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1. O0masi XapakTepuUCTHMKA NPUMEPHOH paldo4yeid NMPOrpamMmbl
001eo0pa3oBaTeJIbHOM JUCHUIIJIMHBI

Ob6uieoOpazoBarenvHas  aucuummHa  [1/1.01  Marematuka — siBisieTcst
00s13aTeIbHON YacThi0 0011e00Pa30BaTEILHOTO IUKIIA 00pa30BaTENbHON MPOTrPaMMBbI B
cootBeTcTBUM ¢ PI'OC CIIO mo 08.02.01 CTpouTenbCcTBO U AKCITyaTalus 3JaHUN U
COOPYKECHUH

1.2. HeJII/I H INIAaHUPYEMBIC PE3YJIbTAaTbl OCBOCHUA TUCIHUIIJINHBI:

1.2.1. Hean nucMIJIMHBI
Conepxanue  mporpaMMmbl  oOmieoopazoBarenbHor — auciuiinabl — [1J1.01
MaremaTuka HalpaBlICHO Ha JOCTH)KEHUE PE3YJIbTATOB €€ U3YUEHHSI B COOTBETCTBUHU C

tpedboBanusiMu @I'OC COO c¢ yuetom mnpodeccuoHanbHoi HampasieHHOCTH DI'OC
CIIO.

1.2.2. Ilianupyembie pe3yJbTaTbl OCBOCHHS 0011e00pa3oBaTEJIbHOM
aucUIIMHBI B c00TBeTCTBHH ¢ PI'OC CIIO m Ha ocHoBe ®PI'OC COO

Oco0oe 3HayeHHe AUCUUILIMHA UMEET NMpH (HOPMUPOBAHUU M PA3BUTUHU OOLIUX
KOMIETEHIMH U TPO(eCCHOHATBHBIX KOMIIETEHIIUH.



Koa n HaumenoBanue popMupyemMbix
KOMIIeTeHU I

OK 01. BeiOupath criocoObl perieHus
3a1a4 Ipo(ecCHOHATLHOMN AeSITeTbHOCTH
NPUMEHHUTENLHO K Pa3IMYHBIM KOHTEKCTaM

I[Inanupyemble pe3yJbTaThl OCBOCHUSI M CIUIITTHHBI

Oo6mmmel

B yacTu Tpy10BOTr0 BOCIIMTAHMS:
- TOTOBHOCTb K TPYJy, OCO3HAHUE IICHHOCTU MAacTepCTBa,

TPpYyIoIIo0ue;

- TOTOBHOCTh K AKTHBHOM JIeSITEITBHOCTH
TEXHOJIOTHYSCKOW H  COI[MAILHOW  HAINPaBJICHHOCTH,
CHOCOOHOCTD WHUIMHPOBAT, IJIAHUPOBAThH u

CaMOCTOSITEIIBHO BBITIONHATH TAKYIO JCSTEIBHOCTS;

- HHTEPEC K pa3IuYHbIM cdepaM TpodheCCHOHATBHOM
JIESITEIILHOCTH,

Ogaajgenue YHUBepCATbHBIMH
NM03HABATEIbHBIMY JefiCTBUSIMM:

a) 0a30BbIe JOrHYeCKHE AeiHCTBHS:

- caMOCTOATENFHO (HOPMYIIHPOBATh M AKTYaTH3HPOBAThH
mpodIeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYNICCTBCHHBIN MPU3HAK MM OCHOBAHHS
JUIsl CpaBHEHUS, Kilaccuukanuy 1 0000IIeHus;

- OTPEICTIATh NENN ACATEILHOCTH, 3a7aBaTh apaMeTphbl 1
KPUTEPUHU UX JOCTHKECHUS;

- BBIABIATH 3aKOHOMEPHOCTH W NPOTHBOPEUUs B
paccMaTpUBACMBIX SIBIICHUSX;

- BHOCUTh KOPPEKTHBBI B JICSTEIBHOCTh, OIICHUBAThH
COOTBETCTBHE PE3YJIbTATOB IIEJSM, OIICHUBATh PHUCKH
MOCTICICTBUN ICATEILHOCTH;

