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1.0BIIAS XAPAKTEPUCTUKA PABOYEN ITPOT'PAMMBI TUCIHUATIJIAHBI
MATEMATHKA

1.1 MecTo AuCHIMILVIMHBI B CTPYKTYpe OCHOBHOI 00pa30BaTeJIbHOM IPOrpaMMBI:

VYyebOuas ITUCLUILINHA «MareMaTuka» SIBIISIETCS 00s13aTeIbHON YacTbIO
00111600pa30BaTENBHOrO LIMKJIA OCHOBHOM Mpo(heccHoHalIbHONU 00pa30BaTeIbHON MPOrpaMMBI 110
cneruanbHoctu 09.02.12 TexHuueckas SKCIUTyaTaluss U CONPOBOXKAECHHE HH(DOPMALMOHHBIX
CUCTEM.

PaGouass mporpamma aucuuiiinHbl paspaborana B coorBerctBuu ¢ PI'OC cpeanero
obmero obpazoBanusi ¢ yderom OPI'OC CIIO mo cmemmansHOocTH 09.02.12 TexHuueckas
AKCIUTyaTalys U CONPOBOXKIEHUE HHPOPMAIIIOHHBIX CUCTEM.

JucuuniinHa HanpasieHa Ha popmupoBanue OK 1o cnenuanbHOCTH:

Koo Haumenosanue komnemenuyuu
KoMnemeHyuu
OK-01 BriOupats cnocoOwsr pemieHust 3amad  Ipo(ecCHOHATBHON  ACSITEIBHOCTH
MPUMEHHUTEIHHO K Pa3JIMYHbIM KOHTEKCTaM;

1.2. Hean u miaHupyemblie pe3yabTAThbl 0CBOEHHUS M CUUILIUHDI:

Copmep:xanue  mporpammbl  00mIeo0pa3oBaTeIbHOW — AMCHUIUIMHBL  «MaTemaThka
HaIpaBJICHO Ha JOCTHXKEHUE PE3YyJIbTAaTOB €€ U3yUeHHUs B COOTBETCTBUU ¢ TpeboBaHusiMu OI'OC
COO ¢ yuyetom npodeccronanpHoi HanpasieHHocTd ®I'OC CIIO.

1.3 Ilnanupyemble pe3yJbTaThbl OCBOEHHMSI 00IIe00PA30BATEILHONH JAUCHMILUIMHBI B
coorBercTBUM ¢ PT'OC COO
OO0mme pe3yabTaThl

- TOTOBHOCTB K TPYyJly, OCO3HaHHE IECHHOCTH MacTepPCTBa, TPYI0JI00HE;

- TOTOBHOCTb K aKTHBHOM JEATEJBHOCTH TEXHOJIOTMUECKON M COLMAJIBHON HaIIPaBJIEHHOCTH,
CIIOCOOHOCTh ~ MHUIMMPOBATh, IUIAHUPOBATh U CAMOCTOSITEJIBHO  BBIMOJHATH — TaKYIO
JIESITENIBHOCTD;

- HHTEpPEC K pa3IudHbIM cepaM npodhecCUOHATBLHON AesITEIbHOCTH

OgJiajieHHe YHUBEPCAJbHBIMH Y4€OHBIMH MO3HABATEIbHBIMH JICHCTBUSIMU:

a) 0a30BbIC JOTHYECKHE ICHCTBUS:

- CaMOCTOATENIbHO (OPMYJIHPOBaTh W aKTyaJlIM3UPOBaTh MPOOJIEMY, paccMaTpHBaTh ¢
BCECTOPOHHE;

- YCTaHaBJIMBAaTb CymeCTBeHHBIﬁ IMPU3HAK WX OCHOBAHHA IJId CPAaBHCHMUA, KJ'IaCCI/I(l)I/IKaHI/II/I 158
00001IeHUS;

- OTIPEICIISTD IENN ICATCIILHOCTH, 33/1aBaTh apaMeTPhbl U KPUTEPUU MX JTOCTHKCHHUS,

- BBISIBJIATH 3aKOHOMEPHOCTH M ITPOTHBOPEUYHS B PACCMATPUBACMBIX SIBJICHHSIX;

- BHOCHUTL KOPPEKTHBBI B [JACATCIbHOCTH, OICHUMBATHL COOTBETCTBUC PE3YJIbTATOB MLCIIAM,
OLICHUBATh PUCKH MOCIICICTBUI e TSIbHOCTH,

- pa3BUBAThb KPCATUBHOC MBIIIJICHUC ITPHU PCIICHUHN ) XKU3HCHHBIX HpO6J'[CM

0) 6a30BBIC UCCIICIOBATEIBLCKUE ICHCTBUS:

- BJIAZACTh HaABBIKaAMU y‘le6HO-HCCHe)IOBaT€J'II:CKOfI )51 HpOCKTHOI\/'I ACATCIIbHOCTH, HAaBBbIKAMU
paspernieHus npooieM;
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- BBISIBJIATH IPUYUHHO-CJICZICTBEHHBIE CBSI3U M aKTyaJIM3UPOBATh 33]a4y, BbIIBUTaTh TUIIOTE3Y €€
pellIeHus, HaXOAUTh apryMEHTBI I JOKa3aTeIbCTBA CBOMX YTBEPKICHUI, 3a/1aBaTh apamMeTphl
U KPUTEPUU pEIICHUS;

- aHAJIM3UPOBATh MOJYUYEHHBIE B XOJI€ PEIICHUS 3aa4u PE3yJIbTaThl, KPUTUYECKU OL[CHUBATh UX
JIOCTOBEPHOCTBD, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

- YMETh IEPEHOCUTH 3HAHUS B IO3HABATENIbHYIO U MPAKTUYECKYIO 00JIaCTH )KU3HEIEATEIbHOCTH;
- YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HbIX MIPEIMETHBIX 00JIacTei;

- BBIJIBUTATh HOBBIE UJIEU, IPEIaraTh OPUTrMHAIbHbBIE OJXOAbl U PEIICHHUS;

U CIIOCOOHOCTb UX MCHOJIb30BAHUS B I03HABATEIBHON M COLIMATIBHOM MPaKTHKE

B 006s1acTH HEHHOCTH HAYYHOI'O MO3HAHMSA:

-c(pOPMHUPOBAHHOCTh MHPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKM M OOILECTBEHHOM NpPAaKTUKU, OCHOBAHHOTO Ha AMAJOre KYJIbTYp, CIIOCOOCTBYIOILEIO
OCO3HAHHUIO CBOETr0 MECTA B MOJIUKYJIBTYPHOM MUDE;

- COBEPLICHCTBOBAHUE SI3bIKOBOM M UUTATEJIBCKOM KYJBTYpPBl KaK CpEICTBAa B3aUMOJAECHCTBHUSA
MEX/1y JIFOJIbMU U MIO3HAHUS MUDA;

- OCO3HaHHME ILEHHOCTHM HAY4YHOW JESATEIBHOCTH, IOTOBHOCTH OCYILECTBIISITh IMPOECKTHYIO U
HCCJIEIOBATENBCKYIO AESITEIbHOCTh HHANBUAYAIBHO U B TPYIIIE.

OsJiaieHHe YHUBEPCAJBHBIMH Y4e€OHBIMH MO3HABATEIbHBIMU JICHCTBUSMMU:

B) paboTa ¢ uHpopmaruei:

- BJIaJICTh HaBBIKAMU IOJyYeHHUS MHPOPMAIIMN U3 UCTOYHUKOB PAa3HBIX THIIOB, CAMOCTOSTEIEHO
OCYILECTBJIATh TOUCK, aHAIM3, CUCTEMATH3alMI0 U MHTEPHpEeTalrio MHPOPMALUU Pa3TUUHBIX
BUIOB U (pOPM TIpeICTaBICHHUS;

- CO03/1aBaTh TEKCThl B Pa3IMYHbIX (opMaTax ¢ y4yeToM Ha3HaYeHHs MHPOPMALUU U LEIeBOM
ayJUTOPUH, BEIOUPAst ONITUMAIIEHYIO (DOpMY MPEICTaBICHUS U BU3YaTH3aIHH;

- OILICHHMBATh JOCTOBEPHOCTb, JIETMTUMHOCTh HMH(OpMAIMM, €€ COOTBETCTBUE IPABOBHIM H
MOpPaJIbHO-ITHYECKIM HOpMaM;

- UCMOJIb30BaTh CPEACTBA MH(OPMAIIMOHHBIX U KOMMYHHMKALIMOHHBIX TEXHOJOIMH B pEIICHUU
KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3AIMOHHBIX 3a1ad C COOJIOJeHUEeM TpeOOBaHWI
SPrOHOMHUKH, TEXHUKHU O€30IacCHOCTH, TMTUEHBI, pecypcocOepeXeHus, MPABOBBIX U 3TUUYECKUX
HOPM, HOPM HH(GOPMAIIMOHHON O€30MTaCHOCTH;

- BJIQIETh HAaBBIKAMU PACIIO3HABAHUS U 3aLIUTHI HH(OpMaIUK, HH(POPMAILIMOHHON 6€30MacHOCTH
JMYHOCTH

B o0s1acTH 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

- chopMHPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STHYECKOTO TOBEICHUS;

- CIIOCOOHOCTH OIEHWBATHh CHUTYAallMIO M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPHUCHTHPYSICH Ha
MOpPaJIbHO-HPaBCTBEHHBIE HOPMbI U LIEHHOCTH;

- OCO3HAHME JTUYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOTO Oy IyIIETO;

- OTBETCTBEHHOE OTHOIICHHE K CBOMM DPOAMUTENSM M (WJIM) JPYTMM YI€HAM CEMbU, CO3JIaHUIO
CeMbU HAa OCHOBE OCO3HAHHOIO MPUHATHUA LUEHHOCTEH CEMEMHOM >KM3HU B COOTBETCTBHH C
TpaauuusMu HaponoB Poccuu;

OsgiajieHHe YHUBEPCAJbHBIMHU PEryasTHBHBIMH 1€HCTBUSIMU:
a) cCaMOOpraHU3aITHs:
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- CaMOCTOSITEJIBHO OCYILECTBIIATh I103HABATENbHYIO JEATENbHOCTb, BBIABIATH HPOOIEMBI,
CTaBUTh W (GOPMYIUPOBATh COOCTBEHHBIC 3a7aud B 0OpA30BATEIBHON JEATEIBHOCTH |
JKU3HEHHBIX CUTyalusX;

- CaMOCTOSITEIbHO COCTaBJATh IUIAH pPELICHUS MPOOJIEeMbl C YYETOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTECHUH;

- 1aBaTh OLIEHKY HOBBIM CUTYalUsIM;

CHocOOCTBOBaTh (POPMUPOBAHUIO M MPOSIBICHUIO IIUPOKOW 3PYIUIMHM B Pa3HBIX 00JacTAX
3HAaHUU, IOCTOSIHHO HOBBIIIATH CBOM 00pa30BaTEIbHBINA U KYJIBTYPHBIH YPOBEHB;

0) CAMOKOHTPOJIb:

MCIIOJIb30BaTh NpUeMbl peIeKCUH JIJIsl OLEHKU CUTYyallu, BbIOOpa BEPHOTO PELICHUS;

- YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 110 UX CHUKEHUIO;

B) SMOLMOHAJILHBIA UHTEJJIEKT, MPEANoIaralouil cpOpMUPOBaHHOCTD:

BHYTPEHHEN MOTHUBALIMH, BKJIFOYAIOIIEH CTPEMIICHUE K TOCTHKEHUIO L€ U YCIIEXY, ONTUMU3M,
MHUIMAaTUBHOCTh, YMEHUE JIeHCTBOBATh, UCXO/ISl U3 CBOMX BO3MOXKHOCTEH;

- OSMIATHUH, BKJIIOYAIOLIEH CIOCOOHOCTh MMOHMMAaTh SMOLMOHAIBLHOE COCTOSHUE JPYTHX,
YUUTBIBATh €r0 IpPH OCYLIECTBICHUH KOMMYHHMKAIMH, CIOCOOHOCTh K COUYYBCTBUIO U
COIEPEKUBAHMUIO;

- COLMaJbHBIX HABBIKOB, BKJIIOYAIOUIMX CIIOCOOHOCTH BBICTpauBaThb OTHOLICHUS C APYTUMHU
JIFOIbMU, 3a00TUTHCS, IPOSABIISITh MHTEPEC U pa3periaTb KOHPIUKTHI

TOTOBHOCTb K CAMOPA3BUTHIO, CAMOCTOSTEILHOCTH U CAMOOIIPEIETICHHIO;

-OBJIaJICHHE HaBBIKAMHU Y4eOHO-UCCIIE10BATEIbCKON, POEKTHOM U COLMATILHOM J1eATEIbHOCTH;

OsgiaieHHe YHUBEPCAJbHBIMU KOMMYHUKATHUBHBIMU /1€ CTBUSIMH:

0) cCOBMeCTHasI 1eATeITbHOCTD:

- IOHUMATh U UCTIOJB30BaTh MPEUMYIIIECTBA KOMAaHAHON 1 MHIUBUIYaIbHOU PabOTHI;

- IPUHUMATH 1I€JIM COBMECTHOU JESITEIIBHOCTH, OPTaHU30BBIBATh U KOOPJIUHUPOBATH JEHCTBUS
M0 €€ JOCTWKEHUIO: COCTaBJATh IUIaH ACHCTBUM, pacHpelnessiTb poJId C YYETOM MHEHUH
YYaCTHUKOB 00CYXIaTh pe3yJIbTaThl COBMECTHOM PaOOTHI;

- KOODAWHHPOBATh U BBIIOJHATH pPabOTy B YCIOBHUSX pEaJbHOTO, BUPTYAIbHOTO H
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

- OCYUIECTBJIATH MMO3UTHUBHOE CTPATETUYECKOE MOBEJICHUE B PA3JIMYHBIX CUTYAlUSAX, MPOSBIATH
TBOPYECTBO U BOOOpaKEeHUE, OBITh MHUIIMATUBHBIM.

OsJiaieHne YHUBEPCAJIBHBIMH PeryJissTUBHBIMH el CTBUSIMU:

I') IpUHATHE ce0s U IPYTUX JIIOJCH:

- IPUHUMATh MOTUBHI U apTYMEHTHI IPYTUX JIFOACH TIPU aHAJIH3€ Pe3yIbTaTOB JESTEILHOCTH,
- IPU3HABATh CBOE MPABO U MPABO JPYTUX JIO/EH Ha OIINOKHY;

- pa3BUBaTh CIOCOOHOCTH TIOHUMATh MHP C MO3UIMH APYTOTO YEJIOBEKa

B o0Js1acTH 3cTeTHYECKOr0 BOCIIUTAHUS:

- OCTETUYECKOE OTHOIIECHUE K MHpPY, BKIIOYas ICTETUKY ObITa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPyAa M OOIIECTBEHHBIX OTHOIICHUIA;

- CIIOCOOHOCTh BOCIIPUHUMATH PAa3IMYHbIC BUJIBI UCKYCCTBA, TPAIUIIMH U TBOPUECTBO CBOETO U
JIPYTUX HAPOJOB, OIIYIATh SMOILMOHAIBLHOE BO3/ICIICTBHE UCKYCCTBA;

- yOeXACHHOCTh B 3HAUYMMOCTH IS JIMYHOCTH U OOIIECTBA OTEYECTBEHHOIO M MHPOBOTO
HCKYCCTBA, STHUYECKUX KYJbTYPHBIX TPAJAUIIMN U HAPOJHOTO TBOPUYECTBA;

- TOTOBHOCTb K CAMOBBIP@KEHUIO B PA3HBIX BUIAX UCKYCCTBA, CTPEMIICHHUE IPOSBIIITH KauyecTBa
TBOPYECKOM JIMYHOCTH;
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OBi1aieHUe YHHBEPCAJbHBIMH KOMMYHUKATUBHBIMH 1eHiCTBUSIMH

a) obieHue:

- OCYILIECTBJIATh KOMMYHHKAIIMHU BO BCEX cpepax >KU3HU;

- pacno3HaBaTh HeBepOalbHbIE CpeACTBA OOILICHMS, MOHUMATh 3HAYCHHE COLMAJIbHBIX 3HAKOB,
pacrno3HaBaTh MPEANOCHUIKA KOHQIUKTHBIX CUTyalluid U CMSATYaTh KOH(IIUKTHI;

- Pa3BEpHYTO U JIOTUYHO U3JIaraTh CBOK TOUYKY 3PEHHUs C HUCIIOJIb30BAHUEM SI3BIKOBBIX CPEICTB

- OCO3HaHHE 00YYAIOIMUMHUCS POCCUNUCKON TPAKIAHCKON NIEHTUIHOCTH;

- LEJCHAIIPaBICHHOE pa3BUTHUE BHYTPEHHEHW IIO3ULMM JIMYHOCTH HA OCHOBE JyXOBHO-
HPaBCTBEHHBIX LIEHHOCTEW HapoloB Poccuiickoit denepanny, UCTOPUYECKUX M HALMOHAIBHO-
KyJbTYpPHBIX ~ TpPagulMi, (OPMHPOBAHUE CHCTEMBl 3HAUUMBIX I[IEHHOCTHO-CMBICIOBBIX
YCTaHOBOK, AHTUKOPPYILIMOHHOTO MHUPOBO33PEHMSI, IPABOCO3HAHNUS, YKOJIOTHYECKON KYJIBTYPBHI,
CHOCOOHOCTH CTAaBUTh LIEJIH U CTPOUTH KU3HEHHBIE IIJIaHbI;

B yacTH rpakIaHCKOro BOCIIMTAHHUSA:

- OCO3HAaHUE CBOMX KOHCTUTYLIMOHHBIX IIpaB U OOsS3aHHOCTEH, YBa)K€HHE 3aKOHA W
IIPABOIIOPAIKA;

- TMpPUHATUHE TPAJULUUOHHBIX HAIIMOHAIbHBIX, OOIEYENOBEYECKMX TyMAaHUCTUYECKUX H
JEMOKPAaTUYECKUX LIEHHOCTEN;

- TOTOBHOCTb HPOTHBOCTOSITH HJAEOJIOTMH OSKCTPEMHU3Ma, HaIMOHalIu3Ma, KceHodoOuwu,
JUCKPUMMHALIMU 10 COLUAJIBHBIM, PEJINTHO3HBIM, PACOBBIM, HAILIMOHAJIbHBIM IIPU3HAKAM;

- TOTOBHOCTb BECTHM COBMECTHYIO J€ATEIbHOCTh B HMHTEpecax TIpakJaHCKOro oOllecTBa,
y4acTBOBaTh B CAMOYIIPABIECHUU B 00I1€00pa30BaTENbHON OpraHU3aluy U JIeTCKO-IOHOLIECKHX
OpraHu3anusx;

- YMEHHUE B3aUMOJICHCTBOBATh C COLMAILHBIMU UHCTUTYTaMU B COOTBETCTBUU C X (PYHKLUAMHU
Y Ha3HA4YEHUEM;

- TOTOBHOCTb K T'YMaHUTapHON U BOJOHTEPCKOU NEATEIBHOCTH;

MaTPUOTHUYECKOI0 BOCIIUTAHUSA:

- c(OpPMHUPOBAHHOCTb POCCHMCKON T'Pa)KAAHCKOM HIEHTUYHOCTH, MATPUOTH3MA, YBAXKEHHS K
CBOEMY HAapoOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PonnMHOM, ropiocTu 3a CBOM Kpail, CBOXO
PonuHy, cBOH S3bIK M KYyJIBTYpY, IPOLIUIOE M HACTOSIILIEE MHOTOHALIMOHAJIBHOTO Hapoaa Poccuy;
- IICHHOCTHO€ OTHOUIIEHHE K IOCYJapCTBEHHBIM CHUMBOJIaM, HMCTOPUYECKOMY U IPUPOJIHOMY
HacJIEAUIO, IaMATHUKAM, TpaauuusM HaponoB Poccum, noctmxenusm Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYIE;

- uzelHas yoex/1eHHOCTh, TOTOBHOCTb K CIIy>K€HHIO U 3amure OTedyecTBa, OTBETCTBEHHOCTD 32
ero cynp0y;

OCBOCHHbIE OOYYAIOUIMMHUCS MEXIPEAMETHbIE MOHATHS U YHUBEpCaJlbHble yueOHbIe AECHCTBUS
(perynsTUBHBIE, I03HABATEIbHbIE, KOMMYHHUKATUBHBIE);

- CIIOCOOHOCTbh MX MCIOJb30BAHUS B MO3HABATEJIbHOW M COLMAIBHON NMPAaKTHKE, TOTOBHOCTh K
CaMOCTOSITEJIbHOMY IIJIJAHUPOBAHUIO U OCYIIECTBICHUIO Y4e€OHON AESTeNbHOCTH, OpraHU3allU
y4eOHOT0 COTPYJHMYECTBA C MEAArOrMYeCKUMH PaOOTHUKAMH M CBEPCTHUKAMH, K YYAaCTHIO B
MOCTPOCHUHU MHAMBUIyaJIbHON 00pa30BaTeIbHON TPAEKTOPHH;

- OBJIQJICHUE HABBIKAMH y4e€OHO-HCCIIEI0BATEIbCKOM, TPOEKTHON M COLIMATIBbHOM NesTeTbHOCTH

- He IPUHUMATh JAEUCTBUS, IPUHOCSIINE BpE OKpY KaloLIei cpee;

- YMEeTh NMPOTHO3UPOBATH HEOJIATONPUSATHBIE SKOJIOTUYECKHE MOCIEACTBUS MPEANPUHUMAEMBIX
JIEHICTBHM, IPEJOTBPALLATh UX;

- PacIIPUTH OIBIT ACSTEIBHOCTH PKOJIOTMYECKOM HAIIPaBIEHHOCTH;
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- pa3pabaThiBaTh IUIAH pPELICHHs MPOOJIEMBbI C YYETOM aHalu3a MMEIOIIMXCS MaTepHAIbHBIX H
HeMaTepUalbHBIX PECYPCOB;

- OCYIIECTBJIATH IIEJICHANPABICHHBI TMOUCK MEpPeHOca CPEJCTB M CIOCOOOB JIEHCTBUS B
po(eCCHOHATIBHYIO Cpey;

- YMETh MEPEHOCUTH 3HAHUS B TIO3HABATENbHYIO M MPAKTUYECKYIO 00JIACTH KU3HENCATEIbHOCTH;
- Hnpeajaratb HOBBIC IPOCKTHI, OLCHUMBATL HJACH C IIO3MOHWHM HOBU3HBI, OPUIMHAJIIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

- JaBaTb OLCHKY HOBBIM CUTyalUsIM, BHOCHUTb KOPPCKTHUBBI B OCATCIBHOCTb, OLICHUBATDH
COOTBETCTBUE PE3YIHTATOB IIECIISIM.

