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1 MOACHUTEJIBHASA 3AIINCKA

1.1 ObaacTh NpUMeHeHHs POTrPaMMBbI

Pabouass mporpamMmma ydeOHOrO MpeAMeTa SIBISETCS YacThIO MPOTPaMMbl MOATOTOBKU
crienanucToB cpeaHero 3BeHa B cooTBeTcTBUM ¢ DPI'OC CIIO mno cnemumansHoctu [1I1.01
MaremaTHka, yTBep KJI€HHOTO pukazoM MuHoOpHayku Poccun ot 22.04.2014, Ne376.

1.2 MecTo IMCHMIUIMHBI B CTPYKTYpe NPOrpaMMbl HOATOTOBKH CHeLHAJINCTOB
Cpe/iHero 3BeHa

[Iporpamma BXoauT B 00meoOpa3oBaTeIbHbIN yueOHBIM I1uKI. OOmue ydeOHbIE
IPEIMETHI.

I[Ipy  u3yuyeHuum  MaTeMaTukud  OoNbIIOE  BHUMAaHHE  YAENSETCS  Pa3BUTHUIO
KOMMYHHKATHBHBIX ~ yMeHUH  (QopMmynupoBath, apryMEHTHpPOBaTh H  KPUTHKOBATH),
(GbOpMHUPOBAHHIO OCHOB JIOTMYECKOIO MBIIUICHUS B YaCTU MPOBEPKU MCTUHHOCTU U JIOKHOCTH
VTBEPXKACHHUI, TIOCTPOCHUS TMPUMEPOB ¥  KOHTPIPUMEPOB, IEMOYEK  yTBEPXKICHUU,
(bOopMyIMPOBKHU OTPULIAHUHN, a TAKKE HEOOXOIUMBIX U IOCTATOYHBIX ycIoBHil. B 3aBucumocTtu ot
YPOBHSI TPOTPAMMBI OOJIBIIIE HITM MEHBIIIC BHUMAHUS yIEISIeTCS YMEHUIO paboTaTh MO allTOPUTMY,
METOJIaM TMOUCKa aJIrOpuTMa U OIPEIeICHUIO TPaHUI] IPUMEHUMOCTH aJITOPUTMOB.

1.3 ATTrecTamusi npeaMera

Peanuzaumss mnporpammel npeamera «MaremaTHKa» CONPOBOXKIAECTCS TEKYIIEH |
IIPOMEXYTOUYHOU aTTECTALUEH.

Tekymiass arrecranus TPOBOAUTCA HA YYEOHBIX 3aHATHSAX. Tekymias arrecTanus
npoBoAUTCA B hopmax:

- OIIPOC;

- OLICHKA BBINOJHEHHU 3a/1aHHsI Ha IPAKTUYECKOM 3aHATUH;

- BBITIOJIHEHUE TIMCHMEHHOTO 33JaHMsI HAa 3aHATUU U/WJIA CAMOCTOSTEIILHOM padoTe;

- TECTUPOBaHUE

[leprognuHOCTb TEKYIIEH aTTecTanMu: He MeHee | oneHku Kaxaple 10 yacos.

[Topsmox mpoBefeHHs] TEKYIIeH aTTecTally ompeneisercs paboyuMH MarephaliaMu
MpenoiaBaresis, pa3padaTbiBAeMbIMHU JIJIs1 TPOBEICHUS YPOKOB.

N3ydenue mpenMera 3akaHUMBACTCS POMEKYTOUHOM aTTecTalueil B popme sk3aMeHa BO
2 ceMecTpe MepBOro Kypca oOy4eHHs 110 MporpaMMe, KOTopasi yCTaHOBJIEHA YU4E€OHBIM TJIAHOM.

Dk3aMeH TpPOBOAWTCA B JC€Hb, OCBOOOXKAEHHBIM OT JPYrMX BHJIOB 3aHITHM.
HuddepenirpoBanHbIii 3a4eT MPOBOAUTCS HA TIOCIETHEM 3aHSITHH 32 CUET YaCOB MPAKTHYECKUX
sansatuil.  [lopsimox mpoBeneHus 3k3aMeHa/nudGepeHIIMPOBAaHHOTO 3a4yeTa OINpeAeseTcs
(OHIOM OIEHOYHBIX CPEICTB IO MPEIMETY.

1.4 O0bem yueOHOH TUCHUIIMHBI M BUAbI Y4eOHOI padoThI

Bup yueOHoi#t padoThl O0bem yacoB

O0bem 00pa3oBaTeJbHOI NPOrpaMMbl Y4eOHOM M CIHIIJIHHbI 351
B TOM YHCIIE:

— TeOopeTHyYecKoe 00yUyeHue 78

— NIPAKTHUYECKHE 3aHSTUS 156

— caMmocCTosITeNIbHas paboTta 117

— KOHCYJIbTAIUU

— TNPOMEXYTOYHAs aTTeCTaIus:

— nuddepeHIupoBaHHbIHN 3a4eT

— 9K3aMeH

2 INTAHUPYEMBIE PE3YJIbTATbBI



B pesynbrate u3ydeHus mnpeaMera y oOydyarOIIMXCS IOJDKHBI OBITH cHOpMHUPOBaHBI

JMYHOCTHBIE, METANPEIMETHBIE U IIPEIMETHBIEC PE3YIIbTATHI.
JIn4HOCTHBIE pe3yJaIbTaThl

OcBoeHne nporpaMMbl IpeaMeTa COMPOBOXKAACTCS (OPMHUPOBAHUEM Y OOYHAIOLIMXCS
JMYHOCTHBIX PE3yIbTATOB:
- poccuiicKas rpaxaaHCKas UIEHTHYHOCTh, IATPUOTU3M, YBaKEHHE K CBOEMY Hapoay, 4YyBCTBO
OTBETCTBEHHOCTH Iiepesl POAuHOM, rOpAOCTH 3a CBOM Kpal, CBOO PoMHYy, POIIIOE U HACTOSAILLIEE
MHOTI'OHAIlMOHAJIbHOTO Hapoja Poccuu, yBakeHHE rocylapCTBEHHBIX CHUMBOJIOB (repO, duar,
THMH);
- TpaxJaHCKas MO3MIMs KaK aKTUBHOIO M OTBETCTBEHHOI'O WIEHA POCCUICKOro OOILecCTBa,
OCO3HAIOIIETO CBOM KOHCTUTYLIMOHHBIE TIpaBa W OOS3aHHOCTH, YB@)KAIOUIETO 3aKOH U
IPaBOMOPSIOK,  OOJIAZAAIOIEr0  YyBCTBOM  COOCTBEHHOIO  JIOCTOMHCTBA,  OCO3HaHHO
NPUHUMAIOIIETO TPAJWIMOHHBIC HAIMOHAJIBHBIE M OOIIEYEIIOBEUECKUE TyMAaHUCTHUYECKHE U
JI€MOKpaTH4eCcKHe LIEHHOCTH;
- TOTOBHOCTbH K CiIy’keHUI0 OTe4ecTBY, €ro 3aIuTe;
- ¢c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYK{ ¥ OOIIECTBEHHOH MPAKTHKH, OCHOBAHHOTO HA IUAJIOTE KYJIBTYP, & TAK)XKE PA3ITUIHBIX GOpM
0O0I11€CTBEHHOT'O CO3HAHMsI, 0CO3HAHHE CBOETO MECTa B IOJIUKYJIBTYPHOM MHPE;
- c(hOpPMHPOBAHHOCTH OCHOB CaMOpPa3BUTHA M CAMOBOCIHTAaHUS B COOTBETCTBHH C
00I11€YeIOBEYECKUMH IIEHHOCTSIMH W HUJeaJaMU TPa)<JIaHCKOro OOIIEeCTBa; TOTOBHOCTb U
CIIOCOOHOCTB K CaMOCTOSITENIbHOM, TBOPUECKOI U OTBETCTBEHHOM AESATEIbHOCTH;
- TOJEpPaHTHOE CO3HAHHE U NOBEJCHHUE B MOJUKYJIbTYPHOM MHUpPE, TOTOBHOCTb U CHOCOOHOCTh
BECTH IUAJIOT C JPYTUMHU JIIOJIbMH, IOCTUTATh B HEM B3aMMOIIOHUMAaHHs, HAXOIUTh OOIINe 1NN
U COTPYAHMYATH JJISl UX JOCTUXKEHMS, CIIOCOOHOCTh MPOTUBOCTOSTH MJICOJOIHMH 3KCTPEMU3MA,
HallMOHANIM3Ma, KceHO(pOoOWH, IUCKPUMHUHAIMKA TIO0 COIHAIbHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HallMOHAJIbHBIM MPU3HAKaM U APYTUM HEraTUBHBIM COLUAIIbHBIM SIBICHUSM;
- HaBBIKH COTPYIHUYECTBA CO CBEPCTHHKAMH, AECTbMH MIIAJIIETO BO3pAacTa, B3pPOCIBIMH B
0o0pa3oBaTesbHON, OOIIECTBEHHO MOJIE3HOH, yueOHO-HCCIe10BaTeNbCKOM, IPOEKTHOW U APYIHX
BUJAX JICATEILHOCTH;
- HPaBCTBEHHOE CO3HAHME U MOBEJCHNE Ha OCHOBE YCBOEHHS OOIIEUEIOBEYECKUX IEHHOCTEH;
- TOTOBHOCTb U CLIOCOOHOCTH K 00OPa30BaHMIO, B TOM YHUCIIE CaMO0OOpPa30BaHNUIO, HA POTSHKEHUN
BCEH HU3HU; CO3HATEIBHOE OTHOILLIECHHE K HEMTPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBHIO YCIIEHITHON
poeCCHOHAIBHON U 0OIIECTBEHHOM JeSTEIHHOCTH,
- JCTETUYECKOE OTHOIIEHHE K MHUPY, BKJIIOYAs SCTETHKY ObITa, HAYYHOTO M TEXHHYECKOIO
TBOPYECTBA, CIIOPTA, OOMIECTBEHHBIX OTHOIIICHHIA;
- TPUHATHE U PeaIN3aluI0 HEHHOCTEeH 310pOBOro U 6e30macHoro oopasa KU3HH, OTPEOHOCTH
B (U3MUECKOM  CAaMOCOBEPIICHCTBOBAHHWM,  3aHATHUSAX  CHOPTUBHO-03/JOPOBUTEIHEHON
NeSITeIbHOCTbIO, HENPHUATHE BPEIHBIX MPUBBIUEK: KYpPEHHUs, YIOTPEOJEHHs —aJIKorouis,
HapKOTHKOB;
- OepexxHoe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOILIIEHHE K (PU3NYECKOMY U IICUXOJIOTHYECKOMY
3JI0pOBBIO, KaK COOCTBEHHOMY, TaK U JIPYTHX JIIOJIEH, yMEHUE OKa3bIBATh MEPBYIO IIOMOIIIb;
- O0CO3HaHHBI BbIOOp Oynymied mnpodeccu ¥ BO3MOXKHOCTEH peann3anuu COOCTBEHHBIX
YKU3HEHHBIX TUTAHOB; OTHOIIIEHHE K TIPO(PECCHOHATBHON AATEIBHOCTH KaK BO3SMOKHOCTH YUaCTHS
B PEIICHUH JINYHBIX, OOIIECTBEHHBIX, OCYJapPCTBEHHBIX, OOIEHAIIMOHATIBHBIX TPOOIIEM;
- c(hOpPMHPOBAHHOCTh JKOJOTHMYECKOTO MBIIIICHHUS, TTOHHUMAaHUS BIUSHHUS  COLMAIBHO-
HKOHOMHUYECKUX IPOLECCOB HA COCTOSIHME NMPHPOJHOW M COIMAIBHOW Cpelbl; MPHOOpeTeHHe
OTIBITA DKOJIOTO-HAIPABICHHOW ACSITEITBHOCTH;
- OTBETCTBEHHOE OTHOIIEHHUE K CO3/JaHUIO CEMbH Ha OCHOBE OCO3HAHHOTO MPUHATHS IEHHOCTEN
CEMENHOM KU3HH.

VYuuTeiBas crieruduky npeamera «MareMaTHKay JTUYHOCTHBIE PE3YyIbTaThl B IPOTrpaMMe
KOHKPETU3UPOBAHBI KaK:



- c(hOpMHPOBAHHOCTb TNPEACTABICHUH O MaTeMaTUKE KaK YHUBEPCAIBHOM S3bIKE HAyKH,
CPEICTBE MOJEIUPOBAHMS SIBJICHUN U IIPOLIECCOB, UAEAX U METOAAX MAaTCMATHKH;
- IIOHMMaHWE  3HAYMMOCTM  MaTeMaTUKM  JUIsl ~ HAy4HO-TEXHMYECKOro  IIporpecca,
c(OPMHPOBAHHOCTb OTHOLIEHUS K MaTeMaTHKe KaK K 4acTH 00LIeueI0BeYeCKOil KyIbTyphl 4epe3
3HAKOMCTBO C UCTOpUEH Pa3BUTHS MATEMATUKH, SBOIIOLUEH MAaTEMATUYECKUX UJIEH;
- PAa3BUTHE JIOTMYECKOTO MBIIUIEHUS, IPOCTPAHCTBEHHOIO BOOOpPaXKEHUs, aIrOPUTMHUYECKON
KyJIbTYpbl, KPUTHYHOCTH  MBIIUICHHS HA  ypOBHe, HeoOXxoaumoM mansi  Oyaymei
podeCCHOHATIBHOM 1eATeNbHOCTH, Ul IPOI0JIKEHNs 00pa30BaHus U caMOOOpa30BaHMs;
- OBJIQJICHWE MAaTEMaTHYECKUMH 3HAHUSMU M YMEHHUSMH, HEOOXOOUMBIMH B IOBCEIHEBHOU
JKU3HU, [UIsI OCBOEHHUS CMEXHBIX €CTCCTBECHHO-HAy4YHBIX JUCLHMIUIMH W JUCUUIUIMH
npoeCCHOHATBPHOTO LUKJA, Ul TOJy4eHus oOpa3oBaHUsi B O0JIACTSIX, HE TpPeOYIOMIMX
yri1yOJeHHON MaTeMaTH4ecKoi OArOTOBKY;
- TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CAMOOOPa30BaHUIO, HA IPOTHKECHUN
BCEH >KU3HHU;
- CO3HATeNbHOE OTHOIICHWE K HENpPEephIBHOMY O0Opa30BaHUIO KaK YCIOBHIO YCHEIIHOW
npo¢eCCHOHATIBLHON U 00IECTBEHHOM 1€ATEIbHOCTH;
- TOTOBHOCTB M CIIOCOOHOCTB K CAMOCTOSITEIbHOW TBOPUECKOM U OTBETCTBEHHOMW JCATEIBHOCTH;
- TOTOBHOCTb K KOJJIEKTUBHOM paboTe, COTPYAHUUYECTBY CO CBEPCTHUKAMH B 00pa3oBaTeIbHOM,
OOLIECTBEHHO  IOJIE3HOM, y4eOHO-UCCIIEJOBATENbCKOM, MPOEKTHOM M  JApyrux BHAAX
JESATEIIBHOCTH;
- OTHOLIEHHE K NPO(EeCCHOHAIBHON IESITENHOCTH KaK BO3MOKHOCTH Y4YacTUSl B PELIECHUU
JMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOLEHALMOHATIBHBIX IPOOIIEM.

Jnist popMHpOBaHUS 3TUX PE3YNIBTATOB y 00ydarommxcst GopMUPYIOTCS YHUBEPCAIbHBIC
yueOHble JefcTBuU:
- MIMPOKas MOTHUBAIMOHHAsI OCHOBA YY€OHOH JEATEIBHOCTH, BKIIIOUYAIOIIAs COLIUANIBHBIE,
y4eOHO-1103HaBaTEIbHbIE U BHEIIHUE MOTHUBBI;
- y4eOHO-II03HaBaTEIbHBI HHTEPEC K HOBOMY Y4eOHOMY MaTepHUally U ClIoco0aM pelieHus
HOBOMH 3a7a4u;
- OpHEHTalus Ha IOHUMaHHUE NIPUYMH ycliexa B ydeOHOH 1eATeIbHOCTH, B TOM UHCJIE Ha
caMOaHaJIM3 ¥ CAMOKOHTPOJIb PE3yJIbTaTa, Ha aHAJIN3 COOTBETCTBUS PE3yJbTaTOB TPEOOBAHUSAM
KOHKPETHOH 33/]1a4y;
- CHocOOHOCTh K CAMOOLIEHKE Ha OCHOBE KPUTEPUEB YCIIEITHOCTH YUeOHOH 1€ TebHOCTH;
- OpHEHTalusl B HPABCTBEHHOM COJIEPKaHUH U CMBICIIE KaK COOCTBEHHBIX MTOCTYIKOB, TaK U
MOCTYIKOB OKPY’KaIOIUX JIFOJEH;
- pa3BUTHE ITHMUECKUX YYBCTB — CTbI1a, BUHBI, COBECTH KaK PETYJIATOPOB MOPAJILHOTO
MIOBE/ICHUS.

®opmuposanue Y'Y /[ npoBOAUTCS IPU MOMOLIY PEIIEHUS CIEAYIOMNX TUITOBBIX 3a/1a4:
- oO0ecrnieyeHre BO3MOXHOCTH CaMOCTOSATENIBbHOM MOCTAaHOBKH LieJel U 3a/1a4 B IPEMETHOM
00y4eHUH, TPOSKTHOU U yu4eOHO-MCCIIEI0BATEIHCKON NEATEILHOCTH 00yJarOIINXCS,;
- oO0ecrnieyeHre BO3MOXKHOCTH CaMOCTOSATEIBHOTO BEIOOpA 00yUYarOIIUMUCS TeMIIa, PEKUMOB U
(dbopM 0CBOEHUS IPEIMETHOTO MaTepHaa;
- oO0ecrnieyeHre BO3MOXHOCTH KOHBEPTUPOBATh Bce 00pazoBaTeIbHbIE TOCTUKECHUS
oOyJarouxcsi, MoJlydeHHbIE BHE paMOK 00pa30BaTeIbHON OpraHU3aliy, B Pe3yJbTaThl B
dopmarax, IpUHATHIX B JAHHOM 00pa30BaTeIbHON OpraHu3anuy (OLEeHKH, MOPTHOIUO U T.11.);
- obecrieyeHre HaJIM4us B 00pa30BaTeNIbHON 1€ATEIbHOCTH COOBITUH, TPEOYIOLIUX OT
00y4aromuxcst MpeIbsIBICHUS IPOJYKTOB CBOEH NEATETbHOCTH.

MertanpeamMeTHbie pe3yJbTaThl
OcBoeHne nporpaMMbl IpeaMeTa COMPOBOXKAAETCS (POPMUPOBAHUEM Y OOYHAIOLIMXCS
METaNPEIMETHBIX PE3YJIbTATOB:
- yYMEHHE CaMOCTOSITENIbHO ONPEAEIATh e JeSTEIIbHOCTH U COCTABIIATH IJIaHbI 1€ TEIbHOCTH;
CaMOCTOSITENIBHO ~ OCYILLECTBJISATb, KOHTPOJIMPOBaTb M  KOPPEKTHPOBAaTh  JIEATENBHOCTH;
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HCII0JIb30BaTh BCE BO3MOXKHBIE PECYPCHI JUIsl IOCTH)KEHHUS ITOCTABJICHHBIX LEIEH U pean3anun
IUTAaHOB JESATEIbHOCTH; BEIOUPATH YCHEIIHbIE CTPATETHUH B PA3JINYHBIX CUTYALIUsX;
- yMEHHE NPOAYKTHBHO OOWATbCs M B3aUMOJCHCTBOBaTH B IMpOIEcCe COBMECTHOU
JeSITeIbHOCTH, YUUTHIBATh MO3ULHUU IPYTUX YYaCTHUKOB JESTEIbHOCTH, 3(p(PEeKTUBHO pa3peniaTh
KOH(JINKTHI;
- BJAJEHHE HaBbIKAMU II03HABATEJIbHOM, y4eOHO-UCCIIEOBATENbCKOM W IPOEKTHOM
NEeSITeIbHOCTH, HAaBBIKAMU  pas3pelieHus mpoOsieM; CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEJIBHOMY ITOMCKY METOJOB PEIICHUS NMPAKTUYECKUX 3a/1ad, IPUMEHEHUIO PA3JINYHBIX
METOJI0B I03HAHNUS;
- TOTOBHOCTb M CHOCOOHOCTP K CaMOCTOATENbHON HMH(OPMAIMOHHO-II03HABATEIBHOM
NeSITeIbHOCTH, BIIAJICHUE HABBIKAMH TIOJYYEHHUS HeoOXonuMmMoW uHGOpMalUu U3 CIoBapen
pasHbIX TUIIOB, YMEHHE OPUEHTUPOBATHCS B PA3JIMUHBIX UCTOYHUKAX MH(MOPMALUU, KPUTUIECKU
OLICHUBATh U MHTEPIPETUPOBATH HH(DOPMAITHIO, ITOTyYaeMYyIO U3 Pa3IMYHBIX HCTOUHHKOB;
- YMEHHE HCIOJb30BaTh CPEIACTBA HMH(GOPMALMOHHBIX U KOMMYHUKALMOHHBIX TEXHOJIOIUH
(manee - MKT) B pemnieHMM KOTHUTUBHBIX, KOMMYHHMKAaTHUBHBIX U OPTraHU3ALMOHHBIX 331a4 C
colOuroiIeHreM TpeOOBaHUM HIPrOHOMUKH, TEXHUKH 0€30I1aCHOCTH, TUTUEHBI, pECYpcoCcOepexeH s,
NPaBOBBIX U ATHYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€301acHOCTH;
- YMEHHE ONpeAeATh Ha3HaUeHUe U (PYHKIMM PA3IUYHbIX COLUAIBHBIX HHCTUTYTOB;
- YMEHHE CaMOCTOATEIbHO OLICHUBAThb W IMPUHUMATh PELICHUS, ONPEICIISIOIINE CTPATErHI0
MIOBEJICHNUS, C YYETOM I'PaXkKIaHCKUX U HPABCTBEHHBIX LIEHHOCTEH;
- BIIQJICHUE SI3BIKOBBIMU CPEJICTBAMH - YMEHHUE SICHO, JOTMYHO M TOYHO H3JIaraTth CBOIO TOUKY
3pEeHUs, UCIIOJIb30BATh aJICKBATHBIE A3BIKOBBIE CPECTBA,
- BIIQJICHWC HaBBIKAMH MO3HABATCIILHON PEQUICKCHH KaK OCO3HAHUS COBEPIIAEMBIX JIEHCTBUHN U
MBICIIUTENIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAaHUM, IPAHUI] CBOETO 3HAHMS U HE3HAHU,
HOBBIX [103HABATEJIbHBIX 33a4 U CPEACTB UX JTOCTHIKEHUS.

VYuuteiBasg crneuuduky npeaMmera «MaremaTuka» MeTalpeJMETHbIe pe3yJbTaTbl B
porpaMMe KOHKpPETU3UPOBaHbI KaK:
- YMEHHE CaMOCTOSITENIBHO ONPEIEIIATH LIEJIN IEATEIBHOCTH U COCTABIIATH IUIAHBI I€ATEIbHOCTH;
- CaMOCTOSTEIBHO OCYIIECTBIIATh, KOHTPOIMPOBATH U KOPPEKTUPOBATH ACSATEIBHOCTD;
- HCIIOJIB30BATh BCE BO3MOXKHBIE PECYPCHI AJIs TOCTHKEHUS IIOCTABICHHBIX LEJIEH U Peain3alun
IIJIAHOB JIESTEIIBHOCTH;
- BbIOMpATh yCHENIHbIE CTPATETHUH B PA3INYHBIX CUTYalUAX;
- yMEHHE MpPOAYKTHMBHO oOOHIaTbCsl W B3aUMOJEHCTBOBaTH B IPOLECCE COBMECTHOM
JeSITebHOCTH, YIYUTHIBATh MO3UIIUU IPYTUX YYaCTHUKOB J€SITEIbHOCTH, 3(pPEKTUBHO pa3peniaTh
KOH(JIMKTHI;
- BJAJ€HHE HaBbIKAMU IIO3HABATEJIbHOM, y4eOHO-UCCIIEOBATENBCKOM U MPOEKTHOM
JeSITeIbHOCTH, HaBbIKaMU Pa3pelieHus mpooem;
- CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbHOMY IOMCKY METOJOB PELICHHs MPaKTHYECKUX
3a/1a4, MPUMEHEHHIO Pa3IMYHbIX METOJI0B TIO3HAHMUS;
- TOTOBHOCTb M CHOCOOHOCTH K CaMOCTOATENbHOM HMH(OPMAIMOHHO-IIO3HABATEIBHOM
JeSITeIbHOCTH, BKIIIOYash YMEHUE OPUEHTHUPOBATHCA B PA3IMYHBIX MCTOYHUKAX HH(MOpMaluu,
KPUTUYECKH OLIEHUBaTh M HWHTEPHPETHUPOBaTh HMH(OpMAINIO, MOIYYaeMyI0 U3 Pa3IHMUHBIX
HCTOYHUKOB;
- BIIQJICHHME SI3BIKOBBIMM CPEICTBAMH: YMEHME SICHO, JIOTUYHO M TOYHO M3JIaraTb CBOIO TOUKY
3peHusl, UCTIONIb30BaTh aJIeKBATHBIE SI3bIKOBBIE CPEJICTBA;
- BJaJIeHHE HaBbIKAMH MO3HABATENIbHON pedIeKCHN KaK 0OCO3HAHMs COBEpIIAeMbIX NEHCTBUN U
MBICITUTENIbHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAaHUM, 'PaHUI] CBOETO 3HAHUS U HE3HAHUS,
HOBBIX [103HABATEJIBHBIX 337a4 U CPEACTB ISl UX JOCTHIKECHHUS,
- LEJeYCTPEMJIEHHOCTh B MOUCKAaX M MPUHATUU pElIeHUl, cooOpa3uTeNbHOCTh U MHTYUIUS,
Pa3BUTOCTb NPOCTPAHCTBEHHBIX NIPEACTABICHUI;
- CIIOCOOHOCTH BOCHPUHUMATh KPacoTy U TApMOHUIO MHpA.



