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1 HNOACHUTEJBHAA 3AIINCKA

1.1 ObaacTh NpUMeHeHHsI POTPaMMbI

Pabouass mporpamma yuebnoro mnpemmera OOIL07 Martematuka SIBISETCS YacThIO
00pa3oBaTeNbHOW MPOrpaMMbI TIOJATOTOBKU CIEIMAIMCTOB CPEJIHEr0 3BEHa, pa3pabOTaHHOW B
cootBercTBUU ¢ PI'OC CIIO no cneunansHoctu 40.02.01 IlpaBo u opranuzanus COLUaIbLHOIO
obecrieyeHus.

MecTo mpeaMera B CTPYKType HPOrpaMMbl MOJATOTOBKH CHEI[HAJINCTOB CpPeIHEro
3BeHa

YueOusrii npeamer OOIL07 Marematuka BxoauT B pasnen «OoOmeoOpa3oBaTenbHbIC
MIpEeAMETHDy 0011e00pa30BaTEILHOIO YYEOHOTO IIUKIIA.

1.2 O0beM yueOHOH TUCHHUIJIMHBI M BHAbI Y4eOHOI padoThl

Bup yyeoHoi O0neMm
padoThI 4acoB
O0beM 00pa3oBaTeIbHON MPOrpaMMbl Y4eOHOT0 peaMeTa 307
B TOM YHCIIE:
— TEOopeTHuYecKoe 00yueHue 78
— MPaKTHYECKHUE 3aHITH 156
— caMocTosTeNbHas paboTa 69
— KOHCYJIbTAIlUU
— IPOMEXYTOUYHas aTTeCTalLlUs: 4
— DK3aMeH

2 NJAHUPYEMBIE PE3YJIBTATbBI

B pesynbrate u3yueHus npeamera y oOydyaroIIMXCs JOJDKHBI ObITh cHOpMHUPOBaHBI
JIMYHOCTHBIE, METAIIPEIMETHBIE U IIPEIMETHBIE PE3YJIbTATHI.

JIn4YHOCTHBIE pPe3yJIbTAThI

OcBoeHMEe TporpaMMbl IpeIMeTa COMPOBOXKIAETCS (OPMHUPOBAHUEM Y OOyUaroIIMXCs
JUYHOCTHBIX PE3yJIbTATOB:

I'Pa’KJaHCKOT'O0 BOCIIMTAHUS:
YMEHUE B3aUMOJEHUCTBOBATb C COLMAIBHBIMU HHCTUTYTAMM B COOTBETCTBUM C HX
GYHKIUSAMU 1 Ha3HAUEHUEM;

MaTPUOTUYCCKOI'O BOCIIUTAHUA:

HEHHOCTHOC OTHOIICHHUEC K TOCYAaPCTBCHHBIM CUMBOJIaM, UCTOPUYCCKOMY U IIPUPOIHOMY
HAacCJICOWIO, IMaMATHHUKaM, TpaaulousaM Hapoa0B POCCI/II/I, JOCTHIXCHHUAM Poccuun B HayKe,
HCKYCCTBEC, CIIOPTC, TCXHOJIOTUAX U TPYAC,

AYXOBHO-HPAaBCTBCHHOT'O BOCIIUTAHUA:

CIIOCOOHOCTH OLICHUBATHL CUTyallUl0O U NPUHUMATH OCO3HAHHBIC PCIICHHWA, OPUCHTUPYICH
Ha MOPAJIbHO-HPAaBCTBECHHBIC HOPMbI U ICHHOCTH,

OCO3HAHUC JIMYHOTI'O BKJIaJga B TIOCTPOCHUC yCTOfI‘IPIBOI‘O 6y,Z[YH.ICTO;

9CTCTUYCCKOI'O BOCIIMTAHHUA:

OCTECTUYCCKOC OTHOIICHUE K MHPY, BKIIIOYasd 3CTCTHKY 6I)ITa, HAay4YHOT'O U TEXHHYECKOTO
TBOpPYECTBA, CIIOpTAa, Tpyda U O6IJ_I€CTBCHHBIX OTHOIHCHPIﬁ;

TOTOBHOCTb K CaMOBBIPpaXXCHHUIO B pPa3HBIX BHJAX HCKYCCTBaA, CTPEMIICHUC IIPOABIIATH
KadeCTBa TBOp‘IeCKOfI JIMYHOCTH,



(hU3UIECKOTO BOCITUTAHUS:

c(OPMHPOBAHHOCTh 3JI0POBOTO W 0Oe3o0macHoro obpasa >KHU3HHM, OTBETCTBEHHOTO
OTHOIIIEHHSI K CBOEMY 3/I0POBBIO;

aKTUBHOE HEMPUSATHE BPEAHBIX MPUBBIYEK M HHBIX (OpM MpPUYMHEHHUS Bpena
(bU3NIECKOMY M IICUXUYECKOMY 3/I0POBBIO;

TPYJIOBOT'O BOCIIUTAHUS:

TOTOBHOCTD K TPY/y, OCO3HaHHE IIEHHOCTU MacTepCcTBa, TPY10J1t00ue;

FOTOBHOCTh K  aKTUBHOW  JEATEIBHOCTH  TEXHOJIOTMYECKOM M COLMAIbHOMN
HAIPaBJIEHHOCTH, CMOCOOHOCTh MHUIMUPOBATH, IIAHUPOBATH U CAMOCTOSITENILHO BBIIOJIHATH
TaKyIO J€SITEIbHOCTD;

MHTEpEC K pa3iu4HbIM cepam npodeccuoHaNbHON eSTEIbHOCTH, YMEHHUE COBEPIIATH
OCO3HAHHEII BBIOOp OyayIIeil mpodeccun U peaan30BhIBaTh COOCTBEHHBIC JKU3HECHHBIC TIIAHbL;

TOTOBHOCTh U CIIOCOOHOCTH K OOPa30BaHMIO M CaMOOOpa30BaHUIO HA MPOTSKEHUH BCEH
KU3HH;

9KOJIOTMYECKOTO BOCITUTAHHMS:

C(bOpMI/IpOBaHHOCTB 3KOJIOTHYECKOU KyJbTYpbl, IMOHUMAaHWEC BJIUAHUA COLUAJIBHO-
9KOHOMUYECKUX TMPOIECCOB HA COCTOSIHUE MPUPOTHONM M COLMAIBHON Cpe/ibl, OCO3HAHHE
NI00ATLHOTO XapaKTepa IKOJIOTHYECKUX MPoOiIeMm;

aKTHBHOE HETIPUATHE ACHCTBUM, IPUHOCSIIUX BPEI OKPYXKAMOIICH Cpere;

YMCHUC IIPOrHO3HUPOBATH HC6H3FOHpI/I$[THI)Ie OKOJOTUYCCKUEC OCJICOACTBUSA
peANPUHUMAEMbIX JEHCTBUM, TPEAOTBPAIATh UX;

LIEHHOCTH HAy4YHOI'O MIO3HAHMSL:
Cc(pOPMUPOBAHHOCTH MHPOBO33PEHUS,, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsI HAyKM U OOLIECTBEHHOW TNPAaKTUKH, OCHOBAaHHOIO Ha JAMalore KyJbTyp,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MHUPE;
OCO3HAaHHE LIEHHOCTH HAYyYHOW JEATEIIBHOCTH, TOTOBHOCTH OCYLIECTBIIATH NMPOEKTHYIO U
HCCJIEIOBATENBCKYIO JAESITENIbHOCTh MHIUBUIAYAIbHO U B TPYIIIIE.

YuuteiBas  crenuduKy TpeaMera, JUYHOCTHBIE  pe3yjibTaThl B IIpOrpamMme
KOHKPETHU3UPOBAHbI KaK:

JI1 - chopMUPOBAHHOCTh MPECTABICHUNH O MaTeMaTUKE KaK YHHMBEPCATbHOM SI3BIKE
HayKH, CPEICTBE MOJICTUPOBAHHUS SIBJICHUN U TIPOIIECCOB, UACSIX U METOJaX MAaTEMATHKU;

JI2 - noHMMaHuE 3HAYUMOCTHM MaTeMaTHUKH [UIs HAyYHO-TEXHMYECKOro Mporpecca,
c(OpMHUPOBAHHOCTh OTHOIICHUS K MaTeMaTHKe KaK K YacTH OOIIeYeNOBEUYeCKOW KYIbTYpPHI
4yepe3 3HAKOMCTBO C UCTOPUEH pa3BUTHSI MATEMATHUKH, SBOJTIOIIMEN MaTEMaTUYECKUX UACH;

JI3 - pa3BuTHE JIOTHYECKOTO MBIIUIEHUS, MPOCTPAHCTBEHHOTO BOOOpAKECHHUS,
AITOPUTMHUYECKOUN KYIbTYPhI, KPUTHYHOCTH MBIIIJICHUS Ha YPOBHE, HEOOXOIUMOM JIst Oyayiiei
npoecCHOHANBEHOM e TENbHOCTH, IS TPOIOJIKESHHSI 00pa30BaHus U caMO00pa30BaHUS;

JI4 - oBmageHWe MATEMATHYECKUMHU 3HAHUSMH W YMEHUSIMH, HEOOXOIWMBIMU B
MOBCEHEBHOM JKM3HU, [UJII OCBOEHUS CMEXHBIX €CTECTBEHHO-HAyUHbIX JUCLUIUIMH H
JTUCIUTIINH TPO(PECCHOHAIIBHOTO IHKJA, I TOJydYeHuss oOpa3oBaHuUsS B 0OJacTsax, HE
TpeOyIoMX yriiyOJIeHHON MaTeMaTH4eCKON TOJITOTOBKY;

JIS - TOTOBHOCTh U CIOCOOHOCTH K 0Opa30BaHMIO, B TOM YHUCIE camMO0Opa3oBaHUIO, HA
MPOTSKEHUU BCEU KU3HU,

JI6 - co3HaTeNbHOE OTHOIIIEHHE K HETIPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHUIO YCIEIIHON
poQeCCHOHAIBHON U 0OIIECTBEHHOM JEATENHHOCTH,

JI7 - TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITEIbHON TBOPYECKOW W OTBETCTBEHHOM
JIeATEIbHOCTH;

JI8 - TOTOBHOCTh K KOJUIGKTHBHOW pabOTe, COTPYIHUYECTBY CO CBEPCTHHKAMH B



00pa3zoBaTenbHON, OOIIECTBEHHO IMOJIE3HON, y4eOHO-UCCIIeI0BATeILCKON, MPOCKTHON U IPYTUX
BUJIaX JCATCILHOCTH,

JI9 - otHomeHHE K MPOGECCHOHATBHON MAEATEIIFHOCTH KaK BO3MOXHOCTH y4YacTHUS B
PELICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIICHAIMOHAIBHBIX MPOOJIEM.

s hopMupoBaHUS 3TUX PE3YJIBTATOB Y O0ydarommxcs GOPMHUPYIOTCS YHUBEPCAIbHBIC
y4eOHbIC TCHUCTBUS:

- IMPOKass MOTHUBAIIMOHHAs OCHOBA Yy4YeOHOW MACSITENbHOCTH, BKIIOYAIOIIAS
COLIMANIbHBIC, Y4eOHO-TI03HABATEIILHBIC U BHEIITHHE MOTHUBBI;

- y4e0HO-T03HABATEIbHBI MHTEPEC K HOBOMY Y4eOHOMY MaTepHaly U Crocodoam
pelIeHHs HOBOH 3a/1a4H;

- OpUEHTAIMsl Ha MOHUMAaHHWE MPHUYUH ycrexa B y4eOHOW JESITeThbHOCTH, B TOM
Yyclie Ha CaMOaHAJIM3 M CaMOKOHTPOJIb pe3yjibTaTa, Ha aHAM3 COOTBETCTBUS PE3YJIbTATOB
TpeOOBaHUSM KOHKPETHOH 3a71a4u;

- CIOCOOHOCTh K CaMOOILICHKE Ha OCHOBE KPUTEPHEB YCIEIIHOCTH YYeOHOH
JESITCIIBHOCTH;

- OpUCHTAIlUS B HPABCTBEHHOM COJICP)KAHHMM M CMBICIIE KaK COOCTBEHHBIX
MOCTYIIKOB, TaK M IMOCTYITKOB OKPYKAIOIINX JTFO/ICH;

- pa3BUTHE STHUYECKUX YYBCTB — CThIIa, BUHBI, COBECTH KaK pETYJISATOPOB
MOPaTBHOTO MTOBEICHHUS.

®opmuposanue Y'Y /| mpoBOoaUTCS IpU MOMOIIH PEIICHHUS CIEIYIOIINX TUIIOBBIX 3a/1a4:

- obOecrieueHre BO3MOXKHOCTH CaMOCTOSITEIIbHOM ITOCTAHOBKH IEJIed W 3a/ad B
OPEMETHOM  OOYYCHUH, TIPOCKTHOM H  y4eOHO-UCCICIOBATEIbCKOW  JESATEIBbHOCTH
00yyJaromuxcs;

- o0ecrieyeHre BO3MOXKHOCTH CaMOCTOSITEIBHOTO BBIOOpa OO0YYAIOIIUMHUCS TEMIIa,
PEXUMOB U (POPM OCBOCHUS MTPEIMETHOTO MaTepHaa;

- o0ecrieyeHre HAJIMYUsl B 00pa30BaTEIbHOM JESITEIBHOCTH COOBITHH, TPEOYIOIMX
OT 00YJArOIIHUXCS TPEABSIBICHUS TPOIYKTOB CBOCH JIEATSIIBHOCTH.

MeTal’lpe}IMeTHLIe Pe3yJdbTaThbl

OcBoeHHe TporpaMMbl MpeIMeTa COMpPOBOXKIAETCS (OPMHUPOBAHUEM Y OOYYAIOIIMXCS
METaNpPEMETHBIX PE3yJIbTATOB:

1. OBnasieHre yHUBEPCATHHBIMU YUEOHBIMU TIO3HABATEILHBIMU JCHCTBUSIMMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

OTIpEICTIATH 1ENIU ACSITebHOCTH, 3371aBaTh MapaMeTPhbl U KPUTEPHUU UX TOCTHXKEHUS;

BHOCHUTH KOPPEKTHBBI B JCSATCILHOCTH, OIICHUBATH COOTBETCTBHE PE3YJHTATOB IICIISIM,
OIICHUBATh PUCKU TMOCIEICTBUN ACSITETbHOCTH;

0) 0a30BbBIE UCCIIEIOBATEIbCKUE ACHUCTBUS:

BIIa/IETh HABBIKAMU Y4eOHO-MCCIIEI0BATENbCKOW U MPOEKTHOM AESITeNbHOCTH, HABBIKAMH
paspernieHus mpooiem;

CIIOCOOHOCTP W TOTOBHOCTH K CaMOCTOATEIHHOMY TIOMCKY METOJOB pEeIIeHUs
MPAKTUYECKHX 3aj1a4, IPUMEHEHHUIO Pa3IMYHBIX METOOB ITO3HAHUS;

dbopMUpOBaHHE HAYYHOTO THUIA MBIIUICHHUS, BIAJACHHE HAYYHOH TEPMHUHOJOTHEH,
KITFOYEBBIMH ITOHATHSAMH H METOJIaMU;

BBISIBJISITH TIPUYUHHO-CIICICTBEHHBIC CBSI3M W aKTyallM3WpOBaTh 3a7ady, BBIABUTATH
TUIIOTE3y €€ PpeIICHHS, HAaXOJIWUTh apryMEHTHI IS JOKa3aTeIbCTBA CBOUX YTBEPXKICHHM,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

aHAJIM3WPOBATh TIOJYYECHHBIC B XOJC PEMICHUS 33Ja4d pPe3yJIbTaThl, KPUTHYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

yMETh TEPCHOCUTh 3HAHWS B IIO3HABATCIBHYID W  IPAKTUYCCKYID  OOJacTH
KU3HEEATEILHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEJIMETHBIX 001aCTeiH;

BBIIBUTATh HOBBIE UJICH, TIPE/IaraTh OPUTHHAIBHBIE TTOIXOABI U PEIICHIS;



CTaBUTH MPOOJIEMBI U 3a]1auH, TOMYyCKAIOIINE albTepPHATUBHBIEC PEILICHUS;

B) paboTa ¢ nHpopMaIuei:

BJIQJIETh HAaBBIKAMU TMOJYy4YeHHUs] HMHPOpPMAIMM M3 HCTOYHUKOB pPAa3HBIX THUIIOB,
CaMOCTOATENIBHO  OCYIIECTBIIATh IIOHUCK, AaHAJIW3, CUCTEMATU3ALMI0 U HHTEPIPETALMIO
nH(pOpMallUU PAa3IMYHBIX BUJIOB U (JOPM MPEIACTABICHUS;

UCTOJB30BATh CPEICTBA HH(POPMALMOHHBIX WM KOMMYHHMKALIMOHHBIX TEXHOJIOTHH B
pellIeHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3allMOHHBIX 3aJa4 C COOJII0JIEHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU O€30MaCHOCTH, THTHEHBI, PECypCOCOEPEKEeHNUsI, IPABOBBIX U
STUYECKUX HOPM, HOPM HUH(OPMAIIMOHHOM O€30MacCHOCTH.

2. OBnaicHUE YHUBEPCATbHBIMA KOMMYHUKAaTUBHBIMU J1€HCTBUAMU:

a) obmieHue:

OCYIIECTBISTH KOMMYHHUKAIIUU BO BCEX cepax KHU3HH;

pacrno3HaBaTh HeBepOaJbHBIE CpEACTBA OOIICHHS, MOHMUMATh 3HAUEHUE COLMAIbHBIX
3HAKOB, PAaCIIO3HABATh MPEINOCHUTKNA KOH(DIUKTHBIX CUTYAI[H U CMATYATh KOH(DIUKTHI;

BIIQ/IETh PA3IMUHBIMH CIIOCOOaMH OOILIEHHUS U B3aUMO/ICHCTBHUS;

apryMEHTHPOBAHHO BECTH JIUAJIOT, YMETh CMAT4aTh KOH(DIUKTHBIE CUTYALIUN;

Pa3BEpPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUSI C HMCIIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;

0) coBMecTHas JesTeNbHOCTD:

MMOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW ¥ MHIMBHYyaJIbHON paboTHI;

MIPUHUMATh LIE€JIM COBMECTHOW JI€ATEJIbHOCTH, OpPraHU30BbIBATH M KOOPAUHUPOBATh
JICUCTBUA TI0 €€ JOCTUKEHMIO: COCTAaBJIATH IUIAH JEHCTBUM, PacHpeieisaTh POJA C YYETOM
MHEHUH YY4aCTHUKOB 00CYK/IaTh Pe3yJIbTaThl COBMECTHOI paboTHI;

IpeaJIaraTb HOBBIE IIPOEKTHI, OLCHUBATh HJEU C IMO3ULIMM HOBU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

KOOP/JMHUPOBATh M BBIIOJHATH pabOTy B YCIOBUSAX pEAIBHOTO, BHUPTYaJIBHOTO U
KOMOWHUPOBAaHHOTO B3aUMOJCHCTBUS;

OCYLIECTBJIATh ITO3UTHBHOE CTPATErMYECKOE IIOBEJIEHHE B PA3JIMYHBIX CUTyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh HMHUIIMATUBHBIM.

3. OBnaseHne yHUBEPCAIbHBIMU PETYISATUBHBIMU JEHCTBUSIMMU:

a) caMOOpraHu3aIus:

CaMOCTOSITENIbHO OCYILECTBIISITh ITO3HABATENbHYIO JESATENbHOCTD, BBISBISATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHMPOBAaTh COOCTBEHHBIE 337a4l B 00pa30BaTENbHOM JEATETBHOCTH U
JKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIHO COCTABJIATh IUIaH PELICHUs TPOOJIEMBI C YIETOM HMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U MPEOUTEHUII;

JieNiaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLIEHHUBATh PUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (OPMHUPOBAHUIO U TPOSIBICHUIO IIUPOKOH OSpYyIMLIMH B Pa3HbIX
o0JacTsX 3HaHUM, OCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBINA U KYJIbTYPHBIN YPOBEHb;

0) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JEATEIbHOCTH, OLICHUBATH
COOTBETCTBUE PE3YJITATOB LIEIISIM;

BJIa/IETh HaBbIKaMU MO3HABATENbHOM pedIeKCcuu Kak OCO3HAHMSI COBEPILIAEMBbIX AEHCTBUM
Y MBICIIMTEIBHBIX IIPOLECCOB, UX PE3YJIBTATOB U OCHOBAHMIA;

MCIOJIb30BaTh PpUEMbI peIeKCUU 7S OLIEHKH CUTYallud, BEIOOpa BEPHOTO PELICHUS;

B) SMOIIMOHAJIbHBIN HHTEIIEKT, IPEANoaralouii ChpOpMUPOBAHHOCTE!

CaMOCO3HaHUs, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHMMATh CBOE YMOLIMOHAIILHOE COCTOSIHHE,
BUJICTh HANpaBJICHUS PAa3BUTHUS COOCTBEHHON 3MOIIMOHAILHON Cephbl, ObITh YBEPEHHBIM B ce0¢€;

CaMOpETyJINPOBAHNS, BKJIFOYAIOIIErO CaMOKOHTPOJIb, yMEHue MPUHUMATh
OTBETCTBEHHOCTb 32 CBOE IIOBEICHHUE, CIIOCOOHOCTh aJANTHPOBAThCA K HMOIMOHAIBHBIM
M3MEHEHUSM U MPOSBISATh THOKOCTb, OBITH OTKPHITHIM HOBOMY;



BHYTPEHHEH MOTHBAlLlUY, BKIKOYAIOIIECH CTPEMJICHHE K JOCTMIKCHMIO LIEJIU M YCIEXY,
ONTUMM3M, UHULIMATUBHOCTb, YMEHUE AEHCTBOBATh, UCXO/Isl U3 CBOUX BO3MOXKHOCTEH;

COLIMAJIbHBIX HaBBIKOB, BKJIFOUAIOLIMX CIIOCOOHOCTh BBICTPAaUBaTh OTHOLIEHUS C JPYTUMHU
JFOIbMU, 3a00TUTHCS, MIPOSBIATH HHTEPEC U Pa3pemiaTh KOH(IUKTHI;

T') IPUHATHE Ce0s U APYTHUX JIIOJICH:

NPUHUMATD ce0s, TOHUMAst CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI W apryMEHTBl JpYrMX JIIOJEHd IpU aHaJIW3Ee pe3yJbTaToOB
JESITEIIbHOCTH;

IIPU3HABATH CBOE MPABO U MPABO JPYTUX JIOAEH Ha OLIUOKH.

VYuuteiBasg crnenupuKy TpeaAMeTa, MeETalmpeaMEeTHble  pe3yibTaThl B MpPOTrpamMMe
KOHKPETU3UPOBaHBbI KaK:

MI1 - yMeHue onpenensTh Lelu JIeATENbHOCTH, 3aJaBaTh IapaMeTpbl U KPUTEPUH HX
JOCTHKECHUS;

M2 - yMeHuE BHOCHUTb KOPPEKTHBBl B JEATEIbHOCTb, OLIEHMBaTb COOTBETCTBHE
pE3yJIBTATOB LIEJISIM, OLIEHUBATh PUCKH ITOCJIEICTBUH NEATEIbHOCTH;

M3 - BiajeHue HaBbIKAMHM Y4YEOHO-HCCIIEI0BATENbCKOM M MPOEKTHOW JEATEIbHOCTH,
HaBBIKAMU pa3peleHust mpooiiem;

M4 - crmocoOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METOJIOB DPELICHHUs
IIPAKTUYECKUX 3aa4, IPUMEHEHUIO Pa3IMUHbIX METOO0B [T03HAHUS;

MS — cnocoOHOCTb BBISBISTH HNPUYUHHO-CIEICTBEHHBIE CBSI3M M aKTyaJlU3UpOBATh
3ajady, BBIIBUraTh T'MIIOTE3y €€ PELICHMs, HAXOIUTh apryMEHTBI Ul J10Ka3aTeIbCTBA CBOMX
YTBEPKACHUM, 3a/1aBaTh apaMeTpPbl U KPUTEPUU PEILICHUS;

M6 - cocOOHOCTh aHAJIU3UPOBATh MOJYUYEHHBIE B XOJ€ PELICHUs 33Ja4l Pe3yibTaThl,
KPUTHYECKH OLICHUBATh UX JIOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSIX;

M7 - cnocoOHOCTh BBIIBUIaTh HOBBIE HJEHU, NpeniaraTb OpUTMHAIbHbIE HOJIXOMAbI U
pelieHus,

CTaBUTh MPOOJIEMBI U 3a[auHl, JOMYCKAIOIUE aJIbTEPHATUBHBIE PELICHUS;

MS8 - BnajneHue HaBbIKAMM IOJy4€HHUS HMH(OPMAlMU M3 HCTOYHMKOB PA3HbIX THUIIOB,
CHOCOOHOCTh ~ CAMOCTOSITENIBHO ~ OCYIIECTBJIATH  IMOWCK, AaHAIW3, CHUCTEMaTH3alMi0 H
MHTEPIIPETALNIO UHPOPMALIUK Pa3IMUHbIX BUAOB U (OPM IIPE/ICTaBICHMUS;

M9 - CcHocoOGHOCTh OCYHIECTBISATH KOMMYHHUKAllMM BO BceX cdepax KU3HU;
apryMEHTUPOBAHHO BECTH IUAJIOT, YMETh CMSTrYaTh KOH(JIMKTHBIE CHUTYyallUM; Pa3BEPHYTO U
JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHHUS C UCIOIb30BAaHUEM SI3BIKOBBIX CPE/ICTB;

MI0 - cHnocoOHOCTh MOHUMAaThb W MCHOJNB30BaTh MPEUMYLIECTBA KOMaHAHOW H
UH/IMBUYaIbHOM palOOoThl, MPUHUMATh LIEIM COBMECTHOW AEATENbHOCTH, OpPraHU30BLIBATh U
KOOPJMHUPOBATh JECUCTBUS IO €€ JOCTHKEHHUIO: COCTaBJATh IUIaH JEHCTBHMM, pacmpenensTh
POJIM C YYETOM MHEHUH YYaCTHHKOB 0OCYXKJaThb pe3yJbTaThl COBMECTHOW pabOTHI; MpeiaraTb
HOBBIE TPOEKTHI, OLEHUBATh HJEH C IO3ULUU HOBU3HBI, OPUTMHAJIBHOCTH, IMPAKTUYECKOU
3HAYUMOCTH; OCYLIECTBIISTH TO3UTUBHOE CTPATETMYECKOE MOBEACHNUE B Pa3IMYHBIX CUTYalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

M1l — yMmeHue CcaMOCTOSITENIbHO COCTaBJATh IJIaH pEIIeHHs MpOoOJIEeMBbl C y4YeToM
UMEIOIIHNXCS PECYPCOB, COOCTBEHHBIX BO3MOXXHOCTEH U MPEIIOYTCHHUIA;

M12 - cmnocoOGHOCTH JaBaTh OLEHKY HOBBIM CHUTYallUsiM, BHOCHUTb KOPPEKTHUBBHI B
NEeSITeIbHOCTh, ~ OLIGHWBAaTh  COOTBETCTBME  pE3YyJbTaTOB  II€JIIM;  BJaJeTh  HaBbIKAMU
MIO3HABATENbHOM pe(daeKcuH KaK OCO3HAaHUS COBEPINAEMBIX JCUCTBUH U MBICIUTEIbHBIX
MIPOLIECCOB, MX PE3yJbTAaTOB M OCHOBAHMI; HCIONb30BaTh MpUEMbl pedIEKCUU UIS OLEHKU
CHUTYyaIlMH, BEIOOpa BEPHOT'O pEIICHUS;

s hopMupoBaHUS 3TUX PE3YNIbTATOB Yy 00y4arOIIUXCsl POPMUPYIOTCS YHUBEPCAIbHbBIE
yueOHbIe JeiicTBuUS:

PerynaruBueie

- IPUHUMATbH U COXPaHATh yUeOHYIO 3a/1auy;

- YYHATBHIBATh BBIJIEICHHBIC IIPENOAABATEIEM OPUEHTUPBI JEUCTBUS B HOBOM



y4eOHOM MaTepHaje B COTPYIHHYECTBE C MPENOIaBaTeNIeM;

- IUIAHUPOBATh CBOM JCWCTBUS B COOTBETCTBUM C IIOCTaBJIECHHOW 3amadeil u
YCIIOBUSIMU €€ pealin3allii, B TOM YHCIie BO BHYTPEHHEM IUIaHE;

- YUUTBHIBaTh YCTAHOBJICHHBIC TNpaBWa B IJJAHUPOBAHWU M KOHTpOJe crocoda
peleHus;

- OCYILECTBIISITh MUTOTOBBIM M TOIIArOBBI KOHTPOJb IO pe3ylbTaTy (B cilydae
paboThl B MHTEPAKTUBHOI Cpeie M0JIb30BAaThCs PeaKueil cpeibl peeHus 3a1a4n);

- OIICHUBATh TPABWIBHOCTh BBIIOJIHCHUS JICUCTBUS HA YPOBHE aJCKBATHOU
PETPOCTIEKTUBHOM OLICHKH COOTBETCTBUS PE3yJIbTaTOB TPEOOBaHUSAM JAaHHOW 3a7aud U
3aa4HO# 00J1acTH;

- aJIeKBaTHO BOCIIPUHHUMATD MPEAJIOKEHHUS U OLICHKY MpernojaBaTesield, ToBapuuiei,
pOAUTENEN U APYTUX JIOJCH;

- pas3ianyaTh Cocod U pe3yabTaT IeHCTBUS;

- BHOCUTh HEOOXOAMMBIE KOPPEKTHBHI B JICHCTBHE IIOCJIE €ro 3aBepIIeHHUs Ha
OCHOBE €ro OILEHKH M Yy4€Ta XapakTepa CICJIaHHBIX OMIMOOK, MCIOJB30BaTh MPEATIOKEHUS U
OLIGHKM Uil CO3JIaHHMsl HOBOTrO, Oo0Jiee COBEPIICHHOTO pe3yJibTaTa, HCIIONb30BaTh 3alHCh
(puxcamuro) B uudpoBoit hopme xoaa U pe3ynbTaTOB PELICHUS 33JauH, COOCTBEHHOH 3BydJallei
peun Ha PyCCKOM, POJHOM ¥ MHOCTPAHHOM SI3BIKaX.

[To3naBaTenbHbIE

- OCYIICCTBIISATh MOWCK HEOOXOAMMOW WH(MOPMANWU JUIS BBIIOJHEHUS YUCOHBIX
3aJJaHUuil C KCHOJB30BaHHWEM Y4eOHOW JMTEpaTyphbl, SHIMKIONEAUN, CIIPABOYHUKOB (BKIIOYAS
JJICKTPOHHBIC, IU(PPOBBIC), B OTKPHITOM HH(POPMAIMOHHOM TIPOCTPAHCTBE, B TOM YHCIIC
KOHTPOJIMPYEMOM MpocTpaHcTBe MHTepHeTa;

- OCYILECTBIISATH 3anmuch ((prkcanuio) BeIOOpouHON HHPOpMAIK 00 OKpYKArOIEeM
MHUpe U 0 cebe caMoM, B TOM 4ucie ¢ momotibio nHcTpymeHnToB UKT;

- UCIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA, B TOM YHUCIE MOJENH
(BKJIFOYAst BUPTYaJbHBIE) M CXEMBI (BKITIOUYAs] KOHIIETITYaIbHbIE) [T pEIICHUs 3a/1aY;

- CTPOUTH COOOIIEHUS B YCTHOW U MUCbMEHHOMN (opMe;

- OPUEHTHPOBATHCS HA pa3HOOOpa3ue crocoO0B pelIeHus 3a1ay;

- OCHOBaM CMBICIIOBOTO BOCIPHUSTHS XYJO0KECTBEHHBIX W IMO3HABATEIIBHBIX
TEKCTOB, BBIACNATH CYIIECTBEHHYIO HH(POPMAIUIO M3 COOOIICHHWI pa3HBIX BHUIOB (B MEPBYIO
odepesib TEKCTOB);

- OCYHIECTBIISITh ~ aHAIU3 OOBEKTOB C  BBIACIEHHEM  CYIIECTBEHHBIX H
HECYIIECTBCHHBIX MPU3HAKOB;

- OCYIIECTBIISITH CHHTE3 KaK COCTaBIIEHUE IIEJIOTO U3 YacCTeil;

- MIPOBOJIMTH CPABHEHHE, CEPHUALIAIO U KIIACCU(UKAIUIO IO 33/ TaHHBIM KPUTEPHSIM;

- yCTaHABIMBATh MPUUNHHO-CJIEICTBEHHBIE CBS3U B H3y4aeMOM KpYyTe SBICHUM;

- CTPOUTh pAacCyXJeHUus B (OopMe CBSI3U TNPOCTHIX CYXIEHUH 00 O0OBEKTE, €ro
CTPOEHHUH, CBOMCTBAX U CBA3SX;

- 000011aTh, T. €. OCYIIECTBJIATh TCHEPATU3AIMI0 W BBIBEJCHHUE OOIIHOCTH IS
IEJIOTO PsiJia WIH KJIacca €IMHUYHBIX 0ObEKTOB HA OCHOBE BBIJICJICHUS CYIIITHOCTHOM CBSI3H;

- OCYIIECTBIISITh TOBEICHUE O]l MOHSATHE HAa OCHOBE DPACIO3HABAaHUS OOBEKTOB,
BBIJICTICHHSI CYIIECTBEHHBIX MTPU3HAKOB U UX CUHTE34;

- YCTaHABIIMBATh AaHAJIOTHH,

- BJIQJICTh PSIIOM OOIIMX MPUEMOB peleHus 3a1a4. KoMMyHHUKaTUBHbBIE

- aJICKBaTHO HCIIOJIb30BaTh KOMMYHHUKATHBHBIE, MTPEKIE BCETO PEUYEBHIE, CPEICTBA
JUTSL pEIICHHs Pa3TUYHBIX KOMMYHUKATHBHBIX 33/1a4, CTPOUTh MOHOJOTHYECKOE BBHICKA3bIBAHUE
(B TOM YHCIE COMPOBOXIAs €r0 ayJHOBU3YaJbHOM MOAMEPKKOH), BIAJACTh IUATOTHUYECKON
dbopMOil KOMMYHUKAIIMU, HCIONB3yss B TOM uyucie cpeactBa u uHCTpyMeHTHl UKT wu
JVICTaHIIMOHHOTO OOIIEHWS,

- JIOITYCKaTh BO3MOYXHOCTh CYIIIECTBOBAHUS Y JIOACH PA3TUYHBIX TOYEK 3PCHHUS, B
TOM YHCJIE HE COBIAJAIOIINX C €ro COOCTBEHHOW, M OPUEHTHUPOBATHCS Ha MO3UIUIO MapTHEPA B



OOIIIEHUY U B3aUMOJICHCTBHY;

- YYUTHIBATh Pa3HbIC MHEHHS H CTPEMHUTHCSI K KOOPAMHALIMN PA3IMYHBIX TIO3HIIHHA B
COTPYTHUYECTBE;

- dbopmyIupoBaTh COOCTBEHHOEC MHEHHE U MTO3UIINIO;

- JIOTOBAPUBATHCS U MPUXOAUTH K OOIIEMY PEIICHUI0 B COBMECTHOM EATEIHHOCTH,
B TOM YHCJIC B CUTyalli1 CTOJIKHOBEHHUS HHTEPECOB;

- CTPOUTH IMOHSATHBIC JJIsl MApTHEPA BBICKA3BIBAHUS, YUUTBHIBAIOIINE, YTO MApTHED
3HAET U BUIUT, a YTO HET;

- 3a/1aBaTh BOTPOCHI;

- KOHTPOJIMPOBATh ACHCTBUS MApTHEPA,

- WCIIOJIb30BATh PEUb JIJISl PETYJISIIUU CBOCTO JCHCTBHS;

- aZICKBaTHO HCIIOJIB30BaTh PEUEBBIC CPEJCTBA JUIS PEIICHHS Pa3IMYHBIX
KOMMYHHKATHBHBIX 33/1a4, CTPOUTh MOHOJIOTUYECKOE BBICKA3bIBAHWE, BJIAJICTh JUAJIOTHYCCKON
dbopmoii peun.