- pa3BHBaTh KPEATUBHOC MBIIUICHHE TMPH PEIICHUH
YKU3HEHHBIX MTPO0JIeM

0) 0a30BbIE HCCIEI0BATEIbCKHE €HCTBUA:

- BIIQJIETh HaBBIKAMH Y4COHO-HCCIIENOBATEIBCKON U

y4eOHbIMH

MPOSKTHOM  NIEATENBHOCTH, HAaBBIKAMH  pa3perieHus
pooem;

- BBUBJIATH  NPUYHHHO-CICJCTBEHHBICE  CBSI3U W
aKTyaJlu3upoBaTh 3ajJady, BBIJIBUTaTh THUIOTE3y €e

peICHUA, HAXOAUTb ApPTYMCEHTHI [JI1 JOKa3aTCJIbCTBa

JucuuniimHapHbie2
-BJIaJCTh METOJAaMH JIOKa3aTeNbCTB, AJTOPUTMaMU
pelieHus 3aj1ay; yMEHHE (hopMynupoBaTh

OINIpEeACICHNs], aKCHOMBI U TE€OPEMBI, IPUMEHATh HX,
MIPOBOANTE JOKA3aTeIbHBIE PACCYKICHHA B XOIE
pelieHus 3ajay;

- YMETh OINEpUpPOBaTh MOHATHUSAMH: CTENEHb 4YHCIA,
jgorapudmM uKcia; yMEHHE BBINOJHITH BBIYUCICHHE
3HaYeHW ¥  mpeoOpa3oBaHUsl  BBIPAKCHUH  CO
CTETICHIMH U JIorapumMamu, mpeodpa3oBaHust JpoOHO-
palMOHAIBHBIX BBIPAXKECHUMH;

- YMETh ONEPUPOBATH MOHATUAMH: PaAlMOHAJIBHBIC,
UppaloHalbHbIe, MoKa3aTeNbHbIe, CTETICHHBIE,
JgorapuMuiecKkue, TPUTOHOMETPUUIECKHE ypaBHEHUS
1 HEPAaBEHCTBA, HX CHCTEMBI;

- yMeTb ONEpHpOBaTh MOHATHAMHU:  (QYHKLUS,
HEIpEepbIBHAs ¢byHKUWS, IPOU3BOIHAS,
nepBooOpa3Hasi, ONpelNeNeHHbII WHTEerpai, YMeTh

HAaXOJUTh TIPOU3BOJIHBIC DJIEMEHTAPHBIX (DYHKIINH,
UCIIONIb3YSl CIPABOYHBIC MaTepUalIbl, HCCIEAOBATH B
NPOCTEHIINX CiTydasXx (QYHKIMM Ha MOHOTOHHOCTb,
HAXOJHUTh HaWOOJbIINE ¥ HAMMEHbIINE 3HAYCHUS
GyHKOWH;  CTpOUTh TpapUKd  MHOTOUICHOB  C
UCTIONIb30BAaHUEM anmapara MaTeMaTHYeCKOro
aHaIM3a; TPHMEHATh TPOU3BOAHYIO IPHU PEHICHHU
3aJad = Ha  JIBWKEHHWE;,  peliaTh  MPaKTHUKO-
OPHCHTHUPOBAaHHBIE 33Jla4d HAa  HaWOOJbIIME U
HaUMEHBIINE 3HAYEHHs, Ha HAXOXJICHHE ITyTH,
CKOpPOCTH U YCKOPEHHS;

- yMETh OIEpPHUPOBaTh TMOHATUSIMH: pPalMOHAIbHASL
¢GyHKUMS, TOKazaTelbHas ~ (QYHKOMs, CTEIeHHas
¢$yHKUWS, JorapupmMudeckas ¢$yHKUUS,
TPUTOHOMETPUYECKUE (YHKIINHU, 00paTHbIe (HYHKIINU;