st popMHUpOBaHUS 3TUX PE3YNIBTATOB y 00ydarommxcst GopMupyroTCsl YHUBEpCATbHbIC
y4eOHbIE TCHUCTBUS:
PerynarusHeie
- IPUHUMATh U COXPaHATh y4eOHYIO 3a/1auy;
- YYUTHIBATH BBIJCIICHHBIC ITPETIOIaBATEIIEM OPUEHTHUPHI ICHCTBHS B HOBOM y4eOHOM MaTepuaie
B COTPYJHHUYECTBE C IIPENOAABATEIEM,
- IUIAHMPOBAThb CBOM JEHCTBHS B COOTBETCTBUU C IIOCTABJICHHOM 3aJa4ed U YCIOBUSAMH €€
peanm3anyy, B TOM YHCJIE BO BHYTPEHHEM IUIAHE;
- YUYWUTHIBaTh YCTAHOBJIEHHBIE IIPABUJIA B IUIAHUPOBAHUU U KOHTPOJIE CIIOCO0A PEILICHUS;
- OCYILECTBJIATh WTOTOBBI M NOLIArOBBIA KOHTPOJb IO pe3yiabTary (B ciydae paboThl B
MHTEPAaKTUBHOMN CPEJIE MOJIb30BAThCS PEAKIIMEN CPEbl PEILICHUS 3aauH);
- OLECHMBAaTh IPABWIBHOCTH BBIIIOJIHEHUS JCHCTBUS Ha YPOBHE aJ€KBATHON PETPOCIEKTHBHON
OLIGHKH COOTBETCTBUS PE3yJIbTaTOB TPEOOBAaHUAM JAHHOM 33]jauu M 3aJJa4HOI 001aCTH;
aZIcKBaTHO BOCIIPUHUMATh IPEUIOKECHHS M OLICHKY IIPENOoIaBaTesIel, TOBapUILEH, POAUTENEH
U IPYTUX JIOJIEH;
pasin4arh crocol U pe3ynbTar AeHCTBUS,
BHOCHUTB HEOOXOIMMBIE KOPPEKTUBHI B ACHCTBHUE TIOCIIE €T0 3aBEPIICHHUS HA OCHOBE €0 OIICHKH
U y4éTa XapakTepa CIeJaHHBIX OUIMOOK, HCIOJIb30BATh MPEUIOKEHUS U OLICHKH Ul CO3/1aHUs
HOBOTO, 0OJiee COBEPUICHHOTO pe3yJbTaTa, HMCIOJIB30BaTh 3amuch (pukcanuio) B mudpoBoit
dopme xo/a U pe3yabTaTOB pelleHHs 3a/1aun, COOCTBEHHOH 3BYyYallleil peun Ha pycCKOM, POAHOM
Y UTHOCTPAHHOM SI3bIKaX.
ITo3naBaTenbHbIE
- OCYILIECTBIISATH TIOMCK HEOOXOAMMON HH(MOpPMAIMH JUIsS BBITOJHEHHUS YYEOHBIX 3aJaHUl C
UCIIOJIb30BaHUEM YUeOHOM IUTEpaTyphl, SHIUKIONEIUH, CIPAaBOYHUKOB (BKJIHOYas 3JIEKTPOHHBIE,
U(pPOBBIE), B OTKPHITOM HH(OPMAIIMOHHOM MPOCTPAHCTBE, B TOM YHCJIE KOHTPOIHUPYEMOM
npocrtpancTse MHTEpHETA;
- OCYILECTBIIATH 3amuCh ((UKCAINIO) BHIOOPOYHON MHPOpPMAUU 00 OKpYKAIOIMIEeM MHPE U O
ce0e caMoM, B TOM 4uciie ¢ nomouisro nHerpymenToB MKT;
- HCIIOJIb30BAaTh 3HAKOBO-CUMBOJIMYECKHE CpEACTBAa, B TOM 4HCIE MOAENU (BKJIIOuas
BUPTYaJIbHBIE) U CXEMBI (BKJIIOYAsi KOHLIENTYaJIbHBIE) JUISl peLLICHHs 3a]1a4;
- CTPOUTH COOOIEHNUS B YCTHOM U MUCbMEHHON (hopMme;
- OpHUEHTHPOBATHCS Ha pa3HOOOpa3ue CrocoOOB pelIeHus 3a1ay;
- OCHOBaM CMBICIIOBOTO BOCHPHUSATHS XYIOKECTBEHHBIX U MO3HABATEJIbHBIX TEKCTOB, BBIIEIATh
CYIIECTBEHHYIO HH(POPMALIMIO U3 COOOIEHNH pa3HbIX BUJIOB (B IIEPBYIO O4Y€pelb TEKCTOB);
- OCYUIECTBJIATH aHaJIN3 OOBEKTOB C BBIIEJICHHUEM CYIIECTBEHHBIX M HECYIIECTBEHHBIX
IIPU3HAKOB;
- OCYUIECTBJIATH CUHTE3 KaK COCTaBJICHHE LIEJIOT0 U3 YacTel;
- TPOBOJUTH CPABHEHUE, CEPUALNIO U KIIACCU(UKAIUIO 110 331aHHBIM KPUTEPUSIM;
- YCTaHAaBIIMBATh IPUUYMHHO-CJIEICTBEHHBIE CBSI3U B U3y4a€MOM KpYyTe€ SIBJICHUM;
- CTpOMTH pacCyXIeHHs B (opMe CBS3M INPOCTBIX CYXKJIEHHH 00 00bekTe, ero CTpOeHHH,
CBOMCTBAX U CBS3SX,
- 0000m1aTh, T. €. OCYIIECTBIATh TeHEPATU3ALMIO U BBIBEIEHUE OOLTHOCTH JJIS 1I€I0T0 psifa WiIn
KJ1acca €TUHUYHBIX OOBEKTOB HAa OCHOBE BBIJEJIEHUS CYLITHOCTHOM CBSI3U;
- OCYILECTBIISATH IOJIBEJICHHUE IO/ TOHATHE Ha OCHOBE PACIMO3HAaBaHUS OOBEKTOB, BBIIEICHUS
CYILIECTBEHHBIX MPU3HAKOB U UX CUHTE3a;
- YCTaHaBJIMBATbh AHAJIOTHH;
- BIIAJETh PAAOM OOLIUX MPUEMOB pELlIeHUs 3ajau.
KomMmyHUKaTHBHBIE
- aJeKBATHO MCIOJIb30BaTh KOMMYHUKAaTUBHBIE, IPEK/IE BCETO peUeBbIe, CPECTBA [
pelLIeHHs pa3InYHbIX KOMMYHHUKATUBHBIX 337124, CTPOMTh MOHOJIOTHYECKOE BhICKa3bIBaHUE (B
TOM YHCJI€ COMIPOBOXIAs €r0 ayIMOBU3YyAIbHON MOIICPKKOM ), BIAIETh TUATOTHIECKON (HOpMOii



KOMMYHHKAITIH, UCTIOJIL3YS B TOM YHclie cpeacTBa u uHCTpyMeHTsl KT u nucTaHImOHHOTO

OOIIIEeHH;

- JIOIYCKaTh BO3MOXXHOCTh CYIIIECTBOBAHUS Y JIIOJCH pa3IMIHBIX TOUCK 3PCHUS, B TOM YHCIIE

HE COBIAAIONIUX C €T0 COOCTBEHHOMN, U OPUEHTHUPOBATHCS Ha TO3UIIMIO MapTHEPA B OOLIEHUHN U

B3aHMMOJCHCTBUH;

- YYUTHIBaTh Pa3HbIC MHCHHS U CTPEMHTHCS K KOOPIUHAIIMK PA3JIMYHBIX MTO3UIINNA B

COTPYIHUYECTBE;

- ¢opMynHpoBaTh COOCTBEHHOE MHEHHUE U TIO3UIIHIO;

- JIOTOBapUBATHCS U MPHUXOJUTH K 00IIEMY PEIICHUIO B COBMECTHOM JICATEILHOCTH, B TOM

YHUCJIE B CUTYallUH CTOJIKHOBEHHUSI HHTEPECOB;

- CTPOUTH NMOHSTHBIC JIJIsl MAPTHEPA BICKA3bIBAHUS, YIUTHIBAIONINE, YTO MAPTHEP 3HACT U

BHJHUT, a UTO HET;

- 3a/1aBaTh BOMPOCHI,

- KOHTPOJHUPOBATH NCUCTBHS MApTHEPA;

- HCIIOJIB30BATh PeUb IS PETYJISIUN CBOCTO IEHCTBUS;

- aJICKBAaTHO MCIIOJIb30BaTh PEUEBHIC CPEICTBA JIJISl PEIICHHS PAa3IMYHBIX KOMMYHHKATHBHBIX

3a/1a4, CTPOMTH MOHOJIOTHYECKOE BBICKA3bIBAHHE, BIIAJICTh JHATIOTHICCKON (DOPMOH pedH.
®opmuposanue Y'Y /[ mpoBOAUTCS IPU MOMOIIHN PEIICHUS CISIYIONIMX TUIIOBBIX 3a/1a4:

- TOJHIUCIUIUIMHAPHBIC M METAIIPEIMETHBIC TTOTPYKEHUSI U HHTCHCHBEI;

- METOoJoJIOTHYeCKre U Huimocopckrue CeMUHAPHI;

- y4eOHO-HCCIIeoBaTeNbCKask paboTa 00yJaroLINXCsl, KOTOpasi MPeAIoaraeT BHIOOp TEMATHKU

WCCJICIOBAHMSI, CBA3aHHOW C HOBEUIITUMU JTOCTHXKEHUSIMU B 00JIaCTH HAYKH U TEXHOJIOTHIA;

- KOMITJICKCHBIC 33]1a4M, HAIIPABJICHHBIC HA PEIICHUE aKTYAIBHBIX MPOOJIEM, JICKAINX B

OnmxkaiiieM OyayiemM o0yJaronxcs: BEIOOp NanbHeel o0pa3oBareabHON WK paboyeit

TPACKTOPUH, ONIPE/ICIICHUE KU3HEHHBIX CTPATETUH U T.I1.;

- TMOJIy4eHHE MPEeIMETHBIX 3HAHUI B CTPYKTYpax, allbTEPHATUBHBIX 00pa30BaTEeIbHOMN

OpTraHM3aIMH: YIacTHEC B JUCTAHIIMOHHBIX KOHKYPCAaX U OJUMITHA/IaX;

- CaMOCTOSITENIbHOE OCBOEHUE TJIaB, pa3/IeioB U TeM Y4eOHOT0 MpeaMeTa;

-  CaMOCTOSITEIPHOE B3aUMOJCHCTBHE C UCTOYHUKAMU PECypCOB: MHPOPMAITUOHHBIMU

MCTOYHUKaMU, GOHJIaMU, IPEACTABUTEISIMH BJIACTH U T.I1.;

- CaMOCTOSTEIFHOE YIIPABJICHUE PECYPCAMHU, B TOM YHCIIC HEMATCPUATbHBIMU;

- TpE3eHTaIMs Pe3ylIbTaTOB MPOEKTHON pabOThI HA PA3IMYHBIX TAlaX ee peaanu3aliu.

IIpeameTHbIE pe3ybTaThI

TpebGoBaHus K IPEIMETHBIM PE3yJIbTaTaM OCBOEHHUS 0a30BOro Kypca «MaTtemaTukay:
- c(hopmMHpOBaHHOCTH MPEACTABICHUN O MaTeMaTHKe KaK YaCTH MUPOBOH KyJIbTYPHI U MECTE
MaTeMaTHuKu B COBpGMGHHOfI TUBUWIN3aIlUU, croco0ax omucaHus IBJICHUN PCaJIbHOI0 MHpa Ha
MaTE€MaTUYECKOM S3BIKE;
- c(hOpMHUPOBAHHOCTH MPEACTABICHUIN O MATEMAaTUYECKUX MTOHATUAX KaK BaKHEHIITNX
MaTE€MaTUYECKUX MOJEISIX, MO3BOJISIOIMX OMKUCHIBATH U U3y4aTh Pa3HbIE IPOLIECCHI U SIBJICHUS;
- TMOHHUMAaHHEC BO3MOXHOCTU aKCUOMATUYCCKOT'O MOCTPOCHUSA MATEMATHYCCKUX TGOpI/Iﬁ;
- BIJAJICHHE METOJaMU J0Ka3aTeIbCTB U aJITOPUTMOB PEILIECHUS, YMEHUE UX IPUMEHSITh,
MMPOBOAUTH AOKA3aTCIbHBIC PACCYKACHUA B XOAC PCHICHUA 3ada4;
- BJAJICHHE CTaHJIAPTHBIMH MPUEMAMH PELICHUS PAllMOHAIBHBIX U UPPALlMOHAIbHBIX,
MMOKAa3aTCJIbHBIX, CTCIICHHBIX, TPUT'OHOMETPHUUCCKUX ypaBHeHI/Iﬁ N HCPABCHCTB, UX CUCTEM;
- HCHOJIb30BaHUE TOTOBBIX KOMITBIOTEPHBIX IPOrPAMM, B TOM YHUCIIE JIJIsl TOMCKA MyTH PELICHUS
Y WUTFOCTPALIMY PELIEHUS] YPABHEHUN U HEPABEHCTB;
- cthopmMHupoBaHHOCTH TIPEACTABICHUN 00 OCHOBHBIX MOHSTUSX MAaTEeMaTUYECKOTO aHAIN3a U HX
CBOICTBaXx, BiaJIeCHUE YMEHUEM XapaKTepHU30BaTh MoBeAeHUE QYHKIMM, HCTIOIb30BaHHE
MOJIYYEHHBIX 3HAHUI 71 OMMCAHUs U aHAJIN3a PealbHbIX 3aBUCUMOCTEI;
- BJIIAACHUC OCHOBHBIMHU MMOHATHUAMM O IIJIOCKHUX U MPOCTPAHCTBEHHBIX TCOMECTPUUCCKHUX
¢durypax, uX OCHOBHBIX CBOICTBAX;



- c(hOpMHPOBAHHOCTh YMEHUS PaclO3HABATh FreOMETpUUECKUEe (PUTYPHI Ha YEPTEKaX, MOJIEIAX
U B pEAIbHOM MHUPE;

- TpPUMEHEHHE U3YYCHHBIX CBOWCTB T€OMETPUUYECKUX QUTYp U (GOPMYIT TS peIIeHust
FeOMETPUYECKHX 3a/1a4 U 3a]1a4 C IPAKTUYECKUM COIEPIKAHUEM;

- ¢c(hOpMHPOBAHHOCTb MPEACTABICHUN O MPOIIECcCaxX U SIBICHUSIX, HMEIOIINX BEPOSITHOCTHBIN
XapakTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTAX B PEAIBHOM MUPE, OCHOBHBIX IIOHATHUAX
AJIEMEHTapPHOU TEOPUH BEPOSATHOCTEM;

- yMEHUI HaxOJUTh U OLICHUBATh BEPOSITHOCTU HACTYILJICHUS COOBITUI B IPOCTEUIINX
IIPAaKTUYECKUX CUTYALUSAX U OCHOBHBIE XapAKTEPUCTUKH CIIy4alHBIX BEJIUYMH;

- BJIQJICHUE HaBBIKAMU UCIIOJIb30BAaHUS I'OTOBBIX KOMIIBIOTEPHBIX IIPOIPAMM IIPU PELLIEHUH
3a/1a4.
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3 COAEPKXAHHUE YYEBHOI'O IPEIMETA

HaumenoBanmue paszaesoB | Coaep:kaHue y4eOHOIro MaTepuaJa, 1ad0paTopHbie padoThl M MPAKTHYECKUE 3aAHATHS, Oo0bem YpoBeHb
U TeM CaMOCTOSITe/ILHAsI padoTa 00y4aloUIUXCH. 4acos OCBOCHHS
1 2 3 4
Paznen 1. Anredpa. 222
Conep:kanue y4eOHOT0 MaTepuaJia
Tema 1.1.Bseenue. 1 MaTeMaTI/IKaU B HayKe, TEXHUKE, JKOHOMHUKE, WH(POPMAIMOHHBIX TEXHOJOTHSX U 2 1
MIPAKTUYECKOW AesTenbHOCTU. Llenn u 3amaum uM3ydeHHs: MaTeMaTUKA NP OCBOEHUU
npodeccuii CI1O u cnermansaocteii CI10.
Conep:kanue y4eOHOT0 MaTepuaJia
1 Lenble u panpoHanbHbie yucna. JeiictBurensubie uncia. [IpubnmkeHHbie BBIYUCICHUS. 2 2
DopMyJIbl COKPALIEHHOTO YMHOXKEHUSI.
IIpakTHyeckue 3aHATHS
Tema 1.2. PazBuTne 1 ApmbMeTquCKHe JNEUCTBHUSA HAJI 4YHCIIaMM, HaXOXKICHUE HpH6JII/I)I<eHHBIX 3HAYCHUN
IOHATHSL 0 THUCJIC. BEJIMYUH U TOTPEIIHOCTEH BBIYMCICHHH (aOCONMIOTHONM W OTHOCHTEIIBHOM), CpaBHEHHUE 23
YHUCJIOBBIX BBIPAKEHUU. 8 ’
2 | IIpeoOpazoBanue panuoOHANbHBIX BbIpakeHUU. [IpumeHeHne (GopMyn COKpaleHHOTO
YMHOXXEHHsI. Perenue panroHaabHbIX YpaBHEHUN U HEPABEHCTB.
CamocrosiTesibHas padora.
Pabora ¢ yuebHOW M crpaBOYHOW JUTEpaTypoil, paboTa C KOHCIIEKTOM JIEKIHH, pelieHne 12
yIpaxxHEHHH 1Mo 00pasIly, HOAroTOBKa pedepaToB U COOOIICHUH.
Conep:xanue yueOHOTo MaTepuaJia
1 | ®yukuu. OO6nacTe ompeneNneHus M MHOMKECTBO 3HaudeHHH; rpaduk (yHKIUH,
noctpoeHue rpadukoB GyHKIUHN, 3aJaHHBIX Pa3IMUYHBIMH CIIOCOOAMHU.
CgoiictBa (yHKIIMH. MOHOTOHHOCTH, YE€THOCTb, OTPAaHUYEHHOCTH, MEPUOJIUYHOCTD.
[TpomMexyTku BO3pacTaHus M yObIBaHMs, HAHOOJNbIIEE U HAUMEHBIIIEe 3HAYCHHS, TOUKU
skcTpeMyma.  ['paduueckass  uHTepnperamus.  [lpumepsl  QyHKIIMOHAIBHBIX
3aBUCHMOCTEN B peajbHBIX MPOIeccax M SABJICHUSIX. ApHU(PMETHUECKUE OMEepaIly HaJl 6
dbysknusamu. [TonsTHEe 0 HEMPEPHIBHOCTH PYHKIIUU. 9

CrnoxHast GyHKIUS (KOMITIO3UIINSA).
Ob6parnbie ¢pynkunu. O6IacTb onpeneneHust U 06JacTh 3HaUeHUM 00paTHON (PYHKIUH.

I'paduk obpaTHON QyHKIMU.
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Tema 1.3. ®yHkuMHU U
rpaguxu.

[IpeoOpazoBanus rpadukos. [lapamienbHblil MEpeHOC, CHMMETPUS OTHOCHTEIIBHO OCEi
KOOpAUHAT U CUMMCTPUA OTHOCUTCJIIbHO HavaJla KOOPAUHAT, CUMMETPHA OTHOCHUTCIBHO
npsIMOH Y = X, pacTsDKEHHE U C)KaTue BAOJb 0Cel KOOPAMHAT.

HpaKaneCRne 3aHATHSA

1 | [Ipumeps! 3aBUCUMOCTEH MEXIy NEPEMEHHBIMH B PEAJIbHBIX IPOLEcCaX U3 CMEKHBIX
mucuutuiH. Onpenenenune ¢yHkuuil. I[loctpoenne u ureHwe rpa@ukoB (YHKIUH.
UccnenoBanue ¢ynkiuu. CBONCTBA JIMHEHMHOW, KBaIpaTUYHOW, KYCOYHO-JIMHEHHOW M 2,3
JIpoOHO- 12
nuHerHor (yuknuii. HenpepbiBHble W mniepuoanueckue ¢yHkuuu. IIpeoOpasoBanus
rpaduka pynkuuu. ['apmonndeckue xonedbanus. [IpukinaaHpie 3a1a4m.
CamocrosiTesibHasi padora.
Pabora ¢ yueOHOW M crpaBOYHOW JUTEpaTypoi, paboTa C KOHCIIEKTOM JIEKIUH, pelieHne 12
ylpakHeHHH 1o 00pasily, IOAroTOBKa pedepaToB U COOOIICHUH.
Coaep:xanue yueOHOTro MaTepHaJia
1 |Kopuu u crenenu. KopHM HaTypajabHOM CTENeHM W3 4YHMCIa M HUX CBOMCTBA.
HppauroHanbHbIEe ypaBHEHMUS.
Crenenu ¢ pallMOHAJILHBIMU [TOKA3aTesAMU, UX cBOMCTBA. CTENEHN ¢ JeHCTBUTEIbHBIMU
nokasarensiMu. CBOICTBa cTeleHu ¢ ACHCTBUTENbHBIM IOKa3aTeneM. llokazaTenbHas 9
¢ynkuus. [TokazaTenbHble ypaBHEHUS! M HEPABEHCTBA. 9
Jlorapudwm. Jlorapudm grcina. OCHOBHOE JTIOTapruPMUIECKOE TOKAECCTBO. J{eCATUIHBIE U
HaTypaibHble Jorapudmsl. IlpaBuna neiictBuit ¢ norapupmamu. Ilepexon k HOBOMY
ocHoBaHuto. Jlorapupmuueckass Pynkuus. Jlorapupmuyeckue ypaBHEHMSI U
Tema 1.4. Kopuu, crenenn HEPaBEHCTBA.
U Jorapugmsi. IIpakTHYecKue 3aHATHS
1 | Beluucnenue u cpaBHeHHE KOpHeH. BrInmonHeHue pacdyeToB c paaukaiamu. Perienue
VPPalMOHAJIBHBIX YPaBHEHUM.
2 | HaxoxneHnue 3HAaYeHHWH CTENEHEH ¢ palMOHANBHBIMH TMoOKa3aTtensimu. CpaBHEHHE
crereHeil.  [IpeoOpa3zoBaHMsl  BBIp@KEHHH, COAEp)KAIIMX  CTENeHW.  PemieHue 29 23
ITOKA3aTEJIbHBIX YPABHEHUN U HEPABEHCTB. ’
3 | HaxoxnaeHue 3HaueHuii joraprudma 1o npons3BoibHOMY OCHOBaHUIO. [lepexos oT ofHOTO
ocHOBaHus Jorapupma k apyromy. CpaBHeHue norapudmos. JlorapupmupoBanue u
MIOTEHLIMPOBAHHE BBIPAKEHUI.
Pemenue norapudmuueckux ypaBHEHHM U HEPABEHCTB.
CamocrosiTesibHast padora.
12
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PaboTa ¢ yueOHOW M CIpaBOYHON JUTEPATYpOH, paboTa ¢ KOHCIEKTOM JICKIIHHA, perieHUue
yIpakHEeHHUH 1o 00pasily, MOATr0TOBKa peepaToB U COOOIICHUH.

Conep:kanue y4eOHOT0 MaTepuaJia

1 | Paguannas mepa yria. CuHyC, KOCUHYC, TAHI'€HC U KOTAHI'€HC yIJIa.
OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA.
@opmyinsl npuseneHus. @opmyinsl cnoxeHus. @opmyisl ABOMHOrO yria. Popmyssl
Tema 1.5. OcHOBBI MOJIOBUHHOTO yTJa.
TPUTOHOMETPHH. [IpeoOpa3oBanne CyMMBl TPUTOHOMETPUYECKHX (DYHKIMA B MPOU3BEACHUE W
IIPOU3BEICHUS B CYMMY. 9 2
[IpeoOpa3oBanus MPOCTEHIINX TPUTOHOMETPHUUYECKUX BBIPAKECHHI.
Tpuronomerpuueckue GyHKIUY, UX CBOMCTBA U rpaUKH.
OOpaTHble TPUTOHOMETpUYECKHE (QYHKIUU. APKCUHYC, apKKOCHUHYC, APKTAHI'€HC U
apKKOTAaHI'EHC.
[Ipocreiimne TpUrOHOMETpUYECKHE YypaBHEHHUdA. lIpocTeiimme TpUrOHOMETPHUUYECKUE
HEPABEHCTBA.
IIpakTHYecKue 3aHATHS
1 | PaguanHblif METOA U3MEPEHNUS YITIOB BPAILlEHUS U CBA3b C TPalyCHON Mepoil.
[Tpumenenne dhopmy uist TpeoOpa3zoBaHUs TPUTOHOMETPUIECKUX BBIPAKCHHA. 2,3
[TpocTeiiye TPUroHOMETPUYECKUE YPAaBHEHUS U HEPABEHCTBA. 31
PemreHne TpUroHOMETpUYECKUX YPaBHEHUN U HEPABEHCTB.
CamocrosiTeibHas padora.
PabGora ¢ ydeOHOI U cIpaBOYHOW JTUTEpaTypoil, paboTa C KOHCIEKTOM JIEKIUH, pelIeHue 12
yIpakHEeHHH 1o 00pasily, MOAroTOBKa peepaToB U COOOIICHUH.
Coaep:xanue yueOHOro MaTepHaJia
1 | [locnenoBarensHOCTH. CIIOCOOBI 3a/1aHUS M CBOMCTBA YUCIIOBBIX I1OCIEA0BATEIbHOCTEM.
Tema 1.6. Hauana Ilonsate o mnpepene mnocnenoBaTeNbHOCTH. CyleCTBOBaHME IIPelEsia MOHOTOHHOMN
MATeMaTH4Y€eCKOI0 OrpaHMYEHHON nocieaoBareabHOCTH. CyMMHpOBaHUE MOCIIEI0BATEIbHOCTEN.
anauausa. IlpousBognas u ITpousBonHas. IlonsTHe 0 Mpou3BOIHON (DYHKIMH, €€ TeOMeTpUUYeCKHi U pu3nuecKuii 2
eé NIpuUMeHeHue. CMBbICH. YpaBHEHHE KacaTelbHOH K rpaduky GyHKiuu. [Ipon3BoiHbIE CyMMBI, pa3HOCTH,
Npou3BeACHUs, dYacTHOro. [Ipon3BOAHBIE OCHOBHBIX 3JE€MEHTApHBIX  (YHKIHH. 6
[IpousBonnas cnoxHoil ¢yHkiuu. [IpuMeHeHne mNPOU3BOAHON K HCCIEAOBAHUIO
(GYHKIMH ¥ TOCTPOEHUIO IpadUKOB.
IIpakTHYeckune 3aHATHA 2.3
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1 | YucnoBas 1moOCIEeNOBaTENbHOCTh, CIIOCOOBI €€ 3aJaHMsl, BBIYUCICHHUS YJICHOB
nocneaoBareiabHocTU. Haxoxxienue npezena nociae10BaTeIbHOCTH.
[IpaBuna u Qopmynsl auddepeHunpoBanus, TaONIHUIAa MTPOU3BOJHBIX SJIEMEHTAPHBIX

GyHKIHH.

MexaHn4yecKuid U1 T€OMETPUUYECKHI CMBICI IPOU3BOAHOM. YpaBHEHUE KacaTeIbHOW B 18
o01em BHE.
HccnenoBanue (QyHKIMH C TOMOLIbIO IPOU3BOAHOI.
HaxoxxeHre HanOoJbIIero 1 HAMMEHbBIIET0 3HAYCHHS (DYHKIIHMH.
CamocrosiTesibHasi padora.
Pabora ¢ yueOHOH M cIpaBOYHOM JUTEpaTypoil, paboTa ¢ KOHCIEKTOM JEKIHMH, pelIeHne 12
ylpakHEeHHH 110 00paslly, IOAroTOBKa peepaToB U COOOIICHUH.
Coaep:xanue yueOHOTo MaTepHaJia
1 | [lepBooOpa3Has u unTerpai. llpumeHeHne onpeaeneHHOro HHTErpaia il HaXOXKAECHUS 4 9
Tema 1.7. UnTerpan u ero wiouiaau KpuBonuHeWHoM Tpanenuu. ®opmyna Herorona—IJleiiOnuna. Ilpumenenus
NpUMeHeHHue. UHTErpajia B (U3MKe U T€OMETPUH.
IIpakTHYeckue 3aHATHSA
1 | Unterpan u nepBooOpa3zHas. HaxoxiaeHue nepBOOOpa3HOM W BBIYMCICHUE 13 2.3
onpeaenéHHoro uHrerpaia. I[lpumeHeHue MHTerpanga A BbIYMCICHUS (PU3MUECKUX
BEJIMYMH U IUIomaaen puryp.
CamocrosiTeibHas padora.
PaboTa ¢ yyeOHOI M crpaBOYHOW JMTEpaTypol, paboTa ¢ KOHCIIEKTOM JIEKIUH, pelieHue 13
yhnpaxxHeHHH 1o o0pasily, HOAroToBKa pedepaToB U COOOIIEHUH.
Pa3nen 2. KomOMHaTOpuKa, CTATUCTHKA U TeOPHs BEPOSITHOCTEI. 36
Coaep:xanue yue0HOro MaTepHaJia
1 | OcHoBHble mMOHATUS KOMOMHaTtopuku. [lopcuer uucna pa3MmerieHHi, NEpecTaHOBOK, 2
coyeranuil. Popmyna 6mHoma HeroToHa. CBOMCTBa OMHOMMHAIBHBIX KO (UIIMEHTOB. 4
Tpeyronenuk Ilackais.
Tema 2.1. IIpakTHYecKHe 3aHATHS
KomOunaropuka. 1 [TpaBuiia komOuHaTOpuKU. Pemenne koMOMHATOPHBIX 3a1a4. Pa3menienus, couetaHus 8 2,3
u nepectaHoBku. bunoMm Herotona u Tpeyronsauk Ilackans. [Ipuknanssle 3agaun.
CamocrosiTesibHass padora.
PaboTa ¢ yueOHOW W CIpaBOYHON JUTEpaTypou, paboTa C KOHCIEKTOM JIEKIIMH, pelieHne 6

yIpakHEeHHH 1o 00pasily, MOAroTOBKa peepaToB U COOOIICHUH.
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Tema 2.2. Dj1eMeHTbI
TeOPHUH BEPOSITHOCTEH U
MaTeMaTH4YeCKOIi
CTATHCTHKH.

Conep:kanue y4eOHOT0 MaTepHuaJia

1

CoObiTHe, BEpOSATHOCTH COOBITHS, CIOKEHHUE U YMHOXeHue BepostHocTeil. [lonarue o
HE3aBUCHUMOCTH COOBITHH. JlUCKpeTHas ciaydaliHas BEJIMUYMHA, 3aKOH €€ paclpelesIeHusl.
UucnoBble XapaKTEPUCTUKU AUCKPETHOM CllydaliHOU Benn4uHbl. [IoHATHE O 3aKOHE
OOJIBLINX YHCEIL.

[IpencraBnenue JaHHBIX (TAOIUIIBI, TUATPAMMBI, TpauKN), TeHepalIbHAsi COBOKYITHOCTH,
BbIOOpKa, cpeqHee apudmernyeckoe, menuana. [loHsaTHe o 3agayax MareMaTHYeCKOH
CTaTUCTUKH.

IIp

AKTHYECCKHC 3aHATHUSA

Kitaccnueckoe omnpeneneHue BEpOSATHOCTH, CBOMCTBA BEPOSATHOCTEH, TEOpEMa O CyMMeE
BeposTHOCTEH. Bpluuciienue BepositTHocTed. IlpeacraBieHune 4YHMCIOBBIX —JAHHBIX.