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

- MOJUIUCIUILTUHAPHBIE U METaPeIMETHBIE TIOTPYKEHHS U UHTEHCHUBBI,

- METOJIOJIOTUYECKUE U PHIIOCO()CKIE CEMUHAPHL;

- y4ueOHO-UCCIeIoBaTeNlbckasi paboTa 0O0ydYaromuxcs, KOTopas IMpeArnoyiaraeT
BBIOOP TEMAaTUKH WCCIICIOBAHMS, CBSI3aHHOW ¢ HOBEHIIMMHU JOCTHIKCHHUSIMH B OOJIACTH HAYKH U
TEXHOJIOTHH;

- KOMIUICKCHBIC 3aJ[a4d, HANPABJICHHBIE HA PCEIICHUE aKTyaJdbHBIX MpoOieMm,
Jexalnmx B OnmwkaiiieM OyaymieM oOydaroIIuxcs: BHIOOP AajbHEiel o0pa3oBaTeIbHON WK
pabodeil TpaeKTOPUH, OMIPEICIICHUE KU3HEHHBIX CTPATETUN U T.I1.;

- MOJly4eHHWEe  MPEAMETHBIX  3HAHUW B CTPYKTypaX,  aJbTePHATUBHBIX
00pa30BaTebHON OpPraHU3allii: yY4acTHe B TUCTAHIIMOHHBIX KOHKYpPCaX U OJIMMITHA]IaX;

- CaMOCTOSITENIbHOE OCBOCHHE IJIaB, Pa3esioB U TeM yueOHOro MpeIMeTa;

- CaMOCTOSATENILHOE B3aNMOJIEHCTBHE c HUCTOYHUKAMU pPECypCoB:
WH(OPMAIIMOHHBIMU UCTOYHUKAMHU, (POHIAMH, TPEICTABUTENSIMU BIACTH U T.I1.;

- CaMOCTOSITEIILHOE YITPABJICHUE PeCypcaMu, B TOM YHCIIE HEMAaTePHAIbHBIMU;

- Mpe3eHTalMsT Pe3yabTaTOB MPOEKTHOW paboThl Ha pa3iIMYHBIX JTamax ee
pea3anuu

HpeI[MeTHble pe3yJbTaThbl

TpeGoBaHusT K TPEAMETHBIM pPE3yJIbTaTaM OCBOEHUS YIIIyOJIEHHOTO Kypca y4eOHOTo
npeamera OOI1.07 Mamemamuka:

II1 - ymeHue omepupoBaTh NMOHATHAMH: ONpPEAEICHHUE, aKCMOMa, TEOpEMa, CIEACTBHE,
CBOICTBO, MPHU3HAK, JOKA3aTEIbCTBO, PABHOCUIIbHBIE (POPMYIUPOBKHU; YMEHHE (POPMYIUPOBAThH
o0paTHOE W MPOTHBOIOJIOKHOE YTBEP)KACHUE, NPUBOJIUTH MPUMEPHl U KOHTPIPUMEPHI,
MCIIOJIb30BaTh METOJI MaTeMaTH4eCKOM WMHIYKIMH;, MPOBOAUTH JTOKA3aTelbHbIE PACCYKIECHUS
IIPY PELICHNH 3a/]a4, OLIEHUBATh JJOTMYECKYIO ITPaBHIIBHOCTb PACCYKACHUI;

[12 - ymeHue omnepupoBaTh IMOHATHUSAMH: MHOKECTBO, IOJMHOKECTBO, OIEpal[uy HaJ
MHOXECTBAMHU; YMEHHME HCIIOIb30BAaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar s OIHMCAHMS
peasbHbIX TPOILIECCOB U SIBJIEHUN U MPHU PEIICHUH 3a/ad, B TOM YHCIEe U3 JIPYTUX Y4eOHbIX
IIPEAMETOB;

I13 - ymeHue omepupoBaTh NOHATUSIMH: rpad, cBA3HBINA Tpad, AepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHME 3aj[aBaTh M OMKCHIBaTh Ipadbl Pa3IMUYHBIMU CHOCOOAMM; HCIOJIB30BATh
rpadsl Ipy pereHuy 3aaay;

I14 - ymenue cBOOOJHO ONEpPUPOBATh MOHATUSAMH: COYETAaHHE, MEPECTAHOBKA, YHCIIO
COYETaHUl, YMCIIO TMEepecTaHoBOK; OMHOM HpIOTOHA; yMEeHHME MNPUMEHSATh KOMOWHATOPHBIC



(bakThl U paccyKAeHUs Ui PelIeHus 3a1a4;

II5 - ymenue onepupoBaTh NOHATUSAMU: HATYPAJIbHOE YUCIIO, LEI0€ YUCIIO, OCTATOK I10
MOJZYJIIO, PAlMOHAJIBHOE 4YMCIIO, WPPALMOHAIBHOE YHWCIIO, MHOYKECTBA HATYPaJIbHBIX, LEJBIX,
panurOHAJIbHBIX, I[CflCTBHTGJILHLIX YuCceili; YMCHHUC HUCIOJIb30BATh IMPU3HAKU OCIIMMOCTH,
HalMEHbIIMHA OOIMHA JenuTenb U HauMeHbIllee o0llee KpaTHoe, alropuT™ EBkimaa mnpu
pCeIICHUH 3a/la4; 3HAKOMCTBO C PA3JIMYHBIMU MMO3UIITUOHHBIMU CUCTCMAMU CUUCIICHU S,

I16 - YMEHUEC CBO6OI[HO OIICpHUPOBATH IMOHATHUAMU. CTCICHB C MLCJIBIM ITIOKA3aTCIIEM,
KOpPCHb HaTypaHLHOfI CTCIICHHU, CTCICHbL C palMOHAJIbHBIM II0Ka3aTeCJICM, CTCIICHb C
HeﬁCTBHTeHBHBIM (BCH.[GCTB@HHBIM) IIOKa3aTeJIieM, JIOFapI/I(bM qucia, CMHyC, KOCMHYC U TaHI'CHC
IMPOU3BOJIBHOI'O YHCJIA,

I17 - ymeHue omepupoBaTh MOHATHUSAMH: TOXKIECTBO, TOXKIECTBEHHOE MPEOOpa3oOBaHHE,
YPaBHEHHE, HEPABEHCTBO, CHCTEMa yPaBHEHHH M HEPABEHCTB, PaBHOCHUJIBHOCTb YPaBHECHMIA,
HCPAaBCHCTB HW CUCTEM, pallUOHAJIBHBIC, HPPANUOHAIBHBIC, IIOKA3aTCIbHBLIC, CTCIICHHBLIC,
JorapupMHUECcKUe, TPUrOHOMETPUUECKUE YPABHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHUE PELIaTh
YpaBHCHUA, HCPABCHCTBA W CUCTCMbI C IMOMOIIBIO PA3JIMYHBIX MPUCMOB, PCUIATH YPAaBHCHUA,
HEPABEHCTBA U CUCTEMBI C ITapaMEeTPOM; IPUMEHATh YPABHEHUsI, HEPABEHCTBA, UX CUCTEMBI AJIs
PCIICHUA MAaTCMATHUYCCKUX 3ada4 U 3a/1a4 U3 pas3JIMYHbIX obacreit HAayKH U peaﬂbHOﬁ KHU3HU,

I18 - ymenue cBOOOHO ONEPUPOBATh MOHATUSAMU: TpaduK QyHKIMH, oOpaTHAsT QPYHKIHS,
KOMTIO3UIMS (DYHKIWH, JMHEWHAs (QyHKOHs, KBaApaTUIHAs (YyHKIHUS, CTEHICHHAs (YHKIUS C
IENbIM  TOKa3aTelieM, TPUTOHOMETpHYeCKhe (yHKIMH, OOpaTHbIE TPUTOHOMETPUYCCKHE
GyHKIUH, IMOKa3aTelbHas U JIorapupMudeckas QyHKIMH; YMEHUE CTPOUTh rpaduku (HyHKIIUH,
BBITMIOJHATH MpeoOpa3oBaHus rpa@uKoB (YHKIIHIA,

YMEHHE HCIONb30BaTh rpa@uKyu (PyHKUMN Ui U3Y4YEHHUS MPOLECCOB U 3aBUCHUMOCTEM
OpU pEUIeHWH 3a7ad M3 JPYIMX Y4YeOHBIX IpeIMETOB U M3 PEIbHOW KHU3HH; BBIpaXaTb
(dbopMysiaMu 3aBUCHUMOCTH MEXAY BEIMUNHAMU;

yMEHHE CBOOOJHO OINEpPUpPOBaTh MOHSITUSIMM: YETHOCTb (YHKIUHU, NEPUOAUYHOCTD
(GYHKIMH, OrpaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTh (YHKIHH, OHKCTpEeMyM (YHKIHUH,
HauOoJbIllee W HauMEHbIIee 3HaueHus (YHKUMU Ha MPOMEXKYTKE, YMEHHE HPOBOJIUTH
uccienoBaHue QyHKINH;

YMEHHE HCIOJIb30BaTh CBOMCTBA M Tpapuku (QYHKUUN Ui pelieHds ypaBHEHUH,
HEpaBEHCTB M 337ay C IapaMeTpamu; M300pakaTb Ha KOOPJMHATHOW IJIOCKOCTH MHOYKECTBA
pELICHUI YpaBHEHH, HEPABEHCTB U UX CUCTEM;

I19 - ymeHue CcBOOOAHO  OMNEPUPOBATh  IMOHATUAMHU:  IOCIEIOBATEIHHOCTD,
apudmernueckas Iporpeccusi, TIeoMeTpuyecKas IMporpeccusi, OECKOHEYHO yObIBarolas
reoMeTpUYecKasi IPOrpecchs; yMEeHHe 3a/1aBaTh MOCIEI0BATEIBHOCTH, B TOM YUCIIE C TOMOIIBIO
PEKYPPEHTHBIX (HOpMYIT;

I110 - ymeHue onepupoBaTh NOHITUSIMHU: HEMIPEPHIBHOCTD (DYHKIIUU, ACUMIITOTHI Tpaduka
¢dyHKUIMU, TIepBas U BTOpasl MPOU3BOJAHAS (PYHKLIUHU, T€OMETPUUYECKUNA U (DU3MUYECKHI CMBICIT
MIPOM3BOJHON, MEpBOOOpa3Has, ONPEICNIEHHbI WHTErpajg; yYMEHHE HaXOAUTh AaCUMIITOTHI
rpa¢puka (QyHKUUH; YMEHUE BBIUUCIATH NPOU3BOAHBIE CYMMBI, MPOU3BENEHUs, YAaCTHOIO MU
KOMIO3UIMHN (QYHKINHA, HAXOJAUTh ypaBHEHUE KacaTelIbHOH K TpaduKy (yHKIHHY;

YMCHUC HCIOJIB30BATh MPOU3BOJHYIO I HCCIICIOBAHUSA (pYHKLII/II‘;I, JJI1 HaXOXJICHUA
HAaWJIy4diiero peui€HuA B IIPUKIAJHBIX, B TOM YUCJIC COUAIbHO-OKOHOMUYCCKUX H (1)I/ISI/I‘ICCKI/IX
3aladyax, i1 ONpCACIICHUA CKOPOCTH W YCKOPCHHA, HAXOAWUTH ILIOINAAU U 00BEMBI (I)I/H“yp C



MIOMOIIIFI0 MHTETrpaia; MPUBOIUTH MPHUMEPhl MAaTEMATHYECKOTO MOJACTHPOBAHHS C ITOMOIIBIO
muddepeHIMATbHBIX YPaBHEHHUI,

I111 - ymeHue omepupoBaTh TMOHATUSAMHU: KOMIUIEKCHOE YHCJIO, COMpPSHKEHHBIC
KOMIUICKCHBIC YHCIIa, MOAYJIh M apTYMEHT KOMIUIEKCHOTO Yncia, (opma 3amucu KOMITICKCHBIX
yucen (reoMeTpuyeckas, TPUTOHOMETpUYECKass M anredpamdeckas); yMeTb IPOU3BOIUTH
apudmMeTHuecKrue NEeHCTBUS C KOMIUICKCHBIMU YWCIIAMH;, MPUBOIUTH MPUMEPHI UCTIOIB30BaHUS
KOMIUIEKCHBIX YHCEIT;

I112 - ymenue cBOOOHO ONEPUPOBATH MOHATUSAMH: CpeAHEe apu(pMeTHIecKoe, MeIrana,
HauOoJIplllee U HauMMEHblIee 3HAueHMs, pa3Max, IUCIEPCHUs, CTaHJIApPTHOE OTKJIOHEHHE JUIs
ONMCAHUS YMCIOBBIX JIaHHBIX; YMEHHUE HCCIIE0BaTh CTaTUCTUYECKHUE JaHHbIE, B TOM YHUCIE C
IpPUMEHEHHEM TIpadUuecKuX METOJOB M 3JEKTPOHHBIX CPEICTB; IpadUuecKd HCCIe0BaTh
COBMECTHBIE HA0IIIOJICHHS C TIOMOLIBIO THarpaMM PacCEMBAHUA U JIMHEHHOM perpeccum;

I113 - yMeHue HaxoOUTb BEPOATHOCTH COOBITUH C MCIOJIb30BAHUEM TI'paduuyecKuX
METO/IOB; MPUMEHSTh AJIS pelleHus 3a1ad (HOpMyJIbl CIOKEHHUS U YMHOXKEHHsI BEpPOSTHOCTEH,
dopMyiy TOJTHOH BeposiTHOCTH, Gopmyiny bepHymin, komOuHaTopHble (akThl U (HOPMYIIBI;
OLIEHUBATh BEPOATHOCTU pEAIbHBIX COOBITHI; yMEHHE ONEepUpOBaTh MOHATHSIMHU: CilydaiiHas
BEJIMYMHA, pAaCHpE/ie]ICeHUEe BEPOSITHOCTEM, MaTeMaTHMYeCcKOe OXHJaHWEe, JUCIEepPCHs U
CTaHJApTHOE OTKJIOHEHHME CIIy4yailHOM BEIUYMHBI, (QYHKLUUHU paclpesesieHus U IUIOTHOCTU
PaBHOMEPHOI'0, II0KA3aTeIbHOIO M HOPMAJIbHOIO pACIPENEICHUN; YMEHHE HCIOIb30BaTh
CBOWCTBA M3YYEHHBIX PAaCHpeleNCHUN Uil pelleHus 3ajady; 3HAaKOMCTBO C HNOHSATUSMH: 3aKOH
0OJBIIMX 4YHMCEN, METOJbl BBIOOPOYHBIX MCCIEAOBAaHUN; YMEHUE NPUBOJUTH MPUMEPHI
IPOSIBJICHUS 3aKOHA OOJIBLINX YHCEI B IPUPOAHBIX M OOLIECTBEHHBIX SBICHUSX;

[114 - ymeHue CcBOOOJHO ONEPUPOBATH MOHATHUAMU: TOUKA, NpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, IUIOCKHH YroJ, JABYI'PAaHHBIM Yroj, TpPEXI'PaHHBIM yroi,
nepeceKamIrecs, MapauiebHble UM CKPELIMBAIOLIUECS MpsAMble, MNapajuleNbHOCTh U
NEPIEHIUKYJIPHOCTD MPSMBIX M IUIOCKOCTEH, Yrojl MEXAY NPSMBIMH, YTOJl MEXAY NpIMON U
IJIOCKOCTBIO, YTOJI MEX]Ty INIOCKOCTSMU; YMEHHUE UCII0JIb30BaTh NP PELIEHUHU 3a/1a4 U3yUeHHbIE
(bakThl U TEOPEMBbI IJITAHUMETPUHU; YMEHUE OLIEHUBATh pa3Mepbl 0ObEKTOB B OKPY’KaIOIIEM MHUDE;
YMEHHE ONEepUpOBATh MOHSATUSIMH: MHOTOIPAaHHUK, CEUYEHHWE MHOTOIPaHHMKA, IMPaBUJIbHBII
MHOT'OTpaHHMK, MPU3Ma, ITHUpaMuIa, GUrypa U MoBEpXHOCTh BpalleHUs, LIMIMHAP, KOHYC, 1Iap,
cdepa, pa3BepTKa MOBEPXHOCTH, CEUEHHMs KOHyca M UWJIMHApA, MapajljielibHble OCH WU
OCHOBAHHIO, CEUeHHEe IlIapa, IUIOCKOCTb, Kacaromasics chepsl, HUIMHIPA, KOHYyCa; yMEHHE
CTPOUTh CEYEHHE MHOTOTpaHHMKA, H300pa)kaTb MHOTOTPaHHHMKH, (UTYpPHl M IMOBEPXHOCTU
BpAIllEHUs, UX CEYEHUs, B TOM YHUCIIE C MOMOILUBIO AIEKTPOHHBIX CPEACTB; YMEHHE IPUMEHATH
CBOICTBa r€OMETPUYECKUX (PUTYpP, CAMOCTOSTENBHO (POPMYIUPOBATh OINpPENEICHHS] U3ydaeMbIX
¢Guryp, BEIIBUTATh THIIOTE3bI O CBOMCTBAX M MPU3HAKAX T'€OMETPUYECKHX (PUTYp, 0OOCHOBBIBATH
WM OINPOBEpraTrh MX; yMEHUE MPOBOJUTH KIACCHU(PUKALMIO QUTYp MO pa3IU4HbIM MPHU3HAKaM,
BBINOJIHATH HEOOXOMMBbIE JIOTIOTHUTEIbHbBIE TOCTPOCHHS;

IT15 - ymenue cBoOOAHO ONEpUPOBaTH MOHATHAMMU: IJIOMIAb (GUTYPBI, 00beM (UTYDHI,
BEJIMYMHA yTJa, PACCTOSTHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE MEXKITy IMPSMBIMHU, PACCTOSTHHE
MEXIY IUIOCKOCTSIMH, IUIOIAAb C(epbl, TUIOIMaAb MOBEPXHOCTH MUPAMMJIbI, TPU3MBI, KOHYCA,
IMIMHPa, 00beM Ky0a, IPSMOYTOJIBHOTO TMapajuieenunena, MupaMuibl, TPU3MbI, [IWIAHApPA,
KOHYCa, [I1apa; yMeHHEe HaXOUTh OTHOIIEHHE 00EMOB OJOOHBIX (hUTyD;

I116 - ymenne cBOOOJHO OMEpUPOBATH MOHATHSIMU: JABMKEHUE, MApaUICIbHBINA TIEPEHOC,
CUMMETpHUS Ha TJIOCKOCTH U B MPOCTPAHCTBE, TIOBOPOT, MpeoOpa3oBaHue MOa00us, MOAOOHbIE
burypbl; yMEHHE paclo3HaBaTh paBHbIE M TOM00HBIC (HUTYpHI, B TOM YHCIE B MPHUPOJE,
HUCKYCCTBE, apXUTEKTypE; YMEHUE HCIOJIb30BATh T'€OMETPUYECKHE OTHOLICHHS, HAXOIUTh
T€OMETPUUYECKHE BEIMYMHBI (JIJIMHA, YTOJ, TUIONIaab, 00BEM) MPU PEIICHUHU 3a1ad U3 JPYTUX



y4eOHBIX MPEIMETOB U U3 PEaIbHOM KU3HH;

[117 - ymenue cBOOOIHO ONEpUPOBAThH MOHATUSIMHU: IPSIMOYTOJIbHAS CUCTEMa KOOPIMHAT,
BEKTOP, KOOPAUHATHI TOYKH, KOOPJMHATHI BEKTOPA, CyMMa BEKTOPOB, IPOU3BEACHUE BEKTOpa Ha
YHCII0, PA3NIOKEHHE BEKTOpa Mo 0a3ucy, CKaJspHOE MPOU3BENEHHE, BEKTOPHOE MPOU3BEICHHE,
YTOJ MEeXAy BEKTOpaMH; YMEHHE HCIIOJIb30BaTh BEKTOPHBIA M KOOPAWHATHBIA METON st
pellleHUsT TEeOMETPHUYECKHX 3aJad W 3aJad JAPYTuX Yy4eOHBIX MPEIMETOB; OIEPUPOBATH
MOHATUSAMU: MaTpula 2 X 2 U 3 X 3, onpenenuTesab MaTpHIlbl, T€OMETPUUYECKUM CMBICIT
OIpEeAEIUTENS;

I118 - ymMeHHe MOAETHPOBATh pEalbHbIC CHTYallud Ha SI3bIKE MAaTEMAaTHKH; COCTaBIISThH
BBIPOKCHUS, YPAaBHCHHUS, HEPABEHCTBA M HMX CHCTEMbI IO YCJIOBHIO 3a/Ja4yH, HCCIIEI0BATh
MIOCTPOCHHBIC MOJICIIM C UCIIOJIb30BaHUEM armapara aireOpbl, HHTEPIPETHPOBATh TOTYYCHHBIN
pe3yJbTaT; CTPOMTh MAaTEMATHYCCKHE MOJCIH C TOMOIIbI0 T€OMETPUYCCKHX MOHATHH H
BCJIMYKMH, pElIaTh CBS3aHHBIE C HUMH IPAKTHYECKHE 3aJla4d; COCTaBJISTh BEPOSTHOCTHYIO
MOZCIIb 1 UHTCPIIPETUPOBATH HOJIy‘-IeHHI;IfI PE3YJbTAT, pC€ulaTb NPHUKIAAHBIC 3aJa4u CPCACTBAMU
MaTeMaTHYECKOr0 aHaliu3a, B TOM 4YHCIE COLMAIBHO-YKOHOMUYECKOTO W (PH3HYECKOTO
XapakTepa;

I119 - ymeHue BBIOMpPATh NOAXOMAIIMA METOJ Ul pPELIEHUS 3a/Jayd; [OHUMaHHE
3HAYMMOCTH MAaTEMAaTUKU B M3YYEHHUU IMPHUPOJIHBIX M OOIIECTBEHHBIX IMPOLECCOB U SBICHMIA;
YMEHHE PaclO3HABaTh IPOSIBICHHUE 3aKOHOB MAaT€MaTUKM B HCKYCCTBE, YMEHHE MPUBOIUTH
OpUMEpbl MaTeMaTHYECKUX OTKPBITUM POCCUHCKOM M MHUpPOBOW MaTeMaTH4ecKOM HayKH.



3 TEMATHYECKOE IINTAHUPOBAHUE U COAEP) KAHUE YYEBHOI'O IIPEIMETA

HaumenoBanue Conep:kanue y4eOHOTro MaTepuasia u GopMbl OPraHU3aAUNH AeATEIbHOCTH Oo0bem Koabi
pas3ziesioB o0yyaromuxcst B pe3yJbTart
U TeM yacax 0B
OCBOCHMA
ool
1 2 3 4
Paznen 1. Anreopa. 140
Conep:xxanue yueOHOIro MaTepuaJa JI1, M6,
Tema 1.1.BBenenne. 1| Maremartuka B HayKe, TEXHUKE, 3KOHOMHUKE, HTHPOPMALIMOHHBIX TEXHOJIOTUIX U 2 M3, M11,
MPaKTUYECKOU JeaTenbHOCTH. Llenu u 3a1aun nu3ydeHus MaTeMaTUKHU IPU OCBOCHUU IT1, 1119
npodeccuii CI1O u cnermansrocteii CII1O.
Coaep:xxanue yueOHOro MaTepuaJia
1| Muoxecteo uncen. Ienle n paunonabHbie quCTa. JleHCTBUTEIHEIE THCIa. 2 JI1, J14,
Kowmrunekcubie uncna. [IpubnmkeHHbIe BEIUMCICHHUS. 12, 115,
Tema 1.2. @DOopMyJIBl COKPALLIEHHOTO YMHOKEHHUS. 111
PaszBurue IIpakTHYecKHe 3aHATHSA
TMOHSATHS 0 IUCJIC. 1| Apudmernueckue AeMCTBUS HAJ YUCIAMU, HAXOXKIECHUE TPUOIMIKEHHBIX 3HAUCHUM 4 1. 714, TI5
BEJIMYMH U TIOTPENTHOCTEN BbIUMCIEHUH (a0COIIOTHON M OTHOCUTENBHOM), CpaBHEHHE T
YHCJIOBBIX BBIPA)KEHUH.
2 | IlpeoOpazoBaHue palMOHAIbHBIX BeIpakeHUH. [IpuMeHeHne popmys COKpaIieHHOro 6 J4M11,117

YMHOKCHUA. Pemienue parOHAJIIBHBIX ypaBHeHI/Iﬁ " HCPABCHCTB.

Conep:xaHue y4eOHOro MaTepuaJia




Tema 1.3. ®Dynkuum u
rpagukn.

Oynkuuu. OO05acTb OnpeAeieHUs W MHOXKECTBO 3HaueHMid; rpaduk (yHKUIHH,
noctpoeHue rpadukoB GpyHKINH, 3aaHHBIX PA3TMYHBIMH CIIOCOOAMH.

CpoiictBa (yHKIIMM. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OTPAaHUYCHHOCTb,
nepruoaAnYHOCTh. CriocoObI 3a1aHusl QyHKINH.

[IpomexxyTku BO3pacTaHusi M YOBIBaHHs, HauOOJbIlIee W HAMMEHbIIEEe 3HAYCHHS,
TOYKH OJKcTpemyMma. ['paduueckass umnTeprnperanus. [Ipumepsl (yHKIMOHANTBHBIX
3aBHCUMOCTEH B peasibHBIX MpOLeccax U ABICHUAX. Apu(pMETHUECKUE ONEpariui Hal
¢yukusiMu. [ToHATHE O HEIPEPHIBHOCTH (DYHKIIHH.

Crnoxnast ¢ynkuus (kommosunwusi). OOpataeie pyHkuuu. OO6IacTh ONpeneicHHus |

o0nactb 3HaueHui oOpatHoil pyHkuuu. ['paduk oObpaTHON HyHKIUH.

JI3, M1, 118

[Ipeo6pazoBanust rpadukos. [lapamienbHbII IEPEHOC, CAMMETPHUST OTHOCUTEIHLHO
ocel

KOOPJIMHAT U CUMMETPUs OTHOCUTEIIBHO Hayalla KOOPAUHAT, CHMMETpUs
OTHOCHTEJIBHO IIPSIMOM Y = X, PACTSKEHUE U CKATUE BJOJIb OCEH KOOPIMHAT.

IIpakTHyeckue 3aHATHS

1

[IpuMepsl 3aBUCHMOCTEN MEXIY IEPEMEHHBIMU B PEAIbHBIX IIPOLIECCAX U3 CMEXKHBIX
mucuuiuinH. Omnpenenenue ¢yHkuuid. IloctpoeHne u yreHue rpagukoB (QyHKIUIA.
UccnenoBanmne @ynkuuu. CBONCTBA JIMHEHHOW, KBaAPATUYHOW, KyCOUHO-TUHEHHON U
npoOHo-nuHeHHON  (yHkumil. HenpepblBHBle W mepuoAMYecKHe  (DYHKIUH.
[IpeoOpazoBanus rtpaduka ¢yuakuuu. [apmonnueckue konebanus. I[lpuxnannbie
3a/1a4u.

14

JI7, M11,
M3, I18

CamocrosiTeibHast padora.
Pabota ¢ yueOHOM U crIpaBOYHOM JUTEpaTypoil, paboTa ¢ KOHCIIEKTOM JIEKIUH, peleHne
yIpaKHEHHUH Mo 00pa3ily, moAroToBKa pedepaToB M COOOIICHUIN.

J17, M11,
M3, T8

Tema 1.4. Kopuu,
CTEeNEeHH U JIOTapu(PMBbI.

Coaep:xxanue yueOHOIro MaTepuaJa

1

Kopun mn crenenn. KopHM HaTypaidpbHOM CTENEHM W3 4YHCIAa U HMX CBOWCTBA.
HppanuonaibHble ypaBHEHMUS.

CreneHn C palMOHAIBHBIMM  IIOKa3aTelsMH, MUX cBoWcrtBa. (CreneHn C
JNEHCTBUTENBHBIMU  TOKa3aTensiMu. CBONCTBAa  CTENEHHM €  JIEHCTBUTEIbHBIM
noka3zareneM. [TokazarenbHast pynkuus. [TokazarenbHble ypaBHEHUS U HEPaBEHCTBA.
Jlorapupm. Jlorapudpm umcna. OcHOBHOE  Jorapu()MUYECKOe  TOXKIAECTBO.
Hecsatuunble U HaTypanbHble Jorapudmel. [IpaBmia aeiicTBuil ¢ morapudmamu.
[lepexox k HOBOMY ocHoBaHuio. Jlorapudmuueckas ¢ynkuus. Jlorapupmuueckue
YPAaBHEHUsI U HEPABEHCTBA.

10

J14, 111,
116, 117

IIpakTH4eckne 3aHATHA




Brluucnenue u cpaBHEHUE KOpHEW. BrinonHeHue pacueTos ¢ pagukaiaMmu. Pemenue

UPPaLMOHAIIBHBIX YPABHEHUM. 4 J14, M2,
M7, 116, 117
2 | HaxoxneHue 3HaYCHHI CTETIEHEH ¢ pallMOHAIBHBIMU NOKa3aTesiMu. CpaBHEHHUE
creneHeil.  [IpeoOpa3zoBaHMsl  BBIpaKEHMH,  COAEp)KAIUMX  CTENEHHU. 6 J14, M2,
Pemenue § M7, 116, 117
II0OKa3aTeIbHBIX YPABHEHHUI U HEPABEHCTB.
3| Haxoxnenue 3HavyeHW# jorapudma Mo MPOM3BOILHOMY oOcHOBaHHWIO. Ilepexon ot
OJHOIO  OCHOBaHMsA Jorapupma k  apyromy. CpaBHeHHe  Jorapugpmos. 6 14, M2,
JlorapugmupoBaHue 1 NOTEHIIMPOBAHUE BHIPAKCHH. M7, T16, T17
Pemienue norapupmMudeckrux ypaBHEHHH U HEPABEHCTB.
CamocrosiTeibHasi padora. 4. M2
Pabota ¢ yueOHOI U crIpaBOYHOM JUTEPaTypOil, paboTa ¢ KOHCIIEKTOM JIEKIUH, pelieHne 12 Hé H7’
yIpaXKHEHUH 10 00pasily, MOATr0TOBKa pedepaToB U COOOIICHHUH. ’
Tema 1.5. Conep:xanue yueOHOIro MaTepuaJa
OcHOBBI 1| Panguannas mepa yria. CuHycC, KOCUHYC, TAHI'€HC U KOTAHT€HC yria. 3HaKH1 CHHYCa,
TPUTOHOMETPUH KOCHHYCA, TAHI'€HCA M KOTAHI€HCA 110 YETBEPTSAM.
OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA. 8
®opmyisl ipuBeaeHus. PopMyiibl cioxeHus. PopMyibl IBOMHOrO yria. PopMyibl 1\1412’ 11:11;’
)

IIOJIOBUHHOTO yTJIa.

[IpeoOpa3oBanue CyMMBbl TPUTOHOMETPUYECKMX (YHKUMH B IPOU3BEJICHUE
[IpeoOpa3oBanus MPOCTEHIINX TPUTOHOMETPUUECKUX

BbIpakeHUll. Tpuronomerpruyeckue GyHKIMU, X CBONCTBA U

rpadukH.

OO6nacTp ornpeieneHus] © MHOXKECTBO 3HAUEHUH TPUTOHOMETPUYECKUX  (DYHKIHA.
OOpaTHble TpUrOHOMETpUUYECKHE QYHKIMU. APKCUHYC, apKKOCUHYC, apKTaHT€HC U
ApPKKOTaHI€HC.

[Ipocreiimme TPUroHOMETPUUYECKNE YPABHEHUSI.

PelreHne TpUroHOMETPUYECKUX YPAaBHEHUH OCHOBHBIX THUIIOB.

[Ipocreiimme TPUrOHOMETPUYECKNE  HEPABEHCTBA.

u

IIpakTH4eckue 3aHATHA




1| PapuanHbII MeTOA N3MEpPEHUS YIVIOB BPAIllEHUs U CBA3b C I'PayCHOI MEpPOM.
ITpumenenue Gpopmy it peoOpa3oBaHUs TPUTOHOMETPUUYECKUX

BbIpakeHUi. [IpocTeinime TpUroHOMETpUYECKUE YPABHEHUSI U HEPABEHCTBA. 1 JI8, M7,
Penrenne TpuroHoMeTpUYECKUX YPaBHEHU U HEPABEHCTB. 4 116, I17
Conep:kanue y4eOHOIro MaTepuaa
1| HocnenoBarenbHOocTH. CIIOCOOBI 3a1aHUS M CBOMCTBA YMCIIOBBIX
Tema 1.6. Hauana nocnenoBarensHocTell. [lonsTre o nmpexaene nocnenoBareabHOCTH. CylieCTBOBaHUE
MaTeMAaTHYeCKOro IpeJieja MOHOTOHHOM OrpaHMuYeHHOM ociieioBareabHocTU. CyMMUpOBaHUE
aHaJIM3Aa. MIOCJIEI0BATEIbHOCTEM.
IIpousBoaHas u eé [TpouzBonnas. [ToHsATHE O TPON3BOAHON (PYHKIINH, €€ TEOMETPUUYECKHIA U (PU3NIECKHUIA 6
NpUMeHEeHHue. CMBIC. YpaBHEHHE KacaTtenbHOW K rpaduky ¢yHkuuu. I[IpousBogHbBIE CYMMBI, J12, 111,
pa3HOCTH, NpPOU3BEJIEHUS, YacTHOro. IIpom3BoaHBIE OCHOBHBIX 3JIEMEHTAPHBIX 119, I110
¢bynkuuii. [IpousBomHas crnoxkHod ¢yHknuu. [IpuMmeHeHue TPOU3BOAHONU K
WCCIICIOBAaHUIO (YHKIMH M TOCTpoeHuio rpadukoB. Bospacranue u yObIBaHHe
GyHKIMH, COOTBETCTBHE BO3pacTaHus U yObIBaHUS (DYHKIIHI 3HAKY MPOU3BOTHOM.
IIpakTH4eckue 3aHATHSA
1| YucmoBas mocmenoBaTenbHOCTb, CIOCOOBI €€  3aJaHMs, BBHIYHCIICHHS
4YIEHOB NocaeaoBareabHocTu. Haxoxkaenue npenena
IIOCJIEJ0BATEIbHOCTH.
[IpaBuiia u popmyisl nuddepeHpoBanus, TadINIIa TPOU3BOJHBIX JIEMEHTAPHBIX 1 M2, M11,
byHKIHi. 4 110, 1118
MexaHn4eCcKnid U TEOMETPUYECKHI CMBICI IIPOU3BOJIHON. Y PaBHEHUE KACATEIBHOMN B
o01eM BHE.
HccnenoBanue pyHKIMH ¢ TOMOIIbIO TPOU3BOAHOM.
Haxoxxnenre HanOobIIero 1 HAMMEHbBILET0 3HAUCHHUS
GYHKIIH.
Coaep:xxanue yueOHOIro MaTepuaJa
1| TIlepBoobpasuas u uHTErpail. [[puMEHEHHE ONPEIETEHHOr0 HHTErpaIa IS HaX 0K ICHUS 4 JIe, 1110,
Tema 1.7. UaTerpan n TIoMIaAu KpuBOJIMHEHHOU Tpanennu. @opmyna Hetorona—IJlelioanma. [lpumenenus I118
ero NpuMeHeHue. UHTerpaia B pu3nKe U reoMeTpuHu.
IMpakTunyeckue 3aHATHS
MIl1,
1| Hurerpan wu mnepBooOpa3Has. Haxoxxmenue mepBooOpa3HOM | 5 I110,
BBIYHCIIEHUE ONPEEIEHHOT0 HHTErpana. [I[pumenenue uurerpana Juist 0 1118

BBIYHCIICHUA (1)I/IBI/I‘ICCKI/IX




BEJIMYHH U TUIOIIAIeH Guryp.

CamocrosiTesibHasi padora.

PaGora ¢ yueGHOM U CIIPaBOYHOM JIUTEPATYPOI, paboTa ¢ KOHCIIEKTOM JIEKIIHUIA, PEIEHHE 18 JI5, M11,
yHpakKHEeHHH 1o 00pasily, IOAroTOBKa Pe(GEPaToB U COOOIEHHIA. I18
Paznen 2. KomOuHaTopuka, CTATHCTHKA M TEOPUS BEPOSITHOCTEI. 26
Conep:xxanue yueOHOro MaTepuaJia
1| OcHOBHBIE MOHATHSA KOMOMHATOPHUKH. I10CUET YKCIIa pa3MEIEHHH, TIEPECTAHOBOK, JI1, 113,
couetanuii. @opmyna 6uHoma Herotona. CBolcTBa GHHOMHHAIBHBIX KO3(Q(OHIMEHTOB. 4 I14, IT19
T 21 Tpeyronbuuk [lackansa. [lonstue rpacda, cBsznoro rpada. epesbs.
K?:{%H;H;Topn IpakTHyecKue 3aHATHS
. 1 | IIpaBuia kKoMOMHATOPUKH. Pelenne KOMOMHATOPHEIX 3a1a4. Pasmerenus, 8 J9OM
COYETaHUS 7MI1
1 nepecTanoBku. bunom Herotona u tpeyronsnuk ackans. [IpukinagHble 3a1a4m. , 114
Conep:xxanue yueOHOro MaTepuasa
1| CoObITHE, BEpOATHOCTH COOBITHS, CII0KEHUE U YMHOKEHUE BeposiTHocTel. [lonsTue o
HE3aBUCHMOCTH COObITHI. JICKpETHAs CllyyaiiHas BEIMYMHA, 3aKOH €€ PacIpeIe/IeHus.
Tema 2.2. Juementnl YuCII0BblE XapaKTEPUCTHKK JUCKPETHOM CITydaifiHOM BennauHbl. [loHATHE 0 4 Mg, 111,
reopun . 3aKOHE OOJIBLIMX YUCEN. 1112, TT13
BEPOSITHOCTEN M [IpencTaBnenne JaHHBIX (TaOMUIIBI, IMATPAMMBI, TPaQUKH), TeHEpATbHAS
MATEMATHHECK COBOKYITHOCTB,
(c)faTHCTMKn. BBIOOPKa, CpEIHEE apH(I)MeTqucxoe: MeJIhaHa.
[ToHsATHE 0 331a9aX MaTEMaTHIECKON CTATHCTHKH.
IIpakTH4eckHe 3aHATHA
1| Knaccuueckoe onmpeeneHHe BEPOSTHOCTH, CBOMCTBA BEPOATHOCTEH, TEOPEMA O CyMME J19,
BEpOATHOCTEH. BrIuncienne BeposATHOCTeH. IIpefcTaBleHHe YHCIOBBIX 10 M2,
nanHbIX. [IpUKIIaHbIE 3a1a4H. 12,
1113,
1118
Pasnen 3. leomerpus. 10
6

Conep:kaHue y4e0OHOro MaTepuaa




Tema 3.1. Ilpsimbie
MPOCTPAHCTBe.

