1aBaTh
MOCJIEI0OBATEIbHOCTH, B TOM YHCIIC
C MTOMOIIBIO PEKYPPEHTHBIX

hopmy

Tema 1.6. Hauama

MAaTEMAaTHYCCKOI'O aHaJIM3a.

[IpousBoaHas u eé
IIPUMEHEHHE

YCTHBIM OITPOC (11.5.1)

I110 - ymeHue onepupoBarhb
MOHATHUSIMHU: HETPEPHIBHOCTD
GyHKIMH, acUMNOTOTHl rpaduka
¢byHKIIMM, TepBas U BTOpas

IIPOU3BOIHAS ¢byHKuuy,
reoMeTpuyeckuii u  (pusndeckuii
CMBICTT IIPOU3BOIHOM,
nepBooOpazHasi, oTpeIeTICHHBIN
UHTErpajl;  yMEHME  HaXOIUTh

acUMNTOTHl rpaduka (QyHKUIUU;
YMEHHE BBIYMCIATH IPOU3BOJHBIE
CYMMBI, IPOU3BE/IEHUS, YACTHOTO U
KOMMO3ULMU (YHKIUN, HAXOJIUTh
ypaBHEHHE KacaTeJIbHOU K rpapuky
INZEINIVIH

YMEHHUE UCII0JIb30BaTh
IIPOU3BOJIHYIO JUISl HCCIIEA0BAHUS
GyHKUIMH, UIs1 HAX0XKJICHUS
HAWIY4IIEro peleHus B

Tema 1.6. Hauana

MaAaTEMaTHYCCKOIro aHajn3a.

IIpousBoaHas u eé
MIPpUMEHEHNE

Tema 1.7. HTerpan u ero
MIpUMEHEHNE

YCTHBIN OIIPOC (11.5.1)
[IpakTrueckoe 3aHsTHE
Nel (camocTrosiTenbHas
pabora)

YCTHBIH OIIPOC (1.5.1)
[IpakTnueckoe 3aHsTHE
Nel (camocTrosiTenbHas
pabora)




MPUKIIAJHBIX, B TOM YHCIIE
COLIMAJIEHO-9)KOHOMHUYECKUX U
bu3nvecKux 3amavax, s
OTIpeIeNIEHUs] CKOPOCTH U
YCKOPEHHUST; HAXOAUTh TUIONIA]IU 1
00beMBI (PUTYD € TTOMOIIBIO
WHTETpaja; MPUBOIUTH IPUMEPHI
MaTEeMaTHYECKOT0 MOJICTTMPOBAHUS
¢ oMo TudhepeHITnaTbHbIX
ypaBHEHUU

111 - yMeHue omnepupoBatrh
MOHATUAMM: KOMILUIEKCHOE YHCIIO,
COTPSI’KEHHBIE KOMIUIEKCHbBIE

YUClIa, MOAYJIb W  apryMEHT
KOMIUIEKCHOTO  4Mciaa,  ¢opma
3allMCM  KOMIUIEKCHBIX  YHCell

(reoMeTpudeckas,
TPUTOHOMCTPHUYCCKAA n
anredpanydeckas); yMETh
MIPOU3BOIUTH apuMeTHIECKUE
HeﬁCTBHﬂ C KOMIIJICKCHBIMU
YHCIaMU; TPUBOJUTH PUMEPHI
HUCITOJIB30BaHUA KOMIIJICKCHBIX
qHCe

Tema 1.2. Pa3zButue noHITUS O
YucIIe

YCTHBIN OMpOC (11.5.1)

112 - ymenue cBoO60OHO
OIepUPOBATh NOHATUSMU: CPEJIHEE
apupMeTHyecKoe, MeJuaHa,
HauOoJIbIlIee ¥ HAUMEHBIIIEEe
3HAUEHUS, pa3Max, IUCIEPCHUs,
CTaH/IapTHOE OTKJIOHEHHE IS
OIMCAHHUs YUCIIOBBIX IaHHBIX;
YMEHHE UCCIIeI0BaTh
CTaTHUCTUYECKHUE JIaHHBIE, B TOM
YHClie C IPUMEHEHUEM
rpadu4ecKux METOJI0B U
JJIEKTPOHHBIX CPENICTB;
rpau9IecKy UCCIIEA0BATh
COBMECTHBIE HAa0JIIOICHHS C
MTOMOIIBIO JHarpamMm paccerBaHUs
U JIMHENHOW perpeccuu

Tema 2.2. DnemMeHTHI TEOpUH
BEPOATHOCTEN U
MaTEeMaTHYECKON CTaTUCTUKH

YCTHBIN OIIPOC (11.5.1)
[IpakTnueckoe 3aHsATHE
Ne 1 (camoctosiTenbHas
pabora)

[113 - ymeHue Hax0UTh
BEPOSITHOCTH COOBITHIA C
HCIOJIb30BaHUEM IpahUIECKUX
METOJIOB; IPUMEHSATD ISl PELICHUs
3a7a4 (OPMYIIBI CIOKEHUS U
YMHOKEHHS BEPOSITHOCTEH,
(dbopMyTy MOIHOHM BEpOATHOCTH,
dhopmyny beprymm,
KOMOWHATOpHBIE (haKThI U
(GopMyIIbl; OLIEHUBATh BEPOSTHOCTH
peanbHBIX COOBITUH; YMEHHE

Tema 2.2. DnemMeHTHI TEOpUH
BEPOATHOCTEHN U
MaTEMaTHYECKON CTaTUCTUKH

YCTHBIH OIIPOC (1.5.1)
[IpakTnueckoe 3aHsATHE
No 1 (camocTosiTenbHast
pabora)




OIIEpUPOBAThH NOHATHUAMHU:
Clly4aiiHasl BEJIU4YMHa,
pacnpezelieHue BEpOsTHOCTEH,
MaTeMaTHYECKOE 0XKUAAHUE,
JUCIIEPCUs U CTaHJAPTHOE
OTKJIOHCHME CIIy4alHOW BEJIMYUHBI,
GyHKIMHU pacupeneneHus u
IIJIOTHOCTU PaBHOMEPHOTO,
IIOKa3aTeIbHOIO0 U HOPMAJIBHOTO
pacIpeiesieHni; yMEHUE
HCII0JIb30BaTh CBOMCTBA
W3YYEHHBIX pacIpeneleHun Ul
pelIeHns 3a/1a4; 3HaAKOMCTBO C
MOHATUSIMU: 3aKOH OO0JIBLINX
qHCel, METO/bl BHIOOPOYHBIX
HCCIEA0BAHUM; YMEHUE IIPUBOJIUTH
IIPUMEPHI NIPOSIBJIICHUS 3aKOHA
OOJIBIINX YKCEI B IPUPOIHBIX
OO0IIECTBEHHBIX SIBICHUSAX

[114 - ymenue cBoOOIHO
OIIEpUPOBATh MOHATUSAMU: TOUKA,
npsimasi, IJI0CKOCTh, IIPOCTPAHCTBO,
OTPE30K, JIy4, IUIOCKUHN yTOJl,
JBYTPAaHHBIN yroJl, TPEXTPAHHBINA
yToJl, IEPECEKAOIUECs,
napajuJiesIbHble U
CKPEILNBAIOIINECS NIPSIMBIE,
HapaIeIbHOCTb U
NEPIEHIUKYJIAPHOCTD MPSIMBIX U
IIJIOCKOCTEM, YIOJl MEXAY
MPSIMBIMU, YTOJI MEKY IPSIMON 1
IUIOCKOCTBIO, YTOJI MEXTY
IJIOCKOCTSIMU; YMEHHE
MCIOJIb30BaTh IIPU PEILIEHUH 3a7a4
U3yueHHbIE (PAKTHI U TEOPEMBbI
IUTAaHUMETPUH; YMEHUE OLIEHUBATh
pa3mepbl 00BEKTOB B OKpPYKaroIleM
MHpE; YMEHHUE ONEepUpPOBaTh
MOHATUSIMU: MHOTOI'PaHHUK,
ceueHne MHOTOTpaHHHUKa,
IIPaBWIbHBII MHOTOI'PaHHUK,
npu3Ma, nupamujaa, Gpurypa u
MIOBEPXHOCTh BpAIllEHUs, IIMIINHAD,
KOHYC, 1ap, chepa, pa3BepTKa
MIOBEPXHOCTHU, CEUEHUS KOHYCA U
UWIMH]IPA, apajijieNIbHbIe OCH WU
OCHOBAHUIO, CEUEHUE 111apa,
IUIOCKOCTb, Kacaromasicst chepsl,
LWIMH]pa, KOHYCa; YMEHHUE
CTPOUTH CEYCHHE MHOTOI'PAaHHUKA,
n300pakaTh MHOTOTPAaHHUKH,
(Gurypsl U NOBEPXHOCTH BpaILlEHUS,

Tewma 3.1. Ilpsamsble u
IUIOCKOCTH B IIPOCTPAHCTBE

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




UX CEYCHUS, B TOM YHCIIE C
MIOMOIIIBIO AJIEKTPOHHBIX CPEJICTB;
YMEHHUE MPUMEHSTh CBOWCTBA
reoMeTpuuecKkux Guryp,
CaMOCTOSITENTLHO (hOPMYJITHPOBATH
OIIpeJIeJICHUs] M3y4aeMbIX (UTYD,
BBIJIBUTATh TUIIOTE3bI O CBOHCTBAX
U TIPU3HAKAX F€OMETPHUUECKUX
¢uryp, 000CHOBBIBAThH HUJIU
OIIPOBEPraTh UX; YMEHUE
MPOBOJIUTH KJIacCH(PUKAIMIO HUTYP
10 Pa3JINYHBIM MTPU3HAKAM,
BBINOJIHATH HEOOXOTUMBIC
JIOTIOJTHUTEIIHHBIE TOCTPOCHUS

115 - ymenue cBo6OIHO
OTIEPUPOBATH TIOHATUSIMHU:
wiomanb Gurypsl, o0bemM GuUrypsl,
BEJIMYMHA yTJIa, PACCTOSTHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSTHHUE
MEXTy TIPSIMBIMH, PACCTOSIHUE
MEX]y TUIOCKOCTSIMHU, IIJIOMIA]Th
cdepsl, IIoMaab TOBEPXHOCTH
MUPaMUJIbI, TPU3MBI, KOHYCA,
WIAHIPa, 00BeM Ky0a,
MPSIMOYTOJIBHOTO
napajuiesienuIe/ a, TUPaMUIbI,
MPHU3MBI, IWIMHIPA, KOHYCA, [apa;
YMEHHE HaXOIUTh OTHOIIICHUE
00BbEMOB MO0OHBIX HUTYP

Tema 3.3. MHOTOrpaHHUKHU U
KpyTJIbIEe Tela

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

[116 - ymenue cBo601HO
OIEepPUPOBATH MOHATHAMU:
JBMKEHUE, TTApalIeIbHBINA
MePEeHOC, CHUMMETPUS Ha MIOCKOCTH
U B IIPOCTPAHCTBE, TOBOPOT,
npeoOpa3oBaHue Mo100us,
10/100HbIE PUTYPBI; YMEHHUE
pacrio3HaBaTh paBHbIE U IOJJOOHBIE
¢burypsl, B TOM 4ucIe B IPUPOJIE,
HCKYCCTBE, apXUTEKTYpPE; YMEHUE
MCTIOJIH30BATh TEOMETPUIECCKHE
OTHOILICHHUS, HAXOIUTh
Te€OMETPHUYECKUE BETTHUNHBI
(VMHa, yroJ, IIoNaab, 00beM)
MIPH PEUICHUH 33134 U3 IPYTUX
y4eOHBIX MPEAMETOB U U3
peanbHON JKU3HU

Tewma 3.1. Ilpsmeble u
IJIOCKOCTH B IIPOCTPAHCTBE

YCTHBIN OITPOC (11.5.1)
[IpakTuyeckoe 3aHaTue
Ne 1 (camocTosiTenbHas
paborta)

I117 - ymenue cBo60HO
OIEpUPOBATH MOHATUAMMU:
NPSIMOYTOJIbHAS CUCTEMA
KOOPAMHAT, BEKTOP, KOOPAWHATHI
TOYKH, KOOPJMHATHI BEKTOPA,
CyMMa BEKTOPOB, IIPOM3BEICHHUE

Tema 3.2. KoopauHatel u
BEKTOPBI

YCTHBIH OIIPOC (1.5.1)
[IpakTrueckoe 3aHsTHE
Nel (camocTrosiTenbHas
pabora)




BEKTOpa Ha YUCJIO0, PA3JIOKECHUE
BEKTOpa 1o 06a3ucy, CKAISIPHOE
MPOU3BEJICHUE, BEKTOPHOE
MPOU3BEICHUE, YTOJI MEXKILY
BEKTOpaMHU; YMEHHUE HCIIOIb30BaTh
BEKTOPHBIN U KOOPJAUHATHBIN
METOJI JUIsl PeIICHUs
F€OMETPUUYECKHX 3a/1a4 U 3a]1a4
JIPYTUX YYEOHBIX TIPEIMETOB;
OMEepUpPOBAThH MOHATUSIMU: MATPHUILIA
2 x 2 u 3 x 3, onpeaenuTenb
MaTpUIlbl, TCOMETPUUECKUN CMBICI
ONPEACITUTEIS