[IpukitagHele 3aqa4m.

2,3

CamocrosiTesbHas padora.
PabGota ¢ ydyeOHOI W CIpaBOYHOW JUTEpaTypoil, paboTa C KOHCIEKTOM JIEKIIHH, pelieHne
yIpaxxHEHHH 1o 00pasily, HOJroTOBKa pedepaToB U COOOIICHUN.

Pa3nea 3. I'eomerpusi.

93

Tema 3.1.
IJIOCKOCTH
NMPOCTPAHCTBE.

IIpsimble

H
B

Conep:xanue yueOHOTro MaTepHaJia

1

B3aumHoe pacnionoxenue JByX OpsMbIX B pocTpaHcTse. [lapamienbHoCcTh psamMoi u
mnockocTH. [lapamnensHocTh mnockocten. [leprneHInKyaspHOCTb NPSAMON U IIIIOCKOCTH.
[IeprieHAMKYAp M HAKIOHHASA. YTOJI MEXAY MPAMOU U IUIOCKOCTHIO. JIBYyTpaHHBIN YIroJl.
Yros Mexay II0CKOCTAMU. [lepnenauKyIIpHOCTE BYX MJIOCKOCTEM.

I'eomeTpuueckue mpeodbpa3zoBaHus IPOCTPAHCTBA: MapaJlIeIbHbINA EPEHOC, CHMMETPHS
OTHOCHTEJIBHO TUIOCKOCTH.

[TapannensHoe mpoekTupoBanue. [Inomane oproronansHoi npoekuu. M3odpaxenue
MIPOCTPAHCTBEHHBIX QUTYD.

10

IIp

AKTHYCCKHUEC 3AaHATUA

B3anMHoe pacnonokeHus IpsIMbIX. YTOJI MEXIY TPSIMBIMH.

B3auMHoe pacnonokeHue OpsMbIX M IJIOcKocTed. Ilepnenaukynsp M HakIOHHas K
IJTIOCKOCTH. YTOJI MEXKy MPSIMOM U TJIOCKOCThIO. TeopeMbl 0 B3aUMHOM PaCIiOI0KEHUN
MIPSIMOM U TUIOCKOCTH.

Teopema o Tpex nepneHAnKyIsIpax.

[Ipu3Haku u cBOMCTBA NMapaUieIbHbIX U MEPIEHANKYISAPHBIX MIIOCKOCTEH.

PaccrosiHne OoT TOUYKHM 10 TUIOCKOCTH, OT MPSMOW JI0 TIOCKOCTH, PACCTOSTHHE MEXIY

INIOCKOCTAMU, MCIKY CKPCHINBAIOIIUMUCS TPAMBIMH.

10

2,3
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[TapannensHOE MPOEKTUPOBAHUE M €r0 CBOMCTBA. Teopema O IIonagu OpTOrOHaJIbHOU

IIPOCKI MU MHOI'OYTOJIbHUKA.

CamocrosiTesibHasi padora.

Pabora ¢ y4eOHOIN U CIIpaBOYHOW JTUTEPaTypoi, paboTa C KOHCIIEKTOM JICKIUH, pElICHHe 10

yrpaxHEeHHH 1o o0pasily, HOAroToBKa pedepaToB U COOOIIECHUH.

Copaepxxanue y4eOHOIro MaTepuasa

1 | [IpssmoyronbHas (JIekapToBa) cucTeMa KoopaAuHaT B mpoctpaHcTse. Dopmyna paccTossHUS
MEXy ABYMS TOUKaMH. Y paBHEHHS c(epbl, MIOCKOCTU U MPSMOH.
Bektopel. Moaynb BekTOopa. PaBeHCTBO BEKTOPOB. CIIOKEHHE BEKTOPOB. Y MHOXKEHHUE 8
BEKTOpa Ha 4ucio. PasnojkeHue BEKTOpa I10 HANpaBJICHUSAM. YTOI MEXAY IBYMs 2
Bektopamu. [Ipoekuus BekTopa Ha ochk. Koopaunatel BekTopa. CkansgpHoe IpOu3BeIcHUE
BEKTOPOB.
Tema 3.2. Koopannatet | [IpakTHyecKre 3aHATHS
H BEKTOPBI. 1 | Bekropsl. [eiicTBus ¢ BekTopamu. JlekapToBa cuctemMa KOOpJIWHAT B IPOCTPAHCTBE.

YpaBHEHHE OKPYKHOCTH, Cepsl, IIOCKOCTU. PaccTosiHue Mexay ToukaMu. JledcTBus ¢ 23
BEKTOPaMH, 33IaHHBIMH KoopAuHaTaMu. CKalsipHOE MPOU3BECHIE BEKTOPOB. BekTopHoe 8 ’
ypaBHEHUE NPSIMOH U INIOCKOCTH. Mcrop30BaHne BEKTOPOB MIPH J0KA3aTEIbCTBE TEOPEM
CTEpEOMETPHH.

CamocrosiTeibHas padora.

PaboTa ¢ yueOHOI M crpaBOYHOW JMUTEpaTypol, paboTa ¢ KOHCIIEKTOM JIEKIUH, peleHue 10

yhnpaxHEeHHH 1o o0pasily, HOAroToBKa pedepaToB U COOOIIEHUH.

Coaep:xanue yueOHOro MaTepHaJia
MHororpanssie yribl. Beimykiasle MHoOrorpaHHuku. IIpsimass v HakiIoOHHas mOpu3Ma.
[IpaBunbHas npusma. Ilapamnenenunen. KyO6. Ilupamumpa. IlpaBunbHas nupamuna.
VYceuennas nupamuaa. Terpasap.
Cummerpun B KyOe, B mapajuieienumesne, B npusme u B nupamuae. CedeHus Kyoa,
npu3Mbl ¥ nupamuibl. [IpencraBienne o npaBUIbHBIX MHOTOTPAHHUKAX.
[unuaap u xoHyc. YceueHHbI KOHYC. OCEBBIE CEUEHMS M CEUEHUs, MApaJICIIbHbBIE 2

1 | ocHOBaHU1O.

Hlap u chepa, ux ceuenus. KacarenbHast I10CKOCTh K cdepe. 14

Tema 3.3.
MHOrorpaHHUKHU M
KpyIJble TeJia.

O6nvem u ero uzmepenue. arerpansHas popmyna oobema.

®opmynsl 00beMa Kyda, TPSIMOYTOJILHOTO Tapaieenuie a, MPU3MbI, IUIHHAPA.
®opmysbl 00beMa nupaMubl U KoHyca. Dopmysibl o M NOBEpPXHOCTEN HUIMHAPA U
koHyca. @opmynbl 00beMa Iapa u miomaau chepsl.

[TogoOue Ten. OTHOIIEHUS M0 TOBEPXHOCTEN M 00BEMOB MTOTOOHBIX TE..
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IIpakTnyeckue 3aHsATHS

1 | Pa3nuunbIe BUIBI MHOTOTPaHHUKOB. VX n300paskeHus, cedyeHus u pa3BepTku. CUMMeTpus

2,3

TeJ BpallleHHs] © MHOTOTPaHHUKOB. Briunciienue miomajaeit 1 00beMoB. 12
CamocrosiTesibHas1 padora.
PabGoTa ¢ yuyeOHOW W CIpaBOYHON JUTEPATYpOM, paboTa ¢ KOHCIIEKTOM JICKIIMH, pelIeHue
yIpaXHEHHH 10 00pa3Ily, HOArOTOBKA pedepaToB U COOOIICHUHN. 11
Bcero: 351

Jlisl XapaKTepUCTUKU YPOBHSL OCBOEHHS y4eOHOr0 MaTepualla UCIIOJIb3YOTCS Cleytole 0003HaueHus:

1. — 03HaKOMUTEINBHBIN (y3HABaHUE paHEE U3YUYEHHBIX OOBEKTOB, CBOICTB);

2. — PenpoAYKTUBHBIN (BBIIOJIHEHUE IEATEILHOCTH 110 00pa31ly, MHCTPYKLIMHU UJIH 110Jl PYKOBOACTBOM)

3. — IPOAYKTHBHBIH (TUTAHUPOBAHKME U CAMOCTOSITEIHHOE BBHITIOJTHEHUE JICATEIFHOCTH, PeIICHHE POOIEMHBIX 3a/1a4)
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4 TEMATHYECKOE IINTAHUPOBAHHUE

Ne HaumeHoBaHue pa3jieiia, TeMbl KoanuyecTBO
n/n 4acoB
Paznen 1. Anrebpa 222
1. | Tema l.1. BBenenue 2
2. | Tema 1.2. Pa3BuTue NOHATHUS O YUCIIE 22
3. | Tema 1.3. ®dyHknuu u rpadpuxu 30
4. | Tema 1.4. Kopuu, creneHu u jorapu@mol 50
5. | Tema 1.5. OCHOBBI TPUTOHOMETPUH 52
6. | Tema 1.6. Hauana marematudeckoro ananusa. [Ipon3Boanas u e€ 37
PUMEHEHHE
7. | Tema 1.7. UnTerpan u ero npuMeHeHNE 29
Paznen 2. KomOuHaTOpuka, CTaTUCTHKA M TEOPHS BEPOSITHOCTEH 36
8. | Tema 2.1. KomOuHaropuka 18
9. | Tema 2.2. DneMeHTHI TECOPUH BEPOATHOCTEH U MaTeMaTHYECKON 18
CTaTHCTUKH
Paznen 3. 'eomerpus 93
10. | Tema 3.1. IIpssMbI€ 1 IITOCKOCTH B TPOCTPAHCTBE 30
11. | Tema 3.2. KoopiuHaThl U BEKTOPHI 26
12. | Tema 3.3. MHOTOrpaHHUKHU U KPYTJIbIE TENA 37

5 YCIOBUs PEAIM3AIIUU TPOT'PAMMBI YYEBHOT'O ITPE/JIMETA

5.1 MaTepuaJbHO-TEXHHUYECKOE 00ecreueHne

Jlnist peanu3anuy mporpaMMbl Y4eOHOTO MpeIMETa MPelyCMOTPEHO HAIMYHE CIIETYIOIIX
CrHelMaIbHbIX TIOMEIIEHUI:

—Kabuner mareMaTuku:

— OcHoBHOe oOopynoBanue: Jlocka mnonakatHass; MyJabTUMEAMMHBIA KOMIUIEKT
(mpoextop Casio XJ-V2, skpan Lumien EcoPicture); Ilaptel yueHumueckue nBoitHble; Cton
npenojanarens; CTynbs.

— IIporpammuoe oOecneuenue: 1. Microsoft Windows 7 Professional (OOO
"Tlacupux Komnsrotepst ['pyn”, 'K Ne55 o1 03.05.2011 r., nmunensus Ned8467770 ot 06.05.2011
r.). 2. Microsoft Office ProPlus 2010 Russian Acdmc (OOO "TTacudpuk Komnsroreps ['pyn", 'K
Ne254 o1 01.11.2010 1., mumensust Ne47549521 ot 15.10.2010 r., 6eccpouno). 3. Google Chrome
(cBoOomHOE). 4. Adobe Acrobat Reader (cBoboaHoe).

5.2 UudopmanuoHHoe odecnevyeHne peaaTu3alui NporpaMmmsbl

Jns peanuzanuy IHporpamMMmbsl yyeOHOro mnpeamera Oubnuoreussiii ¢gona BI'YOC
YKOMIUIEKTOBAH IEYaTHBIMH U 3JICKTPOHHBIMH W3JaHUSIMH.

OOyuaronyecs: U3 4nciia MHBAJIUA0B U JIHI C OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI
oOecrieyeHbl MeYaTHBIMU U (WJIM) DJIEKTPOHHBIMH 0Opa30BaTelbHBIMH pecypcaMu B (opmax,
a/IalITUPOBAHHBIX K OTPaHUYEHUSIM UX 3/I0POBbSL.

OCHOBHbIE HICTOYHUKH:

1. Bapcykosa, JI. B. I'eomerpus. IIpaktukym: yuebnoe mocodbue / JI. B. bapcykona. -
Munck: PUIIO, 2020. - 103 c. - ISBN 978-985-7234-14-1. - Tekcrt: anekrponHsii. - URL:
https://znanium.com/catalog/product/1214815

2. boromosioB, H. B. Aunrebpa m Havanma aHaigu3a: y4eOHOE IMOCOOHWE JUIsI CPEeIHEro
npodeccuonansHoro oopazosanus / H. B. boromonos. — MockBa: U3znatensctBo FOpaiit, 2021.
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— 240 c¢. — (IlpodeccuonansHoe obOpazoBanue). — ISBN 978-5-534-09525-8. — Tekcr:
anekrpounsii. — URL: https://urait.ru/bcode/469825

3. Koznos B.B. Maremarudeckuii mpakTHKyM 1o Kypcy «Matematukay. 10 kimacc: [12+]
/ B. B. Ko3nos, A. A. Hukutus, B. C. benonocos u np.; nox pen. B. B. Koznora, A. A. Hukutuna.
— Mocksa: Pycckoe cnoBo — yuebnuk, 2016. — 161 c. — (IlHHOBanmonHas mkosa). — TekcT:
snekrponnsiid. — URL: https://biblioclub.ru/index.php?page=book&id=486028

4. Kosnos B.B. Maremarnueckuii npakTHKyM 110 Kypcy «Maremarukay. 11 kiacc: [12+]
/ B. B. Ko3nos, A. A. Hukutus, B. C. bennonocos u np.; nox pexn. B. B. Koznora, A. A. Hukutuna.
— Mocksa: Pycckoe cnoBo — yuebnuk, 2017. — 145 c. — (MlHHOBanMoHHas mkoina). — TeKCT:
snekrponnsiid. — URL: https://biblioclub.ru/index.php?page=book&id=486029

I[OHOJIHI/ITCJILHLIE HCTOYHHUKMU:

1. Tanasia, A. A. 'eomeTpudeckre MOCTOPOCHHUS Ha IJIOCKOCTH U B IPOCTPAHCTBE: 331a4H
U peuieHus: yuebHoe nocoodue / A. A. dapasa. — 2-e u3z. - Mocksa: ®OPYM: UHOPA-M, 2020.
- 464 c.. wi - (Ilpodeccuonanbroe oOpaszoBanme). - ISBN 978-5-91134-807-6. - Tekcr:
anextpoHHbIi. - URL: https://znanium.com/catalog/product/1082973

2.Cuxkopckas I'.A. Anrebpa u Teopus uucen: yuyebnoe nocooue mist CIIO / Cuxopckas
I''A. — Caparos: [Ipodobpazosanue, 2020. — 303 c. — ISBN 978-5-4488-0612-4. — Tekcr:
snekrponnsii. — URL: http://www.iprbookshop.ru/91847.html

3. ®enotoB M.B. Anrebpa. YriayOneHHBIH Kype ¢ pemieHussMu 1 ykazanusivu / [lox pen.
®enoroB M.B., - 3-e uzn., ucnp. u gom. (31.) - Mocksa: JlabopaTopus 3Hanu#, 2017. - 549 c.:
ISBN 978-5-00101-530-7. - Tekcr: AJIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/541925

HNuTepHer — pecypcsl:

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

2. WWW.edu.ru — ¢erepalibHbIN MOPTATI POCCHICKOr0 00pa30BaHus;

3. http: //window.edu.ru/ - equHOE OKHO J0CTYIA K HH()OPMAIMOHHBIM pecypcam

4. www.fcior.edu.ru (MudopmaimoHHble, TPCHUPOBOYHBIC U KOHTPOJIbHBIC MaTEPHAIIbI);
5. www.school-collection.edu.ru (Eaunast xosutekimu 1upoBBIX  00pa30BaTEIbHBIX

pecypcoB).

HopMaTuBHBIE TOKYMEHTHI

1. IlonoxxeHue o JIMUEH3UPOBAHUM 0OpaA30BATENbHOM JAEATENBHOCTH, YTBEP)KICHHOTO
noctaHoByienreM [IpaButennctBa Poccuiickoit @enepanun ot 28 okTsaops 2013 r. N 966;

2. CanurtapHo-snuaemuonorudeckue npasuina CII 3.1/2.4.3598-20 "CanurapHo-
AMUIEMUOJIOTUYECKHNE TpeOOBaHMUS K YCTPOWCTBY, COJAEpPKAHMIO M OpraHu3aluu padoThl
00pa30BaTeNbHBIX OPraHU3alMi U APYruX 00BEKTOB COLMANBbHON HH(PACTPYKTYypHI /Ui AeTel U
MOJIO/IC)KH B YCIIOBUSX PACIIPOCTPAHEHUSI HOBOM KopoHaBupycHoii uadekuuu (COVID-19)"

3. @enepanbHblif 3akoH 0T 29.12.2012 1. Ne 273 - @3 «O0 obpazoBanuu B Poccuiickoit
denepaunn»

6 KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUS YYEBHOI'O IPEJMETA

KoHTpoIb 1 OlLIeHKa pe3ysIbTaTOB OCBOEHUS MPEAMETA OCYIIECTBIIAETCS MIPENogaBaTesieM
B IIpoLlecCe MPOBEACHUS NMPAKTUYECKUX U JTa0OpaTOPHBIX 3aHSATUN, TECTUPOBAHUS, a TaKXKe
BBITOJIHEHUS 00YUaIOIIMMUCS MHIMBUAYAIBHBIX 3aJJaHUH, IPOEKTOB, HCCIIEIOBAHUH.

Pe3yabTaTnl 00yyeHus OcHOBHBIE IOKA3aTEJIH OLEHKH
pe3yJbTara

JInu"OCTHEBIE
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c(hOpMHUPOBAHHOCTH MpEACTABICHUN 0
MaTeMaTHKe KaK YHHBEPCAIbHOM S3bIKE HAYKH,
CpeICTBE MOJACIUPOBAHUS SIBICHUI U MPOIIECCOB,
UJesX U METOJaX MaTeMaTHKH;

Tewma 1.1. BBeaenue (YCTHBIH OITPOC)

Tema 2.1. KomObunraTtopuka (YCTHBIH OmIpoc)
Tema 3.3. MHOTOrpaHHUKH U KpPYTJIbIE TEa
(ycTHBIi ompoc)

MMOHMMaHWe 3HAYMMOCTH MaTEMaTHKH JJIs1 HAy4HO-
TEXHUYECKOT0 Tporpecca, cHOpMHPOBaHHOCTD
OTHOIICHUSI K MaTeMaTHKe Kak K YacTu
00IIIeUeIOBEYECKON KYJIBTYPhI Yepe3 3HAKOMCTBO
C HUCTOpHEN pa3BUTUSI MATEMAaTHKH, 3BOJIIOIUMEN
MaTeMaTHYECKUX HICH;

Tema 1.6. Hauanma MaTeMaTHIeCKOTO aHAIN3A.
[IponsBoanas u e€ nmpuMeHeHue (YCTHBIN Ompoc)

pa3BuTHE JIOTUYECKOTO MBIILICHHUS,
MIPOCTPAHCTBEHHOTO BOOOPaKEHVIS,
ANTOPUTMHYECKON  KYJIBTYPBI,  KPHUTUIHOCTH

MBIIIJIEHUST HAa YPOBHE, HEOOXOAMMOM  JUIS
Oyaymiei mpoeCCUOHANBHOM EATENIEHOCTH, IS
MIPOIOJDKEHUS 00pa30BaHMS U CaMOOOpa30BaHNs;

Tewma 3.1. IIpsiMble U TUIOCKOCTH B IPOCTPAHCTBE
(ycTHBIH OTpoc)

Tema 3.1. IIpsiMBIe ¥ TUIOCKOCTH B TIPOCTPAHCTBE.
[Mpaktudeckoe 3ausiTue Ne 1 (camocTosiTeNnbHAs
pabota)

Tewma 3.2. KoopauHaTh! 1 BEKTOPHI (YCTHBIH
0TIpOC)

Tema 3.2. KoopiuHaTBl U BEKTOPBHI.
[IpaxTrueckoe 3anstue Ne 1 (camocTosTenpHAs

pabota)
OBIIQJICHNE MaTeMaTH4YecKuMH 3HaHusMH U | Tema 1.2. Pa3Butue nonatus o yuciue (yCTHBII
YMEHHUSMHU, HEOOXOJUMBIMH B TIOBCEIHEBHOM | OMPOC)
JKU3HH, N7 OCBOCHHSI CMEXHBIX €CcTecTBeHHO- | Tema 1.2. Pa3BuTue noHstus o yucie.
Hay4HbIX JUCUUTUINH u muctumuiuH | [Ipaktudeckoe 3ausTie Ne 1-2 (camoctosiTenbHas
npo(eCCHOHATIBHOTO IMKJIA, JJIs TOJIy4eHHUs | pabora)
oOpasoBanns B oOmacTsx, He tpedOyrommx | Tema 1.4. Kopau, ctenenn u morapudmel

yTIyOIeHHON MaTeMaTHIeCKOH MOATOTOBKY;

(ycTHBIH OTpocC)

Tema 1.4. KopHu, cTeneHu u Jiorapugmel.
[IpaxTrueckoe 3ansatue Ne 1-3 (camocrosiTenbHast
pabota)

Tema 3.3. MHOTOTrpaHHHUKH U KPYTJIBIE TEla.
[Mpaktudeckoe 3ansitue Ne 1 (camocTosiTeNbHAS
pabota)

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM
qrciae caMooOpa3oBaHUI0, HA MPOTSHKEHUH BCEi
KHU3HH;

Tewma 1.3. ®ynakun u rpaduku (YCTHBIH OITPOC)

CO3HATEJIbHOE OTHOIICHHE K HEMPEPhIBHOMY
00pa3oBaHHWI0  KaK  YCJIOBHIO  YCICIIHOM
npodeccuoHaIbHON u 0OIIIECTBEHHOM
JIeSI TeIIbHOCTH;

Tewma 1.7. UnaTerpan u ero npumeHeHne (YCTHBINA
orpoc)

TOTOBHOCTb M CIIOCOOHOCTH K CaMOCTOSITEIIbHOU
TBOPYECKOI M OTBETCTBEHHOM JI€SITEIbHOCTH;

Tewma 1.3. ®ynkiun u rpaduku. [IpakTnueckoe
3anarue Ne 1 (camocTositenbpHas padboTa)

TOTOBHOCTb K KOJIJICKTUBHOM paborte,
COTPYJHUYECTBY co CBEPCTHUKAMU B
o0Opa3oBaTenbHON,  OOMIECTBEHHO  IOJIE3HOM,

yueOHO-UCCIIeIOBATENBCKOM, TPOSKTHOM U IPYTHX
BUIAX JICATEIIbHOCTH,

Tema 1.5. OCHOBBI TPUTOHOMETPHH.
[IpakTrueckoe 3anstre Ne 1 (camocTosTenpHas
pabota)

OTHOLICHHUE K HpO(bGCCI/IOHaHBHOfI JACATCIBHOCTHU
KaK BO3MOXHOCTHU Yy4YaCTUA B PCHICHUU JIMYHBIX,

Tema 2.1. KomOunatopuka. [Ipaktuueckoe
3anstue Ne 1 (camocrositenbHas paboTa)

OOII[ECTBEHHBIX, TOCYIapCTBeHHBIX, | Tema 2.2. DIeMeHThI TEOPHH BEPOSITHOCTEH U

OOIICHAIIMOHAILHBIX TPOOIIEM; MaTeMaTU4YecKol cTaTucTUKU. [IpakTHueckoe
3ansitue Ne 1 (camocrositenbHasi paboTa)

MeranpeameTHble

YMEHHE CaMOCTOATENbHO ompeaensats uenn | Tema 1.3. @yakuun u rpaduku (YCTHBIH OMpoC)

ACATCIIBHOCTH U COCTABJIATSH IJIAHBI ACATCIIBHOCTH,

20



CaMOCTOSATEIBHO OCYLIECTBIISATH, KOHTPOJIUPOBATH
1 KOPPEKTUPOBATH JIEATEIbHOCTD;

Tewma 1.4. KopHu, cTeneHn u IorapuQmel.
[IpakTrueckoe 3anaTue Ne 1-3 (camocTosTenpHas
pabota)

Tema 1.6. Hayana MaTeMaTHUECKOTO aHAIN3A.
IIpousBoanas u e€ npuMenenue. [Ipakruueckoe
3arsaTue Ne 1 (camocTosTenbHas paboTa)

Tema 2.2. DneMeHThl TEOPUH BEPOATHOCTEN U
MaTeMaTHYecKOH cTaTHCTHKH. [IpakTuueckoe
3arsaTue Ne 1 (camocTosTenbHas paboTa)

Tewma 3.1. IIpsiMble 1 TNIOCKOCTH B POCTPAHCTBE.
[Mpaktudeckoe 3ausitue Ne 1 (camocTosiTeNnbHAs
pabora)

HCIOJIB30BAaTh BCE€ BO3MOXHBIC PECYPChI IJIA
JOCTIKCHHUS TTOCTaBJICHHBIX IIeNIeH U pcaiunzanuu
IIJIaHOB ACATCIBHOCTH,

Tewma 1.3. ®ynknun u rpadukn. [pakTrnueckoe
3anatue Ne 1 (camocTosTenbpHas paboTa)

Tema 3.3. MHOTOTpaHHMKY U KPYTJIbIE TEJa.
[IpakTrueckoe 3anatue Ne 1 (camocTosTenbHAS
pabota)

BBIOMpATh YCIEIIHblEe CTPaTerMud B Pa3IHUYHBIX
CUTYaLUAX;

Tewma 1.2. PazBuTHe NOHATHS O YHUCIIE.
[IpaxTrueckoe 3arstue Ne 1-2 (camocrosiTenbHas
pabota)

Tema 1.6. Hauana MmaTemMaTndyeckoro aHaau3a.
IIpousBonnas u €€ npumeHenue. [IpakTuaeckoe
3aastre Ne 1 (camocrositenbHas paboTa)

Tema 1.7. IHTerpan u ero npuMeHeHHE.
[Mpaktudeckoe 3ansitue Ne 1 (camocTosiTeNbHAs
pabota)

Tewma 2.1. Kombunatopuka. [Ipaktraeckoe
3anatue Ne 1 (camocTosTenpHas paboTa)

yMEHHe MPOJTYKTHBHO o0mraTecst 17§
B3aUMOJICHCTBOBATh B IPOLIECCE COBMECTHOM
NESITeIbHOCTH,  YYUTBIBATh TMO3ULIUH  JAPYTHX
YYaCTHHUKOB JIeSATeIbHOCTH, 3¢ PEKTUBHO
pa3pemarb KOH(IUKTBI;

Tema 1.1.Benenue (yCTHBIN Ompoc)

BIIaJICHWE HaBBIKAMU MO3HABATEIBHOH, y4eOHO-
HCCTIEA0BATENHLCKON M MPOSKTHOU JESITEILHOCTH,
HaBBIKAMU pa3peleHus mpooiem;

Tewma 1.1.BBenenue (ycTHBIN ompoc)
Tewma 1.3. ®ynkuun u rpaduku. [IpakTuueckoe
3anatue Ne 1 (camocTosTenbpHas padboTa)

CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOATCIbHOMY
MOUCKY MCTOAOB PCHICHUA HNPAKTUYCCKUX 3adad,
MMPUMCHCHHUIO PA3JIMYHBIX METOAOB ITIO3HAHMS

Tema 3.3. MHOrorpaHHUKHU U KPYTJIblE TENa
(ycTHBIH OTpOoC)

TOTOBHOCTh W CHOCOOHOCTh K CaMOCTOSITEIILHON
nHGOPMALMOHHO-TIO3HABATEIbHON NIESITEIbHOCTH,
BKJIIOUYasi YMEHHE OPUEHTHPOBATHCS B PA3THUUHBIX
HMCTOYHHUKAX UHQOpMAIWH, KPUTHYECKU
OLIEHMBATh M HMHTEPIPETUPOBATH HWHGPOPMALHIO,
MIOJIy4aEMYIO U3 Pa3IMYHbIX HCTOUHUKOB,;

Tewma 2.2. DneMeHTHI TEOPUH BEPOATHOCTEN U
MaTeMaTHYeCKOH CTaTHCTHKHU (YCTHBIH OIPOC)

BJIaACHUE A3BIKOBLIMU CPCACTBAMU: YMCHHUE SICHO,
JIOTUYHO W TOYHO H3jaratb CBOIO TOYKY 3PCHUS,
HCIOJIb30BATh aACKBATHLIC A3BIKOBBIC CPCACTBA,

Tema 1.5. OCHOBBI TPUTOHOMETPHUH (YCTHBIH
0TIpocC)

Tema 3.1. IIpssMble U TNIOCKOCTH B POCTPAHCTBE
(ycTHBIH O1poc)

BJIaJICHUE HaBbIKaMH I103HABATEIBHON pedIiekcun
Kak OCO3HaHWS COBEpLIAEMBIX JACUCTBUU U
MBICIIUTENIBHBIX MPOLECCOB, MX pE3YyJbTATOB H
OCHOBaHMM, rpaHUll CBOEr0 3HAHWA M HE3HAHUS,
HOBBIX IM03HABaTENIbHBIX 33Jla4 U CPEJCTB I UX
JIOCTVKEHHS;

Tema 1.1.Benenune (yCTHBIN OmpocC)
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LENCYCTPEMIICHHOCTh B MOUCKAX W MPHUHITHU
pemieHni, CcooOpa3uTENbHOCT W HHTYHIIHSA,
Pa3BUTOCTH MPOCTPAHCTBEHHBIX MPEACTABICHUIS;

Tema 3.2. KoopiuHaTHI 1 BEKTOPBI.
[Ipaktrueckoe 3anatue Ne 1 (camocTosTenbHAS
pabota)

CIOCOOHOCTH BOCIIPUHUMATH KPACOTY U TAPMOHHIO
MUpa.