JucnuiuinHapHble (IpeAMeTHbIe) pe3yJbTaThl 00y4eHHs:
-BJIaJIETh METOJIaMHU JI0Ka3aTeJIbCTB, aIrOPUTMaMU pelIeHUs 3ajad; yMEHHe (opMyJupoBaTh
OIpEEIICHUs, AaKCUOMBI 1 TEOPEMBI, IPUMEHSTH UX, IPOBOJUTH JOKA3aTEIIbHBIE PACCYKIECHUS B
XOJI€ pellIeHUs 3a1a4;
- YMEeThb ONEepUpOBaTh MOHATUSAMM: CTENEHb YHUCIA, JorapupM 4YHUClIa; YMEHHE BBIIOJIHSATH
BbIUMCJICHHE 3HAUYEHUNW U MpeoOpa3oBaHMs BBIPAXKEHUH CO CTENEHAMHM M Jiorapudmami,
npeoOpa3oBaHus IpOOHO-pAIIMOHAIBHBIX BBIPAKECHUH;
- yYMETb OIIEpUPOBaTh MOHATUSIMHU: paAlUOHAJbHBIE, HppallMOHAIbHbIE, [OKa3aTelbHbIE,
CTETIEHHbIE, JJorapu(pMUUECKUE, TPUTOHOMETPUYECKHE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;
- yMEThb OIEpUpOBaTh MOHATUAMU: (YHKUUS, HenpepbiBHAsS (yHKUUSA, IPOU3BOAHAs,
nepBooOpasHas, ONpEACTCHHbIM HHTErpanx; yMeTh HAaXOJUTh HPOM3BOJHBIC 3JIEMEHTapHBIX
GyHKIMH, UCIIONIb3YSl CIIPABOYHBIE MaTepUalbl; UCCIEAOBATh B MPOCTEHIINX Clydasix (YHKIHH
Ha MOHOTOHHOCTb, HAaXOJIUTh HAWOOJIBIIME M HaMMEHBbIIME 3HaueHHs (YHKIMHA; CTPOUTh
rpadvKy MHOTOYIEHOB C KCIIOJb30BAaHHEM amiapaTa MaTEeMaTHYECKOI'O aHajiu3a; MPUMEHSTb
IIPOM3BOJHYIO IIPHU PELIEHUM 3a]a4 Ha JBUKCHME; PEIIaTh IPAKTUKO-OPUEHTUPOBAHHBIE 33/1a4U
Ha HauOOJIbLIINE U HAUMEHBIIINE 3HAYEHUS], Ha HAX0X/IEHNUE IyTH, CKOPOCTH U YCKOPEHHUS;
- YMeThb ONEpUpOBaTh MOHATHAMHU: palMoOHaIbHAas (YHKIMS, TOKa3aTeabHas (QyHKIus,
cTenieHHast GyHKUus, Jorapudmuueckas QyHKIUS, TPUTOHOMETpUYECKUE (YHKIMH, OOpaTHbIE
(GYHKLIMU; yMEHHME CTPOUTh IpadUKd M3YUYEHHBIX (YHKIUHA, HCIONB30BaTh IpadUKu IpH
M3Y4YEHUU MPOLECCOB U 3aBUCUMOCTEH, NMPU PELICHUH 3a/1a4y U3 APYTruX y4eOHBbIX IMPEIMETOB U
3aj1a4y U3 peasibHOW KU3HU; BBIPAXXaTh (POPMYJIaMU 3aBUCUMOCTH MEX/Y BEIUYHMHAMU;
- YMETh pelaTh TEKCTOBbIE 3aJJa4l Pa3HbIX TUIIOB (B TOM YKCJI€ HA IPOLEHTHI, J0JIH U YaCTH, Ha
JBIDKEHUE, padoTy, CTOMMOCTh TOBAapOB M YCIYT, HAJOTH, 3aJjaud M3 O0JIaCTH yNpaBJICHUS
JUYHBIMH M CEMEMHBIMHU (PMHAHCAMM); COCTABJIATH BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U UX
CUCTEMBI II0 YCIOBUIO 3aJadyd, MCCIEAOBaTh IIOJIy4YEeHHOE pELIEHUWE U  OLICHUBATH
IPaBJONOI00HOCTh PE3yJIbTAaTOB;
- yMETb OIEepUpOBaTh MOHATUAMU: CpelHee apudmeTHueckoe, MeAuaHa, HauOoJIblIee U
HalIMEHbIIIEEe 3HAYCHMs, pa3Max, JUCIIEPCHs, CTAaHAApPTHOE OTKJIOHEHHE YUCIOBOrO Habopa;
yMeTb HU3BJIEKaTh, HMHTEPIPETUPOBATh HH(POPMALMIO, NPEACTABICHHYIO B Tabiuuax, Ha
auarpammax, rpaukax, OTpPaKallIlyld CBOWCTBAa pealbHbIX IPOLECCOB U  SBJICHUMN;
IPEJCTaBIATh HH(POPMALMIO C TIOMOLIBIO TAOIUIl M JUarpaMM; UCCIEI0BaTh CTATUCTHYECKUE
JTaHHbIE, B TOM YHCJIE C IPUMEHEHHEM IpapUueCcKuX METO0B U 3JIEKTPOHHBIX CPEJNICTB;
- YMETh OINEpPHUPOBATH IMOHATUSAMH: CIy4allHBIH ONBIT U CIIy4allHOE COOBITHE, BEPOSTHOCTD
CIIy4alHOro COOBITHSI; YMEHHE BBIYHMCIATH BEPOSTHOCTh C HCIHOJIb30BAaHUEM TIpaUuecKux
METO/IOB; MPUMEHATh (OPMYJbI CIOKEHUS M YMHOXEHHMS BEpOATHOCTEH, KOMOMHATOpHBIE
¢baktel U (opMyibl NpU PELIEHUH 3a/ay; OLEHUBATh BEPOATHOCTU PEANbHBIX COOBITU;
3HaKOMCTBO CO CJIy4YallHbIMM BEJIMYMHAMH; YMEHUE NPUBOAUTH IPUMEPHI IPOSBICHUS 3aKOHA
OOJIBILINX YUCEJ B IPUPOIHBIX U OOIIECTBEHHBIX SIBJICHUSX;
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- YMETb OIEpUpPOBATh MOHATHSAMM: TOYKA, IPsSMasl, IJIOCKOCTb, IPOCTPAHCTBO, JBYI'PAaHHBIN
YIOJ, CKpPELIUBAIOLIUECS IMpsIMble, MNapAJJICIbHOCTh U MEPHEHIUKYISIPHOCTh NPSAMBIX U
IUIOCKOCTEM, Yrojl MEXAYy MpsMBIMM, YroJd MEXAYy HpsIMOW M IUIOCKOCTBIO, YrOJI MEXKIY
IUIOCKOCTSIMU, PACCTOSIHUE OT TOYKH /10 IUIOCKOCTH, PACCTOSIHUE MEXKY MPSMBIMH, PACCTOSTHUE
MEX]Y IUIOCKOCTSAMH; YMEHHE UCI0Ib30BaTh MPU PELICHUH 33/1a4 U3YUEeHHbIE (DAaKThl U TEOPEMBI
IUTAHUMETPHUH; YMEHUE OLIEHUBATh pa3Mepbl 00bEKTOB OKPYKAIOIIET0 MUPA;

- yYMeTb OIEpUpPOBaTh MOHATHUSAMHM: MHOTOTPAaHHUK, CEUYEHHWE MHOTOrpaHHMKaA, KyoO,
napajulesienune, npusma, nupamuia, Gurypa u NoBepXHOCTh BpallleHus, LIMIIKHIP, KOHYC, 11ap,
cdepa, ceueHus (Urypbl BpalleHUs, IJIOCKOCTb, Kacaromascs cdepsl, LWIMHAPA, KOHYCA,
IUIONIA/Ib TOBEPXHOCTH MUPAMU/IBL, IPU3MBbI, KOHYCa, IMJIMH/PA, IUIoHaab cgepbl, 00beM Kyba,
IIPSIMOYTOJIBHOTO TapajljielieuIeaa, MUpaMuabl, IPU3Mbl, LAIUHAPA, KOHyca, LI1apa; yMEHUE
n300pakaTb MHOTOTPAHHUKU U TOBEPXHOCTH BpAIIEHMS, UX CEUEHHUS OT PYKH, C TMOMOILBIO
YEpTEKHBIX MHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB; YMEHHME pACIIO3HABAaTh CHUMMETPHIO B
IIPOCTPAHCTBE; YMEHHUE PACIIO3HABATDH [TPaBUIIbHBIE MHOTOIPaHHUKH;

- yMeTb ONEpUpPOBaTh IOHATUAMHU: JABWKEHHE B IPOCTPAHCTBE, MOJ00HBIE (UIYpHI B
IIPOCTPAHCTBE; HUCIOJIb30BaTh OTHOILIEHHE IUJIOLIAJeH MOBEPXHOCTEH U OOBEMOB IMOJOOHBIX
¢buryp npu perieHuu 3auay;

- YMETh BBIYUCIATH I'€OMETPUYECKUE BEIMYMHBI (JUIMHA, YroJj, IJIOaib, 00beM, IJIOLIAdb
MOBEPXHOCTH ), UCTIOJIb3Ysl U3yUeHHbIE (POPMYIIBI U METO/IBI;

- YMETh ONEpPUPOBATh MOHSTUAMU: MPSAMOYIOJbHAs CHUCTEMa KOOPJIWHAT, KOOPJIMHATHI TOYKH,
BEKTOP, KOOpPAMHATHI BEKTOpa, CKAIIPHOE MPOM3BEINEHHUE, YroJl MEXIY BEKTOpamMH, CyMMa
BEKTOPOB, IPOU3BEIECHUE BEKTOpPAa Ha YHCIO; HAXOAUTh C IOMOIIbIO H3YyYEHHBIX (HhOpMyI
KOOpPAMHATHI CEPEANHBI OTPE3KA, PACCTOSIHUE MEXKAY ABYMs TOUKAMU;

- YMeTb BbIOMpaTh NOIXOJSAIIMM HM3yYEHHBIH METOJA JUIsl PELIeHUs 3aJauyd, paclo3HaBaTh
MaTeMaTHueckue (pakThl ¥ MaTeMaTHYECKHE MOJEIH B MIPUPOIHBIX M OOIIECTBEHHBIX SBICHUSIX,
B UCKYCCTBE; YMEHHE IIPUBOJUTH IIPUMEPBI MATEMATUYECKUX OTKPBITUNA POCCUMCKON U MUPOBOM
MaTEMaTHYECKON HAYKH.

- YMETh OIEpUpPOBATH IMOHITHSIMH: OIpENEJeHHE, aKCHOMa, Teopema, CJEeACTBHUE, CBOMICTBO,
IPU3HAK, JOKa3aTeIbCTBO, PABHOCUIIbHBIE (POPMYIUPOBKH; YMEHHE (OPMYIHPOBATh 00paTHOE U
IIPOTUBOIMOJIOXKHOE YTBEPKICHHUE, IPUBOAUTD IPUMEPHI U KOHTPIIPUMEPHI, UCII0JIb30BATH METO/1
MaTEMaTUYECKON MHIYKLUH; MPOBOJUTH JOKA3aTEJIbHBIE PACCYXACHHUA IPHU PELICHUM 3anad,
OLICHUBATh JIOTUYECKYIO MTPaBUIIBHOCTh PACCYKICHHUI;

- YMETb OIEpUPOBATH MOHATUAMHU: MHOXKECTBO, IIOJIMHOKECTBO, ONEPALIMH HAJl MHOKECTBAMU;
YMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM amnmapaT /s ONMCAaHUS pealbHBbIX
IPOLIECCOB U SIBJICHUI MPH PEIIEHUH 3a]a4, B TOM YHUCIIE U3 IPYTUX YUeOHBIX IPEIMETOB;

- YMETh OIlEpUpOBaTh MOHATUSAMU: Ipad, CBA3HBINA Tpad, AepeBo, LUKI, Tpad Ha IIIOCKOCTH;
YMEHHUE 3a/laBaTh W ONHUCHIBATh Ipadbl pazIMUHBIMU CIIOCOOAMH; HCIIONB30BaTh Ipadbl MpU
pEIIeHNH 3a/1a4;

- yMeTb CBOOOJHO ONEpUpPOBaTh MOHATUAMHU: COYETAHUE, MEPECTAaHOBKA, YHMCIO COYETAHUM,
YHUCIO0 NEepecTaHOBOK; OuHOM HbloTOHA; yMmeHHe NpUMEHSATh KOMOMHATOpHBbIE (AaKThl U
paccyXAeHHUs [Ulsl pELICHUs 3a/1a4;

-yMETh ONEPHPOBATH MOHATUSAMM: HATYpaJlbHOE 4YHCIO, LIEJI0€ YUCIIO, OCTATOK 10 MOy,
palMOHaJIbHOE  YHCJIO, HPPALMOHAIBHOE YHUCJIO, MHOXECTBA  HATYpPAJIbHBIX, LEJBIX,
paloHalIbHbIX, JEHCTBUTENIbHBIX 4YHCEN; YMEHHE MCIOJNb30BaTh IPU3HAKH JIEJIMMOCTH,
HalMEHBIIMKA OOIMK JenuTenh M HauMeHbllee oflee KpaTHOe, anroput™M EBxinaa mpu
pEeIIeHnH 3aj]a4; 3HAKOMCTBO C Pa3IMYHbIMU MO3ULUOHHBIMU CUCTEMAaMU CUUCIICHUS;

- yMeThb CBOOOJHO ONEpPHPOBATH MOHATUAMHU: CTEHNEHb C LEJNbIM I[OKa3aTejleM, KOpPEHb
HATYpPaJIbHON CTENEHU, CTENEeHb C PAallMOHAJIBHBIM I10Ka3aTeleM, CTENEHb C JEHCTBUTEIbHBIM
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(BelecTBEHHBIM) IOKa3aTeneM, JorapudmM 4ucia, CUHYC, KOCHHYC M TaHTE€HC MPOU3BOJILHOTO
LV (WER

- YMETb ONEpHpPOBATh MOHATUSAMH: TOXKIECTBO, TOXKJIECTBEHHOE NpeoOpa3oBaHUE, YpaBHEHUE,
HEPAaBEHCTBO, CUCTEMa YpPaBHEHHH M HEPAaBEHCTB, PaBHOCHJIBHOCTh YpaBHEHUN, HEPABEHCTB U
CHCTEM, pallMOHAJbHbIC, MPPALMOHAJIbHbIC, TOKa3aTelbHble, CTENEeHHbIE, JorapuMUUecKue,
TPUTOHOMETPUUYECKUE YpPAaBHEHHS, HEpPABEHCTBA M CHCTEMbl; yYMEHHE peIllaTh ypaBHEHUS,
HEPABEHCTBA U CUCTEMBI C IIOMOIIBIO PAa3JINYHBIX [IPUEMOB; PELaTh YPABHEHUs, HEPABEHCTBA U
CUCTEMBl C MapaMeTpoM; IMPUMEHSTh ypaBHEHHUS, HEPABEHCTBA, MX CHUCTEMbl JJIsi pEIICHUS
MaTeMaTHYECKUX 3aJa4 U 3a/1a4 U3 Pa3JIMUHbIX 00JIacTel HAYKU U peallbHON XKU3HU;

-yMeTh CBOOO/IHO OIEPUPOBATh MOHATUAMU: Tpaduk GyHKUIKHU, 0OpaTHAs GYyHKIUS, KOMIIO3ULIUS
byHKUMH, nuHENHas QYHKUWSA, KBagpaTUyHas (QYHKIUSA, CTENeHHas (QYHKUUS C LEeIbIM
MoKa3aTesieM, TPUTOHOMETpUYECKHe (QYHKIUH, OOpaTHblE TPUTOHOMETpUYEeCKue (yHKLUH,
nokaszaresbHas U Jorapupmuueckas GyHKIUN; YMEHUE CTPOUTh IpaduKu (PYHKIMH, BBIOIHATh
npeodpa3zoBanus rpaduKoB PyHKINH;

- YyMeTb HCHOJb30BaTh Ipaduku (YHKUMHA Ui W3yYEHHUs MPOLIECCOB U 3aBUCUMOCTEH Npu
pelIeHnH 3a7a4 U3 JIpYruxX y4yeOHbIX MPEeIMETOB U U3 pealbHON JKU3HM; BBIpaXKaTh (GopMyIamMu
3aBHCHUMOCTH MEKIy BEJIMYMHAMU;

yMEHHE CBOOOAHO ONEPUPOBATh MOHITUSIMM: YETHOCTh (DYHKLUH, MEPUOJUYHOCTH (DYHKLUH,
OTrPaHUYEHHOCTh (YHKIIMHM, MOHOTOHHOCTb (DYHKLHMH, 3KCTpeMyM (GYHKLIMH, HauOojbllee M
HauMEeHbIlIee 3HaYeHUs] PYHKIIMH Ha IPOMEXKYTKE; YMEHHE ITPOBOJUTH UCCIIEI0BaHUE (PYHKIINH;
YMEHHE MCII0JIb30BaTh CBOMCTBA U rpaduku (GYHKUUN s pellieHHs] ypaBHEHUH, HEPABEHCTB U
3ajjad C IapaMerpaMu; H300pakaTb Ha KOOPIMHATHOM IUIOCKOCTM MHOXKECTBA PpEILICHUN
YPaBHEHHUI, HEPABEHCTB U UX CUCTEM,;

- yMmeTb CBOOOJHO ONEpPUPOBATh MOHSITUSIMM: IOCIEAOBATEIBHOCTh, apUPpMETHUECKAs
nporpeccusi, TeOMeTpHuYecKass Iporpeccus, OECKOHEYHO YyObIBarolass TIeoMeTpHuYecKast
IIporpeccusi; yMEHHE 3a/1aBaTh MOCJIEOBATEILHOCTH, B TOM UYHUCIE C IMOMOIIBI0 PEKYPPEHTHBIX
bopmyu;

- YMEThb ONEpUPOBATh MOHATUSAMU: HEMPEPHIBHOCTh (DYHKLMHU, ACUMIITOTHI rpa@uka (QyHKIHH,
nepBasi ¥ BTOpast MPOU3BOAHAs (DYHKIIMH, TEOMETPUUECKUM U (PU3MUECKH CMBICI POU3BOIHOIM,
nepBooOpasHas, ONpeesIeHHbI WHTErpan; YyMEHUE HaXOJUTh aCUMOTOTHI rpaduka (yHKIUY;
YMEHHE BBIUUCIIATh MPOU3BOJHBIE CYyMMBI, IPOU3BEACHHS, YACTHOTO U KOMIO3MIMU (DYHKIIHIA,
HaXOJUTh YpaBHEHUE KacaTelbHON K rpaduKy QyHKIUY;

YMEHHE HCHOJb30BaTh MPOU3BOIHYIO JJsl HCCIeNOBaHUA (DYHKUIUHM, JUII HaXOXKIAECHUS
HAWIyYIlEero peuieHus B IPUKIAIHbIX, B TOM YHCJE COLMAIBbHO-IKOHOMUYECKUX U (PUBNYECKUX
3ajjayax, JJIsl OINpEeNeNIeHUs] CKOPOCTH M YCKOPEHMsI; HaXOAMTh IUIOIAAN U 00BbeMbl GUryp c
MOMOUIbI0 MHTErpajia; MPUBOAUTH INPUMEPHl MAaTEMaTHYECKOIO MOJEIMPOBAHUS C MOMOIIBIO
Qg depeHIaIbHbIX ypaBHEHUH];

- YMETh ONEpPUPOBATh MOHSTUAMU: KOMILJIEKCHOE YMCIO, CONPSKEHHbIE KOMIUIEKCHBIE YMCIIa,
MOJYJb W apryMEHT KOMIUIEKCHOIO 4Hcia, ¢opMa 3amMCH  KOMIUIEKCHBIX — YHCEeN
(reomeTpuueckasi, TpUTOHOMETpUYECcKass M  airedOpauyeckas); yMeTb  IPOU3BOAUTH
apupMeTHYecKre AEUCTBHS C KOMIUICKCHBIMU YMCIaMU; MPUBOJUTH MPUMEPHI HCIIOIb30BaHUSA
KOMIUIEKCHBIX YHUCEIL;

- YMeTh CBOOOJIHO ONEpUPOBATh NOHATHAMU: CpeaiHee apudmMeTndeckoe, MeIuana, HauboblIee
U HauMEHblllee 3HAYEeHMs, pa3Max, JUCHEpCHUsl, CTAaHJAPTHOE OTKJIOHEHHE MJii OMNHCAHUA
YUCJIOBBIX JAHHBIX; YMEHUE HCCIIE0BaThb CTATUCTUYECKUE JAHHBIE, B TOM YHUCIE C
IPUMEHEHHEM TIpaUyuecKux METOJOB M JJIEKTPOHHBIX CpEACTB; IpaUUYEeCKd HCCIIEN0BATh
COBMECTHBIE HAa0JIIOJICHHS C TIOMOLIBIO TUarpaMM pacCceMBaHUs U JIMHEHHOM perpeccuy;
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- YMeTb HaxOJUTh BEPOSTHOCTU COOBITUH C UCHOJb30BAaHUEM TIpapUUECKUX METOJIOB;
INPUMEHATH Ul pellleHus 3a7ad (GOpMyJIbl CIOKEHUS U YMHOXKEHHUS BEpPOATHOCTEH, (opMyiy
MIOJIHOM BepOSITHOCTH, (opmyiy bepHysiu, koMOuMHaTOpHBIE (AaKThl U (HOPMYJIIBI; OLIEHUBAThH
BEPOATHOCTH pEalbHBIX COOBITUH; yMEHHE OINEpUpOBaTh MOHATHUSMU: ClydyaliHas BEJIMYMHA,
pacrpeielieHue BEPOSATHOCTEH, MaTeMAaTUYECKOE OXKHMJAHUE, IUCIEPCHs U CTaHJapTHOE
OTKJIOHEHHE CIIy4allHON BeIMYMHBL, (DYHKLIHMU paCHpEelesIeHHs U IUIOTHOCTH PaBHOMEPHOTO,
II0KAa3aTEeIbHOIO0 U HOPMAaJbHOI'O PACHpPEENICHUI; YMEHUE UCIIOIb30BaTh CBOMCTBA U3YUYEHHBIX
pacnpeziesieHui JAJisl pelieHus 3a/a4; 3HAKOMCTBO € MOHSTUSIMM: 3aKOH OOJIBIIUX YUCEII, METOIbI
BbIOOPOYHBIX UCCIIEOBAHUI; YMEHHE IPUBOAUTH IPUMEPHI MIPOSBICHUS 3aKOHA OOJIBIINX YHCET
B IIPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSX;

- yMeThb CBOOOJHO ONEpPHPOBATH MOHATHAMHU: TOUYKA, MpsAMas, IUIOCKOCTb, MPOCTPAHCTBO,
OTpE30K, JIy4, IUIOCKMH yToJ, ABYTPaHHBIA YroJj, TPEXTPAaHHbINM Yroj, IepeceKarouecs,
IapajuleJIbHbIE M CKPEILMBAIOIINECS NPSAMBIE, APAJUIEIbHOCTh U MEPIEHANKYIISIPHOCTD IIPSIMBIX
U IUIOCKOCTEH, Yroja MexXIy HNpsSMbIMH, YTojl MEXAy MHpsIMOW M IUIOCKOCTBIO, YrOJd MEXIy
IUIOCKOCTSIMH; YMEHHE HCIIONb30BaTh NPU PEIIEHUH 3ajad HM3y4eHHbIE (aKThl MU TEOPEMBI
IUTAHUMETPUM; YMEHHE OLIEHMBATh pa3Mepbl OOBEKTOB B OKPYXKAIOLIEM MHPE; YMEHHE
ONepUpOBaTh  MOHATUSAMM:  MHOIOIPDAaHHUK, CEYEHME  MHOIOIDAaHHUKA,  IPABWJIBHBIN
MHOTOTpaHHUK, MPU3Ma, TUPaMUa, GUrypa U MNOBEPXHOCTh BpallleHUs, IIWIUHIP, KOHYC, 1Iap,
cdepa, pa3BepTKa IOBEPXHOCTH, CEUYEHHUS KOHyca M LWIMHIpA, NapajulelbHble OCH WU
OCHOBAHMIO, CEUEHHME IIapa, IUIOCKOCTb, Kacawowascs cdepbl, LWIMHApPA, KOHYyCa; yYMEHHUE
CTPOMTh CEYEHHWE MHOTIOIpAaHHHMKA, H300pa)kaTb MHOTOTPAHHUKH, (UTYpbl M IOBEPXHOCTH
BpAlllEHUs, UX CEYEHHUsS, B TOM YHUCIIE C IOMOILBIO JEKTPOHHBIX CPEICTB; YMEHUE MPUMEHSThH
CBOWCTBA T€OMETPUUYECKUX (PUTYD, CAMOCTOSATENHFHO (HOPMYIUPOBATh ONPEACICHUS U3y4aeMbIX
¢buryp, BbIIBUraTh TUIOTE3bl O CBOMCTBAX U MPU3HAKAX T€OMETPUUYECKUX PUTYpP, 0OOCHOBBIBATH
WIN ONPOBEPrarh UX; YMEHHE NMPOBOAUTH KiaccU(UKaUo (GUTYp MO Pa3IMYHbIM MPU3HAKaAM,
BBITNIOJIHATH HEOOXOAUMBIE IOTIOJTHUTENbHBIE TOCTPOCHMUS,;

- YMETb CBOOOJHO OINEPHUPOBATh MOHATHAMM: IUIOUIA]b (UIYpPbI, 00beM (GUIyphl, BEIHMYUHA
yIja, pacCTOSIHUE OT TOYKH JO IJIOCKOCTH, PACCTOSHUE MEXAY MPSIMBbIMU, PACCTOSHUE MEXKIY
IUIOCKOCTSIMH, IUIOINAAb C¢epbl, IUIOIAAb IOBEPXHOCTH MHPaMM[bL, TNPU3MBI, KOHYCa,
HWIMHIpA, 00BbeM Ky0a, MpsIMOYTOJIBHOTO Mapajuielenuriesa, MupaMuibl, TpU3Mbl, LIUIUHAPA,
KOHYCa, ll1apa; yMEHHE HaXOIUTh OTHOILIEHHE 00BEMOB OJOOHBIX (QUTYD;