[118 - ymenue moaenupoBarb
peabHble CUTYalluu Ha 3bIKE
MaTEeMaTHKH; COCTaBIIATh
BBIP)XEHUS, ypaBHEHMUS,
HEPABEHCTBA U UX CUCTEMBI 110
YCJIOBHIO 33J]a4H, UCCIIEJIOBATh
IIOCTPOEHHBIE MOJIENIH C
UCIOJIb30BAHUEM alllapaTa
anredppl, UHTEPIPETUPOBATH
MIOJIyYEHHBIH pe3ysbTaT; CTPOUTh
MaTeMaTH4ECKUE MOJEIH C
MIOMOILBIO T€OMETPHUECKUX
MOHSTUM U BEJIMYUH, peIIaTh
CBSI3aHHBIE C HUMU IIPAKTHUYECKUE
3aJa4u; COCTABIIATh
BEPOATHOCTHYIO MOJIEb U
MHTEPIPETUPOBATH MOTYyUCHHBIN
pe3yJIbTaT; pelaTh NPUKIIaJIHbIE
3aJa4u CpeICTBaMU
MaTEMaTHYECKOI0 aHAJIN3a, B TOM
YHCIIe COLUATBHO-DKOHOMUYECKOTO
1 GU3UYECKOro Xapakrepa

Tema 1.6. Hauana
MaTeMaTUYeCKOro aHain3a.
[IpousBoaHas u eé
MIPUMEHEHHE

Tewma 1.7. UnTerpan u ero
MIPUMEHEHHE

Tema 2.2. DnemMeHTbI TEOpUH
BEPOATHOCTEHN U
MaTeMaTU4eCKOU CTaTUCTUKHI
Tema 3.2. KoopaunaTel u
BEKTOPHI

Tema 3.3. MHOrOrpaHHUKH U
KpyTJIble Tena

[IpakTrueckoe 3ansTHE
Nel (camocTositenbHas
pabora)

YCTHBIM OITPOC (11.5.1)
[IpakTuyeckoe 3anaTue
Nel (camocTosiTenbHas
pabora)

[IpakTrueckoe 3ansATHE
Nel (camocTositenbHas
pabora)

[IpakTuueckoe 3anaTue
Nel (camocTrositenbHas
paborta)

[IpakTrueckoe 3aHsTHE
Nel (camocTosiTenbHas
pabora)

I119 - ymenue BoIOMpaTh
MOAXOALINM METOJ JUIs PELLICHUS
3aJ1a4uM; MIOHUMaHNe 3HAaUNMOCTH
MaTEMaTHKU B U3y4YE€HUU
MPUPOJHBIX U OOIIECTBEHHBIX
IIPOLIECCOB U SABJIEHUH; YMEHNE
pacrio3HaBaTh [IPOSIBICHNE 3aKOHOB
MaTEMaTHKHU B UICKYyCCTBE, YMEHHE
MIPUBOJIUTH IPUMEPHI
MaTEMaTHYECKUX OTKPBITUN
POCCHIICKON 1 MUPOBOM
MaTEMaTHYECKON HAYKU

Tema 1.1.BBenenue

Tema 2.1. KomOuHnatopuka
Tewma 3.1. Ilpsimele n
IJIOCKOCTH B IIPOCTPAHCTBE

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

J171st OTIeHKHU JOCTHKEHUS 3aIJIaHUPOBAHHBIX PE3yIbTaTOB O0yUEHUS IO MPEIMETY pa3padoTaHBbI
KOHTPOJIbHO-OLIEHOYHBIE CPE/ICTBA AJIs TPOBEACHUS TEKYIEro KOHTPOJIS U IPOMEKYTOUHOM

aTTeCTalluy, KOTOpPhIe IpUiIararoTcs K paboueil mporpamme mpeamera.




MHNHOBPHAYKHN POCCHUU
BJIIAJITMUBOCTOKCKUN IT'OCYJTIAPCTBEHHBIM YHUBEPCUTET

OOHA OHEHOYHbLIX CPEACTB
JUISL TPOBEJICHUS TEKYIETO KOHTPOJIA ¥ POMEKYTOUYHOU aTTECTALUN
10 y4eOHOMY MPEIMETY

OOII1.07 Maremartuka
IIporpaMMbl OATOTOBKH CIIEIIMAIMCTOB CPEAHETO 3BEHA

11.02.17 Pa3paboTka 2JIEKTPOHHBIX YCTPOUCTB U CUCTEM
®opma oOyueHUs: OUHas

Bnanusoctok 2023



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 ce0s KOHTPOJIbHBIE MaTEpUaNbl IJisi MMPOBEACHUS TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTH M MPOMEXYTOUHOM aTTeCTallud IO MHpPEAMETy, KOTopas MpoBOIUTCS B (opme
9K3aMeHa (C HCHOJb30BAHHMEM OLIEHOYHOI'O CPEICTBA — YCTHBIH Ompoc B (OopMe OTBETOB Ha
BOIIPOCHI OMJICTOB, BHIITOJHEHHE TUCHbMEHHBIX 3a/IaHH)

2 Ilnanupyemble pe3yabTaTbl OO0YYeHHS MO0 MpeaMeTy, oOecrneduBalOIIue
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,
NoKa3aTebHbIe, CTEIIEHHBIE, JIoTapu(MUIECKHe, TPUTOHOMETPHUUYECKIE 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 CHUCTEMbl I pELICHUSA
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 LedbIM IO0Ka3aTeneM, TPUTOHOMETpUYecKue (QYHKLUH, OOpaTHbIE
TPUTOHOMETPHUYECKHE (DYHKIMH, IOKa3aTeIbHass W Jorapupmuueckas (yHKIUU;
yYMEHUE CTpOUTh Tpaduku (yHKIMHA, BBINOJHATH INpeoOpa3oBaHUs TIpadUKOB
(GyHKIMI; yMEHHE HCIONb30BaTh Tpaduku (QPYHKUMHA JJIs U3YYEHHUs IMPOLIECCOB U
3aBHCUMOCTEH MpH PELIeHNH 3a/1a4 U3 APYruX y4eOHBIX MPEeIMETOB M U3 PEalbHOI
JKU3HU; BbIpakaTh (QOpMyJaMH 3aBHCHUMOCTH MEXJIy BEIMUYMHAMHU; YMEHHUE
CBOOOJTHO ONEpUPOBATh MOHATUAMHU: YETHOCTh (DYHKIMH, TEPUOAUYHOCTD (PYHKIIUH,
OTPaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTh (YHKIMH, OHKCTpeMyM (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 IUIOCKOCTM MHOXKECTBA pEIICHUH ypaBHEHUH,
HEPABEHCTB U UX CUCTEM

119

yMEHHe cBOOO/IHO OIepupOBaThH MOHSTUSMU: MOCJIEI0BATEIBHOCTb,
apudMeTHuecKass ~ Iporpeccusi, TeOMeTpHuYecKass  Mporpeccus, OECKOHEYHO
yObIBarolas reoMeTpuyecKkas Mporpeccus; yMeHue 3aJaBaTh MOCIeA0BaTEIbHOCTH,
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, TIEPBOOOpa3Hasi, ONpeIeIEHHBI HHTErpall; yMEHHE HaXOJUTh
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
HAXOXXJCHUS HAMIY4IlIero pELICHUs B MPUKIAAHBIX, B TOM YHUCIE COLHUAIBHO-
SKOHOMUYECKUX M (PU3UUECKHX 3a]adax, Uil ONpPEICICHHUs] CKOPOCTH M YCKOPEHHUS;
HAXOJUTh IUIOIIAAN U 00bEMBI (PUTyp C TOMOILBIO HHTETpasla; MPUBOJUTH MPUMEPHI
MaTEMaTHYECKOr0 MOJICTIMPOBAHHUS C MOMONIbI0 uddepeHImanbHpIX 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 apu(PMeTUyecKue MAeUCTBUA C KOMIUIEKCHBIMU YHCIIAMU;
MPUBOAUTH MPUMEPHI HCIOJIB30BaHUSI KOMIIJIEKCHBIX YHCET

1112

yMEHHE CBOOOJHO ONEpUpPOBaTh MOHATUSAMM: CpelHee apu(pMeTHYecKoe, MEHaHa,
HauOoJbllleE M HaUMEHbIIEE 3HAYEHUs, pa3Max, JAUCIIEpPCHs, CTaHJApPTHOE
OTKJIOHEHHE Ul  ONMCAHMs  YHUCIOBBIX  JAHHBIX; YMEHHE  HCCIEI0BaTh
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 BEPOSTHOCTH COOBITUH C HWCHOJB30BaHUEM TIpapUuecKux
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 OIlepUpoBaTh TMOHATUSAMHU: CiIy4yallHas BEJIUMYWHA, pacCIlpeelieHUue
BEPOATHOCTEH, MATEMAaTUYECKOE OKUIAHKE, TUCIIEPCHS U CTaHJAPTHOE OTKJIOHEHUE
CIIy4aiiHON BeNWYHMHBI, (DYHKIUU paCHpelesieHus W IUIOTHOCTH PaBHOMEPHOTO,
IIOKA3aTEeJIbHOTO U HOPMAJIBHOTO PACHpEACIICHUN; YMEHUE HMCIOJIb30BaTh CBOKWCTBA
M3YYEHHBIX pacIpeiesieHUil i1 pelieHus 3a1a4; 3HaKOMCTBO C MOHSATHSMU: 3aKOH
OOJBIIMX YMCET, METOAbl BBIOOPOYHBIX HCCIIECJOBAHUM; YMEHUE IPUBOJIUTH
MpUMEphl MPOSBICHUS 3aKOHA OONBIIMX YMCENT B MPHUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX

I114

yMEHUE CBOOOJHO OMNEpUPOBaTh MOHATUAMHU: TOYKa, NpsAMas, 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
IPSAMOM U IUIOCKOCTBIO, YrOJl MEXKAY IIJIOCKOCTSIMU; YMEHHE MCIIOIb30BaTh IIPU
PEIICHNU 3ala4 M3YUCHHBIC q)aKTBI 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, IIpU3MaA,
nupamuaa, ¢urypa M HOBEPXHOCTh BpallleHHs, LWIMHIP, KOHYC, LIap, cdepa,
pPa3BE€pPTKa MOBCPXHOCTH, CCUCHUA KOHYCa W HWJIHWHAPA, HMapalJICJbHBIC OCHU WA
OCHOBAHMIO, CEUYEHHUE Ilapa, IUIOCKOCTh, Kacaromascss cdepbl, HWIMHIpPA, KOHYCA;
YMEHHE CTPOUTh CEYeHHE MHOTOTPaHHUKA, N300pakaTb MHOTOTPaHHUKH, (PUTYPBI 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 MpPU3HAKaX r€OMETPUYECKUX (PUTYyp, 0OOCHOBBIBATH MU OMPOBEPraTh
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, PACCTOSIHAE OT TOYKH JI0 TUIOCKOCTH, PACCTOSHHE MEXTY TPSIMBIMH,
paccTosHHE MEXIYy IUIOCKOCTSIMH, IUIOMAaAb cdepsl, IUIOMAgb MOBEPXHOCTU
NUpaMuzbl, TPHU3MBI, KOHyca, IWIMHAPA, 00beM Kyba, MPsSIMOYTrOJIEHOTO
napajjieNnienunena, MNUPaMUAbl, TNPU3MBIL, IMIUHIApA, KOHYcCa, IIapa; yMEHHe
HaxXOJIUTh OTHOIIIEHHE 00HEMOB MOOOHBIX HUTYDP




Kon
pe3yJbTar
a
06yqleH1/1;1

HanmeHoBaHHe pe3yiibTaTa 06yueHHs

I116

YMEHHE CBOOOJIHO ONEPUPOBATH MOHSITHSIMHU: JBMKCHUE, NapaUIeIbHBIA MEPEHOC,
CUMMETpPHS Ha IJIOCKOCTU U B MPOCTPAHCTBE, MMOBOPOT, MPeoOpa3oBaHKe MMOaA00us,
noo0HbIe (PUTYPBI; YMEHHE pacro3HaBaTh paBHbIC W TOJO0OHBIE (DUTYPHI, B TOM
YKCcIie B IPUPOJIC, HCKYCCTBE, apXUTEKTYPE; YMEHHE UCIIOJIb30BATh T€OMETPUICCKHE
OTHONICHHS, HAXOJAUTh T€OMETPUYCCKHIE BEIMYMHBI (JITTMHA, YTOJl, IJIOMAb, O0BEM)
NIPY PEIICHUY 3a/1a4 U3 JPYTUX y4eOHBIX MPEJAMETOB U U3 PEATbHOM KU3HH

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
MIOMOILBI0 TEOMETPUYECKUX IOHATUH M BEIUYMH, DPEIIATh CBA3aHHBIC C HUMHU
IIPAKTUYECKHUE 3a/1a4; COCTABIATH BEPOSITHOCTHYIO MOJEIb W HHTEPIPETUPOBATH
IIOJIyYEHHBIM  pe3ysbTaT;  pemarb  NPUKIAJHbIE  33aJaud  CPeACTBAMH
MAaTEMATHYECKOTO aHajau3a, B TOM 4YHUCIE COLUAJIBHO-D)KOHOMUYECKOTO U
(GU3MUeCKOro 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 NPUMEPbl MaTEMAaTHUYECKUX OTKPBITUH POCCUICKON U MUPOBOHU
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 Npoueaypbl OLeHNBAHUS

Pesynbrartel 00y4yeHHS MO AMCLUUIUIMHE, YPOBEHb CPOPMUPOBAHHOCTH KOMIETEHIIUN
OIICHUBAIOTCS 110 YETHIPEXOATHHON MIKAJIE OIICHKAMU: «OTIUIHOY, «XOPOIIOY,
«YAOBIETBOPUTEIBHOY», «HEYIOBIECTBOPUTEIHHOY.