Tewma 1.2. Pazutne nonsatus o yucie (YCTHBIN
OTIPOC)

[IpenmertHbie

ChopmupoBaHHOCT, ~ MpPEJICTaBICHUH O
MaTeMaTUKEe KaK YaCTH MUPOBOU KYJIbTYPHI U
MecTe  MaTeMaTUKH B COBPEMEHHOU
[MBUIIN3AIMHU, CIIOCO0AX OMHMCAHUS SBICHHMA
peabHOro MUpa HA MATEMATHYECKOM SI3bIKE.

Tema 1.1. BBenenue (yCTHBIHM OIpocC)

Tewma 2.1. KomOuHaTopuka (yCTHBINA OIPOC)

Tema 3.1. IIpsmMbIe U ITIOCKOCTH B MPOCTPAHCTBE
(ycTHBII ompoc)

ChopmupoBaHHOCTE  MPEACTABICHHIA 0
MAaTe€MaTUYECKUX MOHATHUAX KaK BaKHEMIIHUX
MAaTEMaTUYECKUX MOJIENAX, IO3BOJISIOIIMX
ONMCHIBATh M H3y4aTh pPa3HbIE IPOLIECCH U
SIBJICHUS.

Tema 1.1. BBenenue (yCTHBIH OIpoc)
Tema 2.2. DneMeHTHl TEOPHUH BEPOSITHOCTEH U
MaTeMaTHYeCKON CTaTHCTHKH (YCTHBIH Ompoc)

Ilonnumanue
aKCUOMaTHUYECKOT'O
MaTeMaTUYECKUX TEOPHil.

BO3MOYXHOCTH
MOCTPOCHUS

Tema 1.2. Pa3Butre nonstus o uncie (YCTHbIN
0Tpoc)

Tema 3.1. IlpsaMble U MIOCKOCTH B MPOCTPAHCTBE
(ycTHBII o1poc)

BJIaI[eHI/Ie METOJaMH J0Ka3aTCiIbCTB n
AJIITOPUTMOB pCHICHUSA, YMCHHUEC UX IIPUMCHATD,
MMPOBOAWUTL JOKA3aTCIIBHBIC PACCYKACHUA B
X0AC PCUICHMA 3a/1a.

Tewma 1.4. Kopau, crenienu u jorapudmsI (YCTHBIH
orpoc)

Tema 1.5. OcHOBBI TpUTrOHOMETpPHUH. (YCTHBIN
0Tpoc)

Tema 1.6. Hawanma mMaTemMaTH4yeckoro aHaiu3za.
[IpousBoanas u €€ npuMeHeHue (YCTHBIN OIpoc)
Tema 2.2. DneMeHThl TEOPHUH BEPOSITHOCTEH U
MaTeMaTHYECKOW CTATHCTUKH (YCTHBIH OIPOC)
Tema 3.3. MHOrorpaHHUKM U KpyIJble Tena
(YcTHBII o1poc)

Tema 3.1. [IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE.
[IpakTrueckoe 3anstue Ne 1 (camocrosiTenbHas
pabota)

Bnanenue CTaHJapTHBIMU [IpUEMaMHU
peuIeHus PallMOHAIBHBIX U HPPALMOHAIIBHBIX,
[I0Ka3aTENIbHBIX, CTEIEHHBIX,
TPUTOHOMETPUYECKUX YpaBHEHUH 51
HEPaBEHCTB, UX CUCTEM.

Tewma 1.2. PazBuTHe NOHATHS O YHUCIIE.
IIpaktuueckoe 3anstue Ne 1-2 (camocrosTenbHas

pabota)
Tema 1.4. KopHu, creneHn u JorapuQmsl.
IIpaktuueckoe 3anstue Ne 1-3 (camocrosTenbHas
pabota)
Tema 1.5. OcHOBBI TPUTOHOMETPHUH.

IIpakTnueckoe 3anstue Ne 1 (camocrosiTenbHas
pabota)

Hcmonnp30BaHne TOTOBBIX KOMITBIOTCPHBIX
mnporpamMm, B TOM HYHUCIIC IJId TOUCKA ITYTH

Tema 1.3. ®ynknuu u rpaduku. [Ipakrudeckoe
sansitie  Ne 1 (camocrositenbHass — pabora,
TBOPYECKOE 3aJIaHUE)

pelleHnss U WIUIIOCTPAllMU  pELICHUs

YpaBHEHUN U HEPABEHCTB.

ChopmupoBanHocTh  mpejacraBieHuit 00 | Tema 1.7. Mnrerpan u ero npumeHeHue (yCTHBINA
OCHOBHBIX  MOHATHAX  MAaTeMaTHYeCKOro | Orpoc)

aHANM3a M MX CBOMCTBAX, BIIaJICHHE yMeHneM | 1eMa 1.7. VHTerpam wu ero mpuMeHeHHe.
XapaKTepU30BaTh  IIOBEACHHE  (YHKLIHIA, [TpakTudeckoe 3ansaTHe Ne 1 (camocTosTenbHas

HCIIOJIB30BaAHUC HOJ'Iy‘IeHHI)IX 3HaHI/II71 JJIA
ONUCAHUI u a”Hajn3a peanbHBIX
3aBUCHUMOCTEI.

pabora)

Tema 1.6. Hawyama marTemaTtnyeckoro aHain3za.
ITpousBoanas u e€ npumenenue. lIpakTuyeckoe
3ansaTie Ne 1 (camocrositenbHas pabora)
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Biianenne 0CHOBHBIMM HOHSTHSAMU O TUIOCKHX
U TNPOCTPAaHCTBEHHBIX  T'€OMETPUUYECKUX
¢durypax, uX OCHOBHBIX CBOICTBaXx.

Tema 3.1. [IpsiMbIe U IIIOCKOCTH B IPOCTPAHCTBE.
[Ipaktrueckoe 3amsatue Ne 1 (camocTosITENBbHAS
pabota)

ChopmupoBaHHOCTE yMEHHUSI PAaClO3HABATH

Tewma 3.2. KoopauHaTs! 1 BeKTOpHL. [IpakTudeckoe
3anatue Ne 1 (camocTosTenbpHas paboTa)

reomMeTpuueckux ¢uryp u opmyn s
pELICHUs] TE€OMETPUYECKUX 3a/1ad M 3a/1ad C
MPAKTUYECKUM COJICPKAHUEM.

reoMeTpuyeckue (QUrypsl Ha uepTexax,

MOJIENISIX ¥ B PEasIbHOM MHUPE. Tema 3.3. MHOrorpaHHMKH M KpyTJjble Tea.
[IpakTtrueckoe 3ansatue Ne 1 (camMocTosITENBbHAS
pabota)

[Ipumenenue H3YYCHHBIX csoiicts | Tema 3.1. IIpsiMble ¥ TIOCKOCTH B TIPOCTPAHCTBE.

[Ipaktrueckoe 3amsarue Ne 1 (camocTosITENbHAS
pabora)

Tema 3.2. Koopaunats! u BekTophl. [IpakTuyeckoe
3anatue Ne 1 (camocTosTenbpHas paboTa)

Tema 3.3. MHOTOTpaHHWKH W KpYTJble Tea.
[MpakTrueckoe 3anstue Ne 1 (camocTosiTenbHAs
pabota)

ChopmupoBaHHOCT,  TPENCTABICHHA O
mporeccax U SBICHHSIX, HUMEIOIIUX
BEPOSITHOCTHBIM XapakTep, CTATUCTUYECKUX
3aKOHOMEPHOCTSIX B peallbHOM  MHUDE,
OCHOBHBIX TIOHSTHSX 3JIEMEHTAPHON TEOpUU
BEPOATHOCTEH.

Tema 2.1. KomOunartopuka. IIpakTtudeckoe
3aastue Ne 1 (camocrositenbHas paboTa)
Tema 2.2. DneMeHTHl TEOPHH BEpOSTHOCTEW U
MaremMaTuyecko  cratuctuku. IIpakThueckoe
3aastue Ne 1 (camocrositenbHas paboTa)

YMeHHE HaXOIUTh U OLICHUBATh BEPOATHOCTU
HACTYIJICHUS]  COOBITMM B MPOCTEMIINX
[IPAKTUYECKUX CUTyalMsiX U  OCHOBHBIC
XapAKTEPUCTUKHU CIy4alHBIX BEJIMYUH.

Tema 2.2. DneMeHTH TEOPHH BEpOSTHOCTEH U
MaTreMaTh4yecKkod cratuctuku. IIpakTuueckoe
3anatue Ne 1 (camocTosTenbpHas paboTa)

Bianenue HaBbIKAMU UCIIOJIb30BaHUs
TFOTOBBIX KOMIBIOTEPHBIX IPOrpaMM IIpU
pelIeHuu 3a1ay.

Tema 1.3. ®ynkuun u rpaduku. [IpakTuyeckoe
3aasitie Ne 1 (camocrosrenpHast paboTa,
TBOPYECKOE 3aJIaHUE)

Jlis OLleHKH JOCTH)KEHUS 3alUIAaHMPOBAHHBIX pPE3YyJIbTaTOB OOYUYEHHS IO TMPEAMETY
pa3palboTaHbl KOHTPOJBHO-OIIEHOYHBIC CPEJCTBA JJisi TMPOBEICHUS TEKYIIETO KOHTPOJSA H
MIPOMEKYTOUYHOM aTTeCTaIlK, KOTOPBIE MPHUIIAratoTcs K padoueit mporpamme npeamera.
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MHNHOBPHAYKHN POCCUN

BJIAJJMUBOCTOKCKHWI I'OCYJIAPCTBEHHbBIN YHUBEPCUTET
SKOHOMMUKU 1 CEPBUCA

KOHTPOJIBHO-OLHEHOYHBIE CPEACTBA
JUISL TPOBEICHUS TEKYIIETO KOHTPOJIA U MPOMEKYTOUYHOU aTTECTALUH
10 y4eOHOMY MPEIMETY

III1.0] Mamemamuxa

IIpOrpaMMbl MOATOTOBKH CIICIIMAIMCTOB CPEIHEr0 3BEHA
23.02.01 Opeanuzayus nepe8o3oK u ynpasieHue Ha mpaucnopme

(no eudam)

dopma 00yUeHUS: OUHAs

Brnagusoctok 2021
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KOHTpONbHO-OLIEHOUHBIE  CpEACTBAa  JUIsl IPOBEIEHUS  TEKYHUIEro KOHTPOIS U
IPOMEXYTOUHOU arTecTauuu mo ydeOHomy npenmery [111.01 Mamemamuka pa3paboTaHbl B
cootBercTBUU ¢ TpeboBanusmMu ®I'OCCIIO no cneunansroctu 23.02.01 Opzanusayus nepego3oxk
u ynpasneuue Ha mpaxcnopme (no eudam), yTBepKIEHHOTO mpukazoM MuHoOpHayku P® ot
22.04.2014, Ne376, npumepHOit 00pa3oBaTeIbHON MPOTrpaMMoid, paboueii mporpaMmoi yaeOHOTO
npeaMera.

Pa3zpabotuuk(n):
JI.K. Cysoposa, npenooasamenv AK BI'YOC

PaccmoTpeno u 000peHo Ha 3aceJaHUU [IUKIOBOW METOANYECKONH KOMUCCHH

[IpoTokon Ne 13 ot «17» mas 2021 r.

IMpencenarens IIMK W AJl. I'vcakosa

7
noontice
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1 O01me cBeaeHUA

KontponbHo-onieHounbie cpencta (manee — KOC) mpemHasHaueHbl A1 KOHTPOJSI U
OLIGHKM 00pa30BaTENIbHBIX JOCTHKEHUH OOyYarolMXCs, OCBOMBIIMX IPOTpaMMy Y4eOHOMH
gucuunnuael [1]1.02 MaTemaTuka.

KOC Bkmto4aroT B ce0s KOHTPOJIBbHBIE MaTePHAJIbl Ul IPOBEICHUS TEKYIETO KOHTPOIIS
yCIIeBAaEMOCTH U MPOMEXKYTOUHOM aTTecTaluu MO JUCHUIUIMHE, KOTopas MpoBoAUTCA B (opme
muddepeHIMpoBaHHOr0 3a4éra, 3K3aMeHa (C HCIOJIB30BAaHMEM OLIGHOYHOTO CpEeACTBA —
KOHTpOJIbHAsI paboTa, BBHITIOJIHEHUE MICHbMEHHBIX 3a/JaHUH )

2 [lnanupyemble pe3yabTaThl 00y4eHHs IO JAMCUMILIMHE, o0ecreynBaoIIue
pe3yJabTAThl 0CBOCHHS 00pa30BaTeIbHOI POrpaMMbl

Kon
OK, IIK

Kon
pe3yibTaTa
o0yueHUs

HaumeHoBanue pe3ynbraTa 00ydeHus

J

Cq)OpMI/IpOBaHHOCTI) Hpe}lCTaBJ’ICHI/Iﬁ 0 MATEeMAaTUKEC KaK YHHUBEPCAJIbHOM
SA3BIKEC HAYKH, CPEACTBE MOACIHMPOBAHUSA SIBIICHUN M IponecCoB, UACAX U
MCTOJAaX MaTCMAaTUKU,

12

MOHUMaHUE 3HAYMMOCTH MaTEMATUKH JIJI1 HAYYHO-TEXHUUECKOTO Iporpecca,
chOpMUPOBAHHOCTh  OTHOIICHHUS K  MaTeMaTHMKe KaKk K  4YacTH
o0IeuennoBe4eckoi KyJabTyphl 4Yepe3 3HAKOMCTBO C HCTOPHEH pPa3BUTHS
MaTEeMAaTHKH, SBOJIIOIIMEH MaTeMaTHYECKUX UJIEH;

J3

Pa3BUTUC JIOTUYCCKOI'0 MBINUJICHUA, MIPOCTPAHCTBEHHOI'O BOO6pa)K€HI/ISI,
ANTOPUTMUYECKOH  KYJIBTYpbl, KPUTHYHOCTH MBIIUICHHS Ha YpPOBHE,
HeoOxomuMoM st Oynmymiel mpogecCHOHATBHOW —IeATEeIbHOCTH, IS
MIPOJIOJDKEHUST 00pa30BaHUs U CaMOOOPa30BaHUS;

J14

OBJIAACHHUEC MAaTEMAaTUYCCKMMU 3HAHUAMHU U YMCHUSAMU, HCO6XOI{I/IMBIMI/I B
MOBCCTHEBHOW JKM3HHU, ISl OCBOCHHS CMEKHBIX €CTECTBCHHO-HAyYHBIX
JMCIMIUINH W JUCHUIUIHH TPO(ECCHOHATBHOTO IMKJIA, JUIS TOITyYCHHUS
oOpa3oBaHus B 00JIACTSX, HE TPEOYIONMUX YIIyOJICHHOW MaTeMaTHYeCKOMH
MOJITOTOBKH;

JI5

TOTOBHOCTH U CTIOCOOHOCTH K 00pa30BaHMUIO, B TOM YHCIIE CaMOOOPa30BaHUIo,
Ha NMPOTSHKEHUU BCEH KU3HU;

JI6

CO3HATEJIbHOE OTHOLICHUE K HENPEPbIBHOMY OOpa30BaHUIO KAK YCIOBUIO
yCIIeIHON NpodecCHOHATBHON U O0IIECTBEHHON A€ TEIbHOCTH;

Ja7

TOTOBHOCTbD U  CIIOCOOHOCTh K CaMOCTOSTEIIbHOMI TBOpquKOﬁ n
OTBETCTBCHHOM JACATCIIBHOCTH,

JI8

FOTOBHOCTh K KOJUIGKTUBHOHM paboTe, COTPYAHHYECTBY CO CBEPCTHUKAMH B
o0Opa3oBaTenbHON, OOIIECTBEHHO TOJE3HOW, Y4eOHO-MCCIeN0BaTENbCKOH,
MNPOEKTHOM U IPYrUX BUJAX JIEATEIbHOCTH;

JI9

OTHOIIIEHUE K MPOPECCHOHATILHOM JIESITSILHOCTH KaK BO3MOKHOCTH yYaCTHS
B pelieHun JIAYHEIX, OOIIIECTBEHHEIX, roCyJIapCTBEHHBIX,
0O0IIeHAIIMOHAILHBIX TPOOIIEM;

I11

c(OPMHUPOBAHHOCTb TNPEACTABICHUH O MaTeMaTHKEe KaK 4YacTH MHPOBOU
KYJIBTYpPbl ¥ MECTe MaTeMaTHKH B COBPEMEHHOW IUBHIM3AIMHU, CIIOCO0aX
ONMCAaHMs SIBJICHUM pealbHOTO MUPA HA MATEMATUYECKOM SI3BIKE;

112

C(l)OpMPIpOBaHHOCTI) HpeHCTaBHCHI/Iﬁ O MAaTeMaTHYCCKHX IIOHATHAX KakK
BaXHEHITUX MaTeMaTHYCCKUX MOACIAX, TIO3BOJIAIOIIMX OIIMCBIBATh U
n3y4aThb PasHbIC NPOUECCHI U ABJICHUSA,

113

[TOHMMAaHNE BO3MOYKHOCTH aKCOMaTHYECKOTO MOCTPOEHUS MaTEMATHIECKIX
Teopuil;

114

BIIAJICHUE METOJAAMH JOKAa3aTeJIhCTB M AJITOPUTMOB PEIICHUS, YMEHUE HX
MIPUMEHSATh, MPOBOIUTH JOKA3aTEIbHBIE PACCYKICHUS B XOAC PEUICHUS
3a7ad;
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Kon

OII<<OIE[IK pe3ynbpTaTa HaumenoBanue pesynbrata 00y4eHus
’ 00yJeHIS
BIIAQJICHUE CTAaHAAPTHBIMH TpPUEMaMH  PEUICHUS  palMOHAIBHBIX U

I15 UppALMOHATBHBIX, TIOKA3aTEIbHBIX, CTEMCHHBIX, TPUTOHOMETPUUECKUX
YpaBHEHHUH M HEPABEHCTB, UX CHUCTEM,;

16 HCTIONB30BAHME TOTOBBIX KOMIBIOTEPHBIX MPOTpAMM, B TOM HHCIE Ad
MOKUCKA ITyTH PEHICHUS U WUTIOCTPAIINK PEIICHHs YpaBHEHUN U HEPABCHCTB;
c(OpMHPOBAaHHOCTH MIpeICTaBICHUI 00 OCHOBHBIX TIOHSITUSX

7 MaTeMaTHYeCKOT0 aHajl3a W WX CBOWCTBaX, BIAJCHHE yMEHHUEM
XapaKTepPU30BaTh MOBEACHUE (DYHKITUI, HCITOJIb30BaHUE TIOTYYCHHBIX 3HAHUN
JUISI OTIMCAHUS U aHAJIN3a PEaTbHBIX 3aBUCUMOCTEHH;

18 BIIQJICHHE OCHOBHBIMH TIOHATHSIMH O IUIOCKMX ¥ TPOCTPAHCTBEHHBIX
reOMeTpPHYECKUX (PUTYpax, UX OCHOBHBIX CBOMCTBAX;

19 c(hOpMHUPOBAHHOCTh YMEHHUS pPAaclo3HaBaTh TI'eOMETpUYeckue (urypsl Ha
YEPTEkKaX, MOJICJISIX U B PEalIbHOM MUDE;

10 MIPIMEHEHNE M3yYEHHBIX CBONCTB T€OMETPHYECKHX (QUryp u GopMymn s
pENIeHNs] TEOMETPHUIECKHX 33/1a4 ¥ 33]1a4 C MPAKTUIECKIM COJIEPIKaHUEM;
c(hOpMHUPOBAHHOCTh TPEJCTABICHUI O IMPOLECCax U SABICHHUIX, UMEIOIIUX

11 BEPOSITHOCTHBIN XapakTep, CTATUCTHUYECKUX 3aKOHOMEPHOCTSAX B PEaIbHOM
MHpE, OCHOBHBIX TMOHSTHSIX JIEMEHTAPHOU TEOPHH BEPOSTHOCTEH;

YMEHHA HaXOAWTh M OIICHWBATh BEPOSTHOCTH HACTYIUICEHHS COOBITHI B

112 MPOCTEUININX MPAKTUYCCKUX CHUTYAlUIX W OCHOBHBIC XapaKTCPUCTHUKHU
CITy9allHBIX BEJINYWH;

13 BIIa/ICHAE HABBIKAMH HCIIOIB30BAHHUA TOTOBBIX KOMITBIOTEPHBIX MPOTPaMM
TIPU PEIICHUN 33]1aY;

MI YMEHHE CAMOCTOSTENIBHO OMNpPEAeNATh LENU JeATENTbHOCTH U COCTaBIAThH
IJTaHBI IeATENbHOCTH;

M2 CaMOCTOSITETTHHO ~ OCYIIECTBIISTh, KOHTPOJHMPOBATH W KOPPEKTHUPOBATH
JIESTEeIHHOCTD;

M3 HCIIONb30BATH BCE BOSMOMKHEIE PECYPCHI UL JIOCTIIKEHMA NMOCTABICHHBIX
[eJIel U pean3aliy TUIAHOB IeATETbHOCTH,

M4 BBIOMPATh YCHENIHbIE CTPATETHH B PA3ITUYHBIX CUTYAIHSIX;

YMEHHE TPOAYKTUBHO OOMmAaThcsi W B3aWMOJIEHCTBOBATH B IPOIECCE

M5 COBMECTHOM JESATEIbHOCTH, YYUTHIBATh IMO3WUIUK JPYTUX YUYACTHUKOB
JesITeNbHOCTH, () (PEeKTHBHO pa3perniaTth KOH(IJIUKTEI,

M6 BIIQ/ICHAE HAaBBIKAMH TI03HABATENBHOH, y4eOHO-HCCIeNOBaTeNLCKON U
MIPOCKTHOM NIEATEILHOCTH, HABBIKAMHU Pa3pelIeHUs Po0eMm;

M7 CIIOCOOHOCTH ¥ TOTOBHOCTh K CAMOCTOSITEIIBHOMY TIOUCKY METOIOB PEIICHUS
MIPAKTUYECKUX 3a/1a4, MPUMEHEHHUIO PAa3IMYHBIX METOJOB NIO3HAHNUS;
TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITENIbHOW WH(OPMAIMOHHO-

M8 MMO3HABATENLHON NIEATETLHOCTH, BKIIOYAas YMEHHE OPHEHTHPOBATHCS B
Pa3IMYHBIX MCTOYHMKAX HHQPOPMAIUH, KPUTHYECKH OICHUBATh H
WHTEPIIPETUPOBATH HHPOPMAIIHIO, TTOTyYAEMYI0 U3 Pa3IHYHBIX HCTOUYHUKOB,;

MO BIIa/ICHUE S3BIKOBBIMH CPEACTBAMU: YMEHHE SICHO, JJOTMYHO ¥ TOYHO U3JIaraTh
CBOIO TOYKY 3PEHUS, UCIIOJIb30BATh a/ICKBATHBIC S3BIKOBBIE CPEJICTBRA;
BJIQJICHUEC HaBBIKAMU II03HABATEIBHONH pedIeKCMM KaK  OCO3HaHUs

M10 COBEpLIAEMBIX JEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB U
OCHOBAHWM, TPAHUI[ CBOETO 3HAHUS W HE3HAHUS, HOBBIX MO3HABATEIHHBIX
3a/1a4d ¥ CPEJICTB JUIS UX JOCTHKCHUS;

MI1 LIETIEYCTPEMIICHHOCTD B MOUCKAaX U MPUHSATUHU PELICHUH, coo?pamTeanocn,
Y UHTYUILIMS], PA3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHUN;

M12 CITOCOOHOCTH BOCTIPHHUMATE KPACOTY M TAPMOHHIO MUPA.
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3 CooTBeTCTBHE OLIEHOYHBIX CPEJACTB KOHTPOJIMPYEMbIM pe3y/ibTaTaM 00y4eHHsI
3.1 CpeacrBa, npuMeHsieMble J1JI51 OIlEHKH YPOBHS TE€OPEeTHYECKOIl MOAT0TOBKHU

Kpatkoe
HanMEHOBaHHE
paznena
(momynst) /
TEMBI
JMCIMILIAHBI

Kog
pe3yib
TaTa
o0yde
HUS

ITokazarenb oBiaieHUs
pe3yabTaTamu 00ydeHUs

HaunmeHoBaHME OLIEHOYHOTO
CpEICTBA U MPEACTABICHHE €T0 B

KOC

Texymmit
KOHTPOJIb

[IpomexxyTouHas
aTTecTalus

Pa3znen 1. Aareopa.

Tema
1.1.BBenenne.

11

CrocoOHOCTh TEePEUHCINTh 00J1aCTH
MIPUMEHCHUS MaTeMaTHKH B
peaNbHOM KU3HU, HA3BaTh OCHOBHBIX
YYCHBIX-MAaTeMaTHKOB M WX BKJIAl B

HayKy

112

CrniocobHOCTB NEePEUNCITUTD
OCHOBHBIC MAaTCMAaTHUYCCKHEC ITIOHATHA,
OOBSICHUTh KaXI0€ M3 HHX, CBA3aTh
9TH IIOHATHUA C pCaIbHBIMU
SABJICHUAMU

M5

CrnocoOHOCTh aHANM3UPOBATH paHEe
TIOJTYYCHHBIN OITBIT, OOBSICHUTE CBOIO
TOYKY 3pCHHUS

M6

CriocoOHOCTE  KJIaCCUQHUIMPOBATH

CBOHU 3HAHUA

MI10

Crioco0HOCTh aHAIIM3UPOBATH,
0000maTe ©  JenaTh  BEIBOJBI,
OIupasCh Ha 3HAHUA H3 PA3JIUYHBIX
MIpeIMETHBIX 00JIacTel

I

CrocoOHOCTE OOBSICHUTH SIBJIIEHHE
OKPYKaFOIIEro MHUpa
MaTEMATUYECKUM S3BIKOM

Yemmuwiti onpoc

Tema 1.2.
PaszButne
TTOHATHSA O
qHCIIe.

113

CriocoOHOCTh ONPECTUTh OCHOBHBIC
YHCJIOBBIEC MHOXKECTBA, yHOpH,Z[O‘H/ITL
HX. Crioco0HOCTH 00BACHUTH
HaIu4y¥e  MHOMKECTBA  YHCIOBBIX
CUCTEM.

M12

CrniocobHOCTB aHaIM3UPOBATh
SBJICHUSL  OKPYXKAIOIIET0 Mupa ¢
MOMOIIBIO SI3bIKA MATEMATUKH

JI4

CrniocoOHOCTh OOHApyKMBaTh CBS3U
MEXTY JTUCIIUTUTUHAMM,
UCIIONIb30BaTh MaTeMaTHYEeCKIe
NpUeMbl TpPU pPEHICHHH 3a1ad W3
JOpyTUX HayK M B IOBCEIHEBHOM
KHU3HH

Yemuwuii onpoc
(n.5.1, eonpocwi
1-3)

Konmponvnas
paboma (n.6.1,
sapuanm 1-2,
sadanus 1-3)
Pasznoyposnesvie
3a0ayu U 3a0aHUs.
(n.6.2, eapuanm
1-2, 3a0anue 19)

Tema 1.3.
DyHKIUU U
rpaduKy.