H

1| B3saumHOe pacnoiyio’keHHe ABYX NMPSMBIX B IpocTpaHcTBe. [lapamienbHoCTh psIMON 1
miockocTy. [TapannensHocTs mockocTel. lleprnenauKyIspHOCTD IPSIMON U
IJIOCKOCTH. [leprieHIuKysp 1 HaKJIOHHAs. YTOJI MEKAY NPSAMOU U IIJIOCKOCTBIO.
JIByrpaHHbIi yrojl. YToJI MeXKy IIIOCKOCTIMU. [lepreHauKyaspHOCTb JIBYX
IIJIOCKOCTEM.

I'eomerpuueckue peodpa3zoBaHus IPOCTPAHCTBA: MapaJlIeIbHbIN IEPEHOC, CUMMETPUS
OTHOCHUTEJIBHO IUIOCKOCTH.

[TapannensHoe npoekTupoBanue. [1nomans OpTOroHaNbHON NPOEKIUH.

N300paskeHre MPOCTPAHCTBEHHBIX (pUryp.

10

JI3, M5,
M9, 1114,
IT16, IT19

IIpakTHyeckue 3aHATHS

1| BzaumHOE pacmoyioKeHUs MPSIMBIX. YTOJI MEXKIY MPSIMBIMU.

B3aumHoe pacrnonokeHue OpsMbIX M TUIOCKOCTed. [lepneHAuKymsp ¥ HAaKJIOHHas K
IUIOCKOCTH. YTOJI MEXAYy MpsMOW M IJIOCKOCThIO. TeopeMbl O B3aMMHOM
PaCMOIO0KEHUH MPSMOI U MIOCKOCTH.

Teopema 0 Tpex neprneHAnuKyJsapax.

[Ipu3Haku U CBOMCTBA MapaIeNbHbIX U NEPIEHANKYISIPHBIX TTOCKOCTEH.

Paccrosamne oT TOYKH J0 IINIOCKOCTH, OT HpﬂMOﬁ A0 IJIOCKOCTH, PACCTOAHUC MCKIAY
MIJIOCKOCTSIMHU, MEXIY CKPEUIMBAIOIIMMUCS TPSIMBIMH.

[TapannensHOE MPOEKTUPOBAHUE U €r0 CBOMCTBA. Teopema o miIomaam OpTOrOHaIbHOU
MIPOEKIIUHA MHOTOYTOJIbHUKA.

JI3,M2,M5,
I11, 1114,
[116

CamocrosiTesibHas padora.
Pabota ¢ yueOHOI U cripaBOYHON JTUTEPATYPO, paboTa ¢ KOHCIIEKTOM JIEKIIHH, perieHue
yOpaXHEHUH 1o 00pasily, HOAroToBKa pedepaToB U COOOIIEHUH.

11

JI3, JIS,
M2,I11

Tema 3.2.
Koopaunatsl u
BEKTOPBI.

Conep:xxanue yueOHOro MaTepuasa

1 IlpssmoyronbHas (ieKkapToBa) cUcTeMa KOOPJMHAT B pocTpaHncTBe. Popmyna
paccTOosSHUS MEX]Ty IByMsI TOUKaMU. Y paBHEHUS c(epbl, INIOCKOCTU U IPSIMOH.
BexTopsl. Moaynbe Bektopa. PaBeHCTBO BeKTOpOB. ClI0KEHHE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha 4MUCIIO. Pa3iiokeHue BEKTOpa MO HANPABIECHUAM. YTOJI MEXKIY IBYMs
BekTopamu. [Tpoekuns BekTopa Ha ock. Koopaunats! Bektopa. CkanspHoe
IIPOU3BE/ICHNE BEKTOPOB.

J13, M4,
17

IIpakTH4eckue 3aHATHA




1| Bexkropsl. [eiicTBus c BekTopamu. JlekapToBa cuctema KOOpAUHAT B IPOCTPAHCTBE.
VYpaBHeHHE OKPYKHOCTH, cpepsl, IIIOCKOCTH. PaccTosiHne Mexay Toukamu. JleicTBus
C BEKTOpaMH, 3aJJaHHBIMU KoopanHaTaMu. CKaJIspHOE POU3BEIECHUE BEKTOPOB.
BexTopHOoe ypaBHEHHE NIPAMOH U INIOCKOCTU. Mcronp30BaHMe BEKTOPOB IIPU
JOKa3aTeJIbCTBE TEOPEM

CTEpEOMETPUH.

JI3, M12,
I117, 1118

CamocrosiTesibHasi padora.
PaboTa ¢ yueOHOl 1 CrIpaBOYHOM JTUTEPATypO, paboTa ¢ KOHCIIEKTOM JICKIIUMA, PEIICHHE
yOpaxHEHU 110 00pasily, HOAroToBKa pedepaToB U COOOIIECHUH.

JI3, JIS,
1118, M12

Coaep:xxanue yueOHOro MaTepuaJia

MHororpansslie yriel. Belllykible MHOrorpanHuku. IIpsMas M HakJIOHHas NIpU3Ma.
[IpaBunbnas npusma. [lapamnenenunen. Ky6. [Mupamupa. [lpaBunbHas nupamuja.
VYceuennas nupamuaa. Terpasap.

CummMmetpun B KyOe, B mapaijienenumnese, B mpuMe u B nupamujae. Ceuenus Kyoa,
IIPHU3MbI U TUPpAMHUBI. HpeI[CTaBJIeHI/Ie O IMPpaBUJIbHBIX MHOI'OI'PAaHHUKAX.

Tema 3.3. Hunuaap u konyc. YcedeHHbI koHyc. OceBble CEUeHUS U CEYCHMs], apaljieNIbHbIe
MHororpaHHUKH OCHOBAHHUIO.

U KpYTJible TeJia. lap u chepa, ux ceuenus. KacarenpHas IIoCcKOCTh K

chepe. O6bem u ero usmepenue. Marerpansuas Gopmyina

o0Bema.

dopmyrel 00beMa Ky0a, IPSIMOYTOJIBHOTO TIapalIeIIeIHITe [a, IIPU3MBI, [IAIHH/IPA.
dopmynsl 00beMa mHpaMuIbl U KoHyca. DopMyIibl IO TOBEPXHOCTEH IUITUHAPA
1 KoHnyca. ®opmyibl o0beMa 11apa u 1miomaau chepsl.

[Tomo6ue Ten. OTHOLIEHUS TUIOMIAAEH TOBEPXHOCTEH U 00BEMOB MOAOOHBIX TET..

14

JI1, M4,
1, 1115

[MpakTnyeckue 3aHATHS

[EEN

Paznuunblie BUABI MHOTOTPaHHUKOB. VX 300pakeHus], CEUEHUS U Pa3BEPTKU.
CumMMeTpus Te BpallleHUs] 1 MHOTOI'paHHUKOB. Brruucienue miomianeit 1 00beMoB.

18

J14, M7,
MI0, IT15,
I118

CamocrosiTeibHas padora.
PaGoTa ¢ yueOHOM 1 cripaBOYHOM JTUTEPATypO, paboTa C KOHCIIEKTOM JICKIIUMA, PEIICHHE
yOpaXHEHUH 1o 00pasily, HOAroTOBKa pedepaToB U COOOIIEHUH.

12

JI4, 1115,
I118

KoncyabTanumn

IIpomexyTouynas aTrecTanus (3K3aMeH)
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Jli1 XapaKTepUCTUKH YPOBHS OCBOCHMSI yUeOHOT0 MaTepualla UCIOJIb3YIOTCS Clelytolne 0003HaYeHNU:
1. — o3HaKOMUTENBHBIH (y3HABaHUE paHEee N3yUYEHHBIX OOBEKTOB, CBOWCTB);
2. — penpoAyKTUBHBIN (BBIIOJIHEHUE IEATEIILHOCTH 110 00pa3ily, UHCTPYKLUHU WU 110/ PYKOBOJICTBOM)
3. — IPOAYKTUBHBIN (IJITAHUPOBAHUE U CAMOCTOSITENILHOE BBIIIOJIHEHHE JCITEIbHOCTH, PEIICHUE TPOOJIEMHBIX 33/1a4)



4 YCJIOBUA PEAJINBALIIUU ITPOT'PAMMBI YYEBHOT'O ITPEJIMETA

4.1 MaTepuaJibHO-TEXHHMYeCKOe o0ecnieyeHne

Jyig peanu3anuu mporpaMMbl y9eOHOTO MPEAMETa MPEIyCMOTPEHO HATMYHE CIICTYIONTIX
CHeIHalIbHbIX TOMEIECHHI:

— Kabuner MaTemMaTHKU:

— OcHoBHOe o6OopynoBanue: Jlocka monakatHas; MyJabTUMEIUHHBIA KOMIUICKT
(mpoektop Casio XJ-V2, skpan Lumien EcoPicture); Ilaptel yuenuveckue npoiiHbie; CTomn
npenogasarens; CTynbsl.

— Ilporpammuoe oGecneuenue: 1. Microsoft Windows 7 Professional (OOO
"[Tacupux Kommwroreper ['pyn", 'K Ne55 ot 03.05.2011 r., mumensus Ne48467770 ot
06.05.2011 1.). 2. Microsoft Office ProPlus 2010 Russian Acdmc (OOO "Ilacuduxk
Komnerotepst I'pyn", 'K
Ne254 o1 01.11.2010 r., muniensus Ne47549521 ot 15.10.2010 r., 6eccpouno). 3. Google Chrome
(cBoOomHoe). 4. Adobe Acrobat Reader (cBoGomHOE).

4.2 UudopmaninoHHOe oDecnieyeHne Peain3alui NPorpaMmbl

JUis  peanm3anmuu  TporpaMMbl  ydeOHOTO mpeamera OuOmmoreunsii ¢onx BBIY
YKOMILJICKTOBAH IEYaTHBIMU U 3JICKTPOHHBIMU U3JAHUSIMHU.

OOyyaromuecs U3 YUCJia MHBAIUJIOB U JIUI] C OTPAaHUICHHBIMU BO3MOKHOCTSIMH 3I0POBbSI
oOecrieyeHbl NeYaTHBIMU W (WJIM) DJIEKTPOHHBIMH 00pa3oBaTeIbHBIMU pecypcamu B (opmax,
aJaNTUPOBAHHBIX K OTPAHUYCHUSM UX 3I0POBbSL.

OcHoBHasi iuTEpaTYypa
1. Amumos, HI.A. Komsarun, FO.M. u gp. Maremaruka: anrebpa ©u Hayaia
MaTeMaTHYeCKOT0 aHajiun3a, reoMerpus. Anredpa u Havana: yueOHuk. @I'OC / III. A. Anumos,
0. M. Komsarun u ap. — Mocksa: U3znarensctBo «IIpocBemenuey, 2022. — 463 c. — ISBN:
9785090717298
2. Aranacan, JI.C., byry3oB, B.®. u gap. Maremaruka: anrebpa M Hayana
MaTeMaTHYeCKOro aHajinza, reometpus. ['eomeTpus: yueOHuk (ba3oBblil 1 yriayOieHHbIN YPOBHU)
/ JI.C. AtanacsH, B.®. byty30B u 1p. - MockBa: M3natensctBo «IIpocBemenue», 2022. — 287 c. -
ISBN: 9785090876452
3. boromonos, H. B. Anrebpa m Hauyama aHanmu3a: y4yeOHOe IMocoOMe Ui CpeTHEro
npodeccuonansHoro oodpasosanust / H. B. boromonoB. — Mocksa: U3znarensctBo FOpaiit, 2023.
— 240 c. — (IIpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-09525-8. — Tekcrt:
sanextpouHbiii. — URL.: https://urait.ru/bcode/469825
4. Ceppix, M.IO. MaremaTtuka: y4eOHHK M TNPAKTHUKYM S CPEIHEro MpogecCHOHAIbHOIO
obpazoBanusi / W. 0. Cenpix, lO. b. I'pebenmukoB, A.JO.IlleBeneB.— MockBa: WM3naTenscTBO
IOpaiit, 2021. — 443 c.— (IIpodeccuonansHoe obOpazosanue). — ISBN 978-5-9916-5914-7. —
Tekcer : anextponnsiii / OBC KOpaiit [caiit]. — URL: https://urait.ru/bcode/469860.
5. Cuzpiit C.B. Jlekuuu no aHaluTHYecKoW reomerpuu: yueoHoe mocobue / C. B. Cusblif. —
MockBa : ®usmariaur, 2021. — 254 c¢. — ISBN 978-5-9221-1925-2. — Tekct : 3IEKTPOHHBIM.-
URL: https://biblioclub.ru/index.php?page=book&id=687742

JlomoJiHuTeIbHAS JIUTepaTypa

1. T'ucun B.b., Kpemep H.ILI.. Marematuka. IIpaktukym: yue6HOe mocobue s By3os/ B.b.
I'mcun, H. 1. Kpemep. - Mocksa: U3marensctBo FOpaiit, 2023. — 204 c. - (Bricmiee oOpa3zoBanue). -
ISBN 978-5-9916-8785-0. - Tekct: anexrponnsiid. - URL: https://urait.ru/bcode/511699.

2. Kpemep H.II.. MatemaTtuka mist komutemkei: yaednoe mocooue s CI1IO/ H. 1. Kpemep.
— 11-e ma. - Mocksa: UznmarenbctBo HFOpaiir, 2023. - 362 c.: wi - (IlpodeccuonanpHoe
obpazoBaHme). - ISBN  978-5-534-15601-0. -  Tekcr:  anektponHsmi. -  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, IO. B. MaremaTtnka : Y4eOHHK M TPAKTUKyM IS CPEIHEro
npodeccuonanbHoro obpaszosanus / FO. B. I1aBmouenko, H. III. Xaccan ; mox o6mieit pexaknueii 1O.
B. IlaBnrouenko. — 4-e u3j., nepepad. u gomn. — Mocksa : U3marensctBo IOpaiit, 2022, — 238 ¢. —
(TIpodheccuonansuoe obpazoBanue). — ISBN 978-5-534-01261-3. URL.: https://urait.ru/bcode/489875.

HNHuTepHeT — pecypcsl:

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

2. Www.edu.ru — ¢eaepalibHbIi TOPTAT POCCUHCKOTO 00pa30BaHus;

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

4. www.fcior.edu.ru (MadopmanroHHbIe, TPEHUPOBOYHBIC H KOHTPOJIbHBIC MATECPUAIIbI);
5. www.school-collection.edu.ru (Eaunast xosutekiuu 1udpoOBBIX 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 PE3YJbTATOB OCBOEHHMSA YYEBHOI'O IIPEIMETA

KOHTpOJIB H OLICHKa C(bOpMI/IpOBaHHOCTI/I JIMYHOCTHBIX, MCTAIPCAMETHLIX U NPCIMCETHBIX PC3YyJIbTATOB

OCYIIECTBJIAIOTCA B COOTBETCTBUU CO CICAYIOMIMMHU IMMOKA3ATCIAMMU:

Pe3yabTaTsl 00yyeHus

OcHOBHDBIE MOKA3AaTE/IH OLICHKHU pe3yJbTaTa

Tema

OueHo4Hoe CpeacTBO

JInyHoOCTHEIE

JI1 - chopMHUpOBaHHOCTH
IIPE/ICTAaBICHUM O MaTeEMaTUKE KaK
YHUBEPCAILHOM SI3bIKE HAYKU,
CPEICTBE MOJEIUPOBAHNS SIBICHUN
Y TIPOLIECCOB, UAESIX U METOAaX
MaTeMaTUKU

Tema 1.1. BBenenue
Tema 1.2. PazButne noHsatus o
quciie

Tewma 2.1. KomOunaTroprka
Tema 3.3. MHOTOrpaHHUKHU U
KpYTJIbIE Tella

YCTHBIN OMPOC (11.5.1)
YCTHBIN OIPOC (11.5.1)
[IpakTyeckoe 3aHATHE
Neo 1 (camocTosiTennbHast
pabora)

YCTHBIN OIPOC (11.5.1)
YCTHBIU OITPOC (11.5.1)

JI2 - mnonumanue 3Haunmoctu | Tema 1.6. Hauana YCTHBIN OIPOC (11.5.1)
MaTeMaTHKU JUTSt Hay4YHO- | MAaTEMaTUYECKOIO aHaIu3a.

TEXHUYECKOT O nporpecca, | [IpousBonHas u eé

c(OpPMUPOBAHHOCTH OTHOIICHUS K | IPUMEHEHHE

MaTeMaTMKe Kak K  4acTu

00I1IeueI0BEYECKOM KYJIbTYpbI

4yepe3 3HAaKOMCTBO C MCTOpUEH

pa3BUTHUs MaTeMaTUKH,

JBOJIIOLAEH MaTEMaTUYECKHUX

uaeun

JI3 - pasButue soruueckoro | Tema 1.3. @yHkiuu u rpa@uku | yCTHBIN ONpoC (1.5.1)
MBIIIEHNs], TpocTpaHcTBeHHoro | Tema 3.1. [Ipsimele n YCTHBIN OIPOC (11.5.1)
BOOOpa)KE€HUs, AJITOPUTMHYECKON | IJIOCKOCTU B IPOCTPAHCTBE [IpakTuueckoe 3anarue
KYJbTYPBI, KPUTHYHOCTH Ne 1 (camocTosiTenbHas
MBIIIICHUS Ha YpPOBHE, pabota)

HeoOxonuMoM  ans Oyaymei | Tema 3.2. KoopauHats! u YCTHBIN OIIPOC (11.5.1)
npo¢ecCuOHAITBHON BEKTOPBI [IpakTrueckoe 3aHsTHE

JESITeNbHOCTH, I MPOIOJIKEHUS
o0Opa3oBaHMs U caMO00OpPa30BaHHUS

Ne 1 (camocTosiTenbHas
pabora)

JI4 - OBJIAJICHUE
MaTeMaTHYeCKUMHU 3HAHUSIMHA U
YMEHUSMH, HEOOXOAMMBIMU B
MTOBCETHEBHOM KH3HH, TUIst
OCBOCHHS CMEXHBIX €CTECTBEHHO-
HaYYHBIX JVCTIATUTAH "
JUCLUHUIUIMH  NPO(ECCHOHATBHOTO
IUKJIA, TUTSt MOy YCHUS
oOpa3oBanHusi B 00JacTix, He
TpeOyIomx yriyOneHHON
MaTeMaTHYeCKOM MOATOTOBKH

Tema 1.2. Pa3zButre noHATUSI O
quciie

Tema 1.4. KopHu, crenenu u
Jorapu@msl

Tewma 3.3. MHOrOrpaHHUKHN U
KpyTJbI€ TENa

YCTHBIN OIpoC (1.5.1)
[IpakTrueckoe 3aHsTHE
Ne 1-2 (camocTrosiTenbHas
pabora)

YCTHBIN OIIpOC (1.5.1)
[IpakTrueckoe 3aHsTHE
Ne 1-3
(camocTtosiTenpHas
pabora)

[IpakTrueckoe 3aHsTHE
No 1 (camocTosiTennbHast
pabora)

JIS - TOTOBHOCTB ¥ CITOCOOHOCTH K
00pa30BaHMIO, B TOM YHCIE
caMm000pa30BaHUIO, HA
IIPOTSKCHUU BCEH XKU3HU

Tema 1.7. UnTerpan u ero
MIPUMEHEHHE

Tema 3.1. IIpsimble u
MIJIOCKOCTH B IPOCTPAHCTBE

YCTHBIN OITPOC
(m.5.1)
YCTHBIN OMPOC (11.5.1)




Tema 3.2. KoopauHatel u
BEKTOPBI

YCTHBIN OIPOC (11.5.1)

JI6 - co3HarenbHOE OTHOIICHUE K
HEIPEPHIBHOMY 00pa30BaHUIO Kak
YCIOBUIO YCIELIHOU
npodeccuoHaIbHOM u
00I1IECTBEHHOM IE€SITCILHOCTU

Tewma 1.7. UnTerpan u ero
MIpUMEHEHHE

YCTHBIN OITPOC (11.5.1)

JI7 - TOTOBHOCTB U CIOCOOHOCTH K
CaMOCTOATEJILHON TBOPYECKOU U
OTBETCTBEHHOU IEATEIHHOCTHA

Tewma 1.3. ®yHkiuu u rpaduxu

[TpakTHYeckoe 3aHATHE
Neo 1 (camocTosiTennbHast
pabora)

JI8 - TOTOBHOCTD K KOJUIEKTHBHOM

paboTe,  COTPYOHHUYECTBY  CO
CBEPCTHUKAMH B
oOpa3oBarenbHOM, OOIIECTBEHHO
TIOJIC3HOH, y4eOHO-

HCCIIEIOBATENILCKON, MPOESKTHON U
JIPYTUX BUAAX JEATEIbHOCTH

Tema 1.5. OcHOBBI
TPUTOHOMETPHH

[IpakTrueckoe 3aHsiTHE
Ne 1 (camocTosiTenbHas
pabora)

JI9 - OTHOIIICHUE K
npodecCHOHATEHON AEeSITeILHOCTH
KaK BO3MOXXHOCTH y4YacTHsl B
peIICHUH JIUYHBIX,
OOIIECTBEHHBIX,I'OCYIapCTBECHHBIX
00IIEeHAIIMOHAIBHBIX MPO0JIEM

Tewma 2.1. KomOunaTopuka

Tema 2.2. DnemMeHTbI TEOPUH
BEPOATHOCTEH U
MaTeMaTHYeCKON CTaTUCTUKU

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

MeTaHpe,I[MeTHHe

M1 - ymeHue onpeaensiTh Ueiau
NesTeIbHOCTH, 331aBaTh
napamMeTpsl ¥ KpUTEPUU UX
JOCTUKECHHUSI

Tema 1.3. ®ynkuuu u rpaduku

YCTHBIU OITPOC (11.5.1)

M2 - yMeHnEe BHOCUTb KOPPEKTHUBBI
B JICSITENIbHOCTD, OIICHUBATh
COOTBETCTBHUE PE3YJILTATOB LIEIISIM,
OLICHUBATh PUCKU MOCIEICTBUN
JESATEIBHOCTH

Tema 1.4. KopHu, crenenu u
Jorapu@msl

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

Tema 2.2. DnemMeHTbI TEOpUH
BEPOATHOCTEN U
MaTeMaTH4eCKON CTaTUCTUKH
Tema 3.1. Ilpsamble u
IJIOCKOCTH B MPOCTPAHCTBE

[IpakTuyeckoe 3anaTue
Ne 1-3(camocrosiTenbHas
paborta)
[IpakTrueckoe 3aHsTHE
Ne 1 (camocTosiTenbHas
pabora)

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

M3 - BrageHne HaBLEIKAMU
M03HaBaTENbHOM, yueOHO-
HCCIEA0BATENIBCKON U POEKTHON
NeSITeIbHOCTH, HAaBBIKAMU
paspernieHus mpooaemM

Tema 1.3. ®ynkuuu u rpadpuku

[IpakTnueckoe
3aHATHE
Nel(camocrositenpHas
pabora)

M4 - ciocOOHOCTH U TOTOBHOCTE K
CaMOCTOSITEIIEHOMY TTOMCKY
METOJIOB PEIICHHSI MPAKTUIECKUX
3aJ1a4, MPUMCHECHHIO Pa3TUIHBIX
METOHO0B IMO3HAHUSA

Tema 3.2. KoopauHatel u
BEKTOPbI

Tema 3.3. MHOrOrpaHHUKH U
KpyTJIble Tela

YCTHBIN OITPOC (11.5.1)

YCTHBIN OITPOC (11.5.1)

MS5 - crt0COOHOCTE BBISIBJIATH

Tema 3.1. Ilpsmpie wu

YCTHBIN onpoc (11.5.1)




MPUYUHHO-CIIECTBEHHBIE CBS3U U
aKTyaJIU3UpPOBATH 3aJ1a4y,
BBIJIBUTATh TUIOTE3Y €€ PEIICHHUS,
HaXOJUTh apTryMEHTHI JJIsI
JIOKa3aTeJIbCTBA CBOUX
YTBEPKJICHUH, 3a/1aBaTh
rapaMeTpbl U KPUTEPUU PEILICHUSI

TIJIOCKOCTH B IIPOCTPAHCTBC

[IpakTrueckoe

3aHATHE No 1
(camocrosiTenbHas
pabora)

M6 - crtocoOHOCTh aHATU3UPOBATH
MOJTyYEHHBIE B XOJI€ pelICHUs
3a/lauM Pe3yJIbTaThl, KPUTUUECKH
OLICHUBATb UX JIOCTOBEPHOCTb,
MIPOrHO3UPOBATh U3MEHEHHE B
HOBBIX YCJIOBHSIX

Tema 1.1. BBenenue

YCTHBIN onpoc (1.5.1)

M7 - cnocoOHOCTH BBIIBUTATh
HOBBIC HAIeH, npejyararb
OpUTHHAJIbHBIE MTOAXO0BI Hu
pelieHusi, CTaBUTh NPOOJIEMBI H
3aJ1a4u, JIOIyCKaroLue
aJbTEPHATUBHBIE PEILICHUS

Tema 1.4. KopHu, cTenenu u
aorapudmbl

Tema 1.5. OcHOBEI
TPUTOHOMETPHH
Tewma 2.1. KomOunaroprka

Tema 3.3. MHOTOrpaHHUKHU U
KpYTJIbIE Tela

[IpakTuyeckoe 3anaTue
Ne 1-3
(camocTosTEenBHAS
pabora)
[IpakTuyeckoe 3anarue
Ne 1 (camocTosiTennbHast
pabora)
[IpakTrueckoe 3ansTHE
Ne 1 (camocTosaTenbHas
pabora)
[IpakTuyeckoe 3anaTue
Ne 1 (camocTosiTennbHas
pabota)

MBS - Bi1ageHne HaBLIKAMU
MOJTy4eHus: HHGOpMaIIUU U3
HMCTOYHUKOB PAa3HBIX THIIOB,
CIIOCOOHOCTH CaMOCTOSTEILHO
OCYIIECTBIISTH TIOUCK, aHAITH3,
CHCTEMATHU3AIIHIO U
HWHTEPIIPETAINIO HHPOpMAIHH
pa3IMYHBIX BUIOB U (hopm
MIPEJICTABIICHHS

Tema 1.1. BBenenue

Tema 2.2. DnemMeHTHI TEOpUH
BEPOATHOCTEHN U
MaTeMaTH4ECKON CTaTUCTUKH

YCTHBIN ompoc (1.5.1)
YCTHBIN OITPOC (11.5.1)

M9 - cnocoOHOCTh OCYIIECTBISATh
KOMMYHHUKAITUU BO BCeX cepax
KU3HU, apTYMEHTHPOBAHHO BECTU
Aauainor, yMe€Tb CMATrdaTb
KOH(IUKTHBIE CUTYAIINH,
Pa3BEepHYTO M JIOTUIHO U3JIaraTh
CBOIO TOYKY 3PEHUS C
HUCITOJIB30BAHUEM SA3BIKOBBIX

Tema 1.5. OcHOBBI
TPUTOHOMETPHUHU

Tema 3.1. IIpsamsble u
IJIOCKOCTH B MPOCTPAHCTBE

YCTHBIN OITPOC (11.5.1)

YCTHBIN OITPOC (11.5.1)

CPEICTB
MI10 - cmocobnocTs ToHMMAaTh | | Tema 3.3. MHOrOrpaHHUKH U TPYIIIOBOE TBOPUYECKOE
HCII0JIb30BaTh MPEUMYIIECTBA | KPYTIJIbIE Tela 3aganue (1.5.3)
KOMaHJHOM W WHIWBUAYAIbHOU

paboTsI;

IIPUHUMATh LI  COBMECTHOU

NEeSATEeIbHOCTH, OPraHU30BBIBaTh U
KOOPJAMHHUPOBATh JEHCTBUSA IO €€
IOCTHIKEHHUIO: COCTaBIAThH ILIaH




JNEUCTBUM, pacHpeneiaTb PO C

y4eTOM  MHECHUHl  y4YaCTHHUKOB
00CyX/1aTh pe3yJIbTATHI
COBMECTHOU paboTHI;

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

MPAKTUYECKON 3HAUNMOCTH;
OCYIIECTBISTH TO3UTHBHOE
CTpaTETHYECKOE MOBEICHHC B
Pa3IUYHBIX CUTYAIUSX, POSIBIISTH
TBOPYECTBO U BOOOpAKEHHE, OBITH
WHUIMATHBHBIM.

MI1 - ymeHue camoCTOATENIbHO
COCTABJISITh TUIAH PEIICHUS
MPOOGJIEMBI C YY€TOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANOYTCHUI

Tema 1.1. BBenenue

Tema 1.2. PazBurtue mmoHATUI O

YHUCJIC

Tema 1.3. ®ynkuuu u rpaduku

Tema 1.6. Hauana
MaTeMaTUYeCKOro aHalnu3a.
[IpousBoaHas u eé
MIPUMEHEHHE

Tewma 1.7. UnTerpan u ero
MIPUMEHEHHE

Tema 2.1. KomOuHatopuka

YCTHBIN o1poc (1m.5.1)
[IpakTrueckoe 3ansTHE
Ne 1-2 (camocTosiTenbHas
pabora)

[IpakTrueckoe 3aHsiTHE
Ne 1 (camocTosiTennbHast
pabora)

[IpakTrueckoe 3aHsTHE
Ne 1 (camocTosaTenbHas
pabora)

[IpakTrueckoe 3ansTHE
Ne 1 (camocTosaTenbHas
pabora)
[IpakTuyeckoe 3anarue
Ne 1 (camocTosiTenbHast
pabota)

M12 - cnocoGHOCTh JJaBaTh OLEHKY

HOBBIM  CHUTyallMsiM,  BHOCHTH
KOPPEKTUBBI B JEATEIHHOCTD,
OLICHUBATh COOTBETCTBHUE
pe3ysibTaToOB  LENSM;  BIIAJICHUE
HaBbIKAMH MO3HABATEbHOM
pednexkcun Kak OCO3HaHUS
COBEPIIAEMBIX JNEUCTBUN u
MBICIUTENIBHBIX ~ TPOIECCOB,  HX

pE3yJIbTaTOB U OCHOBAaHMI;
HCII0JIb30BaHNE TPUEMOB
pediiekcuu JUIst OLIEHKH CUTYallUH,
BBIOOPA BEPHOT'O PEIICHHUSI

Tema 3.2. KoopauHatel u
BEKTOPBI

[IpakTrueckoe 3aHsTHE
Ne 1 (camocTosiTenbHas
pabora)

[IpenmertHbie

11 - ymeHnune onepupoBathb
MOHSATUSAMMU: OINIPECIICHHE,
aKcuoma, Teopema, CleICTBHeE,
CBOWCTBO, PU3HAK,
JTIOKa3aTelIbCTBO, PABHOCHIIHHBIC
(hOpMyIHUPOBKHU; yMEHUE
dhopmynupoBaTh 0OpaTHOE U
MIPOTUBOIOJIOKHOE YTBEPKICHUE,

Tema 1.1. BBenenune

Tema 1.4. KopHu, crenenu u
sorapu@msl

Tema 1.5. OcHOBBI
TPUTOHOMETPHUH

Tema 1.6. Hauana
MaTEMaTHYECKOIO aHaJIN3a.
IIpousBojHas u eé

YCTHBIN OMPOC (11.5.1)
YCTHBIN OITPOC (11.5.1)

YCTHBIN OMPOC (11.5.1)

YCTHBIN OMPOC (11.5.1)




IMPUBOJAUTH IPUMCPBI U IIPUMCHCHUC

KOHTPHPUMEPHI, IPOBOJIUTh Tema 2.2. DneMeHTBI TEOpUH YCTHBIN OMPOC (11.5.1)

JIOKa3aTeJIbHBIE PACCYKACHUS P | BEPOSITHOCTEN U

peuieHnu 3a1a4, OLEHUBATh MaTeMaTUYeCKOW CTaTUCTUKHU

JIOTMYECKYIO IIPaBUIIBHOCTD Tema 3.1. Ilpsamble u [IpakTrueckoe 3ansatue Ne

paccyXJIeHU IIJIOCKOCTH B IPOCTPAHCTBE 1 (camocrosiTenbHas
pabora)

Tema 3.3. MHOTOrpaHHUKHU U YCTHBIN OMPOC (11.5.1)
KpYTJIbIE Tella

[12 - ymenue onepupoBath Tema 1.2. Pa3ButHe NOHATHS O | YCTHBIN Onpoc (m.5.1)
MOHSATUSMH: MHOKECTBO, qucie
MOJIMHO>KECTBO, ONEPALUU HaJl
MHOXECTBAMU; YMEHUE
UCIOJIb30BaTh TEOPETHKO-
MHOECTBEHHBIN amnmapar st
OIMCaHUs PEATbHBIX MPOIIECCOB U
SIBJICHUH ¥ MIPU PEIICHUH 337124, B
TOM YHUCJIE U3 IPYTUX YIeOHBIX
MPEAMETOB

[13 - ymeHue onepupoBath Tewma 2.1. KomOuHaTopuka YCTHBIN o1poc (m.5.1)
MOHATHSIMU: Tpad, CBSI3HBINA Tpad,
JepeBo, LIUKIL, Tpad Ha MIOCKOCTH;
YMEHHUE 3a/1aBaTh U OMKUCHIBATH
rpadbl pa3IUuIHBIMH CIIOCOOAMM;
WCIIOJIb30BaTh Tpadbl MPU PEIICHUH

3aa4

[14 - ymenue cBoOOIHO Tewma 2.1. KomOunaTopuka [IpakTrueckoe 3aHsTHE
OIIEpPUPOBATH MOHATHIMU: Ne 1 (camocTosiTenbHas
COUYeTaHHe, NEPECTaHOBKA, YNCIIO pabota)

COUYETaHMM, YUCIIO IEPECTAHOBOK; YCTHBIA Ompoc (m.5.1)

6unoM HrloTroHa; ymeHue
PUMEHSATh KOMOMHATOPHBIE
(baKThl U pacCcy X AeHUS IS
pelieHus 3a1a4

I15 - ymeHnune onepupoBathb Tema 1.2. PazButre NoHATHS O | YCTHBIM OMpoc (m.5.1)
MOHATHSIMU: HaTypaJIbHOE YHCJIO, qucle [IpakTnyeckoe 3anarue
1I€TI0€ YUCII0, OCTATOK M0 MOYJIIO, Ne 1 (camocTosiTenbHast
paloOHaIbHOE YHCIIO, paborta)

HUpPaAMOHAIIBHOE YHCIIO,
MHOECTBA HATyPAJbHBIX, LIEIBIX,
paIrMoOHATBHBIX, TEHCTBUTEIHHBIX
YHUCeN; YMEHHE UCTIOIb30BaTh
MIPU3HAKHU JACIIUMOCTH,
HAaUMEHBIIUI OOLINI JETUTEND U
HaWMEHbIIIee 0011Iee KpaTHOE.,
anroput™ EBKInaa npu penieHnu
3a7a4; 3HAKOMCTBO C Pa3INYHbIMU
MMO3UIIMOHHBIMHA CHCTEMaMH

CUMCIICHUA
16 - ymenue cBoOOIHO Tema 1.4. KopHu, crenenu u YCTHBIN OIpOC (1.5.1)
OIIEpPUPOBATH MOHATHSMHU: CTENIEHb | JOrapu(pMbl [IpakTuyeckoe 3aHsTHE

C LIEJIBIM [10KA3aTeIeM, KOPEHb Ne 1-3




HaTypaJIbHOU CTEIEHU, CTEIICHD C

(camocTosiTeTbHAS

palMOHAIBHBIM ITOKA3aTENEM, pabota)

CTEIEHb C ACHCTBUTEIBHBIM Tema 1.5. OcHOBBI YCTHBIN OIPOC (11.5.1)

(BellecTBEHHBIM) MTOKA3aTeNIeM, TPUTOHOMETPUHU [IpakTrueckoe

norapudm yucia, CHHyC, KOCUHYC 3anstue Nel

Y TAHT'€HC MPOU3BOJIBHOIO YUCIa (camocTosTEnBHAS
pabora)

[17 - ymenue onepupoBath
MOHATHUSIMU: TOXIECTBO,
TOXKJIECTBEHHOE MTpeoOpa3oBaHue,
ypaBHEHUE, HEPABEHCTBO, CUCTEMA
YpaBHEHUW U HEPABEHCTB,
PaBHOCUIIBHOCTb YPAaBHEHHUH,
HEPABEHCTB U CUCTEM,
palyoHaIbHble, UppallMOHAIbHbIE,
MOKa3aTelbHbIE, CTEIICHHBIE,
jJorapugmuyueckue,
TPUTOHOMETPUYECKUE YPABHEHUS,
HEPABEHCTBA U CUCTEMbI; YMEHUE
peuiaTh ypaBHEHUs], HEPABEHCTBA U
CUCTEMBI C IIOMOILBIO Pa3IUYHbIX
[IPUEMOB; PEIIATh YPaBHEHUS,
HEPABEHCTBA U CUCTEMBI C
rapamMeTpoM; NPUMEHSTh
YpaBHEHHUsI, HEPABEHCTBA, UX
CUCTEMBI JIJIs1 PELLICHUS
MaTeMaTHUYeCKUX 3ajad U 3a7a4 u3
pa3nuyHbIX 001acTell HayKu U
pearbHON JKU3HU

Tema 1.2. Pa3zButHe noHITUSI O
YuCIIe

Tema 1.4. KopHu, crenenu u

Jorapudmpl

Tema 1.5. OcHOBBI
TPUTOHOMETPHH

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

YCTHBIN OIPOC (11.5.1)
[IpakTuueckoe 3ansatue Ne
1-3 (camocTosiTenbHas
pabora)

YCTHBIN OIPOC (11.5.1)

[IpakTHyeckoe 3aHATHE
Nel  (camocTosiTenbHast
pabora)

I18 - yMeHue CBOOOJTHO
OTIEpPUPOBATH TOHATUAMHU: TpaduK
¢byHkuuu, oOpatHas — QyHKIMS,

KOMIO3UIMS (PyHKUMH, JTUHEHHAs
byHKIUSA, KBagpaTuuHas (QpyHKIUS,

cTereHHass (yHKIOUS C  IeJIbIM
HoKa3aTeseM,
TPUTOHOMETpPHUYECKUE  (YHKIIMH,
oOpaTHble  TPUTOHOMETPHYECKHE
¢byHKIMH, NOKa3aTeNbHas u
jJorapudmuyueckas byHKIUY;
yMEHHE CTPOUTH rpaduKu
byHKIHH, BBITNOJIHATH
npeoOpa3oBaHus rpauKoB
yHKumit;

yMEHHE HCII0JIb30BATh

rpaduku QyHKUMN IS U3YYEeHUS
IIPOLIECCOB M 3aBUCUMOCTEN IIpH

pemeHn  3amad U3 JIPYIHUX
yu4eOHBIX  NpeAMETOB U W3
peanbHOM  JKHU3HU; BBIpAXaTh

dbopMyaMu 3aBHCHMOCTH MEXKIY

Tema 1.3. ®yHK1MHU U rpadUKU

YCTHBIA OIPOC (11.5.1)
[IpakTnueckoe 3aHsATHE
Ne 1 (camoctosiTenbHas
pabora, TBOPUYECKOE
3a/laHue)




BCINYNHaAMMU,

yMEHHue CBOOOTHO
OIIEpUPOBATH HOHATHSAMHU:
YETHOCTh ¢byHKIMH,
HNePUOANYHOCTh GyHKIIH,
OTpaHUYEHHOCTh byHKIMH,
MOHOTOHHOCTb byHKIIH,

SKCTpeMyM (PYHKLUH, HaUOOJbIIEe
Y HauMEHbIIee 3HaYeHUs] QyHKINU

Ha MIPOMEKYTKE; yMEHHUE
IPOBOANTH HCCIIeJOBaHHE
byHKIUY;

yMeHHe UCIIOJIb30BATh

CBOWCTBA U TpapuKu QYHKUIUH IS
peuIeHusl ypaBHEHHH, HEPaBEHCTB
M 331ad Cc  Iapamerpamy;
n300pakaTb Ha  KOOPIMHATHOM
IJIOCKOCTM MHOKECTBA PELICHUN
ypaBHEHHH, HEPaBeHCTB M WX
CHCTEM

I19 - ymenue cB0OOIHO
OIIEPUPOBATH ITIOHATUAMU:
MOCJICIOBATEIIBHOCTb,
apudmeTnueckas mporpeccus,
reoMeTpuUecKas mporpeccus,
OECKOHEYHO yOBIBAIOIIIAS
reoMeTpHuUecKas mporpeccus;
YMEHHE 33/1aBaTh
MOCIIEI0BATEIHLHOCTH, B TOM YHCIIE
C TIOMOIIBIO PEKYPPEHTHBIX

Gopmyn

Tema 1.6. Hauana

MAaTCMaTHYCCKOIro aHajin3a.