Tekymias arrectanus Mo AUCIHUIUIMHE TPOBOJUTCS C IEJIbI0 CUCTEMATHUYECKOM TPOBEPKHU
IocTkeHU  oOywatomuxca. OObeKTaMH OLEHUBAHUS  SBISIOTCA: CTENEHb  yCBOGHUS
TEOPETHUUECKUX 3HAHUU, YPOBEHb OBJIAJICHUS MPAKTUUYECKUMHU YMEHUSIMUA U HAaBBIKAMU IO BCEM
BUJaM Yy4eOHOM palbOThl, KauyeCcTBO BBIIIOJHEHUS CAMOCTOSITEIbHOM palboThl, YyueOHas
JUCUUIUIMHA (aKTUBHOCTh HA 3aHATUAX, CBOEBPEMEHHOCTH BBIMOJHEHUS PA3JIMYHBIX BHJIOB
3a/IaHU, TTOCEIAEMOCTh BCEX BHJIOB 3aHATHH 110 aTTECTYSMOM JUCIUILIHHE).

[Ipu mpoBeneHUM MPOMEKYTOUHOM aTTECTAIMU OLICHUBAETCS JOCTHUXKEHUE CTYJIEHTOM
3alJIaHUPOBAHHBIX MO JUCUUIUIMHE pPE3yJIbTaTOB OOyueHHUs, 00eCreuHBAIONINX PE3YJIbTaThl
OCBOEHHSI 00pa3oBaTENIbHON MPOrpaMMBbI B 1esioM. O1ieHKa Ha 3aueTe, 9K3aMeHe BBICTABIISETCS C
Y4E€TOM OIIEHOK, IOJYYEHHBIX MpPU MPOXOXKJACHUH TEKYIIEeH aTTecTaluu. BpicuuThIBaeTCS
cpenHuM Oamn ¢ y4eToM OIIEHKH, IOJIYYeHHOH Ha 3aueTe, JK3aMEeHE M OKPYIJIAETCS I10
MaTeMaTUYeCKUM TMpaBwiaM (B CiIydyae CIOPHOTO pe3yJibTaTra, IpPH BBICTABICHWU OIICHKU
peleHrne IPUHUMACTCS HCXOIS U3 PE3yJIbTaTOB 3a4eTa, 9K3aMEeHa).

Kpurtepuu oneHuBanus ycTHOro 0TBeTa
(oLICHOYHBIE CPE/ICTBA: coOece)08anue)

5 6a/110B - OTBET MOKA3BIBACT MTPOYHBIC 3HAHUSI OCHOBHBIX MTPOIIECCOB H3YyYaeMOU MPeIMETHOM
00J1acTH, OTJIMYACTCS] TIIYOMHOW M TOJHOTOW PACKPBITUS TEMbI, BIAJICHUE TEPMHHOJIOTUYCCKUM
amnmapaTtoM; yMeHHE OOBSCHATH CYIIHOCTb, SIBICHHH, IPOIECCOB, COOBITHH, [eNaTh BBIBOJABI U
00001IeHUs, J1aBaTh apryMEHTHPOBAHHBIC OTBETHI, NPUBOJAUTH NPHUMEPHI; CBOOOTHOE BIIAJCHHE
MOHOJIOTHYECKOH PeUb0, JIOTHYHOCTh M TOCJIE0BATEIFHOCTh OTBETA; YMEHUE MPHUBOANUTH MPHMEPHI
COBPEMEHHBIX Mpo0IeM U3ydaeMoil obaacTu.

4 fanna - oTBET, OOHAPY)KMBAIOIIUN TMPOYHBIE 3HAHUS OCHOBHBIX IPOIIECCOB H3y4aeMOM
npeaMeTHOW 0o0nacTH, OTiAMYaeTcs TIJNyOMHOM M MOJHOTOW pPAcKpBITHS TEMbl; BIaJieHHUE
TEPMUHOJIOTHUECKUM allapaToM; yMEHHE OOBSICHATH CYIIHOCTb, SIBJICHHW, IMPOIECCOB, COOBITHIA,
JenaTh BBIBOJABI M O0OOILIEHMs, [aBaThb AapryMEHTHUPOBAHHbIE OTBETHI, NPUBOJIUTH MPUMEPHI;
CBOOOJTHOE BIIaJICHUE MOHOJIOTHYECKOW pevbl0, IOTHYHOCTh U IMOCIIENOBATEIBHOCTh OTBeTa. OHAKO
JIOITyCKAeTCs OIHA - IBE HETOUHOCTHU B OTBETE.

3 Gama — OTBeT, CBUJCTEIHCTBYIOIIMH B OCHOBHOM O 3HAHHH IPOIECCOB H3ydaeMOU
OpeMETHOW 007acTH, OTIMYAIOIIMICS HEIOCTATOYHOM TIIIyOMHOW M IMOJHOTOM PacKpbITHUS TEMBI;
3HAaHHEM OCHOBHBIX BOIPOCOB TEOpPHUH; CIa00 CPOPMHPOBAHHBIMHA HABBIKAMH aHAIIM3a SBICHUH,
IPOIIECCOB, HEJJOCTATOYHBIM YMEHHMEM JlaBaTh apryMEHTHPOBAHHBIE OTBETHI U MPUBOJUTH MPUMEPHI;
HEIOCTaTOYHO CBOOOTHBIM BJIaJICHUEM MOHOJIOTUYECKOM peusio, JIOTHYHOCTBIO,
MOCJIEI0BATENbHOCTBIO OTBETa. JIOMyCKaeTcsl HECKOJIBKO OMMOOK B COAEP)KaHUU OTBETa; HEYMEHHE
NIPUBECTH MIPUMEP Pa3BUTHSI CUTYAIHH, TIPOBECTH CBS3b C IPYTUMH acClIEKTaMH M3yd9aeMol 00JIacTy.

2 faju1a — OTBET, OOHAPY)KMBAIOLIMI HE3HAHUE MPOLIECCOB M3y4aeMoil mpeIMeTHON 00acTH,
OTJIMYAIOMIMKACS HETTYOOKMM pAcKpbITHEM TEMbl; HE3HAHHEM OCHOBHBIX BOIPOCOB TEOPHH,
HeC(OPMHUPOBAaHHBIMU ~ HABBIKAMU  aHalM3a  SIBJIEHUH, TpOILIECCOB; HEYMEHHEM  JaBaThb
apryMEHTHPOBAaHHBIC OTBETHI, CIIA0BIM BIIQJICHHEM MOHOJIOTHUECKOW PEUYbI0, OTCYTCTBHEM JIOTHYHOCTH
U TocienoBaTeabHOCTH. JlomyckaloTess cepbe3Hble OIIMOKM B COJEp)KaHMM OTBETa; HE3HaHHe
COBpPEMEHHOM npolIeMaTuK u3yyaemMon o0IacTH.

Kpurtepun oneHuBanns NUCbMEHHOH padoThI
(OLIEHOYHBIE CPENICTBA: KOHMPOAbHAS paboma, camocmosmens Has paboma).

5 0aJ1510B — CTY/IEHT HOJIHOCTHIO BBIIOJIHUI PaboTy, TOYHO OINPEACIIUB €€ COACpKAHNUE U
cocrapisifone. B jormyeckux paccykIeHusX U OOOCHOBAHHWHU pEUICHHs HET NpoOesoB u



OmMOOK, BBIBOJIBI 000CHOBaHBI. CTYIEHT BIAJICET HAaBBIKOM CAaMOCTOSTEIBHOH paboTHI IO
3a/IaHHOM TeMe; METO/IaMU U MIPUEMaMH aHaTN3a TEOPETUICCKUX W/WJIH MPAKTUIECKUX ACTIEKTOB
n3ydaeMoil ob6nmactu. DaKkTUYECKUX W MaTEMAaTUYECKHX OIIMOOK, CBSI3aHHBIX C MOHWMaHHEM
MaTepuaia, HeT; Tpadudecku padora oopmiieHa IPABHILHO.

4 Oanna - pabora XapaKTEpHU3yeTCs] CMBICIOBOW IIEIBHOCTBIO, CBSI3HOCTBIO U
IIOCJIEZI0BATEIbHOCTRIO H3JIOKEHHUS; JOMYyIleHO He Oonee 1 ommbOku npu pemeHuu. Padora
BBIIOJIHEHA TTOJHOCTHIO, HO OOOCHOBAHMsI IIAroB PEHICHHS HENOCTaTOYHbl. He Bce BBIBOJBI
cAenaHbl W/min 000CHOBaHBI. DAaKTHYECKHX OIIMOOK, CBSI3aHHBIX C MOHUMAHUEM MaTepuaa,
HeT. JlonyiieHsl 01Ha-Be OMIMOKH B 0()OPMIICHUH PAOOTHI.

3 0a/1a — CTYJCHT MIPOBOJIUT IOCTATOYHO CAMOCTOSTEIbHBINA aHAIM3 OCHOBHBIX 3TAIOB H
CMBICJIOBBIX COCTaBJISIOIIMX pabOThI; MOHMMAaeT 0a30BbIE OCHOBHI MaTepuaiia. PerieHue
PacKpBITO HE MOJIHOCThIO, 0OOCHOBAHUS IIarOB PENICHHS] HEJIOCTATOYHBI. BBIBOIBI HE ClIETaHbI
W/AM BBIBOJBI HE 00OCHOBaHBI. JlomymieHo He Oosee 2 OmUOOK B pemieHuH, opopMIICHUU
paboTHI.

2 0Gamna - paborta mnpeacTaBiIseT coOOWM pemieHue Oe3 Kakux Obl TO HHU OBLIO
KOMMEHTapueB, 000cHOBaHMM. He packpbITa CTPYKTypa B TEOPETHUYECKAsT COCTABIISIFOIIAS TCMBI.
BeiBogpl OTCYTCTBYIOT. JlomymieHO Tpu Wi Oojiee TpeX OMMOOK B PEHICHHU, B O(GOPMICHUU
paboThL.

KpnTepml BBICTABJICHUS OLCHKHU CTYJACHTY Ha 3ayere/ IK3aMeHe

(OLIEHOUHBIE CPENICTBA YCMHbIL ONpOC 8 popme omeemos HA B0NPOCHL OUNEMO8,
BbINONIHEHUE NUCOMEHHBIX PAZHOYPOBHEBBIX 340U U 3A0AHULL)

OueHKa no
NPOMEKYTOUHOM XapaKTepucTrKa KayectBa chGOPMMPOBAHHOCTU KOMMETEH LM

atTecTtayumm

CTyAeHT AemoHCTpUpyeT chOpMUPOBAHHOCTb ANUCLMMIUHAPHBIX
KOMNETeHUMN Ha NPOABUHYTOM YPOBHe: ObHapyXuBaeT
BCECTOPOHHEE, CUCTEMATMYECKOe U TNyboKoe 3HaHMe ydebHoro
MaTepuana, ymeeT TECHO YBA3bIBaTb TEOPUIO C MPAKTUKOM,
cBOBOAHO CcnpaBnseTcs C 3agayvamu, BOMPOCAaMM U APYrMMU
BUOAAMU MNPUMEHEHUA 3HaHWK, MpUYeM He 3aTpyaHAeTca C
OoTBETOM  NpPU  BUAOUIMEHEHWW  33a4aHWUIN,  MNPABU/IbHO
060CHOBbIBAET NPUHATOE pelleHne, BnageeT pasHOCTOPOHHUMMU
HaBblKaMM M NpMemamm

BbINO/IHEHMA MPAKTUYECKMX 3a4aM.

«3ayteHo» /
«OT/INYHO»

CTyaeHT AeMOHCTpUpyeT cOPMMUPOBAHHOCTb AUCLMNANHAPHBIX
KOMMNEeTeHUN Ha 6a30BOM ypOBHE: OCHOBHbIE 3HAHWUA, YMEHUA

«3ayteHo» /
OCBOEHbl, HO  [OMNyCKalTCA  HEe3HauuTesNbHble  OWWNOKK,

«XOpoLo»
HETOYHOCTM, 3aTPYAHEHUA NPU  AHANMTUYECKUX ONepaumax,
nepeHoce 3HaHUM n
YMEHWI Ha HOBble, HECTAHAAPTHbIE CUTYaLUM.
«3ayTeHo» / CTyaeHT AemoHcTpupyeT cGOpMUPOBAHHOCTb AUCLMUNANHAPHBIX
«Y[,0BNETBOPUTEIBHO» KOMMNeTeHUMA Ha NOPOroBOM YPOBHE: MMEET 3HaHUA TOJIbKO

OCHOBHOrO MaTepuana, HO He YyCBOWN ero AeTanel, B Xoae
KOHTPO/IbHbIX ~ MEepPonpuUATUIA  AOMNYCKAlOTCA  3HAYUTE/IbHbIE
OLWMBKN, HeA0CTaTO4YHO npaBu/ibHbIe bopMyNnpoBKK,
HapyLWeHMA /IOTMY4ECKON NOC/NeA0BaTENbHOCTU B U3/0XKEHUN
NPOrpaMMHOro MaTepuana, WCMbITbIBAeT 3aTPyAHEHMA Npu
BbINO/JIHEHUM  MPAKTUYECKUX paboT, npuv  OonepupoBaHUK
3HAHMAMU U YMEHUAMU




npu Ux NepeHoce Ha HOBble CUTYaLMUW.