Ml

CrocoOHOCTh
JIEATENbHOCTH

COCTaBJIATH IJ1aH

J5

CrocoOHOCTh HCCIIENOBATEH SIBICHUE
" JaeJiaTb BBIBOABI O HOHy‘IeHHI)IX
3aKOHOMEPHOCTSIX

Yemmuwuii onpoc
(n.5.1, eonpocwi
4-8)

Konmponvnas
paboma (n.6.1,
sapuanm 1-2,
3adanus 4-6)
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Kpatkoe Kon HanmeHoBaHue OLIeHOYHOTO
HaUMCHOBAHUC | 103y, CPEeICTBa M MPEICTABIEHHUE €TO B
paznena Tara [ToxazaTenb oBIaeHUS KOC
(Momyns) / pe3ynabTaTaMu 00y4eH s "
TeMBI o0yde Texymuit IIpomexxyTouHas
JTUCHUTIIMHBI HUA KOHTPOJIb arrecranguia
CrocobHOCTh chopMyITHPOBATH Konmponvnas
114 JI0Ka3aTeIIbCTBO peuieHus, paboma (n.6.1,
Tena 1.4 MPEJOCTaBUTh APTYMEHTHI sapuanm 1-2,
Ko HH' ' Yemuwuit onpoc | 3a0anus 7-15)
CTGI;'IGH’I/I " CrocoOHOCTE  OOHAPYXHBATE CBASH | (1.5, ] gonpoce Pasnoyposnesvie
MEXILY AUCLHUILUIMHAMH, | 9-34) 3a0a4u u 3a0aHUs.
JorapuMbl. 14 HCTOJIb30BaTh MaTeMaTHYECKUE (n.6.2, eapuanm
MpUEeMbl TpU pEUmIeHHH 3a1ad  H3 1-2, 3a0anus 10,
IpyTHX HAayK W B IIOBCEJIHEBHOI 16, 17, 19)
KU3HH
CrniocoOHOCTB chopmynTupoBaThb
Tema 1.5. I14 JI0Ka3aTeabCTBO peueHus, Vemmbiii onpoc Pasznoyposnesguie
OCHOBBI NPEAOCTaBUTh APIYMEHThI (n.5.1, 6on ﬁ cor 3a0a4u u 3a0anusl
TPUTOHOMETPHU CriocoOHOCTh OOBSCHUTH CBOIO TOUKY 35'_5'7’) P (n.6.2, sapuanm
u. M9 | 3peHHs, HMCTHONB30BATH aJEKBAaTHBIC 1-2, 3a0anue 18)
SI3BIKOBEIE CPEJICTBA
Tewma 1.6. CriocoOHOCTh chopMyITHPOBATH
Havana 114 JI0Ka3aTeIbCTBO peuieHus, Pasznoyposnesuvie
MaTeMaTHYeCcK MPEJOCTaBUTh APTYMEHTHI Yemuouii onpoc | 3a0ayu u 3a0anus
Oro aHajau3a. CII0COBHOCTS [POaHAN3POBATH (n.5.1, sonpocwr | (n.6.2, eapuanm
HP?I’BBOHH” Jp | MCTODHIO DA3BHTHS MATCMATHKH M 58-65) 1-2, 3a0anus 1-5,
nee COOTHECTH €€ C HayYHO-TEeXHUIECKUM 13)
MIpUMEHEHHE. nporpeccom
Crioco0HOCTh aHaAJIM3UPOBATH
Tema 1.7. [[7 | TOVIyHeHHbIE SHAHHS U HCTIONB30BATH Pasnoypoenesvie
Virrerpan i MX S ONACAHUS  PealbHBIX Yemuwiii onpoc | 3a0auu u 3adanus
ero 39BHCHMOCTE} (n.5.1, eonpocer | (n.6.2, sapuanm
66-73) 1-2, 3a0anua 6, 7,
MIPUMEHEHHUE. 6 CriocoOHOCTh MOJIEPKUBATH 12)
WHTEpEC K JAEATENILHOCTH
Pa3nen 2. KomonHaTOpHKa, CTATHCTHKA U TEOPUSI BEPOSITHOCTEH.
CriocoOHOCTh TIEPEUYHCIUTE 00JACTH
MIPUMEHEHUS MaTeMaTHKH B
I peaJIbHOM KW3HHU, HA3BaTh OCHOBHBIX . Pasznoyposneswvie
Tema 2.1. Yemuwuii onpoc
YYEHBIX-MAaTEMaTHKOB M WX BKJIAJ B 3a0aqu u 3a0aHus.
Kom0Ounaropu AV (n.5.1, eonpocwi (1.6.2, 6apuanm
Ka. Y& 74-86) 04 6dp
CriocoOHOCTh  OOBSCHHUTH SIBIICHHE 1-2, 3a0anue 11)
J OKPY>KaIoIIero MHpa
MaTEeMaTHYECKUM SI3IKOM
CrniocoOHOCTB MEePEUNCITUTh
Tema 2.2. P
S eMerTI OCHOBHBIE MaTEMaTHYECKUE MTOHSTHS,
12 OOBSICHUTh KaXKJI0€ W3 HUX, CBS3aTh
TEOpHUH . Pasznoyposnesvie
BeDOSTHOCTEH 3TM  TOHATUS €  peanbHBIMH | Yemmuwtii onpoc 200 1 300 aAHIA
" p SIBJIICHUSIMU (n.5.1, sonpocul (1.6.2, sapuanm
87-101 P
MaTeMaTHYECK CrniocoOHOCTB chopmyIupoBaThb ) 1-2, 3a0anue 11)
on 114 JI0Ka3aTeIbCTBO pelenus,
CTaTUCTHKH. MPEOCTaBUTh APTYMEHTHI
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Kpatkoe Kon HanmeHoBaHue OLIeHOYHOTO
HaUMCHOBAHUC | 103y, CPEeICTBa M MPEICTABIEHHUE €TO B
paznena [ToxazaTenb oBIaeHUS KOC
(Momyss) / rata pe3ysbTaTaMu 00ydYeHHUs »
TeMBI o0yde Texymuit IIpomexxyTouHas
JTUCIHUTIINHBI HUA KOHTPOJIb arrecranguia
CrniocoOHOCTB aHAJIM3UPOBATh,
KJIAaCCU(HUIIPOBATh, YIIOPSIOYNBATS,
M8 | onleHMBaTP W  WHTEPIIPETHPOBATH
uHpOpPMALIMIO,  TIONyYaeMyl U3
Pa3IUYHBIX UCTOYHHKOB
Paznen 3. 'eometpusi.
CrocoOHOCTh MEePEUHCINTh 00J1aCTH
MIPUMEHCHUS MaTeMaTHKH B
11 peaNbHOM KU3HU, HA3BaTh OCHOBHBIX
YYEHBIX-MaTEeMaTHKOB M WX BKJIaI B
HayKy
CriocoOHOCTh ONPEICTUTh OCHOBHBIC Koumponsnas
YHCJIOBBIC MHOJKECTBA, YIIOPSIOYUTH pa60ma (n.6. 1,
Tema 3.1. 113 uX. Crioco6HOCTB OOBSICHUTH V. . sapuanm 1-2,
HngHe u HaJIU4yue MHOECTBa YHCJIOBBIX (nc;m;blguozzl; 2; 3a0anusa 16,17 )
IUIOCKOCTH B CHUCTEM 10'2; 1’2 1) Pasznoyposnesvie
MIPOCTPAHCTBE. CriocoOHOCTh OOBSCHUTH CBOIO TOUKY 3a0aqu u 3a0aHus.
M9 | 3peHHs, HCHONB30BATH aJCKBaTHBIC (n.6.2, sapuanm
SI3BIKOBEIE CPENICTBA 1-2, 3a0anue 9)
CrocoOHOCTh chienmaTh 4eprex K
3aJIaHUI0, CIPYIIHPOBATH HECKOJIBKO
JI3 reOMETPUUYECKUX (QUTYp, CPaBHUBATH
MIOJTyYeHHBIS pe3yIbTaThI c
IIOCTaBJICHHOM 3a1auei
CriocobHOCTB TUIAHUPOBATh
M7 CaMOCTOSITEJIbHBI TMOUCK METOJIOB
Tema 3.2, pelIeHns TPAKTHYECKUX 3324 Vempmii onpoc Koumponvras
CrocoOHOCTh  CJIeNIaTh YepTeX K paboma (n.6.1,
Koopnunate! u (n.5.1, sonpocwi
BEKTOPbI, 33/IaHHI0, CTPYNITUPOBATH HECKOIBKO | 455 1% 4) sapuanm 1-2,
JI3 reoMeTpHYecKux (puryp, cpaBHHUBAThH 3a0anus 18-20)
MOJTyYeHHbBIS pe3yIbTaThl c
IIOCTaBJICHHOM 3a1auei
CrniocobHOCTB chopmyIupoBaTh
114 JI0Ka3aTeNIbCTBO peuieHus,
MIPEIOCTABUTh ApPTyMEHThI
CrniocobHOCTB MePEYnCIIATh
Tema 3.3 I8 OCHOBHBIC TIOHATHS O TIUIOCKUX H Pa3snoyposnessie
~ MIPOCTPAHCTBEHHBIX burypax, | Yemuwiti onpoc | 3a0auu u 3a0anus
MHororpanau N
OTHCHIBATh MX CBOMCTBA (n.5.1, eonpocer | (n.6.2, sapuanm
KH T KpyLJIbIC CriocoOHOCTh wianuposats | 135-201) 1-2, 3a0anusa 8,
Tena. .
M7 CaMOCTOATEIBbHBIII MOUCK METOIOB 14, 15, 20)
pelIeHrs TPAaKTHYECKUX 33124
CriocoGHOCTh  OOBSICHUTH  SIBIICHHE
JI1 OKPY’KaIOIIero MHpa
MaTEeMaTHYECKUM SI3bIKOM

3.2 CpencrBa, npuMeHsieMble JIs1 OLIEHKH YPOBHS MPAKTHYECKOH MOATr0TOBKH
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Kparkoe Kon HanmenoBanue o1ieHOYHOTO
HaUMCHOBAHUC | 103y, CPEeICTBa M MPEICTABIEHHUE €TO B
paznena Tara [ToxazaTenb oBIaeHUS KOC
(Momyst) / 5 pe3ynbTaTamMu 00ydeHHUs =
TeMBI 00yue Texymuit IIpomexxyTouHas
JTUCHUTIIMHBI HUA KOHTPOJIb arrecranguia
Paznen 1. Aareopa.
CrocobHOCTh TIPUMEHSTh
CTaHIAPTHBIE TPHEMBl  pEIICHHUS
5 PalMOHANBHBIX M WPPAIMOHAIBHBIX,
MOKa3aTeNbHBIX, CTCIICHHBIX, Konmponvnas
Tema 1.2. TPUTOHOMETPUYECKUX YPABHEHUU U paboma (n.6.1,
PazButne HEPaBEHCTB Camocmosmenv | eapuanm 1-2,
TIOHSITHS O M4 Crioco0HOCTh BBIOMpATh | Has paboma sadanus 1-3)
YHUCIIE. ONTHUMAJIbHBIC TyTU PEIICHUS Neln.5.2 Paznoyposnesguie
IIpakTraeckoe CriocoOHOCTh OOHApYKUBaTh CBS3H | apuanmel 1-2) | 3adauu u 3a0anus
3auaTue Ne 1-2 MEXKITY JHUCIUILUIMHAMH, (n.6.2, sapuanm
114 HCTOJIb30BaTh MaTeMaTH4ecKue 1-2, 3a0anue 19)
MpUEeMBl TP pEUmIeHHH 3a1ad  H3
IpYyTHX HAayK W B IIOBCEJIHEBHOI
YKU3HU
CriocoOHOCTh UCTIOIB30BaTh TOTOBBIC
KOMITBIOTEPHBIE ~ TPOTPaMMBI B
I16 MOUCKAX nmyTei peLieHus
MaTeMaTHYeCKMX  3amad M HuX
WJUTIOCTPAIAN
Camocmosmens
Tewma 1.3. CriocoOHOCTB pemrate
Has paboma Konmponvnas
OyHKITUU U I113 MaTeMaTHYEeCKHE 3aJ]a4i C TTIOMOIIBIO
Ne2(n.5.2 paboma (n.6.1,
rpapuKu. TOTOBBIX KOMITBIOTEPHBIX 33184
sapuanmel 1-2) | eapuanm 1-2,
[IpakTryeckoe CrocoOHOCT  UCTOJB30BATH  BCE
Teopueckoe 3a0anus 4-6)
3aHsTue Ne 1 M3 BO3MO>KHBIE pecypcebl JUISt
5 3adanue(n.5.3)
JOCTIPKEHHS TIOCTABJICHHBIX HeJIel
M6 CriocoOHOCTE  KJIaCCU(QHUIIMPOBATH
CBOW 3HAHUS
17 Crioco0HOCTh TUIAHUPOBATh
CaMOCTOSITEIbHYIO JISSITEIbHOCTh
CrniocobHOCTB MPUMEHSATh
CTaHIAPTHbIE TPUEMBl  pPEUICHHS
5 pPalMOHAIIBHBIX M HPPAIMOHAIBHBIX,
MOKa3aTeNbHBIX, CTEIICHHBIX, Konmponvnas
Tena 1.4 TPUTOHOMETPUYECKHX YPaBHEHUH WU paboma (n.6.1,
Mma 1.4.
HEPaBEHCTB Camocmosmens | eapuanm 1-2,
Kopun,
Crioco0HOCTh OCYIIECTBIIATE, | Has paboma sadanus 7-15)
CTETICHH U
sorapugMB! M2 | KOHTpPONIHPOBAaTh U KOPPEKTUpPOBaThH | Ne3(n.5.2 Pa3snoyposnessie
P ) CBOIO IESITEILHOCTD sapuanmol 1-2) 3a0ayu U 3a0aHus
IIpakTrnueckoe
CrniocoOHOCTh OOHApyKMBaTh CBS3U (n.6.2, sapuanm
3anstre Ne 1-3
MEXTy JUCLHAIUIMHAMH, 1-2, 3a0anua 10,
14 HCIIONB30BaTh MaTeMaTHYEeCKHe 16, 17, 19)
MpPUEeMBbl TP pPEUICHUH 3a1ad W3
JIPYTHUX HAayK W B IIOBCEIHEBHOM
JKU3HU
Tewma 1.5. Crioco6HOCTB MIPUMEHSTh
Camocmosmerns
OcHOBBI CTAHJAPTHBIC — NPHEMBI  pemieHus | = - Pasznoyposnesvie
TPUTOHOMETPH 15 PalMORANBHBIX 1 MPPALHOHATBHBIX, | - 4 (Z 52 3a0ayu u 3a0anus
H. MTOKa3aTeNIbHBIX, CTENEeHHBIX, | (n.6.2, sapuanm
o sapuanmol 1-2)
IIpakTuaeckoe TPUTOHOMETPUYECKUX YPABHEHUU U 1-2, 3a0anue 18)

3angaTue Ne 1

HCPAaBCHCTB
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Kpatkoe Kon HanmeHoBaHue OLIeHOYHOTO
HaUMCHOBAHUC | 103y, CPEeICTBa M MPEICTABIEHHUE €TO B
paszena Tara IToxa3arenpb oBiafeHUs KOC
(Momyns) / 5 pe3ynabTaTaMu 00y4eH s "
TeMBI 00yue Texymuit IIpomexxyTouHas
JTUCIHUTIINHBI HUA KOHTPOJIb arrecranguia
CrniocoOHOCTB 00CyXIaTh,
HCCIIE0BAaTh SIBJICHUS B IIpoLecce
78 KOJIJICKTUBHOM paboTHIL.
CrniocoOHOCTB OpraHH30BbIBATH
JESITENBHOCTh B COTPYIHHYECTBE CO
CBEPCTHUKAMU
CrocobHOCTh aHaJN3UPOBAThH
Tema 1.6. 17 | TMOVIyHCHHBIC SHAHHS U HCTIONB30BATH
Hauana UX A7 ONHCaHWA  PeaJIbHBIX
MaTeMaTHYEeCK 3aBUCUMOCTEH Camocmosmens | PasnoyposHnesvie
OTO aHaJIH3a. Has paboma 3a0a4u u 3a0anus
IIpousBoaHas Croco6Hocts OCYIICCTBILITE, | Ao5(n.5.2 (n.6.2, sapuanm
U ed M2 | KOHTpPOINPOBaTh U KOPPEKTUPOBATH sapuanmer 1-2) | 1-2, 3adanus 1-5,
IPUMEHEHHE. CBOIO JCATEIIHOCTb 13)
IIpakTrnueckoe
samstie No 1 M4 CrniocoOHOCTB BEIOMpATH
ONITUMAJIbHbIEC TYyTH PEILICHHUS
Tesa 1.7 Crioco0HOCTh aHaAJIM3UPOBAThH
ViTer an " 17 | TOTIYUCHHBIC SHAHMS 1 HCTIONB30BATH Camocmosmenv | Pasnoypoenesvie
ero p WX Ul ONHCAaHMA  PEANbHBIX | Has paboma 3a0ayu u 3a0aHus
HDHMEHCHHE 3aBUCHMOCTEH No6(n.5.2 (n.6.2, sapuanm
P ) sapuanmol 1-2) 1-2, 3ao0anus 6, 7,
IIpakTuueckoe M4 CriocoOHOCTB BEIOMpATH 12)
3ansTre Ne 1 ONTUMAJIbHBIE IYTU PELICHUS
Paznen 2. KomOuHaTOpPHKA, CTATUCTHKA M TEOPHsI BEPOATHOCTEI.
CriocoOHOCTh OMHCHIBATH IMPOIECCHI
u SIBIICHUS, HUMEIoIINe
II11 | BEepOSITHOCTHBII XapakTep, BBISIBIATh
CTaTUCTUYECKHE 3aKOHOMEPHOCTH B
Tema 2.1. Camocmosamenw
pCanbHOM MHUPE Pasnoypoeneevie
Komb6unaropu Has paboma
CrniocoOHOCTB BbIOMpATH 3a0ayu u 3a0anus
Ka. M4 Ne7(n.5.2
ONITUMAJIbHBIEC MYTH PEILICHHUS (n.6.2, sapuanm
[MpakTudeckoe sapuanmol 1-2) 1-2 390 11
samsitre No 1 CrocoOHOCTh PUMEHSTH -2, 3adanue 11)
MOJTyYCHHBIC 3HAHUS B
JI9 npoecCHOHaNbHONH  JESITeTHhHOCTH
OpH  pEIeHHHd  OOIIECTBEHHBIX
poosieM
CriocoOHOCTh OMHCHIBATH IPOIECCHI
u SIBJICHHS, HUMEIoIINe
Tema 2.2. I111 | BEepOSTHOCTHBII XapakTep, BBISIBIATh
OseMeHTBI CTaTHCTUYECKHE 3aKOHOMEPHOCTH B
reopui o peaJIbHOM MHUPE Camocmosmens P
BEPOSITHOCTEH CLIOCOBHOCTE T — W | nas patoma aguoypoeuae@bze
" OIICHUBATH BEPOATHOCTH | No8(n. 5.2 s a;m U saganus
M?TeMaTH%CK 1112 | HactymnieHus COOBITHI B | gapuanmot 1-2) gn; ,gap ”‘”7}1
on MPOCTEUIINX MPaKTUIECKUX -2, sadanue 11)
CTaTUCTHKH. CHTYaIsIX
IIpakTudeckoe
CrniocoOHOCTB OCYILIECTBIISTD,
3ansTre Ne 1
M2 | KOHTpPOIUPOBaTb U KOPPEKTUPOBATH

CBOIO JIESITEIHLHOCTD
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Kpatkoe Kon HanmeHoBaHue OLIeHOYHOTO
HaUMCHOBAHUC | 103y, CPEeICTBa M MPEICTABIEHHUE €TO B
paszena IToxa3arenpb oBiafeHUs KOC
(Momyns) / rara pe3ynabTaTaMu 00y4eH s "
TeMBI o0yde Texymuit IIpomexxyTouHas
JTUCIHUTIINHBI HUA KOHTPOJIb arrecranguia
CrniocoOHOCTB MPUMEHATH
MOJTyYCHHBIC 3HAHUS B
JI9 MPOPECCHOHATILHON ~ IEATEIHPHOCTH
IpU  pPELIEHHH  OOILECTBEHHBIX
mpobieM
Paznen 3. 'eometpusi.
CrocobHOCTh chopMyITHPOBATH
14 | mokazaTenbCTBO peleHus,
IIPEJOCTaBUTh APTYMEHTHI
CrniocoOHOCTB MePeYnCIIsATh
I8 OCHOBHBIE TOHATUSL O IUIOCKHUX U
MIPOCTPAHCTBEHHBIX ¢urypax, Konmponvnas
Tema 3.1. OIUCHIBATh UX CBOWCTBA paboma (n.6.1,
Camocmosamenw
Ipsimble u CriocoOHOCTh IPUMEHSTH N3yUYCHHBIC Has paboma sapuanm 1-2,
IJIOCKOCTH B 10 CBOMCTBAa reOMETPUYCCKUX (UTYD U No9(n.5.2 3adanus 16,17)
MPOCTPAHCTBE. (opMynbl B pealbHBIX >KU3HEHHBIX sapuanmor 1-2) Pasnoyposneswvie
[MpakTuyeckoe CUTYaIUsIX 3a0ayu u 3a0anus
3ausaTre Ne 1 CrocoOHOCTh OCYIIECTBIIATD, (n.6.2, sapuanm
M2 | KOHTPONIHPOBAaTh U KOPPEKTUPOBATH 1-2, 3a0anue 9)
CBOIO JCSTEIIbHOCTb
CrocoOHOCTh  chenaTh Yeprex K
3aJJaHHI0, CTPYIIUPOBATH HECKOIBKO
JI3 TreOMETPUUYECKUX (UTYp, CPAaBHUBATH
[IOJTyYCHHBIE pe3yabTaThl c
IIOCTaBJICHHOM 3a1auei
CrniocobHOCTB pacro3HaBath
o | reomeTputeckue ¢burypsi Ha
yepTekax, MOJIENSX, B pPealbHOM
MHUpe
CriocoOHOCTh MPUMEHSTH N3yUYCHHBIC
10 CBOWCTBAa TreOMETPUYECKUX (Uryp u
Tema 3.2. (hopMynel B peanbHBIX KU3HEHHBIX | Camocmosmens
Koopaunatsr n CUTYAIHIX Has paboma Konumpoxona
paboma (n.6.1,
BEKTOPBHI. CriocoOHOCTh neMoHcTpupoBarh | Nel0n.5.2 sapuanm 1-2,
[IpakTuueckoe M| | UETCYCTPEMICHHOCTE B IOWCKAX W | 6apuaHmel 1-2) sadanus 18-20)
3anatue Ne 1 NPUHATAN  pEIleHUl, pPa3BUTOCTb
MIPOCTPAHCTBEHHBIX MPECTABICHUI
CriocoOHOCTh czenaTh 4Yeprex K
3aJJaH{I0, CIPYIITUPOBATE HECKOJIBKO
JI3 reOMETPUUYECKUX (QUTYp, CPAaBHUBATH
MOJTyYCHHBIC pe3yIbTaThl c
[IOCTaBJICHHON 3aaaueil
CrniocoOHOCTB pacrio3HaBaTh
Tema 3.3. 1o TEOMETPUIECKUC ¢burypst Ha | o o emosmens Pasnoyposnessie
MHororpanau YyepTexkax, MOJENAX, B peaIbHOM
KH 1 KpYIJIbIC MEDE Has paboma 3a0ayu u 3a0anus
Nellm.5.2 (n.6.2, eapuanm
Tena. CriocoOHOCTh IPUMEHSTH U3yUYCHHBIC
. eapuanmul 1-2) | 1-2, 3a0anus 8,
[IpakTndeckoe 110 | CBOWCTBA reoMeTpHyecKHX ¢buryp u 14, 15, 20)
3ansTre Ne 1 ($opMynbl B pealbHBIX >KU3HEHHBIX T
CUTYyaLUsiX
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Kpatkoe Kon HanmeHoBaHue OLIeHOYHOTO
HaUMCHOBAHUC | 103y, CPEeICTBa M MPEICTABIEHHUE €TO B
paszena IToxa3arenpb oBiafeHUs KOC
(Momyss) / rata pe3ysbTaTaMu 00ydYeHHUs »
TeMBI o0yde Texymuit IIpomexxyTouHas
JTUCIHUTIINHBI HUA KOHTPOJIb arrecranguia
CriocoOHOCTh  HMCHOJB30BaTh  BCE
M3 BO3MOJKHEIE pecypcsl TUTS
JOCTHKCHHS IIOCTAaBJICHHBIX LETIeH
CrniocoOHOCTh OOHApYKMBaTh CBS3U
MEXITy JUCLIUTUTUHAMM,
14 HCIOJb30BaTh MaTeMaTH4YeCKHue
IpUeMbl IPU pEIICHUH 33434 U3
OpyTUX HayK ¥ B IOBCEIHEBHOW
KHU3HH

4 Onucanue Npoueaypbl OLeHUBAHUS

Pesynbratel 00y4deHHS MO AMCLUUIUIMHE, YPOBEHb CHOPMHUPOBAHHOCTH KOMIIETEHIIUN
OIICHUBAIOTCS IO  4YeThIpEX OadbHOW  IIKale  OICHKAMHU:  «OTIUYHO»,  «XOPOIIOY,
«YIOBJIETBOPUTEIILHO», «HEYIOBJIECTBOPUTEIILHO.

Texyias arrecTanus 0 JUCHUIUIMHE IPOBOJUTCS C LENbI0 CUCTEMATHUECKON ITPOBEPKU
IocTkeHU  oOywaromuxca. OObEKTaMH OLEHUBAHUS  SBISIOTCA: CTENEHb  yCBOGHUS
TEOPETHUUECKUX 3HAHUU, YPOBEHb OBJIAJICHUS MPAKTHUYECKUMU YMEHUSIMU U HABBIKAMU IO BCEM
BUJIaM yueOHOM paboThl, KAUECTBO BBIMOJIHEHUS CAMOCTOATEIbHON pabOThl, yueOHas AUCIMUILTHHA
(aKTUBHOCTh Ha 3aHATHSIX, CBOCBPEMEHHOCTHh BBHINOJHEHMS PAa3IMYHBIX BUJIOB 3aJaHUM,
MOCEIAeMOCTh BCEX BHUJIOB 3aHATUH IO aTTECTYEMOW JUCIUILIUHE).

[Ipu mpoBeneHUM MPOMEKYTOUHON aTTECTAIIMM OLIEHUBACTCS JIOCTHUKEHUE CTYIECHTOM
3alJIaHUPOBAHHBIX MO JUCHUIUIMHE PE3yJIbTaTOB OO0y4YeHHUs, OO0ECHEUMBAIOIIUX PE3yIbTaThl
OCBOCHHS 00pa30BaTeIbHOIN MporpaMMel B ejoM. OneHka Ha 3a4eTe, SK3aMEeHE BBICTABIISIETCS C
Y4ETOM OLEHOK, IOJYYEHHBIX IpU MPOXOXKICHHHM TEKyIleld arrecTaluu. BplcunThIBaeTCs
cpenHuM Oamn ¢ y4eToM OLEHKH, IOJYYEHHOH Ha 3auere, IK3aMEHE M OKpyIJseTrcd IO
MaTeMaTHUYECKUM MpaBuiIaM (B cllydae CIIOPHOTO pe3ybTaTa, PU BHICTABICHUHU OIICHKH PelIeHUe
NPUHUMAETCS UCXOMS U3 Pe3yNbTaTOB 3a4eTa, IK3aMEHA).

Kpurtepuu onieHuBaHus YCTHOT0 OTBETA

(ouileHOUHBIE CcpenicTBa: cobeceoBaHUe)

5 6annoB - OTBET MOKa3bIBaeT MPOYHBIE 3HAHHS OCHOBHBIX IIPOIIECCOB HM3ydaeMOM
OpeIMETHOW O00JIaCTH, OTJIMYAaeTCsl TIJyOMHOW M TOJHOTOH pacKphITUS TEMbl; BIIAJCHUE
TEPMUHOJIOTHUECKUM aIrnapaToM; YMEHHE OOBSICHATh CYIIIHOCT, SIBIICHHH, TIPOIIECCOB, COOBITHIA,
JienaTh BBIBOJBI M 00OOIEHMs, JaBaTh apryMEHTHPOBAHHBIE OTBETHI, NPUBOAUTH NPUMEPHI;
CBOOOJTHOE BJAJIEHHNE MOHOJOTMYECKOW PEYbl0, JIOTHYHOCTh W TIOCIIEOBATEILHOCTH OTBETA;
yMEHUe MPUBOIUTH TPUMEPHI COBPEMEHHBIX MTPOOJIEM H3ydaeMoii 001acTu.

4 6anaa - oTBeT, OOHAPYKUBAIOIINI MMPOYHBIE 3HAHUSI OCHOBHBIX MTPOIIECCOB U3y4aeMOil
OpeIMETHOW O00JIaCTH, OTJIMYaeTcsl TJyOMHOW M TOJHOTOM pacKphITUS TEMbl; BIIAJCHUE
TEPMUHOJIOTHUECKUM aInapaToM; YMEHHE OOBSICHATh CYIIIHOCT, SIBIICHHUH, TIPOIIECCOB, COOBITHIA,
JienaTh BBIBOJBI M O0OOIEHUS, JaBaTh apryMEHTHPOBAHHBIE OTBETHI, MPUBOAUTH MPUMEPHI;
CBOOOJHOE BJaJIEHNE MOHOJOTHMYECKOW pPEUbl0, JIOTHYHOCTh W TOCJIENOBATEIBHOCTh OTBETA.
OpHako JomycKaeTcs oJ{Ha - JIB€ HETOYHOCTH B OTBETE.