IIpousBogHas u e€
MIPUMEHEHUE

YCTHBIN o1poc (m.5.1)

110 - ymeHue onepupoBarb
MOHATHSIMHU: HENPEPBIBHOCTh
GyHKIMH, aCUMITOTHI rpaduka
¢byHKUIMH, TepBas U BTOpas

MTPOU3BOIHAS ¢byHKIUY,
TeOMETPUUECKUN ¥ (PU3NUECKUit
CMBICII MIPOU3BOJTHOM,
nepBooOpasHas, OIIPEETICHHBIN
WHTETpAJI;  YMEHHE  HaxOJWTh

acUMIITOTHI  Tpaduka  (QyHKIHUY;
YMEHHE BBIYUCISTH TPOHU3BOTHBIE
CYMMBI, TPOU3BEICHHUS, YACTHOTO U
KOMIIO3UIIMN (YHKINH, HAXOIUThH
ypaBHEHHE KacaTelbHOU K rpaduKky
byHKIHH;

YMEHHUE HCII0JIb30BaTh
MPOMU3BOAHYIO ISl HCCIICTOBAHUS
GYHKUMH, UTST HAXO0XKJICHHS
HAWIy4lIero peluleHus B

Tema 1.6. Hauama

MAaTeMaTH4CCKOIro aHajin3a.

[IpousBoaHas u eé
IIPUMEHEHHE

Tema 1.7. UuTerpan u ero
IIPUMEHEHHE

YCTHBIN OMPOC (11.5.1)
[IpakTuyeckoe 3anaTue
Nel (camocTrosiTenbHas
paborta)

YCTHBIN OMPOC (11.5.1)
[IpakTudeckoe 3aHgTHE
Nel (camocTrosiTenpHas
pabota)




MPUKIIAJHBIX, B TOM YHCIIE
COLIMAJIbHO-9KOHOMUYECKUX U
¢bu3nveckux 3amavax, 1
OTpesieNICHUs] CKOPOCTH U
YCKOPEHUST; HaXOIUTh IJIOMIAH U
00BbeMbI GUTYP C TTOMOIIIBIO
MHTETpaja; MIPUBOAUTH IPUMEPHI
MaTEeMaTHYeCKOr0 MOJICTUPOBAHUS
C MOMOIIBIO U PepeHITNATHHBIX
YpaBHEHUI

I111 - ymeHue onepupoBarb
MOHATUSAMH: KOMIIJIEKCHOE YHUCIIO,
COIIPSIKEHHbIE KOMIUIEKCHbBIE

YuCcia, MOAYJIb W ApryMEHT
KOMIUICKCHOTO  4ucia,  (opma
3alUCH  KOMIUIEKCHBIX  YHCEI

(reometpuueckas,
TPUTOHOMETPHUECKAS u
anreOpandeckas); YMETh
MIPOU3BOJIUTH apupMeTHIECKue
NecTBUS C KOMIUIEKCHBIMU
9UCIIaMd; TPUBOAWTH PHMEPHI
HCIOJIb30BAHUS KOMIUIEKCHBIX
YHCe

Tema 1.2. PazBurue moHsATUI O
quciie

YCTHBIN OIPOC (11.5.1)

112 - ymenue cBoOOIHO
OTIepUPOBAThH OHATUSAMU: CPETHEE
apudMeTnyecKoe, MeIraHa,
HauOoJbIIIee U HANMEHbIIIEe
3HAYEHUS, pa3Max, TUCIIEPCHUsL,
CTaH/IapTHOE OTKJIOHEHHE IS
OIIMCaHUs YHCJIIOBBIX JaHHBIX,
YMEHHE UCCIIEI0BATh
CTaTUCTHYECKHNUEC NJAaHHBIC, B TOM
YHClie C MPUMEHEHUEM
rpadUueCcKuX METOI0B U
ANIEKTPOHHBIX CPEJICTB;
rpadUyecKy UCCIIeI0BATh
COBMECTHBIE HAOIIOAEHUS C
MTOMOIIIBIO JHarpamMM paccerBaHUs
Y JTUHENHOW perpeccuu

Tema 2.2. DnemMeHTbI TEOPUH
BEPOATHOCTEN U
MaTeMaTH4eCKON CTaTUCTUKH

YCTHBIN OIPOC (11.5.1)
[IpakTuueckoe 3aHsATHE
Ne 1 (camocTtosiTenbHas
paborta)

[113 - ymenue HaxoauTh
BEPOSITHOCTH COOBITUH C
HCIOJIb30BaHNUEM TpaduyeCcKuX
METOIOB; IPUMEHSTD ISl PEIICHUs
3a1a4 (OPMYJIIBI CIIOKECHUS U
YMHOXEHUS BEPOSATHOCTEH,
(hopMyITy IOJTHOM BEPOATHOCTH,
¢bopmyny bepnymu,
KOMOMHATOpHbIE (PaKThI U
(bopMyJIBI; OLIEHUBATh BEPOSTHOCTH
peanbHbIX COOBITUH; YMEHHE

Tema 2.2. DnemMeHTsl TEOpUHU
BEPOATHOCTEMN U
MaTeMaTH4eCKON CTaTUCTUKH

YCTHBIN OMPOC (11.5.1)
[IpakTuueckoe 3aHsITHE
Ne 1 (camoctosiTenbHas
pabota)




OTIEPUPOBATH TOHITHUSIMHU:
Ciy4aiiHasi BeJTMYMHA,
pacrpeiesieHre BEpOSITHOCTEN,
MaTeMaTU4YeCKOe OKHIaHHeE,
JUCTIEPCHS U CTaHAAPTHOE
OTKJIOHEHHE CITy4YalHOW BEJIMYMHBI,
(byHKIMU pacupeeneHus U
IJIOTHOCTH PaBHOMEPHOTO,
MOKa3aTeJIbHOTO 1 HOPMAIbHOTO
pacrpeiesieHUid; YMEHHE
HCIIOJIb30BaTh CBOMCTBA
M3YUYEHHBIX pactpeneeHun Iist
pelieHus 3aj1ay; 3HAKOMCTBO C
MOHSATHSIMM: 3aKOH OOJIBIINX
9HCEeJl, METOIbI BEIOOPOYHBIX
WCCIIeIOBaHM; yMEHUE MPUBOIUTD
MIPUMEPHI MIPOSIBJICHUS 3aKOHA
OOJIBIITUX YKCENT B IPUPOIHBIX U
OOIIECTBEHHBIX SIBIICHUAX

[114 - ymenue cBo6OIHO
OIIEPUPOBATH TIOHATUSMU: TOUYKA,
npsimMasi, II0CKOCTh, IPOCTPAHCTBO,
OTPE30K, JIyY, INIOCKUI yTOJl,
JIBYTPaHHBIN YTOJl, TPEXTPAHHBII
yroJ, nepeceKkarommecs,
napajuieNbHbIe U
CKPEIIHUBAOIINECS TIPSIMBIE,
MapajyuienbHOCTh U
MEPICHIUKYISIPHOCTD TIPSIMBIX H
TJIOCKOCTEH, YTOI MEeXIY
MPSIMBIMH, YTOJI MEXKTY MIPSMOU 1
MJIOCKOCTBIO, YTOI MEXKITY
TJIOCKOCTSIMU; YMEHUE
WCIOJIb30BaTh MIPU PEIICHUH 3a7a4
M3YYCHHBIE (PAKThI U TEOPEMBI
TUTAHUMETPUH; YMEHUE OlEHUBATh
pa3Mepbl 00BEKTOB B OKPYKAIOILEM
MHpE; YMEHUE ONEePUPOBaATh
MOHATHSIMH: MHOTOT'PaHHUK,
CeueHHe MHOTOTPAHHHKA,
MIPABIIIbHBIN MHOTOTPaHHUK,
npu3Ma, mupamuaa, Gurypa u
MTOBEPXHOCTh BpAIICHUS, IIMIHHID,
KOHYC, Imap, cdepa, pa3BepTka
MTOBEPXHOCTH, CEUCHUS KOHYCa U
WIMH]IPA, TapajUIebHbIE OCH WU
OCHOBAHUIO, CEUEHHE I11apa,
MJIOCKOCTB, Kacaromiasicst chepsi,
WIAH]IPA, KOHYCa; YMCHHE
CTPOUTH CEYCHHE MHOTOTPAaHHUKA,
n300paxkaTh MHOTOIPaHHUKH,
(burypsl ¥ NIOBEpXHOCTH BpaLCHMS,

Tema 3.1. IIpsimble u
TIJIOCKOCTH B IPOCTPAHCTBE

YCTHBIN OITPOC (11.5.1)
[IpakTrueckoe 3aHsTHE
Nel (camocTosiTenbHas
pabora)




UX CEUEHUs], B TOM YHUCIIE C
MIOMOIIBIO JIEKTPOHHBIX CPE/ICTB;
yMEHHUE PUMEHSATh CBOWCTBA
reOMETPUYECKHUX QUTYD,
CaMOCTOSITENTLHO (hOPMYITHPOBATH
OIIpeeICHUS U3y9aeMbIX QUTYD,
BBIJIBUTATh TUIIOTE3bI O CBOMCTBAX
U TIPU3HAKAX T€OMETPUIECKUX
¢uryp, 000CHOBBIBATh WIH
OIIPOBEpraTh UX; yMEHHE
MIPOBOJIUTH KJIaCCH(PUKALUIO HUTYD
0 Pa3IMYHBIM [IPU3HAKAM,
BBINOJIHATH HEOOXOJMMBIE
JOTIOJHUTEIbHBIE TIOCTPOCHHUS

115 - ymenue cBo60IHO
OIIEPUPOBATH MOHATUSIMU:
wiomazab Gurypsl, 00beM QUrypsi,
BEJIMYMHA yTJIa, PACCTOSHUE OT
TOYKH J0 TUIOCKOCTH, PACCTOSTHHUE
MEKy MPSIMBIMH, PACCTOSTHHE
MEXy TUIOCKOCTSIMH, IIJIOMIATh
cdepsl, oAk MOBEPXHOCTH
MUPaMU/IbI, TPU3MBI, KOHYCA,
UWIMHIpa, 00beM Kyoa,
MPSIMOYTOJIBHOTO
napaJulesenune/a, THpaMuIbl,
MPU3MBI, HWIMHAPA, KOHYCAa, I1apa;
YMEHUE HaXOJUTh OTHOILICHHE
00BEMOB NOI00HBIX QUTYp

Tema 3.3. MHOrOrpaHHUKH U
KpYTJIbIE Tena

YCTHBIN OIPOC (11.5.1)
[IpakTuyeckoe 3anaTue
Nel (camocTosiTenbHas
pabora)

I116 - ymenue cBo60HO
OTIEPUPOBATH TIOHATHIMU:
JBUKEHHE, TTapaJlIeTbHbINA
MepeHOC, CHMMETPHS Ha MIIOCKOCTH
U B IPOCTPAHCTBE, TOBOPOT,
npeoOpa3zoBaHue Moa00us,
110J100HBIE (GUTYPBI; YMEHUE
pacro3HaBaTh paBHBIE U MOAOOHBIE
¢burypsl, B TOM 4ucIie B IPUPOJIE,
HCKYCCTBE, apXUTEKTYPE; YMEHUE
HCIOJIb30BATh T€OMETPUUYECKHE
OTHOIICHHUS, HAXOTUTh
reOMETPHUECKUE BETHUNHBI
(mvHAa, yro, miomab, 00beM)
IIPU PELICHNUH 3a7a4 U3 IPyTUx
Y4eOHBIX IPEMETOB H U3
peabHOU JKU3HU

Tema 3.1. IIpsamsble u
IJIOCKOCTH B IIPOCTPAHCTBE

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

I117 - ymenue cB0601HO
OTIEpUPOBATH TOHATUSIMHU:
IIPSIMOYTOJIbHAS CUCTEMA
KOOpPJUHAT, BEKTOP, KOOPIUHATHI
TOYKH, KOOPJIMHATHI BEKTOPA,
CyMMa BEKTOPOB, TPOU3BEICHUE

Tewma 3.2. Koopaunatsel u
BEKTOPBI

YCTHBIN OMPOC (11.5.1)
[IpakTudeckoe 3aHaTHE
Nel (camocTrosiTenpHas
pabota)




BEKTOpa Ha YHCIIO, PA3JIOKEHUE
BEKTOpa 110 0a3ucy, CKaIIpHOe
MIPOU3BE/ICHNE, BEKTOPHOE
MIPOU3BEICHUE, YTOI MEXKTY
BEKTOpPAaMU; YMEHHE UCIIOIb30BATh
BEKTOPHBIN U KOOPJAWHATHBIN
METO/ JIJIsl PEIICHUS
reoMEeTPUUYECKUX 3a7a4 U 3a7a4
JIPYTUX Y4EOHBIX IPEIMETOB;
OIepUPOBAThH MOHATUSAMU: MaTpHULIa
2 x 2 u 3 x 3, onpeneauTeb
MaTpHUILIbl, TEOMETPUYECKHI CMBICIT
OIIpEACIUTEIS]

[118 - ymeHnue monenupoBaTh
peanbHbIC CUTYAIlUU Ha SI3BbIKE
MaTeMAaTUKHU; COCTABIIATD
BBIPQKCHMSI, YPaBHEHUS,
HEPaBEHCTBA M UX CUCTEMBI 110
YCJIOBHIO 3aJ1ayH, UCCIIEIOBATh
MTOCTPOCHHBIE MOJICIU C
WCIIOJIb30BaHUEM alllapara
anreOpsl, UHTEPIPETUPOBATH
MOJTYYEHHBIN pe3yJIbTaT; CTPOUTD
MaTeMaTH4YeCKHE MOJEIIHN C
MTOMOIIIbIO TEOMETPUUYECKUX
MOHSATUN W BEJTMYHH, peliaTh
CBSI3aHHBIE C HUMH MPAKTHYECKUE
3aJ]a4d; COCTaBIIATh
BEPOSITHOCTHYIO MOJIETTh U
MHTEPIPETUPOBATH MOTYUYEHHBII
pe3ybTaT; pelaTh MPUKIaTHbIE
3a/1a4u CpeCTBaMu
MaTeMaTU4YeCKOro aHaJIM3a, B TOM
YHCIIE COIUAIBHO-PKOHOMHUYECKOTO
1 (HPU3UIECKOTO XapaKTepa

Tema 1.6. Hauana
MaTEMaTHUCCKOI'0 aHaIn3a.
IIpousBogHas u e€
MIPUMEHEHUE

Tema 1.7. UnTerpan u ero
NIPUMEHEHUE

Tewma 2.2. DnemMeHThl TEOpUHU
BEPOATHOCTEMN U
MaTeMaTH4YeCKON CTaTUCTUKH
Tema 3.2. KoopauHatel u
BEKTOPBI

Tema 3.3. MHOrOrpaHHUKH U
KpyTJbl€ Tena

[IpakTryeckoe 3aHsATHE
Nel (camocTosiTenbHas
pabora)

YCTHBIU OITPOC (11.5.1)
[IpakTrueckoe 3ansTHE
Nel (camocTositenbHas
pabora)

[IpakTrueckoe 3aHsTUE
Nel (camocTosiTenbHast
pabora)

[IpakTrueckoe 3ansTHE
Nel (camocrosiTenbHas
pabora)

[IpakTrueckoe 3aHsiTHE
Nel (camocTrosiTenbHas
paborta)

I119 - ymenue BbIOUpaTh
MOAXOIALINN METO/ JUIsl pelieHus
3aJ1a4M; IOHUMaHUE 3HAYUMOCTH
MaTeMaTHKU B U3yYEHUU
MPUPOJHBIX U OOIIECTBEHHBIX
IIPOLIECCOB U SIBJICHUI; YMEHUE
pacrno3HaBaTh IPOSIBIIEHUE 3aKOHOB
MaTeMaTHKHU B UICKYCCTBE, yMEHHE
MIPUBOJUTH IPUMEPBI
MaTeMaTHYeCKUX OTKPBITUN
POCCUICKON U MUPOBOU
MaTeMaTHYECKOW HAyKH

Tewma 1.1.BBenenue

Tewma 2.1. KomOunaTopuka
Tema 3.1. Ilpsamsble u
IJIOCKOCTH B IIPOCTPAHCTBE

YCTHBIN OITPOC (11.5.1)
YCTHBIN OMPOC (11.5.1)
YCTHBIN OITPOC (11.5.1)

I[J'I}I OICHKU JOCTHUXKCHUS 3aIlJTAaHUPOBAHHBIX PE3YJILTATOB O6y‘-ICHI/ISI o IpeaAMeETy pa3pa60TaHLI
KOHTPOJIBHO-OLCHOYHBIC CPCACTBA I IPOBCACHUSA TCKYIICTO KOHTPOJIA U HpOMCXCYTOQHOﬁ

aTTeCTalllH, KOTOPhIC pUJIararoTcs K paboueil mporpamme mpeamera.
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1 O0uIne cBeIeHuA

@®oHpa oueHouHbIx cpeiactB (nanee — DOC) npeaHasHaueH A1 KOHTPOJISI U OLICHKH
00pa3oBaTeNbHBIX JOCTIKCHHM OOydJarommxcs 1mo mporpamme ydeOHoro mpeamera OOIL07
Maremaruka.

@®OC BKIIOYAIOT B ce0s KOHTPOJIbHBIE MaTepUaibl Ui MPOBEIEHUS TEKYIIEro KOHTPOJIS
yCIIEBaEMOCTH W IMPOMEXYTOYHOM aTTECTAllMM IO IpPEeaMETy, KOTOpas MPOBOAMUTCS B (opme
9K3aMeHa (C HCHOJBb30BAHHMEM OLIEHOYHOI'O CPEJCTBA — YCTHBIM ompoc B (opMe OTBETOB Ha
BOIIPOCHI OMJICTOB, BHIITOJTHEHUE TMCbMEHHBIX 3aJaHH )

2 Ilnanupyemble pe3yabTaTbl O00y4YeHHS MO TMpeAMeTy, oOecrnednBalOIIue
pe3yJabTaThl 0CBOEHHs 00pa30BaTeIbHOI MPOrpaMMBbI

Kon
pe3ynbTar
a HanmenoBanwue pe3yabTata 00yueHus’
oOy4eHus
1

c(hOpMUPOBAHHOCTH MPEACTABICHUN O MaTEMATHKE KaK YHUBEPCATbHOM S3bIKE

J1 HAYKH, CPEICTBE MOJICTTUPOBAHUS SIBJICHHUI U MPOLIECCOB, UEIX U METOJaX
MaTeMaTUKHU
MOHMMAaHWE 3HAYMMOCTH MaTEeMaTHKU /Jisi HAay4YHO- TEXHUYECKOro Iporpecca,

o c(OpPMHUPOBAHHOCTh OTHOIICHHS K MaTeMaTHKe KaKk K 4acTH O6HI€‘-I€JIOBG‘-IGCKOIZI
KyJIbTYpbl 4epe3 3HAKOMCTBO C HCTOpUEH pa3BUTHS MAaTEMaTHKH, HBOJIOLMEN
MaTeMaTUYECKUX UAEH
pa3BUTHE  JIOTMYECKOTO  MBIIUICHUS,  MPOCTPAHCTBEHHOIO  BOOOpa)KeHUS,

3 QITOPUTMUYECCKONW KYJIBTYPbI, KPUTUIHOCTH MBIIUICHUS Ha YPOBHE, HEOOXOIUMOM
JUTst Oy ytien npogeCcCUuOHAIBHON AeSATEILHOCTH, JUTSl IPOJOJKEHUsST 00pa30BaHus U
OBJIAJICHUE MATEeMATHYSCKUMH 3HAHUSAMH W YMCHHSMH, HEOOXOIUMBIMA B

T4 MOBCEIHEBHOM JKU3HU, NIl OCBOCHUSI CMEXHBIX €CTECTBEHHO- HAYYHBIX AUCIMILITUH
U JIUCIUATUINH MPO(ECCHOHATBHOTO IMKIIA, IS MOJTydeHUsT 00pa3oBaHUs B 00JIACTSX,
He TpeOyomuX yrayOaeHHOW MaTeMaTHYeCKOM MOATOTOBKHI

15 TOTOBHOCTH U cnvoco6HOCTI) K o0pa3oBaHMIO, B TOM YHCJIE CaMO00Opa30BaHUIO, Ha
MPOTSKEHUH BCEU KU3HU

16 CO3HATENbHOE OTHOIICHHE K HEMPEPHIBHOMY 00pa30BaHUIO KaK yCIOBHUIO YCIEIIHOM
po)eCCHOHAIBHON U OOIIECTBEHHOMN JESTEIhHOCTH

17 TOTOBHOCTh U CIOCOOHOCTh K CaMOCTOSITENIbHOM TBOPYECKOW U OTBETCTBEHHOM
JIESITCIIBHOCTH
TOTOBHOCTh K KOJUIGKTUBHOW paboTe, COTPYAHHYECTBY CO CBEPCTHUKAMH B

JI8 00pa3oBaTeNbHOM, 00IIIeCTBEHHO-ITOJIE3HOM, y4eOHO-UCCIIeI0BATEIbCKOM,
MPOEKTHOM M IPYTHX BUAAX ACITEIbHOCTU
OTHONICHHE K TMPOPECCHOHATBHON JCSITEILHOCTH KaK BO3MOXHOCTH YYacTHs B

JI9 pEIIeHWH JUYHBIX, OOIIECTBEHHBIX, TOCYJApPCTBEHHBIX, OOIIEHAIMOHATBHBIX
po0JemM

M1 YMEHHE OINpeAeNsATh LETH IesITeNbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HUX
JIOCTHIKCHUS

M2 YMEHHE BHOCHTb KOPPEKTHBBl B JIEATENLHOCTH, OLECHMBATH  COOTBETCTBHE
PE3yJITATOB IIEJISIM, OIICHUBATh PUCKH ITOCJICICTBUI IS TEIIbHOCTH

M3 BJIQJICHE HABBIKAMHU TMO3HABATENbHOM, Y4eOHO- MCCIEeIOBATENbCKOW U MPOEKTHOMN
JIESITCIIbHOCTH, HABBIKAMU Pa3pelieHus mpooieM

M4 CIIOCOOHOCTP M TOTOBHOCTH K CaMOCTOSITEIbHOMY IIOMCKY METOJOB PpELICHUS
MPAKTUYECKUX 33124, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB IMO3HAHUS




Kon
pe3yJibTar
a

oOydeHus
1

HammeHoBaHue pe3yabTaTa 00yueHus’

M5

CIIOCOOHOCTH BBISIBIISITH IPUYMHHO-CIICJICTBEHHBIE CBSA3H U aKTyaJIM3UPOBaTh 3aauy,
BBIJIBUTaTh TUIIOTE3Y €€ PELICHUA, HAXOAUTh apryMEHTHI Ul JOKA3aTelIbCTBA CBOUX
YTBEPKJICHMM, 3aaBaTh NapaMeTPbl U KPUTEPUU PEILICHUs

M6

CIIOCOOHOCTH AHAIIM3UPOBATh IIOJIYYCHHBIC B XOA€ PCIICHHA 3aJdadnl pPE3YyJbTaThbl,
KPUTHYCCKHN OLCHHUBATHL UX HOCTOBCPHOCTH, IMPOTrHO3UPOBATH M3MCHCHUC B HOBBIX
YCJIOBHUAX

M7

CIIOCOOHOCTH BBIIBUI'aTb HOBBIC HACH, IIpEAjiaraTb OPUIMHAJIBHBIC IIOAXOAbI H
peliCHus, CTAaBUTH HpO6JI€MBI 1 3a1a4M, JOITYCKAKOINUC AJIbTCPHATUBHLIC PCHICHUSA

M8

BJIQJICHWE HAaBBIKAMHU TMOJIYYeHHUS HH(POpPMAIMM M3 HCTOYHUKOB pPa3HBIX THUIIOB,
CIIOCOOHOCTh CaMOCTOSITENIBHO OCYILIECTBIIATh IOUCK, aHAJIU3, CUCTEMaTU3alUI0 U
MHTEPIPETALNIO HHPOpPMALIMK Pa3IMYHBIX BUAOB U (DOpM MPEICTaBICHHUS

M9

CIOCOOHOCTh ~ OCYIIECTBJIATH KOMMYHHMKAallMd BO  BceX cdepax  IKU3HH,
apryMEHTHPOBAaHHO BECTH JMAJOT, YMETh CMSr4aTh KOH()JIMKTHBIC CHTYaIlUH,
PA3BCPHYTO U JIOTUYHO H3JaraTb CBOIO TOYKY 3PCHHUA C UCIIOJIB30BAHUCM A3BIKOBBIX
CpEICTB

MI10

CIOCOOHOCTh I[OHMMaTb U  MHCIOJIb30BaTh IMPEUMYINECTBA KOMAHJIHOM U
UH/IMBUIYaJIbHOM paboThI;

IIPUHUMATh LENU COBMECTHOM AEATEIBHOCTH, OPraHU30BBIBATH U KOOPAUHUPOBATH
JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBIIATh IUIAH ACUCTBHM, PACIPENEIATh POJIA C
Y4€TOM MHEHUN yYaCTHUKOB OOCYKIaTh pe3yJIbTaThl COBMECTHON pabOThI;
npeiaraTb  HOBBIE  IIPOEKTBHI, OLEHMBaThb MJAE€U C TO3MLMM  HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh IMO3UTUBHOE CTPATErMUYECKOE INOBEACHUE B PA3IUYHBIX CHUTyalUsX,
IPOSIBIISATH TBOPUYECTBO M BOOOpAKEHHE, ObITh MHUIIMATHBHBIM.

Ml11

YMEHHE CaMOCTOATEIbHO COCTABIATH IUJIaH pEHICHUS TNPOOIEeMBI C YYETOM
MMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEIITOYTCHUMA

M12

CHOCOOHOCTh J]aBaTh OLEHKY HOBBIM CHTyallUsiM, BHOCHUTb KOPPEKTHBBI B
JIeATEIbHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LIENISIM;

BJIaJICHHME HABbIKAMU IO3HABATENBHOM peQeKCUM KaK OCO3HAHMS COBEPILAEMBIX
JIEMCTBUM U MBICIUTENBHBIX MPOLECCOB, X PE3YyIbTATOB U OCHOBAHU;
UCIOJIb30BaHUE NPUEMOB pe(IEKCUN s OLEHKU CHUTyalluH, BbIOOpa BEpHOTO
peneHus

IT1

YMEHHE OIEPUPOBATh IMOHITHSIMM: OINpPEACIECHUE, AKCUOMA, TEOPEMa, CIEICTBUE,
CBOMCTBO, NpPHU3HAK, J0KA3aTE€IbCTBO, PaBHOCHUJIbHBIE (DOPMYIUPOBKH; YMEHHUE
dopmynupoBaTe O00paTHOE W IPOTHUBOIIOJIOXKHOE YTBEPXKAECHUE, MPUBOJIUTH
PUMEPBI U KOHTPIIPUMEPHI, TPOBOAUTH JI0Ka3aTEIbHbIE PACCYKIECHUS IPU PELLICHUN
3a/1a4, OLICHUBATh JIOTHYECKYIO NPABUIbHOCTD PACCYKIECHUI

I12

YMEHHE OIEepPUPOBATH IMOHATHUSAMHU: MHOXXECTBO, IMOJMHOXKECTBO, OIEpAllUU HaJ
MHOKECTBAMH; YMEHHME HCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar Uit
ONMCAHUS PEeaNbHBIX MPOLIECCOB U SBJICHUN U MPU PELICHUH 3a]1a4, B TOM YHCIIe U3
JPYTUX y4eOHbIX IPEAMETOB

I13

yYMEHHE ONepUpoBaTh MOHATHAMM: Tpad, CBSI3HBIA rpad, nepeBo, HMKI, rpad Ha
IUIOCKOCTH; YMEHHE 3aJlaBaTh W ONMCHIBaTh TIpadbl Ppa3IuyHBIMU CHOCOOAMH;
UCIIOJIb30BaTh rpadbl MpH pelIeHUH 3a1a4

I14

yMEHHE CBOOOJHO OMNEPUPOBATH TOHATHSAMHU: COYETAaHWE, IEPECTAaHOBKA, YHCIIO
COUETaHWM, YHCIO TMEpPecTaHOBOK; OwHOM HBIOTOHA, YyMeHHE MNPUMEHSITH
KOMOHMHATOPHbIE (PAKThl U PACCYKICHUS JJIsl peLIeHHs 3a1a4

I15

YMCHHUC ONCPUPOBATH MNOHATHAMH: HATYpPaJIbHOC YMCJIO, IICJIO0C YHCJIO, OCTATOK IIO




Kon
pe3yJibTar
a

oOydeHus
1

HammeHoBaHue pe3yabTaTa 00yueHus’

MOJYJIIO, PALIMOHATIBHOE YKCIIO, UPPALHOHAIBHOE YUCII0, MHOKECTBA HATYPAIbHBIX,
LEJbIX, PAallMOHAIBHBIX, JEHCTBUTEIbHBIX YHUCEN; YMEHUE HCIOJb30BATh MPHU3HAKU
JNEIUMOCTH, HAMMCHBIIUK OOIIMK JenuTenh W HauMeHbllee o0Iiee KpaTHOE,
anmroput™ EBKIMIa 1Opu  pelIeHMM  3a7a4y; 3HAKOMCTBO C  pa3jIMYHbIMU
IIO3UIINOHHBIMHU CUCTEMAMU CUHUCIICHUSA

I16

yMEHHE CBOOOJHO OINEpUPOBATh MOHATUSAMU: CTENEHb C IEJBIM IOKa3aTeleM,
KOPEHb HATypaJbHOW CTENEHU, CTENEHb C PAllMOHAJIbHBIM I10KA3aTeNieM, CTEIEHb C
JEHCTBUTENbHBIM (BEIIECTBEHHBIM) MTOKa3aTeleM, Jorapudm ducia, CHHYC, KOCUHYC
Y TAHT€HC MPOU3BOJIBHOTO YHCIIA

117

YMEHHE OINEpPUPOBATh MOHITUSIMH: TOXKAECTBO, TOXKIECTBEHHOE IPEOOpa3oBaHHUE,
YPaBHEHHE, HEPABEHCTBO, CHUCTEMAa YPAaBHEHUH W HEPABEHCTB, PABHOCUIIBHOCTH
YPaBHEHUN, HEPAaBEHCTB W  CHUCTEM, palUOHAIbHBIE, HMpPPALUOHAIbHBIC,
NoKa3aTebHbIe, CTEIICHHBIE, JIoTapu(MUIeCKne, TPUTOHOMETPHUUYECKIE YPaBHEHUS,
HEPAaBEHCTBA U CUCTEMBI; YMEHHUE pellaTh YpPaBHEHMs, HEPAaBEHCTBA U CHCTEMBI C
IIOMOILBIO PA3JIMYHBIX NPUEMOB; PEIIATh YPaBHEHHUs, HEPAaBEHCTBA U CUCTEMBI C
[IapaMeTpoM; IPUMEHATh YPaBHEHUS, HEPABEHCTBA, MX CHUCTEMBbl Ul PELICHUS
MaTeMaTUYECKUX 3aJa4 M 33Ja4 U3 PasIUyHbIX 00JIacTell HAYKHU U PeajibHOM KU3HU

I18

yMeHHe CBOOOJHO ONEpUPOBATh MOHATUAMU: rpaduk PpyHKIUU, oOpaTHas QyHKIHS,
KOMIIO3UIMS (YHKIMH, JTHHEHHAs (DYHKIWS, KBagpaTudHas (QYHKIHS, CTCTICHHAS
byHKIUS C ILeNbIM ToKa3aTellieM, TpPUTOHOMeTpudeckue (GyHKIUU, OOpaTHbIC
TPUTOHOMETpHUYECKHE (PYHKIMH, TMOKa3aTeabHass W Jorapupmuyeckas (QyHKIUH;
yMeHHe CTpouTh rpaduku GyHKIUH, BBIIONHATH MpeoOpa3oBaHus TpaduKoB
(GyHKIMH; yMEHHE HUCTONB30BaTh TpaduKku (YHKIHMN Ui W3YYEHHUS MPOIECCOB H
3aBHCUMOCTEH MpH PELIeHUH 33/1a4 U3 APYTruX y4eOHBIX MPEeIMETOB U U3 pealbHOMI
KU3HH;, BBIpAXKaTh (QOPMYJIaMH 3aBUCUMOCTH MEXAYy BEIMYMHAMHU; yMEHHE
CBOOOJHO OMEPUPOBATH MOHATUSMU: YETHOCTh (DYHKIIUU, IEPUOAUYHOCTD (PYHKITHH,
OTPAaHWYEHHOCTHh (YHKIMHM, MOHOTOHHOCTH (YHKIIUH, OKCTpeMyM (DYyHKIHH,
HauOoJblllee W HaUMEHblIee 3HaueHUs (QYHKIUU HAa MPOMEXKYTKE, YMEHHUE
NIPOBOJUTH HCCIIEN0BaHNE (YHKIMW; YMEHHE HCIIONB30BaTh CBOWCTBA M TPaHKH
byHKIMI AN pelieHus YpaBHEHHWH, HEpaBeHCTB M 3a7ad C [apaMeTpaMu;
n300paxaTb Ha KOOPJAMHATHOM IUIOCKOCTM MHOXXECTBA pEIICHUH YpaBHEHUH,
HEPABEHCTB U UX CUCTEM