- YyMeTb CBOOOJIHO ONEPUPOBATH MOHATUSMU: JIBH)KEHUE, MapaJUIeNbHbIM NEPEHOC, CUMMETPUs
Ha IUIOCKOCTH M B IPOCTPAHCTBE, MOBOPOT, MpeoOpa3zoBaHuE M0A00Us, MOAOOHBIE (UTYDHI;
yMEHHE paclo3HaBaTb paBHbIE U IMOJOOHBIE (UIYpbI, B TOM 4YMCJIE B NPUPOJE, UCKYCCTBE,
apXUTEKTYpE; YMEHHE MCIOJIb30BaTh I'€OMETPUUECKNE OTHOLIEHUS, HAXOAUTh I€OMETPUUECKHE
BEJIMYMHBI (JUIMHA, YToJl, IUIOIIa/b, 00BEM) MIPH PELICHUH 33/1a4 U3 JPYTUX YUYEOHbIX MPEAMETOB
U U3 peajbHON KU3HU;

- yMeThb CBOOOJHO OMNEpPUPOBATH MOHATHAMH: HPSIMOYroJibHAs CHUCTEMa KOOPAMHAT, BEKTOD,
KOOpJMHATHI TOUYKH, KOOPJUHATHl BEKTOPA, CyMMa BEKTOPOB, IIPOU3BEACHUE BEKTOPA Ha YUCIIO,
pas3yioKeHUe BeKTopa IO 0a3ucy, CKaJsIpHOE NPOU3BEJCHHE, BEKTOPHOE NPOU3BENEHHE, YIoJl
MEXJly BEKTOpaMH; YMEHHUE HCII0JIb30BATh BEKTOPHBIM M KOOPAMHATHBIM METOJ IJIsl pEIICHUS
reOMETPUYECKUX 3a/ad W 3a7ad JAPYrux ydeOHBIX IPEeJIMETOB; ONEPUpPOBATh MOHATHIMHU:
MaTtpuua 2x2 1 3x3, onpenenuTeab MaTpULbl, TEOMETPUUECKUI CMBICI OIIPEAEIIUTENS;

- YMETh MOJEJIMPOBATh pEalibHble CUTyallMM Ha SI3bIKE MAaTEMaTHKH; COCTaBJISATh BBIPAKECHUS,
YPaBHEHHUs, HEPAaBEHCTBA U MX CHCTEMBI II0 YCJIOBHIO 3aJa4M, HCCIIEJOBAaTh ITOCTPOCHHBIE
MOJIEJIM C HCIOJB30BAaHUEM amrapaTta aiareOpbl, MHTEPIPETUPOBATh MOJYYEHHBIH pPE3yJIbTarT;
CTPOUTh MaTEMAaTHYECKNE MOJEIU C MOMOLIbI0 F€OMETPUUECKUX NMOHATUNA U BEJIIMYMH, peliaTh
CBA3aHHBIE C HUMH [PAKTUYECKHE 3aJauyM; COCTaBISATh BEPOSTHOCTHYIO MOJAEIb H
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MHTEPIPETUPOBATh IOJYYEHHBIM pe3yJbTaT; pellaTh MPUKIAAHBIE 3aJauyd  CpPEACTBAMHU
MaTEMaTUYECKOro0 aHajiu3a, B TOM YHCJIE COLUAIBbHO-DKOHOMHMYECKOIO M  (U3UYECKOrOo
XapakrTepa,

- yMeHue BbIOMpaTh MNOAXOASAIIMNA METOJ JUIsl pelleHHs 3aJaud; MOHMMAaHHME 3HAUYUMOCTH
MaTeMaTUKd B M3YyYEHUM INPUPOAHBIX M OOIIECTBEHHBIX IPOLECCOB M SBICHUH; yMEHHE
pacrno3HaBaTh NPOSIBICHHE 3aKOHOB MAaTeMAaTUKH B HCKYCCTBE, YMEHME NPUBOAUTH MPUMEPHI
MaTE€MaTHUYECKUX OTKPBITUA POCCUICKON U MUPOBOM MaTeMaTHUYECKOU HAyKH

- yMEeTb ONEepUpOBaTh NOHATHUAMU: palMOHAIbHAasA (YHKUUS, T[OKa3aTeiapHas (QYHKIMS,
cTeneHHas (QyHKIM, Jorapupmuueckas QyHKIUSA, TPUTOHOMETpUYECKUE (PYHKIUHU, 0OpaTHbIE
GYHKIMHM; yMEHHE CTPOUTh TpaduKU HU3YYEHHBIX (QYHKIUH, HCHOJb30BaTh TIpaduku Ipu
U3yYEHHUH MPOLECCOB M 3aBUCUMOCTEH, IPU PELICHUHU 33134 U3 JIPYTUX y4eOHBIX MPEIMETOB U
3a]1a4 U3 pealbHOM JKMU3HM; BbIpaKaTh (GOpMyJiaMU 3aBUCHUMOCTH MEXAY BEIMUYNHAMU;

- YMETb ONEpPHpPOBATh MOHATUSAMH: TOXIECTBO, TOXKJIECTBEHHOE NpeoOpa3oBaHUE, YpaBHEHUE,
HEPAaBEHCTBO, CUCTEMa YpPaBHEHHH M HEPAaBEHCTB, PaBHOCHJIbHOCTh YpaBHEHUN, HEPABEHCTB U
CHCTEM, pallMOHAJbHbIC, MPPALMOHAJIbHbIC, TOKa3aTelbHble, CTENEeHHbIE, JorapupMUIecKue,
TPUTOHOMETPUUYECKHE YpPaBHEHHUS, HEPABEHCTBA M CHUCTEMBl, YMETh pellaTh YypaBHEHUS,
HEPABEHCTBA U CUCTEMBI C IIOMOIIBIO PAa3JINYHBIX [IPUEMOB; PELIaTh YPABHEHUs, HEPABEHCTBA U
CUCTEMBl C MapaMeTpoM; IMPUMEHSTh ypaBHEHHUS, HEPABEHCTBA, MX CHCTEMbl JJIsi pEIICHUS
MaTeMaTHUYECKUX 33]a4 U 3a/1a4 U3 PA3JIMUYHbIX 00JIacTel HAYKU U peallbHON XKU3HU;

- YyMeTb CBOOOJIHO ONEPUPOBATH MOHATUSMU: JIBH)KEHUE, MapaJUIeNbHbIM NEPEHOC, CUMMETPUs
Ha IUIOCKOCTH M B IPOCTPAHCTBE, MOBOPOT, MpeoOpa3zoBaHuE MOA00Us, MOAOOHBIE (UTYDHI;
YMETh paclo3HaBaTh pPaBHbIE U MOJ00HBIE (UIYpbl, B TOM 4YHCIE B IPHUPOJE, HCKYCCTBE,
apXUTEKTYpE; YMETh HCIIOJIb30BAaTh I€OMETPUYECKUE OTHOIICHMS, HAXOAUTb N€OMETPUYECKHE
BEJIMYMHBI (JUIMHA, YToJl, IUIOIIa/b, 00BEM) MIPH PELICHUH 33/1a4 U3 JPYTUX YUYEOHbIX MPEAMETOB
U U3 peaJbHON KU3HU

- yYMETb OIEpUpPOBaTh IOHATUSIMHU: pAlMOHAJbHBIE, HppalMOHAIbHbBIE, [OKa3aTelbHbIE,
CTETIEHHbIE, JJorapu(pMUUECKUE, TPUTOHOMETPUYECKHE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

- YMETh ONEpPUPOBATh MOHSTUAMU: MPSMOYIOJbHAs CHUCTEMa KOOPJIWHAT, KOOPIMWHATHI TOYKH,
BEKTOP, KOOpPAMHATHI BEKTOpa, CKAIIPHOE MPOM3BEIAEHHUE, YroJl MEXIY BEKTOpamMH, CyMMa
BEKTOPOB, IPOU3BEIEHUWE BEKTOpPAa Ha YHCIO; HAXOAUTh C IOMOIIbIO HM3YyYEHHBIX (HOpMyI
KOOpAMHATHI CEPEANHBI OTPE3KA, PACCTOSIHUE MEXAY ABYMs TOUKAMHU

- yMeTb CBOOOJHO OIEpUpPOBaTh MOHATUAMU: TIpaduk QyHKUMHM, oOpaTHas QYHKIMS,
KOMMO3ulus (YHKUMH, NUHEHHas QyHKUus, KBajpaTHUyHass (YHKLUS, CTeNeHHass (QYHKUUS C
LEeNbIM IOKa3aTeleM, TPUroOHOMeTpuueckue (yHKUMH, OOpaTHbIE TPUTOHOMETPUUYECKUE
¢byHKUIMY, MMOKa3aTenbHas U Jiorapudmudeckas (QyHKIMU; YMETh CTPOUTH I'paduKku (QyHKUUI,
BBITIOJHATH peo0pa3oBaHusl rpaQUKOB (YHKIIHIA;

- YyMETb HCHOJb30BaTh Ipaduku (YHKUMHA Ui W3yYeHHUs MPOLIECCOB U 3aBUCUMOCTEH mpu
pEIlIeHnN 3a7a4 U3 JIPYrux y4yeOHbIX MPEeIMETOB U U3 pealbHON JKU3HM; BBIpaXKaTh (popMyIamMu
3aBHCHUMOCTH MEKIy BEIUYMHAMU;

- CBOOOJHO ONEpPUPOBATH MOHATUSIMM: YETHOCTh (QYHKIUH, M[EPUOJUYHOCTh (PYHKIIHH,
OTrPaHUYEHHOCTh (YHKIIMHM, MOHOTOHHOCTb (DYHKLHMH, 3KCTpeMyM (GYHKLUMH, HauOojbllee M
HauMEeHbIlIee 3HaYeHUs] PYHKIIMH Ha IPOMEXKYTKE; YMETh IIPOBOJUTH UCCIIE0BaHUE (PYHKIINH;

- YMETh HCIIOJIb30BaTh CBOMCTBA U IpaduKu (PYHKUUH JUIs pelIeHUs ypaBHEHUH, HEPABEHCTB U
3ajjad C IapaMerpaMu; Hu300pakaTb Ha KOOPIMHATHOM IUIOCKOCTM MHOXKECTBA PpEILICHUN
YPaBHEHHUI, HEPABEHCTB U UX CUCTEM

- YMETh HCIIOJIb30BaTh IPH PELICHUM 3a7ady HU3y4YeHHbIE (DAKThl U TEOpPEMbl IUIAHUMETPUU;
YMEHHE OLEHUBATh Pa3Mepbl 0ObEKTOB OKPYIKAIOIIEro MUpa
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- YMeTh ONEpUpOBATh TMOHATUSMU: JBHKCHHE B MPOCTPAHCTBE, MOMOOHBIE (GUTYPHl B
MPOCTPAHCTBE, HCIIOJIH30BATh OTHOIICHHUE ILIOMIAAEH TMOBEPXHOCTEH M OO0BEMOB TOIOOHBIX

¢buryp npu perieHuu 3auay;

- YMETh BBIYHCIATh T€OMETPUYECKHE BEJIMYMHBI (IJIMHA, YTroJl, IUIOMAah, O0BEeM, IUIOIIAIb

MOBEPXHOCTH), UCTIOJIb3Ysl U3yUEHHbIE (POPMYJIIBI U METO/BI.

12
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Aucm 13

2. CTPYKTYPA U COAEPX KAHUE OBIIEOBPA3OBATEJBbHOM JUCIUTLIAHBI

2.1. O0beM JUCHUILIMHBI U BUbI y4eOHOH padoThl

Buj yueOHoii padoThI Oobvem ¢ uacax
O0bem o00pa3oBaTebHOI MPOrpaMMbl AUCHHUIIIMHBI 258
B T.4.

OcHoBHOe coaep:xkaHue 174
BT. U.:

TeopeTudeckoe o0ydeHue 109
MIPAKTUYECKUE 3aHATUS 65
IIpogeccnona/IbHO-OPHEHTHPOBAHHOE COAEPKaAHUE (COAEepPKAHUE 56
NPHUKJIATHOTO MOLYJIs1)

BT. 4.:

TeopeTuYecKoe 00yueHue 4
[IPaKTUYECKUE 3aHATUS 52
Kouncyabranuun 4
IIpomexyTouynas arrectanus (3x3amen) — 1,2 cemectp 24

13




ey ®EIEPAJIBHOE TOCYJAPCTBEHHOE BIO[IDKETHOE OBPA3OBATEJIBHOE CMK
,7@ YYPEXIEHVE BBICIITETO OBPA3OBAHVIS PTYTUC
N «POCCUUNCKNN TOCYOJAPCTBEHHBIV YHUBEPCUTET
TYPU3MA "I CEPBUCA»
PryTUC Aucm 14
2.2. TemaT4yecKuil IJIAH M COAeP:KaHUE TUCIHHUILIMHBI
Conep:xkanue yuyeOHOro Mmarepuasa (0CHOBHOE M MPodeccuoHAIbHO-
HaumenoBanue . dopmMupyemblie
OPHEHTHPOBAHHOE), TA00PATOPHbIE M MPAKTUYECKUE 3AHATHS, IPUKJIATHOM O0bem yacoB
pa3aesioB U TeM KOMIIeTEeHIIUH
MOAYJb (IPY HAJMYMH)
1 2 3 4
OcHoBHOe cogep:kanue
Pa3pnen 1. I[loBTOpeHHe Kypca MaTeMAaTUKH OCHOBHOM HIKOJIBI
Tema 1.1. Coneprkanne yueOHOT0 MaTepuana
Liens 2t 3ala44 | [lenp W 3aJa4¥ MAaT€MaTUKH NPU OCBOEHUHU CIEIMAIBLHOCTU. ba3oBbie 3HAHUS U 2
MaTeMaTHKH YMEHHS 0 MaTeMaTHKe B NPO(hECcCHOHATBHOM M B TMOBCEIHEBHON JESATEIBHOCTH.
npu OCBOCHUH .
MHOXecCTBO, oOmepaluyd HaJl MHOXKECTBAMH, JIHarpaMmbl  Oinepa-Benna.
CTEIUATBLHOCTH. -
MHOKECTBA 1 JIOIHKA CIIOJIB30BAHUE TEOPETHUKO-MHOKECTBEHHOTO armapara Uisl OIMCaHUs pealbHbIX
MIPOLIECCOB U SIBJICHUH B Mpo(decCHOHANbHOM NeATeIbHOCTH, MPU PELICHUH 3a7a4
U3 IPYTUX IACLHUILINH
Tema 1.2. Coneprxanue yueOHOro MaTepuasa
Yucna v BBIYHUCIICHUS Harypanbusle u wensle uwucna. [Ipu3sHaku  JEIMMOCTH  LENBIX  YMCEIN. 2 OK.01
Panmonaneubie umucna. OOBIKHOBEHHBIE U JIECATUYHBIE JApOOU, TPOICHTHI, o
OCCKOHEUYHBIC  MEpUOAMYEecKHe Apodu. ApudMETHUYECKHE  Olepamuu ¢
palMoOHaNbHBIMA ~ YHCIAMH,  [PeoOpa3oBaHUsS  YHCIOBBIX  BBIPAKCHUH.
[eictBurenbHbple  uMcia.  PamuoHanbHble W HMppalMOHAIBHBIE  YHCIA.
Apudmernueckue omnepanuu ¢ JIEHCTBUTENbHBIMH uuciaMu. [IpubmmxéHHbe
BBIYHCIICHHUS], PABUJIA OKPYTJICHUS, MPUKUKA U OLICHKA PEe3yJIbTaTa BHIYHUCICHUHN
I[IpakTHYeckue 3aHATHS
Beimosnnenne  BbluucneHuid  [lelicTBuTenbHbIe  yucaa.  PanuMoHanbHBIE U 2

UPPALMOHAJILHBIE YHCIIA.

Tema 1.3.

Conepixkanue yueOHOro MaTepHaia




M DEIEPAJIBHOE TOCYJAPCTBEHHOE BIOI>)KETHOE OBPA30OBATE/IbBHOE CMK
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N «POCCUUNCKNN TOCYOJAPCTBEHHBIV YHUBEPCUTET
TYPU3MA "I CEPBUCA»
PryTUC Aucm 15
ToxnecTBa u | ToxxaecTBa M TOXKAECTBEHHBbIE MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YpPaBHEHHS. 2
TOXJIECTBECHHBIE HepaBenctBo, pemienue HepaBeHCTBAa. MeTon WHTEpBalioB. PemeHue nensix u
npeoOpa3oBaHus IpOOHO-pallMOHANILHBIX YPaBHEHHH W HEpaBeHCTB. lIpuMeHeHue ypaBHEHUU H
YpaBHeHHUsI, HEPABEHCTBA | HEPABEHCTB K PEIICHUIO MAaTEMaTUYECKHUX 3a7a4 W 3a7a4 U3 Pa3IUIHBIX 001acTei
U UX CUCTEMBI HAyKd U peanbHOM XU3HU. CUCTEMBbI U COBOKYIHOCTH PallMOHAIbHBIX YPaBHEHU
Y HEPABEHCTB.
IIpakTHYecKHue 3aHATHS
CucreMbpl JNHMHEHWHBIX YpaBHEHMH. PelieHne nNpuKIagHbIX 3a4ad C I[OMOLIBIO 2
CHCTEMBI JINHEHHBIX YPaBHEHUN
Tewma 1.4. IMpodeccuonanbHo OpPHMEHTHPOBAHHOE coep;KaHue (conepxkanue
[IponieHTHBIE NPHUKJIATHOTO0 MO1YJIs1)
BBIYUCIICHUS Coneprkanue yueOHOr0o MaTepurana
B PO eCCHOHATBHBIX [Ipumenenune apoOel W TPOLEHTOB ISl pEUIeHHs MNPUKIAAHBIX 3aJad U3 0,5
sajauax pa3IMYHBIX OTpaciie 3HaHWM M pealbHOW >KU3HU. [IpuOmkEHHBIE BHIYUCIICHHUS,
IpaBuja OKPYIVICHMs, NPUKUAKA W OLEHKAa pe3yibTaTa BbIUMCICHUN. Pa3Hble
CHoco0bI BBIYMCIICHUS MIPOLICHTOB. [IponieHTHBIE BBIYMCIICHUS B
npodeccuoHanbHBIX 3a1a4ax. [I[pumeHeHre ypaBHEHU U HEPABEHCTB K PEILICHUIO
MaTeMaTHYeCKUX 3aJady M 3a7ad W3 Pa3IW4YHbIX oOJacTed HayKd U peanbHOMN
KU3HU
IIpakTH4yeckne 3aHATUHA
[IponieHTHBIE BBIYUCIEHUS B pacyeTax »dJeKTpudyeckux ueneil. I[Ipumenenue 2
YPAaBHEHUH U HEPABEHCTB B pacyeTax IEKTPUUECKUX Lenei
Tema 1.5. Copepxanue yueOHOTO MaTepHana
[TocnenoBarenbHOCTH ITocnenoBaTenbHOCTH, CHOCOOBI 3aJaHHs IIOCIIENOBATENIbHOCTEH. MOHOTOHHEIE 2

Y TIPOTPECCHUH

MMoCJICA0BATCIBbHOCTH. ApI/I(I)MeTI/I‘{CCKaSI n TCOMETpHUICCKAA mporpeccuu.
beckoneuno y'6BIBaIOH_Ia$[ ICOMCTPHUUCCKAA IIPpOrpeCcus. CyMMa OCCKOHEYHO

15
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PryTUC Aucm 16
y6bIBaIOH.Ieﬁ PCOMeTqueCKOﬁ MporpecCuu. qDOpMyJ'Ia CJIOXKHBIX IMPOLCHTOB.
Hcnonp3oBanue nporpeccun  jisd  pelICHUA PpPCaJIbHBIX 3aJdad IIPUKIAJHOIO
XapaxkTepa
HpaKanecKne 3aHATHUSA
Pemenue 3amau Ha mporpeccuun
Tewma 1.6. Coneprkanne ydeOHOT0 MaTepurana

OyHKIUH U TpapUKH

Oynkusa, crnocodwl 3amanus GyHkuun. ['paduk pyskmuu. Bzanmao oOpaTHBIC
dbynkuun. OOnacTe ompeneseHUus M MHOXKECTBO 3HaueHW ¢yHkuun. Hymm
¢ynkmu. [IpoMexxyTKH 3HAKOMTOCTOSIHCTBA. UETHBIC M HEUETHBIC (DYHKIIUA

IIpakTHyeckue 3aHATHS

[Toctpoenue rpadukoB GpyHKIHIT

Tema 1.7
Bxo1HOM KOHTPOJIb

Copepxanre yueOHOT0 MaTepuana

Bouncnenuss u npeoOpa3zoBaHMsA. YpaBHEHHMS W HepaBeHCTBAa. l'eomerpus Ha
IUIOCKOCTH

HpaKanecmle 3aHATHUSA

Kontponbnas padota mo pazaeny 1

Paszgea 2. CreneHu u Kop

HU. CTeneHHas, MOKa3aTeJbHas U Jorapupmudeckas GyHKuust

Tema 2.1.
Apudmernueckuit
KOPEHb N—OH CTENEeHU

Copepxanue yueOHOTO MaTepHaa

Apudmernueckuii KOpeHb HATYpalbHOU cTeneHu. JlecTBus ¢ apupMeTHISCKUMHU
KOPHSMH N—OW CTENEHU

Tema 2.2.

Crenenu. CranmapTHas
dhopma 3amucu
JEHCTBUTENHFHOTO YUCIIA

Coneprkanne yueOHOT0 MaTepurana

Crenenp ¢ nensiM mokazatenem. CtangapTHas (Gopma 3amucu JeHCTBUTEIBHOTO
yucna. Mcrnons3oBanne moaXoAsIiet GopMbl 3aITUCH ACHCTBUTEIBHBIX YHCEIT IS
pelieHusT TPaKTUYECKUX 3aJad M MpeJcTaBlieHus JaHHbIX. CTeneHb ¢
panroHaIBHBIM TOKa3zaTesneM. CBolicTBa cteneHu. [IpeoOpa3oBaHue BBIpaKEHUH,

OK-01,
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Aucm 17

COACPpKaUX CTCIICHU C pallMOHAJIBHBIM ITOKA3aTCJICM

IIpakTHYecKue 3aHATHS

[IpeoOpa3oBanue BBIpOXKEHHM, CcoJIepXkallMX CTENEHH C  paldOHAIbHBIM
[OKa3aTesleM

Tema 2.3.
CreneHHast pyHKIUS

Copneprkanue y4eOHOro MaTepuana

CrenenHass (yHKUMS C HaTypalbHbIM M LEJNbIM IOKa3aTeneM. EE cBolicTBa u
rpa¢uk. CoiicTBa 1 rpaduK KOPHS N-Oi CTENEHH

Tema 2.4.
HppaunonaibHbie
ypaBHEHUS

1 HepaBEHCTBA

Conep:xaHue y4eOHOro MaTepuaJia

HppanmonaibHble ypaBHEHHUS U HEPABEHCTBA

IIpakTyeckune 3aHATHS

Pemenue uppanroHalbHbIX ypaBHEHUH 1 HEPABEHCTB

Tema 2.5.
[Ipumenenue CBOMCTB
CTENEeHHON (YHKLIUU

Coneprxanue yueOHOro MaTepuaa

Hcrnonb30BaHWE CBOMCTB CTENEHHOM (YHKIMH TPU PEUICHUW YypaBHEHUH U
HEPaBEHCTB

IIpakTryeckune 3aHATHS

KoHTponbHas padora o temam 2.1 - 2.4 paznena 2

Tewma 2.6. Coneprxanue yueOHOro MaTepuasa
HokazaTenbHas Ioka3zarenbHas GyHKIM, €€ cBOICTBA U rpaduK
¢byHKIMA,
€¢ CBOWCTBA
Tema 2.7. Coneprxanue yueOHOro MaTepuaa
IlokazarenbHbIe

[Toka3zaTenbHbIE YpaBHEHUS U HEPABEHCTBA
ypaBHEHHUS
Y HEpaBEHCTBA
Tema 2.8. Coneprxanue yueOHOro MaTepuasa
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PryTUC Aucm 18

IIpumeHeHue CBONCTB

IIpakTHYecKne 3aHATHSA

TOKa3aTeNbHOM QYHKINA | Pemenue MOKA3aTeIbHbIX YPABHEHUH ¥ [TOKA3ATEIbHBIX HEPABEHCTR 2
KonTponsnas padbora no temam 2.6 - 2.7 paznena 2 2
Tewma 2.9. Coneprkanue yueOHOro MaTepuana
Jlorapugm IHUCIA. | Jlorapudm uncia. JlecITUHUHBIN U HATYpaJIbHBIN JTorapu@mbl 1
HecaTnunsbiit u
HATypaJbHbIN
Jorapu@msl
Tema 2.10. Coneprxanue yueOHOro MaTepuasa
CaoiicTsa oraprgmos [IpeobpazoBaHne BeIpaXKEHHIA, COACPIKALINX JIOTAPU(DMBI 1
IpakTnyeckue 3aHATHA
[IpeobpazoBanne BBIpaKEHHIA, COACPIKALINX JIOTAPUDMBI 2
Tema 2.11. Coneprkanne yueOHOT0 MaTepurana
Jlorapudmudeckas Jlorapudpmuueckas ¢pyHKIus, €€ CBOWCTBA U TpaduK 1
(dyHKIMS, €e CBOMCTBA
Tema 2.12. Coneprxanue yueOHOro MaTepuaa
Jlorapugmmaeckue Jlorapugmuueckue ypaBHEHHs 1 HEPaBEHCTBA 2
YPaBHCHIA " MIpakTuueckue 3anaTus
HEPaBEHCTBA =
Pemenue norapudmuueckux ypaBHEHUI U HEPABEHCTB 2
Tema 2.13. IIpodeccnonaabuo OpPHEHTHPOBAHHOE co/ep;KaHue (conepxkanue
Jlorapugmsl B Ipupoje U | NPUKJIATHOTO MOAYJIs1)
TEXHUKE Coneprkanre y4eOHOro MaTeprasa 0,5

[Ipumenenune norapudma. Mcropusi pasButus matematuku. Jlorapudmmuyeckas
cnvpais B npupone. Ee maremarndeckue cBoiictBa. Mcmonb3oBaHue rpadukos
(GYHKUIMH A7 MCCIeNOBaHMs IMPOIECCOB M 3aBUCHUMOCTEH, KOTOPHIE BO3HHUKAIOT
IpU PeLISHUH 3a/1a4 U3 PA3JIMYHbIX 00J1acTel HAyKU U peallbHOM )KU3HU

Tema 2.14.