«HeyA0BNeTBOPUTENIbHO

»

«He 3auTeHo» /

CTyaeHT AeMoHCTpupyeT chOpPMMPOBAHHOCTb AMUCLMMNANHAPHBIX
KOMMNETEHLMI Ha YPOBHE HUXKE NOPOroBOro: BbIABAAETCA NOHOE
WAN NPaKTUYECKM MONHOE OTCYTCTBME 3HAHWIM 3HAYUTE/IbHOWM
YyacTM  MPOrpamMHOro  maTepuwana, CTyAeHT  AonyckaeT
CYLLECTBEHHbIE

OWMBKN, HEYBEPEHHO, C BONbLUMMU 3aTPYAHEHMAMM BbINOJHAET
npaKkTUyeckne paboTbl, yMEHUA U HaBbIKM He CHGOPMMUPOBAHDI.




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°?
Cdopmynupyiite coiictBa pyHkiuu y =x", N € N.

YTo Ha3BIBAIOT KOPHEM N-i CTeneHu u3 uyncia a, raen €N, n > 17?

I1py KaKKX 3HAYCHUAX a HIMEET CMBICT BEIpaceHne 2k+1v/a, ke N?

Uto Ha3BIBAIOT apH(PMETUICCKUM KOPHEM N-1 CTETIEHN M3 HEOTPHUIIATEIBHOTO YKCHa a, Te
neN,n>1?

Ipy KaKKX 3HAYCHUAX a HMEET CMBICT BEIpaxkenne2 v a, ke N?

Cdopmymupyiite cBoiictBa yHkimn y = 2k+1v/a, KEN.

Cdopmymupyiite cBoiictsa ynkmun y = 2kV/a, k€ N.

ChopmynupyiiTe CBOMCTBA KOPHS N-i CTETICHH.

Kakyto pyHK1IMIO Ha3bIBaIOT CTENEHHON (DYHKIMEH C paliioHaIbHBIM IOKa3aTesneM?
Cdopmynupyiite CBOWCTBA CTENIEHU C pallMOHAIbHBIM IIOKA3aTEIeM.

Kakoe ypaBHeHUE Ha3bIBalOT UpPaAIMOHATBHBIM?

O0e yacTu ypaBHEHHs BO3BEIHM B HEUETHYIO cTeneHb. O0s3aTeNbHO M UCXOAHOE U
MOJIyY€HHOE YpaBHEHHUS OyyT paBHOCUIbHBIMU?

O06e yacTi ypaBHEHHs BO3BEIH B YETHYIO cTeneHb. O0s3aTeNnbHO JIM UCXOAHOE U
MOJIyY€HHOE YpaBHEHHUS OyyT paBHOCUIbHBIMU?

Kak MOXHO BBIIBUTh IOCTOPOHHHE KOPHH YPaBHEHHUS?

Kakyto TeopeMy 1 Kakoe cie/icTBHE U3 He€ UCTIONb3YIOT MPU PELIEHUH MTOKa3aTeIbHBIX
ypaBHEHHI/HEPABEHCTB?

UYto Ha3bIBaIOT JIOTaprU(PMOM MOJIOKUTEIHHOTO YKciia b o OCHOBaHHIO a?

Kakoe paBeHCTBO Ha3bIBAIOT OCHOBHBIM JIOTAPU(PMHUUYECKUM TOXIECTBOM?

Kaxoit torapudm Ha3bIBAIOT ECATUYHBIM?

Cdopmynupyiite cBoiicTBa T0rapru(MOB.

Kakyto pynkuuio Ha3bIBaoT JorapupmMuueckoit?

ChopmynupyiiTe cBoiCTBa JorapuMUIecKon (PyHKITUH.

Kakyto TeopeMy u kakoe ciaeicTBHUE U3 He€ MPUMEHSIOT IIPH PEIICHUH JorapuGMUIECKUX
ypaBHEHUI/HEPABEHCTB?

Yto Ha3bIBAIOT YIJIOM B OAMH paauan?

KaxoBa pannannas mepa yria, pagHoro 1°?

YemMy paBHa JJIMHA AYTH OKPYKHOCTHU panuyca R, conepkaieit o pan?
Yo Ha3pIBalOT KOCUHYCOM yIJla IOBOPOTAa? CUHYCOM yIJla IOBOPOTA? TAHI€HCOM YIJla
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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?
Uemy paBes sin (a+27mn), rae n € Z? cos (a+27n), rae n € Z?

KakoBa o6nactp onpeneneHus GyHKIUU y = tg x?
KakoBa o6nacTh 3HaueHUN QYyHKIUH Y = tg X?
UYemy paseH 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 KaXKIOU U3 KOOPJIUHATHBIX YeTBEpTEH?
Kakue 3 TpuroHomeTpuueckux (QyHKIMHA SBISIOTCS YSTHBIMH, a KaKUe - HEYSeTHBIMU?
Kakyro ¢hyHKIHMIO Ha3pIBAIOT EPHOTAUCCKOMN ?

Kakoe paBeHCTBO Ha3bIBalOT OCHOBHBIM TPUTOHOMETPUUECKUM TOKIECTBOM?

Kakoe To1ecTBO CBSA3BIBAET TAHI€HC M KOCUHYC OJHOTO U TOTO YK€ apryMeHTa?
Cdopmynupyiite nmpaBuia, KOTOPEIMA MOXXHO PYKOBOACTBOBATHCS MPH MPUMEHEHUN
dbopMyI IpUBeICHUS.

Uto Ha3BIBAIOT aPKKOCHHYCOM 4uciia b?

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

[Tpu xakux 3HaYEHHUAX b IMeeT KOpHH ypaBHEHHE Sin X = b?

Uto Ha3bIBAIOT apKCUHYCOM uncia b?

Uro Ha3BIBAIOT apKTAaHT€HCOM yuciia b?

HazoBute ¢popmyny kopHeil ypaBHeHuUs tg X = b.

Uto Ha3BIBAIOT NMpHpaIieHueM (QyHKIIMHA B TOUKE?

[To xakoit popmyre onpenensitoT MTHOBEHHYIO CKOPOCTh?

[To kakoit popmyIie ONpeneNsoT yriioBoi KodpPuineHT KacaTeabHON K TpapuKy (HyHKIHA
B TOUKe?

Cdopmynupyiite TeopeMy 0 IpOU3BOJHOM: 1) cyMMBbl; 2) Mpou3BeAeHNUs; 3) YaCTHOTO.
Kakoii Bus nMeeT ypaBHEeHHE KacaTelIbHON, MPOBEACHHOH K rpaduky pyHKIUH / B TOUKE C
abcruccoit xn?

CdopmynupyiiTe mpu3HaK TOUKH MAaKCUMyMa; TOYKH MUHUMYMa.

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

OnwumuTe 1IaH ucciae10BaHus CBOWCTB (YHKIIUH.

Kakyro ¢pyHKIMIO Ha3bIBalOT EpBOOOPa3HON JaHHOM (DYHKIIMM Ha 3aJaHHOM NMPOMEXYTKe?
ChopmynupyiiTe OCHOBHOE CBOMCTBO MTEPBOOOPA3HOM.

Kakyro 3anmch Ha3pIBatOT OOIIKMM BUI0M NepBO0Opa3HbIX (pyHKIMH f Ha 3a1aHHOM
poMexyTKe?

Chopmynupyiite npaBuia HaX0XACHUS TIEPBOOOPAZHOM.

Kakyto ¢urypy Ha3bIBatOT KpUBOJIMHEWHOM Tpaneruei?

[To kakoit popmyIie MOKHO BBIYMCIUTD TUIOIIAAb KPUBOIUHEWHON Tpaneyun?

UYto Ha3bIBaIOT OMNpeenEHHbIM HHTErpajioM pyHkuuu f Ha mpomexyTke [a;b]?

Kakoe paBeHcTBO HazbIBatoT popmyinoit Herotona-Jleitbuuma?

Onummure, KaKO€ MHOXECTBO HA3bIBAIOT YIOPSAI0UYEHHBIM.

Yo Ha3bpIBAIOT EPECTAHOBKONW KOHEYHOTO MHOYKECTBA?

Kak Ha3piBalOT 1 0003HAYAIOT MPOU3BEACHHE MIEPBBIX N HATYpPAJIbHBIX YUCeN?

[To xakoif QopMmylre MOXXHO BBIYMCIMTH KOJMYECTBO MEPECTAHOBOK N-3JIEMEHTHOTO
MHOKecTBa?

UYto Ha3bIBAIOT pa3MEeLIEHUEM U3 N JIEMEHTOB 110 k 311eMeHTOB?

I[To xakoit popmyse MOKHO BEIYUCITUTH KOJTMYECTBO pa3MEIIeHUH U3 N-3JIEMEHTHOTO
MHOeCTBa 10 K 371eMeHTOB?

YTo Ha3pIBAIOT COYETAHNUEM M3 N 3JIEMEHTOB 10 k 311eMeHTOB?

[To kakoit popmyIie MOXKHO BBIYHCIUTH KOJIMYECTBO COUCTAHUN U3 N SJIIEMEHTOB 110 k
3JIEMEHTOB?



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 cymiecTBYIOT CIy4ad B3aUMHOTO PACIIONIOKEHHS JIBYX MPSMBIX 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 ABYMs CKPEIIHUBAIOLIMMHUCS 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. Kakoli 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 MPaBUIbHON NMUpaMUIb?
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 ITVITHHIpA?

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.

BapuaHTt 1

1. NpeactasbTe B BUAE OGeckoHeyHOWM

AEeCATUYHOM nepuoanyeckomn Apobu
pauMOHaNbHble Yncha:
23 —58._41
4 7 15 6
2. Hangute 3 gpobu, KoTopbie byayT

6osbLue 5, HO MeHbLue 6,
11 11
3. Bbluucaure:

132,415 213 1 2. 4254 — 1,134: 0,28)

49 49 147 3
+ 1,114

4. BbluUCAUTE NPUBANIKEHHO:
1,0063
5. MpeobpasyiTe
(ynpoctuTe) paumoHanbHoe
BblparKeHMe:

y2 1—x2 1-—xy?

x+1 y—-1"y-1

6. PewwuTte ypaBHeHMe:
2x*—5x24+2=0
7. PewwwuTe HepaBeHCTBO:
(Bx—2)2—-4x(2x—3)=0

BapuaHT 2

1. MpeacraBbTe B BUAEe OGECKOHEYHOM
[ecATUYHOMN nepuoauyeckom apobu
pauyoHasbHble YMcaa:
31, —6:5._52
4 13 11 9
2. Hanawute 3 apobu, KoTopble byayT
bonblue

5 HO MeHblLue 6 .
13 13
3. Bbluncaute:
1 61 1 7 11
[86-4—(590—4 ;)] (40:212+134)
4. Bblumcnaute npubanKeHHo:
1,0015
5. Mpeobpa3syiTte (ynpoctute)
PaLMOHasbHOE BbiparKeHue:
a b—a2b
ab+b ab—a
6. PewwuTe ypaBHeHue:
2x*—=3x2+1=0
7. PelwunTe HEPABEHCTBO:
x(3x—2)—(2x—3)2<0

b2—a

b—-1




2. CamocTtosTenbHas padota Ne2. dyHkimu u rpaduxu

BapuaHTt
1

1. ®yHKuMA 3agaHa dopmynoit f(x) = *-3.

x+4
Hanawute: a) f(1); 6) £(0).
2. Hangute obnactb onpeaeneHuma

bYHKUMM
f(x)=vVx—3
3. Haliante MmHOXecTBO 3HaYeHUN GYHKUUM
f(x)=x2+4

4. fiBnAetca NM YETHOW UAKU

HeYyeTHOM
oyHKumA: a) f(x) = 7x3 — 5x5;

6)f(X) = x2—4x

2x—8
5. Ha pucyHke nsobparkeH rpadpuk ¢pyHKUmm
y = f(x), onpegeneHHol Ha
npomexytke [-3,5; 5]. MMonb3ysacb
rpadukom, Hangute: a) f(—2);
6) 3HaueHuMA x, Npu KoTopbIxX f(x) =
3; B) HyN PyHKUMYK;
r) Hanbonbllee N HaMMeHbllee 3Ha4YeHUs
$yHKLUMY;
A) 06nacTb 3HaYEHUM GYHKUUK;
€) KoNn4ecTBo KopHewn ypaBHeHus f(x) =
a B 3aBMCMMOCTM OT 3HAYEHUA a
I
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6. Ha pucyHKe n3o6parkeH rpaduk dyHKLUK
y = f(x). NocTpoiite rpaduk

dyHkumm:a) y = f(x) +2;6) y = f(x
~3).