I19

yMEHHE cBOOO/IHO OIIepupoOBaThH HNOHSTUSIMHU: MOCJIEI0BATEIBHOCTb,
apudMeTHuecKass ~ Iporpeccusi, TeOMeTpHuYecKass  Mporpeccus, OECKOHEYHO
yObIBarolasi reoMeTpuyecKkas Mporpeccus; yMeHue 3aJaBaTh MOCIIE0BATEIbHOCTH,
B TOM YHCJIE C IOMOIIBIO PEKYPPEHTHBIX (hopMy

I110

YMEHHE OIEePHPOBATH MOHATUSMH: HENPEPHIBHOCTD (PYHKITUH, aCHMITOTHI Tpaduka
¢byHKLMY, IepBasi U BTOpasi MPOU3BOIHAs (PYHKIINH, TEOMETPHUECKUI U pru3nuecKuii
CMBICIT TIPOM3BOTHOM, TTIEpBOOOpa3Hast, ONPEeIIEHHBI HHTETPA; yMEHUE HAXOJNUTh
acUMITOTHl Tpaduka (YHKIMM; YMEHHE BBIYUCIATH MPOU3BOAHBIE CYMMBI,
NPOM3BEACHUS, YAaCTHOTO W KOMITO3MIMK (PYHKIUI, HAXOJUTh YpaBHEHUE
KacaTeJIbHOM K TpaduKy QyHKLINY;

YMEHHE WCIOJb30BaTh MPOU3BOAHYIO ISl HCCIemoBaHWsA (DyHKIUWH, Is
HAXOXXJCHHUS HAWIY4lIero pPEeUIeHHs B MPUKIAJHBIX, B TOM YHCIE COIHAIbHO-
HSKOHOMUYECKUX M (PU3UUECKHX 3aJadax, Uil ONpPEICICHHUs] CKOPOCTH M yCKOPEHHS;
HAXOJUTh TUIOIIAAN U 00bEMBI (PUTYp C MOMOIIBIO HHTETpalla; MPUBOJUTH PUMEPHI
MaTEMaTHYECKOT0 MOJICTTMPOBAHHUS C TOMONIbI0 M epeHaIbHbIX YpaBHECHUI




Kon
pe3yJibTar
a

oOydeHus
1

HammeHoBaHue pe3yabTaTa 00yueHus’

I111

YMEHUE  OINEepUpOBaTh  MOHATHSMHU:  KOMIUIEKCHOE  YHCJIO, COMNPSIKEHHbIC
KOMIUIEKCHBIE YHKCJa, MOJYJIb U apryMEHT KOMIUIEKCHOTO 4ucia, ¢opMa 3amucH
KOMIUICKCHBIX YHcel (TreoMeTpuYecKasi, TPUTOHOMETpUYECKas U anredpandeckas);
YMETh TPOU3BOAUTH apUPMETHUECKHUEe MACUCTBUS C KOMIUIEKCHBIMU YHCIAMHU;
MPUBOAUTH MPUMEPHI HCIOJIB30BaHUSI KOMIIJIEKCHBIX YHCEN

I112

yYMEHHE CBOOOJHO ONEpUPOBATh MOHATUSAMH: CpelHee apu(pMeTHYecKoe, MEJHaHa,
HauOoJbllleE M HaUMEHbLIEE 3HAYEHUs, pa3Max, JUCIEpPCHs, CTaHJapTHOE
OTKJIOHEHHE JUIsl  ONMCAaHWsl  YHUCJIOBBIX  JAHHBIX; YMEHHME  HCCJIENOBATh
CTaTUCTHYECKUE JTaHHBIC, B TOM YHUCIE C NMPUMEHEHUEM TrpadUYecKuX METOJOB H
JIEKTPOHHBIX CPEJCTB; TpaUUecKHd MCCIEI0BATh COBMECTHBIC HAONIOJCHHS C
IIOMOIIBIO AMarpaMM PacCEUMBaHUsl M IMHEHHON pErpeccuu

113

YMEHHE HaXOJUTh BEPOSITHOCTH COOBITUH C HCHOJIB30BaHUEM TpadUUECKUX
METOJIOB; TPHUMEHATh JUIS PEIICHUS 3aaad (OpPMYJIbI CIOKCHUS W YMHOXKCHHS
BeposATHOCTEH, (opmyny  momHoW  BepostHoctH, (opmyny  bepuymm,
KOMOHMHATOPHBIE (aKThl U (POPMYIIBI; OIICHUBATH BEPOSITHOCTH PEATBHBIX COOBITHH;
YMEHUE OINEepUpOBaTh TMOHATUSAMHU: CiIy4yailHas BEJIWMYMHA, paclpeleieHue
BEPOSITHOCTEH, MaTEMaTUYECKOE OXKUIAHUE, IUCIIEPCUs U CTaHIapPTHOE OTKJIOHEHHUE
CIIy4ailHON BeNWYHMHBI, (DYHKUHUU paCHpelesieHus M IUIOTHOCTH PaBHOMEPHOTO,
[IOKA3aTeIbHOIO0 U HOPMAJIBHOI'O pacHpeleieHU; YMEHHE UCIOJIb30BaTh CBOMCTBA
M3YUYEHHBIX paclpeaesieHUi i pelieHus 3a/1ay; 3HAKOMCTBO C MOHSATHUSMU: 3aKOH
OOJIBIIMX YHCEJ, METOJbl BBIOOPOUYHBIX HCCJICIOBAHHUM; YMEHUE MPUBOJIUTH
MpUMEphl MPOSBICHUS 3aKOHA OONBIIMX YHCENT B MPHUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX

1114

yMEHHE CBOOOJHO OIEpUPOBaTH MOHATUAMHU: TOYKa, NpsAMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyY, INIOCKUN YIroJl, IBYTPAHHBIN yIOJl, TPEXITPAHHBINA YIOJl,
MIEPECEKAOIIMECS, TAPAJUICIIBHBIE U CKPELIUBAIOIIKECS MPSIMbIE, apaJLIEIbHOCTh U
NEPNCHAUKYIIIPHOCTD NPAMBIX U HJ'[OCKOCTGfI, YIrojg MExAay NpsAMbIMU, YTOJ MCKIY
IpPSAMOM U IUIOCKOCTBIO, YIOJI MEXKIY IUIOCKOCTSIMHU; YMEHHE MCIIOJIb30BaTh IIPU
PEIICHNU 3aJla4 M3YYCHHBIC (1)aKTBI U TCOPEMBI INNIAHUMETPUH, YMCHUEC OLICHUBATH
pasMepsl OOBEKTOB B OKPYKAIOLIEM MHUPE; YMEHHE OINEepUpOBATH MOHATHIMU:
MHOI'OIrpaHHUK, CC€YCHHWEC MHOI'OIrpaHHHUKA, HpaBI/IJ'II)HBII\/JI MHOI'OrpaHHUK, IIpU3Ma,
nupamuia, (GuUrypa M IHOBEPXHOCTh BpallleHWs, LWIMHAP, KOHYyC, ILIap, cdepa,
Pa3sBEPTKa MOBEPXHOCTHU, CCUHCHHA KOHYCAa M HUWIMHApA, MapaJUICIbHBIC OCHU HIIN
OCHOBAHMIO, CEUYEHHUE Ilapa, IUIOCKOCTh, Kacaromascs cdepbl, HWIMHApPA, KOHYCa,
YMEHHE CTPOUTh CEYeHHE MHOTOTpaHHMKA, U300pakaTb MHOTOTPaHHUKH, (GUTYPBI U
MIOBEPXHOCTU BPAILECHUs, UX CEYECHHUSA, B TOM YHUCJIE C IOMOUIBIO AJIEKTPOHHBIX
CPEICTB; YMEHHUE IMPHUMEHSITh CBOMCTBa T'€OMETPUUYECKUX (UTYpP, CAMOCTOSTENBHO
dopMyIMpoBaTh ONpeneNeHUs] H3y4aeMbIX (Uryp, BBIIBUTATh TUIIOTE3B O
CBOICTBaxX M NMpHU3HAKaX reoMeTpuueckux (puryp, o0OCHOBBIBATh WJIM ONPOBEPraTh
UX; YMEHHE MpPOBOJIUTH Kiaccu(uKauuioo QUryp Mo pa3Iu4HbIM HpPU3HAKaM,
BBITIOJIHATH HGO6XOJII/IMBI€ JONOJHUTCIBHBIC ITIOCTPOCHUA

I115

yMEHHE CBOOOIHO OMEpPUPOBATH MOHATUSMU: TUIOMAAL (QUTYPBI, 00beM (UTYPHI,
BEJIMYMHA yTJIa, PACCTOSTHUE OT TOYKH JO IJIOCKOCTH, PACCTOSIHHE MEXTY TPSIMBIMH,
paccTossHuE MEXAY IUIOCKOCTSIMH, IUIOMIaAb CQepbl, IUIONaAb MOBEPXHOCTH
MUpaMUIbl, TPU3MBI, KOHyCa, MHJIHWHIpA, O0BeM Kyba, MPSIMOYTOJIHLHOTO
napajuiefienunena, MOUPaMHUIbI, TPU3MBI, IWIMHAPA, KOHYyca, IIapa; YyMEHUe
HAaXOJIUTh OTHOIIICHHE 0OBEMOB MOJJOOHBIX HUTYP




Kon

pe3yabTar
a HaumeHoBaHueE pe3ysibTaTa 00yueHus
oOydeHus
1
YMEHHE CBOOOTHO ONEPHPOBATH MOHATUSMH: JBIKCHHE, MapajlIeNIbHBIA MEPEeHoc,
CHMMETpPHsSI Ha TUIOCKOCTH U B IPOCTPAHCTBE, MTOBOPOT, PEeoOpa3oBaHuE MOI00MS,
16 nogo0HbIe (DUTYpPBI; YMEHHE PAclo3HABaTh PaBHbBIE U TMOAOOHBIE (HUTYpBHI, B TOM

4yuUCle B PUPOJIE, UCKYCCTBE, APXUTEKTYPE; YMEHUE UCIIOIb30BATh T€OMETPUUECKUE
OTHONICHHSI, HAXOJIUTh TE€OMETPUUECKIE BEITUYUHBI (JTUHA, YTOJI, INIOMAAh, 00BEM)
IIPU PEIICHUH 33724 U3 IPYTUX YUYEOHbBIX MPEAMETOB U U3 pealbHON KU3HU

yMEHHE CBOOOJHO ONEPUPOBATH MOHATUSMU: MPSIMOYTOJIbHASI CHUCTEMa KOOPJMHAT,
BEKTOP, KOOPAUHATHI TOYKH, KOOPJMHATHI BEKTOPA, CyMMa BEKTOPOB, POU3BEICHHE
BEKTOpa Ha YHUCIIO, PA3JIOKEHHUE BEKTOpa Mo 0a3ucy, CKaIspHOE IMPOU3BEICHHUE,
1117 BEKTOPHOE TMPOU3BEACHHE, YIroJd MEXIy BEKTOpaMH; YMEHHE HCIOJIb30BaTh
BEKTOPHBIN U KOOPJAMHATHBIA METOJ JJIS PEIICHUs TeOMETPUUECKUX 3a7ad U 3a7a4
JIpYTUX y4eOHBIX MPEAMETOB; ONEPUPOBATh MOHATHAMHU: MaTpuia 2 x 2 u 3 x 3,
ONPEICTUTENh MATPUIIBI, TEOMETPUUYECKUN CMBICI OMTPEACTUTENS

YMEHUE MOJEIUPOBATH PEAIbHBIC CUTyallUd Ha S3bIKE MATEMAaTUKH; COCTAaBIIATH
BBIDAKECHMSI, YPAaBHEHHMs, HEPABEHCTBA M HUX CHUCTEMBI II0 YCIOBHIO 33J]1a4H,
UCCIIeIOBaTh IOCTPOEHHBIE MOJEIU C MHCIOJb30BaHMEM ammapara anreOpsl,
WHTEPIPETUPOBATh IOJYYEHHBIM pEe3yJbTaT; CTPOUTh MATEMATHYECKUE MOJEIU C
IT18 [IOMOILBI0 TEOMETPUYECKUX IOHATUM M BEIUMYMH, DPEIIATh CBA3AHHBIE C HUMH
IIPAKTUYECKHUE 3a/1a4; COCTABIIATh BEPOSTHOCTHYIO MOJENb U HHTEPIPETUPOBATH
NOJIyYEHHBIM  pe3ynbTar,  pelmarb  [NPUKIAJHBIE  3aJa4d  CPEACTBAMU
MAaTEMAaTUYECKOTO aHajau3a, B TOM YHUCIE COLUAIBHO-D)KOHOMUYECKOTO U
($U3MUECKOro xapakrepa

yMEHHE BBIOMpaATh MOIXOASIIMI METON Uil peleHus 3aJadd; IOHUMaHHe
3HAUMMOCTH MAaTeMaTUKH B U3YYEHHUU MPUPOIHBIX U OOIIECTBEHHBIX IPOLECCOB U
I119 ABJICHWM; YMEHHME PACIO3HABATh IIPOSIBICHUE 3aKOHOB MAaT€MaTHKU B HMCKYCCTBE,
YMEHUE MPUBOJUTH MPUMEPbl MaTEMATHYECKUX OTKPBITUH POCCUHCKOM M MUPOBOM
MaTE€MaTU4YECKOU HAyKH

3 CooTBeTCTBHE OLIEHOYHBIX CPEACTB KOHTPOJIMPYEMBIM Pe3yJibTaTaM 00y4eHu s
3.1 CpencrBa, npuMeHsieMble JIs1 OLCHKH YPOBHS TEOPETHYECKOM MOAT0TOBKH

Kpatkoe Kox HanmenoBanue
HaUMCHOBA | hesyyy ITokazarens OIIEHOYHOTO
paI;;:na b TaTa OBJIa/ICHUS CpeZCTBa U Mpe/ICTaBlIEHUE
(Momysst) / oOyue pe3ysbTaTaMu ero 8 DOC
TEMBI HUA o0y4eHns Texymmi [IpomexxyTounas
AUCIHATLIA KOHTPOJIb aTTecTalus
HBI
Paznen 1. Anreopa.
I119 | Cmoco6HOCTH MIePEUYHCIINUTD
obnactu MPUMEHEHUs

MaT€éMaTHKU B peaHBHOﬁ KHU3HH,
Ha3BaTh OCHOBHBIX YUCHBIX-
MAaTCMAaTUKOB U UX BKJIaJ] B HAYKY

IT1 CnocoOHOCTh MEPEeUnCIUTh
OCHOBHBIE MaTeMaTUYECKHE
IIOHATHA, OOBSICHUTD KaXxJ10€ u3
HUX, CBA3aTh 3THU IIOHATHUA C
PCaJIbHBIMU SABJICHUAMHA




Tema 1.1

Bsenenue

M6

CnocoOHOCTh aHATU3UPOBATH
paHee MOJTYYCHHBIH OIIBIT,
OOBSCHUTH CBOIO TOUKY 3pEHUS

MIl11

Cnooco0HOCTH
KJIACCHU(UITUPOBATH CBOM 3HAHHMS

M3

CrocoOHOCTh aHAIM3UPOBATh,
0000IIaTh M  JI€JIaTh BHIBOJKI,
omupascb ~Ha  3HAHHUA U3
pa3InYHbBIX IpeAMETHBIX
obOracten

J1

CrocoOHOCTD 0OBSACHUTH
SIBJICHHE OKPY’KaIOIIEro MUPa
MATEMATHYECKHAM S3bIKOM

Yemuuou
onpoc (n.5.1)

Tema 1.2.
PazButue
TOHSTHS O
qHCie

I12

CrocoOHOCTD
OCHOBHBIE
MHOJKECTBA,

ONIPENETUTH
YUCIIOBBIE
yr[Op?[[[OLII/ITI) nux.
Cr1ocoOHOCTE 00BICHUTD
HAJINYUE MHOKECTBA
YHUCJIOBBIX CUCTCM.

I15

CrocoOHOCTD UCIIOJIb30BATh
IPHU3HAKH IETUMOCTH

IT11

CriocoO6HOCTB MIPOU3BOIUTH
apudmeTnyeckue ACHCTBUS C
KOMILICKCHBIMH YHCIIAMU

1

CriocoOHOCTE AHAJIM3UPOBATDH
SABJICHUS OKpYKaromero mMupa
C IIOMOIIIBIO A3bIKA MATEMATHKN

J14

Crioco6HOCTb 0o0OHapy>KUBaTh
CBA3U MCXKIY JUCHUIIIIMHAMU,
Hcmonp30BaTh MaTeMaTH4ecKue
NPUEMBI ITPU PEIICHUN 337134 U3
JIpyTUX HaykK u B
ITOBCEJHEBHOM

KHU3HU

Yemuwii
onpoc
(n.5.1,
eonpocwvl  1-

3)

Konmponvnasn

paboma (n.6.2,

sapuanm 1-2,
3a0anus 1-3)
Pasuoyposnes
ble 3a0a4u u
3a0anus
(n.6.3,
sapuanm
1-2, 3a0anue

19)

Tema 1.3.
DOyHKIMHU U
rpaduxu

J3

CHooco0HOCTh UCCIIEN0BATh
SBIIEHUE U IEJATHh BBIBOJBI O
HOJ'Iy‘-IeHHI)IX SaKOHOMepHOCTﬂX

M1

CrrocoOHOCTBH COCTABIATH TLIAH
JIEATENBHOCTHA

IT8

Cnoco6HOCTb BBITIOJIHATh
npeoOpa3oBaHuUs rpaduKoB
(byHKIMH, UCTIOIB30BATh IpauKU
byHKIMI TSt U3yYEHUS
MIPOLIECCOB M 3aBHCHUMOCTEU IpHU

JIPYTHX
Hpe}IMeTOB nu n3

peleHnH  3ajad U3
y4eOHBIX

peanbHOM KU3HU

Yemuwit onpoc
(n.5.1,
sonpocul 4-8)

Bonpocvr ona
9K3aMeHa
(n.6.1)
Koumponvna
A  paboma
(n.6.2,
eapuanm I-

2, 3a0anus
4-6)

IT1

CriocobHOCTD CHOPMYITHPOBATH
JI0Ka3aTeNIbCTBO PEICHUS,

Bonpocwt ons

IK3AMEHA




MPEIOCTaBUTh APTyMEHTHI

(n.6.1)

Konmponvnas
Tema 1.4. . paboma
Kopn, CriocoGHOCTh  OOHapy»XuBath | Ycmuwii (n.6.2,
P —— CBSI3H MEXKY onpoc (n.5.1, sapuanm 1-2,
norapudm J JTMCUMUIUIMHA | 80npocvl  9- 3adanus 7-15)
- 4 MU, UCIIONB30BaTh | 34) Pasznoyposne
MaTEeMATHYECKUE TMPUEMBI TPU éble 3a0a4u u
peIlIeHnH 3a/1a4 U3 IPYruX HayK 3a0anus
U B IIOBCEIHEBHOM (n.6.3,
JKU3HU eéapuanm I-
Cnooco0HOCTh ¢BOOOIHO 2, 3a0anust
OIEpHPOBATH TOHATHSAMHU: 10,
[16 | cremeHb ¢ LEIBIM IOKa3aTeleM, 16, 17, 19)
KOPEHb HATYPaJbHOW CTEICHH,
CTENEeHb C  PalHUOHAIBHBIM
MOKa3aTeseM, CTCTICHb c
JEHCTBUTENbHBIM
(BelleCTBEHHBIM) I10Ka3aTeseM,
jJorapudm yucia
CriocoO6HOCTB pemarpb
MOKa3aTelbHble,  CTENCHHbIE,
I17 JorapupMHUUECKUe ypaBHEHHUS,
HEPABEHCTBA U CUCTEMBI
CnocoOHOCTD Bonpocwt ons
11 chopmyupoB 9K3AMeEHA
aTh J0Ka3aTCJILCTBO PCIICHUS, (n.6.1)
MPEIOCTaBUTh APTYMEHTHI
Tema 1.5. Vemubii Pasnoyposnes
OcHOBBI CnocoOHOCTh OOBSCHUTH CBOIO onpoc (n.5.1, ble 3a0a4u u
TPUTOHOMET M | TOuKy sonpocet 35- 3a0anus
pun 9 3pEHUsl, UCTI0IB30BATh 57) (n.6.3,
aJICKBaTHBIE A3bIKOBBIE CPEJICTBA sapuanm 1-2,
3a0anue 18)
Crioco6HOCTh CBOOOIHO
116 OIIEPUPOBATH MOHATUSIMH:
CUHYC, KOCUHYC U TaHT€HC
MIPOU3BOJILHOTO YUCIIA
CriocoO6HOCTh pemaTh
I17 TPUTOHOMETPUUYECCKHUEC
YpaBHEHUS, HEPABEHCTBA U
CUCTEMBI
Tema 1.6. 1Tl Criocob6HOCTh C(HOPMYITHPOBATH Yemuoui Bonpocel ons
Hauana JI0KA3aTeJIbCTBO PELICHU, onpoc 9K3amena
MaTeMaTH4eC MPEIOCTaBUTh APTYMEHTBI (n.5.1, (n.6.1)
KOT'O CHOCOBHOCTE gonpocwl 58- Pasznoyposnes
aHajnsa. J2 MPOAHAIM3UPOBaTh  UCTOPHIO 65) blea
Hp?H?’BOHHa’I pa3BUTHUSA MaTeMaTHKU u acatu u
" eé . 3a0anus
COOTHeCTH €€ ¢  Hay4YHO-
IIPUMEHEHUE (n.6.3,

TEXHHUYECKHUM MPOTrPECCOM




Croco0HOCTH ¢BOOOIHO eapuanm 1-2,
I19 OIepUpOBATH MOHATHUSIMU: 3a0anus 1-
MOCJIEIOBATEILHOCTD, 5,13)
apudmMeTHuecKas u
reoMeTpuyecKas IpOorpeccuw,
OECKOHEYHO yObIBaroias
reoMeTpuyecKass MpPOTrpPEecCHs;
yMEHUe 3aJaBaTh
MOCJIEA0BATEIbHOCTH
CriocoO6HOCTh BBIYUCIIATH
I110 | npousBogHBIE CYMMBI,
NPOM3BEACHUS, YaCTHOTO U
KOMIO3UIMN (DYHKUUN, yMETb
UCTIOJBb30BaTh  MPOMU3BOIHYIO
JUIsl uccaenoBaHust QyHKIUI
I118 | CnocoOHOCTH  aHAIM3HUPOBATH
Tewma 1.7. [IOJIy4YE€HHBIE 3HaHUS u . Bonpocvt o1
Uurerpan u HCTIONB30BATH WX /Ui Ommcanms | ¥ CTOH JRsaMena
€ro peabHBIX 3aBUCUMOCTEN onpoc (n.3.1, (n.6.1)Pastoy
IIPUMCHCHHE CriocoOHOCTh OIEPKUBATh sonpocet 66- | posnessie
J16 73) 3a0auu u
MHTEPEC K JeSITeIHLHOCTH 220U
110 CnocoOHOCTh HAXOAUTh (n.6.3,
TUIONIAIA U 00BEMBI GUTYD C sapuanm 1-2,
IIOMOIIBIO UHTETpAIA 3a0anus 0,
7,12)

Pa3nen 2. KomOuHaTopuka, CTATHCTHKA U Te€OPHsi BEPOSITHOCTEI.

Tema 2.1.
Komb6unarop
uKa

I119

CriocoOHOCTh NEPEUNCIUTh
00JacTu MPUMEHEHUS
MaTeMaTUKU B PealbHOM )KU3HH,
Ha3BaTh YYEHBIX U MX BKJIAJI

B HayKy

J1

CrocoOHOCTE OOBSICHUTE
SIBJICHHE OKPY’KaIOIIEr0o

MHUpa MaTeMaTHYECKUM
A3BIKOM

113

14

CrocoOHOCTD
MMOHATUSIMU:
rpad,
HCIIOJIB30BaTh
pEIIeHNH 33129

OTIepPHPOBATH
rpad,  CBSI3HBIN
JIepeBo, yMEHHE

rpadgpr  mpu

Croco0HOCTH CBOOOTHO
OTIEPHPOBATH TOHATHSIMU:
COYeTaHue, MepecTaHOBKa, YUCIIO
COYETaHUil, YMCII0 NePECTaHOBOK;
o6unoMm HeroToHa; ymeHue
PUMEHSITh KOMOMHATOPHBIC
(baxThl ¥ paccyXIeHUS IS
peleHus 3a1a4

Yemuori
onpoc (n.5.1,
eonpocul 74-
86)

Bonpocul ons
IK3aAMeHA
(n.6.1)
Pasznoyposnes
ble 3a0a4u u
3a0anus (n.6.3,
sapuanm 1-2,
3a0anue 11)




Kpatkoe
HAaMEHOBaH
ue paszzena
(Mmomyis) /
TEMBI
JTUCLIUTUTMH
bI

Ko
A
pe
3y
1Ib
Ta
Ta
00
y4
e
HHU
s

Iloka3arenn
OBJIAICHUS
pe3yabTaTaMu
oOydeHus

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

dOC
Tekyn [TpomexxyTo
3178 YHas
KOHTpPO aTTecTauu
b s

Pa3znen 2. KomOuHaTopuka, CTATHCTHKA U TeOPHsi BEPOSITHOCTEN.

Tema 2.1.
KomOunarop
HKa

I119

CriocoOHOCTh IEPEUHCITUTh
o0nacTy NpUMEHEHHS
MaTEMaTUuKU B peaﬂbHOﬁ KHU3HU,
Ha3BaTh YYCHBIX U UX BKJIAJ

B HayKy

1

CrocoOHOCTb OOBACHUATH
SIBJICHUE OKPYIKAIOIIETO

MI/Ipa MATCMATUYCCKUM
SI3BIKOM

I13

CriocoOHOCTE
IIOHATUAMMN .
rpag,
HCIIOJIb30BaTh
pEIIeHUH 33124

OIEepUPOBAThH
rpad,  CBSI3HBIH
JIEpEBO, yMeHue

rpadgpr  mpu

Yemuwrii
onpoc (n.5.1,
eonpocwol 74-
86)

Bonpocwt ons
IK3aAMeHa
(n.6.1)
Pasznoyposnes
ble 3a0a4u u
3a0anus (n.6.3,
sapuanm 1-2,
3a0anue 11)

114

CnocoOHOCTh
OTIEpUPOBATH MTOHSATHSIMH:
coueTaHue, MepeCcTaHOBKa,
YHUCII0 COYEeTaHWH, YHCJIIO
nepecTaHoBok; OmHOM HproToHA;
YMCHHE MIPUMCHSITH
KOMOMHATOpHbIE  (aKThl U
paccyXaeHus pelieHus
3a7a4

CBOOOHO

JJIA

Tema 2.2.
DJeMEHTEI
TEOpUHr
BEPOSATHOCTE
17| u
MaTeMaTH4ec
KOH
CTaTUCTUKHU

M8

CnocoOHOCTh ~ aHAIM3UPOBATh,
KJaccu(puIupoBaTh,
ynopsaaounuBaTrb, OLCHUBATHE U
MHTEPIPETHPOBATH
MH(pOpMaLIHIO, TOTyYaeMyIo U3
Pa3JIUMYHEIX KCTOYHUKOB

IT1

CnocoOHOCTD MEPEYUCIUTD
OCHOBHBIE MaTeMaTHYeCKue
IIOHATHA, 00BLSICHUTD Kaxxao€ us3
HUX, CBA3aTb 3TH IIOHATHA C
peatbHBIMU

Yemuwi onpoc
(n.5.1,

eonpocwl 87-
101)

Bonpocul on4
IK3aAMeHa
(n.6.1)
Pasznoyposnes
ble 3a0a4u U
3a0anus (n.6.3,
sapuanm




SIBJICHUAMM

Cnoco6HOCTh chopMyIHpOBaATH
JI0Ka3aTeIbCTBO pelIeHus,
[IPEAOCTABUTH apr'yMEHTHI

CrocoOHOCTE HCCJICO0BAThb

1-2, 3a0anue
11)

1112 CTAaTHCTUYECKUE IaHHBIC
CriocoOHOCTh HAXOJIUTh
1113 BEPOATHOCTH COOBITUI
Paznen 3. I'eomerpusi.
CriocoOHOCTh UCIIOJIb30BaTh
NIPU PEIICHUU 33]1a9 NU3YYCHHBIC Bonpocwi 0na
1114 | caxrsr u TEOPEMBI 9K3aMeHa
TUIAHUMETPUH (n.6.1)
Crioco6HOCTH CBOOOTHO Konmponvnaa
OIEPUPOBATH TOHATUSIMMU: paboma (n.6.2,
Tema 3.1. 116 JBWKECHUE, MapajlIeIbHbINH sapuanm 1-2,
[Ipsimbie n MepeHoC, CHMMETPHS! Ha Yemmuwiii 3a0anus 16,17)
[IOCKOCTH IIOCKOCTH M B IIPOCTPAHCTBE onpoc Pasnoyposnes
B Crnioco6HOCTD nepesucmury | (91, ble sadavu u
HpOCTpatc I119 | o6nactu npumeHenus | 607POctl 3adanus (n.6.3,
TBC MaTeMaTHKH B DealbHOi 102-121) sapuanm 1-2,
JKU3HM, Ha3BaTb  OCHOBHBIX 3adanue 9)
VYCHBIX-MAaTeMAaTHKOB H  HX
BKJIQJI B HAYKY
CnocoOHOCTh BBIABUTATH
M5 THIIOTE3Y PENICHUS, HAXOAUTh
apryMEHTHI JIJIS JIOKa3aTeIbCTBa
CBOMX YTBEPKIACHUI
CnocoOHOCTh OOBSICHUTH CBOIO
M9 TOUKY 3pEHHUs, HCIOIb30BaTh
aJICKBaTHBIC SI3BIKOBBIE
CpecTBa
CnocoOHOCTB clienath YepTex K
3aJJaHuIo, CpPaBHMBATH
JI3 MOJTy4eHHBIC  PE3yJbTaThl  C
MOCTaBJIICHHOH 3aJaduei
CnocoOHOCTb MIaHUPOBATh
M4 CaMOCTOSATEIIbHBIN ITOUCK Bonpocul ons
Tema 3.2. METOJIOB PEUIECHUS Yemmuwii IK3AMEHA
Koopaunat PAaKTUYECKHX 3a/1a4 onpoc (n.6.1)
bl u CnocoOHOCTH clienaTh YepTexX K (n.5.1, Konmponvn
BEKTOPBI 3aJJaHUIo, CpPaBHHBATh | 60NPOCHI as paboma
JI3 MOJNydeHHBIE  pe3ynbTaTel ¢ | 122-134) (n.6.2,
IIOCTaBJIICHHOM 3a/1auei eapuanum 1-
CriocoOHOCTh UCTIOIB30BATh 2,
1117 BEKTOPHBIN ¥ KOOPINHATHBIN 3a0anus 18-20)
Tema 3.3. METOJI IS PELIEHUS
Mmuororpa TeOMETPUUYECKUX 3a]1a4 Vemuoiii
HHUKH 1 CrnocoOHOCTE  ChOPMYIUPOBATE onpoc Bonpocet o
KpyTJIbIe I11 JI0Ka3aTebCTBO pewenus, | g, 5 1 oKR3amend
Tena. ’ (n.6.1)

npeaoCTaBUTh apryMCHTLL

680Nnpocsl




IT15

CcBOOOIHO
IMOHATHSIMU:

CnocoOHOCTD
OTIePHPOBATH
TJI0IIATh buryps1,00bemM
burypsi, BEJIMYMHA yria,
paccTossHHE  OT  TOYKH  JIO
TUIOCKOCTH, PACCTOSIHUE MEXIY
OPSIMBIMU, PACCTOSTHUE MEXIY
TUIOCKOCTSIMU, TUIOMAAb chepsl,
TUIOMIA b MTOBEPXHOCTHU
MUPAMHJIBI, TPHU3MBI, KOHYCA,
UIHHIPA, 00BeM KyOa,
PSIMOYTOJIBHOTO
napajuiefienunena, MUPAMUTIBI,
NpU3MBI, [WJIMHIPA, KOHYCa,
napa

135-201) Paznoyposnesv
e 3a0ayu u
3a0anus (n.6.3,
sapuanm 1-2,

3a0anus 8,

M4

CnocoOHOCTh MIIAHUPOBATH
CaMOCTOSITEIBbHBIN MONCK
METOJIOB PEUICHUS
HpaKTI/I‘-IeCKI/IX 3a1a4

J1

CnoocoO0HOCTh OOBSICHUTH
SIBJICHHE OKPY’KaIOIIEro MUpa
MAaTEMATUUYECKUM SI3bIKOM

14, 15, 20)

3.2 CpencrBa, npuMeHsieMble /1Jisl OLleHKH YPOBHS PAKTU4Y€CKO MOATOTOBKHU

Kparkoe Kon HaumenoBanue
HaUMCHOBA | hesy [Moka3zaTenb OBIAICHHS OILIEHOYHOT'O CPEJICTBA U
paiggna TaTta pe3yJibTaTaMu 00ydeHUs MpEJICTaBICHHE €ro B
(Motyist) / o0yue _ ®OC
TEMBI HHS Texymmit IIpomexyTou
TUCIIUTLITN KOHTPOJIb Hast
HbI arTecTanus
Paspea 1. Anreopa.
I15 CnocoOHOCTh HCTIOIB30BATh
MPU3HAKU AETUMOCTH
CnocoOHOCTh BBIOMPATH
Ml1 Konmponvn
T 12 ONTHUMAJIbHBIEC TyTH PEIICHUS p
ema 1.2.
CrocoGHOCTs  0OHApYKUBATH aa pavoma
PazButne Camocmosm (n.6.2
o o CBASM MEKY NUCUMIUIAHAMH, | ° ’ ;
TTOHSITHS -
J4 MCIIOJIb30BaTh MaTeMaTHICCKUE éapuanm
e, MIPUEMBI TIPH PEUICHUH 3a7a4 U3 padoma 2,
[IpakTHYECKO P pup .| MNel(n.5.2 sadanus 1-3)
JPYTHX HAyK M B IIOBCETHEBHON
e 3ausaThe No KIHI éapuarnmol I- | Pasnoyposnes
1-2 2
Crioco6HOCTD OOBACHUTD ) bzeaaadauu u
SIBIICHUE OKPY’KAIOMIET0 MHpa 3a 6‘1;’””
JI1 MaTEeMaTHYECKUM S3BIKOM (n.6.3,
sapuanm 1-2,
CnocoOHOCTD pemaTth sadanue 19)
palioHaJbHbBIE ypaBHEHUS U
117 HEpPABEHCTBA
Cnoco6HOCTh HCIIOJTh30BaTh
TOTOBBIC KOMITBIOTEPHBIC
Tewma 1.3. "
118 IIPOrPaMMBI B IOUCKAX  IIyTEH




DyHKIUU U
rpaduKy.
[IpakTruecko

e 3ausaTue Ne
1

pelieHus
MaTEeMATHYECKUX 3aad U UX
WJUTIOCTPAINH

M3

CrocoOHOCTh  OCYIIECTBIIATH
IO3HABATEIBHYI0 M  y4eOHO-
HICCIIEI0BATEIbCKYIO
JesATEeIBHOCTD

Ml11

Cnooco0HOCTh
KJIACCU(PUITUPOBATH
CBOU 3HAHUA

Ja7

Cr1ocoOHOCTE

ITAHUPOBA
Tb
CaMOCTOSITENIbHYIO JIEITEIbHOCTh

Camocmosm
elb Hasl
paboma
Ne2(n.5.2
sapuanmol
1-2)
Teopueckoe

3a0anue(n.5
3)

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

3a0anus 4-6)

Tema 1.4.
KopHnu,
CTENIEHU U
J0TapU(PMBbI.
IIpakTueck
0€ 3aHATHE

Ne 1-3

117

CnocoOHOCTD MIPUMEHSATH
CTaH/IAPTHBIC MPUEMBI PEIICHUS
panMoOHaIbHBIX u
MppalOHAIbHBIX,
MIOKa3aTeNbHBIX, CTEIEHHBIX,
YpPaBHEHUH U HEPABEHCTB

IT6

CrocoOHOCTD CcBOOOIHO
OTIepUPOBATH MMOHSITHUSMM:
CTENEHDb C IEJBIM MOKa3aTeleM,
KOPCHb HATYPaJbHOW CTEICHH,
CTENeHb C  palMOHAIbHBIM
IoKa3aTelieM, CTEIEHb c
JEeUCTBUTEIbHBIM

(BelleCTBEHHBIM) IOKa3aTeseM,
Jorapudm ymucia

M7

CnocoOHOCTD
HOBBIE HJIEH, npearaTh
OpI/IFI/IHaJ'[I)HI)Ie IoAX0 bl n
pellieHus, CTaBUTh MPoOIeMBbl U
3a/1a4H, JIOITY CKAIOIITIe
aNbTepHATHBHBIC PELICHUS

BbIJIBUI'aTh

M2

CnocoOHOCTh OCYIIECTBIIATD,
KOHTPOJIMPOBATh U
KOPPEKTHPOBATH CBOIO
JeSITeTTHHOCTD

J14

CriocobHOCTh  OOHApYXHMBATh
CBSI3M MEXKIY JUCHUILINHAMH,
UCIIOJIb30BAaTh MAaTEMaTUYECKUE
MPUEMBI [TPU PEIICHUH 3a/1a4 U3
JPYTHX HayK U B OBCEIHEBHOM
KHU3HU

Camocmosme
JbHas paboma
Ne3(n.5.2
séapuanmul 1-
2)

Konmponvn
as paboma
(n.6.2,
eapuanum 1-

2,

3a0anus 7-15)
Pasuoyposnes
ble 3a0a4u u
3aA0aHUs
(n.6.3,
sapuanm 1-2,
3a0anus 10,

16, 17, 19)

117

Crioco6HOCTD PUMEHSTh
CTaH/apTHBIE IPUEMBI PELICHUS
TPUTOHOMETPUYECKHUX
YpPaBHEHUM 1 HEPABEHCTB




Tema 1.5. Croco0HOCTH ¢BOOOIHO

OcHoBBI OTIepUpPOBATH TTOHSTHSIMH:

TPUTOHOMET I16 CHHYC, KOCHMHYC U TaHIEHC Camocmosam Pasznoyposnes

puun IIPOU3BOJILHOI'O YHCIIA AbRAA ble 3a0ayu u

IIpakTnyeck CnocoGHOCTh BRIBHTATE | Padoma 3a0aHUsL

0€ 3aHATHE HOBBIE  WJEH,  IIPEeMIararh Ned(n.5.2 (n.6.3,

Ne 1 M7 OpPUTMHAJILHBIE  TIOAXOABl H éapuarmoi 1- eéapuanm 1-2,
pelleHus, CTaBUTh MPOOIEMBI U 2) 3a0anue 18)
3aja4u, JIOITY CKAFOTIINE
ATBTEPHATHBHBIC PEIICHUS
CriocoO6HOCTD 00CyX/1aTh,

UCCIIEIOBATh SIBIICHHSI B
JI8 rnpouecce KOJUJIEKTUBHOU

paboTHI. CnocoO6HOCTh

OpPTaHW30BBIBATH JIEATEIBHOCTH

B COTPYJIHUYECTBE CO

CBEPCTHHKAMH

CrocoOHOCTh  aHAIM3HPOBATH

Tema 1.6. IT118 | nosydeHHBIE 3HaHUS u

Hauana UCTIOJIB30BaTh UX JUISl OMTUCAHUS

MaTeMaTHie peabHbIX Camocmosm Pasnoypoenes

CKOTO 3aBUCUMOCTEH C/bHAA ble 3a0a4u U

aHanmsa. Cnoco6GHOCTE BBrpcHsTE | Padoma 3adanus

IIpoussoan [110 | npousBoIHEIE CYMMBI, Ne5(n.5.2 (n.6.3,

as u eé NpousBe/ieHNs, wacTHOro m | Sapuanmol l- | eapuanm 1-2,

NpUMEHEHH KOMIIO3HIMU  (DYHKIMH, yMEThH 2) 3adanus 1-5,

e. WCIIOJIb30BaTh  MPOU3BOTHYIO 13)

[TpakTryec JUTSL UcClieToBaHMsI DYHKITHIA

KOE 3aHATHE

No 1 CrocoOHOCTh  OCYUIECTBIIATS,

M2 KOHTPOJHMPOBATh u
KOPPEKTHPOBATH CBOIO
JIESITEIbHOCTD

Mi1 CnocoOHOCTH BBIOMPATH
ONTUMAJbHBIC TyTH PEIICHUS

Tema 1.7, CrnocoOHOCTh  aHAJIU3HPOBATH

Hurerpan u [T18 | momydeHHBIC SHAHHS u | Camocmosm Pasnoyposnes

ero WCIONIb30BATh UX JJIS OMUCAHUS | elbHas ble 3a0auu u

NpUMeHeHHe. pealbHbiX paboma 3a0anus

TpaKTHYecKo 3aBHCHUMOCTEN Ne6(n.5.2 (n.6.3,

e zansirie No Cnoco6HOCTh HAaXOIWThL | 6apuaxmol - sapuanm 1-2,

1 [110 | mwiomamm u o0beMsl Quryp ¢ | 2) 3a0anus 6, 7,
MIOMOIIBIO UHTETpaIa 12)
CriocobHOCTh K 00pa3oBaHHUIO,

JI5 B TOM YHCJIe CaMOOOpa30BaHUIO
CnocoOHOCTH BBIOMPATH
M1l

ONTHUMAJIBHBIC ITYTU PCHICHUA

Pa3znen 2. KomOnHaTOpuKa, CTATHCTHKA U TEOPHsI BEPOSITHOCTEI.