Coneprxkanue ydeOHOro MaTepuana
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T DEIEPAJIBHOE TOCYJAPCTBEHHOE BIOI>)KETHOE OBPA30OBATE/IbBHOE CMK
,7@ _ YYPEXXEHVE BbICIIETO OBPA3OBAHVISI PTYTUC
N «POCCUUNCKNN TOCYOJAPCTBEHHBIV YHUBEPCUTET
TYPU3MA "I CEPBUCA»
PryTUC Aucm 19
IIpumeHeHue IIpakTHYecKne 3aHATHSA

JoTapu(MOB K PEIICHUIO
3aaqy

Pemrenue norapupMudeckux ypaBHEHHH U HEPaBEHCTB

KonTponsnas padora no tTemam 2.9 - 2.12 pasnena 2

KonTponbnas padota

Paspnen 3 IIpsimble U JIOCKOCTH B IPOCTPAHCTBE

Tema 3.1. Coneprkanre ydeOHOro MaTepraa
IToBTOpEHME OcHoBHbIe GUryphl, (akTel U TeopeMbl IuaHUMETpuH. OCHOBHBIC TOHSATHS
IVTAaHUMETPHH. crepeoMeTpuu. Touka, TmpsimMasi, IUIOCKOCTb, THpocTpaHcTBo. I[loHATue 00
Octostble TOHATHA | axcmoMaTHUeCKOM HOCTPOGHHH —CTEPEOMETPHMH: AaKCHOMBI CTEPEOMETPHH U
CTepEOMETPUH

CJIEJICTBUS U3 HUX
Tewma 3.2. Coneprkanne y4eOHOro MaTepurana
[Ipsimble U TUIOCKOCTH B3aumHOe pacnosio)keHHe IpsAMBIX B IPOCTPAHCTBE:  IE€pPECEKAIOLIUECH,
B IIPOCTPAHCTBE. | papajulebHblE M CKpeluBaromuecss mpsimble. [lapannenbHOCTh NpsAMBIX U
IlapasnenbHOCTS . IUIOCKOCTEM B IPOCTPAHCTBE: NapajuleJbHbIE IMpsIMbIE B IPOCTPAHCTBE,
OpsSMBIX,  TPSIMOH |

IIJIOCKOCTH, IUIOCKOCTEH

MapajuleIbHOCTh TPEX NPSAMBIX, NAPAUICIbHOCTh NPSMOW U IUIOCKOCTH. YTIIBI €
COHANPABJICHHBIMU CTOPOHAMM, VYIOJd MEXAy TMPSMBIMH B TPOCTPAHCTBE.
[TapannensHOCTH IJTIOCKOCTEM: napasieibHbIe IJIOCKOCTH, CBOIICTBa
napajuleNbHBIX  IUIocKocTed. [Ipocteiimme MpoCcTpaHCTBEHHBIE (QUTYyphl Ha
TUTOCKOCTH: T€TPadAp, KyO, mapajuiesienurel, IOCTPOSHUE CeYSHU I

Tema 3.3.
[lepneHauKyASIPHOCTD
NPAMBIX

M TNIOCKOCTEH

Coneprkanne yaeOHOT0 MaTepurana

[leprieHAUKYISIPHOCTh TPSIMOM M IJIOCKOCTH: MEPHNEHAMKYJSpPHbIE MpsSMbIe B
MPOCTPAHCTBE, MpsAMbIe MapajulelibHble W TEPHEHAMKYJSPHbIE K TJIOCKOCTH,
OpU3HAK MEPIEeHIUKYIIPHOCTH MPSIMOM W IUIOCKOCTH, TeopeMa O MpsiMOi
NEePHEHANKYJISIPHON MIIOCKOCTH

Tema 3.4.
Vel Mexay MNOpsMbIMU
U IUIOCKOCTSAMHA

Copepxanue yueOHOT0o MaTepHana

Yrael B MMPOCTPAHCTBE: YTOJ MCKAY HpﬂMOfI H ININIOCKOCTBIO, I[ByrpaHHHﬁ yroiu,

OK-01,
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A @OETEPAJIBHOE TOCYIAPCTBEHHOE BIOIKETHOE OBPA3OBATEJIBHOE CMK
,7@ _ YYPEXXEHVE BbICIIETO OBPA3OBAHVISI PTYTUC
N «POCCUUNCKNN TOCYOJAPCTBEHHBIV YHUBEPCUTET
TYPU3MA "I CEPBUCA»
PrYTUC Aucm 20
JIMHENHBIN yrojl ABYIpaHHOro yria. llepneHaukyisp ¥ HAaKJIOHHBIE: PACCTOSHUE
OT TOYKH JI0 IJIOCKOCTHU, PACCTOSIHUE OT MPSAMOIL 10 TIIOCKOCTH, IPOEKLUs (UTYPBHI
Ha TIJIOCKOCTB. HepHeH,Z[I/IKyHSIpHOCTL IJIOCKOCTEN: IMPU3HAK NCPIICHAUKYIIAPHOCTU
JBYX IIockocTel. Teopema 0 TpEX nepneHIuKyIsipax
Tema 3.5. IIpo¢eccuonaibHo OPHEHTHPOBAHHOE coaepxaHue (conep:xxanue

[Ipsimbie ¥ TIIOCKOCTH
B MMPAKTHYECKUX 3aJadax

NMPUKJIATHOTO MOYJIAA)
Coneprxanue yueOHOro MaTepuasa

IIpakTryeckune 3aHATHS

PacnionoxkeHne mnpsMbIX M IUIOCKOCTEH B OKpyXkaroleM Mupe (mpupoje,
HCKYCCTBE, apXUTEKType, TEXHUKE). Pelienne npakTHKO-OpueHTUPOBAHHBIX 3a7a4

Tewma 3.6. Copepxanre yaeOHOT0 MaTepuaa
OcHoBHbIe B3anMHOe pacnonokeHue NpsMBIX M IUIOCKOCTEH B IpocTpaHcTse. [locTpoeHne
MIPOCTPAHCTBEHHBIE CeUeHUi
uryper IIpakTH4yeckue 3aHATUHA
u ux
KontponbHas paborta mo pazaeny 3
B3aMMOPACIIONI0KEHHUE

Pa3nen 4. Koopaunatsl u

BEKTOPLI B IIPOCTPAHCTBE

Tema 4.1.

Bexkropsl B
npoctpaHcTBe. [elicTBus
C BEKTOpaMu

Coneprxkanne ydeOHOr0o MaTepurana

BexTop Ha muockoctd W B mpoctpaHcTBe. ClokeHHWE M BBIYUTAHUE BEKTOPOB.
YMHOKeHHe BeKTOopa Ha yKcio. PaznoxkeHue BekTopa 1o TpéM HEKOMIUIaHAPHBIM
BekTopaMm. [lpaBunmo mapamienenunena. PemieHuwe 3amad, CBSI3aHHBIX C
NPUMEHEHUEM IPaBUII IEUCTBUN C BEKTOpaMU

IIpakTHyeckue 3aHATHS

Pemienue 3aa4, CBA3aHHBIX C IPUMCHCHUCM IIPABUJT JIENCTBUI C BCKTOpaMu

Tema 4.2.

Koopaunatsl B
MIPOCTPAHCTBE.
[Ipocreiimue 3a7a4u

Copepxanne yueOHOTO MaTepuana

[IpsimoyronpHasg cucrtemMa KOOpAMHAT B mpocTpaHcTBe. KoopauHatel BeKTOpa.
[Ipocreitmme 3amaur B KOOpJAMHATax. YTON Mexay BekTopamu. CkalsipHOE
IMPOU3BCACHUC BCKTOPOB. Brraucnenne YIJIOB MCXKAY NPSAMBIMHU U TJIOCKOCTIAMMU.

OK-01,
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T DEIEPAJIBHOE TOCYJAPCTBEHHOE BIOI>)KETHOE OBPA30OBATE/IbBHOE CMK
,7@ _ YYPEXXEHVE BbICIIETO OBPA3OBAHVISI PTYTUC
N «POCCUUNCKNN TOCYOJAPCTBEHHBIV YHUBEPCUTET
TYPU3MA "I CEPBUCA»
PryTUC Aucm 21

B KOOpAHWHATax

KOOpIII/IHaTHO-BeKTOpHHﬁ MCTO/ IpXU PCIICHUU I'COMCTPUICCKUX 3a/1a1

IIpakTHYecKue 3aHATHS

Brrunciaenue YIJI0B MCXKAY MPAMBIMH U IINIOCKOCTSAMMH. KOOp,I[I/IHaTHO-BCKTOpHHﬁ
MCTO/J IIpU PpCIICHUH I'COMCTPHUICCKUX 3a/1a1

Tewma 4.3.

[IpakTuxo-
OpUEHTUPOBaHHbBIE
3a/1a4M Ha KOOPJAWHATHOU
IJIOCKOCTH

IIpodeccnonaabHo
MPUKJIAJTHOTO MOYJIfA)
Copepxanne yueOHOT0 MaTepHana

OPHEHTHPOBAaHHOE cofiepKanme (conep:kaHue

HpaKanecmle 3aHATHUSA

KoopaunatHass miockocTh. BbluncieHHe pacCTOSSHUM MW IUIomIaAed  Ha
KOOpI[PIHaTHOﬁ IIJIOCKOCTH. KOJIH‘-I@CTBGHHLIG paC‘-ICTBI

Tema 4.4.

Pemenue 3a7a4 Ha
KOOPJUHATHI

U BEKTOPBI

Coneprkanue yueOHOTO MaTepralia

KoopanHaTHO-BEKTOPHBIN METOJ ITPU PEIIEHUU F€OMETPUUECKHX 3a1ad. PenieHue
3a/a4, CBSI3aHHBIX C IMPUMEHEHMEM MpaBUJ JACUCTBUH € BEKTOpaMu. 3aJauu
IJIAHUMETPUH U CTEPEOMETPUM U METOBI UX PELICHUS

HpaRTn'{ecKne 3aHATHUHSA

Pemenne 3amad, CBSA3aHHBIX C NPUMEHEHHEM IPABWI JIEUCTBUM C BEKTOPAMH.
3a1auM JIaHUMETPUHU U CTEPEOMETPUU U METOJBI UX PEILIECHUS

Kontponbnas padota no pasaeny 4

Paszgea S. OcHoBbI TpUroHOMeTpUH. TpUroHoMeTpuueckue GyHKUUM

Tema 5.1.
OCHOBBI TPUTOHOMETPUHN

Copepxanue yueOHOT0o MaTepHana

CI/IHYC, KOCHMHYC W TaHI'CHC YHCJIOBOI'O apryMcEHTaA. ApKCI/IHYC, APKKOCHHYC,
APKTAHI'CHC YHCJIIOBOTI'O ApryMcCHTa. TpI/IrOHOMeTpI/I‘-ICCKaH OKPY’KHOCTb,
OMPCACIICHUC TPUTOHOMCTPHUICCKUX (I)YHKHHﬁ YUCJIOBOT'O apryMeHTa

IIpakTHYecKue 3aHATHSA

OmnpeneneHye TPUTOHOMETPUUECKUX (PYHKIUI YHCIOBOTO apryMeHTa

Tema 5.2.
OCHOBHEBIE

Cojeprkanue y4eOHOro MaTepuana

[IpeoOpa3zoBanue TPUTOHOMETPHUECKHUX BBIPXKEHUIA. OcHoBHbIE

OK-01
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T DEIEPAJIBHOE TOCYJAPCTBEHHOE BIOI>)KETHOE OBPA30OBATE/IbBHOE CMK

,7@ _ YYPEXXEHVE BbICIIETO OBPA3OBAHVISI PTYTUC

N «POCCUUNCKNN TOCYOJAPCTBEHHBIV YHUBEPCUTET

TYPU3SMA U CEPBUCA»
PryTUC Aucm 22
TPUTOHOMETPUUECKUE TPUTOHOMETpUYECKHE (HPOPMYJIbI
TOKJECTBA
Tema 5.3. Copepxanre yueOHOTO MaTepuana
Hepuonnyeckne Oyuknus.  [lepuonnyeckue ¢yHkuu. TpuroHomerpudeckue GYHKIUH, WX 1
GynKmy. CBOWCTBA U TpapUKU
TpuronomeTrpudeckue
GhyHKIIH
Tema 5.4. Coneprkanue ydeOHOr0o MaTepuasa
IIpeobpasosanue CxkaTtue u pacTspkeHue rpaduKoB TPUTOHOMETPUYECKUX (DYHKIIUH. 1
rpaduKoB [Ipeo6pazoBanne rpaKOB TPUTOHOMETPHUECKUX (PYHKITHIA
TPUTOHOMETPUUYECKUX
byHKIMI
Tema 5.5. IMpodeccuonanbHo OpPHMEHTHPOBAHHOE cojep:KaHue (conepxkanue
Onucanue NPHUKJIATHOTO MOIYJIs1)
IIPOU3BOICTBEHHBIX Copepxanue yueOHOro Marepuaa
IIPOLIECCOB ¢ TOMONIbIO | Micronk30BaHuE CBOMCTB TPUTOHOMETpUYECKNX (DYHKIUN B MpodeccrHoHaNIbHBIX 0,5
rpadukoB GyHKIHIA 3agadax. Mcmonp3oBanue rpadukoB (QyHKIMA IS UCCIETOBAaHHS TPOLECCOB H
3aBUCHUMOCTEHN, KOTOphIE€ BO3HUKAIOT MPH PEIICHWHU 33aJad U3 JPYTHUX Y4eOHBIX
JUCIUIUIMH U peaIbHOM JKU3HU

Tema 5.6. Coneprxanue yueOHOro MaTepuasa
Ob6patHbie Ob6parnbie pynkuu. ObpatHbie Tpuronomerpuyeckue GyHkiuu. Mx cpoiictBa u 1
TPUTOHOMETPUUYECKUE rpaduky
byHKIIN
Tema 5.7. Coneprxanue yueOHOro MaTepuaa
Tpuronomerpiieckue IIpakTHYecKue 3aHATHS
YPaBHCHHA Pemenne TpuroHOMETpUYECKUX YPaBHEHUM 4
Tewma 5.8. Coneprkanue yueOHOr0o MaTepurana
Tpuronomerpuieckne [Ipumepsl  TPUTOHOMETPUYECKHE  HEpaBEeHCTBA.  PemieHne  mpocTermmx 1
HEPABCHCTBA TPUTOHOMETPUYECKUX HEPABEHCTB B TOM YHCJIE C HCIIOJIb30BAHMEM CBONCTB
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T DEIEPAJIBHOE TOCYJAPCTBEHHOE BIOI>)KETHOE OBPA30OBATE/IbBHOE CMK
,7@ _ YYPEXXEHVE BbICIIETO OBPA3OBAHVISI PTYTUC
N «POCCUUNCKNN TOCYOJAPCTBEHHBIV YHUBEPCUTET
TYPU3MA "I CEPBUCA»
PryTUC Aucm 23
byHKIMHA
IIpakTnyeckune 3aHATHS
Pemienne npocTeWIIMX TPUTOHOMETPUYECKMX HEPABEHCTB B TOM UHUCIE C
HCIIOJIb30BaHUEM CBOMCTB (DYHKIIMI
Tema 5.9. Copepxanue yueOHOT0o MaTepHana
Pemenne 3ala4 | TpuroHOMeTpUYECKUE BbIPAXKEHUS], YPABHEHUSI U1 HEPABEHCTBA
TPUTOHOMETPUH

IIpakTHYecKHue 3aHATHS

KonTponbHas pabota mo pazueny 5

Pasnen 6. [IpousBoanas pyHkium, ee npuMeHeHne

Tema 6.1. MOHOTOHHOCTh
GyHKIIUU.  DKCTPEMYMBI
dbyHKIIN. Touku
3KCTpeMyMa

Coneprxkanne ydeOHOr0o MaTepurana

[IpoMexxyTkn MOHOTOHHOCTH (DyHKIHMH. MakCUMyMBl U MHHUMYMBI (QYHKIUH.
Haubosnpiiee n Hanmenblee 3HaYeHUE (PYHKIUN HA TPOMEKYTKE

HpaKanecmle 3aHATHUSA

Haxoxnaenne makcumyma u MuHuMyMma QyHkuuu. HamGombiiee u HauMeHblee
3Ha4YeHHe PYHKLIUHU Ha IPOMEKYTKE

Tema 6.2. Ilousatue

Coneprxanue yueOHOTO MaTepralia

0 HCIPEPLIBHOCTH | HenpepbIBHBIC PYHKIIMHA. METOI HHTEPBAJIOB JJIs PEIICHUS HEPABEHCTB
byHKIH IIpakTHyeckue 3aHATHS

Pemenne HepaBEHCTB METOOM UHTEPBAJIOB
Tema 6.3. Coneprxanue yueOHOro MaTepuasa

[TpousBoaHas GyHKIHH

[IpousBonnas ¢yukuu. [Ipom3BoaHbIE 3JIeMEHTapHBIX (YHKIHMNA. DOpMyIIbI
HaXO0XJICHUS IPOU3BOJHON CYMMBI, IPOU3BEACHMSI U YACTHOTO

Tema 6.4.
['eomeTpuueckuii cMmbICI
MPOU3BOAHOMN

Coneprkanue ydeOHOro MaTepuana

['eomeTrpuueckuil cMmbICa NPOU3BOMHOM (YyHKIMH — YIIOBOM KOIPPHUIMEHT
KacaTeJIbHOM K rpaduky (yHKIHMU B TOUKE. YpaBHEHHE KacaTelbHOU K rpapuky
byHKIMN

OK-01,
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T DEIEPAJIBHOE TOCYJAPCTBEHHOE BIOI>)KETHOE OBPA30OBATE/IbBHOE CMK
,7@ _ YYPEXXEHVE BbICIIETO OBPA3OBAHVISI PTYTUC
N «POCCUUNCKNN TOCYOJAPCTBEHHBIV YHUBEPCUTET
TYPU3MA "I CEPBUCA»
PryTUC Aucm 24
Tema 6.5. IIpo¢eccuonaibHo OPHEHTHPOBAHHOE coaepxaHue (conep:xxanue
OuU3NYECKH CMBICIT | IPUKJIATHOTO MOXYJIS)
MIPOU3BOAHOMN Copepxanre yueOHOTO MaTepuaa
B npodecCHOHANBHBIX | Pu3ndeckuii (MEXaHUYECKHU) CMBICT MPOU3BOAHON. [IpuMeHeHnEe MPOU3BOAHOMN 0,5
3a/1auax JUTSL OTIPEJICJICHUsI CKOPOCTH TpoIiecca, 3aJaHHOro (GopMyoi mim rpadukoM
Tema 6.6. Coneprkanue y4eOHOro MaTepuasa
Hpumenenue Bospactanne u yObiBaHue (GYHKIUH, COOTBETCTBHE BO3pacTaHUs M YOBIBaHUA 1
TIPOU3BOHOM K| pynknum 3HaKy mnpomsBogHOH. IIpuMeHeHHME NPOM3BOAHON K HCCIIEIOBAHUIO
HMCCIIC/IOBAHUIO (yHKIIMIA (bYyHKIMIT HA MOHOTOHHOCTB M SKCTPEMYMBI.
Ha  MOHOTOHHOCTb U
KCTPEMYMBI
Tema 6.7. Copepxanue yueOHOTO MaTepHana
Uccnenosanne GyHKImit Anroput™m wuccienoBaHuss (QYHKIUA U TOCTpOEHHsS ee Tpaduka C TOMOIIBIO 2
H [IOCTPOCHHE IPa(HKOB npousBoAHOU. [locTpoenune rpaukoB MHOTOUWICHOB C MCTIOIB30BAHUEM alllapara
MaTeMaTU4YeCcKoro aHanusa. Mlctopusi pa3BUTHs MaTeMaTHUYECKOr0 aHaJIn3a
IIpakTHyeckue 3aHATHSA
[Toctpoenne  rpadKOB  MHOTOWICHOB C  HCIIOJIB30BAaHWEM  amrapara 4
MaTEMaTUYECKOr0 aHan3a
Tema 6.8. Coneprkanue ydeOHOro MaTepuasa
HauGonbmiee 1 | HaxoxneHne HauOONbLIET0 M HAMMEHbBIEro 3HaueHHs (YHKIUU Ha OTPE3KeE. 2
HaUMEHBIICC  3HAYCHUA | [[pyMeHEeHHE TPOU3BOJHOM i HAXOXKACHMS HAWIy4dlIero pelIeHUus B
(GyHKIMU Ha OTpE3KEe NPUKIAHBIX 3ajladyax, ISl  OINpeNeNIeHUs] CKOPOCTH Tpoliecca, 3aJaHHOro
dbopMyI0ii uitu rpaduKomM
IIpakTH4yeckue 3aHATUA
Haxoxaenne HamOONbIIEro M HAaWMEHBIIETO 3HAYEHUS (QYHKIMH Ha OTpE3Ke. 4

[IpumeHeHre TPOM3BOMHOM I HAXOXKACHUS HAWIY4YIIEro pEIICHHUs B
IMPUKIAIHBIX 33J1a4ax