BapuaHT
2

1. dyHKuMA 3apaHa popmynont f(x) = *3.

x+4
Hanawute: a) f(2); 6) f(—1).
2. Hangute obnactb onpeaeneHua

bYHKUMM

f) =Vx+4
3. Hallante MHOXKeCTBO 3HAYEHNIN GYHKUUM
f(x)=2x2-1
4. filBnsetca nun

YyeTHOU WU

HeyeTHOM
dyHKumA: a) f(x) = x> + 2x3;
6) f(X) = x2+4x

2x+8
5. Ha pucyHke nsobparkeH rpadpuk ¢pyHKUmm
y = f(x), onpeseneHHoOI Ha
npomexkyTke [-4; 5]. Monb3ysacb
rpadukom, Hangute: a) f(—2);
6) 3HayeHuna x, npu KoTopbIX f(x) =
3; B) HY/N PyHKUMY;
r) Haubonbllee N HaMMmeHbllee 3Ha4YeHNs
$yHKUMY;
A) 0bnactb 3HaYeHUM GYHKLUMK;
€) KONN4YecTBo KopHen ypaBHeHua f(x) = a
B 3aBMCMMOCTM OT 3HAYEHUA a
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6. Ha pucyHke nsobparkeH rpapuk dbyHKLMM
y = f(x). MocTpoiite rpaduk

dyHkummn:a) y = f(x) + 2;6) y = f(x
~3).
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3. CamocrosrenbHas padora Ne3. KopHu, crenenu u gorapudmMbl

BapuaHTt 1 BapuaHT 2
1. ®yHKuma 3apaHa popmynon f(x) = x1o. 1. ®yHKumAa 3apaHa popmynon f(x) = x19.
Cpasnute f(5,6) n f(2,4). Cpasnute f(3,6) n £(1,8).
2. Hanaute 3HayeHne Bblpa>K3eHma: 2. Haligute 3HaueHue Bblpa)i-(eH4VIH: .
a) 338 + 45V~32 + +/625; 6) V752, a) 54V/16 — 23V ~216 — V64; 6) Y3
3V2 /243
3. PewwuTe ypaBHeHue V3 x =2 3. Pewwute ypaBHeHue V5 x = 2
4. Ynpoctute BblpaxeHue: 4. YnpocTuTe BbipaxeHue:
a) 18Va3; 6)3vVmZ+/m. a) 28v/a’7; 6) 5\/m3 +/m3,
5. HaliguTe 3HauYeHWe BbipaxKkeHun:
a) 1253; 6) 3208, 5. HallauTe 3HauYeHUe BblpaXKeHUA:
6. MNpeacTaBbTe BbiparkeHWEe B BUAE a)327s; 6) 16125
CTENEHU MU NPOU3BEAEHMA CTENEHEN 6. MpeacTaBbTe BbIpAKEHME B BUAE
(a—0.8)4- (a—1-4)—2: (a0,4)—6 CTeNeHu UAM NPOoU3BeaEeHUA CTENEHEN
7. Pewwure ypasHeHue V2x + 8 = x (av6)6- (a04)-7: (a-16)-3
1 7. PewwuTe ypaBHeHue V2x +48=—x
m—3ms3
8. CoKkpatute gpobb 2 m+7m52
m3—3 8. CoKkpatute gpobb 3

9. PewwTe ypaBHeHUe ms+7

5x+1 —3-5¥ =250 9. PewuTe ypaBHeHMe
10.HanguTe obnactb onpeaeneHus 2% 4 2x=3 =72

yHKLMM 10.HanguTe obnactb onpeaeneHus
y=lg(4x —1) dYHKUMM

11.Pewwnte ypaBHeHune y =lg(6 — 4x)

log§(3x +4)=-2 11.PewwuTe ypaBHeHMe

12.PelunTe HepaBEeHCTBO logo1(10x —7) = —1

logoo(x — 4) = logos(8 — x) 12.Pewnte HepaBEHCTBO

13.BbluMcAnTe 3HaUEHME BbIparKeHNA logz3(6 —x) < IOngx +1)

logy 27 + logy 3 13.BbluncanTe 3Ha4YE€HNE BblparKeHUA
2logz 6 —log2 9 logs 128 — logs 2
14.Hahgute KopeHb ypaBHEHMUA 2logs 2 + logs 9
logz x + log2(x —3) =2 14.HaianTte KopeHb ypaBHEHMA
15.PewmnTe HepaBeHcTBO logs x +logs(x —4) =1
logos2x —logosx—22>0 15.PewwnTe HepaBeHCTBO

logo.2s% x + logo2s x —2 =0




4. CamoctosrenbHas pabota Ne4. OCHOBBI TPUTOHOMETPUH

BapuaHT 1
1. Hale,MTe 3HaYyeHUe BblpaXKeHuA
2tg ctﬁ( T[) +cosm—2

4
2. YHpOCTMTe BblpaxeHne
cos? a + sin? a + tg2f

3. YnpocTtuTe BblpaxKeHue:
a) cos(a — pB) — cos(a + f)
6) SliamBucas 45 + cos f sin 4/

sin 2a
B)

2sina
4. faHo: sina=-5, cosf=-121@
<

13 13
a< 372f, "2< B < m. Haingure sin(a + )

5. JloKaxute TOXAECTBO:

1 1
1—tga ™ 1+ tga = 820
6. PewwuTe ypasHeHue sin 4x = — 2

2
7. PewwuTte HepaBeHCTBO cOS x < 1
2

BapwuaHT 2
1. HaliauTte 3HauYeHMe BblpaxKeHun
Ztg(—TE)cﬂg +sm3n—4
cos 3 2
2. YnpocTtuTe BbipaxeHue
cos? a + sinZ g 4 ctg’a
3. YnpocTtute BbipaxKeHue:
a) sin(a + f) — sin(a — )
6)cas.ba.cas 4a — sin 6a sin 4a
2cos a

B)
sin 2«

4. aHo:
<

cosa=0,6, sinf=-083"

2
a<2mr<f< 37;. Haiawute cos(a + )

5. [JoKarkute TOXAECTBO:
tga  +

tg2a 1 — tga
1+ tga ~
6. PewwmwTe ypaBHeHWe COS 6x = ;ﬁ

7. PelunTe HepaBeHCTBO sin x >3
2

tga

BapuaHT 2

5. CamocrositensHas padora NeS. [IponsBoaHas u e€ mpuMeHeHne
BapuaHTt 1
1. Hangute nponssogHyto

byHKUMK: ag f(x) = x3 4 x2
6) f(x) =5

x4
B) f(x) =tg4x

2. BblumcanTe 3HaYeHMe NPON3BOLHOM
byHKUMK
fx)=Bx—2)>BToUKE X0 =1
3. HalianTe npom3Bop,Hyro DYHKUMM:
a) f(x) = V6x —
X) =COS*
6) f (x) = cos *
4, Teno agBuraetca NoO KOOPAUHATHOM

npAmoi no 3akoHy s(t) = 3tZ2 — 2t + 1
(nepemelweHne wusmepaeTca B MeTpax,
Bpema — B CeKyHgax). Yemy paBHa
CKOpOCTb Tena 4epes 3 ¢ nocne Havyana
ABUXKEeHUs?

5. Yemy paBeH yriosoin KoapoduumeHT
KacaTenbHOM K rpaduKy pyHKUUN

1. HaiiauTe npon3ssoaHyto
dyHKUMK: a) ];(x) 3: x4 4 x3

6) f(x) =7

x6

B) f(x) =tg 2x
2. BbluMcnuTe 3HayeHMe  NpPOM3BOAHOWN PYHKLMMU
f(x)=(Bx+4)*BTOUKE X0 =1
3. HaiguTe nponsBoaHy GpyHKLUN:
a) f(x) =V8x +1
6) f(x) = sinx4
4. Teno

npamoi
no 3aKOHY s(t) = 3t2 -2t +
1 (nepemelueHne u3mepsaeTca B MeTpax,
BpemMa — B CeKkyHaax). Yemy paBHa
CKOpPOCTb Tena uepes 4 ¢ nocne Hayana
ABUXKeHnn?
5. Yemy paBeH yrnoson KoapdpuumeHt
KacaTenbHOM K rpaduKy GyHKLMM

OBUraeTcA MO  KOOPAWHATHOM




y=x3—2x
B TOYKe c abcumccon xo = —1?

6. Kakoe
KacaTtenbHas

ypaBHeHue nmeet

K rpadmky dyHrumm f(x) = 3x+4 g touke c
x—3
abcumccoit xo = 2.
7. Yemy paBHO HaMeHblUee 3HayeHune
dyHKUMM ¥y = x + % Ha npomexkyTke [1;3]?
X

8. Uccnepynte dyHKUUIO
y=16x3—-12x2 -4
M NocTpoiTe eé rpaduk.

y=x3—2x
B TOuYKe c abcumnccolt xo = —2?
6. Kakoe ypaBHeHMe nmeeT KacaTebHaA K
rpadumky pyHKumm f(x) = 5¥+4 g touke ¢
x—4
abcumccoit xp = 1.
7. Yemy paBHO Haubonbluee 3HavyeHue
byHKUMM y = x +;‘ Ha npomexyTke [1;3]?
8. Uccnepynite dyHKLMIO
y=2x3+9x2+ 12x
N NocTpoiTe eé rpaduk.

6. CamocTosiTenbHas pabota Ne6. MIHTErpa u ero npuMeHeHne

BapuaHTt 1
1. Hanaute obwmin BUA nepBoobpasHoOM
bOYHKUNM:

a) f(x) = x*

6) f(x) =sinx

B) f(x) =2~

rfi)=x

n) f(x) =1
x5

e) f(x) = e

2. OyHKuma F ssnsetcA nepsoobpasHoi
oyHKUMKM f(x) = x — 3. Yepes Kakyto u3
OAHHbIX TOYEK NpoxoauT rpaduk GyHKUMK
F, ecnn F(2) =5?

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

3. Bbluucnure
WHTerpan: a) f?’ x2 dx
6) fn3 sin 3x dx

9

T dx
B) f%ﬂsinz%

0 dx
" f—2 2V7—x

4. Bbluucnute naowagb
durypbl, M306parKeHHOM Ha PUCYHKe.

BapuaHT 2
1. Haigute obwmnit BMA, nepBoobpasHoOi
bOYHKUMNM:

a) f(x) =x°
6) f(x) =cos x
8) f(x) = 3*
r) f(x) =2x
A f(x)=¢
e) f(x) =e>

2. dyHKUMA F ABnseTca nepBoobpasHoi
oyHKUMKM f(x) = x — 3. Yepes Kakylo u3
OAHHbIX TOYEK NPOXoauT rpadmk GyHKLUK
F, ecnu F(2) =5?

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

3. Bbluucaute
WHTerpan: a) f4 2x2
dx

6) fn3 sin 6x dx
9

T dx
B) f%ﬂ cos2 3

2 dx

L f—1 2v/5—x




y=Cc08X

5. Hahgute nnowaab

KPUBOJIMHENHOM Tpaneumu,
OrPaHUYEHHOWN NMHUAMU Y = 6X —
x2,)6=0,x= 1, x=3.

Hangute

4. Bbluncnute

naowaab ourypbl:

durypeil,

naowaab
paqueHHoﬁ MHUAMN Y = X2,y = 2 — X.

7. CamoctositenbHas padora No7. KomOunaTopuka

BapuaHTt 1

1. CkonbkMMKM cnocobamm MOryT cecTb B
aBToMobunb mapkm «KanumHa» 5 yenosek,

€CIN KaXablh M3  HUX MOXKeT ObITb
BoautTenem?
2. Yepes Kene3HOAOPONKHYK  CTaHUMIO

AOJ/IKHbI O4HOBPEMEHHO NPOMTK 3 noesaa.
CKONbKMMM crnocobamum gucnetyep MoXKeT

OpraHn3oBaTb MPOXOXKAEHME COCTaBOB,
€C/IN B ero pacnopsaxeHun 5 cBoboaHbIX
nyTem?
3. Pewwute B HaTypanbHbIX  YMCiax
ypaBHeHue
A5 =18-A*
x x—2

4. CKO/IbKO CyLLEeCcTBYET CEMM3HAYHbIX
yucen,

KOTOpble Haueno aenarca Ha 257

5. PewuTe B HaTypanbHbIX YMCNAX
ypaBHeHue

C2=120

X
6. Ha npamoit oTmeTnan 12 Touyek, a Ha
napanfienbHOM en NpAMOA — 7 TOYEeK.

CKONbKO CyLLEeCTBYET YETbIPEXYTO/IbHUKOB C
BEPLIMHAMMN B 3TUX TOUKaX?

7. AnAa WKONbHOW NoTepen noAroToBMIU
100 6uneTtos, U3 KOTOPbIX 12 BbIMIPbILIHbIX.
MepBbln Yy4yeHUK BblbUpaeT Hayrag 10
6unetoB. CKONbKO CyLLEeCcTByeT BapWaAHTOB,
npu KOTOpbiX OH BblbepeT He MeHee 2
BbIMIPbIWHbIX 6UNeToB?

HalianTe oTHoweHue cymmbl ymucen s100-i1

CTPOKe TpeyrosibHWKa MNackana Kk cymme

BapuaHT 2
1. CkonbKMmmn cnocobamm MOXHO
pacnpefenvTb 5 AeXYPHbIX MO 3TaxKam B
NATUITANKHOM 0OBLLEXUTUN?
2. Yepe3s KenesHOAOPOXKHYK  CTaHUMIO
[O/IKHbI 04HOBPEMEHHO NponTK 4 noesaa.
CKONbKMMM cnocobamum gucneTyep mMoxKet

OpraHM3oBaTb MPOXOXAEHME COCTABOB,
eC/In B ero pacnopsxeHunm 6 cBobOAHbIX
nyrei?
3. Pewnte B HaATypanbHbIX  YMCNaX
ypaBHeHue
A2 =20
X
4. CKonbKo  cyuiectsyeT

LLIEeCTU3HAYHbIX

yncesn, KOTopble HaLeNo Aenartcs Ha 257

5. PelwnTe B HaTypa/ibHbIX YNC/IaX
ypaBHeHue

C*-2=66

X
6. Ha npamoit otmeTnnm 14 Touek, a Ha
napannenbHon en npamon — 9 Touek.