Tema 2.1.
Komb6unaro
puKa.
[IpakTuuec

KO€ 3aHATHE
Ne 1

114

Croco0HOCTH CcBOOOIHO
OTIepUpPOBATH MOHSITUSIMHU
coyeTaHue, NIEPECTaHOBKaA,
YHCIO  COYETAaHWH,  YHCIO
MEePECTaHOBOK; OnHOM
HploTOHA; yMeHWE NPUMEHSTh
KOMOWHATOpHbIE  (DaKTBl U
paccyXIeHus JUid  pELICHHS

3aa4

MIl11

CriocoOHOCTH BBIOMPATh
ONITHMAJIbHBIC ITyTH PELICHHS

M7

CrocoOHOCTE BBIIBHUIaTh
HOBBIC HJIEH, NIPEJIaraTh
OPUTHMHAJILHBIE TIOJIXOJIbI K
peIIeHUs, CTAaBUTh MPOOIEMBI U
3aJ1a4u, JOIYCKAIOLINE
JIbTEPHATUBHBIC PEIICHUS

JI9

CriocoOHOCTh IPUMEHSTh
IMOJIYYCHHBIC 3HaHUA B
poQeCCHOHAIBHON
JICATEIIFHOCTH DU~ PEILICHUN
00LIECTBEHHBIX MTPOOIIEM

Camocmosm
enbHas
paboma
Ne7(n.5.2
eéapuanmol 1-
2)

Pasznoyposnes
ble 3a0ayu U
3a0aHUs
(n.6.3,
sapuanm 1-2,
3adanue 11)

Tema 2.2.
DJIEMEHTHI
TEOpUH
BEPOSATHOCTEN
u
MaTeMaTuyec
KOM
CTaTUCTUKH.
IIpakTrHuecko

e 3aggaTue Ne
1

IT13

CnocoOHOCTD OIIMCHIBATh
IIPOLIECCHI u SIBJICHUS,
MMEIOLIHE BEPOSITHOCTHBIN
Xapakrep, BBIABJISTh
CTaTUCTUYECKHUE
3aKOHOMEPHOCTH B peEajJbHOM
MHpE

IT18

CrocoOHOCTE
OLIEHUBATh
HaCTyrIJ'IeHI/ISI
CUTYaIUIX

ONIpeNesATh U
BEPOSTHOCTH
COOBITHI

IT12

CrocoOHOCTE HCCIIEN0BaTh
CTaTUCTHYECKUE TaHHEIE

JI9

CnocoOHOCTh MPUMEHSTh
[TomyuyeHHsle 3HAHUS B
npo¢eCCHOHATBHON
JESTEIBHOCTH [P pEIICHUH
00LIEeCTBEHHBIX MPOOJIEM

M2

CrocoOHOCTh  OCYUIECTBIIAT,
KOHTPOJIMPOBATH u
KOPPEKTUPOBATh CBOIO
JICSTEIbHOCTh

Camocmosm
elbHas
paboma
MNe8(n.5.2
séapuanmol 1-
2)

Pasznoyposnes
ble 3a0ayu U
3a0aHUs
(n.6.3,
sapuanm 1-2,
3a0anue 11)

Paszpnen 3. I'eomerpus.

Tema 3.1.

CriocobHOCTh CHOPMYITHPOBATH

IT1 JIOKA3aTeNIbCTBO  PEIICHHS,
MPEIOCTaBUTh APTYMEHTBI
Cnoco6HOCTh MIePEUYHCIIATH

I114 | OCHOBHBIE IOHATUS O IUIOCKUX

Y IIPOCTPAHCTBEHHBIX UTYpaX,

Camocmoam

Konmponvn




[Ipsambie
MJIOCKOCTH B
MIPOCTPAHCTBE

IIpakTruecko

e 3ausaTue Ne
1

ONHUCBIBATH UX CBOMCTBA

I116

CrocoOHOCTE
W3YYCHHBIE
TrCOMETPHYCCKUX
bopmybl B
JKA3HEHHBIX

MIPUMEHSATH
CBOMCTBA

buryp wu
pEeaTbHBIX

CUTyaluAax

M2

CnocoOHOCTh OCYIIECTBIIATD,
KonTponuposatb U
KOPPEKTUPOBATh CBOIO
JIESITeNIbHOCTD

M5

CrocoOHOCTE BBIIBUTaTh
TUIIOTE3y PEIICHHs], HAaXOIUTh
apryMeHTBhI [ 10Ka3aTelIbCTBA
CBOMX YTBEPXKICHUI

JI3

CriocoOHOCTB cAeNaTh YepTex K
3a/IaHHUIO, CTPYIIHPOBATH
HECKOJIbKO ~ T€OMETPHYECKUX
duryp, CpaBHUBATh
MOJIYUCHHBIC PE3YJIbTAThI C

OCTaBJICHHOM 3a/adeit

enbHas
paboma
Ne9(n.5.2

sapuanmsi 1-2)

as paboma
(n.6.2,
eapuanum 1-
2

3a0anus 16,17)
Pasznoyposnegul

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

Tema 3.2.
Koopaunar
Bl U
BEKTOPBI.
IIpakTruecko

e 3aggaTue Ne
1

IT18

CrocoOHOCTH pacro3HaBaTh
reoMeTpuueckiue (Urypsl Ha
yepTrexkax, MOJIEISX, B
peaTbHOM

MUpE

1117

CrocoOHOCTh ~ HCHOJIB30BATH
BEKTOPHBII M KOOPAVHATHBIN
METOJ JUIS peleHus
reOMETPUUECKUX 3a7au

MI12

Crioco6HOCTb
JIEMOHCTPUPOBATH
L[EJIEYCTPEMIIEHHOCTh B
MOMCKaxX U MPUHATHH pEleHUM,
pPa3BUTOCTH

IIPOCTPAHCTBEHHBIX
IPEACTABICHUI

JI3

CniocoOHOCTH cienaTh YepTex K
3aJ]aHMIO, CrpynIupoOBaTh
HECKOJIBKO T€OMETPUUYECKUX
buryp, cpaBHUBaTh
MOJIyYEHHBIE  PE3YyJbTaThl  C
MOCTaBJIICHHOHU 3amaueil

JI5

CnocoOHoCTh K 00pa3oBaHMIo,
B TOM YHCJIE CAMOOOPa30BaHUIO

Camocmosm
envHas
paboma
NelOm.5.2

sapuanmot 1-2)

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

3a0anus 18-20)

Tema 3.3.
MHororpanau
KU U KPYTJIbIE

IT18

CrocoOHOCTD

reOMEeTPHUUYECKUE
Yyeprexax,
peajibHOM

pacro3HaBaTh

burypsl Ha
MOJIETISIX, B




Tena.
[IpakTruecko

e 3ausaTue Ne
1

MUpE

IT15

Cnooco0HOCTh cBOOOIHO
OTIepUPOBATH MMOHSITUSIMH:
mwiomanas  Gurypsl, o00beMm
burypel,  BelIMYMHA  YIIIa,
paccTossHUEe OT TOYKH  JIO
TJIOCKOCTH, PACCTOSIHUE MEXIY
HNPSIMBIMH, PACCTOSTHUE MEXITY
TJIOCKOCTSIMU, TIOMAAb CheEpBl,
IJIOIIAIb MMOBEPXHOCTH
MUPaMHJIBI, TPHU3MBIL, KOHYCA,
UATUHAPA, 00BeEM KyOa,
PSIMOYTOJIBHOTO
napajuleJeumneia, MHpaMubl,
NpU3MBbI, [WINHApPA, KOHYCA,
apa

M7

CriocoOHOCTE BBIIBUTaTh
HOBLIE  HJIEH, npeiarath
OpI/IFI/IHaJIBHBIe IIoOaAXO0 bl n
pELICHHMS, CTABUTH IIPOOJIEMBI K
3a/1a4u, JIOIYCKAOIINE
AJIbTEPHATHBHBIC PEIICHUS

MI0

CriocoOHOCTh PUHUMATD NN
COBMECTHOM AESATEIbHOCTH,
IIPOSABJIATH TBOPYECTBO u
BOOOpakeHue, OBITh
NHUIIMAaTUBHBIM

J14

CriocobHOCTh  OOHapyXHMBaTh
CBA3M MCXKAY AUCHUILIMHAMU,
UCIIOJIb30BAaTh MaTEMaTUYECKHUE
NPUEMBI [TPU PEIICHUN 3149 U3
JPYTHX HayK U B MTOBCETHEBHOMN
KU3HU

Camocmosm
enbHas
paboma
Nell(n.5.2

sapuanmsi 1-2)

Pasznoyposnes
ble 3a0ayu U
3a0aHUs
(n.6.3,
sapuanm 1-2,
3a0anus 8,
14, 15, 20)




4 Onucanue npoueaypsl OeHUBaHUA

PesynbraTel 00y4eHUs MO TUCHMIUIMHE, YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIMN
OLIEHUBAIOTCSI 110 YEThIPEXOANBHOM LIKaJIe OLEHKAMH: «OTIMYHO», «XOPOLIO»,
«YOOBJICTBOPHUTCIIBHO», KHCYAOBJICTBOPHUTCIILHOY.

Texymas arrecTanys 0 IUCHUIUIMHE IIPOBOIUTCS C LENbK CUCTEMATUYECKON ITPOBEPKU
I[OCTI/I)KGHI/If/'I O6y‘IaIOH_[I/IXC$I. O0BexkTaMu OLICHUBAHUA  ABJIAIOTCA: CTCIICHb  YCBOCHUA
TEOPETUYECKUX 3HAHWUN, YPOBEHb OBJIAJCHMS NPAKTUYECKUMU YMEHUSMH U HAaBBIKAMU II0 BCEM
BUAaM Y4eOHOH paboThl, KadecTBO BBHIMOJHEHHUS CaMOCTOSTENLHOW paboThl, yueOHas
JUCLUIUIMHA (QKTUBHOCTh HA 3aHATHUSX, CBOEBPEMEHHOCTb BBIMOJIHEHUS Pa3IMYHBIX BHUJIOB
3aJlaHuil, IOCEIAeMOCTh BCEX BUJIOB 3aHSATHIA 110 aTTECTYEMOM TUCHUILINHE).

IIpyn mpoBeneHuM NPOMEKYTOYHOM aTTECTALUMU OLCHMBACTCS IOCTUIKCHHE CTYIEHTOM
3aIlJIaHUPOBAHHBIX MO0 AWCHUIUIMHE PC3YyJIbTATOB OGy‘IGHI/IH, OGGCHG‘II/IBaIOIJ_[I/IX PE3YJIbTAThI
OCBOCHMs 00pa3oBaTeIbHOIN MporpaMMel B 1eaoM. OleHKa Ha 3a4yeTe, SIK3aMeHe BBICTABIISETCS C
YU4E€TOM OLCHOK, IIOJYYCHHBIX IIPpU IPOXOKIACHUU TGKYHIef/'I aTTecranuu. BricunTeIiBaeTCs
cpeaHMi Oaja C y4yeToM OLIEHKH, IOJYyYeHHOH Ha 3adere, 3K3aMeHe M OKpYIJIAeTcs IO
MAaTCMaTUYCCKUM IIpaBUJIaM (B CjIydac CIHOpPHOIO pe3yjibTata, IIPU BBICTABJICHUW OLICHKU
pelleHre NPUHUMAETCS] UCXO/Isl U3 pe3yJIbTaTOB 3aueTa, IK3aMeHa).

Kputepuu onieHuBaHus YCTHOTO OTBETa
(oLICHOYHBIE CPE/ICTBA: cOOece)08anue)

5 0ay10B - OTBET [MOKA3bIBAET MPOYHBIE 3HAHUS OCHOBHBIX IIPOLIECCOB U3y4YaeMON IIPpeIMETHOM
obnactu, OTIMYaeTcs TIyOMHOW U TOJHOTOW PACKPBITHUS TEMbl; BIAJCHHE TEPMHUHOJIOTHYECKHUM
amnmapaTroM; yMeHHE OOBSICHATH CYIIHOCTb, SIBICHHH, MPOIECCOB, COOBITH, JI€NaTh BBIBOJBI U
00001eHNs, /1aBaTh apryMEHTHPOBAaHHBIC OTBETHI, MPUBOAMTHL IPUMEPHI; CBOOOIHOE BIIAJICHUE
MOHOJIOTHYECKON peublo, JJOTMYHOCTh U IOCJIE0BATEIbHOCTh OTBETA; YMEHHE IPUBOJUTH MPUMEPHI
COBPEMEHHBIX NMpo0IeM U3yyaeMoil 0baacTu.

4 fanna - oTBeT, OOHAPYKUBAIOUIUN TMPOYHBIC 3HAHWUS OCHOBHBIX IPOIIECCOB H3ydaeMOMn
npeaMeTHOW o0nacTH, OTiaMYaeTcs TIMyOMHOM M TMOJHOTOW  pPACKpBITHSL TEMbl; BIAJCHHE
TEPMHHOJIOTMYECKUM amnlapaToM; yMEHHE OOBSICHSATh CYIIHOCTb, SIBJICHHM, MpPOIECCOB, COOBITHH,
JieNaTh BBIBOABI W 0000IIEHHSA, [aBaTh apryMEHTHPOBAHHBIE OTBETHI, IPHUBOJIUTH IPHUMEPHI;
CBOOOJIHOE BJIa/ICHUE MOHOJIOTHYECKOM peublo, JJIOTUYHOCTh U IMOCIEeI0BATeIbHOCTh OTBeTa. OJHAKO
JIOITyCKAaeTCs OJIHA - IBE€ HETOYHOCTU B OTBETE.

3 Oauia — OTBET, CBHUJIECTEIBCTBYIOUIMII B OCHOBHOM O 3HAaHUM IIPOLIECCOB H3y4aeMOH
peIMETHOW 00JIacTH, OTIMYAOLIUICS HEAOCTATOYHOW TIIIyOMHOW M TOJHOTOW PAcKpBITUS TEMBI;
3HaHHUEM OCHOBHBIX BONPOCOB TEOpHUH; €1a00 CPOPMHPOBAHHBIMU HABBIKAMHM aHAJIM3a SIBICHUH,
IIPOLIECCOB, HEJIOCTATOYHBIM YMEHHMEM J1aBaTh apryMEHTHMPOBAHHBIE OTBETHI U MPHUBOJIUTH MPUMEPHI;
HEZ0CTaTOYHO CBOOOTHBIM BJIaJICHUEM MOHOJIOTHYECKON peusblo, JIOTUYHOCTBIO,
MOCIIEI0BATENbHOCTRIO OTBETa. JlomycKaeTcs HECKOIbKO OIIMOOK B COAEpKAHUM OTBETA; HEyMEHHE
IPUBECTH NPUMEP Pa3BUTHS CUTYaALIUH, IPOBECTU CBSA3b C IPYTMMHU acleKTaMH U3ydaeMoi o0i1acTu.

2 0aj1a — OTBET, OOHAPYKUBAIOIINI HE3HAHHUE MPOIECCOB U3y4aeMOM MpeIMETHONW 00J1acTH,
OTJIMYAIOMIMNACS HErJTyOOKMM pAacKpbITUEM TEMbl; HE3HAHHEM OCHOBHBIX BOIPOCOB TEOPHH,
HeCOPMUPOBAHHBIMM  HaBBIKAMU  aHalu3a  SBJCHHM, MPOLECCOB;, HEYMEHHEM  JaBaThb
apryMEHTHPOBAaHHBIE OTBETHI, CIIA0BIM BJIQJICHUEM MOHOJOTHUYECKON PEeUYbI0, OTCYTCTBUEM JIOTUYHOCTH
U TO0CJIe0BaTeNIbHOCTH. JlOMycKaroTCcsl cepbe3Hble OIIMOKM B COJEp)KaHWM OTBETa; HE3HaHHE
COBPEMEHHOM Mpo0JIeMaTUKH N3ydaeMOi 00JIacTH.

Kpurtepun oneHuBaHns NUCbMEHHOM PadoThI
(OLIEHOUHBIE CPENICTBA: KOHMPOALHASA pAOOMA, CAMOCMOAMeNb HaAsl paboma).

5 6a/10B — CTYJIEHT MOJHOCTHIO BBIMOJIHII pabOTy, TOYHO ONPEIEIIUB €€ COACP)KaHue 1
cocrapisifonue. B mormdeckux paccykIeHUusXx U OOOCHOBAaHWU PEUICHHS HET NpPOOENoB U
omnOOK, BBIBOABI 000CHOBaHBI. CTyAEHT BIaJCeT HABBIKOM CaMOCTOSATEIbHOW pabOThl MO



3a/IaHHOM TeMe; METO/IaMHU U MIPUEeMaMK aHaTN3a TEOPETUICCKUX W/WUJIH MPAKTUYECKUX ACTIEKTOB
nu3zydaeMoi ob6nactu. DaKTUYECKUX W MaTEMAaTUYECKHX OIIMOOK, CBSI3aHHBIX C MOHUMaHHEM
MmarepHaia, HeT; rpadudecku pabora ohopMiIeHa MPABUIILHO.

4 Oamma - paboTa XapaKTEpU3yeTCs CMBICIIOBOW IENBHOCTBIO, CBSI3HOCTBIO U
MOCJIEIOBATEIBHOCTBIO M3JIOKEHHS;, JomymeHo He Oonee 1 ommOku mpu pemenud. PabGorta
BBINOJIHEHA TTOJHOCTHIO, HO OOOCHOBAHMsI IIAroB PEHICHHsS HENOCTaTOYHbl. He Bce BBIBOJBI
cenaHbl /Ui 000CHOBaHBL. DAKTHUECKUX OIIMOOK, CBA3aHHBIX C IMOHMMAaHUEM MaTepuaia,
HeT. JlomymieHs! o1Ha-/1Be OIIMOKH B 0()OPMIICHUH PAOOTHI.

3 6aJju1a — CTYICHT MPOBOAMT AOCTATOYHO CAMOCTOSTENIbHBIN aHATU3 OCHOBHBIX 3TAIOB U
CMBICJIOBBIX COCTaBJSIFOIIMX paOOThI; MOHMMaeT 0a30BbIE OCHOBHI MaTepuasia. PerieHue
PACKpBITO HE TIOJTHOCTHIO, 0OOCHOBAHMSI 1IAr0B PEIIEHUs] HEJJOCTATOUHbI. BBIBOJBI HE ClIenaHbl
W/AY BBIBOJBI HE 00OCHOBaHBI. JlomymieHo He Oosee 2 OmMUOOK B pemeHuH, opopMIICHUN
paboTHI.

2 0Gamna - paborta mpeAcCTaBisSeT coOOW pemeHne O0e3 Kakux Obl TO HHU OBLIO
KOMMEHTapueB, 000cHOBaHMNA. He packpeiTa CTPyKTypa U TEOPETUUECKasi COCTABIISIONIAs TEMBI.
BeiBogbl OTCYTCTBYIOT. JlomylieHO Tpu Win OoJiee TpeX OMIMOOK B PEHICHHH, B OPOPMIICHUU
paboThL.

KpnTepml BBICTABJICHHUS OICHKHU CTYACHTY Ha 3ayere/ IK3aMeHe

(OLIEHOUHBIE CPENICTBA YCMHbIL ONpOC 6 popme omeemos HA B0NPOCHL OUNEMO8,
BbINONIHEHUE NUCOMEHHBIX PAZHOYPOBHEBBIX 3a0aY U 3A0AHULL)

Onenka no
HpOMe)KYTOqHOﬁ XapaKTepI/ICTI/IKa KadyeCTBa C(I)OpMI/IpOBaHHOCTI/I KOMIICTCHITUM

aTTeCTaluu

CryaeHT aeMOHCTpUpyeT cOPMUPOBAHHOCTH TUCIUILUIMHAPHBIX
KOMIIETEHIIM HA TPOJBUHYTOM YpOBHE: OOHapyXHBaeT
BCECTOPOHHEE, CHCTEMaTHYecKoe U Tiy0oKoe 3HaHHe y4eOHOro
MaTepuaia, yMEeT TECHO YBS3bIBaTh TEOPUI0 C IPAKTHKOM,
CBOOOZHO CHpaBIseTCS C 3aJadyaMH, BOMPOCAMU M JIPYTUMHU
BUJIaMU TIPUMEHEHUS 3HAHUMW, TPUYEM HE 3aTPYIHSIETCA C
OTBETOM  MpU  BUJOU3MEHEHUHU  33JaHUN,  MPABHIBHO
00OCHOBBIBAET INPUHATOE DPEILIEHUE, BIAJAECET Pa3sHOCTOPOHHUMHU
HaBbIKAMH U IpUEMaMH

BBITIOJTHEHUSI TPAKTUYECKUX 3a/1ad.

«3a4TeHO» /
«OTIIMYHO

CryaeHT AeMOHCTpUpyeT cOPMUPOBAHHOCTH TUCIUILTMHAPHBIX
KOMIIETEHIIM Ha 0a30BOM YpOBHE: OCHOBHBIE 3HAHUS, YMECHHS

«3a4TeHO» /
OCBOGHBI, HO  JOIyCKAlOTCS  HE3HAYUTENbHbIE  OIIHOKH,

«XOpouIo»
HCTOYHOCTH, 3aTpYAHCHUA ITIPpHU AHAJIUTHYCCKUX OICpaluigx,
MIEPEHOCE 3HAHUMN U
yMeHPIf/II Ha HOBEBIC, HCCTAHIAPTHBIC CUTYyallH.
«3a4TeHo» / CTyneHT AeMOHCTpUPYET CHOPMUPOBAHHOCTH NUCIMIUIMHAPHBIX
«YyZIOBJIETBOPUTEIBHO KOMIIETEHIIMM Ha IOPOrOBOM YPOBHE: HMEET 3HAHUSA TOJIBKO

OCHOBHOI'O MaTepuajla, HO HE YCBOWJI €ro JeTaineil, B Xoje
KOHTPOJIBHBIX ~ MEPOIPHUATHI  JOMYCKAIOTCS  3HAYUTEIIbHBIE
OIINOKH, HEJOCTATOYHO MIPaBUJIbHBIE (bopMyIIHPOBKH,
HapyLIEHHUs] JIOTUYECKOM IOCIIEI0BAaTEIbHOCTH B HW3JI0KEHUU
MPOrPaMMHOT0 MaTepuana, HCHBITHIBACT 3aTPyAHEHUS TIPU
BBIMOJIHEHUH  TPAKTUYECKUX  paboT, TpU  ONEpUPOBAHHUU
3HAHUSMHU U YMEHUSIMHU

IIPYU UX NIEPEHOCE HA HOBBIE CUTYAIIMH.




«HE 3a4TEeHO» /
«HEYIOBJICTBOPUTEIHHOY

CTyneHT JeMOHCTPUPYET CPOPMUPOBAHHOCThH TUCIHMITTIMHAPHBIX
KOMITCTCHIMI Ha YPOBHE HMKE IIOPOTOBOTO: BBISBISETCS TOJHOE
WIA TPAaKTUYECKH TIOJHOE OTCYTCTBHE 3HAHUH 3HAYUTEIBbHOU
YacTH  NPOTPaMMHOTO  MaTepHaia, CTYJISHT  JOMyCKaeT
CYIIECTBEHHbBIE

OIMOKH, HEYBEPEHHO, C OOJIBIINMH 3aTPYAHEHUSMH BBIOTHICT
NPAaKTUYECKHE PadOThl, YMEHHsI U HABBIKU HE C(HOPMUPOBAHBI.




5. IlpuMepbl OLIEHOUYHBIX CPEACTB JJIs MPOBEAEHUs TeKYlIell aTTecTaluu

5.1 Bonpocsl A5 cobeceqoBanus (YCTHOTO ONPOCa):
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Kaxkue ymcia Ha3pIBalOT JPOOHBIMHU?

Kakue onepanuy BHIMOTHIIOTCS HA MHOKECTBE PAIIMOHATBHBIX YUCEI?
BepHo 11 yTBepkaeHue:
a. Ecnum nHarypanbpHOE YHCIIO AeTUTHCS Ha 6, TO OHO JAETHUTCS Ha 3;
b. Ecnu cymma IByX YdCes YETHOE YUCIIO, TO KaXKI0€ ClIaraeMoe YeTHO;
c. Ecmuu npousBenenue IByX 4ncesl paBHO HYIIO, TO KQXKIbI MHOXKHTEIb PAaBEH HYJIIO;
d. Ecnu ky0 HEKOTOPOTO YHCIIA IETUTCS Ha 8, TO 3TO YMCIIO YETHO?
Kakoe urcno Ha3pIBalOT HAWMEHBIIMM (HAaUOOIBIINM) 3HAYCHHUE (DYHKIIUU HA MHOXKECTBE?
Kakyto ¢pyHKIMIO Ha3pIBAOT Y€THOMW (HEYETHOM)?
Kakum cBoiicTBOM 00ajaet rpauik 4eTHOU (HeYeTHOH) PyHKIUU?
ChopmynupyiiTe TprU3HaK MOCTOSHCTBA/BO3pacTaHus1/yObIBaHUS (DyHKIIHH.
Kakyro TOUKy Ha3bIBAIOT TOYKOH MakCUMyMma (PYHKIMUA? TOYKOH MHHHUMYMa (QYHKITUH?
Kakyro QyHKIMIO Ha3bIBaIOT CTENEHHOW (DYHKIMEH ¢ HaTypalbHBIM MOKa3aTeneM?

. Chopmymnupyiite cBoiicTBa QyHKINH y = X".

. Kakyto pyHkuuio Ha3pIBaloT cTeneHHON (DyHKIMEH ¢ 1eabpIM moka3arenem?
. Kaxas durypa ssnsercs rpadpukom GpyHKmn y = x°?

. Chopmynupyiite cBoiictBa pyHkuuu y =x", N € N.

UTto Ha3BIBAIOT KOPHEM N-i CTENEHU U3 uncia a, raen € N, n > 1?

IIpy KaKKX 3HAYCHUSAX 2 HMEET CMBICI BEIpakeHne 2k+1v/a, ke N?
Yo Ha3bIBAIOT apU(PMETHIECCKIM KOPHEM N-i CTENIEHH U3 HEOTPHUIIATEIBHOTO YHCIIA &, T/IC
neN,n>1?

IIpy KaKKMX 3HAYCHAAX a HMEET CMBICT BEIpaxkenne2kVa, ke N?

Cdopmymmpyiite coiictBa pyHKImn y = 2k+1y/a, ke N.

Cdopmymmpyiite cBoiictBa pyHkmn y = 2kvVa, ke N.

ChopmynupyiiTe CBONCTBA KOPHS N-i CTETICHH.

Kakyro @yHKIMIO Ha3bIBaIOT CTENEHHON (DyHKIMEHN C pallMOHaIbHbIM NTOKa3aTenem?
Cdopmynupyiite cBOWCTBA CTENIEHU C PAllMOHAIIBHBIM IIOKA3aTEIEM.

Kakoe ypaBHeHUE Ha3bIBalOT HppallMOHATIBHBIM?

O0e yacTi ypaBHEHUS BO3BEIH B HEUETHYIO cTeneHb. O0s3aTeNbHO JIM UCXOAHOE U
MOJIyY€HHOE YpaBHEHUS Oy TyT paBHOCUILHBIMU?

O06e yacTi ypaBHEHUS BO3BEIH B YETHYIO cTeneHb. O0s3aTeabHO JIM HCXOJHOE U
MOJIyY€HHOE YpaBHEHUS Oy TyT paBHOCUILHBIMU?

Kak MOKHO BBISIBUTH TOCTOPOHHUE KOPHU ypaBHEHUS?

Kakyro TeopeMy 1 Kakoe cie/IcTBHE U3 He€ UCTOIb3YIOT MPU PELICHUH MTOKa3aTeIbHbIX
ypaBHEHHI/HEPABEHCTB?

Yto Ha3bIBAIOT JIOTaprU(PMOM MOJIOKUTEIHHOTO YKciia b o ocHOBaHUIO a?

Kakoe paBeHCTBO Ha3bIBAIOT OCHOBHBIM JIOTapU(PMHUECKUM TOKIECTBOM?

Kaxoit torapudm Ha3bIBAIOT 1€CATUYHBIM?

Cdopmynupyiite cBoiicTBa Torapu(MoB.

Kakyro @yHK1IMIO Ha3bIBAIOT JOTapUPMUUECKOMN?

Cdopmynupyiite cBoiicTBa JorapupMUIecKoi GpyHKINH.

Kakyro TeopeMy 1 Kakoe cje/ICTBHUE U3 He€ MPUMEHSIOT MIPU PEIICHUH JOrapu(pMHUUECKUX
ypaBHEHH/HEPABEHCTB?

Yto Ha3bIBAIOT YIJIOM B OJMH pajuaH?

KakoBa pagnanHast Mmepa yria, paBHoro 1°?

YeMy paBHa JJIMHA AYTH OKPYKHOCTH paauyca R, conepxkaiei o paa?
Yo Ha3pIBalOT KOCUHYCOM yTJja I0BOPOTa? CHHYCOM yTJja I0BOpOTa? TAHI€HCOM YIJIa
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noBopota?
KaxoBa ob6nacts onpeneneHust GyHKIUN y = sin X? y = cos x?

KaxoBa ob6nacte 3HaueHmid pyHKIMHU y = sin X? y = cos x?
Yemy paseH sin (a+2xn), rae n € Z? €0S (a+2nn), rae n € Z?

KakoBa obnacTs onpenenenust yHKuuu y = tg x?

KakoBa obnacTs 3HaueHu GyHKIUHU y = tg X?
UYemy paseH tg (a+2mn), rae n € Z?

Korna rosopsr, uro yroa a ssisercs yriom I uersepru? Il werseptu? Il versepru? IV
4eTBEPTHU?

Kakue 3HaKku UMEIOT CUHYC, KOCUHYC M TAaHI'€HC B KO U3 KOOPJAMHATHBIX YETBEPTEN?
Kakue u3 TpuroHomerpuueckux (pyHKIHUH SBISIOTCA YETHBIMU, a KAKUE - HEYETHBIMU ?
Kakyto ¢pyHKINIO Ha3bIBAIOT EPUOTUUECKON?

Kakoe paBeHCTBO Ha3bIBalOT OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIECTBOM?

Kakoe ToKIecTBO CBA3BIBAET TAHT€HC U KOCUHYC OJJHOTO U TOT'O K€ apryMeHTa’?
Cdopmynupyiite npaBuia, KOTOPEIMU MOKHO PyKOBOJCTBOBAThCS IIPHU IPUMEHEHUU
bopMy1 IpUBEICHHUSL.

Yo Ha3pIBAIOT apPKKOCHHYCOM 4Kcia b?

Kakoii Bug nmeet hopMyira KOpHer ypaBHeHHS cos X = 1? cos x = 1? cos x = 1?

[Tpu xakux 3HaYeHUX b MMeeT KOpHH ypaBHEeHHeE sin X = b?

Uto Ha3BIBAIOT apKCUHYCOM YHncia b?

Yo Ha3bIBAIOT apKTaHI€HCOM yKcia b?

HazoBute hopmyny KopHeit ypaBHeHus tg X = b.

Yro Ha3bIBaIOT MpUpalieHueM QyHKIUU B TOUKe?

I[To xakoil popmyJie onpenesitoT MTHOBEHHYIO CKOPOCTh?

[To xakoii popmyie onpenesstoT yrioBoil ko3pPUIreHT kacaTenbHON K TpaduKy GyHKIIU
B TOUKe?

Chopmynupyiite TeopeMy 0 MIpoU3BOJHOM: 1) CyMMBI; 2) MTPOU3BEACHHUS; 3) YaCTHOTO.
Kaxoit Bug nmMeeT ypaBHEHHE KacaTeIbHOM, MPOBEACHHOM K TpaduKy QYyHKIUHU / B TOUKE C
abcruccoi xn?

CdopmynupyiiTe Npu3HaK TOUKHM MAKCUMyMa; TOUKM MUHUMYMa.

OnwumuTte, Kak HaiiTH HanOoJbIlIee U HAaUMEHblIee 3HaueHus 1uddepeHupyeMoit GpyHKIuun
Ha IPOMEXYTKeE [a; b].