3 0aju1a — OTBET, CBHUJETEIBCTBYIOIINKA B OCHOBHOM O 3HAHMM NPOLECCOB M3y4acMOu
IpeaMETHOM 001aCcTH, OTIUYAOLINICA HEIOCTATOYHOM IITyOMHOM U IOTHOTON PAaCKPBITHS TEMBI;
3HaHMEM OCHOBHBIX BOIPOCOB TEOPHH; ClIa00 c(hOPMUPOBAHHBIMH HaBBIKAMH aHAIIN3a SBIICHHIA,
IPOIIECCOB, HEIOCTATOYHBIM YMEHHEM JaBaTh apryMEHTUPOBAaHHBIE OTBETHl M MPHUBOAUTH
PUMEPBI; HEJOCTATOYHO CBOOOJHBIM BIIQJICHUEM MOHOJOTHUYECKOW PEYbI0, JIOTHYHOCTBIO H
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IIOCJIEI0BATENBHOCTBIO OTBETa. JlomycKaeTcs HECKOJIbKO OIIMOOK B COJEpXKaHUU OTBETa;
HEYMEHHUE IIPUBECTH IIPUMEP PA3BUTHUSA CHUTYallUH, MPOBECTH CBA3b C APYTHMH acCIEKTaMU
H3y4aeMou 00IacTH.

2 fajula — OTBeT, OOHAPYKMBAIOIIMK HE3HAHHE MPOIECCOB HM3y4aeMOM MpeaMETHON
001aCTH, OTIMYAIOLINICA HErITyOOKHM PpacKpbITUEM TEMbl; HE3HAHMEM OCHOBHBIX BOIPOCOB
TCOpHHU, HGCCI)OpMI/IpOBaHHBIMI/I HaBBIKAMH aHaJIn3a ﬂBHeHHﬁ, IMponecCcoB;, HCYMCHHUEM NaBaTb
apryMEHTHPOBAHHBIE OTBETHI, CJIAObIM BIIAJICHUEM MOHOJOIMUYECKOH pEUbl0, OTCYTCTBHEM
JIOTHYHOCTH U TIOCJIE0BATENBHOCTHU. JlomycKaroTes cepbe3Hble OIMOKH B COACP)KaHUU OTBETA;
HE3HaHHE COBPEMEHHON IPOOJIEeMATUKU U3ydyaeMOi 00J1acTH.

Kputepuu onieHuBaHus NUCbMEHHOH PadoThI

(OIICHOYHBIE CPEICTBA: KOHCIIEKT, CAMOCTOsITeNIbHAs paboTa).

5 6aJU10B — CTYZIEHT MOJHOCTBIO BBIIOJIHUI PabOTy, TOUHO ONPEAEIIHB €€ COACpPIKaHUE
COCTaBIJISIIONIME. B JIOTMYECKUX pPACCyXICHUSX W OOOCHOBAaHMH PEIICHUS HET MPOOENoB U
omMnOOK, BBIBOJBI 000CHOBaHbI. CTyOEHT BJaJEeT HABBIKOM CaMOCTOSITEIBHON paboThl IO
3aJJaHHOM TeMe; METOJIaMH M MPHUEMaMH aHaJIN3a TEOPETHUECKUX W/WIIH MPAKTHYECKUX aCTICKTOB
u3ydyaeMoil ob6nactu. PaKkTUYECKUX M MATEeMaTHYECKUX OIIMOOK, CBA3aHHBIX C TMOHUMAaHHUEM
Mmarepuaia, HeT; rpadudecku pabora ohopMiIeHa TPABUIIBHO.

4 Oanna - paboTra XapaKTEpHU3yeTCs CMBICIOBOM IIEIBHOCTBIO, CBSI3HOCTBIO U
MIOCJICIOBATEIBHOCTBIO M3JIOKEHHS, JOMyIIeHO He Oosiee 1 ommOku mpu pemieHuu. PabGorta
BBINIOJIHEHA IOJHOCTHIO, HO OOOCHOBAaHMS IIATOB PEUICHUs HeIOCTaTOYHBI. He Bce BBIBOABI
CJ/IeJIaHbl U/ 000CHOBaHbI. DAKTUYECKUX OMMOOK, CBA3aHHBIX C IOHUMaHUEM MaTepHaa, Her.
JlomymieHsl oHa-/1Be OIIHUOKH B O()OPMIICHHH PAOOTHI.

3 6aj1a — CTYJISHT MPOBOJIUT JIOCTATOYHO CAMOCTOSITEIILHBIN aHAIM3 OCHOBHBIX JTAIlOB U
CMBICJIOBBIX COCTABIISIONINX PaOOThI; HOHUMAET 0a30BbIe OCHOBHI MaTepHaia. Pemenne packpbITo
HE TOJIHOCTHIO, OOOCHOBaHUS IIArOB PEIICHUS HEIOCTATOYHBI. BBIBOJBI HE cIelaHbl /WU
BBIBOJIbI HE 000CHOBaHHKI. JlomyiieHo He 6osee 2 omMOOK B pelieHnu, 0POopMIICHUU PabOTHI.

2 6aJia - paboTa IpeICTaBIsIeT CO0O0H pelIeHre 6€3 Kakux Obl TO HE OBIJI0O KOMMEHTAPHEB,
oOocHoBannid. He packpbiTa CTpyKTypa M TEOPETHYECKash COCTABJIAIOMIAS TeMbl. BBIBOIBI
OTCYTCTBYIOT. JlomyIieHo Tpu i 6oJiee TpeX OMMUOOK B PEIICHUH, B OPOPMICHUU PAOOTHI.

Kpurepun BbicTaB/IeHUs] OLIEHKHU CTY/ICHTY Ha 3a4eTe/ IK3aMeHe
(o1LIeHOYHBIE CPeACTBAa KOHTPOJIbHAS Pad0Ta, BHIMOIHEHUE TMChbMEHHBIX Pa3HOYPOBHEBBIX
3a/1a4 U 3aJ1aHui)

O1eHKa 110
MIPOMEXKYTOUYHOMN XapakTeprucTuka KauecTBa CPOPMUPOBAHHOCTH KOMIIETEHITHIA
arTecranguun

CryneHT AeMOHCTpHpYeT C(OPMHUPOBAHHOCTh JUCIMITTIMHAPHBIX
KOMIIETEHIIM ~ HAa  NPOJBUHYTOM  YpPOBHE:  OOHapy»XUBaeT
BCECTOPOHHEE, CHCTEMAaTH4YecKoe M TIIyOOKOe 3HaHuEe Y4eOHOro
MaTepuaia, yMeeT TECHO YBA3bIBATh TEOPHIO C MPAKTUKOMN, CBOOOIHO
CIpaBJIseTCA C 3aJadyaMH, BOIpOCAMH U JPYTMMHU BHJIAMHU
IIPUMEHEHNs 3HAHWW, NPUYEM HE 3aTPyNHSIETCS C OTBETOM IpH
BUJOM3MEHEHUN 33/JaHuM, MPaBUIBHO OOOCHOBBIBAET MPUHATOE
pelieHre, BIAAEET Pa3HOCTOPOHHHMM HABBIKAMM W NpHEMaMH
BBIIIOJIHCHM S IIPAKTUYECKUX 3a/]a4.

«3a4TEHOY /
«OTIUYHOY

CTyneHT AEMOHCTpUPYET CHOPMUPOBAHHOCTH JAUCITUIUTHHAPHBIX
KOMIIETEHIIM Ha 0a30BOM YpOBHE: OCHOBHBIC 3HAHHS, YMEHHS
OCBOCHBI, HO JIONTYCKAIOTCSl HE3HAYUTEIHHBIC OMNOKH, HETOUHOCTH,
3aTPYAHEHUS MPU AHATUTUYECKUX ONEpAlUAX, IEPEHOCE 3HAHUMN U
YMEHHI Ha HOBbIC, HECTAHAAPTHBIE CUTYAIMH.

«3a4TeHO» /
«XOPOIIIO»
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«3a4TeHo) /
«YIOBIIETBOPUTEIHHO»

CryneHT aeMOoHCTpUpyeT Cc(hOPMUPOBAHHOCTh AUCHUIUTHHAPHBIX
KOMIIETEHIIMM Ha TIOPOTOBOM YpPOBHE: HMMEET 3HaHUS TOJIbKO
OCHOBHOIO Marepuajga, HO HE YCBOWJ €ro Jerajei, B XOoJHe
KOHTPOJIBHBIX MEPONPUITUN TOMYCKAOTCS 3HAYUTEILHBIC OIIMOKH,
HEJOCTATOYHO MIpaBUJIbHBIE (bopMyIHpOBKH, HapyLIEHUs
JIOTUYECKOW TIOCIIEI0BATEIIbHOCTH B M3JIOKEHUU IPOrPaMMHOIO
Marepuana, HWCHBITBIBACT  3aTPYJHEHUsS IPU  BBITOJIHEHHUH
MPAKTUYECKUX padoT, MPU ONEPUPOBAHUH 3HAHUSIMHU U YMEHUSIMU
IIPU UX NIEPEHOCE HA HOBBIEC CUTYALIMH.

«HE 3a4TeHO» /
«HEYIOBICTBOPUTEIHHOY

CryneHT JeMOHCTPHpPYET CPOPMHUPOBAHHOCTH JUCIHUILTHHAPHBIX
KOMIIETEHIIM Ha YpOBHE HH)KE IOPOrOBOIO: BBISABISETCSA MOJHOE
WJIM NIPAKTUYECKH TI0JHOE OTCYTCTBHE 3HAHUM 3HAYUTEIIbHOU 4aCTH
MPOrpaMMHOIO MarTepuaina, CTYACHT JOIYCKAaeT CYIIECTBEHHBIE
OIMOKH, HEYBEPEHHO, C OONBIIMMHU 3aTPYAHEHUSMH BBIOIHSIET
MIpaKTH4eCKHe paboThl, yMEHUS U HABBIKK HE C(HOPMUPOBAHBI.
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5. HpI/IMepr OLHCHOYHBIX CPEACTB JIsl MIPOBECACHUA TeKyl].[eﬁ arTrecranuu

5.1 Bonpocsl 1151 codecenoBanmsi (YCTHOTO ONPOCA):

1.
2.
3.

17.
18.
19.
20.
21.
22.
23.
24.

25.

26.
27.

28.
29.
30.
31.
32.
33.
34.

35.
36.
37.
38.

39.

Kaxkue yncia Ha3pIBatoT APOOHBIMH?
Kakwue onepanuy BHITOTHSIIOTCS HA MHOXKECTBE PAIlHOHATBHBIX YUCEI?
Bepno nu yTBepkaeHME:
a. Ecnu HatypanpHOE 4HMCIIO I€IUTHCS Ha 6, TO OHO JEJIUTCA Ha 3;
b. Ecnu cymma IByX Yuces YETHOE YUCIIO, TO KaXKI0€ ClIaraeMoe YeTHO;
C. Ecnu npousBenenue IByX 4nceN paBHO HYIIIO, TO KaXKIbIi MHOXHTEIb PAaBeH HYJIIO;
d. Ecnu ky0 HEKOTOpPOTO YMCIIA IETUTCS Ha 8, TO 3TO YKCIIO YETHO?
Kakoe 4rcno Ha3pIBalOT HAMMEHBIIMM (HAauOOIBIINM) 3HAUCHHUE (YHKITUU HA MHOXKeCTBE?
Kaxkyro ¢yHKIMIO Ha3pIBaIOT Y€THOW (HEYETHOM)?
Kakum cBoiicTBOM o0sianaer rpaduk 4eTHou (HeueTHoH) GpyHKumun?
ChopmynupyiiTe Tpu3HaK MOCTOSHCTBA/BO3pacTaHus1/yObIBaHUS () YHKIIHH.
Kakyro Touky Ha3bIBalOT TOYKOW MakCUMyMa (pyHKIUHU? TOUKOH MUHUMYMa (pyHKITUH?
Kakyto pyHkuuo Ha3bIBalOT cTeNeHHON (DYHKIUEH ¢ HaTypalbHBIM MOKa3aTeneM?

. Chopmymnupyiite cBoiicTBa QyHKINHN y = X".

. Kakyro QyHKIIMIO Ha3bIBAIOT CTENICHHON (PYHKITUEH C IIETIBIM TTOKa3aTeieM?
. Kakas durypa ssasercs rpadukom GpyHkuum y = x°?

. Chopmynupyiite coiictBa pyHkuuu y =x", n € N.

. UTo Ha3pIBaOT KOpHEM N-ii cTeneHu u3 uucna a, rae N € N, n > 17?

15.
16.

I1py KaKKX 3HAYCHHAX 2 HMEET CMBICI BEIpaxkeHne - va, ke N?

Uto Ha3BIBAIOT apU(PMETUICCKUM KOPHEM N-1 CTETIEHN U3 HEOTPHUIATEIBHOTO YKCHa a, TIe
neN,n>1?

I1pH KaKKX 3HAYCHHUAX 4 MMEET CMBICT BhIpakenne y/a, ke N?

Cdopmynupyiite cBolcTBa PYHKIUHU Y = Zela, ke N.

Cdopmymupyiite cBoiictBa pyukun y = “va, ke N.

Cdopmynupyiite cBONCTBA KOPHS N-ii CTEHICHH.

Kakyro ¢pyHKIMIO Ha3BIBAIOT CTENIEHHON (PYHKIMEH ¢ pallMOHAIBHBIM MTOKa3aTeaeM?
Cdopmynupyiite CBOHCTBA CTENIEHU C PAllMOHAIHBIM IIOKA3aTEIEM.

Kakoe ypaBHeHUE Ha3bIBalOT HppalliOHaIbHBIM?

O0e wyacTu ypaBHEHHs BO3BEJIM B HEUYETHYIO creneHb. OOs3aTeNbHO JIM HCXOAHOE H
MOJIyY€HHOE YpaBHEHUS OyyT paBHOCUIbHBIMU?

O06e yacT ypaBHEHHs BO3BEJIU B YETHYIO cTeneHb. O0sA3aTeNIbHO JIM UCXOIHOE U TIOJTYYEHHOE
ypaBHEHUs OyIyT paBHOCHJIbHBIMU?

Kak MOKHO BBISIBUTH TOCTOPOHHUE KOPHU ypaBHEHUA?

Kakyio Teopemy u Kakoe CleJICTBUE M3 HEE HCMOJIb3YIOT NMPHU PEIICHUU MOKa3aTebHbIX
ypaBHEHHI/HEPABEHCTB?

UTto Ha3bIBAIOT JIOrapu(MOM IMOJIOKUTEIBLHOTO YUCIa b 10 OCHOBaHUIO a?

Kakoe paBeHCTBO Ha3bIBAlOT OCHOBHBIM JIOTapHU(PMHUUECKHM TOKAECTBOM?

Kaxoit torapudm Ha3bIBAIOT IECATUYHBIM?

Cdopmynupyiite cBoiicTBa Torapu(MoB.

Kakyto pyHkunio Ha3bIBaoT jJorapupmMuyueckoit?

Cdopmynupyiite cBolcTBa JTorapupMUIEcKOr QyHKIUH.

Kakyro TeopeMy M Kakoe cleACTBHE U3 HEE NMPUMEHSIOT MPHU PEIICHUU JIOrapuPpMUUECKUX
ypaBHEHHI/HEPABEHCTB?

Yto Ha3bIBAIOT YIJIOM B OAMH paauan?

KakoBa paguanHnast Mmepa yria, paBHoro 1°?

Yemy paBHa AJTMHA JYTH OKPYKHOCTHU paguyca R, conepxkarieit o paj?

Uro Ha3pIBAlOT KOCHHYCOM yrja MOBOpPOTa? CHHYCOM yrja MOBOpOTa? TaHT€HCOM YrIuia
noBopota?

KakoBa o6macts onpenenenus GpyHKIuu y = Sin x? y = C0S x?
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40.
41.
42.
43.
44,
45.

46.
47.
48.
49.
50.
51.

52.
53.
54.
55.
56.
57.
58.
59.
60.

61.
62.

63.
64.

65.
66.
67.
68.

69.
70.
71.
72.
73.
74.
75.
76.
77.

78.
79.

80.
81.

82.
83.

KakoBa 06acth 3HaueHHi GyHKIUK y = SIiN X? y = COS X?

Yemy pasen Sin (a+2nn), rae n € Z? cos (a+2nn), rae N € Z?

KakoBa o6nactp onpenenenust GpyHkuuu y = tg X?

KaxoBa ob6nacte 3HaueHuit pynkiuu y = tg X?

Yemy pasen tg (o+2nn), rae n € Z?

Korga rosopst, uro yron o siBasiercst yriaom I werBeptu? Il werBeptu? IIl werBeptu? IV
4EeTBEPTH?

Kakue 3HaKu UMEIOT CHHYC, KOCUHYC U TAaHT€HC B KXKIOW U3 KOOPJIUHATHBIX YETBEPTEH?
Kakue u3 TpuroHomeTpuueckux (QyHKIHHA SIBISIOTCS YETHBIMH, a KaKUe - HEYSeTHBIMU?
Kakyro ¢yHKIHMIO Ha3bIBAIOT EPHOTAUCCKOMN ?

Kakoe paBeHCTBO Ha3bIBalOT OCHOBHBIM TPUTOHOMETPUUECKUM TOKIECTBOM?

Kakoe To1ecTBO CBA3BIBAET TAHT€HC M KOCUHYC OJJHOTO U TOTO YK€ apryMeHTa?
Cdopmynupyiite mpaBuiia, KOTOPHIMUA MOKHO PYKOBOJICTBOBATHLCS TP MMPUMEHEHHH (HOPMYIT
IIPUBEICHUS.

YTo Ha3bIBAKOT apKKOCHHYCOM uucia b?

Kakoii Bug nmeer hopmyina KOpHel ypaBHeHus COS X = 1?7 cos X = 17 cos x = 1?

[Tpu xakux 3HaYeHHUIX b MMeeT KOpHH ypaBHEHHE SiN X = b?

UYro Ha3bIBAIOT apKCUHYCOM uucia h?

Uto Ha3bIBAIOT apKTaHT'€HCOM uncia b?

HasoBute hopmyiy kopHeit ypaBaenus tg x = b.

Uto Ha3bIBaIOT MpUpaleHueM PYHKIIUU B TOUKe?

ITo xakoil popmyse onpenensitoT MTHOBEHHYIO CKOPOCTh?

[To kaxoii hopmyre onpeaenstoT yrioBoi Kod3PPHUIIMEHT KacaTeNbHON K rpaduKy GpyHKINUY B
TOouKe?

Cdopmynupyiite TeopeMy 0 IPOU3BOIHOM: 1) cyMMbl; 2) Tpou3BeIeHuUs; 3) YaCTHOTO.
Kakoli BuJ MMeeT ypaBHEHHE KacaTeIbHOH, MPOBEICHHOW K rpaduky (GpyHKIHH / B TOYKE C
a0CLIMCCOA Xn?

Cdhopmynupyiite mpu3HaK TOYKA MAKCUMyMa; TOYKM MHHAMYMa.

Onummre, KaKk HalWTH HauOOJbIIee U HAaMMEHbIIee 3HaYeHUs quddepeHuupyeMoil GyHKIuu
Ha pOMEexXyTKe [a; b].

OnwumuTe 1IaH ucciael0BaHNus CBOWCTB (YHKILIUH.

Kakyto pyHK1IMIO Ha3bIBAIOT NIEPBOOOPA3HOM JaHHON (PYHKIIMM Ha 33JJaHHOM IIPOMEXYTKE?
CdopmynmpyiiTe OCHOBHOE CBOMCTBO MEPBOOOPA3HOM.

Kakyro 3anuce HaspBaroT OOHIMM BHAOM nepBooOpasHbX ¢(yHKumun f Ha 3amaHHOM
IPOMEXYTKE?

ChopmynupyiiTe mpaBuiIa HAX0XKACHUS IEPBOOOPA3HOI.

Kakyro ¢urypy Ha3pIBatoT KpUBOJIMHEHHON Tpanenuei?

ITo xakoil popmyse MOKHO BBIUUCIUTD IJIOLIAAb KPUBOJIMHEWHOMN Tpanenuu?

Yro Ha3bIBaIOT ONpeAeaEHHBIM HHTErpaioM GyHKIuH f Ha mpomexyTke [a;b]?

Kakoe paBeHcTBO Ha3biBatoT popmyinoit HetoTona-JIelionuna?

Onummre, KaKO€ MHOXKECTBO Ha3bIBAIOT YIOPSAIOUYEHHBIM.

UTto Ha3bIBAIOT NEPECTaHOBKOM KOHEYHOI'O MHOKECTBa?

Kak Ha3pIBalOT 1 0003HAYaIOT IPOU3BEACHUE MTEPBBIX N HATYPAIBHBIX YUCEN?

[To xakoif Qopmyae MOXHO BBIYMCIUTh KOJUYECTBO IEPECTAHOBOK N-3JIEMEHTHOTO
MHOeCTBa?

UYto Ha3bIBaIOT pa3MELIEHUEM U3 N JIEMEHTOB 10 k 311eMeHTOB?

[To xakoil ¢opmysne MOXHO BBIYHCIUTH KOJMYECTBO pa3MELICHUH M3 N-3JEMEHTHOTO
MHO’K€eCTBa 10 k 311eMeHTOB?

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

[To xakoit (opmyse MOXHO BBIYHCIHTH KOJHYECTBO COUYETAHWW M3 N BJIEMEHTOB Mo k
DIIEMEHTOB?

Yto Ha3bIBaIOT MEPECTAHOBKONW KOHEYHOT'O MHOKECTBA?

YTo Ha3bIBAIOT pa3MELICHHEM N-3JIEMEHTHOTO MHOXKECTBA O K 31eMeHTOB?
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84.
85.
86.
87.
88.
89.
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93.
94.
95.
96.
97.
98.
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100.
101.
102.
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104.
105.
106.
107.
108.
109.
110.
111.
112.
113.
114.
115.
116.
117.
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118
119

UTo Ha3bIBAIOT COYETAHUEM N-3JIEMEHTHOTO MHOXECTBa 10 k 311eMeHTOB?

Kakyro ¢popmyny HazpiBatoT 6uHoMm HeroTona?

Chopmynupyiite cBoiicTBa TpeyroyibHuKa [lackais u OnHOMUATBHBIX KO DHUITEHTOB.
Kakue coObITHS Ha3bIBaIOT HECOBMECTHBIMH?

Kakoe coObITHe Ha3bIBalOT 00BEAMHEHUEM JABYX COOBITUI U Kak ero 0003Ha4aroT?

UeMy paBHa BEpOSATHOCTh OOBEAMHEHUS JIBYX HECOBMECTHBIX COOBITHIA?

Kakoe coObITHE HAa3bIBAIOT NIEPECEUCHUEM JIBYX COOBITHUI U Kak ero 0003Ha4aroT?

Kak MO>KHO BBIYUCIUTH BEPOATHOCTh OOBEIMHEHUS IBYX COOBITHIA?

Kakoe coObITHE Ha3bIBAIOT AOMOJHEHUEM COOBITHA U KaK €ro 0003Ha4aroT?

Kak MOXHO BBIYHCIUTH BEPOSITHOCTh JIOMOTHEHUS COOBITUS?

Kakue 1Ba cOOBITHS HA3BIBAIOT HE3aBUCUMBIMU?

Kakwue nBa coObITHS Ha3bIBAIOT 3aBUCUMBIMU?

Kak HaiiTu BepOsSTHOCTH MepeceueHus] HE3aBUCUMBIX COOBITHIA?

UTo Ha3bIBAIOT CAYYATHON BETUUYUHON?

UTo Ha3bIBAIOT MHOYKECTBOM 3HAUEHUH CIIy4allHOM BETUYUHbBI?

Uto Ha3bIBAIOT paclpeIeICHUEM BEPOSITHOCTEH CllydalHOW BEJTMYUHBI?

Kakoe pacrpenencHie BepOsSTHOCTEH Ha3bIBAIOT OWHOMHAILHBIM?

UTo Ha3bIBAIOT MATEMATUYECKUM OXKUJAHUEM CIIy4ailHOM BEJIMYUHBI?

Kak B MaTemaTHKe Ha3bIBAIOT [IEPBOHAYANIbHBIE IOHATHUS, KOTOPHIM HE 1aI0T ONpeeIeHuUs?
Kakue gurypsl BXOAST B CIUCOK OCHOBHBIX MOHSATHI cTepeoMeTprn?

B kakom ciyyae roBopsT, 4TO MpsiMasi IEPECEKAET MIIOCKOCTh?

B kakoM ciyyae roBOpST, UTO IJIOCKOCTH IEpeCceKaroTcs?

HazoBure u3zBectHble BaM IPOCTPAHCTBEHHbBIE (PUTYPBI.

U3 kakux Guryp cocTout moBepxHOCTh MHOTOrpanHuKka? Kak ux Ha3piBaroT?

Uro Ha3bIBalOT pedpaMu MHOrorpaHHuka? BepuimHamMu MHOrorpaHHUKa?

Kaxkue BU1bI MHOTOTPaHHUKOB BbI 3HaeTe? ONUIINTE 3TH MHOTOTPAaHHUKH.

Kakwue cymiecTByIOT cilydad B3aMMHOI'O PAclOIOXKEHUS IByX MPSAMBIX B IPOCTPaHCTBE?
CdopmynupyiiTe npu3HaK napauieIbHOCTH MPSIMON U TUIOCKOCTH.

ChopmynupyiiTe Mpu3HaK MapayIeIbHOCTH IBYX TUIOCKOCTCH.

UTO Ha3bIBAIOT YIJIOM MEXKY JIBYMs I1€PECEKAOUIUMUCS MPSIMbIMU?

Uemy paBeH yros Mexay ABYMs MapayliebHbIMU MPSIMbIMH?

UTo Ha3BIBAIOT YIJIOM MEKIY ABYMsI CKPELIMBAIOIIUMUCS MPAMbBIMU?

CdopmynupyiiTe npu3HaK NEepHeHIUKYISIPHOCTH MPSIMON U TIOCKOCTH.

Uro Ha3BIBAalOT PAcCTOSHUEM OTTOYKHM [0 IUIOCKOCTH? PaccrosHumeM oOT mnpsMoil 1o
aJIeNnbHOM el mmockocTu? PaccTosHreM MeXy IByMS HapauieIbHbIMU MIIOCKOCTSIMU?

. Chopmynupyiite TeopeMy 0 TpexX MEepHEeHIUKYIAPax.

. UeMmy paBeH yroi Mexay NpsMOil U IUNIOCKOCTBIO, €CIH MpsMas MapajeibHa MI0CKOCTH?

[Tpsamas npuHaIexuT miockoctu? Ipsimas nepneHaAUKyIsipHa MI0CKOCTH?

120.
121.
122.
123.
124.
125.
126.
127.
128.
129.
130.
131.
132.

Kakyto ¢urypy Ha3bIBalOT JTUHEHHBIM YIJIOM JIBYIPAaHHOTO yria?

YTo Ha3bpIBAOT BEIMYMHON ABYTPAHHOTO yria?

Kak HaiiTu paccrostHue MEeXAy ABYMs TOUKaMH, €CJIM U3BECTHBI UX KOOPIUHATHI?
Kakoli BEKTOp Ha3bIBAIOT HYJIEBBIM?

Uto Ha3BIBaIOT MOAYJIEM BEeKTOpa?

Kakue BEKTOpBI Ha3bIBalOT KOJUIMHEAPHBIMU?

Kakue 1Ba HEHyIeBBIX BEKTOpa HA3bIBAIOT PaBHBIMU?

Kak HaliTu MOZlysIb BEKTOPA, €CJIM U3BECTHBI €70 KOOPAUHATHI?

Onummre NpaBUIo TPEYTOJbHUKA IS HAXOXKACHUS CYMMbI BEKTOPOB.

OnummMre npaBuiIo MapajiesorpaMmma sl HaX0KJI€HUsI CyMMBI IBYX BEKTOPOB.
Onummre nTpaBuiIo MapaieNenumnesa JUisi HaX0KJISHUSI CYMMBI TPeX BEKTOPOB.
Kakoli BEKTOp Ha3bIBaIOT Pa3HOCTHIO IBYX BEKTOPOB?

CdopmynupyiiTe coueTaTeabHOE U paclpeeuTeNbHble CBOMCTBA YMHOKEHHUS BEKTOpa Ha

YuCIIo.

133

. Kaxwue BCKTOPBI HA3BIBAIOT HepHeH}II/IKy.]'ISIpHI)IMI/I?
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134. UYto Ha3BIBAIOT CKAJISPHBIM MPOU3BEACHUEM JABYX BEKTOPOB?