CKOJIbKO CyLLEeCTBYET YEeTbIPEXYTrOJIbHUKOB C
BEPLIMHAMM B 3TUX TOUKAX?

7. AnAa WKONbHOW noTepen noAroToBUAU
200 6uneToB, U3 KOTOPbIX 25 BbIUTPbLILLHBIX.
MepBblit y4yeHUK BblbUpaeT Hayrag 10
6unetoB. CKOMbKO CyLLecTByeT BapMaHTOB,
Npu KoOTopbiX OH BblbepeT He MeHee 2
BbIMTPbILWHbIX 6UNeToB?

8. Hallante oTHOLWEHWE CYMMbl YMCEN B
100-# cTpoKe TpeyronbHMKa [lackana K
cymme yncen B 200-1 cTpoke




8. umcen B 200-# cTpoke

8. CamocrosiTenbHas padoTta Ne§. DieMeHThl TEOPUHU BEPOSTHOCTEN U MaTeMaTH4YECKON

CTaTUCTHUKU

BapuaHt 1
1. B kKopobke nexkat 15 wapukos: 10 CUHUX 1
5 3eneHbix. KakoBa BepOATHOCTb TOro, 4YTO
Hayraz B3ATbl/ U3 KOPOOKM LIAPUK OKaxeTcA
XKentoim?
2. BepoATHOCTb KynuTb GpaKoBaHHY Napy
canor HeKkoTopoi ¢upmbl coctaBnsaet 0,023.
CKonbko  OpakoBaHHbIX Map  0byBM
rapaHTUPOBaAHHO coaepXnT naptma ns 1000
nap canor atoi ¢upmbl?
3. Mpn npoBegeHUN 3K3uT-nona 6Hbino
onpoweHo 15 Tbicay m3bupartenei, cpegmn
Kotopblx 600 nporonocosann «llpotms
Bcex». OLueHnUTe BepOATHOCTb COBbITUA, NpK
KoTopom wusbupatens ronocyet «lpoTms
BCEX».
4. KapTouKM, Ha KOTOPbIX HAaMMCaHbl YMCcna
1, 3, 5, 7, Hayrag nocnepoBaTesibHO
BblK/M1aAbIBalOT B pad. KakoBa BepoATHOCTb
TOro, YTO nocnegHen NONOXKAT KAPTOUKY C

BapuaHT 2
1. B Kopobke nexkaT 15 wapukos: 12 cuHuX n
5 3eneHbix. KakoBa BepOATHOCTb TOro, 4TO
Hayraz, B3ATbI U3 KOPOOKM WAPUK OKaxeTcA
Kentbim?
2. BepoATHOCTb KynuUTb GpaKoBaHHYO Napy
canor HekoTopon pupmbl coctasnset 0,015.
CKonbko  6pakoBaHHbIX Map  obyswu
rapaHTUPOBAHHO coaepXKnT naptma ns 2000
nap canor ato pupmbi?
3. Mpn npoBegeHUM 3K3uT-nona 6Hbino
onpouweHo 15 Tbicay n3buparteneir, cpegm

KOTOpPbIX 1500 nporoaocosanu 3a
«KaHgupata H». OueHuTe BEPOATHOCTb
cobbiTMA, nNpuM  KOTOpPOM  u3bMpaTenb

rosocyert 3a

«KaHaupaTa H».

4. KapToOuKK, Ha KOTOPbIX HanucaHbl Yncna
1, 3, 5, 7, Hayrag nocnenoBaTesibHO
BblKNaAblBalOT B pag. KakoBa BepOATHOCTb




yncnom 5?

5. KakoBa BepoATHOCTb TOrO, 4TO nNpw
noabpacbiBaHUM ABYX UFPasbHbIX Ky6MKOB
Ha O4HOM M3 HMX BbIMNALET eauHMLa, 3 Ha
Apyrom

— TPOMKa?

6. Yemy paBHa MeauaHa COBOKYMHOCTU
AaHHbIX: 2,2,3,4,5,6,13?

7. OgHOBpPEMEHHO nogbpocuam Tpun
MOHeTbl. KakoBa BepOATHOCTb TOrO, 4TO
POBHO Ha ABYX M3 3TUX MOHET BblNageT
rep6?

B Awmke nexat abnokn tpex coptos: 20
*Kentbix, 10 3eneHbix 30 KpacHbIX.
Kakoe HanmeHbLuee Konmyectso A610K
HaJo A0CTaTb U3 AWMKa Hayraa, YTobbl
rapaHTMPOBAHHO B3ATb MO KpaliHel mepe
OZHO *Kentoe u aBa KpacHbix sb6i10Ka?

TOro, YTO MocneAHeN MONOXKAT KAPTOYKY C
yucnom 37

5. KakoBa BepOATHOCTb TOro, 4YTO npu
noabpacbiBaHUM ABYX UrPaibHbIX KybUKOB
Ha OAHOM M3 HWUX BbINAAET NATEPKA, a Ha
Apyrom

— IBOMNKa?

6. Yemy paBHa meamaHa COBOKYMHOCTU
AaHHbIX: 2, 3,3,4,6,6,167

7. OgHOBPEMEHHO noabpocuam Tpun
MoHeTbl. KakoBa BepOATHOCTb TOro, 4TO
POBHO Ha OAHOM M3 3TUX MOHET Bbinaget
rep6?

B awmKe nexkaT a6n1oku Tpex coptos: 20
*KenTbix, 10 3eneHbix 1 30 KpacHbIX.
Kakoe HanmeHbLlee KonmyecTBo A610K
Ha4o A0CTaTb U3 ALWMKA Hayrag, Y4Tobbl
rapaHTMPOBAHHO B3ATb MO KpanHel mepe
[ABa 3e/1eHbIX U [ABA KenTbix AbNoKa?

9. CamoctosrenbHas padora Ne9. [Ipsimbie u

IJIOCKOCTH B IIPOCTPAHCTBEC

BapuaHTt 1
1. Yepe3s KoHubl oTpeska MN u ero
cepegmHy K nposegeHbl napannenbHble
npAmMble, Nepecekalowme  HEKOTOPYHO
NAOCKOCTb o B Todkax Mi, Ni, Ki
COOTBETCTBEHHO. HaliguTe AnWHY OTpesKa
KK1, ecnn otpesok MN He nepecekaeT
naockoctb a  MM1=22 cm, NN1= 8 cm.
2. Toukn A1, Bi, Ci — napannenbHble
npoekunm sepwunH A, B, n C
napannenorpamma ABCD Ha HeKoTOpyto
NAOCKOCTb COOTBETCTBEHHO. [locTpoinTte
npoekKuunto BeplwmnHbl D napannenorpamma
Ha 3Ty NNOCKOCTb.

B1
A1

C1

3. Yepes BepwuHy npamoro yrna C
npAmMoyrosibHoro TpeyronbHuka ABC K ero
NAOCKOCTM nNposeaeH nepneHamkynap CM.

BapuaHT 2
1. Yepes KoOHUblI oOTpe3ska AB un ero
cepegnHy C npoBefeHbl NapannenbHble
npAMble,  MNepeceKalowme  HEKOTOpPYH
NJOCKOCTb o B Toykax A1, Bi, u Cj,
COOTBETCTBEHHO. HaliguTe AnMHY OTpeska
CCi, ecnn otpesok AB He nepecekaer
naockoctb o n AA1 =18 cm, BB1=10 cm.
2. Toukn A1, Bi, u Di— napannenbHble
npoekunm sepwunH A, Bu D
napannenorpamma ABCD Ha HeKOTOpYyO
NNOCKOCTb COOTBETCTBEHHO. [locTpounTe
npoekuunto sepwmHbl C napannenorpamma
Ha 3Ty NAOCKOCTb.

B1

C1

3. Yepes BepwuHy npamoro yrna C
npAmMoyrosibHoro TpeyroabHuka ABC K ero




Hangute aamHy ctopoHbl AB TpeyronbHMKa
ABC, echm CM = 8 cm, BM =17 cm, £CAB =
30°.

4, Yepes BepwuHy D npAmoyronbHuKa
ABCD K ero njaockoctM nposegeH
nepneHankynap DE. Touka E yganeHa ot
CcTOpOHbI AB Ha 10 cm, a oT cTtopoHbl BC —
Ha 17 cm. Hangute gnvHy awaroHanu BD,
ecnm DE = 8 cm.

5. Yron mexay NJAOCKOCTAMM
TpeyronbHnkos ABC u ABD paseH 45°.
TpeyronbHuk ABC

— PaBHOCTOPOHHMI CO CTOPOHOW 443 cm,
TpeyronbHuK ABD — paBHob6eapeHHbIn, AD
= BD = V14 cm. Hangute gnvHy otpeska
CD.

NAOCKOCTM NposeaeH nepneHgukynap CD.
Hagute gnnHy cTopoHbl AB TpeyronbHUKa
ABC, echn AD =20 cm, CD = 16 cm, £CAB
=60°.

4. Yepes BepwmHy A npAMOYronbHUKa
ABCD K ero njaockoctM nposedeH
nepneHaukynap AP. Hangute gavHy 3Toro
nepneHaunkynapa, ecam BC = 12 cm, DB =
13 cm, a TouKa P yaaneHa ot npsmon BC
Ha

V106 cm.

5. Yron mexay NAOCKOCTAMM
TpeyronbHnkos ABC n AKC paseH 60°, AC =
24 cm, BC = BA=20 cm, KC= KA =15 cm.
Hangute aanHy otpeska BK.

10. CamocrostenbHas padota Nel0. KoopanHaTel 1 BEKTOPbI

BapuaHTt 1
1. AaHbI M(3;-2;1) wm
3).
HaliguTe KoopgmHaTbl cepeanHbl OTpeska
MN n ero gnvHy.
2. AaHbl Toukm A(-2;1;3), B(3;-2;-1) n C(-
3;4;2). Hanaure:

TOYKM N(5;2;-

a) koopauHaTbl BekToposB AB

n AC; 6) moaynb BeKTOpa

AB;

B) KOOPAMHaTbI BEKTOpPA MN = 2AB — 3AC.

3. CywLecTByeT /i1 NapansiesibHbl NepeHoc,
npu KOTOpomM o06pa3om Touyku M(4:3;4)
ABnAetTca Toeuka Mi(1;3;0), a obpasom
Touku K(1;-8;3) — Touka Ki(6;-2;7)?

4. Touku A(-2;-4;1) n B(-5;-6;-1) — BepLUUHDbI
napannenorpamma ABCD, Touka 0O(1;3;2) —
TOYKa MepecevyeHMa ero [AuaroHanemn.
Hangute KoopanHatbl BepwmH Cn D
napannenorpamma ABCD.

BapuaHT 2
1. [aHbl M(-6;5;3) m
5).
HalguTe KoopgmHaTbl cepenHbl OTpesKa
MN u ero gnunHy.
2. JaHbl  TOYKM
n

C(2;1;-3). Hanigute:

TOYKM N(4;1;-

A(-4;-2;1), B(3;-1;-1)

a) KoopauHaTbl BekTopos AB

nAC; 6)moaynb

BekTopa AB;

B) KOOPAMHATLI BEKTOPA 1\/;1\7 = 3[{15 — 2AC.

3. CywecTByeT 1M NapannenbHblii NnepeHoc,
npu Kotopom obpasom Touku M(-1;3;-4)
ABnaerca Touyka Mi(4;5;-7), a obpasom
ToukM K(6;-4;5) — Touka Ki(11;-2;8)?

4. Touku A(-2;-4;1), B(-6;2;3) u D(4;0;-1) —
BEpPLUUHbI napansnenorpamma ABCD.
Haligute  KoopauHatbl  BepwuHbl  C
napannenorpamma ABCD v KoopauHaTbl
TOYKM NepeceyeHma ero gmaroHanen.




5. [laHbl BeKTOpbI A (-2;8;-4) n l;(l;-4;k). Mpwn

Kakom Irraeermn k BekTopbl a

U b: a) KoNnnHeapHbl;

5. [laHbl Bektopbl 3 (1;-4;-3) u b(5;p;-15).