OnwumuTe 1IaH Ucciael0BaHNus CBOWCTB (QYHKIINU.

Kakyro @yHK1MIO Ha3bIBaIOT MIEPBOOOPA3HON JaHHON (QYHKIIMHU HA 3aJJaHHOM ITPOMEXYTKeE?
Chopmynupyiite 0CHOBHOE CBOMCTBO IIEPBOOOPA3HOM.

Kakyto 3anuch Ha3bpIBalOT 001IUM BUAOM NepBo0oOpa3HbIX (yHKIUY f Ha 3aaHHOM
IIPOMEXYTKE?

CdopmynupyiiTe npaBuiIa HaX0XKACHUS IEPBOOOPA3HOM.

Kakyto ¢purypy Ha3bIBatoT KpUBOJMHEHHOM Tpamneruei?

[To xakoit popmysie MOXKHO BBIYUCIUTD IJIONIAAb KPUBOJIMHEHHOMN Tpanenuu?

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

Kaxoe paBeHcTBO Ha3biBatoT popmynoit HeroTona-Jleioauma?

Onummre, KaKO€ MHOXECTBO HA3bIBAIOT YIIOPSIIOYEHHBIM.

UYTO Ha3BIBAIOT NEPECTAHOBKON KOHEYHOIO MHOKECTBA?

Kak Ha3pIBatOT 1 0003HAa4YaI0T IPOU3BEACHUE MEPBBIX N HATYPAIbHBIX YUCEN?

[To xakoif Qopmysie MOXHO BBIYMCIUTh KOJHMYECTBO IEPECTAHOBOK N-3JIEMEHTHOIO
MHOKecTBa?

UYto Ha3bIBaIOT pa3MEeLIEHUEM U3 N JIEMEHTOB 10 k 311eMeHTOB?

[To kakoit popmyIie MOXKHO BBIYMCIUTH KOJIUYECTBO pa3MEIeHHH U3 n-3J1€MEHTHOTO
MHO’KecTBa 10 k ajemeHToB?

YTo Ha3bIBAIOT COUYETAHNUEM M3 N 3JIEMEHTOB 10 k 371eMeHTOB?

ITo xakoii popMyie MOKHO BBIYUCIUTEH KOJTHMYECTBO COYETAHHMM M3 N 3JIEMEHTOB 110 k
AJIEMEHTOB?



82. Yro Ha3bIBAIOT NEPECTAHOBKOI KOHEYHOTO MHOKECTBa?
83. UTo Ha3bIBAIOT pa3MEIICHHEM N-3JIEMEHTHOTO MHOXKECTBA 110 K 371eMeHTOB?

84. Yto Ha3BIBAIOT COYETAHUEM N-3JIEMEHTHOTO MHOXECTBA 110 K 351eMeHTOB?

85. Kakyto ¢popmyny HazpiBatoT 6uHOM HbloToHA?

86. ChopmynupyiiTe cBOMCTBa TpeyrojbHuKa [lackans u OnHOMUANBHBIX KO DHUITMEHTOB.
87. Kakue coObITHS Ha3bIBAIOT HECOBMECTHBIMHU?

88. Kakoe coObITHE Ha3bIBaIOT 00BbEIMHEHUEM JIBYX COOBITHI M KaK €ro 0003Ha4YaroT?

89. Uemy paBHaA BEpPOSTHOCTh OOBEAUHEHHSI JBYX HECOBMECTHBIX COOBITHIA?

90. Kakoe coObITHE HAa3bIBAIOT MIEPECECUCHUEM JIBYX COOBITUI U KaK ero 0003Ha4aroT?

91. Kak MOXHO BBIYMCIIUTH BEPOATHOCTH OOBETUHEHHUS ABYX COOBITHIA?

92. Kakoe coObITHE HAa3bIBAIOT JOMOJIHEHUEM COOBITHS U KaK ero 0003HayaroT?

93. Kak MOKHO BBIYHCIIUTE BCPOATHOCTDL JOIIOJIHCHUA cOoOBITHA?

94. Kakue nBa cOOBITHS Ha3bIBAIOT HE3aBUCUMBIMU?

95. Kakue nBa coOBITHS HA3BIBAIOT 3aBUCHMbBIMH?

96. Kak HaliTH BepOSATHOCTh NE€PECEUECHUsI HE3aBUCUMBIX COOBITHIA?

97. Yro HA3BIBAIOT CITy4aifHOW BEIIMYHHON?

98. Yto Ha3bIBaIOT MHOYKECTBOM 3HAYCHUN CIlyd4alfHON BEIMYHUHBI?

99. Yo HaA3BIBAIOT pacIpeieieHueM BEPOSTHOCTEH CITy4aiiHOW BEITMYMHBI?

100. Kakoe pacnpenencHue BEPOSITHOCTCH Ha3bIBAIOT OMHOMHUATBHBIM?

101. Yro Ha3pIBaIOT MaTEMATUIECKUM OXKHIAHUEM CITy4aliHOW BEITUYHHBI?

102. Kak B MaTeMaTuKe Ha3bIBAIOT IIEpBOHAYAIIbHBIE MIOHATHSI, KOTOPHIM HE JAOT OIpeesICHUs?
103. Kakwue (purypsl BXOIAT B CIIUCOK OCHOBHBIX MOHSATUI CTEPEOMETPHH?

104. B xaxoM ciryyae roBOpAT, UTO MpsIMasi HEPEceKaeT MI0CKOCTh?

105. B kakoM cirydae roBOpST, YTO IJIOCKOCTH TEPECeKatoTCs?

106. Ha3zoBuTe U3BECTHBIC BaM MPOCTPAHCTBEHHBIC (PUTYPBHIL.

107. U3 kakux ¢uryp COCTOMT MOBEPXHOCTh MHOTOrpaHHHKa? Kak nx Ha3pIBaroT?

108. Yro Ha3wBaroT peOpamMu MHOTOrpaHHMKA? BepimHaMu MHOTOrpaHHuKa?

109. Kakwue BUbI MHOTOTPAaHHUKOB BbI 3HaeTe? OMHUIINTE STH MHOTOTPaHHHUKH.

110. Kakwue cymecTByIOT ciay4dad B3aUMHOTO PACIIONIOKEHHSI IBYX MPSAMBIX B IPOCTpaHCTBE?
111. CdopmynupyiiTe npu3HaK napayuieabHOCTU MPSIMON U TNIOCKOCTH.

112. CdopmynupyiiTe npu3HaK NapauieIbHOCTH ABYX MJIOCKOCTEH.

113. Yro Ha3BIBAIOT YTIIOM MEXKAY JABYMs IEPECEKAIONTIMHCS IPSIMBIMHU?

114. Yemy paBeH yroa Mexay AByMsl MapajuleIbHBIMU MPSIMbIMU?

115. Yto Ha3bIBAIOT yIJIOM MEX/Y JIBYMS CKPEIMBAIOIIUMUCS PSIMBIMU ?

116. CdopmynupyiiTe npu3HaK NepHeHIUKYIIPHOCTH MPSMON U MIOCKOCTH.

117. Yto Ha3bIBaIOT pacCTOSTHUEM OTTOUYKHU JI0 IIIOCKOCTH? PaccTosiHueM oT npsiMoit 10
napaujenbHoi el miaockoctu? PaccTossHueM Mex 1y IByMsl apajuiebHbIMU IIOCKOCTAMU?
118. CdopmynupyiiTe Teopemy O TpexX MepreHANKYIIpax.

119. Yemy paBeH yroa Mexay NpsAMON U MIOCKOCTHIO, €CIU MpsiMast apasuieabHa IIOCKOCTH?
IIpsimas npuHauIeKUT 1IockocTH? Ipsimas nepneHauKyIIsipHa MI0CKOCTH?

120. Kakyto ¢urypy Ha3bIBalOT JUHEHHBIM YTJIOM JIByTPaHHOTO yria?

121. Yro Ha3BIBAIOT BETMYWHON JBYTPAHHOTO yriia?

122. Kak HaiiTH paccTOsIHUE MEXAY JIByMs TOUKaMH, €CIH U3BECTHBI UX KOOPAWHATHI?
123. Kakoii BEeKTOp Ha3bIBAIOT HYJIEBBIM?

124. Yro Ha3pIBaIOT MOYJIEM BeKTOpa?

125. Kakwue BeKTOpBI HAa3bIBAIOT KOJTHHEAPHBIMH?

126. Kakwue 1Ba HEHYJIEBBIX BEKTOpA Ha3bIBAIOT PaBHBIMU?

127. Kak HallTH MOMYJIb BEKTOPA, €CITH U3BECTHBI €0 KOOPINHATHI?

128. OnwumuTe npaBuiIo TPEYroJbHUKA JUTSI HAX0XKJICHUS CyMMbI BEKTOPOB.

129. OnummTe MpaBuiIo MapauieorpaMMa ISl HAX0XKICHUSI CYMMBI IBYyX BEKTOPOB.

130. OmnwumuTe npaBuiIo NapasieNenunesa s HaX0xkKIeH!s] CyMMbI TPEX BEKTOPOB.

131. Kaxkoii BeKTOp Ha3bIBAIOT Pa3HOCTHIO JBYX BEKTOPOB?

132. CdopmynupyiiTe coueTaTelbHOE U pacpeIeIUTeIbHbIC CBOMCTBA YMHOKEHUS BEKTOpA HA



YHCIIO.
133. Kakwue BEeKTOpHI HA3BIBAIOT MEPIICHAUKYISIPHBIMHU?

134. Yto Ha3bIBAIOT CKAJSPHBIM MPOU3BEICHUEM JIBYX BEKTOPOB?
135. Yrto Ha3bIBAIOT MHOTOTPAaHHUKOM?

136. Kakwue rpanu MHOrOTpaHHUKA HA3bIBAIOT COCETHUMU?

137. Yro Ha3bIBAIOT ABYTPAHHBIM YTIJIOM MHOTOTPAaHHUKA?

138. Kakoii MHOTOTpaHHHMK Ha3bIBAOT BHIMTYKJIBIM?

139. Yto Ha3pIBAIOT IPHU3MOIi?

140. Yrto Ha3BIBAIOT BBHICOTON MIPU3MBI?

141. Kakyto npusmy Ha3biBaroT npsimoii? HakinoHHOM?

142. Kaxkyto npu3my Ha3bIBalOT MPABUIBHON?

143. Yto Ha3bIBAIOT JuaroHajJlbHbIM CCUCHUCM HpI/I3MBI?

144, Yrto Ha3BIBAIOT IUIOMIALI0 OOKOBOI MOBEPXHOCTH MPU3MBI?

145. Yemy paBHa miomaab O0KOBOM MOBEPXHOCTH NPSAMOM MIPU3MBI?

146. Yrto Ha3bIBaIOT NMapaylieenuneaom?

147. Kakue rpanu napajuiejenueia Ha3bIBaoT IPOTUBOJIEKALUMU ?

148. Kaxkoi# napayienenunes Ha3bIBalOT MPSIMbIM?

149. Kakoli napaiienenure]] Ha3bIBalOT MPSIMOYTOIbHBIM?

150. Yto Ha3bIBAIOT U3MEPEHUSIMU MPSIMOYTOJILHOTO Mapaenenumneaa?

151. Kakum cBOICTBOM 00JIa/Ial0T TUArOHAIIN Mapauiesenunena’?

152. Cdopmynupyiite TeopeMy 0 KBaapare AUAroHaIu MPSIMOYTOJIbLHOTO Mapaieienumne/a.
153. Yto Ha3BIBAIOT TUPAMHUION?

154. Yrto Ha3BIBAOT BHICOTOM ITUpaMUIbI?

155. Kaxkoe ceueHune Ha3bIBAIOT TUArOHAIBHBIM CEYCHUEM TTUPaMUIbI?

156. Kakyto nupamuly Ha3bIBalOT MIPABUIbHOMN?

157. Yro HazpIBaroT anodeMoii MpaBUIBLHON MUPaMHUIBI?

158. UYto Ha3BIBaIOT IUIOMIALI0 OOKOBOI MOBEPXHOCTH MTUPAMHMIBI?

159. Yemy paBHa muiomaabs O0KOBOI MOBEPXHOCTH MPABUIHLHON MAPaMUIBI?
160. Omnummure, Kakoif MHOIOIPaHHUK HA3bIBAIOT YCEUEHHOM MUPaMUI0H.

161. OnummTe 37€MEHTHl YCEUEHHOW THPAMHUJIBI.

162. Kakyto yceu€HHY0 NUpaMuy Ha3blBalOT MPAaBUIIbHOM?

163. UYro HazpIBaroT arodemMoil MpaBUILHON YCEUEHHON THPAMHUIBI?

164. Yto Ha3BIBAIOT IJIOMIA/IbI0O OOKOBO MOBEPXHOCTH YCEUEHHON TUPAMUIBI?
165. Yemy paBHa muiomaabs O0KOBOH MOBEPXHOCTH MPABMIIBHON YCEUEHHOMN MUPaMUIbI?
166. Kakoe Teno Ha3bIBAIOT HUIHHIAPOM?

167. Omnwummte, 9TO HA3BIBAIOT OOKOBOW TTOBEPXHOCTHIO IIMITHHIPA.

168. Yto Ha3pIBAIOT OCHOBAHUSMH IIMIUHPA?

169. Kakoe Teo Ha3bIBAIOT TEJIOM BpaIeHUs?

170. Yto Ha3bIBAIOT OCEBBIM CEUCHUEM IMIIUHpA?

171. U3 kakux ¢uryp cocTout pa3BépTka nuauHapa’?

172. Tlo xaxoii ¢hopMyJie BEIUMCIISAIOT TUIOIAAb OOKOBOW MOBEPXHOCTHU IIMIIMHIpA?
173. Tlo kxako#i ¢hopMyJie BEIYUCIISIOT TUIOIIAIb MTOJTHOW TTOBEPXHOCTH IUAIHHpA?
174. Kakoe Teno Ha3bIBalOT KOHYCOM?

175. Onwmmure, 9TO HA3BIBAIOT OOKOBOM MOBEPXHOCTHIO KOHYCA.

176. Yro Ha3pIBaloT ocHOBaHKEM KoHyca? Ochlo kKoHyca? BricoToii konyca?
177. Yto Ha3BIBAIOT OCEBBIM C€UEHHEM KOHyca?

178. U3 gero coctouT pa3BépTka KoHyca?

179. Yto nmpuUHUMAFOT 3a IUIOMA s OOKOBOM MMOBEPXHOCTH KOHYyca?

180. Ilo xaxoii hopMyJie BEIUMCIISAIOT TUIOMIAAb OOKOBOW OBEPXHOCTH KOHYyca?
181. TIlo kako#i hopMyJie BEIUMCIISIOT TUTOIIAAb MTOTHON TTOBEPXHOCTH KOHYca?
182. Yto Ha3bIBalOT OOKOBOM MOBEPXHOCTHIO yCEUEHHOTO KOHYyCa?

183. Uto Ha3BIBAIOT OCEBBIM CEUCHHUEM YCEYEHHOTO KOHYyca?

184. Yrto npuHHUMAIOT 3a IJIOIMIA b OOKOBOM MOBEPXHOCTH YCEYEHHOTO KOHYyca?



185. Ilo kaxoii (hopMyJie BEIUMCIIAIOT TUIOIAAb OOKOBOM MOBEPXHOCTH YCEUEHHOTO KOHYca?
186. UYto Ha3wBaroT chepoii?

187. UYto Ha3wIBarOT paanycom chepsl; 1uaMeTpom chepbi?

188. Uemy paBen nuametp chepsl, eciiv e€ paanyc paBeH r?

189. Yro Ha3wBaroT mmapom?

190. Yto Ha3pIBAIOT AMAMETPOM Iapa’?

191. Yro Ha3bIBatoT 00BEMOM Tema?

192. Yro 3HauuT N3MEPUTH 0OBEM MHOTOTpaHHUKA?

193. TIlo kakoii popMyIie BEIUUCISAIOT 00BEM MPU3MBI?

194. Tlo kakoii popmyIie BBIYUCIAIOT 00BEM TUPAMUTBI?

195. Ilo kakoit popMysie BRIYUCISAIOT 00bEM YCEUEHHON TUPAMHUIBI?

196. Ilo kakoit popMyJie BRIUUCISAIOT 00BEM KOHYyCca?

197. TIlo kakoit ¢popMyJie BRIUUCISAIOT 00BEM YCeUu€HHOTO KOHYyca?
198. Ilo kakoii popMyJie BEIUUCIAIOT 00BEM MIIMHAPA?

199. TIlo kaxoii popmyrie BEIYHCIAIOT 00BEM I1apa?

200. Yro HA3BIBAIOT IJIOMIAABIO TIOBEPXHOCTH mIapa?

201. Ilo xakoil popmysie BBIYUCIAIOT IIOMaAb chepni?

5.2 IlpumMepbl cCaMOCTOATEIbHBIX PadoT
1. CamocrositensHas pabota Nel. Pa3Butne noHsTHs o yuce.

Bapuant 1 BapuanT 2
1. IlpencraBpre B BHJEe OECKOHEUHOU 1. IlpencraBeTe B BHAE OCCKOHEYHOM
JEeCATUIHOMN HePUOINYECKOM apodu | JecSITUYHON NIEePUOINIECKOM npodu
paluoOHAIbHBIE YHCIIA! palnoHaIbHbIE YHUCTIA!
23-_5-8-_41- 31-_6-5-_52-
4 7 15 6 4 13 11 9
2. Haiinure 3 npobu, koTopsie Oy Iy T 2. Haiigute 3 npobu, KoTOpHIe OYAyT
Gosblre ° , HO MeHsIIe ° Oonbiie
11 11 5 6
3. Beruucnure: 13> HO MCHBIIC .
132 @B 2B 12 4psa-1134:028) 3 Bemmemare:
49 49 147 3 [8.6-4-(590~4 15, )] (40:212+1,34)
+1,114 )
4. Bpruucaute npuOINKEHHO:
4. Bpruucaute npuOIMKEHHO:

1,001°
5. IlpeoOpa3yiiTe (YynpocTuTe)
palroHaIbHOE BBIPAKECHUE:

1,006°
5. TlpeoGpa3zyiite

(ympocTuTte) paioHanbHOE a b—a’h b>—a
BbIpa)KEHUE: - . —
y2  1-x*  1—xy? ab+b ab—a b-1

6. Pemmre ypaBHEHUE:
2x*—3x2+1=0
7. PemuTe HEpaBEHCTBO:
x(3x—2)—(2x—3)><0

x+1'y—1_y—1

6. Pemmre ypaBHeHue:
2x*—5x2+2=0
7. Pemmrte HepaBEeHCTBO:
(Bx —2)>—4x(2x —3)>0




2. CamocTtosiTenbHas pabota Ne2. dyHKIMM U TpaduKu

Bapuant
1

1. dynkuus 3agana popmynoit f(x) =3,

x+4
Haitnure: a) f(1); 6) f(0).
2. Haiinute o6macTh onpenencHus QyHKIHHA

flx)= Vx —3
3. Haiinute MHOKECTBO 3HAUYCHUM (PYHKITUN
fx)=x"+4

4. SIpngercd U YETHOH WIH
HEYeTHOU
dynknus: a) f(x) = 7x® — 5x°;

6) f(x) =2,

2x—8
5. Ha  pucynke wu3o0paxeH  rpaduk
byHKITUN
y = f(x), omnpeneneHHoii  Ha
npomexxytke [-3,5; 5]. Iloaw3yschk

rpaduxom, Haiiaute: a) f(—2);

0) 3HaYCHUSA X, IPH KOTOPBIX f(x) =

3; B) HylU (QYHKIHUU;

) HanOoJIbIIIee U HANMEHbIIICE 3HAUCHHUS
byHKIUY;

1) 0051aCTh 3HAYCHUN QYHKIUY;

€) KOJIMYEeCTBO KOpHe ypaBHeHus f(x) = a

Bapuant
2

1. dynknus 3anana popmynoit f(x) =3,

x+4
Haitnure: a) f(2); 6) f(—1).
2. Haiigute obmacTh onpenencHus PyHKIHH

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

4. SIpngercda M UYETHOW WIH
HEYCTHOU
dynkmus: a) f(x) = x° + 2x°;

6) f(x) = 2",

2x+8
5. Ha pucynke uzobpaxen rpaduk GyHKIHH
y = f(x), onpenencHHO# Ha
npomexytke [-4; 5]. [Tonp3yschk
rpaduxom, Haiiaute: a) f(—2);
0) 3HaYCHUS X, IPH KOTOPBIX f(x) =
3; B) HynH (yHKIIUH;
') HauOoJbllIee U HAUMEHbILIEE 3HAUCHUS
byHKIUY;
1) 001acTh 3HAUCHUH (DYHKIHH;
€) KOJIMYEeCTBO KOpHe# ypaBHenus f(x) = a
B 3aBUCUMOCTH OT 3Ha4EHUs a

B 3aBUCHUMOCTH OT 3HAYEHU A NN RN X |
ljh T 11 =4+ —— - H
2 LT DAL T 1IN /
BENR/ERRRE 7 R N
RIEEYEAENLEN id g - \3 -2 Hmi0 ! 2\3/5 Ak
] 1T - ] Fs ENANNES y.an
| | (T TP [
' - 6. Ha pucynke n3o0paxeH rpapuk GyHKIUN
6. Ha  pucynke u3o0paxeH  rpadux y = f(x). TlocTpoiite Tpaduk
byHKum bynkumn: a) y = f(x) +2;0) y = f(x

y = f(x). Ioctpoiite rpaduk
(b}él;KHHHI a)y=f(x)+2;06)y=flx

/

/

S ER :
/

I

"y

-3).

\ 4 .
5
L[ N/ ANEN

24 .




3. Camocrostenbnas pabora Ne3. KopHu, cTenenu u orapudmel

Bapuanr 1
1. ®dynxnus 3agana Gopmymnoit f(x) = x1°,
Cpasuure f(5,6) u f(2,4).
2. Halinure 3Hauenue BI)Ipa)I(gHI/IHZ

5) 32~

3\2
3. Pemmte ypaBHEeHHE V3 x =2

a) 33V8 + 45V=32 + W625;

4. Ympoctute BEIpaKeHHE:
a) ¥Va®  6) Nm?“Vm.
5. Haiinure 3HaUCHUE BBIPAKEHUS:
a) 1255, 6) 3208,
6. IIpencraBbTe BEIpaXKCHHE B BUJIE
CTCTICHH WJIM IPOU3BECHMS CTEIICHEH
(a—0.8)4- (a71-4)*2: (ao,4)—6
7. Pemmre ypaBuenue V2x + 8 = x
1
m—3m3
8. Cokparute 1pobs 2
m3—3
9. Pemmnte ypaBHEHHE
5xtl— 3. 5x =250
10.Haiiaute 061acTh onpeneneHus
byHKIIUN
y=lg(dx—1)
11.Pemute ypaBHEeHHE
logi(3x +4)=-2
3

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

13.BerunicnuTe 3HaYCHNE BBIPAKCHHS

loge 27 + l0Qgo 3

2log2 6 — log2 9
14 . Haiinute KopeHb YpaBHEHUS

log> x + loga(x —3) =2
15.Pemmte HEPaBEeHCTBO
logos? x —logos x —2 >0

Bapuant 2
1. ®dynkmus 3agana Gopmymoit f(x) = x*°.
Cpasnure f(3,6) u f(1,8).
2. Halinurte 3Hauenue BLIpanceHzIﬁ: .
a) 516 — 23V-216 — ®64;  6) R—
' 4243
3. Pemmute ypaBHEHHE \° X =2

4. Ympoctute BEIpaKeHHE:

a) BJa';  6) 5\/m3 “\m?,

5. Haiigure 3HaueHue BoIpaKeHUS:

a) 3275, 0) 164

6. IlpencraBbTe BbIpaXKEHUE B BUJIE

CTEIICHU WJIM IPOU3BEACHUS CTEIICHEN
(a06)6 - (a04)-7: (a-16)-3

7. Pemmrte ypaBHEeHUE \2x +48 =—x

2
m+7m5

8. Cokparute mpobs 3
m5+7
9. Pemmte ypaBHEHUE
2%+ 2x3=72
10.Haiiaute obnacTh onpeneneHus
byHKIIUN
y =1g(6 — 4x)
11.Pemmre ypaBHEeHUE
10g01(10x —7)=—1
12.Pemute HEPaBEHCTBO
log2(6 — x) <log2(x + 1)
3 3

13.BeruncinTe 3HaYEHUE BHIPAKCHUS
logs 128 — logs 2
2logs 2 + logs 9
14 .Haiigute KopeHb ypaBHEHUS
logs x + logs(x —4) =1
15.Pemmte HEPaBEHCTBO
l0go2s? x + 10go2s x —2 >0




4. CamocrosrenbHas pabota Ne4. OCHOBBI TPUTOHOMETPUH

Bapuanr 1
1. HaiiguTe 3HaueHNE BRIPAKCHHS
2tg 7 ctg (= ™) + cos m — 2 sin
T3 6 4
2. YmupocTute BeIpaKeHHE
cos? a + sin? a + tg?p
3. YmpocTuTe BhIpaKCHHE:
a) cos(a — B) — cos(a + )

0)sin 8 cos 4[5 + cos f3 sin 4
sin 2a
B)Z sina
. ; __5 =12 - <
4. Jlano: sSina '3 cos 8 T

a < 3”2, "< B <m. Haiipure sin(a + )

5. JlokaxuTe TOXKIECTBO:

1 1
1 —tga_ 1 +tgq=tg2a
6. Pemute ypaBHeHue Sin 4x = —Zﬁ B

7. PemmTe HEpaBeHCTBO COS X < !

Bapuanr 2

1. Haiigute 3HaYeHUE BBIPAKECHUS

2tg (= 75% ctg -+ sin 3 _ 4 cos

6 3 2
2. YupocTuTe BhIpaXKCHHE
cos? a + sin® a + ctg’a

3. YmopocTtute BEIpaKCHHE:
a) sin(a + B) — sin(a — B)
6)cos 6a cos 4a — sin 6a Sin 4a

2

4

2C0S

B)

sin 2a

4, NJano: cosa =06, sinp=- 0,8;71 <
a<2m,m<f< 3".2 Haiimure cos(a + )

5. Jlokaxkute TOXKAECTBO:

tga + tgoa =
tg2a 1 — tga 1+
tga B
6. Pemmre ypaBHEeHHE COS 6x = —Zﬁ
'

7. Permute HepaBeHCTBO SiN x >2

. CamocrosrenbHas padorta NeS. IlpousBoHast U e€ mprUMeHEHHe

Bapuanrt 1
1. Haiigure nponsBoaHyo

byHKumM: ag f (xz = x3 4 x2

6) f(x) =°
x4
B) f(x) =tg 4x
2. BhlugcuTe 3HAYEHUE IPOU3BOIHOM
GbyHKIHMN
f(x) =(3x—2)°B Touxe x0 =1

3. Haiinure npon3BoaHy0 QYHKIHMH:

a) f(x) =V6x — 7

6) f(x) = cos *

4, Teno nBuraercs 10 KOOPAWMHATHOU
npsMoi o 3akomy s(t) = 3t2 — 2t + 1
(mepemerieHne U3MeEpseTCs B METpax,
BpeMs — B CeKkyHAax). YeMmy paBHa

CKOpOCTh Tejla 4epe3 3 C Iocie Havaja

TIBYOKEHUSA?

5. Uemy paBeH yriaoBoil Ko3(QQHUIHEHT

KacaTeNbHON K rpaduky QyHKIUN
y=x%—2x

B TOYKE ¢ a0CIUCCON xo=—1?

6. Kaxkoe ypaBHEHHUE

nuMeeT

Bapuant 2
1. Haiigure npon3BOIHYIO

(GyHKuHu: a) [ (x) ? x4 4 x3

6) f(x)="1

x6
B) f(x) =tg 2x

2. BelumcinTe 3HaveHWe —IPOM3BOAHOHN (GyHKUIWH
f(x) = (3x + 4)* B Touke xo =1
3. Haiigure npou3BoaHy0 QYHKIHH:

a) f(x) =V8x + 1
6) f(x) =sin -,
4. Teno
psAIMON
1o 3aKOHY

JBUTAETCS MO  KOOPJIMHATHOM
s(t) =3t -2t +1
(mepemelieHne HU3MepseTcs B MeTpax,
BpeMs B cekyHmax). UYemy paBHa
CKOPOCTh Tejla uepe3 4 ¢ mocie Hadana
IBYOKEHUS?

5. Uemy paBeH yriaoBod KOd(QQPHUIMEHT
KacaTelbHOU K rpaduky QyHKIUU

y=x3—2x

B TOUKE C a0CIIUCCOM xo = —2?

6. Kakoe ypaBHeHHE UMeeT KacaTeabHas K




KacaTresbHast
x rpaduxy dynxmn f(x) = 3 B Touke ¢
x—3
abcuuccoit xo = 2.
7. UeMy paBHO HAaMEHBIIICE 3HAUCHUE
dyskumn y = x + 4 Ha mpomexytke [1;3]?
X
8. Uccnenyiite GpyHKIIHIO
y=16x>—12x*>— 4
U noctpoire e€ rpaduxk.

= 5x*4 5 rouke ¢

x—4

rpaduxy ymemn f(x)

abcrmccon xo = 1.

7. Uemy paBHO HauOoJblIee 3HAYCHHUE
byHKIMH Y = X + 1Ha npomexyTke [1;3]?
8. Uccnenyiite GpyHKITHIO

y =2x3+9x? + 12x

U mocTpoiite e€ rpaduxk.

6. CamocrositensHas padora Ne6. IHTErpas v ero npuMeHEeHHE

Bapuanr 1

1. Haligute oOmmii BuA nepBoOOpa3HON
byHKIIH:
a) f(x) = x*
0) f(x) =sinx
B) f(x) = 2%
r) f(x) =x
n flx)=*

X5
e) f(x) = ™

2. O®ynkuusa F aensercs mepBoobOpazHoit
byuknuu f(x) = x — 3. Uepe3 kakyio u3
JAHHBIX TOYEK MPOXOAUT Tpaduk GyHKIUU
F, ecmu F(2) =5?

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

3.  Brmuuciure
MHTETpAa: a) I3 x? dx
6) J3n sin 3x dx

9

T dx
B) .[273; Sin2x2

0 dx
T) I -2

2\7—x

4. Bemauciure IUIOMIAb
¢burypsl, n300paXKeHHOIN Ha PUCYHKE.

Y=C08X

Bapuant 2
1. Haiinure oOmuii Bua mnepBooOpa3HOU
byHKIMN:

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

x7
e) f(x) = e

2. Oynkuusa F sBasercs nepBooOpasHOU
byuknuu f(x) = x — 3. Uepe3 kakywo u3
JAHHBIX TOYEK MPOXOAUT rpaduK (yHKIHH
F, ecu F(2) = 5?

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

3. Brraucinure

. J'4 2
uHTerpai: a) | 2x
dx

6) ff’tsin 6x dx
9

T dx
B) Izg cos2x,

r)j

2 dx

—1 2V5—x

4. Beruncnure IUIOIIAb buryps:




5. Hatigure miIomanb
KPUBOJIMHEWHOH TpaNeLuH,
OTpaHUYEHHOW JIMHUSAMH Y = 6x —

x2,%:0,x:1,x:3.

4

IHaiinure miomaas  (QUrypsl,
paHquHHOﬁ JMHUSMHA Y = X2,y =2 — x.

7. CamocrostenbHas padora Ne7. KomOunaropuka

Bapuanrt 1
1. CkonbkuMu crmoco0amMu MOTYT CECTh B
aBTOMOOWIb Mapku «KanmHay 5 dYeloBex,
eCId  KaXAbli M3 HHX MOXKET OBITh
BoauTeeM?
2. Uepe3  KeEIIE3HOJOPOXKHYIO  CTAHIIHIO
JIOJDKHBI OJTHOBPEMEHHO MPOWUTH 3 moe3na.
CKOJIBKUMHU CIIOCO0aMH TUCTIETYEP MOKET
OpraHu30BaTh MPOXOXKJACHUE COCTaBOB,
€CJIM B €r0 PAaCHOPSHKEHUU S5 CBOOOTHBIX
nyTein?
3. Pemute B HaTypaJdbHBIX  4YHCIAX
ypaBHEHUE
A>=18- 4*
x x—2
4. CKOJIBKO CYIIECTBYET CEMHU3HAYHBIX
qucell,
KOTOpBIE HAIEJ0 JAesITcs Ha 257
5. PemuTe B HaTypanbHBIX YKCIAX
ypaBHEHHUE

C2=120
6. Ha npsimoit ormetunnu 12 Touek, a Ha
NapajuleJIbHONM el INpsAMOM — 7 TOYEK.

CKOJIBKO CYILIECTBYET YEThIPEXYTOJbHUKOB
C BEpIIMHAMHM B 3TUX TOYKax?

7. Ins 1IKOJIBHOM JIOTEpPEU IMOATOTOBUIH
100  OumieroB, U3  KOTOPBIX 12
BBIMTPBIIIHBIX. [lepBblil yuyeHUK BBIOMpaeT
Hayrag 10 OuneroB. CKOJBKO CYLIECTBYET
BapUaHTOB, NPH KOTOPHIX OH BHIOEpET HE
MeHee 2 BBIUTPBIIIHBIX OUIeTOB?

Haiinure otHomeHne cymmel uncen B100-i
CcTpoke TpeyroyibHuKa [lackans k cymme

8. uucen B 200-if cTpoke

Bapuant 2
1. CkoybKkuMHu criocodbamu MOXKHO
pacmpenenuTh 5 JASKYPHBIX IO dTaxaM B
MISITUATAXKHOM OOIIEKUTHI?
2. Uepe3  KeJIE3HOJOPOKHYIO  CTAHIIMIO
JIOJDKHBI OJHOBPEMEHHO TpouTu 4 moesna.
CKOJIBKUMHU CITOCOOaMH JTUCTIETYEP MOKET
OpraHU30BaTh MPOXOXKICHUE COCTABOB,
€CIM B €ro pacropsikeHUW 6 CBOOOJHBIX

nyTen?
3. Pemure B HaTypasbHBIX ~ 4YHMCIAX
ypaBHEHHE
A2=20
X
4. CKOJIBKO  CYIIECTBYET
IECTU3HAYHBIX

4Kcell, KOTOPbIE HALlEJIO AeNsTcs Ha 257
5. PemnTe B HaTypanbHBIX Ynciaax

ypagHenue
Ce= 66

6. Ha npsimoit ormetunu 14 Touek, a Ha
napajuienbHo el mpaMoil — 9 Touek.

CKOJIBKO CYIIECTBYET YEThIPEXYTOJIbHUKOB
C BEpPIIMHAMH B ITHX TOYKAX?

7. Jlns IIKOJBHOM JI0TE€pern MNOArOTOBMIN
200  OumneroB, M3  KOTOpbIX 25
BBIMTPBIIIHBIX. [lepBbIil ydeHUK BbIOMpaeT
Hayrag 10 OuneroB. CKOJBKO CYLIECTBYET
BapMaHTOB, NMPHU KOTOPHIX OH BBIOEpET He
MeHee 2 BBIMTPBIIIHBIX OUIeTOB?

8. HaiinuTe oTHOIIEHHE CyMMBI YUCET B
100-#t crpoke TtpeyrompHuka Ilackans x
cymme umcen B 200-ii cTpoke

8. CamocrosTenbHas padota Ne8. DieMeHTHI TEOPUU BEPOSITHOCTEH H MAaTEMaTHIECKOM

CTaTHUCTHUKU

Bapuanr 1
1. B xopoOke nexar 15 mapukon: 10 cuaux
u 5 3enenpix. KakoBa BEpOSTHOCTH TOTO, YTO
HayraJl B3STbIi U3 KOPOOKHU HMIAPHK OKaKeTCs
KEJIThIM?

Bapuanr 2
1. B xopoOke nexar 15 mapukoB: 12 cuHux
u 5 3enenbix. KakoBa BEpOSITHOCTH TOTO, YTO
HayraJl B3STbIi U3 KOPOOKU HIAPUK OKAKETCs
JKENTHIM?




2. BeposatHocTh  KynuTh  OpaKOBaHHYIO
napy carmor HeKOTOpod (pUpMbI COCTaBISAET
0,023. Ckonpko OpakoOBaHHBIX Tap 00yBH
rapaHTUPOBAaHHO colepKuT naptust u3z 1000
nap camnor 3To GupmbI?

3. Ilpu mpoBeneHMH SK3UT-TIONIA  OBLIO
omporieHo 15 Teicsu u3duMparene, cpeau
kotopbix 600 mporosocoBanu «IIporus
Bcex». OneHuTe BEpOsSTHOCTh COOBITHS, IPU
KOTOpoM wu30uparens roimocyer «lIpotus
BCEX).

4. KapTouku, Ha KOTOPBIX HAMCaHbl YHCIIa
I, 3, 5, 7, Hayrag mnociegoBaTEIbHO
BBIKJIQJIBIBAIOT B psifl. KakoBa BeposITHOCTD
TOT0, YTO TMOCJEIHEH IMOJIOKAT KapTOUKy C
qUCIOM 57

5. KakoBa BepoATHOCTH TOro, YTO MpH
MOI0PAChIBAHUY JIBYX UTPAIBHBIX KYOHKOB
Ha OJHOM W3 HUX BBINAJET €IUHUIA, a HA
JIPyroM

— Tpoiika?