Tema 6.9.
Haxoxxnenue

IIpodeccnonaabHo OpHEHTHPOBAHHOE coep;KkaHue (conepxkanue
NMPUKJIATHOTO0 MOY/JIs1)
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T DEIEPAJIBHOE TOCYJAPCTBEHHOE BIOI>)KETHOE OBPA30OBATE/IbBHOE CMK
,7@ _ YYPEXXEHVE BbICIIETO OBPA3OBAHVISI PTYTUC
N «POCCUNNCKNN TOCYOAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PryTUC Aucm 25
ONTHMAJIbHOIO Coneprxanue yueOHOro MaTepuasa
pesynbrata ¢ nomoueio | [IpukinanHeie 3agaun, B TOM YHCIIE COLUATbHO-DKOHOMUYECKOTO U (PU3MUECKOro 0,5
IIPOU3BOHON B | XapakTepa, UX pelIeHHE CPEACTBAMU MAaTEMaTHUECKOTO aHAJIn3a
IIPaKTUIECKMUX 3aa9ax IIpakTHYecKue 3aHATHS
Pemienue 3a1a4 cpeicTBaMu MaTeMaTHUECKOTO aHAJIM3a 4
Tema 6.10. Pemenue | Comepxxanue yaueOHOro MaTepuasa
3ajad. IponsBonHas | luggpepernuposanne (GyHkmmii. MccnenoBanme (GYHKIHH ¢ MOMOIIBIO 2
ynxmm, npousBoHON. Hanbosnbliiee 1 HauMeHblee 3HaUeHUsl QYHKITUU
€C IIPUMCHCHHC IIpakTH4yeckue 3aHATUHSA
KoHTponbHas pabora 1o pazzaeny 6 2
Pazgena 7. MHOrOrpaHHMKH U TeJIa BpalleHUs OK-01,
Tema 7.1. Coneprxanue yueOHOro MaTepuasa
MHuororpasHuKH [IoHsATHE MHOrOrpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOIOTPAaHHUKA, BBIIMYKIbIE U 1
HEBBIMYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKAa MHOTOIPaHHUKA
Tema 7.2. Copepxanne yaeOHOT0 MaTepuana
Hpunsma. IpsamMast | [Tpusma: n-yronbHas npu3Ma; TpaHM ¥ OCHOBAHMS HPH3MbI; PAMAs M HAKIOHHAS 2
U NpaBUJIbHASA NIPU3MBL Opu3Mbl; OOKOBask ¥ TIOJNHAs T[OBEPXHOCTh MPU3MBI. IJIEMEHTHI IPHU3MBI.
[IpaBuiibHas npusma
Tema 7.3. Coneprxanue yueOHOro MaTepuasa
Hapannenenuren, Ky6 [apannenenunen, NpsSMOYTOJbHBIN mapajienenunes M ero cpoiictBa. KyoO. 2
Ceuenue Ky0a, mapajienenumneaa
Tema 7.4. Copepxanre yueOHOTO MaTepuana
Hupamnna. IlpaBuibHas | [Tupammaa: n-yronpHas MHPAMUIA, TPAHM H OCHOBAHME MHUPAMUIBL, OOKOBAS U 2
nupaMusa.  YCEUYCHHAs | rojHast MOBEPXHOCTH MMPAMH/IBL; IPABMIbHAS M YCCUSHHAS THPAMU/IA. DIEMEHTHI
IpamMuzia nupaMu/bl. BerunciaeHue 371eMeHTOB MHOTOTPAHHUKOB: péOpa, IMaroHalu, yIibl
IIpakTHyeckue 3aHATHS
Brruncnenue 31eMeHTOB MHOIOI'PaHHHUKOB: pEOpPa, TUaroHaiu, yribl 4
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GENEPAJIBHOE TOCYOAPCTBEHHOE BIOIPKETHOE OBPA3OBATEJIBHOE CMK

,7@ _ YYPEXXEHVE BbICIIETO OBPA3OBAHVISI PTYTUC
N «POCCUNNCKNN TOCYOAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PryTUC Aucm 26
Tema 7.5. Coneprxanue yueOHOro MaTepuasa
bokoBas ~ m  TONHAA | [Inomane GOKOBOM MOBEPXHOCTH M IIOJTHOM HOBEPXHOCTH HPSMOM HPH3MEL, 2
HMOBEPXHOCTb  IIPU3MBL | [ommaib  OCHOBAaHWH, TeopeMa O OOKOBOW TMOBEPXHOCTH TMPSMOW TPHU3MBI.
ITHPaMHU/IBI [Inomans OOKOBOM MOBEPXHOCTH UM TIOBEPXHOCTH TNPABWIIBHOM MHpaMUIbI,
TeopeMa O IUIOIA OOKOBOM MOBEPXHOCTH YCEUEHHOW MUPAMUIbI
IIpakTHyeckune 3aHATHSA
Brrancnenne miomann OOKOBOW IMOBEPXHOCTH W TOBEPXHOCTH TPABUIIBHOM 4
UPaMUIBI
Tewma 7.6. Coneprxkanne ydeOHOT0 MaTepurana
JBroxenne B | JIBmkenne B mpocTpaHcTBe. CuMMeTpuss B IPOCTPAHCTBE: CUMMETPUS 2
HIPOCTPAHCTBE. OTHOCUTENIbHO TOYKH, MPSAMOH, TUIOCKOCTU. DJIEMEHTHl CUMMETPUHU B NUpamMuiax,
CummeTpust B | mapamnenenunenax
IIPOCTPAHCTBE
Tema 7.7. Coneprxanue yueOHOro MaTepuaa
paBuibHbIe [IoHsATHE NpPaBUIBHOIO MHOIOTPaHHUKA; IPAaBWIbHAS IIPU3Ma U IPAaBUIIbHAL 2
MHOT'OI'paHHHUKH, UX | mupamuaa; npaBUiibHAs TPEYTroJibHAS MUPAMHUAa W MPABUIBHBIN TeTpa’ap; KyO.
CBOMCTBA IIpencraBinenue © NpaBUIBHBIX MHOTOTPAHHUKAX: OKTajdAp, MJOACKadIp U
uKocasp. JIBmkeHue B HPOCTpaHCTBE. DJIEMEHTbl CUMMETPUM B IPABHIIBHBIX
MHOTOTrpaHHHMKaX
Tema 7.8. Cummetpus B | IlpodeccuonanbHo OpPHMEHTHPOBAHHOE coep:KkaHue (conepxkanue
npodeccun. CeueHus | NPUKJIAJIHOTO MOYJIsI)
MHOTI'OI'PaHHHUKOB CopneprxaHue yueOHOro MaTepuasa
B IpodeccuOoHaNbHbIX | CHMMETpHsT B TPHUPOIC, apXUTEKType, TEXHHKE, B ObITYy, B mpodeccuu. 0,5
3ajavax Hcnonp3oBaHue IBMKEHUIM B MPOCTPAHCTBE MPHU PELICHUH NPO(HECCHOHAIBHBIX
3anay. CeueHus npusmbl U nupaMmufsl. [locTpoeHne cedeHnit MHOTOrpaHHHMKOB,
UCIIONIb3Ysl METOJ| CJIeZIOB. BBIMONHEHHE BBIHOCHBIX IUIOCKUX YepTeXed u3
PHUCYHKOB MPOCTHIX 00BEMHBIX (HUTYD (BHI CBEPXY, COOKY,CHH3Y)
IIpakTH4yeckne 3aHATUA
BrImonHeHue BBIHOCHBIX IUIOCKUX YEPTEXEW M3 PUCYHKOB IMPOCTBIX OOBEMHBIX 4
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¢buryp (Bux cBepxy, cOOKy,CHHU3Y)
Tema 7.9. CopepxaHre yaeOHOTO MaTepuana
Humngp, CTO | [lunuHapuyeckas IMOBEPXHOCTb, 00pa3yloUIUe IMWINHIAPUYECKON MOBEPXHOCTH,

cocrasitronne. Ceuenue
IAH]IpA

OCb IWIMHIpPUYECKON moBepxHOocTH. LlwnmHap: ocHoOBaHuss ©  OoKoBas
MOBEPXHOCTh, 00pa3yomiasi U OCbh; IUIOMIAJb OOKOBOW M IOJHOW MOBEPXHOCTH.
W3o0paxenne UWIMHApa Ha IUIocKocTH. Pa3Béprka wnwumuHapa. CedeHus
HWIMHAPA (TUIOCKOCTHIO, MapaJIeIbHON WU NEPICHIUKYIJIIPHON OCH IIMJIMHIPA)

Tema 7.10. Coneprxanue yueOHOro MaTepuasa
Komnyc, CTO | Konnueckass HOBEPXHOCTh, O0pa3ylollue KOHWYECKOM TMOBEPXHOCTH, OCbh U
coctapystonue. Ce4eHNe | pepimHa KOHMIECKOH MOBepXHOCTH. KOHYC: OCHOBAHME M BEpIIMHA, 06pa3yromas
KOHYyCa 1 OCh; TUIONIA/Ih OOKOBOH M TOJIHON OBEPXHOCTH
Tema 7.11. Coneprkanne ydeOHOro MaTepuana
YcedeHHbIHI KOHYC. | Vcey€HHBIN KOHYC: 00pa3yroIIiue U BbICOTA; OCHOBAHUSA U OOKOBas MOBEPXHOCTD.
Ceuenne YCCUCHHOTIO | [300pakeHre KOHyca Ha IuiockocTtd. Pa3Béprka konyca. CedeHus KOHyca
KoHyCa (TUTOCKOCTBIO, TapajuIeIbHONM OCHOBAaHWUIO, W IUIOCKOCTBIO, MPOXOJAIICH uepes
BEPIINHY)
IIpakTHyeckue 3aHATHS
Borunicnenue pa3BEpTKH, CEUEHUS KOHYCa
Tema 7.12. Coneprxanue yueOHOro MaTepuaa

Mlap wu cdepa, wux
CEUEHUs

Chepa wm map: meHTp, paawyc, AUAMETpP; IUIOMAIAh TMOBEPXHOCTH C(hephl.
B3aunmHoe pacnosnoxenue cdepsl U TUIOCKOCTH; KacaTesbHas IJIOCKOCTh K cdepe.
N3o6paskenue chepsl, mapa Ha wiockocTd. CeueHus mapa

Tema 7.13.
I[Tousstne 00  00OBEME
Tena. O0BEMBI

MHOT'OTPAaHHUKOB U TECJI
BpalllCHUs

Copepxanue yueOHOT0O MaTepHana

[Tonstne 06 o0nEme. OcHOBHbIE cBOHCTBA 00BEMOB Ten. OO0BEM MUpaMHIBI,
IPHU3MBI IIWIHHIPA, KoHyca. O0BEM T1apa u miomais ceps

IIpakTHYecKHue 3aHATHA

Brruncnenue 00bEMOB T€OMETPUYECKUX TET

Tema 7.14.

Conepxkanue yueOHOro MaTepHraia
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O0beMbl ©  TUIOIIATU
MMOBEPXHOCTEH MOTO0HBIX
TeN

[MomoOubie Tema B mpocTpancTBe. COOTHONIEHUS  MEXAY — IJIOMIAISIMH
MIOBEPXHOCTEN
1 00bEMaMHU HOIOOHBIX Tell

Tema 7.15. Coneprkanue yu4eOHOro MaTepurana

Kombunarmu MHororpaHHuK, onucaHHblil okono chepsl. Cdepa, BIMCaHHAS B MHOTOTPaHHUK
MHOI'OIrpaHHMKOB W TECI | yy B Teo0 BpalleHus. MHOTOIpaHHUK, BIIMCAHHBIN B TEJIO BpaIEHUS

BpalllCHUS

Tema 7.16. Coneprkanue ydeOHOr0o MaTepuasa

Kombunaryu Hcnonb3oBanrne KOMOMHALIMK MHOTOTPAHHUKOB U TEJ BPAIICHUS HA IPAKTHKE
TFEOMETPUUYECKUX TEJ Ha

IIPaKTUKE

Tema 7.17. Pemenune
3a1a4. MHOTOrpaHHUKYU U
TeJa BPaIICHUS

Copepxanue yueOHOTO MaTepHana

IIpakTH4yeckne 3aHATUA

Bbluncnenne BenuuuH - (IVIMHA, yroj, o0O0BEeM, IUIOIAAb IOBEPXHOCTH)
reoMeTpHUYECKUX PUTYp, UCHIOIB3YS N3yUEHHbIE HOPMYIIbI U METOABI

KonrtponsHas pabora

Pasnen 8. IlepBooOpa3nas pyHKkumu, ee npuMeHeHHe

Tewma 8.1. Coneprkanue ydeOHOro MaTepuana

HepBoobpasHast [TepBooOpaznas. Tabauia nepBooOpa3HBIX

GbyHKIIN

Tema 8.2. Ilnomans | Conepxanue yueOHOrO MaTepuasa

KPUBOJIMHEHHOH Wuterpan, ero reomeTpuueckuii u gusnueckuii cmbici. Berancnenue unTerpana
TpaneluH. dopmyna | o popmyne Herorona-Jleiibanna

Herorona — JleiiOuuma

IIpakTHYecKue 3aHATHS

Brrancnenue unrterpana no gpopmyne Herotona-JleiiOnmma

Tewma 8.3. IIpodeccnonaabHo OpPHMEHTHPOBAHHOE coep;kaHue (conepxkanue
OnpeneneHHsbIi NPHUKJIATHOTO MOIYJISA)
WHTErpa Coneprkanne y4eOHOro MaTepurana

OK-01,
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B npodeccuonansHoii | [lpakTHyeckue 3aHATHS
ACATCIEHOCTH U JKH3HH Pemenne 3amady Ha TNpUMEHEHHE HMHTErpaia Ui BBIYUCICHHUA (PU3UUECKUX 2
BEJIMYMH U IUIOIIAAEH
Tema 8.4. Pemnenne 3amau | Comeprkanue yueOHOTO MaTepuaia
Ha HAaXOXKACHNE | [TepBooOpa3Has M HHTErpall 2
nepBooGpasHon IIpakTHYecKkue 3aHATUS
U €€ IpUMEHEHUE
KonrtponsHas pabora no pazaeiny 8 2
Pasznen 9. Teopusi BeposiTHOCTEH M CTATHUCTHKA OK-01,
Tema 9.1. Coneprkanne yueOHOT0 MaTepuana
lIpencTaBnenue MaHHBIX | [IpencTaBieHME JAHHBIX C TOMONIBIO TaOmum ©  auarpamMm. CpejHee 2
n OnucaTelbHad | apudmeTnueckoe, MeauaHa, HauOOJblllee W HAaUMEHbIIEe 3HAYEHHUs, pa3Max,
CTaTHCTHKA JUCTIEPCHS], CTAHIAPTHOE OTKJIOHEHHE YMCJIOBBIX HA0OPOB
Tema 9.2. IIpo¢eccuonaibHo OPHEHTHPOBAHHOE coJaepxaHue (conep:xanue
CocraBienue TaONHI] | MPUKJIATHOTO MOY/JIs1)
u nuarpamm Ha npaktuke | Conepkanue yueOHOro MaTepuasa
[lepBuunass  oOpaboTKa  CTaTHCTHMYECKMX  JaHHBIX. [ 'paduueckoe X 0,5
npencraBieHue. HaxoxaeHne cpelHuX XapaKTEepUCTUK, HAOIJII0aeMbIX JaHHbIX.
[TprMeHeHre CTaTUCTUYECKUX METOJIOB ISl pelieHus MpodeCCHOHATbHBIX 3a/1a4
Tema 9.3. Coneprkanue ydeOHOro MaTepuana
Onepanun Hall | CnyqaifHple SKCIEPUMEHTHI (OIBITBI) U CIIyYaillHbIe COOBITHS. DJIeMEHTapHBIC 2
COOBITHSIMH, Hal | coOpiTus (Mcxozpl). BeposTHocTh cityuaiiHOro coObiTHs. bim3ocTs 4yacToThl M
BEPOATHOCTAMH. BEPOSITHOCTH  COOBITHH. CnydaifHple  ONBITBI  C  PAaBHOBO3MOKHBIMU
YcnoBHas BEpOATHOCTh JJIEMEHTApHBIMU  COOBITUSIMH.  BeposTHOCTM ~ COOBITMM B OmbITax ¢

PaBHOBO3MOKHBIMM 3JIEMEHTapHBIMU COOBITHsIMH. Omiepaliuu HaJ COOBITHSMHU:
nepeceueHne, 00beJMHEHUE, TPOTHUBONOIOXKHbBIE cOObITUA. [narpamMmmel Ditiepa.
@opmysia CIOKEHUS BEPOSTHOCTEW. YCJIOBHas BEpPOSATHOCTb. Y MHOKECHHUE
BeposiTHOCTEH.  JlepeBo  ciryyailHOro okcnepumenta. PopMmyna  IMOITHOU
BeposATHOCTH. HezaBucuMble coObITUS

29



T DEIEPAJIBHOE TOCYJAPCTBEHHOE BIOI>)KETHOE OBPA30OBATE/IbBHOE CMK
,7@ _ YYPEXXEHVE BbICIIETO OBPA3OBAHVISI PTYTUC
N «POCCUNNCKNN TOCYOAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PryTUC Aucm 30
IIpakTHYecKne 3aHATHSA
Brinonnenue onepanuii HaJ COOBITUSME, HaJl BEPOSTHOCTIMU 2
Tewma 9.4. Coneprkanue ydeOHOro MaTepuana
ONeMeHThI Komb6unaroproe mnpaBuno ymHoxeHus. [lepectanoBku u ¢akropuan. Ywucino 2
KOMOWHATOPHKH couetanuii. Tpeyronpauk Ilackans. @opmyna 6uHoma HperoToHa
Tema 9.5. IIpodeccnonaabHo OpHEHTHPOBAHHOE coep;KaHue (conepxkanue
BepositHOCTB NPHUKJIATHOTO MOAYJIST)
B npodeccuoHabHbIX | Conepikanne y4eOHOro MaTepurana
3aa4dax Brrunicnenue BeposTHOCTEH ¢ UCIONIb30BaHueM (popmyn komOuHaTopuku. OleHKa 0,5
BEPOATHOCTH  COOBITUSL B  MpOo(ecCHOHAIbHON  AesTenbHOCTH. Pemenue
po(heCCHOHANBLHBIX 33724 Ha BEPOSITHOCTh COOBITHS
IIpakTryeckune 3aHATHS
Brruncnenue BeposSTHOCTEH € UCIIOJIb30BaHUEM (HOPMYIT KOMOMHATOPUKHU 2
Tema 9.6. Coneprxanue yueOHOro MaTepuaa
Cepun BunapHsblii ciy4aliHpli ONBIT (MCHBITaHUE), ycleX W Heydaya. HeszaBucumble 2
NOCIE0BATCIILHBIX ucnbiTanuss. Cepusi HE3aBUCUMBIX UCHBITaHWN 10 mnepBoro ycnexa. Cepus
VCIIBITAHUH HE3aBUCUMBIX UCIIbITAaHUN bepHyium
Tema 9.7. Coneprkanue yu4eOHOr0 MaTepurasa
CrydaiiHble  BEOMYHHBI | CryyaitHas BEJIMYMHA. Pacnpenenenue BEPOSITHOCTEM. Juarpamma 4
1 pacTpeEICHUA. pacnpenenenus. [IpuMepsl pacrpeneneHuid, B TOM YHCIE, F'€OMETPUYECKOE U
Maremarnyeckoe OMHOMUANBHOE. Uucnossie XapaKTEPUCTUKU CITy4alHBIX BEJINYUH:

OXXKHUJaHue CIIy4aitHOM
BCIIMYNHBI

MaTeMaTUYECKOe OKUAAHWE, NUCIEPCUS M CTaHIAPTHOE OTKJIOHEHue. [Ipumepst
NPUMEHEHUS MaTeMaTUYEeCKOTO OXUJaHUus, B TOM 4YHCIE€ B 3aJadyax H3
MOBCEIHEBHON KM3HU. MaTtemarnueckoe OXUJaHWe OWHApHOW CIydaiHOM
BEIMYMHBL. MaTtemaTuueckoe OXHJAHHE CYMMbl  CIy4YalHbBIX  BEJIWYMH.
MaremaTHueckoe OXKHUJaHUE U IUCIIEPCUS TEOMETPHUECKOTO U OWHOMHAILHOTO
pacnpeneeHuit

Tema 9.8.

Coneprxkanue y4eOHOro MaTepuana
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3akoH OonpIIMX yHceld | 3aKOH OOJBIIUX YHCET U €ro pojib B HayKe, Mpupoje U odmiecTBe. BriOopouHbIii 2
HenpepsiBHbIE METOJ| uccieloBaHui. [IpuMepsl HENpPEepBhIBHBIX CIy4YalHbIX BeJWYWMH. PyHKIUA
Cly4ailHble  BEJIWYMHBI | IUIOTHOCTU paclpeleneHnus. PaBHOMEpHOE pacnlpelelieHHe W €ro CBOMCTBaA.
(pactipeneneHus). [TonsiTHE 0 HOPMATBLHOM paCIpeACIICHUN
Hopmainsnoe
pacnpesesieHue
Tema 9.9. Pemenue 3anau | Conep:xanue yueOHOrO MaTepuasa
KOMOMHATOPHUKH, OnemeHThl KoMOMHATOpUKH. COOBITHE, BEPOATHOCTH COOBITHSA. ClOXEHHWE W 1
CTaTUCTUKH W TCOPHH | yMHOKEHHE BEPOATHOCTEN
BEPOATHOCTEH IIpakTH4eckue 3aHATHA
Kontponbnas padota no pasaeny 9 2
Koncyabranuu 4
IIpome:kyTounas arrecrtauus 1,2 cemecTp IK3amMeH 24
Bcero: 258

31




eSS @OEIEPAJIBHOE TOCYJAPCTBEHHOE BIO/IKETHOE OBPA3OBATE/ILHOE CMK
2 _ VYPEXIIEHVE BbICIIETO OBPA3OBAHVISI PIYTUC
‘!\@ «POCCUMNCKUNUN TOCYOAPCTBEHHBIV YHUBEPCUTET
TYPU3SMA U1 CEPBUCA»
PrYTUC Aucm 32

3. MeToauvecKkue yKa3aHUs M0 MPOBEJAECHUI0 MPAKTHYECKUX 3aHATHIH/JIa00PaTOPHBIX
pador
[TpoBeneHne NpakTUYECKUX 3aHATUN MO3BOJIAET PEATU30BaTh CIAEAYIOIINE
JUJAKTUYCCKUEC LCJIU U 3aJa4u:
1) ONTHUMAJILHO COYETaTh JIEKIIMOHHBIE 3aHATHUS C CUCTEMAaTUYECKOM
CaMOCTOSITEIIHbHOM y‘-Ie6H0-HO3HaBaTe.HBHOI71 ACATCIIbHOCTBIO CTYACHTOB, UX TCOPCTUUCCKYTO
MOJITOTOBKY C NMPaKTUYECKOM;

2) pa3BUBATh YMEHHUs, HABBIKM YMCTBEHHOM paOOThI, TRBOPUECKOTO MBIILICHUS,
YMEHUS UCII0JIb30BATh TEOPETUUECKUE 3HAHUS JIUISl PELLICHUS IPAKTUYECKUX 3a]a4;

3) ®opMHpOBaTh YMEHHUE UCIIOJIb30BaTh CIIPABOYHYIO, IPABOBYI0, HOPMAaTUBHYIO
JIOKYMEHTALMIO U CIIELUAIIBHYIO JINTEPaTypy;

4) (bopMHpOBATH Y CTYACHTOB UHTEPEC UCCIIEOBATEIBCKOM NEATETbHOCTH;

5) OCYILECTBIIATh JUArHOCTUKY U KOHTPOJIb 3HAHUM CTYJIEHTOB 110 OTJAEIbHBIM

paszesiaM U TeEMaM [IPOrpaMMBbl.

Buabl npakTuyecKkux 3aHATHI

[IpakTuyeckass paboTa 3aKiIIOYaeTCs B BBINOJHEHUU CTYAEHTaMH, O] PYKOBOJCTBOM
npenojaBaTess, KOMIUIEKCAa Y4YeOHBbIX 3aJlaHMil HalpaBJICHHBIX HAa YCBOEHHE HAy4yHO-
TEOPETUYECKHX OCHOB Y4YeOHOW AMCUUIUIMHBI, TNPHOOpPETEHHE MPAKTHUYECKUX HABBIKOB
OBJIICHUSI METOAAMHU MTPAKTUYECKON PabOThl C IPUMEHEHUEM COBPEMEHHBIX HH(POPMALIMOHHBIX
U KOMMYHMKALIMOHHBIX TEXHOJOTWH. BblmomHeHHs npakTudeckoil paboThl  CTyIEHTHI
IPOM3BOJAT B MUCbMEHHOM Buje. OTUET MPEJOCTaBIIAETCS NPENoJaBaTelto, BeAyIeMy JaHHbIN
npeamer.  IIpakTuueckue  3aHATHS — CIIOCOOCTBYIOT — Oosiee  MIyOOKOMY — IOHMMAaHHUIO
TEOPETUYECKOr0 MaTepuaia ydeOHOro Kypca, a TakkKe pa3BUTHIO, (OPMHUPOBAHUIO U
CTAaHOBJICHUIO PA3IUYHBIX YPOBHEH COCTABISAIOUIMX NPO(PECCHOHATBHON KOMIETEHTHOCTH
CTYZICHTOB.

3.1. TemaTuka u cofepkaHue NPAKTHYECKUX 3aHATHI/1a00paTOPHBIX padoT

[Tpaktuueckoe 3anstue Nel

Tema 1.2. Yucna v BeIYUCTICHUS

Conepxanue: Brwimonnenue BbiumclieHuil JlelicTBUTENnbHBIE uuncna. ParmoHalbHbIE U
VMPPALMOHAIIBHBIE YHACIIA.