Mpn KaKOM 3HaYEHUM P BEKTOPbLI a

Y b: a) KONNMHeapHbl;

°
6) NnepnesaMKynsapHbI? ° 6) nepneHaMKynsapHbI?
M) — ]
11. Camocrositenbraas padora Nel 1. MHOTOTrpaHHUKH U KPYTJIBIE TETa.
BapuaHT 2

BapuaHTt 1 Coe
1. OcHoBaHMEM nNpsMOI NPU3MbI sAIBAAETCA
NPAMOYFrO/IbHbIN  TPEYro/ibHUK,  KaTeTbl
KOTOpOro paBHbl 6 cm n 8 cm. Hangute
naowaab MNOAHOM MNOBEPXHOCTM MNPU3MbI,
ecnu eé 6okoBoe pebpo paBHO 5 cm.
2. bokoBoe pebpo

npasBuUIbHOM YeTbIPEeXYrobHOM
nupamuabl pasHo 10 cm, a BbicoTa — 8 cMm.
HaiauTe nnowanb ANMAroHanbHOro ceyeHus
nuMpammapl.
3. Pagnyc ocHoBaHMA KOHyca paBeH 5 cm, a
obpasyiowana — 13 cm. Halgute nnowanb
0CEeBOro ceYeHUs KoHyca.
4. Ha pacctosHun 4 cm OT UeHTpa wapa

npoBeAeHo cevyeHue. OTpesokK,
CoegMHAIWMIA  UEHTP Wapa W TOYKY
nepeceyeHun aToro ceyeHus c
NOBEPXHOCTbIO wapa, obpasyer C
NAOCKOCTbIO ceyeHua yron 30°. Hahgute

NnAoWanb CEYEHUA.
5. BblcoTa uUMAMHAPA paBHa 8 cm, paanyc
OCHOBaHuA — 5 cm. Ha pacctoaHuu 4 cm oT
OCU UMNMHAPA NapanfienbHo e NpoBeaeHo
ceyeHue. Haraute nnowazb 3TOro CeYeHUA.
6. OcHOBaHMEM NpAMONM NpuU3Mbl ABAAETCS
NPAMOYrO/IbHUK, OfHaA M3 CTOPOH KOTOPOro
paBHa 15 cm, a gnaroHanb — 17 cm. Haligute
obbem npusmbl, ecnn eé€ BbicoTa pasBHa 10
CM.

7. OcHOBaHWeEM nupamuapl AaBnsaeTca
TPeyronbHUK co cTopoHamun 13 cm, 14 cm, 15
cMm. Hangute obbem nupamuabl, ecnm eé
BbICOTA paBHa 6 cm.

8. O6bem lwapa paseH 36m cm’. Haingute
AvameTp wapa.

9. OceBoe ceuyeHue KOHyca — MpPaBUJ/IbHbIN
TPEYyronbHWK cO CTOpoHOM 4cm. Hanaute
obbem KoHyca.
10. B HuxHem

OCHOBaHWW  UMAMHAPA

1. OcHOBaHMEM NpAMO®@ MPU3Mbl ABAAETCA

paBHOOeApPEHHbIN TPeyrosibHUK, OOKoBas
CTOPOHA KoToporo paBHa 17 cm, a
OCHOBaHue

— 16 cm. Hangute nsowagab MNOJHOM

NOBEPXHOCTU Npu3mbl, ecnn eé 6okoBoe
pebpo pasHo 10 cm.
2. OyaroHanb  OCHOBaHWA  MPaBWUJIbHOWM
4eTbIpexyrosbHOM NMpaMnabl paBHa 24 cm, a
6oKkoBoe pebpo — 26 cm. Hallante naowaab
ANAroHaNbHOIo ceYeHnsa NMpamnabl.
3. BbicoTa KOHyca paBHa 6 cm, a obpasytoLLan
— 10 cm. Hanmagute naowaab OCEBOro
CceyeHmA KoHyca.
4. Paguyc wapa paseH 17 cm. Hanaute
nAowaab CeYeHUA wWwapa  MJOCKOCTbIO,
KOTopaAa yaaneHa Ha 15 cm oT ueHTpa wapa.
5. B  HWXHEM  OCHOBAaHWUM  ULWUAMHAPA
nposeseHa  xopAa  gAMHOM 8  CMm,
HaXo4ALLAACA Ha PACcCTOAHMM 3 CM OT LLeHTpa
3TOro  OCHOBaHMA. Hanagute nnowanb
OCEBOr0 CeYeHuA LUWUAWHAOPA, ecan  ero
BbICOTA pPaBHa 6 cMm.
6. OcHOBaHMEM NPSAMOM NPU3MbI SIBAAETCA
NPAMOYrO/ibHbIM TPEYrO/IbHUK, TMMNOTeHy3a
KOTOPOro paBHa 13 cm, a 04ANH U3 KAaTETOB —
12 cm. Haligute obbem npusmbl, ecin eé
BbICOTA paBHa 5 cm.
7. OcHOBaHMeEM nupammabl ABnaerca
TPeyronbHUK co cTopoHamu 13 cm, 20 cm, 21
cMm. Hanaute obbem nvpamuapl, ecnn eé
BbICOTaA paBHa 9 cm.
8. Mnowaab NoBepxHOCTU Wapa pasHa 144n
cm?. Haiigure AnameTp wapa.
9. OceBoe cevyeHue
paBHObeApPEHHbIN
NPAMOYrO/IbHbIN TPeyroibHMK o
rmnoTeHy3on 6 cm. Hanamte ob6bem KoHyca.
10. B HMKHEM OCHOBAaHWW  UMAWHAPA

KOHyca -




nposeAeHa xopaa AJAMHOW 6 CM, KOTOpYO nposefeHa Xxopaa, KOTOPYyH BWAHO U3
BMAHO M3 LLEHTPA BEpPXHero OCHOBaHWA Noj, LEHTPa HUXKHEro ocHoBaHus nog yrnom 90°,
yrnom 60°, a U3 LLeHTpa HUXKHEro oCHoBaHMA a W3 LEeHTpa BepxXHero OCHOBaHWA — Mog,
yrnom 60°. Hahgute nnowanb 6G0OKoBOM
NoOBEPXHOCTH

—nopg yrnom 120°. Hanagunte nnowaab 60KOBOM
NoBEPXHOCTU UUAUHAPA.

LUMAMHAPA, eCAN PAANYC er0 OCHOBaAHMA pPaBeH
8 cm.

5.3 [lpuMepsbl rPpyNNoOBBLIX TBOPYECKHX 3aaHU I

1) C momompto nporpammsl noctpoeHust rpadukos Visual Basic 6.0 uccnenoBath moseaeHue
GyHKIMM TpU  CMEHE  OJHOTO/HECKONbKHMX €€ mapamerpoB. Omnpeaenuts  oOmue
3aKOHOMEPHOCTH, cJenaTh BBIBOABL Pe3ynbratel odopmutrh B BHAe mnpe3eHTanuud MS
PowerPoint.

2) Kinmenty HeoOXxoawmo, 4YTOOBI B KOMHATe 0053aTe€lIbHO NPHCYTCTBOBAINM OObEMHBIC
DJIEMEHTHI JIeKopa ImHAprueckoir (opmel. [loctpouth 3 OyMaru Mojeidb IHIHHIPA.
Pasmepsr st mOCTpoeHHSI BhIOpaTh CaMOCTOSITENIBHO, C YYETOM TOTO, YTO COOTHOIICHUE
paznuyca K BBICOTE JIOJDKHO OBITh 1:2.

3) PaccuuTaTth KOJIMUYECTBO 2-X KWJIOIPAMMOBBIX OaHOK KpPacKu, KOTOpPbIE HYXHO KYIUTb JUIs

2
OKpalllMBaHUsl LMWJIMHApPUYECKOro cBojaa mojasana. Pacxox kpacku 100 r ma 1 m°. Pammyc
HWIMHpA paBeH 2,9 M, JuyiMHa cBojia 6 M.

6. [IpuMepbI OLIEHOYHBIX CPEICTB /IJIsl MPOBEAeHUSI MPOMEKYTOUHOI aTTecTalluu
6.1 Bonnpocs! 7151 3K3aMeHa:
1. ®ynkun. O6nacTh onpeaesieHus U MHOXKECTBO 3HaueHUH PpyHKkuuid. CBOMCTBa PYHKIIMHU.
CrniocoObI 3a1aHust PyHKIMH.
2. IlpoMexyTku Bo3pacTaHHsl U yObIBaHHUS, HaUOOJbIIEe U HAaUMEHbIIEEe 3HAYEHMsI, TOUKU
SKCTpeMyMa pYyHKIUH.
3. IlpeobpazoBanus rpadukoB. [lapamienbHblil nepeHoc, CHMMETPUS OTHOCUTENBHO Oocei
KOOpAMHAT M CHMMETPHS OTHOCUTENIBHO Hadaja KOOpPAMHAT, CUMMETPHUS OTHOCHUTEIBHO
MPSIMON y = X, pacTsDKEHUE U C)KaTue BAOJb OCel KOOPAMHAT.
4. CteneHu ¢ palMOHAJIbHBIMU NTOKA3aTEISAMH, UX CBOMCTBA. CTENEHU C NEHCTBUTEIbHBIMU
nokasarensiMu. CBOMCTBa CTENEHU ¢ AEMCTBUTEIbHBIM MTOKa3zareneM. [lokazarenbHas QyHKIMS.
5. Jlorapudm uucna. OCHOBHOE Jlorapu(pMUUECKOe TOXKIECTBO. JlecATUUHBIE U HATypalbHbIE
norapudmsl. [IpaBuna nelictBuii ¢ torapupmamu.
6. Jlorapupmuueckas ¢pynkuus. Jlorapudpmudeckre ypaBHEHUS! 1 HEPABEHCTBA.
7. Pagnannas mepa yrina. CHHYC, KOCHHYC, TAaHI€HC M KOTAaHI'€HC yrja. 3HAaKM CUHYca,
KOCHHYCa, TAHT€HCAa U KOTAHT'€HCa M0 YETBEPTSM.
8. OCHOBHBIE TpPUTOHOMETpUYECKHE ToXJAecTBAa. DPopmynsl npuseneHus. Dopmyibl
cnoxenns. Popmynsl JBOMHOTO yria. @opmyiibl MOJOBUHHOTO yIia.
9. Tpuronomerpuueckue GyHKINHU, UX CBOHCTBA U Tpa(UKH.
10. ITocnenosarensHOCTH. CIIOCOOBI 3a4aHNS ¥ CBOMCTBA YHCJIOBBIX ITOCIIEN0BATEIBHOCTEH.
[TonsiTve 0 mpezaesne Nocae10BaTENbHOCTH.
11. IlponzBoanas. [TonsTrEe 0 MPON3BOAHON (PYHKIINH, €€ TEOMETPUUECKUI U (PU3NUECKHIA
CMBICII.
12. YpaBHeHue KacaTelbHOH K TpaduKy QYHKIIMH.
13. [IpumeHeHne MpOU3BOIHOM K UCCIIEOBAHHIO (DYHKIMI U TOCTPOSHUIO TPaHKOB.
14. IlepBooOpa3Hasi U HHTErpaJ.
15. IlpuMeHeHue OnpeneaeHHOr0 HHTErpala A1 HaX0XK/ACHUs IUIOIIAAM KPUBOJIUHEHHON
tpanenuu. @opmyna Hetorona—Jleitonuna. Ilpumenenus narerpana B (GU3MKE U TCOMETPUH.
16. OcHoBHbIe OHATHS KOMOUHaTOpuKH. [logcuer yncia pa3mMeneHuii, IepecTaHOBOK,



COYETaHUM.

17. CobObITHE, BEPOSTHOCTH COOBITHUS, CIIOKEHUE M YMHO)KEHUE BEPOSATHOCTEH.

18. [IpencraBneHue naHHBIX (TaOIHUIIBI, TUATPAMMBI, TpadUKH), TCHEpaIbHasi COBOKYITHOCTbD,

BBIOOpKa, cpeiHee apupMeTndeckoe, MeanaHa.

19. BzaumMHoe pacronokeHue AByX NpsIMbIX B IpocTpaHcTBe. [lapamienbHOCTh TPsIMON U
miockocty. [lapamiensHOCTE 11ockocTer. [lepreHIuKyIapHOCTb IPSIMOM U IIIIOCKOCTH.

20. IlepnieHauKyAp ¥ HAKJIOHHAA. YTOJI MEXIY MPSIMOM U IIJIOCKOCThIO. JIBYyrpaHHBIN yroJi.
Yrois Mexay MI0CKOCTAMU. [IepnenauKyIIpHOCTD ABYX IIJIOCKOCTEM.

21. 'eomerpuyeckue npeoOpa3zoBaHus MPOCTPAHCTBA: MapalIeIbHbIN EPEHOC, CUMMETPHUS
OTHOCHUTEJIBHO I10ckocTu. [lapannensHoe npoexktupoBanue. Inomans opToroHanabHOM MPOEKIMH.

22. Ilonsatue Bextopa. Moayib BekTopa. PaBeHCTBO BeKTOpOB. CII0)KE€HHE BEKTOPOB.
YMHOK€EHUE BEKTOpa Ha 4nciio. Pa3inokeHue BEKTopa 0 HalpaBJIeHUSAM. YO MEXKIY JBYMs
BekTopami. ITpoekius BekTopa Ha ock. Koopannats! BekTopa. CKajnsipHOE IPOU3BEICHUE BEKTOPOB.

23. Ilpamas u HakiaoHHas npusMa. [IpaBuibHas npusma.

24. Tlapannenenunen. Kyo0.

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

26. CumMeTpuu B KyOe, B mapajenenunee, B npusme u B nupamuze. Ceuenus kyoa,
MPU3MBbI U TUPAMU/IBL.

27. llnnnHap 1 KOHYC. Y ceueHHbIN KOHyc. OCeBbIE€ CEUEHUS U CEUEHUs, IapajlIeIbHbIe
OCHOBAHHUIO.

28. llap u cdepa, ux ceuenus. KacarenbHas miockocTs K chepe.

29. ®opmyibel 00beMa Kyba, MPsIMOYTOJIBHOTO MTapalIeIeuIieaa, IPU3MBbIL, IIMIINHIPA.
®opmyiiel 00beMa TUPAMUABI U KOHYCA.