1 YKasbiBaloTca popmupyemble TMYHOCTHbIE U MeTanpeameTHble pesyabTaTbl M3 ®FOC COO (B nocnegHein pegakumm ot 12.08.2022) B oTrnaronbHoi popme
2 lncumnnmHapHble (NpegMeTHble) pe3ybTaThbl YKa3blBalOTCA B COOTBETCTBMM C UX NOJIHbIM NepedHem Bo ®FOC COO (B nocneaHeit pegakumm ot 12.08.2022)



CBOMX YTBEPXJCHUM, 33JlaBaTh MapaMeTpbl U KPUTECPUU
pEIICHNUS;

- aHAJM3WPOBATh IOJIYUCHHBIC B XOJE PEIICHUS 3aJlaud
pPe3yNbTaThl, KPUTUYESCKU OIICHUBATH WX JOCTOBEPHOCTH,
MPOTHO3MPOBATH H3MEHEHHE B HOBBIX YCIIOBUSX;

- yMeTh TEPEHOCUTHh 3HAaHUS B [O3HABATEIBHYIO H
MIPAKTHUYECKYIO 00JIACTH KU3HECITSILHOCTH;

- YMETh MHTETPHPOBATH 3HAHHS M3 PAa3HBIX MPEIMETHBIX
obJacrei;

- BBIJBUTATh HOBBIC HJIEH, MpPEAjaraTh OPUTHHAIBHBIC
MOJXO/bI ¥ PEUICHUS;

- CIOCOOHOCTH MX HCIOJB30BaHMS B IO3HABATEIHHOM
U COLIMAIBHON MTPAKTUKE

YMEHHE CTPOUTh Tpauku M3yYCHHBIX (PYHKIHH,
UCTIONB30BaTh TPpadMKH TPH H3YyYCHUH IIPOIECCOB H
3aBUCUMOCTEH, TP pelIeHUH 3aJad U3 JpYyrux
yueOHBIX NPEAMETOB M 3a/ad M3 pealbHOH KH3HHU,
BBIpDAXATh  (opMynaMH  3aBUCHUMOCTH  MEXIY
BEJINYNHAMU;

- YMeTh pellaTh TEKCTOBbIC 3a/la4d pa3HBIX THIIOB (B
TOM YHCJIe HA TPOIICHTHI, JOJIN ¥ YacTH, Ha JIBIDKCHUE,
paboTy, CTOMMOCTh TOBAPOB M YCIIYT, HAJOTH, 3aJa4H
3 00JacTH yNpaBieHUS JMYHBIMH aW CEMEHHBIMU
(uHaHCaMM); COCTaBJIATH BBIPAKCHUS, YpaBHEHUS, U
HEpaBEHCTBA M MX CHCTEMBI IO YCJOBHIO 3aJauH,
UCCIIEIOBATh TIOJNYYCHHOE peIleHNe | OLECHHUBATh
NpaBAONOJ00HOCT PE3yJbTaTOB;

- yMeTh OHNEpHpOBaTh  IOHATHAMH:  CpenHee
apudmernyeckoe, MeJnaHa, HauOobIIee u
HavMEHbIllee  3HAUCHHWSA,  pa3Max,  JUCIepcus,
CTaH/IapPTHOE OTKJIOHEHWE YHCIIOBOTO Habopa; yMeTh
W3BIICKATh, HMHTEPIPETUPOBATH nHpopmanmro,
OpeAcTaBieHHYl0 B Tabnuuax, Ha JIUarpammax,
rpadukax, OTpaxKarollyo cBOMcTBa

peaNbHBIX TPOIECCOB U SIBICHWH; NPEICTaBIATH
UHQOPMAIMIO C MOMOIIBIO TaOJIUI W JUarpam;
UCCIIEIOBATh CTATUCTUYECKUE JIAHHBIC, B TOM YHCIIE C
NPUMEHEHNEM TpaUIecKuX METOIOB M JIEKTPOHHBIX
CPEICTB;