[IpakTrueckoe 3austue Ne2

Tema 1.3.ToxkmecTBa U TOXIIECTBEHHBIC MPEOOpa3oBaHUsl Y paBHEHUS, HEPABCHCTBA U UX
CHUCTEMBI

Conepxxanue: Cuctembl JIMHEWHBIX ypaBHEHUN. PellieHne npukiaaHbIX 3a/1a4 C MOMOILBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUU

ITpakTnueckoe 3ansaTue Ne3

Tema 1.4.IIporieHTHBIC BEIYMCIICHUS B TPO(ECCHOHATBHBIX 3a/1a4ax

Copnepxanue: IIponieHTHBIE BBIYMCIEHUS B pacueTax dJaeKTpuueckux neneil. [lpumenenne
YPaBHEHUI U HEPABEHCTB B pacyeTax JIEKTPUUYECKUX LeTIer

[TpakTuueckoe 3anstue Ned

Tema 1.5. ITociienoBaTebHOCTH U IPOTPECCUN

Copepxanue: Pemenue 3a1a4 Ha mporpeccuu

[TpakTrueckoe 3anstue Ne5

Tema 1.6. dynk1uu u rpaduku

Conepxanne: [loctpoenue rpadukoB GyHKIHHA
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[IpakTuueckoe 3austue Ne6

Tema 1.7 BXxogHol KOHTPOJIb

Conepxanue: KonrponbHas padota no pazaeny 1

IIpakTnueckoe 3ansarue Ne7

Tema 2.2. Crenenu. CtannaptHas popma 3alucH JeHCTBUTENFHOIO YHCIIA

Conepxanue: [IpeoOpa3oBaHue BBIPAXKCHHM, COJEPKANINX CTEICHH C PallMOHATHHBIM

MIOKa3aTeieM
[IpakTnueckoe 3ansatue Ne§
Tema 2.4. UppanmoHanbHble ypaBHEHUS U HEPABEHCTBA
Copnepxanue: Pemenne nppannoHalbHbIX YpaBHEHUH 1 HEPABEHCTB
[IpakTrueckoe 3austue Ne9
Tema 2.5. IIpumeHeHHEe CBONCTB CTENEHHON (yHKIINH
Conepxanne: KonrponpHas padota o temam 2.1 - 2.4 pa3aena 2
[Ipaktnueckoe 3anstue NelO
Tewma 2.8. [IpuMeHeHre CBOMCTB MOKa3aTenbHOM (PyHKINN
Coneprxanue: Penienne noka3aTeabHbIX YPaBHEHUHN U MOKA3aTEIbHBIX HEPABEHCTB
IIpakTuueckoe 3ansatue Nel |
Tema 2.8. [IpuMeHeHHEe CBOWCTB MOKa3aTeIbHONW (DYyHKIIUN
Conepsxanue: KonrponbHas pabota no temam 2.6 - 2.7 pazaena 2
Tema 2.10. CoiicTa norapupMos
Conepxanue: [IpeoOpazoBanue BEIPAKEHUM, COACPIKANTUX JTOTapU(DMBI
[TpakTrueckoe 3anstue Nel2
Tema 2.12. Jlorapudmudeckue ypaBHEHHS 1 HEPaBEHCTBA
Conepsxanue: Pemenne morapuMudeckux ypaBHCHUM U HEPABEHCTB
[IpakTrueckoe 3anstue Nel3
Tema 2.14.IlpumeHenue orapumMoB K PEHICHHUIO 33/1a4
Conep:xanue: Pemenne norapuMuueckux ypaBHEHHI 1 HEPABEHCTB
IIpakTnueckoe 3ansatue Nel4
Tema 2.14.Ilpumenenue 1orapuMoB K peIIeHHUIo 3a/1a4
Conepxanue: KontponsHas padorta no remam 2.9 - 2.12 pazzaena 2
ITpakTnueckoe 3ansarue NelS
Tewma 2.14.Ilpumenenue JIorapuMoB K PEIICHHUIO 3a71a4
Conepxanue: KonrponpHas pabota
[IpakTnueckoe 3anstue Nel6
Tema 3.5.11psiMble U IUIOCKOCTH B MPAKTUYECKUX 3a7a4ax

Conepxanne: PacronokeHrne TpsIMBIX M IIJIOCKOCTEH B OKpy’KarolieM Mupe (Ipupoje,

HCKYCCTBE, apXUTEKType, TEXHUKE). PellieHre npakTHKO-OpUEeHTUPOBAHHBIX 3a/1a4
[Ipaktuueckoe 3anstue Nel7
Tema 3.6.0cHOBHBIE TPOCTPAHCTBEHHBIE (PUTYPHI U MX B3aUMOPACIIONOKEHHE
Conepxanue: KonrponbHas padora no pasaeny 3
IIpakTuueckoe 3ansatue Nel8
Tema 4.1.BexTops! B mpocTpancTBe. JlefcTBUS ¢ BEKTOPAMHU

Copnepxanue: Pemenue 3a1ay, cBsI3aHHBIX C IPUMEHEHUEM IIPaBWII JEHCTBUM ¢ BEKTOpaMH

[IpakTnueckoe 3anstue Nel9
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Tema 4.2. Koopaunatsl B ipocTpaHcTie. [Ipocteitme 3axaun B KOOpAUHATaAX

CO,Z[ep)KaHI/ICZ Brruucnenue YIJIOB MCXKAY IMPAMBIMU U IJIOCKOCTAMMU. KOOpI[I/IHaTHO-

BEKTOPHBIN METOJI IIPU PELICHUN F€OMETPUYECKUX 3a1a4
ITpakTnueckoe 3ansatue Ne20
Tema 4.3.IIlpakTuKO-OpHUEHTUPOBAHHBIE 337aUl HA KOOPANHATHON IIJIOCKOCTH

Conepxxanne: KoopauHaTtHas TIOCKOCTh. BblUMCiieHHE pacCTOSIHMM W IUIOMIaJed Ha

KOOPJMHATHOM INIOCKOCTH. KOJIM4YeCTBEHHBIE pacyeTsl
[IpakTuueckoe 3ansarue Ne2 1
Tewma 4.4. Perenue 3a1a4 Ha KOOPAUHATHI U BEKTOPBI

Conepxanne: Pemenune 3amad, CBsI3aHHBIX C TPUMEHEHHEM TMPABWI JCHCTBUH C

BEKTOpaMH. 3a/1a4yM IJIAHUMETPUHU U CTEPEOMETPHUH U METOJIbI X PEIICHUS
[IpakTrueckoe 3ansaTue Ne22
Tema 4.4. Pemenne 3a1a4 Ha KOOPJAUHATHI U BEKTOPBI
Copnepxanue: KontponbHas pabora no pazzaeny 4
ITpakTnueckoe 3ansaTue Ne23
Tema 5.1. OCHOBBI TPUTOHOMETPUHN

Conepxanue: OnpeaeneHue TPUrOHOMETPUUECKUX (PYHKIUI YMCIIOBOTO apryMeHTa

[IpakTuueckoe 3anstue Ne24

Tema 5.7. TpUroHomeTpu4eCKUE YpaBHEHUS

Copnepxanue: PemieHre TpUroHOMETPUUECKUX YpaBHEHUN
[TpakTnueckoe 3ansatue No25

Tema 5.8. TpUroHomeTprU4eCKUEe HEPABEHCTBA

Conepxanue: PenieHue npocTediinX TPUTOHOMETPUYECKUX HEPABEHCTB B TOM YHCIE C

WCITOJIb30BAaHUEM CBOWMCTB (PYHKITUI
[IpakTrueckoe 3ansatue Ne26
Tema 5.9. Pemienue 3a1a4 TPUTOHOMETPUH
Conepxanue: KonrponbHas padora no pasaeny 5
ITpakTnueckoe 3ansatue Ne27
Tema 6.1. MOHOTOHHOCTD (DYHKIIMU. DKCTpeMyMbl pyHKIMH. TOUYKH S3KCTpeMyma

Conepxxanme: Haxoxxaenune MakcumymMa W MUHMMyMa ¢yHkuud. Hawmbombiiee u

HaMMEHbIIIee 3HaUeHUe (PYHKIIMH HA TIPOMEKYTKE
[IpakTnueckoe 3ansatue Ne28
Tema 6.2. [TonsiTue 0 HenpepbIBHOCTU (YHKIIUU
Coneprxanue: Perrenue HepaBeHCTB METOIOM HHTEPBAIOB
[IpakTrueckoe 3ansatue Ne29
Tema 6.7. UccnenoBanue GyHKIIUN U TOCTpOEHUE TpaduKoB

Coz[epn(aHHe: HOCTpOGHI/Ie Fpa(bI/IKOB MHOTOYJICHOB C HCIIOJIb30BAHHCM allllapaTa

MaTeMaTHYECKOro aHaJIn3a
ITpakTnueckoe 3ansaTue Ne30
Tema 6.8. Haubosnbliee n HaumMeHblee 3Ha4eHNUs (PYyHKIIMU Ha OTpE3Ke

Conepxxanne: Haxoxnenue HauOOJBIIET0 W HAMMEHBIIETO 3HAYCHHS (QYHKUUH Ha
orpeske. [IpuMeHeHne MpoOM3BOAHON U HaXOXKICHUS HAMIYYIIEro PELICHUs B MPUKIAIHBIX

3amadax
[IpakTuueckoe 3ansatue Ne31
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Tema 6.9. HaxoxzaeHue ONTUMAIbHOIO PE3yJIbTaTa C MOMOILIBK IPOU3BOAHOW B
MPAKTUYECKHX 3a7a49ax

Copnepxanue: Pemenue 3a1a4 cpecTBaMu MaTeMaTHYECKOIO aHAJIA3a

ITpakTnueckoe 3ansaTue Ne32

Tema 6.10. Pemenue 3anau. [IponsBoanas GpyHKuu, ee NpUMEHEHHE

Copnepxanue: KonTponbHas padora no paszaeny 6

ITpakTnueckoe 3ansaTue Ne33

Tema 7.4. [Tupamuna. IlpaBunbHas nupamuaa. Y ceueHHas NUpaMuia

Copnep:xanue: Borurcienue 3€eMEHTOB MHOTOTPaHHUKOB: pEOpa, AMArOHaIH, YIJIbI

[IpakTnueckoe 3anstue Ne34

Tema 7.5. bokoBas U MoJiHAsE HOBEPXHOCTh MPU3MBI, ITUPAMUIBI

Coneprxanue: Brraucienue miomaad 00KOBOH MOBEPXHOCTH W MOBEPXHOCTH MPaBUIBLHOMN
MTUPAMHU/IBI

[Ipaktuueckoe 3anstue Ne35

Tema 7.8. Cummetpust B npodeccuu. CeueHHs MHOTOTPAaHHUKOB B NMPO(ECCHOHAIBHBIX
3aJaqax

Copepxanue: BbIOIHEHNE BBIHOCHBIX IUIOCKMX YEpPTEXKEW U3 PUCYHKOB IPOCTHIX
00BeMHBIX GUTYp (BH] CBEPXY, COOKY, CHU3Y)

ITpakTnueckoe 3austue Ne36

Tema 7.11.Yceuennsiii konyc. CeueHne yCEUeHHOTO KOHyCa

Copnepxxanue: Boruricnenue pa3BEpTKU, CEUEHUsI KOHYyCa

[IpakTrueckoe 3anstue Ne37

Tema 7.13. Tlonstre 06 oO0beme Tena. OObEMbl MHOTOTPAHHUKOB M TEJT BpaIlCHUS

Conepsxanue: Beruncinenne 00bEMOB TeOMETPUUECKHUX TET

[IpakTuueckoe 3anstue Ne38

Tema 7.17. Pemenue 3aga4. MHOTOrpaHHUKY U TEJIa BpallCHUS

Conepxanue: Bpluncnenue BenuuuH (A7IMHA, yroyl, o0ObEM, IUIOUIA/b IOBEPXHOCTH)
reoMeTpHUECKUX (QUTYp, UCIIONB3YS U3yUeHHbIE (POPMYJIIBI M METOIbI

IIpakTnueckoe 3ansatue Ne39

Tewma 7.17. Pemenue 3aga4. MHOrOrpaHHUKHM U TeJla BpallleHUs

Conepxanue: KonrponbHas pabota

[IpaxTnueckoe 3anstue Ne40

Tewma 8.2. [Tnomane kpuBosnnHenHoM Tpaneuuu. @opmyna Hetotona — Jleitbnuia

Copnep:xanue: Borunicnenue unrerpaia no ¢popmyie Herorona-JleitOnuna

[IpakTnueckoe 3austue Ne41

Tema 8.3. OnpeneneHHbIN HHTETPATI B TPO(PECCHOHATEHON ACSITEIBPHOCTH U KU3HA

Copepxxanue: Pemienue 3aiay Ha MPUMEHEHHE MHTErpaja JJis BBIYMCICHUS (pU3MuecKux
BEJIMYMH U TUIOIAaei

ITpakTnueckoe 3ansaTue Ne42

Tema 8.4. Perienue 3a1a4 Ha HAX0X/I€HUE NTEPBOOOPA3HOM U €€ IPUMEHEHHUE

Conepxanue: Konrponbaas padorta no pasaeny 8

ITpakTnueckoe 3ansaTue Ne43

Tema 9.3. Onepanu HaJ COOBITUSIMU, HA/I BEPOSTHOCTSIMH. Y CIIOBHAsI BEPOSITHOCTD

Coneprxanue: Beimonnenue onepaiuii HaJi COOBITUAMHU, HaJl BEPOSITHOCTSIMHU

35



_ YUPEXXIEHVE BBICIIET'O OBPA30BAHVII PIYTUC
«POCCUMNCKNN TOCYOAPCTBEHHBIVI YHUBEPCUTET

TYPU3MA U CEPBUCA»
PrYTUC Aucm 36

‘jj ®EJEPAJIBHOE FTOCYJIAPCTBEHHOE BIOJI>KETHOE OBPA3OBATE/IbHOE CMK

[IpakTnueckoe 3ansatue Ne44

Tema 9.5. BeposTHOCTB B IPO(hECCHOHATBLHBIX 3a/1a4ax

Coneprxanue: Beruucienue BeposTHOCTEH ¢ UCTI0JIb30BaHHEM (POPMYIT KOMOMHATOPUKHU
IIpakTnueckoe 3ansaTue Ne45

Tema 9.9. Pemienue 3a1a4 KOMOMHATOPUKH, CTATUCTHKH U TEOPUU BEPOSTHOCTEH
Conepxxanue: KonrponbHas pabota no pasaeny 9

4. ®OoH/ OLIEHOYHBIX CPEACTB AUCIHUILTHHBI

4.1 KoHTpPoJIb M OLEHKAa pe3yJbTaTOB OCBOEHUS 00I1e00pa30BaTeIbHON AUCIUIUINHBI
PacKphIBaIOTCS Yepe3 AUCLUUIUIMHAPHBIE Pe3yJIbTaThl, HalpaBlIeHHbIE Ha (POPMHUPOBAHUE OOLIMX
KOMIIETEHIIMI 1O pa3JienaM U TeMaM CoJiepKaHusl yueOHOTo MaTepuania.

Koax xomnereHumuu Pa3zgen/Tema Tun oueHOYHbIX MePONPUATHS

OK-01 Bce paznenst TectupoBanue

VYcTHBIH onpoc

[IpencraBnenue pe3ybTaToB
MPAKTUYECKUX paboT
KonTponbhas pabota
BrinonHenune sKk3aMeHaIMOHHBIX

3aJaHud

4.2. KOHTPO/IbHO-U3MePUTEIbHbIE MATEPHAJIbI BKIKYAKOT:

Ilpu pewenuu 3adanunt 1-4 3anumwume npPAGUNbHBIIL OMGEM U3  Yemblpex
nPeON0HCEHHBIX:

1. (1 6amn) Packpoiite (hopMyily COKpPAIIEHHOTO yMHOMXKEHHUS a>-b’:

A) a>-2ab+b* B) (a-b)(atb); B) a*+2ab-b* I') (a-b)(a-b)

2. (1 6amn) [Inomwaasr TpeyrolbHUKA BEIYUCISETCS 110 hopMyIie:

A) S=a*b; b) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.

10 5 9

3. (1 6amr) Kakoe u3 ciaeayromumx 4ucel1 3aKII0UeHO MEXTy YHCIIaMU 17 4 8

A)0,4;5)0,5;B)0,6;T) 0,7
4. (1 6ann) Jans! rpaduxu pynxumii. Kakas ¢popmyna coorBeTcTByeT rpaguky 3):

D . 2) | 3)

o[ 1| o[ 1 o[ 1
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1 9
_ 2 = —=
a2 ey =r o8Il T s

Ilpu évinonnenuu 3a0anuii 5-8 3anuwiume x00 peuwieHuA U NOJIYUEHHbLIL Omeent.
I 11
— 4+ —,

5. (2 6anna) Berancnure: 2 5

6. (2 6amma) Pemmre ypaBHenue x*-7x+10=0. Eciiu ypaBHeHHe HMMmeeT 6oyee OIHOTO
KOpHS$1, B OTBET 3aIlUIINTE MEHBIINN U3 KOPHEH.

7. (2 6amma) [ns pemonTa Tpedyercs 57 pynoHoB 000eB. Kakoe HauMeHbIee KOJINIECTBO
navyek OOOMHOTO Kiesh HYXKHO JIJIi TaKOr0 PEMOHTa, eciu | Tadka Kies paccuuTaHa Ha S
PYJOHOB?

8. (2 6amna) Beicota BH mapamnenorpamma ABCD nenut ero ctopony AD Ha oTpesku
AH=2 wu HD=32. [luaronans mnapamienorpamma BD paBna 40. Haligute mnomanb
napajuiesgorpamma.

JdonoHUTEIbHAS YACTh

Ilpu evinonnenuu 3ad0anusn 9 3anuwiume xo00, 000CHOGAHUE PeUWIeHUA U NOTYYEHHbLI
omeem.

9. (3 6amra) Pp16070B MpOIUIBLT HA JIOAKE OT MPUCTAHU HEKOTOPOE PACCTOSHUE BBEPX IO
TEYCHHIO PEKH, 3aTeM OpPOCUI SKOPb, 2 Yaca JIOBWJI PeIOy M BEpPHYJICS OOpPAaTHO Yepe3 5 4acoB OT
Havaja myTeniecTBus. Ha kakoe pacCTOssHHE OT NMPUCTAHW OH OTIUIBLI, €CIIH CKOPOCTh TCUCHHS
pEeKH paBHA 2 KM/4, 2 COOCTBEHHAsI CKOPOCTH JIOAKH 6 KMm/4?

‘I)OHI[ OLICHOYHBIX CPEACTB AJIA TCKYHIEro KOHTPOJIA

Texymuii KOHTPOJIb INPOBOIATCS BO BpPEMs AyJUTOPHBIX 3aHATHNA IO MaTEeMaTHKE B
COOTBETCTBUMH C Y4YeOHBIM IUTaHOM M paboueit mporpammbl OJ] «Martematuka» MO BceM
pazaenam mporpaMmbl. TeKyIIMH KOHTPOJIb COCTOMT M3 JIBYX 4YacTel: TEOPETUYECKOW U
npaktudeckoil. [Ipu aTom oOydaronuecs moay4yaroT JBE OTMETKH.

Teoperndeckass 4yacTh MPOXOJUT B ()OPME YCTHBIX OTBETOB: OOyYaroIIMecs BBITATHBAIOT
I9Th KapTOYeK C BONPOCAMH, AAIOT TOJIHBIA OTBET (CO CIMCKOM BOIIPOCOB OO0YYaromIuecs
3HAKOMSATCS B Ha4yajie N3y4eHUS pa3zena).
Illkana nepesooa 6a1106 6 ommemKu no NAMUOANTLHOIU cUCeEMe

Ommemka Konuuecmeo eepnvix omeemos na meopemuueckue 60npocol
«3» (y008.) 3

«4» (xopowio) 4

«3» (omauuno) 5

3amaHus MPaKTHYECKOW 4YacTH (KOHTPOJIbHBIC PAOOThI) YACTHYHO B3STHI M3 OTKPBITOTO
oanka EI'D u BIIP o maremaruxe.
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Ha BpITIOJTHEHHE KOHTPOJIBHOM pabOTHI MO MaTeMaTHuKe naercs | akageMuuyeckuit yac (45

MUHYT).

KoHTponbHast paboTa cOCTOMT UX 2-X yacTeil. B mepBoit yactu npejyraraeTcs BHITOJTHUTH 4
3aJaHusl — BBIOpATh TNPABUIBHBIA OTBET M3 YETHIPEX IMPEAJIOKEHHBIX. Bo BTOpoil wactu
MpeyIaraeTcs BBIMOJIHUTD 6 3a1aHuil — 0hOPMUTH X0 PEIICHHUS U 3aMucaTh MOTYYeHHbIN OTBET.

3a mpaBWILHOE BHITIOJHEHHE JIFOOOTO 3aJaHUS TEPBOM YaCTH OOYYAOIIUICS IMOTydaeT
oauH Oamna. [IpaBriIbHOE BBITIOTHEHHE 3aJJaHU BTOPOM YacTH OIleHWBaeTcs 2 Oamtamu win 1
0aJyIOM 32 YaCTUYHOE PEIICHHE.

bannbl, mony4yeHHbIE 3a BCE BBIIOJIHEHHBIE 3a/1aHUSI, CYMMHUPYIOTCS.

Lllkana nepesooa 6a1106 6 ommemKku no NAMUOANTLHOI cUCmeMe

Ommemka Yucno 6annoes,

Heo0xX00umoe 0 NOJIY4eHus OMmMemKu

«3» (y0o0s.) 8-10
«4» (xopouwio) 11-13
«3» (omauurno) 14-16

Hp}szle u niockocmu, Koopdunambl U 6€KmMoOpbvl 6 npocmpancmee

Oopa3zosamenvhble pe3yibmamol, noonexcaujue npogepke (31emenmot):

OK 01
Teopernyeckue BONpPOCHI:
1. Cdopmymupyiite Teopemy [udaropa.
2. Tlepeuucnure OCHOBHBIC (PUTYPHI B IPOCTPAHCTBE.
3. Tlepeuncnure criocoObl 3aaHuUsI TIIIOCKOCTH.
4. Tlpopmomxute Teopemy: «Ecimm omHa ®W3  JABYX — HAapaUICNbHBIX  TPSIMBIX

9]

®© =R

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

MEePIEHAUKYIISIPHA INIOCKOCTH, TO.. . ).

IIponomxure Teopemy: «Ecinu 1Be napajuiebHble IIOCKOCTH MEPECEKAIOTCS TPEThEN,
TO...».

Cdopmynupyiite onpeaeneHie JByrpaHHOro yria.

PackpoliTe MOHATHE «YTOJI MEXAY IMPSAMBIMUIY.

IIepeuncnure B3aMMHOE PACIIOI0KEHHUE JIBYX MPSMBIX B IIPOCTPAHCTBE

Kakue npsiMple Ha3bIBaIOTCA NapAJUIEIbHBIMU B IPOCTPAHCTBE?

Kakue npsiMble Ha3bIBalOTCS CKPEIIMBAIOIIMMHUCS B IPOCTPAHCTBE?

Kakmue npsimpie Ha3bIBalOTCS NEPIEHIUKYISIPHBIMU B IPOCTPAHCTBE?
[Iepeuncnure B3aMMHOE PACTIOI0KEHHE MPSIMON U INIOCKOCTH B IPOCTPAHCTBE.
Packpoiite MOHITHE «YTOJl MEXTY NPSAMOU U IIIOCKOCTBIO.

Packpolite MOHATHE «I1APAIUIEIIBHOCTD IIPSIMOM U INIOCKOCTH.

PackpoiiTe noHaTne «nepneHauKyIIpHOCTb MPSIMOM U TIIIOCKOCTH.
Ilepeuncnure B3aMMHOE PaCIOIOKEHUE ABYX INIOCKOCTEN B IIPOCTPAHCTBE.
Packpoiite NOHATHE «YTOJ MEKIY MIOCKOCTIMMI.

Packpoiite noHsTHE «IapaIEIBHOCTD INIOCKOCTEW».

Packpoiite NoHATHE «IEPIEHANKYIIIPHOCTD INIOCKOCTEW».