30. ®opmyibl MIIOIIAAN TOBEPXHOCTEN IMIMHAPA U KoHyca. PopMyiibl 00beMa 11apa u
wiomaau cpepsl. [Tonobue ten. OTHOMIEHUS MIIOLIAIeH TOBEPXHOCTEH U 00BEMOB OJOOHBIX TEJL..

6.2 IlpuMmepsl 3axaHnii A1 KOHTPOJIBHOM PadoThI

Bapuanr 1.
1. Kakomy W3 JIaHHBIX TIPOMEXKYTKOB PHHAJJIEKUT YHUCIIO 1—2?
a) (0; 0,25) 6) (0,25; 0,5) 8) (0,5; 0,75) r) (0,75; 1)
) C . 12a'%p?
. Cokparure 1pobs ——— oo 2 2 o
3. Haiizute sHauenue BEPakKeHns — + ———— - 222 ypy g = 4,75,
a—-2 a“—10a+25 a“-4

4. KaxoBa 06acts onpeaencuust pyakiwn f(x) = V1 — x2?

5. YkaxuTe MpoMEeXyTOK yObIBaHUS (PYHKIIUH, N300paKEHHON Ha PUCYHKE.
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6. IIpoBeputs, snsiercs mu GyHKms f(x) = v/x — 1 4eTHOI MM HeYeTHOIA.
7. Bbluucnute 3HaYeHUE BBIPAKEHUS i/Z -3 i/7 +44/3

5
8. OcBo0OAMTECH OT UPPAMOHATILHOCTH B 3HAMEHATENE APOOH s




alSb+abl>

9. Cokparure npodbp ——————
KpaTUTe JIp Bab0'5+a0'5b

10. Pemure ypaBHenue V4x%2 —3x —1=x+1

11. Pemmte ypasuenue 0,232 = 0,0016
1 2

X X
12. HaiinuTe MHOKECTBO PELICHUI HEPABEHCTBA (Z) : (5) > 6*

o 2
13. Haiigure 3nauenue Beipaxenus 0,04

14. Yemy paBHO 3HaueHHe BepaxeHns Vab , ectu b = 5

15. Pemmte ypaBuenue (x +4) + (x + 6) = 35

16. Han tpeyromsauk ABC. Ilnockocts, mapamnensHas npsimoii AB, mepecekaer ctopony AC B Touke M, a
croporny BC — B Touke K. KakoBa mmmaa orpeska MK, ecim Touka M — cepennna croponst AC u AB = 12
cMm?

17. Orpesok AB He niepecekaeT MmIOCKOCTh o TOUKH A 1 B ynaneHs! oT aToi mnockoctd Ha 9 cm 1 13 cm. Uemy
PaBHO pacCTOSIHHUE OT CepeuHbI oTpe3ka AB 1o mmockoctu a?

18. Pasnoxwure Bexkrop m(5; —17; 11) mo Bexropam a(3;-2;0), b(-2;4;1), c(-1;-3;4).

19. Hanbi Bexktopsl a(4;-1;5) u b(3;y;2). llpu KakoM 3HAYEHHH Y BBIIIONHAETCS PABEHCTBO A+ b = 147

20. Ilpu mapamitenapHOM mepeHoce obpasom Touku A(-3;1;2) sBisercs Touka Aj(5;-1;4). Haiigure
00pa3 touku B(-4;5;-7) nmpu 3TOM napajuieIbHOM IEepeHoce.

Bapuanr 2.
1. KakoMy 13 JaHHBIX IPOMEXYTKOB MPUHAUIEKHUT YUCIO %?
a) (0; 0,25) 6) (0,25; 0,5) 8) (0,5; 0,75) r) (0,75; 1)
15a'6p?
2. Cokpature apo0b S5atpe "
3. Haiigute 3HaueHUE BBIpAKCHUS ﬁ + = —j;;zs . 652__10 npu a = 5,25.

4. KaxoBa 061acts onpeaencuust oy f(x) = Vx? — 6?

5. YKaXuTe NPOMEXYTKH BO3pacTaHUs PYHKIUH, N300pakeHHOM Ha PUCYHKE.
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6. IIpoBeputs, sBistieTcs i pyukus f(x) = 757 UCTHOM HITM HEUETHOH.

7. BpuucianTe 3HaU€HUE BBIPAKCHHUS i/\/f —+/3- i/S +2V6

8. OcBoboauTech OT UPPALMOHATILHOCTH B 3HAMEHATEINE JPOoOH %.
a%5+(ab)025

(ab)9254p0,5

9. Cokparure 1poOb

10. Pemmute ypaBHEeHUE Yx+3%x—-10=0

11. Pemmre ypaBHenue 2X7% — 2% = 96



1\* (4\*
12. HaiimuTe MHOXKECTBO peIICHUI HEpaBEHCTBA (E) : (5) > 94

o 2
13. Haitnure 3nauenue peipaxkenns 0,09
14. Yemy paBHO 3HaYeHHE BhIpakeHust Vab ,eciu b = 7

15. Pemnte ypaBuenue (x +4) + (x + 6) = 35
16. dan tpeyromsnuk ABC. IlnmockocTs, napamnensHast npsimoil BC, nepecekaer cropony AB B Touke M, a
ctopony AC — B Touke K. KakoBa anuna croponsl BC, ecnu Touka M — cepenuna otpeska AB u DK = 8

cm?

17. ‘—Iepe3 KOHIBI OTpPE3Ka DP u ero cepeauny A MMPOBCACHLI IMapaJUICJIbHBIC MPSAMBIC, KOTOPBIC IMEPECCKAIOT
HEKOTOPYIO IUIOCKOCTh 0 B Toukax Dj, Py, A; cooTBeTcTBeHHO. Haiimure nmuny otpeska PPy, eciu otpesok
DP me mepecekaet miockocth oo 1 DDy =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. dansl Bexktopsl a(4;-2;y) u b(5;Y;-3). IIpu kakoMm 3HaYeHHUH y BBIOJIHSIECTCS PABEHCTBO a * b = 87

20. IIpu mapamtenpHOM mepeHoce obpazom Toduku A(-8;6;-3) ssusercs touka A;(3;-7;2). Haiimure

o06pa3 touku B(-1;-9;6) mpu 3TOM napajieIbHOM MepeHoce.

6.3 [Ipumepsnl pa3HOYPOBHEBBIX 32124 M 3aIaHUI
Bapuanr 1

Yacts 1
1. Haiinure Ay miia yHKUMU y = x2, ecmu xo = 2,4x = 0,1.
2. Ha pucynke wuzoOpaxeH rpaduk ¢yukiun y = f(x), onpenenenHoii Ha untepBaie (-9;8).
Onpenenure KOJIMYECTBO TOYEK C IIETOYMCICHHBIMHU 3HAYEHUSAMHU a0CIMCC HA 3TOM HMHTEpBaJe, B
KOTOPBIX Mpou3BoAHast QyHKIUHU f (X) MOJOKUTEIbHA.
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3. Haiitu untepBan Bo3pactanus pyHkiuuu y = x* — 2x2,
4, Haiinure Touky MakcuMyma QyHkiu y = f(x), ecinu u3BecTHo, uto f'(x) = —x? + 6x.
5. HaiinuTte HauMeHblee U HanOoJbIIee U3 3HAYEHUH, KOTOPOE MPUHUMAET (PYHKLUS

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

6. Haiigurte nepBooOpasuyto ¢pyakuuu f(x) = — T

5 dx
7. Boluncnure uHTErpan . =1

8. Ha xakom pucyHke n3o0paxeHo cedeHue Kyoa miockoctbio PRT?
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9. JIByrpaHHbIii yrois, oOpa3oBaHHBIA MONYIIIOCKOCTsIMH o U 3, paBeH 90°. Touka A ypmajgeHa OT
rpaHeil nByrpaHHoro yria Ha 8 cM m 6 cm. Haiigute paccrtosHue OT Toukun A 10 pebpa

JIBYTPAaHHOTO YTJIa.
10. Pemmre ypasuenue 2x* — 5x% + 2 = 0.
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11. Haiigure 3HaueHUE BLIPAXKEHHS (ﬁ — —7) =2,
10 5/ A%
Yacts 2
12. HaiinuTe miomaas GUrypsl, orpaHuueHHON rpadgukaMu QyHKIUN y = 2x,y = x — 2, x = 4.
. ’-1
13. Haiitu f'(1), eciu f(x) = i2+1

14. HaiimuTe TUI0IIAAb TOJTHON MOBEPXHOCTHU MPABHILHON TPEYTOJIBLHOW MPU3MBI, €CJIA U3BECTHO, YTO
0okoBoe pedpo B 8 pa3 OoubIlle CTOPOHBI OCHOBAHHUS, a CyMMa JITTUH Bcex pébep paBHa 30.

C,
4,

BXe

L B

15. Haitaute miomaaps pomOa, JIeXxKallero B OCHOBAaHUU MUPAMUJIBI, €CIIM BBICOTA MUPAMHUIBI 9 cM,
onuH u3 yrioB poM6a 30°. bokoBbie rpanu 00pa3yroT ¢ MIIOCKOCTHI0 OCHOBAHUSA YroJl, paBHbIN 60°.

16. Pemute HepaBeHcTBO V2x — 3 > x + 5.

17. Pemmte ypasHenue 3*+2 + 3% = 10.

18. Ynpocrure Bepaxenue tg2a — sin’a — tgla sina

YacTs 3.

19. Pemmte HepaBeHCTBO |x2 — 3x — 4| > 6.

20. PaBHOOECIpEHHBIN TPEYroJbHUK, OOKOBas CTOPOHA KOTOPOro paBHA D, a yros mpH OCHOBaHHH
paBeH [3, Bpamaercs BOKpPYr MpsSMOW, coAepkamieid ero ocHoBaHue. Halimurte miomanb
MOBEPXHOCTH TeJla BpallleHHsI.

Bapuanr 2
Yacrs 1
1. Haiinure Ay nia GyHKUIMU y = x2, ecmn xo = 3,4x = 0,2.
2. Ha pucynke wuzobpaxen rpapuk ¢yHkuumu y = f(x), onpeneneHHoit Ha wunTepBaie (-9;8).
Omnpeznenute KOJIWYECTBO TOUEK C IETOUYMCICHHBIMU 3HaYEHHUSAMHU aOCIicC Ha 3TOM MHTEpBaJle, B
KOTOPBIX Ipou3BoIHAs pyHKIMH f (X) OTpULaTENIbHA.
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3. Haiitn untepsan yosisanus Gpynkuun y = x* — 2x2.
4. Haiinure Touxy MunuMyma Gyskiuu y = f(x), eciu u3BectHo, uto f'(x) = —x% + 6x.
5. Haiinute HauMeHbIee 1 HanOOJIbIIEE U3 3HAYCHUH, KOTOPOE IPHHUMAET (PYHKIIHS

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

6. Haitnure nepBoobpasnyto ¢pyukimu f(x) = — (6x+1)%"

dx

V2x—-1'
8. Ha kakom pucyHke n300pakeHO ceueHne Kyoa miockocTeio ABC?

3
7. Buruucinte uuterpan [
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9. JIByrpaHHbIii yroj, oOpa30BaHHBIN MONYIIOCKOCTAMHU o W [, paBeH 90°. Touka A ynamneHa ot

10.
11.

12.

13.
14.

15.

16.
17.

18.

19.
20.

rpaHeil aByrpaHHoro yrima Ha 9 cMm u 3 cm. Haiinute paccrosnue or Toukn A 10 pebpa
JIBYIPaHHOI'O yIJIa.

Pemmure ypasnenue 3x* — 5x2 + 2 = 0.

o c8, ¢\ 7ps
Hailinure 3HaueHue BoIpaxxkeHus |— — — )« —.

10 5/ A%
Yacts 2

Haiiaure nmomans purypsl, orpannueHHON rpadukamMu pyskoumidi y = 4x,y = x — 3, x = 3.

o x2-1
Haiitu f'(2), ecin f(x) = =

Haiinure momaas MoaHOW MOBEPXHOCTU MPABUIIBHOW TPEYTOJIBHOM MPU3MBI, €CIIA U3BECTHO, YTO

00okoBOE pedpo B 5 pa3 Oosblile CTOPOHBI OCHOBAaHMS, a CyMMa JJTUH BceX pédep paBHa 42.
Ci

A,

Haiinute miomanp pomOa, Jiexxaliero B OCHOBaHUM NMHUPaMU[bI, €CJIM BbICOTa MHUpamMubl 12 cMm,
onuH u3 yrioB pom6Oa 30°. BokoBbie rpaHn 00pa3yroOT ¢ MIIOCKOCTHIO OCHOBAHUS yTOJI, paBHBIN 60°.
Pemnre HepaBeHcTBO V12X — 27 > x — 9.

Pemmre ypaBnenune 42 + 4% = 10.

sinSina 1+4coscos a
YHpOCTI/ITe BBIPAXKCHUC —
1+4coscos a sinsina
Yactp 3

Pemte HepaBeHCTBO |x2 — 6x — 1| > 6.
PaBHOGEIPEHHBI TPEYTOJBHUK C OCHOBAHMEM @ W YIVIOM 0, IIPH BEPILIMHE BPAIIAETCS BOKPYT
IPSAMOIA, coiepskaiiell ero ocHoBanue. HaiiuTe mioraas IoBEPXHOCTH Tejla BPAICHHUS.