- YMETh ONIEPUPOBATH MOHATHIMU: CIyYaiHBIH OMBIT U
cllyyaifHoe  COOBITHE, BEPOSITHOCTH  CIyYaifHOTO
COOBITHS; yMEHHE BBIUUCIATH  BEPOSITHOCTH  C
UCIIOJIb30BaHHEM TIpaUuecKUX METOJIOB; TPUMEHSThH
(GOpMyINBI CIOXKEHUSI W YMHOXKEHUS BEpOSITHOCTEH,
KoMOUHaTopHble (DakTel ¥ (OPMYNBI MpPU PEIICHUN
3aJa4; OLEHMBATh BEPOSTHOCTU pEalibHBIX COOBITHH;
3HaKOMCTBO CO CIIyYailHBIMU BEIWYMHAMH, YMCHHE
MIPUBOJIUTH IPUMEPEI

MPOSIBJICHUS 3aKOHA OOJIBIINX YHCENl B MPUPOAHBIX U
OOIIECTBEHHBIX SIBJICHUIX;

- YMETh ONEpPHpPOBATh MOHSATHAMHU: TOYKA, IpsMasi,



IUIOCKOCTh, ~ MPOCTPAHCTBO,  JABYIPAHHBIA  YTOJ,
CKpCIIMBAIOIIAECS  MpSMBIC, MAPAUIETBHOCTh |
MEePIEHANKYISIPHOCTh TPSAMBIX W TUIOCKOCTEH, Yroi
MEX]y IPSAMBIMH, YTOJI MEXKAY MPSIMOI U TIOCKOCTHIO,
YTOJI MEXIy IUIOCKOCTSIMH, PAcCTOSIHUE OT TOYKHU JI0
IUTOCKOCTH, PACCTOSIHUE MEKAY TPSIMBIMH, PACCTOSIHUE
MEXIy IUIOCKOCTSIMH;, YMEHHE HCIOJIb30BaTh IMpU
pelIeHNH 3ajad  M3ydeHHBIE (AKTBI W TEOPEMBI
IUTAHUMETPHHU; YMEHHE OLICHUBATh pa3Mephl 0OBEKTOB
OKPY>KaIoILEero MUpa;

- YMETb OIEPUPOBATh IOHATUAMU: MHOIOIPAHHUK,
CEYCHHWE MHOTOTpaHHUKA, KyO, TMapauielenuresn,
npusMa, TnHpamuia, (Qurypa ©  MOBEPXHOCTh
BpallcHUs, HWIMHAP, KOHYC, miap, cdepa, cedeHus
(urypsl BpaleHus, TUIOCKOCTh, Kacaromascs cepsl,

LIIHHAPA, KOHYyca, TUTOIIATh HOBEPXHOCTH
nUpaMubl, NPU3MBI, KOHyCa, LWIMHIApA, IUIOLIAIb
cdepsl, 00BeM KyOa, MPSIMOYTOJIEHOTO

napajjieNienuena, NUpPaMuabl, MPU3MbI, LWINHIPA,
KOHYCa, I1apa; yMeHHe H300pakaTh MHOTOTPaHHUKH U
MOBEPXHOCTH BpAIleHUsI, WX CEYCHUS OT PYKH, C
MTOMOILBIO YEPTEKHBIX HHCTPYMEHTOB M JIEKTPOHHBIX
CPEICTB; YMEHHE pacllio3HaBaTh CHUMMETPHUIO B
NPOCTPAHCTBE: YMEHHUE paclo3HaBaTh IpPaBHIbHbBIC
MHOT'OI'PaHHUKHY;

- yMEThb OIEpUpOBaTh MOHATHAMHU: [BIKCHUE B
NPOCTPAaHCTBE, MOA00HBIE (UTYpHI B MPOCTPAHCTBE;
KCIIOJIb30BaTh OTHOIIEHUE TIJIOIIA/IEN TOBEPXHOCTEN U
00BEMOB TIOJOOHBIX (UTYp TIpU pEImIeHUH 3aad:
YMETh BBIYUCIISITh TEOMETPUIECKUE BEIMYMHBI (JITHA,
yroJ, IUIOMAAb, OOBEM, IUIOMIAh ITOBEPXHOCTH),
UCHONB3YS U3y4YeHHBIE POPMYJIIBI M METObI;