38




_ YUPEXXIEHVE BBICIIET'O OBPA30BAHVII PIYTUC
«POCCUMNCKNN TOCYOAPCTBEHHBIVI YHUBEPCUTET

TYPU3MA U CEPBUCA»
PrYTUC Aucm 39

°raj) OENEPAJIBHOE TOCYOAPCTBEHHOE BIOJIPDKETHOE OBPA30BATEJIBHOE CMK

20. Kak HaliTU pacCTOSHUE OT TOYKH A0 MPSIMOii?

21. Kak HaliTu pacCTOSHHE MEX1y IPSIMbIMU?

22. Kak HaliTu pacCTOSIHUE MEXy TNIOCKOCTAMU?

23. Ilpopomxure onpenenenue: «llepnenaukynsap — 3To...».

24. Ilponomxure onpenenenue: «HakinonHas — 3to...».

25. Ilponomxure onpenenenue: «IIpoekuns HaKIIOHHON — 3TO. .. ».

26. IlepeuncnuTe cBOWCTBA NapaJUIEIBHOTO IPOEKTUPOBAHUS.

27. U3 yero cocTOUT MPAMOYTOJIbHASI CUCTEMAa KOOPJIUHAT B MPOCTPAHCTBE?
28. Ecnu Touka neXUT B TNIOCKOCTH Xy, Kakasi KOOp/IMHATA y Hee HyJieBas?
29. IIpuBenuTe npuMep KOOPAUHAT TOYKH A, KOTOPAsl JIEKUT HA OCH Z.

30. PackpoiiTe MOHATHE «BEKTOP.

31. Kakue BeKTOpbI Ha3bIBAIOTCS KOJJTMHEAPHBIMU ?

32. Kakue BeKTOpbl Ha3bIBAIOTCA MEPICHANKYISIPHBIMU?

KoHnTtpoabHas padora
IlepBas yactb
Ilpu pewenuu 3aoanun 1-4 3anuwiume npagunvHLIL OMeEem U3 Uembvlpex

nPeOI0IHCEHHBIX.

1. (1 6amn) Pacmudpyiite KpaTkyro 3amnuch: a€p.

A) Touka a IpUHAUICKUT TUIOCKOCTUf3; B) Touka a mpuHauiexkuT npsmoiif; B) npsvas a
NPUHAIICKUT IIockocTuf ; ') mpsiMast a mepecekaeT miocKocTb .

2. (1 6ann) Ipsameie AB u CJ1 ckpemuatores. Kakoe pacnonoxxenue umerot npsimoie AC
u BJ1?

A) napamnensssle; b) nepnennukyisipuasie; B) ckpenmBarotes; I') nepecexkarorcs.

3. (1 6amn) Kakue u3 Bexropos a(1,2,-3), ¢(3,6,-6), B(2,4,-6) konnuHeapHbie?

A) a, B; b) c, B; B) a, ¢; I') koyIrHEeapHBIX BEKTOPOB HET.

4. (1 6amn) Hamel touku A(2,0,5), B(2,4,-2) C(-2,6,3). CepenuHoii Kakoro oTpe3Ka
sBisieTcs Touka M(0,3,4)?

A) AB; b) BC; B) AC; I') CB.

Bropas yacth

Ilpu eévinonnenuu 3ad0anuii 5-10 3anumiume x00 peuienus u nOaIY4eHHBLIL OMEENn.

5. (2 6amna) Yepes xouiel otpeska AB m ero cepennny M mpoBeneHbl NapajuieiabHbIC
IpsIMBbIE, IEPECEKAIOIINE HEKOTOPYIO IUNIOCKOCTh B ToUkax A, B; u M,. Halinute nnuny oTpeska
MM,, eciiu otpe3ok AB He nepecekaeT miockocTh U eciu AA;=6,8cm, BB =7,4cMm.

6. (2 6amna) Ipsameie AC, AB u AJ] nonapuo nepnennukynsipusl. Haiinute orpesok C/I,
eciiu AB=5 cm, BC=13 cm, AI=9 cm.

7. (2 Oamma) (2 Oamma) [awer BekTopwel a(-6,0,8) , B(-3,2,-6). Haiimute ckansipHoe
MIPOU3BEIEHNE BEKTOPOB.

8. (2 Gamna) Hauweptutrs xy0 ABCJIAB,Ci[,. IToctpouts Touky Ke AB, Touky M e
HI,C, orpe3ok PE € A\B,C,.

9. (2 6amna) [Ipy KaKUX 3HAYEHUSX 1 BEKTOPHIA (4,1,2), 6(1,2,n) nepren MKy IapHbL?
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10. (2 ©Oamma) Odopmute nuct Oymarun A4 BepTUKAIBHBIMHU, TOPHU30HTAJIBHBIMH,
HAKJIOHHBIMH JIMHUSIMU, UCIIOJIb3YS Pa3HbIC IIBETOBBIC OTTCHKH.

3.2 Ocnoevl mpuzonomempuu. Tpuzonomempuueckue pynkyuu

OobpazosamenvHble pe3yibmamot, noojaexcauiue npoeepke (Inemennol):

OK 01
TeopeTnyeckne BONPOCHI:

1. UeMy paBeH yroJi B OJIUH pajiiaH?

2. B kakux 4YeTBepTIX TPUTOHOMETPHUYECKOTO Kpyra (YHKIUS y=SinX MPUHHMACT
MOJIOKUTEbHbBIC 3HAUCHUA?

3. B kakux 4eTBEpTAX TPUTOHOMETPUIECKOTO Kpyra GyHKIUS Y= COSX MPUHUMACT
OTpHIIATEIIbHBIC 3HAYCHUS ?

4. [Tponomxure onpenenenue: «CHHYC OCTPOTro yria — 3TO...».

5 [Tponomxute onpenenenue: «KocuHyc ocTporo yria — 37o...».

6. [Tponomxute onpenenenue: « TaHreHe OCTPOro yria — 3T0...».

7 CdhopmynupyiiTe OCHOBHOE TPUTOHOMETPUIECKOE TOKIECCTBO.

8 Uemy paBHO mipousBeieHue tgx*ctgx?

9. Yemy pasen sin(2x)? ChopMynupyiTe NpaBuiIo BEIYUCICHUS.

10.  Yemy paBen cos(2x)? ChopMynupyHTe IPaBUIO BEIYUCICHHS.

11.  Ilepeuncnute TpUroHoMeTprUuecKre PyHKINHU, YKAKUTE UX TEPUOIBI.

12.  Yemy paBeH nepuoa GpyHKIuu y=cos(4x)?
13. eMy paBeH mepuo]i GQyHKITUN y=cos(x/4)?

14. Omnpenenure 061acTh 3HaAUCHUS PYHKITUN y=3C0S(5X)?

15.  Ilepeunciaute ciocoObl pelIeHNs TPUTOHOMETPUYECKUX YPAaBHEHHM.

16.  PackpoiiTe aaroputM pemieHHsi OJHOPOJHBIX TPUTOHOMETPUYECKUX YpaBHEHUI
MIEPBOTO MOPS/IKA.

17.  PackpoiiTe aaroputM pemieHHsi OJHOPOJHBIX TPUTOHOMETPUYECKHX YpaBHEHUI

BTOPOTO IMOpsAIKA.

KontpoJnHas padoTa
IlepBasi yacTh
Ilpu pewenuu 3a0anuil 1-4 3anuwiume npasuibHbLIL OMEEN U3 YeMbIPEX NPEOSIOHCEHHBIX.

1. (1 6amn) B AABC cosCZ%. Kakast u3 cropon sBisiercs runoteny3oit AABC?

A) AB; b) AC; B) BC; I') CB.

2. (1 6ann) Yrinom kakoil ueTBepTH sABIseTC yroa oa=410°?
A)L;B)II; B)III; T') IV.

3. (1 6amm) Kakue u3 pyHKUMN ABIAIOTCSA YETHBIMU?

A) y=sin x; b) y=cos x; B) y=tg x; I') y=ctg x.

4. (1 6ann) Ilepuoxa pyHkMM y=sinx?
A)n/2; b)2rn; B)4n; ) m.
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Bropas yacth

Ilpu evinonnenuu 3ad0anuit 5-10 3anuwiume x00 peuwieHus u nOJIY4YeHHbLIL OMEemn.

. T m
5. (2 6amma) Beraucnure: sin— + cos—.

2 2

6. (2 6amna) Haiinure 3Ha4YeHNE BHIpAKEHUS 4arccos—2 - 4arcsin(—72)

2

7. (2 6anna) Halinure 3HaYeHNE BRIPAKEHUS 7 g 13- g 77°.

1 . .
8. (2 6amna) Pemmre ypaBHEHHE COS X =— . 3aNUIINTE HAUMEHBIINN TTOJIOKUTEIBHBIN

2

KOPEHb YPaBHECHMUS.

9. Pemmte ypaBHeHue sin’ X - 4 sin x + 3 =0.

10. [octpoiiTe rpaduk TPUTOHOMETPUIECKOH PyHKITNH y=2 sinxX

Ilpouszeoonasn u nepeooopaznan ynkyuu

Oobpazoeamenvnvle pe3yromamot, noodaexcaujue npogepke (3ji1emennbol):

OK 01

e N R

9.

10.
11.
12.
13.

Teoperuyeckue BONpPOCHI:
ITponomxure onpenenenue: «IIpoussonHas — 310...».
Packpolite reoMeTpUYECKH CMBICI IIPOU3BOIHOM.
Packpotite pu3ndeckuii CMBICI MPOU3BOTHOM.
[lepeuncnure npaBuia BEIYUCIECHUS TPOU3BOIHBIX.
YeMy paBHA IPOM3BOIHAS CTENIEHHOM QyHKIMM?
Yemy paBHaA IPOU3BOHAS POU3BEACHUS?
Yemy paBHA IPOU3BOHAS YACTHOIO?
UYeMy paBHa MIPOU3BOIHAS CIIOKHON (QYHKIMH?
Coopmynupyiite npu3HaK Bo3pacTaHus GyHKINH.
Coopmynupyiite mpu3HaK yObIBaHUS (PYHKITUH.
Cdopmynupyiite npu3HaK TOYKH MaKCUMyMa (DyHKIIHH.
CdhopmynupyiiTe mpu3HAK TOYKH MUHUMYMa (QYHKIIUH.
CocraBbTe @ITOPUTM pelIEHUs 33Jad Ha HaXOXKIACHUS HauOOJIBLIETO M

HAMMEHBIIIETO 3HAYCeHUS! PYHKIMHU HA OTpe3Ke?

14.

CocTaBbTe aIrOPUTM HCCIENOBAaHUS U TMOCTpoeHUs rpaduka GyHKIUU C

ITOMOILBIO TIPOU3BOIHOM.

15.
16.
17.
18.
19.
20.

[Tponomxute onpenenenue: «PyHkuus F(x) HazpiBaeTcs ...».
Packpolite reOMeTpUYECKHI CMBICI ONPEAEIICHHOTO UHTETpaa.
ITponomxure onpenenenue: «KpuponuHelHas Tpamnenus — 3T0. ...
Cdhopmynupyiire hopmyny Herorona-JleiiOnuma.

B yem 3akmrouaercst 001l BUJ Bcex nepBooOpa3HbIX?
Hepe‘-II/ICJII/ITC ImpaBuJjia BEIYUCIICHHUA UHTCTPAJIOB.
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KouTpoJanHasi padoTa
IlepBasi yacThL

Ilpu pewenuu 3a0anuil 1-4 3anuwiume npasunbHbLIL OMEEN U3 YeMbIPEX NPEOSIOHCEHHBIX.

I. (1 6amn) Yemy paBHa npou3BoaHast QyHKIHU y=2Xx"?
A)y'=5x;B)y'=6x;B)y'=6;T) y=6x"
2. (1 Gamn) Ilo kaxoii 13 HOpMyII BEIYHCIISCTCS IPOU3BOHAS YACTHOTO?

s " N A T e ,
A) (utv)'=u"+v’; b) (uv)’=u'vtuv’; B)(;) =7 D) = (ex)* g ).

3. (1 6amn) Pemmre ypasuenue f'(x)=0, ecu f(x)=3x> — 6x +4. Beibepute oTBET.
A)1;Bb)-1;B)4; 1) -4.

4. (1 6anm) O6muit BUI Bcex MepBoooOpa3HbIX As f(x)=sinx?

A) F(x)=cosx+C; b) F(x)=-cosx+C; B) F(x)=tgx+C; I') F(x)=-tgx+C.

Bropasi yactb
Ilpu évinonnenuu 3ad0anuii 5-10 3anumwiume x00 peuienus u nOJIY4eHHBLIL OMEENn.
5. (2 Oamma) MarepuanpHasi TOYKAa JBIDKETCA MPSMOJMHEHHO 10  3aKOHY

— 1t2+t 10
4

(F,I[C X — paccTofgHHE€ OT TOYKM OTCYeTa B METpax, {— BpeMsI B

CEeKYyHJIaX, U3MEpPEHHOE C Hauaja JBWXeHus). B kakoil MOMEHT BpeMeHU (B CEKyHIaxX) ee
CKOpOCTh ObLTa paBHA 5 M/C?

6. (2 6amna) Ha pucynke n300paxén rpaduk GyHKOHM y = f(x) U KacaTeabHas K HEMY B

TOuKe ¢ abcuuccoit xo. HaliquTe 3HaueHne npon3BoAHON QYHKINH /() B TOUKE Xo.
YA

7. (2 6anna) Pemnte HepaBeHcTBO: X*-16 < 0
8. (2 O6amma) Ha pucynke wm3oOpaxeH rpaduk ¢yHKiuu y=f(x), omnpemenéHHOW Ha

unTepsaie (—3; 11). Haiinure HaumeHbluee 3HaueHne GpyHKumy f{x)Ha orpeske [2;9,5].

v

A | y=flz)
| M
™, i [\
3 | LY 2 s
) ' / \( 11
A | \
AVZEAVA 2
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9. (2 6amna) Ha pucynke uzobpaxén rpaduk HeKOTOpoi Gynkmun Y = f(x) (nBa nyua c

oOmieil HavyanbHOUM Toukoi). [lonb3yschk puUCYHKOM, peraucymte - (8) —F (6)7 rz[eF (x) —

0JlHa U3 MEPBOOOPA3HBIX QYHKINUU f(x).

.1I

—8

1

0

.
-
X

| 7 8

10. (2 0amma) ®upme «Jlu3aliH+» BBIAENAIOT y4YacTOK 3eMid Iomanso 100 M2
[Ipennarator yeTblpe yyacTka pasHbIX pasmepoB: 25x4; 20x5; 12,5x8; 10x10. Kakoil ydactox
0100puT aupexTop pupmel «JluzaitH+»», yUUTHIBas, 4TO HE0OX0aIuMO OyAeT MOCTaBUTH 3a00p
10 NIEpUMETPY?

Mmuozocpannuku u mena epauieHus

Oopazosamenvhuie pe3yibmamot, noouexcaujue npogepke (Inemennol):

JAPo6 1, IP6 6, JIP6 9, 1P6 10, Z1P6 11, /IP6 12, JIP6 14.

OK 01

Nk WD

Teopernyeckne BONPOCHI:

IIponomxure onpeneeHue:
[Iponoikure onpeneneHue:
[Iponoikute onpeneneHue:
[Iponomkure onpeneneHue:
[Iponomkure onpeneneHue:

«MHOTrOrpaHHUK — 3TO...».

«IIpusma — 3710...».

«ITpsAMOYTOJIBHBIN MapaJUIEAEUIea — 3TO. ...
«Ky0 —310...».

«ITupamuga — 3710...».

CdhopmynupyiiTe CBONCTBO O MPOTUBOJIECKALIUX IPAHIX MMapaiesenumnesa.
CdhopmynupyiiTe CBONCTBO O IMAroHasIX MapajuieNenunenaa.
CdhopmynupyiiTe CBONCTBO O IMArOHAIH U JHHEWHBIX pa3Mepax MpsSMOYTOJIbHOTO

B ueM ominuyue MOJHOM MOBEPXHOCTH IIPU3MBI OT IIOJHOW ITIOBEPXHOCTH

Cdhopmynupyiite Teopemy O BBIUHUCICHHH OOKOBOW TIOBEPXHOCTH MPSIMOU

Cdhopmynupyiite TeopeMy O BBIYHUCICHUHM OOKOBOW MOBEPXHOCTH MPaBUIHHON

8.
napajulesenunesa.
9. Kakas npusma HazbIBaeTCs NpsAMOil?
10. Kakas nmpusma Ha3bIBaeTCs NMpaBUILHON?
11.  PackpoiiTe NOHATHE «IIpaBWIIbHAS TUPAMUJIA.
12. Uro Takoe anmodeMa mpaBUILHON TUPAMHUJIBI?
13.
MUpaMUIbI?
14.
MIPU3MBL.
15.
MUPAMHU/IBL.
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16. HazoBute mpeamersl u3 Bameld MnpodecCHOHATBHOM AESITEIBHOCTH, KOTOpPBIC

UMEIOT (POPMBI MHOTOTPAaHHHKOB.

17. [Iponomxure onpenenenue: «lunuuap — 310...».

18. [Iponomxure onpenenenue: «KoHyc — 3T0...».

19.  Ilpomomxure onpeneneHue: «Y CEUeHHbIM KOHYC — 3TO...».

20.  Ilpomomxure onpenenenue: «lap —310...».

21. Yo sABIsAETCS BBICOTOW yCEUEHHOr0 KOHYyca?

22. Uto siBIIIETCSI OCEBBIM CEUEHUEM IIMIIMH/IpA, KOHYCa, YCEYEHHOT0 KOHYca, mapa?

23. [lepeurcnure eUHUIIBI K3MEPEHUS TUIOMAIH, O0BEMa.

24. YeMy paBHO OTHOILICHHME IUIOMIAJEH TOBEPXHOCTEH MOMOOHBIX GUryp B
MPOCTPaHCTBE?

25.  Yemy paBHO OTHOIICHHE 0OBEMOB MOJOOHBIX GUTYD B IPOCTPAHCTBE?

26.  Ha3zoBwute npeaMeTsl U3 Bamiel NpoeccuoHaIbHOM e TeTbHOCTH, KOTOPhIE

UMEIOT (DOPMBI TEII BPALICHHUS.
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KoHnTpoabHasi padora
IlepBas yacTb
Ilpu pewenuu 3ad0anunt 1-4 3anuwiume npasuibHBLL Omeem U3 Uemblpex

nPeOI0IHCEHHBIX.

1. (1 6amn) B kakux equHMUIIaX U3MepsieTcss 00beM MHOTOTpaHHHUKA?
A) B metpax; b) B kyOuueckux merpax; B) B kBampaTtubix merpax; [) B IByrpaHHbIX

rpagycax.

2. (1 6amm) [Tnomaae MOHOM MOBEPXHOCTH MPU3MBI BEIUUCIIAETCS 110 popmyJie:

A) S =860k + 2 Soii.; B) S60k =P, *H; B) S = B60ok + S Soei; I') S60k =2P,*H.

3. (1 6amr) Yro sBIsSETCS OCEBBIM CEYCHHEM KOHYyca?

A) paBHOOEIpEHHBIN TpeyroibHUK; b) paBHOOeApeHHAs Tpanerus; B) npsmoyronsuuk; )
MIPSIMOYTOJIBHAS TPATICTIHSL.

4. (1 6amn) Kakas ¢urypa momyyaercs mpu BpalICHHH TPSIMOYTOJBHOTO TPEYTOJIbHUKA
BOKPYT OJIHOTO U3 CBOUX KaTeTOB?

A) xonyc; b) yceuennslit konyc; B) mupamuna; I') yceuennas nupamua.

Bropas yacrth
Ilpu eévinonnenuu 3ad0anuii 5-10 3anumiume x00 peuwieHusn u NOJIy4eHHLLIL OMGEEm.
5. (2 6anna) PeGpo ocHOBaHMS MPaBUIBLHOW TPEYroJibHOW mupaMuzpsl 3 M, anodema OM.
Haiinure miomaas 60KOBOM MOBEPXHOCTH MUPAMU/IBI.
6. (2 6amna) /IBe cropoHbl napaniesorpaMMa OTHOCSATCS Kak 3:17, a mepuMeTp ero paBeH
40. HaiimuTe 60IBIITYI0 CTOPOHY MapajuieorpaMmma.

/D / |
A B
7. (2 6amna) IIpsMOYTOoIBEHUK CO CTOPOHAMH 8 CM M 3 CM BpaIlaeTcsi BOKPYT OOJbIICH
croponsl. Haitnure o0beMm, miiomaad O0OKOBOM M IMOJTHOM MMOBEPXHOCTEH IMOITYUYEHHOTO Tea.

8. (2 Oamma) Haiinute 00BEM MHOrOrpaHHUKa, H300paXEHHOTO HAa PHUCYHKE (BCe

JIByTPaHHbIE YTJIBI MIPSIMBIE).
3

3

i

9. (2 6amra) Knuenty Heo0X01MMO, YTOOBI B KOMHATE 00s13aTEILHO IPUCYTCTBOBAIA OOBEMHBIC
AJIEMEHTHI JleKopa IunuHApuueckoi ¢opmel. Iloctpouts u3 Oymarum Mojenb HHUIMHIPA.
Pasmepsl nnsi mocTpoeHus BBIOpaTh CAMOCTOSTEIBHO, C YYETOM TOrO, YTO COOTHOUICHHE
paznuyca K BbICOTE JOJDKHO OBITH 1:2.

10. (2 6amna) PaccunTaTh KOJIMYECTBO 2-X KUJIOTPAMMOBBIX 0aHOK KPAacKH HYXHO KYIHUTh ISt
OKpAlIMBaHKsA [MIMHAPUYECKOTO cBOIa nojaBajia. Pacxon kpacku 100 r ua 1 m*. Cuntath n=3.
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Cmenennasn, nokazamenvHas u a02apumudeckan Qynkyuu

OopazosamenvHule pe3yibmamasl, NoOexHcauiue nposepke (I1emeHmot):

OK 01
Teopernyeckue BONPOCHI:

1. CdopmynupyiiTe onpeeneHne CTeneHHOW (PYHKITHH.

2. [Tepeuncanre CBOWCTBA CTENEHHON (DYHKIIMU

3. CdopmynupyiiTe onpeeneHne mokazaTeabHON (QyHKITUH.

4. [Tepeuncanre CBOWCTBA MMOKa3aTeNbHON (PYHKIIUU

5. ChopmynupyiiTe onpeaeneHue JorapupMuaeckoi GyHKITUH.

6. [Tepeuncanre cBOKHCTBA JOrapupMUUECKON (HyHKIUH.

7. [Tponomxkure onpenenenue: «Jlorapudm — 310...».

8. Yemy paBeH jorapu@m mpou3BeaeHus?

9. UYemy paBeH jgorapudm 4acTHOTO?

10.  IIpuBemaute mpuMmepsl Jorapu(pMUUECKON CIIUpPAIM B MPUPOJE U B OKPYKAIOILIEM
MHUpE.

11. Ha uyro HeoOxoauMo oOpaTUTh BHUMAHWE MpPU PEIICHHUH HPPALUOHAIBHOTO
YpaBHEHUS YETHOM CTETEHU?

12. Uemy paBeH KOpEHb YETHOM CTENEHU U3 oTpulaTenbHoro uncna? [Ipuseaure
npuMep.

13. Uemy paBeH KOpeHb HEUYETHOW CTENEHHW W3 OoTpuiarenbHoro uucina? Ilpusenute
npuMep.

14,  Ha d4ro crtour o0OpaTUTh BHUMAHUE IMPU PELICHUH JIOTAPUPMUUYECKUX M
UPPALMOHATIBHBIX, IPOOHO-PAIIMOHANBHBIX YPaBHEHUN U HEPABEHCTB?

15. B 4ewm 3akmtouaercs rpadudeckuii Cioco0 perieHus: ypaBHeHU.

KonTpoJabHasi padora
IlepBasi yacTh
Ilpu pewenuu 3adanuit 1-4 3anuwiume npPAGUILHBIIL OmMEEM U3 Uemblpex
nPeoIoIHCEHHBIX.

1. (1 6amn) MexkIy KakuMy IByMs HATypaIbHBIMH YHCIAMH HAXOAUTCS UHMCIO y 197
A)19u20;b)2u3;B)18u19;T)3 u4.
2. (1 6ann) Ha pucynke mzobpaxén rpaduk ¢ynkiuu Buga f(x)=a*. Haiinute 3HaueHue

1)
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.1I* |
5|4
}"{1.'} — a'r
£1
ol X

A) 25.;b) 5; B) 32; I') Het BepHOTO OTBETA.

3. (1 6am) Kakas u3 ¢yHKIMIT BO3pACTAIOT Ha BCEH 00JIACTH ONpeIeICHUS?
A) f(x)=10g; X; B) f(x)=0,7"; B) f(x)=x’; I f(x)='"81%.