135. Yro Ha3bIBaIOT MHOTOTPAaHHUKOM?

136. Kakwue rpaHu MHOTOTpaHHUKA HA3bIBAIOT COCETHUMU?

137. Yro Ha3bIBAIOT ABYIpPaHHBIM YIJIOM MHOTOTpaHHHUKA?

138. Kaxkoii MHOTOTpaHHHMK Ha3bIBAIOT BBITYKIIBIM?

139. Yto Ha3pIBaIOT IPHU3MOIi?

140. Yto Ha3BIBAIOT BHICOTON MIPU3MBI?

141. Kakyto npusmy Ha3bIBaroT npsimoii? HakinoHHO#?

142. Kaxkyto npu3My Ha3bIBatOT MPABUIBHOMN?

143. Yto Ha3bIBAIOT JUArOHAJILHBIM CEYCHHEM MPU3MBbI?

144. Yto Ha3BIBAIOT TJIOMIAIbI0 OOKOBOM MOBEPXHOCTH TPU3MBI?

145. Yemy paBHa 1101a1s O0OKOBOM MOBEPXHOCTH MPSIMON MTPU3MBI?

146. Yto Ha3BIBAIOT apaUICTICTUIICIOM?

147. Kakwue rpanu napajuiejienueia Ha3bIBalOT IPOTHUBOJIEKAIUMU ?

148. Kakoli napayenenurne; Ha3pIBaIOT MPSMBbIM?

149. Kaxkoi# napajuienenunes] Ha3bIBalOT MPSIMOYTOJIbHBIM?

150. Yro Ha3bIBAIOT U3MEPEHUSMH MPSMOYTOJILHOTO apaiesenumnena?

151. Kakum CBOMCTBOM 00JIaIal0T TMArOHANIH IMapajuiesenureia’?

152. Cdopmynupyiite TeopeMy O KBaapaTe JUaroHaIH MPSMOYTOJIBHOTO MapauIeIenuIe/a.
153. UYto Ha3bIBarOT MUpamMuIon?

154. Yto Ha3bIBAIOT BHICOTOW MUPAMUIBI?

155. Kakoe ceueHue Ha3bIBAIOT IUArOHAIbHBIM CEUEHUEM MTHUPAMUIBI?

156. Kakyro nupamuy Ha3bIBarOT MPABHIBHOMN?

157. Yrto Ha3pBaroT anogeMoil IpaBUILHOM MUPAMU/IBI?

158. UYto Ha3BIBAIOT IJIOMIAbI0 OOKOBOM MOBEPXHOCTH MUPAMUIBI?

159. Yemy paBHa miomaas 60KOBOI MOBEPXHOCTH MPABUIBHON MHPaMUIBI?
160. Onwummre, KaKOH MHOTOTPAaHHUK HA3bIBAIOT YCCUEHHOW MUPAMUJION.

161. Omnwumure >1eMeHTH yCEUEHHONW MTUPAMU/IBL.

162. Kakyro yce4€HHYIO MpaMuy Ha3bIBaIOT MPABUIBHOMN?

163. Yto Ha3bIBalOT anopeMoi MPaBUILHON yCEUEHHOM MUPaMUIbI?

164. Yrto Ha3BIBAIOT IJIOMIAIbI0 OOKOBOW MIOBEPXHOCTH YCEUYEHHOM MUPAMUIBI?
165. Yemy paBHa muiomaab O0KOBOM MOBEPXHOCTH NPAaBUIIbHOM yCeUEHHOM nMupaMuabl?
166. Kakoe Teo Ha3bIBAOT MUITUHAPOM?

167. Omnwumure, 4TO Ha3bIBAIOT OOKOBON MOBEPXHOCTHIO IIUIIMHIPA.

168. Yto Ha3pIBalOT OCHOBAHUSMU IIVIUTHH]PA?

169. Kakoe Teno Ha3bIBAIOT TEJIOM BpalleHus?

170. Yto Ha3BIBAIOT OCEBBIM CEUCHUEM IMIIHHpA?

171. U3 kakux Guryp cocTouT pa3Béprka uinHapa?

172. Tlo xako#i (hopMyIie BEIYUCISIIOT TUIOIIAAb OOKOBOW OBEPXHOCTH IIMIIMH/PA?
173. Tlo xaxoii ¢popMyse BEIUUCIISAIOT TUIOMIAAb OJTHON MOBEPXHOCTH LIMIMHpA?
174. Kaxkoe Teno Ha3pIBalOT KOHyCOM?

175. Omnwumute, 4TO Ha3bIBAIOT OOKOBOI MOBEPXHOCTHIO KOHYCA.

176. Yro Ha3pIBatoT ocHOBaHWEM KoHYca? Ockio kKoHyca? BeicoToit koHyca?
177. Yrto Ha3bIBaIOT OCEBBIM CEYEHUEM KOHYyca?

178. U3 gero cocTouT pa3BépTka KoHyca?

179. Yro npuHMMAIOT 3a MJIOIIA b OOKOBOM MOBEPXHOCTH KOHYca?

180. Ilo kako#i hopMyIe BEIYUCISIOT TUIOMIAIb OOKOBOW TTIOBEPXHOCTH KOHYyca?
181. Ilo xaxoii hopMyIe BEIYUCISAIOT TUIOMIAAb MOJTHON MTOBEPXHOCTH KOHYca?
182. Yto Ha3pIBalOT OOKOBOI MOBEPXHOCTHIO YCEYEHHOTO KOHYyca?

183. Uto Ha3BIBAIOT OCEBBIM CEUCHUEM yCEUEHHOTO KOoHyca?

184. Yto nmpuUHUMAFOT 3a IUIOMA b OOKOBOW MOBEPXHOCTH YCEUEHHOTO KOHYCa?
185. Ilo kaxoii opMyse BEIYUCISIOT TUIONIAAb OOKOBOW MOBEPXHOCTH YCEUEHHOTO KOHYca?
186. Yro Ha3pIBaroT cepoii?



187.
188.
189.
190.
191.
192.
193.
194.
195.
196.
197.
198.
199.
200.
201.

Uto Ha3bIBAIOT IAPOM?
Uto Ha3BIBAIOT JUAMETPOM Iapa?
Yr1o Ha3pIBAOT 00BEMOM Tea?

5.2 Ilpumepsnl cCaMOCTOATEIBLHBIX PadoT

UTto Ha3BIBAIOT painycoM cepbl; TuameTpoM chepbi?
Yemy paBeH AuaMeTp cdepsl, eciiu e€ paguyc paBeH r?

UTto 3HaYUT U3MEPUTH 0OBEM MHOTOIpaHHUKA?

ITo xakoii popmysie BBIYUCISIIOT 00BEM MTPU3MBI?

[To xakoit popmyse BEIYUCISIOT 00bEM MTUPAMHUIBI?

[To xakoit popmyse BBIYUCIAIOT 00bEM yCEUEHHON MTUPAMHU/IBI?
ITo xakoii popmyiie BEIYUCISIIOT 00bEM KOHYCa?

[To kakoit popmyIie BEIYUCISIOT 00bEM yCeuEHHOTO KOHYyca?
ITo xakoii popmysie BBIYUCISIIOT 00bEM IUITUHIPA?

[To kakoit popmyIie BEIMUCISIOT 00bEM mmapa’?

Uto Ha3bIBAIOT IUIOMIAbI0 TOBEPXHOCTH mIapa?

[To kakoit popmyIie BBIYUCISIOT IJIoMmaab cepnl?

1. CamocTosTenbHas pabora Nel. PazButue noHatus o yucle.

BapuanT 1
1. lpencraBbre B  BHAE  OECKOHEUHOM
NECATUYHON MIePUOIUYECKOM Ipodu
paloHaIbHbIC YHCTA!
3, 5.8, 1
4 715" ¢
2. Haiinure 3 apobu, xotopble OynyT
5 6
00JIbIIe —, HO MEHBIIIE —.
11 11
3. Brruucnure:
32 (415 13) 42 (4,254 — 1,134:0,28)
49°\ 49 14 3 ’ ’ Y
+ 1,114
4. Bpruucnure npuOIMKEHHO:
1,0063
5. IIpeobpa3syiite (ynpocture)
paloOHaIbHOE BhIpaXKEHHE:
y2 1—x% 1-—xy?

x+1 y—1 y—1
6. Pemmre ypaBHeHue:
2x* —5x2+2=0
7. PemnTe HEpaBEHCTBO:
(Bx—2)2—-4x(2x—3) =0

BapuanT 2
1. IlpencraBbTe B  BHIE OECKOHEYHOMH
JEeCATUIHON NePUOIUIECKOM npodu
panroHaIbHBIC YHMCTa:
4 13 11 9

2. Haiinute 3 npoOu, KOTophie OyayT OOJbBIIE
i, HO MeHbIIE —.
13 13
3. Beruucnure:
1 61 1 7 11
[8,6-—— (5—— 4—)] : (—:2—+ 1,34)
4 90 12 40 12
4. Beruucnute mpuOIMKEHHO:
1,001°5
5. IlpeoOpa3yiite (ynpocTuTe) paliioHaIbHOE
BBIpa)KECHUE!
a b-a*h b>—-a
ab+b ab—a b-—-1
6. Pemmre ypaBHEHUe:
2x*—=3x2+1=0
7. PemnTte HEpaBEHCTBO:
x(3x—=2)—(2x—-3)?<0

2. CamocrosrenbHas padora Ne2. OyHKIMM U TpapUKH

Bapuanr 1
1. Oyukuus 3amana dopmyroit f(x) = 23
Haiigure: a) £(1); 6) £(0).
2. Haiigute obnacth ompeseneHus: (pyHKIIMH

x+4

f(x)=vx -3
3. Haiigute MHOXECTBO 3HAYCHHH (PYHKIIMH
fx)=x2+4

4, SIBngercs JIM YETHOM WA HEYETHOU
dynxmus: a) f(x) = 7x3 — 5x5;

Bapuanr 2

1. ®yukust 3amana ¢Gopmymnoit  f(x) =3

.
x+4

Haiinure: a) f(2); 6) f(—1).

2. Haiigute ob6nacTth ompenencHus (yHKIUU

f) =vx+4
3. HaiimuTe MHOXECTBO 3HAUeHHWH (YHKIIUU
flx) =2x?—-1

4. SBngercss &M YETHOM WIA HEYETHOH
dynknus: a) f(x) = x5 + 2x3;
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x%—4x
0) f(x) =5 —
5. Ha pucynke nzo0paxkeH rpaduk GyHKIIUHA
y = f(x), onpeelecHHON HA TPOMEKYTKE
[-3,5; 5]. Tlonb3ysce rpadukom, HalANUTE:

a) f(—2);

0) 3HaueHus X, npu KOTopsix f(x) = 3;

B) HyJIU (PYHKIINY;

r) HauOousiblliee W HaUMEHbLIEe 3HAYCHUS
GyHKIUY;

1) 00acTh 3HaYCHUHN (QYHKIINM;

€) KOJIMYECTBO KOpHel ypaBHenus f(x) = a B
3aBUCUMOCTH OT 3HAYCHHS A

¥ Y

—— 3 R SR S N

|

1

=Y

T+

T
1 T ™

l
!

I L
6. Ha pucynke n3obpaxeH rpaduk QyHKIUH
y = f(x). Ioctpoiite rpaduk GyHKIHH:
a)y=f(x)+2;0)y=f(x—3).

VA

x2+4x

6) f(x) =5+

5. Ha pucynke u3zo6paxkeH rpaduk HyHKIIHH
y = f(x), onpe/ieieHHOM Ha IPOMEKYTKE
[-4; 5]. TTonb3ysce rpadukom, HaiiaUTE:

a) f(—2);

0) 3HaueHus X, npu KOTopeix f(x) = 3;

B) HyJIU (YHKLIUY;

r) HauOoiblllee ¥ HauMEHbIIEe 3HAYCHUS
byHKIIY;

1) 001acTh 3HaYeHUH (QYHKIINH,

€) KOJIM9YeCTBO KopHel ypaBHenus f (x) = a B
3aBHUCHUMOCTH OT 3HAYCHHUS a

| AN |
T T 1 T
— - :', f
— e "-'P__"A - \ j
ettt LIALL L LA L
S R 5 W W N S
N AT /AN
LN LA A ]
,[5 11 Ia i |
Ll [T L1 [

6. Ha pI/I;:}:HKe n3o00paxeH rpaduk GyHKIHH
y = f(x). IToctpoiite rpaduk GyHKINU:
a)y=f(x)+2;0)y=f(x—3).

SRR

A
\

= -

NZAREA

2. Haiigute 3HaueHUE BBIPAKCHHUS:
3/432
a) 318 + 43/-32 + V625; 6) >

=
3. Pemmre ypaBHeHue Vx = 2
4. Ynpoctute BbipasKeHMe:

a) Va3, 6)Vym2im.

5. Haiigute 3HaueHue BeIpaXKEHUS:

o] | q TR0 K
T
3. CamoctosiTenbHas pabota Ne3. KopHu, cTeneHu u gorapu@msl
Bapuanr 1 Bapuant 2
1. ®ynkumus 3amana dopmynoi f(x) = x'6. | 1. Oynxuua 3anana popmysoit f(x) = x1°.
Cpasuure f(5,6) u f(2,4). Cpasuure f(3,6) u f(1,8).

2. Haiigute 3HaueHUe BBIPAKECHUS:

4
3
a) 5316 — 2Y/—216 — V64; 6)3 ‘2/;3.
3. Pemmte ypaBHeHHE Vx = 2
4. YnpoctuTe BbipaxeHue

a) Va7, 6) Vm3Vm3.

5. Haiinure 3HaueHNE BBIPAKEHUS:
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1
a) 1253; ©6) 3208,
6. I[IpencraBbTe BbIpak€HHE B BUIE CTEIECHU
WM NIPOU3BEACHUS CTENIEHEN
(@98 (a=14)~2: (a®*)¢
7. Pemmte ypaBHeHue v2x + 8 = x

1
m—3m3
8. Coxkpatute 1podp —=——
m3-3
9. Pemmre ypaBHEHUE
5¥*t1 —3.5% =250
10.Haiigute obnacth onpeneneHus QyHKIHHA
y =1g(4x — 1)
11.Pemre ypaBHEHHE
logi1(3x +4) = -2
3

12.Pemmte HEPaBEHCTBO
logpo(x —4) Zlogoo(8 — x)
13.BprurcnuTe 3HaYEHNUE BHIPAKCHHS
loge 27 + logg 3
2log, 6 —log, 9
14.Haiinure KopeHb ypaBHEHUS
log, x + log,(x —3) =2
15.Pemite HEpaBEeHCTBO
logos®x —logysx —2 =0

1
a)327s; 6) 16425,
6. IlpeacraBpTe BBIpAXKEHHE B BUJE CTEIEHU
WJIU IIPOU3BEACHUS CTEIICHEN
0,616 . (04Y=7. (,—1,6)-3
(@>®)°- (@)™ (@™™°)
7. Pemmute ypaBHeHue vV2x + 48 = —x

2
m+7ms5
8. Coxkpatute 1podb —3——
ms5+7
9. Pemute ypaBHEHHE
2% 4 2¥3 =72
10.Haiigute obnacts onpenencHus: GyHKIIHHA
y =1g(6 — 4x)
11.Pemure ypaBHEHUE
logy1(10x —7) = -1
12.Pemmte HEPABEHCTBO
log2(6 — x) <logz2(x + 1)
13.BBIIII/ICJ'II/I”31“6 3HAYCHHE BBI3pa)KeHI/I}I
logg 128 — logg 2
2logg 2 + loge 9
14.Haiinure KOpeHb ypaBHEHUS
logs x +logs(x —4) =1
15.Pemte HepaBEeHCTBO
logolzsz x +logpsx—22=20

4. CamocrositenbHas padbota Ne4. OCHOBBI TPHTOHOMETPHH

BapuanT 1
1. HaiiguTe 3HaueHNE BHIPAKECHUS
2tgct ( 7T) + 2sin=
—ctg|—— cosm — 2sin—
83\ 76 4
2. YmpocTute BbIpaKeHHE

cos? a + sin? a + tg2p
3. YnopocTHTe BhIpaKeHHE:
a) cos(a — ) —cos(a + B)
0)sin 8 cos 4 + cos B sin 48

sin2a
B ;
2sina
. 5 12
4, Nano: sina= ——, cosff=——n<
13 13
3t 1w

a <—, 7 <p <m. Haiinure sin(a + )

5. JloKakuTe TOXICCTBO:
1

1—tga_1+tgoc

= tg2a

: V2
6. Pemmre ypaBHeHue sin 4x = — >

1
7. PemnTte HEpaBEHCTBO COS X < >

BapuanT 2
1. Haiigute 3HaueHUE BBIPAKEHUS
2t ( n)ct 7T+s' St 4cosn
8176/ 53 2 4

2. YHIpocTuTe BBIpaKCHHE
cos? a + sin? a + ctg?a

3. YmpocTuTe BhIpaKEHHE:
a) sin(a + B) — sin(a — B)
0)cos 6a cos 4a — sin 6a sin 4«

2cos? a
B)—————

sin2a 5
4. Jlano: cosa = 0,6, sinf =-08=>"<
a<22mun<B< 3;” Haiinure cos(a + )
5. JlokaXHuTe TOXKJIECTBO:

tga tga

1+ tga

= tg2a

V3
6. Pemmte ypaBHEeHHE COS 6X = — >

1—tga

. V3
7. Pemmre HepaBeHCTBO Sin x > >

5. CamocTtosTenbHas padota Ne5. [IpousBoHast U €€ mpUMeHEHHE
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Bapuanrt 1
1. Haiinute npousBoHyIO QyHKIIHH:

) f() = S+

6 f() ==
B) f(x) = tg4x

2. Brluncnure 3Ha4eHne NpOU3BOJHON (DYyHKIUH
f(x) = (3x —2)° B Touke x5 = 1
3 Haiinnure npon3BoaHy0 QYHKIHH:

a)f(x) =véx—7

6) f(x) = cos%

4, Teno pBuraerca mno KOOPAMHATHOM

npamoii mo 3akony s(t) =3t?—-2t+1

(mepemMereHne U3MepsIeTCsl B METpax, BpeMst —

B ceKyHJax ). UeMy paBHA CKOPOCTH TeJia 4epe3

3 ¢ mocne Hayaja ABUKEHUA?

5. YUemy paBeH yriaoBod ko3(pduimeHt

KacaTelnbHOU K rpaduky GyHKIUU
y=x3—-2x

B TOYKE C a0CIUCCOH x, = —1?

6. Kakoe ypaBHEeHHE UMeeT KacaTellbHast

K rpaduxy dynxmun f(x) = 3xx+34

abcrmccoit x, = 2.

7. YeMy paBHO HaWMEHbIICE 3HAYCHHE

B TOYKE C

byHKIIMU y = Xx + %Ha npomexytke [1;3]?
8. Uccnenyiite hyHKIIMIO

y =16x3 —12x% — 4
1 octpoiite e€ rpaduxk.

Bapuant 2
1. Haiinure npou3BoaHY0 QYHKINU:

xt  x3
0 f0) = 5+
6) f(x) = por3
B) f(x) =tg 2x
2. BblumciauTe 3HAUYCHWE IIPOM3BOAHON  (DyHKIMH
fx) = (3x+4)*BTouKe Xy = 1
3. Haiigure npou3BoaHyO GYHKIHH:

a)f(x) =v8x +1

6) f(x) = sinz

4. Teno nBuraercs 1Mo KOOPAMHATHOM MPSAMOMN

o 3aKOHY s(t)=3t2-2t+1

(mepemeneHne u3MepSeTCs B METPax, BpeMs —

B CEeKyHJ1aX ). UeMy paBHA CKOPOCTb Tejia uepes

4 ¢ mocie Hayasna ABUKEHUs?

5. UeMy paBeH yriaoBod kodpQuIMeHT

KacaTeJIbHOU K TpaguKy QyHKIUN
y=x3—2x

B TOYKE C a0CIUCCOM x, = —2?

6. Kakoe ypaBHeHWE HMMeEeT KacaTelbHas K

5x+4
rpaduxy dynkmun f(x) = ——, B TouKe ¢
abcruccoit x, = 1.
7. YeMy paBHO HauOoIbllee 3HAUCHUE

byHKIIMK Yy = X + sHa npomexytke [1;3]?
8. Uccnenyiite hyHKIUIO

y =2x3 +9x% + 12x
U TiocTpoiTe e€ rpaduxk.

6. CamocTosiTenbpHas pabota Ne6. MIHTErpan u ero npuMeHeHne

Bapuanr 1
1. Haiigute oOmmuit BuUx nepBOOOpa3HOI

¢byHKIMU:

a) f(x) = x*
0) f(x) = sinx
B) f(x) = 2%
) flx) =x \
m f(x) = o
e) f(x) = e®

2. Oyukuus F sBasercs mepBooOpa3HOiA
byukun  f(x) = x —3. UYepes kakyi wu3
JTaHHBIX TOYEK MPoXoauT rpaduk ¢pyHkuuu F,
ecimu F(2) =5?

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

3. Bbluucnurte uHTETpaN:

a) f03 x% dx

Bapuanr 2
1. Haitnure oOmwmii Bua mnepBOOOpa3HON

byHKIUY:

a) f(x) = x®
0) f(x) = cosx
B) f(x) = 3%
r) f(x) = 2x6
nfl)=-
e) f(x) = e>*

2. Oynkuusa F  saBusercs mepBooOpa3HOi
bynkuuu  f(x) = x — 3. Uepe3 kakyo wu3
JAHHBIX TOYEK MPOXOAUT rpaduk ¢pynkuuu F,
eciu F(2) =5?

a) (0;8);  6)(-2;17); B)(1;5,5); 1) (44).

3. Beruucnure uHTETpaN:

a) f04 2x%dx
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6) [ sin 3x dx
9

T dx
B) J2m %
3 Sin E
0 dx
0, ——
22+/7—x

4. Brprauciaure IUIOMagb
M300paKeHHOM HAa PUCYHKE.

burypsl,

¥ =rcosx

x
Iy n E\b
2 G 2
5. Haiimure T1uomaae  KPUBOJMHEWHOU

Tpanenuu, OrpaHUuYCHHON JIMHUAMU Y = 6X —
x2,y=0,x=1,x=3.

6) [ sin 6x dx
9

T dx
B) |2n——%
) —cos2%

3 2

2 dx
N

12+4/5—x
4. Bprauciaure IJIOIA b
n300paKEHHOM Ha PUCYHKE.

burypsl,

4

5. Beruucnure TJI0IATb burypsl,
OrpPaHUYEHHOMN JUHUAMH Y = x2,y = 2 — x.

7. CamoctositenbHas pabora No7. KomOunaTopuka

Bapuant 1
1. CkonbkuMH crocobaMu MOTYT CECThb B
aBTOoMOOMWIb Mapku «KammHa» 5 dYenoBex,

€ClIM  KAaXIObIM W3 HHAX MOXKET OBbITh
BOIUTEIIEM?
2. Uepes KEIJIE3HOIOPOIKHYIO CTAHLIUIO

JOJDKHBI OJTHOBPEMEHHO MpoWTH 3 moesfa.
CkonbkuMH croco0amMu  JTUCTIETYEP MOXKET
OpraHHU30BaTh IPOXOXKIAECHNUE COCTABOB, €CIIU B
€ro pacropsHKEHUHU 5 CBOOOAHBIX MyTei?

3. Pemmre B HaTYpaJbHBIX YHCIAX YpaBHEHHUE
AS=18-4%_,

4. CKOJBKO CYIIECTBYET CEMU3HAYHbIX YUCET,
KOTOpBIE HalleNo AensiTcs Ha 257

5. Pemmre B HaTypaJbHBIX YUCIAX YpaBHEHHE
C2 =120

6. Ha mpsimoit ormermiim 12 Todek, a Ha
NapajuIesIbHOM el psAMoi — 7 Touek. CKOIbKO
CYLIECTBYET YEeThIPEXYTOJIbHUKOB C
BEPIIMHAMU B ATHX TOUYKaX?

7. JInsa mkonbHOU JtoTepen noaroToBuian 100
OUIeTOB, M3 KOTOPBIX 12 BBIUIPHILIHBIX.
[lepBriii  yuenuk BbeIOuMpaer Hayrag 10
6uneroB. CKOJBKO CYILIECTBYET BapHaHTOB,
P KOTOPBIX OH BbIOEpET HE MeHee 2
BBIMTPBIIIHBIX OMIEeTOB?

8. HaiinuTe oTHOIIEHNE CyMMEBI YHCET B

Bapuant 2
1. Ckonbkumu criocobamu MOYKHO
pacupenenuTs S5 IEXKYpHBIX IIO 3TaxaM B
HATHATAKHOM OOLIEKUTUN?
2. Yepe3  IKEIE3HOJAOPOKHYIO  CTAHIIUIO
JIOJDKHBI OJTHOBPEMEHHO MpoHTH 4 moe3na.
CkonpkUMH crioco0aMu  JAUCTIETYEP MOXKET
OpraHu30BaTh IIPOXOXKIACHUE COCTABOB, ECIIH B
€ro pacnopsikeHuu 6 cBOOOJHBIX MyTen?
3. Pemmre B HaTypaibHBIX YHCIaX YpaBHEHUE
A2 =20
4. CKOIBbKO  CYHIECTBYET  IIECTH3HAYHBIX
qucell, KOTOPbIE HALIEIO AeyATcs Ha 257
5. PemnTe B HaTypaJIbHBIX YHCIIaX YPaBHEHUE
CX %2 =66
6. Ha mpsimoit ormermiim 14 Touek, a Ha
napajuIeIbHON el npsAMon — 9 Touek. CKONbKO
CYILECTBYET YEeTBIPEX YT OJIbHUKOB c
BEPILIMHAMU B 3TUX TOYKax?
7. Jlns mkonbHOM oTepen moaroToBmwim 200
OUNeToB, M3 KOTOPBIX 25 BBIUTPHILIHBIX.
[lepBbiii yueHuk BbeIOuMpaer Hayrag 10
6uneroB. CKOJBKO CYILIECTBYET BAapHAHTOB,
IpU KOTOPBIX OH BHIOEPET HE MeHee 2
BBIMTPBIIIHBIX OMIeTOB?
8. HaiimuTe OoTHOIIIEHNE CYMMBI YHCET B
100-ii crpoke TpeyronbHuka [lackans k cymme
yucen B 200-i1 cTpoke

45



100-i1 ctpoke TpeyroasHuka [lackans k cymme
yucen B 200-i cTpoke

8. CamocrosrenbHass pabora Ne§. DieMEHTBI TEOpPUHM BEPOSTHOCTEH W MaTeMaTHYECKOM

CTaTUCTHUKHU

Bapuanrt 1
1. B xopoOxe nexar 15 mapukos: 10 cuHUX U
5 3enenslXx. KakoBa BEpOATHOCTH TOTO, 4YTO
HayraJ B3SAThIA U3 KOPOOKU HIAPUK OKAXKETCA
KENTbIM?
2. BeposTHOCTh KynuTh OpakOBaHHYIO Mapy
caror HeKoTopoil ¢upmbl cocrasisier 0,023.
CKOJIBKO OpaKOBaHHBIX nap 00yBHU
rapaHTUpOBaHHO cojepkuT naptust u3 1000
nap camnor 3To pupmb1?
3. Ilpy  mpoBempeHUW  SK3UT-TIOJIA  OBUIO
omporeHo 15 Teicau wu3bupareneit, cpeau
koTopbix 600 nporosiocoBanu «IIpoTus Bcex».
OneHuTte BEPOSATHOCTH COOBITHUS, TPU KOTOPOM
n3bupatens romocyet «I[IpoTuB Bcex».
4. Kaprouku, Ha KOTOPBIX HaMKMCaHbI yucna 1,
3, 5, 7, Hayrag  TOCJEIO0BaTEIbHO
BBIKJIQIBIBAIOT B psia. KakoBa BeposSITHOCTH
TOTO, YTO MOCJIEIHEH MOJIOKAT KAPTOUKY C
quCcIoM 57
5. KakoBa BEpOSTHOCTH TOTO, YTO TMIPH
MoA0packIBAaHUH JIBYX UTPAbHBIX KYOHKOB Ha
OJTHOM W3 HUX BBINAJICT €IMHUIIA, a HA APYTOM
— Tpoiika?
6. Uemy paBHa MeamaHa
JIaHHBIX: 2, 2, 3,4, 5, 6,137
7. OIHOBPEMEHHO MOAOPOCHIIA TPU MOHETHI.
KaxoBa BepoSTHOCTB TOTO, YTO POBHO Ha JIBYX
W3 3TUX MOHET BBIMAET repo?
8. B smmke nexar s0610ku Tpex copTos: 20
xentbix, 10 3emenbix u 30 kpacHbix. Kakoe
HauMEHBIIIee KOJIMYECTBO sIOJIOK HAJI0 10CTaTh
U3 SIIMKAa Hayraj, 4ToObl TapaHTHPOBAHHO
B3Th 10 KpailiHe Mepe OJHO JKeNToe M JBa
KpacHBIX s10J10Ka?