6. Uemy paBHa MeaMaHa COBOKYIHOCTH
JIaHHBIX: 2, 2, 3,4, 5, 6,137

7. OgHOBpEMEHHO no0pocHIIv TpHU
MoHeThl. KakoBa BepOATHOCTH TOTrO, YTO
POBHO Ha JBYX W3 3TUX MOHET BBITIAJECT
rep6?

B smuke nexar s16510ku Tpex coptos: 20
*KenThIX, 10 3enenbix u 30 KpacHbIX.
Kakoe HaumeHbI11€€ KOTMUECTBO 070K
HAJI0 I0CTaTh U3 ALIMKa HayTraJ, 4TOObI
rapaHTUPOBAHHO B3ATh 110 KpailHEN Mepe
OJTHO KEJITOe U JIBa KPacHBIX 0J10Ka?

2. BeposatHocTh  KynuTh  OpakOBaHHYIO
rapy caror HeKOTOpoi (pupMbl cocTaBiseT
0,015. Ckonpko OpakoOBaHHBIX Tap 0OyBH
rapaHTUPOBAHHO colepKuT naptus u3 2000
nap carmor 3Toi pupmbi?

3. Ilpyu mpoBeneHMM HSK3UT-TIONIA  OBLIO
onpomieHo 15 Teicsia w3duparenei, cpeau

kotoppix 1500  mporojocoBanu  3a
«Kangupata H». OueHure BepOSITHOCTb
coOBITHS, TIpH  KOTOPOM  U30Uparenhb

roJIOCyeT 3a
«Kangumara Hy.

4., KapTouku, Ha KOTOPHIX HaIlMCaHbI YUCIIa
I, 3, 5, 7, wnayrag TmoOCIEI0BaTEIbHO
BBIKJIQJBIBAIOT B psij. KakoBa BEepoOsITHOCTH
TOTO, YTO MOCJICTHEH IMOJIOKAT KAPTOUKY C
yyciioMm 37

5. KakoBa BepoOATHOCTH TOrO, YTO TIPH
no0pachIBAaHUM JBYX UIPAIbHBIX KyOHKOB
Ha OJIHOM U3 HHX BBHIMAJIET TATEpKa, a Ha
IpyroM

— nBOMKa?

6. Uemy paBHa MeaMaHa COBOKYITHOCTH
JaHHbIX: 2, 3, 3,4,6,6,167

7. OgHOBpPEMEHHO noI0POCHIIH TpH
MOHEThl. KakoBa BEpOSTHOCTH TOTO, HYTO
POBHO Ha OJIHOM M3 3THX MOHET BBINIAJECT
rep0?

B simuke nexxar s0m0ku Tpex coptos: 20
*KenThix, 10 3enenbix U 30 KpacHbBIX.
Kakxoe HaumeHbIII€€ KOTHUECTBO SI0I0K
HaJI0 I0CTaTh U3 SIIKUKa HAYTal, YTOOBI
rapaHTUPOBAHHO B3ATh MO KpaitHell mepe
JIBA 3€JIEHBIX U JIBA JKEJITHIX s10J10Ka?

9. CamocrosrenbHas padota Ne9. [Ipsimbie u

IINIOCKOCTH B ITPOCTPAHCTBE

Bapuanr 1
1. Yepes koHuel otpeska MN u ero
cepenuny K mpoBeneHsl mapasieiabHbIe
IOpsIMblE,  TIEPECEKAIOIUE  HEKOTOPYIO
IUIOCKOCTL o B Toukax Mi1, N1, Ki
cooTBeTCTBEHHO. Haiinure mMHY oTpes3ka
KKi, ecnu otpezok MN He mnepecekaer
IUIOCKOCTh 0. 1 MM1 =22 cm, NN1= § cMm.
2. Toukm A1, Bi, Ci1 — mapamienbHbIe
npoekuuy BepiinH A, B, u C
napayuienorpamma ABCD Ha HekoTopyro
IJIOCKOCTh ~ COOTBETCTBEHHO. [locTpoiite
IIpOEKIMI0 BepmuHbel D napannenorpamma
Ha 3Ty IIOCKOCTb.

Bapuanr 2
1. Yepez koHuel otpeska AB wu ero
cepenuHny C mpoBeleHBI IapajlIeIbHbIE
HpsIMblE,  TEPECEKAIOIUE  HEKOTOPYIO

IUIOCKOCTh o B Toukax A1, Bi, m Ci,
COOTBETCTBEHHO. HalinuTte uMHY oOTpe3ka
CCi1, ecnm otpe3ok AB He mnepecekaer
mIockocth o0 1 AA1 =18 cm, BB1=10 cm.
2. Toukn A1, Bi, m Di— mnapamiensHbie
MpoeKIyy BepmvH A, Bu D
napayuienorpamma ABCD Ha HekoTopyro
IIJIOCKOCTh ~ COOTBETCTBEHHO. [loctpoiite
npoekuuio BepmnHbl C mapaienorpamma
Ha 3Ty IUIOCKOCTb.




B1
A1

C1

3. Uepes BepmmHy npsmoro yria C
npsiMoyrosibHOro tpeyroiabHuka ABC k ero
IUIOCKOCTH TIpoBeJieH nepreHaukysap CM.
Haiinure JUIMHY CTOPOHBI AB
tpeyrosbHuka ABC, ecniu CM = § cm, BM
=17 cm, £CAB = 30°.

4. Yepes BepuimHy D mnpsiMoyroibHHKa
ABCD Kk ero IUJIOCKOCTH TMpPOBEICH
nepnesaukyisip DE. Touka E ynanena ot
croponbl AB Ha 10 cm, a oT croponst BC
— Ha 17 cm. Haiigure nnuHy nuaroHanu
BD, eciim DE = 8 cM.

5. Yron MEXIY IUIOCKOCTSIMU
tpeyroabHukoB ABC u ABD pasen 45°.
Tpeyronsauk ABC

— PaBHOCTOPOHHUI CO CTOPOHOM 43 cm,

TpeyronibHuKk ABD — paBHOOeapeHHBIH,
AD

= BD = V14 cm. Haiinure nnunHy oTpeska
CD.

B1

C1

3. Uepes BepmmHy mpsmoro yriaa C
npsimoyroibHoro TpeyroisHuka ABC k ero
IUIOCKOCTH TpoBeneH neprnenaukynsp CD.
Haiinure JUTUHY CTOPOHBI AB
tpeyroiabauka ABC, eciu AD = 20 cMm, CD
=16 cm, £CAB

=60°.

4. Yepe3 BepumiHy A MOpsSMOYTOJbHHKA
ABCD «k ero IUIOCKOCTH TIPOBEJICH
neprenaukynsap AP. Haiinure miuny sToro
neprnenaukyspa, ecau BC = 12 cm, DB =
13 cM, a Touka P ynanena ot npsimoit BC
Ha

V106 cm.

5. Yron MEXKIY IUVIOCKOCTSIMH
tpeyroiabHukoB ABC u AKC pasen 60°,
AC =24 cm, BC = BA=20 cM, KC= KA =
15 cMm.

Haiinure nuny otpeska BK.

10. CamocrositenbHas padota Nel0. KoopanHaTel U BEKTOPbI

Bapuanr 1
1. Jauer  Touku M(3;-2;1) u  N(5;2;-
3).
Haiinute KOOpMHATHI CEpEMHBI OTPE3Ka
MN wu ero quHy.
2. auwt Touku A(-2;1;3), B(3;-2;-1) u C(-
3;4;2). Haitnure:

a) KOOpJIMHATHI BeKTopoB AB
AC
AB;

0) MOZyJIb BEKTOpa

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

3. CymiecTByeT 1M apajuiesIbHbIN IEPEHOC,
npu KoTopoM oOpasoM Touku M(4;3;4)
spisietcst  Touka Mai(1;3;0), a oOpazom
touku K(1;-8;3) — Touka K1(6;-2;7)?

4, Toukm A(-2;-4;1) u B(-5;-6;-1) —

Bapuanr 2

1. Jaaer  Toukum M(-6;5;3) um N(4;1;-

5).

Haiinute KOOpAMHATHI CEpEIMHBI OTPE3Ka

MN wu ero quHy.

2. Nauel  TOouku A(-4;-2;1),
u

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

B(3;-1:-1)

a) KOOpIMHATHI BEKTOpoB AB
HACG
AB;

0) MOIyJb BEKTOpA

B) KoopauHatTel BekTopa MN = 3AB — 2AC.

3. CymecTByeT J1 napajuiebHbIN epeHoc,
npu KoTopoM o0Opazom Touku M(-1;3;-4)
sBisietcss Touka Mz1(4;5;-7), a oOpasom
touku K(6;-4;5) — rouka K1(11;-2;8)?




BepinHbI apauiesnorpamma ABCD, Touka

O(1;3;2) — Touka TmepecedYeHus €ro
HHaFOHaHeﬁ._ Hgﬁz{HTe KOOPJMHATHI
BepiuH C u D
napauiesespenva ABCD.
- ®
[
e

4, Touku A(-2;-4;1), B(-6;2;3) u D(4;0;-1) —
BepuminHbl  mapamienorpamma  ABCD.
Haiinure  koopaunatsl  BepminHbl  C
napamienorpamma ABCD u koopIuHaThI
TOYKH [IEPECEUEHUS €0 IUaroHaiei.

5. Tausl Bektopsl a (-2;8;-4) u b(1;-4;k).
IIpu
KaKOM 3HAauYeHHH K BEKTOpHI

u b: a) KOJUIMHEapHBI;

0) epneH UKy ISPHBI?

5. Mausl Bextopsl a (1;-4;-3) u b(5;p;-
15).

[Ipu KaKkoM 3HaYEHUH ) BEKTOPHI a

U b: a) KOJUTMHEAPHBI;

0) neprneHIuKyJIsIpHbI?

11. CamocrostensHas pabota Nel 1. MHOrorpaHHUKY U KPYTJIBIE Tela.

Bapuanr 1

1. OcHoBaHueM NpSAMON NPU3MBI SBISAETCS
NPSIMOYTOJIBHBIA ~ TPEYTOJbHUK,  KaTeTbl
KOTOporo paBHbel 6 cM u 8 cm. Haiigure
IJIOIIAb TIOJHOM TOBEPXHOCTH MPU3MBI,
eciu e€ O0KOBOE peOpo PaBHO 5 CM.
2. BokoBoe pebpo

MPaBUIbHOMN YETBIPEXYTOJIbHOMN
nupamMuel pasHo 10 cMm, a BbicoTa — 8 CM.
Haitgure nmomaas AuaroHaabHOIO CEUYECHUS
MUpaMUJIBL.
3. Pagmyc ocHoBaHMs KOHYcCa paBeH 5 cMm, a
obOpazyromast — 13 cm. Haiigute miomanp
OCEBOI'0 CEYEHUsI KOHYcCa.
4. Ha pacctosHuu 4 cM OT LIEHTpa miapa

MIPOBEJICHO CeueHue. OTpe3ok,
COCIUHAIOIMI IEHTp 1I1apa MU  TOYKY
nepecedeHust 3TOTO CEUEHUS c
MOBEPXHOCTBIO niapa, oOpasyet c

IJIOCKOCTBhIO cedeHuss yron 30°. Hamgure
IUIOLIA/Ib CEYECHHUS.

5. Bricota mwiumHapa paBHa 8 cM, paauyc
ocHoBaHusA — 5 cMm. Ha paccrosauu 4 cm ot
OCH IWIMHJpPA MapajuyIeNbHO € MPOBEACHO
ceuenune. Haligure miomaab STOro ceueHus.
6. OcHOBaHMEM MPSMON TPU3MBI SBISETCS
NPSIMOYTOJIBHUK, OJJHA U3 CTOPOH KOTOPOIO
paBHa 15 cM, a nuaronans — 17 cM. Hailigure
00beM TIpu3Mbl, eciiu e€ BhicoTa paBHa 10

Bapuant 2
1. OcHoBaHuEM MpPSIMOM NPU3MBI SBIISETCS
paBHOOEPEHHBI  TPEYroNbHUK, OOKOBas

CTOpPOHA KOTOPOTro paBHa 17 cM, a OCHOBaHHE
— 16 cm. Hailigute momaas MNOJTHOU
MOBEPXHOCTU TPU3MBI, eclii €€ OOKOBOE
pebpo pasHO 10 cMm.

2. lnaroHayib  OCHOBaHHUS  IPaBWIBHOHN
YeThIPEXYTOJIbHON MUpaMuIbl paBHa 24 cM, a
6okoBoe pedbpo — 26 cm. Haitnure momaas
JMAroHaJIbHOTO CEYEHUSI TUPaMUbI.

3. BricoTa koHyca paBHa 6 cM, a 0Opasyromas
— 10 cM. Haiinure nmiomaas 0CEBOTO CeYEHUs

KOHYyca.

4. Paquyc mapa paseH 17 cm. Haiinute
IJION[aAb .CEYEHUs Iapa IJIOCKOCTHIO,
KOTOpas yJajaeHa Ha 15 cMm oT ueHTpa mapa.
5. B  HmWKHEM  OCHOBaHWM  IHJIMHJIpA
npoBeAeHa  Xopjaa  JJIMHOM 8 CM,
HAaXOJAIIAsACS Ha PacCTOSIHUU 3 CM OT IIEHTpa
3TOr0 OcCHOBaHHMs. Haligure  I1UIomanp
OCEBOr0 CEYEHUs MLWIMHAPA, €CIU €ro

BBICOTA paBHA 6 CM.
6. OcHOBaHMEM MPSIMOI TPHU3MBI SBISETCS
MPSIMOYTOJIbHBI TPEYTOJBHUK, THUIIOTEHY3a
KOTOpOro paBHa 13 cM, a OMH U3 KaTE€TOB —
12 cm. Haiinute oObeM mpu3Mbl, eciau e
BBICOTA paBHa 5 CM.
/. OcHOBaHUEM

IMUpaMubl SABJIACTCA




CM.

7. OcHOoBaHuEM MMUPAMUBI SIBJISIETCS
TPEyTroJIbHUK CO cTopoHamMu 13 cMm, 14 cMm, 15
cM. Halinure o0beM mnupaMuiel, eciu e€
BBICOTA paBHA 6 CM.

8. O6bem mapa pasen 36m cm®. Haitnure
JMaMeTp Iapa.

9. OceBoe ceueHne KOHyca — MPaBHIbHBIN
TPEyrojibHUK co cTopoHOM 4cm. Hailigute
00beM KOHYca.

10. B HWwKHEM OCHOBaHHMM IWJIWHIpA
MpOBE/ICHa XOopAa JUIMHOW 6 CM, KOTOPYIO
BUJIHO U3 LIEHTPAa BEPXHETO0 OCHOBAHUS MOJ

TPEYTroJIbHUK cO cTopoHamu 13 cm, 20 cMm, 21
cMm. Haiinure o0beM mnupamuisl, eciud eé
BBICOTA paBHA 9 cM.

8. Ilmomaas moBepXHOCTH mapa paBHa 1447
cM?. Haiiure JIMAMETD IIapa.

9. OceBoe ceueHue KOHycCa —
paBHOOEAPECHHBIN

PSIMOYTOJTBHBIN TPEYTOJIbHUK c
runoTeHy3ou 6 cm. Haligure o0bem KoHyca.
10. B HWXKHEM OCHOBAaHWUM IWIHHJIPA
MpoBeJieHa XOopAa, KOTOPYIO BHJHO U3

LIEHTpa HUKHETO OCHOBAaHMS MoJ yrioMm 90°,
a W3 IIGHTpa BEPXHEr0 OCHOBAaHUSA — IIOJ

yraom 60°. Haiigute miomane OOKOBOIA
MOBEPXHOCTH

yriioMm 60°, a U3 [IeHTpa HUKHETO OCHOBAHUS

—nox yriiom 120°. Haliqure mmomaas O0KOBOMA
MOBEPXHOCTH IIHIHH/IPA. WINHJPA, €CJIU PAJNYC €r0 OCHOBAHHS PaBEH

8 oM.

5.3 IIpuMepsbI rpynnoBbIX TBOPYECKUX 3aJaHUI
1) C momormpio mporpaMmmel octpoeHus rpaduko Visual Basic 6.0 uccienoBaTh moBeneHue

(GYyHKIMM T[pU  CMEHE OJHOIO/HECKOJBbKHMX €€ mapamerpoB. Ompenenutb  oOume
3aKOHOMEPHOCTH, CJenaTh BBIBOABL. Pe3ynmbTatel odopMuth B BHAE mpe3eHTanuud MS
PowerPoint.

2) Kiuenty HeoO0xoaumo, 4yToObl B KOMHaTe 0O0s3aTeIbHO IPUCYTCTBOBAIA OObEMHBIE
3JIEMEHTHI JleKopa ImHApuueckoi ¢opmel. Iloctpouts M3 Oymarn Mopenb LMIMHIPA.
Pasmeprl nns mocTpoeHHsl BbIOpaThb CaMOCTOSITENIBHO, C Y4Y€TOM TOIO, YTO COOTHOIIEHHE
panuyca K BbICOTE JI0JKHO ObITH 1:2.

3) PaccunTaTh KOJMYECTBO 2-X KHJIOTPAMMOBBIX OAHOK KpPacKH, KOTOPbIE HYXKHO KYIUTb JJIs
OKpalIMBAaHUs IMIMHAPHYECKOTO CBOAAa mojsana. Pacxom kpackm 100 r ma 1 wm% Pammyc
HWJIMHpA paBeH 2,9 M, JuyiMHa cBojia 6 M.

6. [IpuMepbI O1IEHOYHBIX CPEACTB JIsI MPOBeIeHUs MPOMEKYTOYHOH aTTeCTAIMHU
6.1 Bonpocsl 1J1s1 3K3aMeHa:

1. ®yukuun. O61acTh onpeneneHrs U MHOXKECTBO 3HaueHni QyHkiuii. CBoMcTBa PYHKITUU.
CrniocoObI 3a1anust PyHKIUH.
2. TlpomexyTKu BO3pacTaHus W yObIBaHHS, HAHOOJbINEE U HAUMEHbBIIEE 3HAYCHUS, TOUKU
sKcTpeMyMa QyHKITUH.
3. [IpeobpazoBanus rpaduxos. [lapanienpHbIi TEPEHOC, CHMMETPUSI OTHOCUTEIBHO OCe
KOOpJMHAT ¥ CHUMMETPHS OTHOCHUTEIBHO Hayala KOOpAMHAT, CUMMETPHUS OTHOCHUTEIHHO
NpsIMOM y = X, PACTSDKEHHE U CXKaThe BJIOJIb OCEH KOOPAUHAT.
4. CteneHH C palMOHAJIbHBIMU MOKA3aTENAIMH, UX CBOWCTBA. CTEMEHM C NECHCTBUTEIbHBIMU
nokasaresasiMu. CBOMCTBA CTETICHH ¢ JCHCTBUTENBHBIM MTOKazareneM. [lokazarenpHast QyHKIHS.
5. Jlorapudm gucma. OCHOBHOE JIoTapU(PMUIECKOE TOXKIECTBO. [lecaTHUHbIE U HaTypaJIbHBIC
norapudmsl. [IpaBuna neicTBuii ¢ norapudmamu.
6. Jlorapupmuueckas ¢pynkius. Jlorapupmuueckre ypaBHeHNUS U HEPABEHCTBA.
7. Pagnannas mepa yria. CHHYC, KOCMHYC, TAHT€HC U KOTAHTEHC yriia. 3HAKU CHHYCa,
KOCHHYCa, TAHI'€HCAa ¥ KOTAHT'€HCa M0 YETBEPTSM.
8. OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIeCTBA. DOopMyIbl
cnoxxkeHus. @opmyIibl IBOUHOTO yriia. DopMyJibl MOJOBUHHOTO YIJa.
9. Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpaUKH.
10. ITocnenosarensHOCTH. CIIOCOOBI 3aJaHUS ¥ CBOMCTBA YHCJIOBBIX [TOCIEN0BATEIBHOCTE.

npuseaeHusd. Dopmyssl



[TonsiTve 0 npezesne Nocae10BaTENIbHOCTH.

11. IIpousBoaHas. [ToHsTHE O TPOU3BOIHON PYHKITNHU, €€ TEOMETPUICCKUN U (HU3UICCKUIT
CMBICIL.

12. YpaBHeHue KacateabHO# K rpaduKy GyHKIIHH.

13. TlpumeHeHue MPON3BOAHON K UCCIICOBAHUIO (PYHKIIHIA U TIOCTPOCHHUIO IPaUKOB.

14. TlepBooOpa3Hasi 1 HHTETPaJI.

15. IlpuMeHeHue OpeieIEeHHOI0 MHTErpalla AJis HaX0XK/I€HUs IUIOIIA I KPUBOJIUHEHHON
tpanenuu. @opmyna Hetorona—Jleitbnuna. IlpumeHeHus naterpana B GU3MKe U TCOMETPHUH.

16. OcHoBHEIE TOHATUS KOMOUHaTOpUKH. [locyuer uncna pa3merieHuii, IepecTaHOBOK,
COYETaHUM.

17. CobObITHE, BEPOSTHOCTH COOBITHUS, CIIOKEHHE U YMHOKEHHE BEPOSITHOCTEH.

18. Ilpencrasienue AaHHbIX (TaOIUIIBI, AMATPAMMBI, TpadUKu), reHepaibHasi COBOKYITHOCTb,

BBIOOpKa, cpeiHee apupMeTndeckoe, MearaHa.

19. B3auMHOe€ pacrosnokeHue JByX MpsIMbIX B IpocTpaHcTBe. [lapamienbHOCTh TPSMON U
miockocty. [TapamienbHOCTD 110cKocTel. [leprneH MKy IsspHOCTb NPSIMOM U IUIOCKOCTH.

20. TlepnieHANKYIISAp U HAKIIOHHASA. YTOJI MEXAY IPSIMOK U IIIOCKOCTHIO. JIByrpaHHbIi yrod.
Yrois Mexay II0CKOCTAMU. [IepnenaAuKyIsIpHOCT JBYX INIOCKOCTEH.

21. I'eomerpuyeckue npeoOpa3zoBaHus MPOCTPAHCTBA: MapajlIeIbHbINA IEPEHOC, CUMMETPHUS
OTHOCHUTEJIbHO TU10cKoCTU. [lapamnensHoe npoektupoBanue. [1no1mans opToronanbHON IPOEKIUH.

22. Ilonstue Bekropa. Moayiis BekTopa. PaBeHCTBO BeKTOpOB. ClI0KEHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha YUCI0. PasznoxeHne BEKTOpa Mo HAIPaBICHUSAM. YTOI MEXy IBYMs
BekTopami. [Tpoekius BekTopa Ha ock. KoopannaTs! BekTopa. CkalsipHOE IPOU3BECHUE BEKTOPOB.

23. Ilpamas u HakiIoHHas npusMma. [IpaBuibHas npusma.

24. Tapannenenunen. Kyo0.

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

26. Cummetpuu B KyOe, B mapajuiesienunesie, B npusme u B nupamujie. CeueHus Kyoa,
MIPU3MBI ¥ THPAMUIBIL.

27. HnnuHap ¥ KoHyc. Y cedeHHbIH KoHyc. OceBble CeUeHHsI U CeUeHHs], apaielibHble
OCHOBAHHUIO.

28. Ilap u cdepa, ux ceuenus. KacarenbHas miIockocTs K chepe.

29. ®opmysl o0bema Ky0a, IpSIMOYTOJIbHOTO Mapaiesenurena, IpU3Mbl, IUIUHAPA.
®opmyiibl 00beMa MUPAMUABI U KOHYCA.

30. ®opmyibl MIIOLIAIU TOBEPXHOCTEH IMIIMHAPA U KOoHyca. PopMyIibl oObeMa 1apa u
mwiouaau cpepsl. [logodue Ten. OTHOLIEHMS MI01a1eH TOBEPXHOCTENH U 00HEMOB MOIOOHBIX TEIL..

6.2 IlpuMmepsl 3axaHnii 119 KOHTPOJIBbHOI PadoThI
Bapuanr 1.

15
1. KakoMy M3 TaHHBIX TPOMEXYTKOB MPUHAJIEKUT YUCIIO E?

a) (0; 0,25) 6) (0,25; 0,5) 8) (0,5; 0,75) r) (0,75; 1)
) C . 12a1%p2
. Cokparute qpods ————.
AR 16asne 2 +2 6a-30
) a a— _
3. Haiigute 3HaueHUE BRIpAKCHUS - + T 1oai3s g PHM A= 4,75.
4. KaxoBa 06acts onpeneneuust pyakiun f(x) = V1 — x2?

5. YkaxuTe MpoMEeXyTOK yObIBaHUS (PYHKLINHU, H300pakeHHON Ha PUCYHKE.
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6. ITpoBeputs, sBnstercs mu Gyrkmus f(x) = v/x — 1 4eTHOI MM HEYeTHOIA.
7. Bprunciante 3Hau€HUE BBIPAXKEHUS i/Z -3 i/7 + 44/3

5
8. OcBoboauTech OT UPPALMOHATILHOCTH B 3HAMEHATEIE JPOOH B

alSb+abls

9. Cokparure 1podr ———————
P POOE 1 p05 105

10. Pemure ypaBuenue V4x2 —3x —1=x+1

11. Pemmre ypasuenue 0,23*2 = 0,0016

1 2

x x
12. Haiinute MHOKECTBO pELICHUI HEpaBEeHCTBA (Z) . (5) > 6*

. 2
13. Haiigure 3nauenue Beipaxenus 0,04

14. Yemy paBHO 3HAUYECHUE BBIPAKECHUS Vab,ectub =5

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

16. Jau tpeyronpauk ABC. Ilnockocts, mapamiensHas npsmoit AB, nepecekaer cropony AC B Touke M, a
cropony BC — B Touke K. KakoBa nnuna orpeska MK, ecian Touka M — cepeauna croponsl AC u AB = 12
cMm?

17. Otpe3ok AB He nepecekaeT MI0CKOCTh o TOUKK A 1 B ymaneHs! ot 3To# mimockoctd Ha 9 cM u 13 cm. Uemy
PaBHO PACCTOSTHUE OT cepeuHBI 0Tpe3ka AB 1o miockoctu o?

18. Pasznoxwure Bextop m(5; —17; 11) mo Bekropam a(3;-2;0), b(-2;4;1), c(-1;-3;4).

19. Hans! Bextopsl a(4;-1;5) u b(3;Y;2). Ilpn kakoM 3HaYEHHH Y BBIIOJIHAETCS PABEHCTBO A+ b = 147

20. Tlpu mapamiensHOM TiepeHoce obpazom Touku A(-3;1;2) siBusercs Touka Ai(5;-1;4). Haitnute
o0pa3 Touku B(-4;5;-7) npu 3TOM napapiensHOM IepeHoce.

Bapuanr 2.
1. Kakomy 13 TaHHBIX MPOMEKYTKOB MPUHAIIICHKHUT YUCIIO %’?
a) (0; 0,25) 6) (0,25; 0,5) 8) (0,5; 0,75) r) (0,75; 1)
15a16p?
2. Cokpatute Apo0b S5atpe "
3. Haiigute 3HaueHue BBIpAXKEHUS ﬁ + - —Z(J)r;zs . 6;__‘10 npu a = 5,25.

4. KaxoBa ob6macts onpenenenus Gpynkuun f(x) = Vx2 — 6?

5. YKaxuTe NpOMEXyTKH Bo3pacTaHUsl GyHKIMH, N300paKEHHOW Ha PUCYHKE.

TT T4 T T




1 . .
6. IIpoBepuTs, siBisteTcs U GyHKIWHS [ (X) = ——— YETHOM WK HEYETHOH.

Vx—-1

7. BeruuciauTe 3HaYeHUE BBIPAKCHUS Vﬁ —/3- Ei/S + 26

3
8. OcBoOoauTech OT UPPALMOHATILHOCTH B 3HAMEHATENE JPOooU g

9. Cokparute 1poOb

10.

11.
12.

13.

14.
15.
16.

17.

18.
19.
20.

a0,5 +(ab)0'25
(ab)°'25+b0'5

Pemmre ypasuenue Vx + 3'3/x — 10 = 0

Pemmure ypasHenue 2°72 — 2% = 96

1\* [a\* 4
Haiinure MHOXECTBO peLICHUH HEPAaBEHCTBA (E) : (5) =9

o 2
Haiinure 3nauenue Beipaxxenus 0,09

YeMy paBHO 3HAYEHUE BBIPAKECHUS Vab ,eciub =7

Pemnre ypaBuenue (x +4) + (x + 6) = 35

Han tpeyronsuuk ABC. Ilnockocts, napamnensHas npsmoil BC, nmepecekaer cropony AB B Touke M, a
ctopony AC — B touke K. KakoBa anuna croponsl BC, ecnu Touka M — cepenuna otpeska AB n DK = 8
cm?

Uepes koHLbl oTpe3ka DP u ero cepeauny A mpoBeAeHBI NapajUIeNIbHBIE MPSMBIE, KOTOPBIE NMEPECEKAIOT
HEKOTOPYIO IUIOCKOCTh 0 B Toukax Di, P1, A1 cooTBeTcTBeHHO. HaiimuTe nimuny otpeska PPi, eciu otpesok
DP ne nepecekaer mockocts oo 1 DD; =25 cm, AA; =13 cm.

Pasnoxwure Bexrop m(11; —4; 11) mo Bekropam a(1;2;3), b(2;-1;1), c(3;-5;2).

Jans! BexTopsr a(4;-2;y) u b(5;Y;-3). [Ipu KakoMm 3HaYCHUH Y BBIOJIHSACTCS PABEHCTBO @ * b = 87

[Mpu mapamtensHOM mepeHoce obpazom Touku A(-8;6;-3) siBisercst Touka Ai(3;-7;2). Haiigure
06pa3 touku B(-1;-9;6) mpu 3TOM napajieIbHOM MepeHoCe.

6.3 IIlpumepsnl pa3HOYPOBHEBBIX 32124 M 3aIaHUI

Bapuanr 1
Yacrs 1

1. Haiimure Ay mns Gyskuuu y = x2, ecmu xo = 2,4x = 0,1.
2. Ha pucynke wuzobpaxen rpapuk ¢yHkumud y = f(x), onpeneneHHoil Ha wunTepBaie (-9;8).

Omnpenenute KOJIMYECTBO TOUEK C IETOYNCICHHBIMHA 3HAYCHUSAMHU a0CICC HA 3TOM WHTEpBaie, B
KOTOPBIX IPOM3BOIHAS (PyHKIMH f (X) MOJIOKUTETbHA.
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3. Haiitu untepsan Bo3pactanus pyHkiuu y = x* — 2x2,

4. Haiigure Touky MakcuMyma QyHkmun y = f(x), ecinu u3BectHo, uto f'(x) = —x? + 6x.
5. Haiinure HauMeHbIIee 1 HauOoIbIIee U3 3HAaYeHUI, KOTOpOe MPUHUMAET (PyHKIUSA

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

6. Haiigute nepBooOpasnyto ¢pyHkuuu f(x) = —

5
7. Beranciute nHTerpan f

1

(6x+1)2%"
dx

V2x—-1

8. Ha xakom pucyHke n300paxeHo ceuyeHue Kyoa miockoctsio PRT?
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9. JIByrpaHHbIf yroj, o0Opa3oBaHHBIN MOJYILUIOCKOCTAMU o U [, paBeH 90°. Touka A ynaneHa or
rpaHeil AByrpaHHoro yria Ha 8 cM u 6 cm. Haiinute paccrosHue ot Touku A 10 pebpa

JIBYTPAHHOTO yTJIa.
10. Pemre ypasuenue 2x* — 5x% + 2 = 0.
. cly €%\ Ps

11. Haitnute 3HaueHUE BhIPAKEHUS Yo " 3) 2
6

Yactp 2

12. Haiiaute miomans GUrypbl, orpaHudeHHON rpadukamu QYHKIUK y = 2x,y = x — 2, x = 4.
x%-1

13. Haiitu f'(1), ecnu f(x) = =0
14. Haiigute muioma/ b NOJHON MOBEPXHOCTH MPABWIIBHOM TPEYroJbHOW MPU3MBI, €CJIM U3BECTHO, YTO
60koBO€ pedpo B § pa3 OoJiblIe CTOPOHBI OCHOBAHMUS, @ CyMMa JJIMH Bcex pédep pasHa 30.

C,
4,

BXe

L B
15. Haiigute mnomaas pomOa, Jiexaliero B OCHOBAaHHH MUPAMUJBI, €CITU BBICOTA MUPaAMUABI 9 cM,

oauH U3 yriaoB pomoOa 30°. BokoBbie rpaHu 00pa3yroT ¢ MIIOCKOCTHI0 OCHOBaHUS yToJ1, paBHbIN 60°.
16. Pemnte HepaBeHCTBO V2Xx — 3 > x + 5.

17. Pemmte ypaBuenue 3*+2 + 3% = 10.
18. Vnpocrture Bepaxenue tg2a — sin’a — tgla sin’a
Yacts 3.
19. Pemure HepaBeHcTBO |x2 — 3x — 4| > 6.
20. PaBHOOEIPEHHEIN TPEYrONLHHUK, OOKOBas CTOPOHA KOTOPOro paBHa b, a yroa mpu OCHOBaHUM
paBeH [, BpamiaeTcs BOKPYr MpPsSMOHW, COjepkalieil ero ocHoBaHue. HaiauTe IUIOmAabL

IMMOBEPXHOCTHU TECJIa BpalllCHUA.

Bapuanr 2
Yacts 1

1. Haiinure Ay mis GyHkuuu y = x2, ecmn xo = 3,4x = 0,2.
2. Ha pucynke wuszoOpaxeH rpaduk ¢yHkuun Yy = f(x), onpexneneHHod Ha wuHTtepBaie (-9;8).
Omnpenenute KOJIMYECTBO TOUEK C IETOYNCICHHBIMHA 3HAYCHUSIMHU a0CIiCcC HA 3TOM WHTEpBaie, B

KOTOPBIX pou3BoIHAs PyHKIUH f (X) OTpULaTEIbHA.
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3. Haiitu untepBan yobiBanus pyHkiuu y = x* — 2x2,
4. Haiimure Touky MuauMyma GyHKuuu y = f(x), eciu u3BectHo, uto f'(x) = —x? + 6x.
5. HaiinuTte HanMeHbIlIee U HAUOOJbINIEE U3 3HAYCHUH, KOTOPOE MPUHUMAET (DYHKITHSI
y = 0,5x3 — 9x2 + 48x na orpeske [—1; 5].
u _ 1
6. Haitnure nepBooOpasuyto ¢pyukiuu f(x) = TR

3 dx
7. Bbluncnure unterpan | =i

8. Ha kakom pucyHke n300paxeHo ceueHne Kyoa miockoctsio ABC?
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9. /IByrpanHbIii yroj, oOpa3OBaHHBIA MONYIIOCKOCTSIMU o U f3, paBeH 90°. Touka A ynmaneHa or
rpaHeil aByrpaHHoro yria Ha 9 cMm u 3 cm. Hailigute paccrosHue ot Touku A 10 pedpa

JIBYTPaHHOTO YTJIa.
10. Pemmte ypasuenue 3x* — 5x2 + 2 = 0.

. c8 ¢\ 7ps
11. Haiiaute 3HaueHUE BBIPAKEHUS | — — — | * —2

10 5/ A%’
Yacts 2
12. Haiinute miomaas GUrypsl, orpaHuueHHol rpadukaMu ¢pynkuuit y = 4x,y = x — 3, x = 3.
2_
13. Haiitu f'(2), ecu f(x) = z2_+1

14. HaiinuTe muiomaap NOJIHOM MOBEPXHOCTH MPABUIBHON TPEYTroJIbHOM MPU3MBI, €CIIM U3BECTHO, YTO

6okoBoe pedpo B 5 pa3 Oosbllle CTOPOHBI OCHOBAaHMSI, & CyMMa JJIMH Bcex pEdep paBHa 42.
C,

A,

15. Haiigute muiomaas pom0Oa, JeKamiero B OCHOBAaHUU MUPAMHUJIBI, €CIIM BBICOTA MHUpaMUAbl 12 cwm,
oauH 13 yriaoB pomoOa 30°. BokoBbie rpaHu 00pa3yIoT ¢ MIIOCKOCTHI0 OCHOBAHUS yToJI, paBHbIN 60°.

16. Pemnte HepaBeHcTBO V12x — 27 > x — 9.

17. Pemmte ypasHenue 4*+2 + 4% = 10.
sinsina 1+4coscos a
1+4coscos a sinsSin a
Yacts 3

18. Ynpocrute BblpaxkeHue

19. Pemmre HepaBeHcTBO |x2 — 6x — 1| > 6.
20. PaBHOOeApEHHBII TPEYTOJIBHUK C OCHOBAHHMEM & W YIJIOM 0 IPU BEPIIMHE BPAIIAETCS BOKPYT

MPSMOM, coJiepkanieii ero ocHopanue. Haitaure mioiaab NOBEpXHOCTH Tejla BpaIlleHUs.