2x—3

x+7
A) (-7; 1,5); B) (-o0; -1,5), (7; +o0).; B) (-1,5; 7); I') (-o0; -7), (1,5; +o0).

4. (1 6at) Ykaxute oGnacts onpenenenns Gpyuxuun f x| =Ig

Bropasi yactb
Ilpu svinonnenuu 3ao0anuit 5-10 3anuwiume x00 peuwieHus u NOJIY4YeHHbLIL OMEEn.

8 10 . 448
5. (2 6anna) HaiinuTe 3HaueHNe BBIpasKEHUS 471177 447,
6. (2 6amuna) CKOJIBKO LENBIX PEIICHUH UMEET HepaBeHCTBO 1<7*'<49?

7. (2 Ganna) Haiiaute kopews ypasrerus 1085 (4+x)=2.
8. (2 Gamma)) PaccrossHne oT HaOMIOAATENs, HAaXOMSIIErocs Ha HEOOJbIIOW BhICOTE h
KHJIOMETPOB HaJ 3eMJIEi, 10 HaOII0JaeMOl UM JIMHUW TOPH30HTA BBIUUCISIETCS MO (Gopmyre

[ =+V2Rh y
, rne R=6400 xmM— paauyc 3emin. C Kakoil BBICOTBI TOPHU3OHT BHUACH Ha
paccrosinuu 48 kusiomeTpoB? OTBET BbIPA3UTE B KUIIOMETPAX.
9. (2 6anmna) B xome pacnmaga paaunoakTUBHOTO HM30TONA €r0 Macca yMEHbBIIAeTCs II0

—t/T
m(t) =mg-27T,
3aKOHY Te mo— HadallbHasd Macca u3orolna, [ — BpEMsA, IIpomicamec oT

HayaJlbHOTO MOMEHTa, / — TepuoJ MoJjlypacrnajga. B HauanbHbIi MOMEHT BpeMEHU Macca
n3orona 184 mr. Ilepnon ero momypacnana coctasiser 7 MmuH. Halinure, yepe3 CKOJIBKO MUHYT
Macca u3otona Oyzer paBHa 23 MT.

10. (2 6anna)Hatioume 3naueHue sbipadxcenus log; 108 +1og, 2

Dnemenmui meopuu eeponmuocmet? U Mamemamu4eckKou CmamucmuKu

Oobpazoeamenvhule pe3yiomamot, noodaexcaujue npogepke (3j1emMennol):

OK 01
Teopernyeckne BONPOCHI:
l. [Tponomxute onpenenenue: «CiaydaiiHoe coObiTuE — 3T0...». [IpuBenuTe mpumep.
2. [IpuBenuTe MpUMEpP TOCTOBEPHOTO COOBITHS.
3. [TpuBeuTe NpUMEp HEBO3MOKHOTO COOBITHSI.
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4 [Tponomxkute onpenenenue: «BeposTHOCTh CIIy4aifHOTO COOBITUS — 3TO...».
5 CdhopmynupyiiTe mpaBUIIO HAXOXKICHUS CIIOKEHHUS BEPOSITHOCTEH.

6. ChopmynupyiiTe IpaBUIO YMHOKEHHS BEPOSITHOCTEH.

7 Kak naiitu cpegnee apupmMeTHdecKoe YucIoBOro psia?

8 Kaxk HaiiTu MenuaHy 4yncioBoro psaa?

9. Kak Belumncinsercs pasmax 4ucioBoro psaa?

10. Jlnst gero HyKHBI tuarpammsl, rpaduku? [lepeuncianTe BUABI quarpaMm.

11.  IlpuBegute mnpuMepsl TNPOSBICHHUS 3aKOHA OOJBIINX YHCEN B MPHUPOTHBIX
SBIICHUSX.

12.  IIpuBenurte mpuMephl MPOSBICHUS 3aKOHA OOJIBIINX YHCENT B OOIIECTBEHHBIX
SIBIICHUSX.

13. Yo u3yuaer craructuka?

14.  Ilpomomxure onpenenenue: «CodyeraHue — 3TO...».

15.  Ilpomomxute onpenenenue: «Pa3menieHue — 31o...».

16.  IIpomomxwure onpenenenue: «llepectaHOBKH — 3TO...».

KoutpoJanHas padora
IlepBas yacTh

Ilpu pewenuu 3adanuit 1-4 3anuwiume npaguUIbLHBIIL OmM6EeMm U3 Uemblpex
nPeonoHceHHbIX

I. (1 6amr) Kakux coObITHii HEe OBIBAET B TEOPHH BEPOSITHOCTEH?

A) cnyuaitneie; b) meciy4qaitasie; B) moctoBepusie; ) HeBO3MOXKHEIE.

2. (1 6aym) CoObiTHE, KOTOPOE MPH BBINOJIHEHUH OIPEIEICHHOW COBOKYITHOCTH YCIIOBHH,
0053aTeNbHO MPOU30UJET - ITO:

A) cnydaiinoe; b) Hecnywaitnoe; B) noctoBepHoe; ') HeBO3MOXKHOE.

3. (1 Oamn) BeposSTHOCTH CIIy4aWHOTO COOBITHA €CTh HEOTPHUIIATEIBLHOE YHCIIO,
3aKIIIOYEHHOE MEXY YHCIAMU:

A)Oul; B)0u 100; B)-1u 1;T) -100 u 100.

4. (1 6ann) I'pynnupoBka — 370...

A) ynopsjaoueHUE €IUMHUI] COBOKYHNHOCTM IO npu3Haky, b) pa3Ouenue eauHuL
COBOKYIMHOCTH Ha IpyMIbl M0 MpU3HaKy; B) o0oOmenne equunyHbXx (akto; [) o6obiieHue
eIMHUYHBIX PH3HAKOB.

Bropasi yactp

Ilpu eévinonnenuu 3adanuii 5-10 3anumiume x00 pewieHus u NOJIy4eHHLLIL OMEEm.

5. (2 6amna) B oduce nuzailHEpCKOTO areHTCTBa HAXOMATCSA 8 IMOCETUTENEH >KEHCKOTo
moyia ¥ 2 My»Xckoro. OnpeaenuTs BEPOSITHOCTh TOTO, YTO MEPBBIM K KOHCYJIBTAHTY OOpaTUTCS
MY>KUHHA.

6. (2 6amta) Ha xondepennuto npuexanu 2 ydeHsix u3 ['epmanun, 3 u3 Cepbuu u 7 u3
[Beiinapun. Kaxneiii U3 HUX AenaeT Ha KoH(epeHIuu oauH Aokiaa. [lopsmok okianoB
ompenensieTcs >kepeObEBKkoW. HalimuTe BEpOSTHOCTH TOr0, YTO MATBIM OK&XKETCS JOKJIAT
yueHoro u3 CepOum.

7. (2 6anna) Mama, Tumyp, Hduana, Kocts u AHTOH Opocuin kpeduii — KOMY JTOCTaHETCs
MPOeKT 1o odopmileHuto cBaneOHoro 3ana. Haiinure BepoSTHOCTH TOTO, YTO MPOEKT TOYHO HE
OyJIeT BBITIOJHATH AHTOH.

8. (2 6anna) B smuke Tpu KpacHBIX U TpH CUHUX ¢uiomacTepa. diomacTepbl BHITACKUBAIOT
[0 ouepeau B ciaydalHOM mnopsake. KakoBa BEpOATHOCTh TOTO, YTO IEPBBIA pa3 CHHUM
¢dboMacTep MOSIBUTCS TPETHUM IO CUETY?
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9. (2 6amma) Han psn uucen: 175; 172; 179; 171; 174; 170; 172; 169. Haitnure mony psiaa
U cpeqHee apuMeTHIecKoe psija.

10. (2 6amna) [Ipu aHanM3e MEHOBBIX MPEANOYTCHUH KIMEHTOB JAU3aHHEPCKOr0 areHTCTBA
MOJTy4eHbl JAaHHBIE, TMPEJICTaBICHHBIE B TaONMUIE: [OJI1 KJIMEHTOB, MPHOOPETAIONINX
JIU3alHEPCKUE YCIYTH OJUHAKOBOTO HA3HAYECHUS, HO pa3InyHOM 1eHbl. HaliTn Moy ciydaitHOM
BEJIMYUHBI. X — IIEHBI IPO/IABAEMBIX YCIIYT.

Xi 3500 4500 5500 6500 7500 8500
pi 1/20 3/20 3/20 8/20 4/20 1/20

DoHJ 01IEHOYHBIX CpPpeacTB AJisd pyﬁemnoro KOHTPOJJIHA

Obpazoeamenvnvle pe3yromamot, nooaexcauijue npogepke (jiemennol):
OK 01

IlepBasi yacThL
Ilpu pewenuu 3ad0anuii  1-4 3anumume npasuIvbHLIL omeem U3 uemvipex

NPeOdI0HCEHHDIX.

1. Jansr Touku A(2,0,5), B(-2,6,3). Kakue koopauHatel uMeeT cepenuHa otpeska AB —
Touka M?

A) M(0, 3, 4); B) M(2, 3, 4); B) M(0,- 3, 4); I') M(0, 3,- 4).

2. (1 6amn) IIpsameie AB u CJI mapamiensubie. Kakoe pacnonoxenue umeror npsimbie AC
u BJ1?

A) mapannensHele; b) nepnenaukymspusle; B) ckpemuBatorcs; [') nepecekaroTcs.

3. (1 6amr) Kakue u3 pyHKIUN ABIAIOTCS YETHBIMU?

A) y=sin x; b) y=cos x; B) y=tg x; I') y= ctg x.

4. (1 6amn) Ha pucynke n3obpaxen rpaduk npousBoganord GpyHkiuu y=f(x). [Ipu xakom
3HAYEHUH X (PYHKLHUS NIPUHUMAET CBOE HanOoJbllee 3HaYeHUE Ha oTpe3ke [-4; -2] ?

-

N
Nor=Sx)

=

A)0,5;B)-4; B)-5;T) 1.

Bropasi yactb
Ilpu évinonnenuu 3a0anuii 5-10 3anumiume x00 peuienus u nOJIY4YeHHbLI OMEEm.
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5. (2 6amna) Yepes kouiel otpeska AB m ero cepennny M mpoBeneHbl NapauieibHbIC
IpsIMbIE, IEPECEKAIOIINE HEKOTOPYIO IUIOCKOCTh B Toukax A, B; u M. Halinute nnuHy oTpeska
MM,, ecniu otpe3ok AB He nepecekaet miockocTh u eciu AA =6 cm, BB1=4 cm.

6. (2 6amna) JlaHbl TOYKH A(6,7,§1)_ , B(8,2,6). Haiiqute nnuny Bektopa AB.

7. (2 6anna) Haiinure '8 (OC + 2 ) " ecmm 20 =0,5.

8. (2 Gamwra) MarepuanbHas TOYKa JBMXKETCS HPSIMOJMHENHO 10 3aKkoHy X(t)=t’-13t+23
(roe x — paccTosiHME OT TOYKU OTCUYETa B METpax, { — BpPeMs B CEKyH/Iax, U3MEPEHHOE C Hayaa
JIBUXKEHMS ). B Kakoit MOMEHT BpeMeHH (B CEKyHax) ee CKOpOCTh ObLTa paBHa 3 M/c?

9. (2 6anna) Jana pynkuus f(x)= 3x*+1. Uemy pasua F(1)?

10. (2 Oamma) Pemmre ypaBHeHue cosx=1. B oTBeT 3anuimmMTe HAUMEHBIITUI
HEOTPUIATENbHBII KOPEHb.

DoHJ OLIEHOYHBIX CPpeacCTB AJisd l'lpOMC)KyTO‘lHOﬁ arrecranmumn (3K33M6H)

Ha BbImoMHEHME THUCHMEHHOW JK3aMEHAIMOHHOW paboOThI MO MaTeMaTuKe maeTcs 4
acTpoHoMu4eckux yaca (240 MUHYT).

DK3aMEHAIMOHHAs pad0Ta COCTOUT MX 2-X YacTeH: 00sA3aTeIIbHON U JOTIOTHUTECIIBHOM.

OOsi3aTeNbHAsT 4YacTh COACPXKHUT 3aJaHUS MHUHUMAIBHOTO O0S3aTENBHOTO  YPOBHS,
JIOTIOJIHUTEIbHAS YacTh — OoJiee CII0KHBIE 3aJaHus.

[Tpu BBIIOTHEHUN 33AaHUIN 00S3aTEIBHON YacTh TpeOyeTcs MPEeACTaBUTh X0 PEIICHHUs U
yKa3aThb MOJyYEHHBIH OTBET. 3a MPaBWJIbHOE BBINOJIHEHUE JIFOOOTO 33JaHus U3 00s3aTeNbHOM
gacTu oOydaromuiicss moixydaere oauH Oamr. [lpu BEIIOTHEHWH 3aaHUSl W3 JOTIOJHUTEIBHOM
4acTH HEOOXOJMMO IMOAPOOHO ONMUCATh XOJ PelIeHUs W JaTh oTBeT. [IpaBUIIbHOE BBHITIOJIHEHHE
3aJJaHiil JTOIIOJHHUTCILHOM YacTH OIcHHMBaeTca 3 Oauramu wid 1-2 OamiaMM 3a 4aCTHYHOE
pelicHue.

BaJ'IJ'IBI, HOJIy‘IeHHBIe 3a BCC BBIIIOJIHCHHBIC 3alaHN, CYMMI/IPYIOTCSI.

IlIkana nepesooa 6annoe 6 ommemku no NAMUOANTLHOU cucmeme

Ommemka Yucno 6annos,
Heo0X00uMmoe 0111 NOJIYYEeHUSL OMMEMKU
«3» (y008.) 6-9
«4» (xopowo) 10-14
(He MeHee 00H020 3a0aHUsl U3 OONOIHUMENLHOU YaACmL)
«5» (omauuno) bonee 14
(He MeHee 08yX 3a0anull U3 OONOJHUMENbHOU Yacmu)

OopazosamenvHule pe3yibmamasl, HoOeHcauiue nposepke (31emeHmot):

OK 01

3K3aM€Hal(u0HHble 3a0aHUA NO MameMamuKke
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Oo0si3aTe/IbHAsA YaCTh
IIpu BeImoTHeHWH 3a1anuii 1-12 3anumuTe X0/ pelieHus U MOJyYeHHBbII 0TBeT.
1. (1 6ann) Beraucnure: 2sin(n/6)+2cos(n/3)

2. (I 6ann) Ha pHCYHKE JKHPDHBIMH .,

TOYKaMH IIOKAa3aHO CYTOYHOE KOJIUYECTBO OCAIKOB, 4=

BBITIA(ABIINX B Jmucte ¢ 7 o 18 nexabps 2001 roma. % {14

35 lI,l |II

ITo TFOPU30OHTAJIM YKa3bIBAIOTCA 4YHUCIIa MECANa, Mo =2 / |

25
BEPTUKAJIA — KOJWUYECTBO OCAJKOB, BBHINNABIINX B ! 4

COOTBGTCTBYIOH_[I/Iﬁ JACHb, B MUIJIMMCTpax. IL]'I}I 15 / 7l|'|II JII.-"Ir

HATJIAIHOCTH JKUPHBIE TOUKH HA PUCYHKE COEIMHEHBI - - 4 ! 7

05 —

nuHuer. OrnpenenuTe MO PHUCYHKY, CKOJIBKO JHEH oo

BBbINAzano 6ojee 2 MUILUTUMETPOB OCATKOB? T EoAn bz s s s e

3. (1 6ann) CToMMOCTB YyCIYT 4acTHOTO Iu3aiiHepa Bo3pocia Ha 10%. OnpenenuTs,
CKOJIBKO CTOWJIM YCIIYTH JU3aifHepa 10 MOJ0pOoKaHus, ecliu nocie KineHT 3amiatui 55000py6?
4. (I 6ann) Ha tapenke 16 nupoxkoB: 7 ¢ peiOOi, 5 ¢ BapeHbeM U 4 ¢ BulHel. KOs

HayTraj BBI6I/IpaeT OIWH IMUPOKOK. Haiigute BCPOATHOCTH TOI'O, YTO OH OKAXKETCS C BUIIIHEH.

5. (1 6ann) Haiinure 3HaueHue BolpaskeHus log,2 + log, 32
6. (1 6aan) Halimure KOpeHb ypaBHEHHS 7-bx=7.
7. (1 6ann) Pemmre HepaBeHcTBO 2¥° > 64. B OTBET 3amMIINTE HAMMEHBLIEE
MOJIOKHUTEIHHOE YUCIIO.

X432 1

8. (1 6bann) Haiigute KOpeHb ypaBHEHUS Lo
yzix4—6x2+7x—1

9. (1 6ann) Haitnure npousBoaHyto GpyHKINUU B Touke X=0:
10. (1 6ann) Kactprons, opopMIICHHAS 110 WHAWNBUAYAIBHOMY 3aKa3zy, UMeeT hopMy

mMHapa. Beicora kactpronu 35 cM, nuamerp ocHoBaHus 20 cM. Paccumrtaiite BMECTUMOCTB
JTAHHOM TIOCY /b, JICIICHHYIO Ha TT.

11. (1 6ann) Haitnure miomanes ¢Gurypsl, n300pakeHHON Ha PUCYHKE
\
\
/ \
A \
= .
12. (1 6ann) Teno mBrxkercs 1o 3akoHy S(t)=3t*+5t (M) Haiitu ckopocTh Tena 4epes

lc mocne Havana ABUKEHUS.
JlonmoJHUTEJIbHAS YaCTh

IIpu eévinonnenuu 3adanuin 13-16 3anuwiume x00 peuteHuA u NOJIYYEHHbLI OMeem

13. (3 6anna) Beraucnure miomaab yyacTka cToJIa, OTBEJCHHOTO AJIS MIPE3eHTAM paboT
nu3aiiHepa Bacuius, mepuMeTp KOTOPOro OrpaHMYMBAIOT JIMHUHU Y=X"-2X-2 U

y=-x*+2. Beinosuute yeprexk. OTBET AalTE B KBAAPATHBIX METPAX.

14. (3 6aana) Pemmte ypaBHenme sin’x - 2sinx=0. B oTBeT 3ammimure KOJIUYECTBO
pelieHuni, npuHaIexXaux npoMexyTKy [0; 47.]

15. (3 6anna) Haiinute 00beM MHOTOTpaHHHUKA, U300pa’keHHOT0 Ha PUCYHKE (Bce
JIBYTPaHHbIE YTJIbI IPSMBIE).
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X

2

16. (3 6anna) 3aka3 Ha 126 OTKPBHITOK MEPBBIN TU3aifHEP BBHIMIOJIHSIET HA 5 4acoB ObICTpee,
geM BTOpOM. CKOJIBKO OTKPBITOK 3a 4ac M3rOTaBJIMBAET NEPBBIN JMU3alHEP, €CIU U3BECTHO, YTO
OH 32 4aC MOXET IPUTOTOBUTh HA 5 OTKPBITOK OO0JIbLIE BTOPOro?

5.YCJIOBUSA PEAJIM3ALINU ITPOT'PAMMBI IMCHHUATIJIMHBI

5.1. Jlna peanu3zanyy mporpaMMbl Y4eOHOM MTHUCHIUILIAHBI JTODKHBI OBITH MPEyCMOTPEHBI
clIeayromue CriciuaJlbHbIC TOMCIICHU:

Peanuzanus nporpaMmbl JUCHMILIUHBI TPeOyeT HATUYUS y4eOHOro KaOMHEeTa MaTeMaTHKU.

ObopynoBanne yaeOHOTO KabUHeTA!

- IOCa/I0YHbIE MECTa MO KOJIMYECTBY 00YUaIOIINXCS;

- pabodee MeCTo MpernoaaBaTes;

- KOMIUTEKT y4eOHO-HATJISAHBIX TTOCOOHUI;

- KOMIUJICKT 3JICKTPOHHBIX BUACOMATCPUAIIOB,

- 3a/1aHUs JJ11 KOHTPOJIBHBIX paboT;

- mpoeccCHOHAIEHO OPUEHTUPOBAHHBIE 3aJaHHS,

- MaTepHalbl SK3aMeHa.

TexHU4YecKue cpeacTBa OOYUCHHUS:

- IEPCOHAIBHBINA KOMIIBIOTED C JIMIIEH3UOHHBIM MTPOTrPAMMHBIM 00€CTIEYeHUEM;

- IPOEKTOP C IKPAHOM.

6.IndopmanuonHoe odecrneyeHue peaau3aluy NPorpaMmbl

Jns peanmzanuu  mporpaMMbl  OMOIMOTEUHBIH (POHI 00pa30BaTENBHONW OpTraHHU3aAIlUN
YKOMIUICKTOBAH TIICHYATHBIMU I/I/I/IJ'II/I SJICKTPOHHBIC 06pa3OBaT€J'H>HBIC n PIH(pOpMaLII/IOHHI:Ie
pecypchl, peKOMEH/IOBaHHBIE AJIsi MCIOJNb30BaHMUs B 00pa30BaTeIbHOM MpOIECCe, HE cTapiie
IIATH JIET C MOMEHTA U31aHU.

6.1. OcHOBHBIE TEeYATHBIC H3TAHUSA

1. Amumos, III. A. Matematuka. Anredpa 1 Hadajla MaTeMaTHIECKOTo aHaiau3a. bazoBbrit
YPOBEHb : AeKTpoHHas popma yuedHoro mocodms mis CITIO / 1. A. Anumo, M. A. Tkauépa,
1O. M. Konsrus. - Mocksa : [Ipocsemenue, 2024. - 463 c¢. - ISBN 978-5-09-107569-4. - Tekcr :
anekTpoHHbId. - URL: https://znanium.ru/catalog/product/2125328

2. IlparyceBuu, M.S.. Marematuka. Anrebpa u Hayala mMareMaTuyeckoro anammsza. 10
Kiacc. Yrnyonéuusiii ypoBeHs : YueoHuk / M.A. TlpatyceBuu, K.M. Cton6os, A.H. ['onoBun —
MockBa : IlpocBemenne, 2025. — 10 c. — ISBN 978-5-09-115713-0. — URL:
https://book.ru/book/958016

6.2. OcHOBHBIE YJICKTPOHHbIE U31aHUS

1. Beepoccuiickue nntepner-onumnuansl. - URL: https://online-olympiad.ru

2. Enunas komnekmus nudpoBsIx 00pazoBaTenbHBIX pecypcoB. - URL: http://school-
collection.edu.ru
3. WNudpopmannonnas cucrema «EquHoe okHO JocTyna K 00pa3oBaTelbHbIM

pecypcam». - URL: http://window.edu.ru/
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4 Hayunas snektponnas 6uommoreka (HOB). - URL: http://www.elibrary.ru

6. OTKpHITHINA KOJUIeK. MaTemartuka. - URL: https://mathematics.ru /

7 [ToBropum marematuky. - URL: http://www.mathteachers.narod.ru

7. CripaBOYHUK 10 MaTeMaTUKE JJIs IKOJIbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm

8. Cpennsst MaTemaTudeckast uHTepHeT 1mkona. - URL: http:/www.bymath.net/

9. ®enepanbhsiii noptan «Poccuiickoe odpasoBanue». - URL: http://www.edu.ru/
®enepanbHbIi HEHTP HHOOPMAIIMOHHO-00pa3oBaTenbHbIX pecypcoB. - URL: http://fcior.edu.ru

6.3. JlonoJiHUTEIbHbI€ HCTOYHUKH

1. [3r06a, T. C. Matemaruka. [Ipaktukym : yue6Hoe nocodue / T. C. [I3106a. — Mockaa :
Pycaitnc, 2026. — 202 c¢. — ISBN 978-5-466-11376-1. — URL:
https://book.ru/book/961807

2. Kpusonanos, C. f., Maremaruka Ha Python : yueOnuk / C. 5. Kpuonamos, M. b.
XpunyHoBa. — Mocksa : KnoPyc, 2025. — 455 ¢. — ISBN 978-5-406-13759-8. —
URL.: https://book.ru/book/955467

3. TarapunoBa, B. B., Maremaruka. IIpaktukym s cnenuaibHOCTH CTpPOUTENBCTBO U
HKCIUTyaTaIsl aBTOMOOMIIBHBIX JJOPOT U a3pOJIpOMOB : yuebHoe nocodue / B. B. TatapuHoBa. —
MockBa : KnoPyc, 2025. — 201 c¢. — ISBN 978-5-406-14210-3. — URL:
https://book.ru/book/956767
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