COBOKYITHOCTH

Bapuant 2
1. B xopoOke nexar 15 mapukoB: 12 cuHUX H
5 3enenslXx. KakoBa BEpOATHOCTH TOrO, 4YTO
HayTaJ B3SAThIA U3 KOPOOKHU IIAPUK OKaXKETCs
KENThIM?
2. BeposTHOCTh KynUTh OpakOBaHHYIO Mapy
caror HeKoTopoit ¢upmel cocrasisier 0,015.
CKobKO OpaKOBaHHBIX nap 00yBH
rapaHTUpOBAaHHO cojepkuT naptust u3 2000
nap carmor 3Toi GpupmbI1?
3. Ilpy mpoBeneHUM  SK3UT-TIOJIA  OBLIO
ompomieHo 15 Teicau wu3OmMparenei, cpenu
koTopeIx 1500 nporosocoBanu 3a «Kanauaara
H». Ouenute BepoATHOCTb COOBITUS, NpU
KOTOpOM n30upareIb rojocyeT 3a
«Kagmnmara Hy.
4. Kaprouku, Ha KOTOPbIX HalMCaHbl yucia 1,
3, 5, 7, Hayrax  IIOCJIE€I0OBATEJILHO
BBIKJIa/bIBAlOT B psia. KakoBa BeposTHOCTH
TOTO, YTO TOCJIEIHEH MOJOXKaT KapTOUKy C
quciom 3?7
5. KakoBa BeposSTHOCTH TOrO, 4YTO TpHU
o0pachIBAaHUH ABYX UTPAIbHBIX KYOMKOB Ha
OJIHOM M3 HUX BBINIAJCT MATEPKa, a Ha JPYTrOoM
— IBOHMKaA?
6. UeMy paBHa MeauaHa
maHHbIX: 2, 3,3,4,6,6,16?
7. OHOBpEMEHHO MOAOPOCHIIN TPU MOHETHI.
KakoBa BeposATHOCTH TOro, YTO POBHO Ha
OJTHOM U3 3TUX MOHET BBINAAET rep0?
8. B smuke nexar si0Joku Tpex coptos: 20
xentbix, 10 3enensix u 30 xpacubix. Kakoe
HauMEHbIIIee KOJIMYECTBO sI0JIOK HAJ0 10CTaTh
U3 SIIMKAa Hayraj, 4ToObl TapaHTHPOBAHHO
B3ATh II0 KpailHEW Mepe ABa 3€JIEHBIX U JBa
JKENTHIX 1010Ka?

COBOKYITHOCTH

9. CamocTtosiTenbHas padoTta Ne9. TIpsimble M MIIOCKOCTH B IPOCTPAHCTBE

Bapuanr 1

1. Yepes xonusl orpeska MN u ero cepenuny
K mpoBemeHbl mapaieNbHbIE — TPSMEIE,
NepeceKarolye HEKOTOPYIO0 IUIOCKOCTh O B
Toukax M1, N1, K1 coorBercTBenno. Haiinnre
muHy otpeska KKi, ecan orpesok MN He
nepecekaet miockocth oo 1 MMy =22 cm, NN1
=8 cm.

Bapuant 2

1. Yepes xonus! otpe3ka AB u ero cepenuny
C mpoBemeHBl TapauleNbHBIE  TPSIMBIE,
nepeceKarolue HEKOTOPYIO IUIOCKOCTh O B
Toukax Ai, Bi, m Ci, COOTBETCTBEHHO.
Haiigure nnuny otpeska CCi, ecnu OTpe3ok
AB He nepecekaer miockocTh o U AAl = 18
cM, BB1 =10 cm.
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2. Touku A1, Bi, Ci — mnapamnenbHbie

MPOEKLUU BEPIINH A, B, u C
napautenorpamma ABCD Ha HeEkoTOpylO
IJIOCKOCTh ~ COOTBETCTBEHHO.  IlocTpoiite

MpOoeKLHI0 BepiuHbl D mapannenorpamma Ha
3Ty IJIOCKOCTb.

® B;
A @
C, ®
3. Uepes BepmmHy mnpsmoro yriaa C

npsMoyroibHoro tpeyroiasHuka ABC k ero
IUIOCKOCTU HpoBesieH nepneHaukyasip CM.
Haiigure nnuny ctoponst AB TpeyronpHuka
ABC, ectu CM =8 cm, BM =17 cm, £CAB =
30°.

4. Yepes BepmmHy D npsamoyroigpHuka
ABCD Kk ero IUIOCKOCTH IPOBEICH
nepnesgukyisip DE. Touka E ypanena ot
ctopoHsl AB nHa 10 cM, a ot croponst BC —
Ha 17 cm. Haiigure nnuny auaronanu BD,
ecnu DE = 8 cm.

5. Yroia Mexay MmI0CKOCTSIMH TPEyroJIbHUKOB
ABC u ABD pasen 45°. Tpeyroasauk ABC
— PaBHOCTOPOHHUN CO CTOPOHOU 4+/3 cm,
TpeyroabHuK ABD — paBHoGenpennsiii, AD
=BD =+/14 cwm. Haitnure mmny otpeska CD.

2. Toukm A1, Bi, u Di— mapamnenbHbie
npoekuuu  BepmmH A, B u D
napamienorpamma ABCD Ha HeEkoTOpyro
IUIOCKOCTh  COOTBETCTBEHHO.  [locTpoiite
npoekuuo BepiuHbl C napaenorpamMmma Ha
3TY IUIOCKOCTb.

B: e
Al e
C: @
3. YUepes BepmmHy mnpsmoro yrma C

npsiMoyrosibHoro tpeyroiibHuka ABC k ero
IUIOCKOCTH TpoBeAeH nepneHaukymsap CD.
Haiinure nnuny ctoponsl AB TpeyroiabHuka
ABC, ecitu AD =20 cm, CD =16 cm, £CAB
= 60°.

4. Yepes BepuimHy A  NpsMOYrojbHHUKA
ABCD Kk ero IUIOCKOCTH  IPOBEIECH
nepnesaukyisip AP. Haipure nnuny storo
nepnesaukyspa, eciu BC =12 cm, DB = 13
cM, a Touka P ynanena ot mpsimoit BC Ha

V106 cwm.

5. VYron Mexay IIIOCKOCTSIMU TPEYTOJIbHUKOB
ABC u AKC pagen 60°, AC =24 cm, BC=BA
= 20 cm, KC = KA = 15 cm. Haiinute niouny
otpeska BK.

10. CamocrositenbHas padota Nel0. KoopanHaTel U BEKTOPbI

Bapuanr 1
1. Jauer Toukm M(3;-2;1) u  N(5;2;-3).
HaiinuTe koopauHatsl cepeannsl orpe3ka MN
U €T0 JUTUHY.
2. Hanwl Touku A(-2;1;3), B(3;-2;-1) u C(-
3;4;2). Haitnure:
a) KoopuHaThl BekTopos AB u AC;
0) MOZIyNIb BEKTOpa AB:;
B) KoopauHaThl BekTopa MN = 2AB — 3AC.
3. CymiecTByeT M TapauiebHBIA TIEPEHOC,
npu  KoTtopoM obOpazom Touku M(4;3;4)
apisierca Touka Mi(1;3;0), a o6pa3om ToUKH
K(1;-8;3) — rouka K1(6;-2;7)?
4. Touku A(-2;-4;1) u B(-5;-6;-1) — BepiuuHbI
napamtenorpamma ABCD, Touka O(1;3;2) —
TOYKa  TEpecedyeHus €ero  JuaroHajiei.
Haiinute xoopaunatet BepmmH C u D
napayurenorpamma ABCD.

Bapuanr 2
1. Jaubr Toukm M(-6;5;3) u N(4;1;-5).
Haiinute koopanHatsl cepeunbl oTpeska MN
U €T0 JUTUHY.
2. laner toukm A(-4;-2;1), B(3;-1;-1) wm
C(2;1;-3). Haitnure:
a) KoopuHaThl BekTopoB AB u AC;
0) MOZIyJIb BEKTOpa AB;
B) KoopauHAaTH! BekTopa MN = 3AB — 2AC.
3. CymiecTByeT JIM TapauiebHBIA TIEPEHOC,
npu  KOTopoM obOpa3zom Touku M(-1;3;-4)
sBasieTcst Touka M1(4;5;-7), a 06pazom TOUKH
K(6;-4;5) — Touka K1(11;-2;8)?
4. Toukn A(-2;-4;1), B(-6;2;3) u D(4;0;-1) —
BEPILHHBI napajuiesorpaMma ABCD.
Haiinure  xoopauHaTel  BEPIUMHBI C
napamnenorpamma ABCD u  koopauHaThb
TOYKH TIEPECEUCHHS €r0 THarOHaJIeH.
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5. Jlausl BexTops! A (-2;8;-4) 1 b(1;-4;K). ITpu
KaKoM 3HadeHnH K BeKTopsI 2 U b:

a) KOJUIMHEApHBI;

0) MepreHIUKYISAPHBI?

5. lauer Bexktopel a (1;-4;-3) u b(5;p;-15).
IIpy KaKOM 3HAYEHUH [) BEKTOPHI A U b’

a) KOJUIMHEApHBI;

0) nepneHuKYISIPHBI?

11. CamocrositenpHas padora Nel 1. MHOrorpaHHUKHM M KPYIJIbIE TEIa

Bapuanrt 1
1. OcHoBaHueM nPAMOM HPU3MBI SBIAETCS
IPSIMOYTOJIBHBI ~ TPEYrOJIbHUK,  KaTEeThl

KoToporo paBHbel 6 cm u 8 cm. Haitgure
TJIOILA/Tb TIOJTHOM TOBEPXHOCTH MPU3MBI, €CITU
e€ 60oKoBOE PedpPO paBHO 5 CM.

2. BokoBoe pebpo MIPaBUIIbHOMN
YETBIPEXYrobHON nupamMuisl paBHo 10 cm, a
BhicoTa — 8 oM. Haliqute miomans
JUArOHAJILHOTO CEUYEHUs TUPAMU/IBL.

3. Panmnyc ocHOBaHWs KOHycCa paBeH S5 cMm, a
obOpazyromas — 13 cm. Haiiaure momane
OCEBOT0 CEUYCHHS KOHYCA.

4. Ha paccrosaun 4 cM OT LEHTpa IIapa
npoBeieHo ceueHune. OTpe3oK, COSAMHSIOIUN
HEHTp Iapa M TOYKY IIePecedyeHUs 3TOro
CCUCHHUS C MOBEPXHOCTHIO Iapa, oOpasyer ¢
IJIOCKOCTBIO ceueHus yroa 30°. Haiigure
TJIOIIA/h CEUCHHSI.

5. Bricota umnmHapa paBHa 8 cM, paauyc
ocHoBaHus — 5 cM. Ha paccrosinuu 4 cM oT ocu
HWIMHIpa TapajuieIbHO el IpOBeIeHO
ceuenue. Haiinure mionaas 3TOro ce4eHusl.
6. OcHOBaHUEM MPSMOIl TMPU3MBI SIBISIETCS
MPSIMOYTOJIBHHUK, OJlHA M3 CTOPOH KOTOPOTO
paBHa 15 cwm, a auaronans — 17 cm. Haiinure
00BeM npu3Msbl, eciu e€ BbicoTa paBHa 10 cM.
7. OcHOBaHUEM MAPaMUIbI SABIISIETCS
TPEYroJbHUK co cTopoHamu 13 cm, 14 cm, 15
cMm. Haiinute oObem mnupamuzabl, eciu eé
BBICOTA paBHA 6 CM.

8. O6beM mapa paBeH 36m cM
JMaMeTp Imapa.

9. OceBoe cedeHHe KOHyca — TMPAaBHIIBHBIH
TPEYroJIbHUK €O cTopoHOM 4cm. Haiinure
00BbEeM KOHYca.

10. B  HWKHEM OCHOBaHWM  IHJIMHIApA
MpOBECHA XOpJAa UIMHOW 6 CM, KOTOPYIO
BHUJIHO W3 IIEHTPa BEPXHETO OCHOBAHUS IO
yriioMm 60°, a U3 [EeHTpa HUKHETO OCHOBAHUS
— mox yrioM 120°. Haitaure miomanb
OOKOBOI MTOBEPXHOCTH IFJIMH]IPA.

8, Haitigure

Bapuant 2
1. OcHoBanueM MpsIMONM MTPU3MBI SBISETCS
paBHOOGAPEHHBIN  TPEYrONbHUK, OOKOBas
CTOpOHA KOTOpOro paBHa 17 cM, a OCHOBaHUE
— 16 cm. Haitaure miomanb MNOIHOM
MOBEPXHOCTH MTPU3MBI, €ciiu €€ 60KOBOE pedpo
paBHo 10 cm.
2. JlnaroHaip OCHOBAHHUSI MPaBUIbLHOMN
YeThIPEXYTOJIbHOM NUpaMu/ibl paBHa 24 cM, a
O6okoBoe pedbpo — 26 cMm. Halimure miomanas
JIMAarOHAJIbHOTO CEYEHUS TUPAMUJIBI.
3. BricoTa koHyca paBHa 6 cM, a oOpa3yromias
— 10 cMm. Haitaure muiomags 0CEBOTO CEUCHHS
KOHYca.
4. Paquyc wmapa paseH 17 cm. Haiinure
IUIOIIAJb  CEYEHHUs  IIapa  IJIOCKOCTBIO,
KOTOpasi yaajeHa Ha 15 cMm ot 1eHTpa mapa.
5. B  HmWwKHEM  OCHOBaHMUU  IMJIMHIpA
MPOBE/ICHA XOpAa JUTMHOU § CM, HaXOsIIasics
Ha pacCTOSsHUM 3 CM OT LEHTpa 3TOro
ocHOBaHMA. Halinure momaas OCEBOTO
CEYEeHMs LIMJIMHJpA, €CJIM €r0 BbICOTa paBHA 6
CM.
6. OcHOBaHUEM MPSMOIN MPU3MBI SBIAETCS
MPSIMOYTOJIbHBIA TPEYTOJIbHUK, THUIIOTEHY3a
KOTOporo paBHa 13 cM, a o1H U3 KaTeToB — 12
cM. Haiinure o6beM npusMsl, eciii €€ BbICOTa
paBHa 5 cM.
7. OcHOBaHUEM IApaMUbI ABJISIETCS
TPEYroJIbHUK cO cTopoHamu 13 cm, 20 cm, 21
cM. Haiimure o0bem mnupamuibl, eciu eé
BBICOTA paBHa 9 cM.
8. Imomanpr MOBEpXHOCTH mapa paBHa 1447w
cM2, Haitgure nuamerp mapa.
9. OceBoe CeYCHUe KOHYca —
paBHOOEIPEHHBIN MIPSAAMOYTOJIBHBIN
TPEYTOJIbHUK C TUIMOTeHYy30M 6 cm. Hailimure
00BbeM KOHYca.
10. B HWKHEM OCHOBaHHWHM IHJIUHJApA
MPOBE/ICHA XOpAa, KOTOPYIO BUJHO U3 LIEHTpa
HIDKHErO0 OCHOBaHWs moj yrioMm 90°, a wu3
LIEHTPA BEPXHETO OCHOBAHUS — O yriom 60°.
Haligute muomans OOKOBOM MOBEPXHOCTH
MUAJTUHIPA, €CITH PATUyC €r0 OCHOBAHUS PaBeH
8 cm.

5.3 IlpuMepsbl rpyNnnoBbIX TBOPYECKUX 3aJaHMI
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C momomipio TporpamMmbl TmocTpoeHus rpadgukoB Visual Basic 6.0 ucciemoBarh moBeeHUe
(GYHKIINY PU CMEHE OJTHOTO/HECKOJIbKUX e€ mapaMeTpoB. Onpenenuts o0ie 3aKkOHOMEPHOCTH,
cenath BeIBOABI. Pe3ynbraTel opopMuTh B BHe npe3eHTanud MS PowerPoint.

6. HpHMepLI OLHCHOYHBIX CPEACTB JJIsl MIPOBECACHUA HpOMe)I(yTO‘{HOﬁ arTrecranmu

6.1 IlpuMmepsl 3axaHnii 1151 KOHTPOJIBHOM PadoThI
Bapuanrt 1.

15
1. Kakomy 13 TaHHBIX IPOMEKYTKOB IPUHAMJIEKUT YUCIIO E?

a) (0; 0,25) 0) (0,25;0,5) B) (0,5; 0,75) r) (0,75; 1)
) . 12a1%p2
. Cokparure 1po0b TR 2 2 o
3. Haiinmure 3Ha4eHHe BHIpaKEHUS — + — . . az_ npu a = 4,75.
a—2 as-10a+25 a“—4

4. KakoBa o6mactp onpenenenuns Gynkiun f(x) = V1 — x2?

5. YKaxuTe NpoMeXyTOK yObIBaHUs (GYHKLINHU, U300paKEHHON Ha PUCYHKE.

| 1
; ’
- < o=
WAL
. LR
L. 1

6. TIposepuTs, sBnsercs i Gynknus f(x) = +/x — 1 4eTHOI MM HEYETHOA.
7. Beluucnute 3HaYCHUE BBIPAKCHUS 3§/2 —3- i/7 + 4+/3

8. OcBoboauTeCch OT UPPAMMOHAILHOCTH B 3HAMEHATEJE JPOOH %.
aSb+abl®

9. Cokparute apodb

10. Pemure ypaBuenue V4x%2 —3x —1=x+1

11. Pemmre ypasrenue 0,23*72 = 0,0016

nN* 2\* 4
12. Haiinute MHOKECTBO pElLICHU HEpaBEeHCTBA (Z) : (E) =6
13. Haiigure 3Ha4eHKe BBIPAKEHUS 0,0410g°'2 2

14. Uemy paBHO 3HaueHHe BeIpaxenus log, Vab, ecmu log, b = 5

15. Pemmte ypaBHenue logg 1 (x + 4) +logg 1(x + 6) = logg 1 35

16. Jau tpeyromasuuk ABC. [TnockocTs, napannensHas npsmon AB, nepecekaer cropony AC B Touke M,
a cropony BC — B Touke K. Kakopa mmuna otpeska MK, ecan Touka M — cepenuna ctoporst AC u AB
=12 cm?

17. Otpe3ok AB He mepecekaeT IIOCKOCTh 0 TOUKH A U B ymaneHs! ot 3T0# mimockocTi Ha 9 cm u 13 cwm.
YeMy paBHO pacCTOsIHUE OT cepeanHbl otpe3ka AB 1o miockoctu o?

18. Pasnoxwure Bektop M (5; —17; 11) mo Bekropam a(3;-2;0), l_)(-2;4;1), c(-1;-3;4).

19. Jlansl BekTops! a(4;-1;5) 1 b(3;y;2). IIpu KaKOM 3HAYCHHUHN Y BHIIOJIHICTCS PABEHCTBO @ - b = 147
20. Tlpu napamiensHOM nepeHoce oopa3om Touku A(-3;1;2) sinsiercs Touka A1(5;-1;4). Haiiaure
o0pa3 Touku B(-4;5;-7) npu 3TOM mapamnensHOM MepeHoce.
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Bapuant 2.
7
1. Kakomy 13 JaHHBIX IPOMEKYTKOB MPUHAMJIEKUT YUCIIO E?

a) (0; 0,25) 6) (0,25; 0,5) B) (0,5; 0,75) r) (0,75; 1)

15a16p?
25a8p6 ,
3. Haiinure 3Ha4YeHHE BBIpAKCHUS — +

2. Cokpatute apo0b

a+2 6a—30
a?-10a+25 a?-4

mpu a = 5,25.

4. KakoBa o6mactp onpeneneaus Gpynkiwn f(x) = Vx2 — 6?

5. YkaxuTe MpOMEKXYTKH BO3pacTaHusl (PyHKIMH, H300paKEHHOM Ha pUCYHKE.

| 1"_
__!_ ol
SERY S i .-

-
po L NN
= - - r

|
ALy i

1 . .
6. IIpoBeputs, sBisieTcs u Gyukiwms f(x) = 757 UCTHOH MM HEUCTHOH.

7. Bpruuciante 3Hau€HUE BBIPAKECHUS i/\/i -3 Ei/S + 26

8. OcBoboauTech OT UPPALMOHAILHOCTH B 3HAMEHATEJIE JPOOH 4%.
a%5+(ab)025

(ab)°'25+b°'5

9. Coxkparure qpodb

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

11. Pemmte ypaBHenue 212 — 2% = 96

1\* [4\*
12. Haiiante MHOXKECTBO peIICHUH HEPABEHCTBA (E) . (E) > 94
13. Haitaure snauenue soipaerus 0,091080,3 2

14. Yemy paBHO 3HaueHHUe BhIpaxenus log, Vab, ecmu log, b = 7

15. Pemure ypaBuenue logg 1 (x + 4) +logg 1 (x + 6) = logg 1 35

16. dan tpeyronsuuk ABC. [Inockocts, napaiensHas npsimoit BC, nepecekaer cropony AB B Touke M,
a ctoporny AC — B touke K. KakoBa anuna cropons! BC, ecnu Touka M — cepennna otpe3ka AB n
DK =8 cm?

17. Yepes xoHupl otpe3ka DP u ero cepemuny A mpoBeaeHbl MapajuieidbHBIE MpPsSMbIE, KOTOpHIE
NepeceKaoT HEKOTOPYIO MJIOCKOCTh o B Toukax D1, P1, A1 cooTBercTBeHHO. Haiiante nianHy oTpeska
PP1, eciu otpesok DP He mepecekaet miockocTs o 1 DDy =25 em, AA1 =13 cm.

18. Paznoxwure Bektop M (11; —4; 11) mo Bextopam a(1;2;3), b(2;-1;1), €(3;-5;2).

19. Jlaus BexTops! a(4;-2;y) u b(5;Y;-3). IIpi kakoM 3HAYECHHH Y BHIIONHACTCS PABEHCTBO 3 b = 87?

20. ITpu mapameapHOM niepeHoce oopa3om Touku A(-8;6;-3) sBisercs Touka A1(3;-7;2). Haiiaure
o6pa3 Touku B(-1;-9;6) npu 3TOM mapamensHOM mepeHoce.

6.2 IlpuMepsI pa3HOYPOBHEBBIX 32124 U 3aaHUH
Bapuanr 1
Yacrs 1
1. Haiiaure Ay nna gysximn y = x2, ecmu xo = 2,4x = 0,1.
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2. Ha pucynke m3oOpaxeH rpadpuk ¢yHkuuu y = f(x), onpeneneHHoit Ha uHTepBaie (-9;8).
Omnpenenure KOJMYECTBO TOUYEK C IEJIOYHCICHHBIMH 3HAUYE€HUSMH aOCIUCC HAa 3TOM

UHTEpBaJIe, B KOTOPBIX MPOU3BOAHAS GYHKUIUH f (X) MONOXKUTENIbHA.

¥
y
// ’/F\\\
s // | \ a y=f(x)
1 /N8,
-9 0 | ),;
T\
//
/
(W

3. Haiitu untepBan Bo3pactanus pyHkiuu y = x* — 2x2,

4. Haiigure Touky MakcuMyma QyHkimu y = f(x), ecinu u3BectHo, uto f'(x) = —x? + 6x.
5. Haiinute HanMeHbIee M HAMOOJIBLIEE U3 3HAYEHHM, KOTOPOE IIPUHUMAET (DYHKLIMS

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

6. Haitnute nepBoobpasnyto ¢pyukimu f(x) = —

5 dx
7. Bouucnure unterpan | Wi

8. Ha xakom pucyHke n3o00paxeHo ceueHue Kyba miockoctsio PRT?
P R R

‘ : iy ™~ :B"”" )
P 4

Pl T ’3- ------- I Kb Salaht by Y ----- - T
1) 2) 3) 4)

9. JIByrpanHsIii yroi, o0pa3oBaHHBINA NOJYILIOCKOCTSIME o U 3, paBeH 90°. Touka A ynanena ot
rpaHeil AByrpaHHOro yria Ha 8 cM u 6 cMm. Haligute pacctosHue oT Touku A 110 pebpa
JIBYTPaHHOI'O yIJa.

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

. cl c2\ P
11. Haiiiute 3HaUYEHHE BBIPAXKEHUS (ﬁ — —7) P2

1
(6x+1)2°

y=p-maq--

10 5/ A¥
Yactsp 2
12. HaiinuTe miomaas GUrypsl, orpaHuueHHOM rpadukaMu QyHKUUR y = 2x,y = x — 2, x = 4.
. ' _x%-1
13. Haiitu f'(1), ecru f(x) = =

14. HaiiguTe miomaab NOJHONM MOBEPXHOCTH MPABUIHLHON TPEYToJIbHOM MPU3MBI, €CIIK N3BECTHO,
4yTO OOKOBOE Pedpo B § pa3 OoJibllie CTOPOHBI OCHOBAHMS, a CyMMa JUTHH Bcex pEdep paBHa 30.
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15. HaiimuTe turomaab pom0Oa, JIexariero B OCHOBaHUHU MMUPAMUJIBI, €CITH BHICOTA TUPAMUIBI 9 CM,
o1uH u3 yriaoB pomba 30°. bokoBbie rpaHK 00pa3yIOT C MIIOCKOCTHhI0 OCHOBAHUS YTOJI, PABHBIH
60°.

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

17. Pemmre ypasuenue 3**2 + 3% = 10,

18. Yrpocrure Belpaxkenue tg?a — sina — tg2a sin’a

Yacrs 3.

19. Pemute HepaseHcTBO |x2 — 3x — 4| > 6.

20. PaBHOOEIPEHHBIN TPEYTOJIBHHUK, OOKOBAsi CTOPOHA KOTOPOTO paBHa b, a yroJ mpu OCHOBaHUH
paBeH [, BpamiaetTcs BOKPYT NPSMOHM, COJepKaliel ero ocHoBaHue. Haitnure mmomanb
MIOBEPXHOCTH TeJIa BPAILICHHSL.

Bapuant 2
Yacrs 1
1. Haiimure Ay s Gyskuuu y = x2, ecnu x = 3,4x = 0,2.
2. Ha pucynke uzo0paxeH rpadpuk ¢yHkiuu y = f(x), onpeneneHHoit Ha untepBaie (-9;8).
Omnpenenute KOJMYECTBO TOUYEK C IIEJIOYHCICHHBIMH 3HAUYEHUSMH aOCIUCC HAa 3TOM
WHTEpBaJIe, B KOTOPHIX MPOM3BoIHAs GYHKIUH f (X) OTpUIATEIIbHA.

¥
s
// / N
3 / ; \ : y=f&)
1 N8,
-9 0 | % x
/T\/
/
\ [/
(w”

3. Haiitu untepsan yosiBanus Gynkuun y = x* — 2x2.
4. Haiinure Touky MuauMyma Gyskiuu y = f(x), ecnu uzsectHo, uto f'(x) = —x% + 6x.
5. Haiinute HaumensbIiee U HauOoJIblIee U3 3HAYEHUN, KOTOPOE MPUHUMAET (PYHKIIHS

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

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

(6x+1)2°
7. Bouucnure unterpan | S
' P 1 V2x—-1
8. Ha xaxom pucyHke n300pakeHO ceueHue Kyoa miockocteio ABC?
A B A
8 Al
‘\h\‘ A ~ ’,, 1l o R
. O T T
1 e Y 1
R B S .’_* C \'}._i-__ -
S e s -y
1) 3) 4)

9. JIByrpaHHBIii yroi, o0pa3oBaHHBINA MOMYIUIOCKOCTAMU o U f3, paBeH 90°. Touka A ynaneHa ot
rpaHeil AByrpaHHoro yria Ha 9 cMm u 3 cm. Halimute pacctosHue oT Toukun A 110 pebpa
JIBYTPaHHOTO YT,

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

Ch _ C_e?) .7Ps

11. HaiiiuTe 3HaYeHNE BBIPAKEHMUSI (H )
7

Yacts 2
12. Haiigute mnomaap GUrypsl, OorpaHHueHHON rpadukamMul Gpynkumii y = 4x,y = x — 3, x = 3.
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x%-1

13. Haiitu f'(2), ecnu f(x) = =0
14. Haiigute noniaab N0JHOW NOBEPXHOCTH NPABUILHON TPEYTOJIbHOM IPU3MBI, ECIIN U3BECTHO,

yT0 O0KOBOE Pedpo B 5 pa3 OoJIbIlle CTOPOHBI OCHOBAHUS, a CyMMa JIJTUH Beex pédep paBHa 42.
C,

A,

B,

| B

15. HaiimuTe 1tutomaas pomoa, JIeKaniero B OCHOBAaHUHM MTUPAMUJIbBI, €CJIM BHICOTA MUPaMUIbl 12
cM, ofuH U3 yrinoB pom6Oa 30°. BokoBbie TpaHu 00pa3yrOT C TUIOCKOCTHIO OCHOBAHUS YTOJI,
paBHbIH 60°.

16. Pemmte HepaBeHcTBO V12X — 27 > x — 9.

17. Pemmte ypasHenue 4*+2 + 4% = 10.

sina 1+cosa
18. Ympocrute BolpaxkeHue ,
14+cosa sina
Yacts 3

19. Pemmure HepaBeHcTBO |x2 — 6x — 1| > 6.
20. PaBHOOEIPEHHBII TPEYTOJILHUK C OCHOBAHUEM @ M YTJIOM O P BEPIIMHE BPAIIAETCS BOKPYT
npsIMOH, cofeprkalieii ero ocHoBanue. Haiiure miomaas MoBEpXHOCTH Tejla BPaIleHHS.
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