- yMETh OINEpPHUPOBaTh MHOHATHAMHU: MPSIMOYTOJbHAS
cUcTeMa KOOpJAWHAT, KOOPJHMHATBHI TOYKH, BEKTOP,
KOOP/AMHATBHI BEKTOPA, CKAJISIPHOE MIPOU3BEACHHUE, YTOJl
MEXJy BEKTOpaMH, CyMMa BEKTOPOB, HPOM3BEICHHE
BEKTOpa HAa YUCIIO: HAXOJUTh C TMOMOIILIO U3yYSHHBIX
(hopMyIT KOOPAHMHATHI CEpEeMHbI OTPE3KA, PACCTOSIHUE



MEXy IBYMSI TOUKAMH:
- yMeTh BBIOMPATh MOIXOISAIINNA H3YYCHHBIA METOJ
JUISL pelIeHUs 3aJa4M, paclio3HaBaTh MaTEMaTHUYECKUE
(bakThl ¥ MaTEeMaTHYECKUE MOJCIU B TPUPOIHBIX H
OOIIIECTBEHHBIX SBIEHUSX, B WMCKYCCTBE; yMEHHE
MIPUBOJUTh MPUMEPHl MaTEMaTUYECKHX OTKPBITHI
PpOCCHIICKOM 1 MUPOBOM MareMaTU4eCKON HayKH.

- yMeThb ONepHUpOBaTh TOHATHSAMH: OIpPEeNICHNE,
aKcuoma, TeopeMma, CIIEZICTBHE, CBOICTBO, MPHU3HAK,
JIOKa3aTelIbCTBO,  PABHOCWIBHBIE  (DOPMYJIMPOBKHY;
yMEHHE ¢dopmynupoBarb obpaTtHOe u
IIPOTHUBOTIONIOXKHOE YTBEpXKICHUE, MIPUBOINTH
MpUMEPHl M KOHTPIPUMEPHI, HCIOIH30BATH METOJ
MaTeMaTUIECKOM WHIYKITUH; MPOBOJIUTH
JIOKa3aTeNbHBIE PACCYKIEHUS TpU peleHUH 3aj1ad,
OIIEHMBATH JIOTHYECKYIO MPABUIIBEHOCTD PACCYKICHH;
- yMETh OIEPUPOBATH TMOHATHUSIMU: MHOMXECTBO,
ITOIMHOKECTBO, OTIEpaIlii HaJl MHOKECTBAMH; YMEHUE
WCTIONE30BaTh TEOPETHKO-MHOXKECTBEHHBIN —ammapat
JUISL OTIMCAHUS PEAbHBIX MPOIIECCOB M SIBICHUN IpH
pelIeHnr 3aja4, B TOM 4YHCJIC M3 APYruX Y4eOHBIX
MIPEIMETOB;

- yMEThb OINEPUPOBATh MOHATHUAMHU: rpad, CBI3HBIMI
rpad, JepeBo, HUKI, rpad Ha IJIOCKOCTH; YMEHHE
3aJ1aBaTh ¥ OMHUCHIBATH rpadbl

Pa3sIUYHBIMH CIIOCO0aMU; WCIIONB30BaTh Trpadbl MpH
pelieHuu 3a1ad4;

- yMeTh CBOOOTHO OMEpUPOBATH TMOHATHUSMU:
COUeTaHWe, MEePecTaHOBKa, YHCIO COYETAaHUH, YUCIIO
MePeCcTaHOBOK; OMHOM

HeloToHa; yMeHHE IPUMEHATh KOMOMHATOPHBIC (DAKThI
U pacCy>KICHUS JJIs PElleHUs 3a/1ay;

-yMETb ONEPUPOBATH MOHITUSIMU: HATYypaJIbHOE YHUCIIO,
[eJ0e YHCI0, OCTaTOK IO MOJYIIO, PaIlOHAIBHOE
YUCJIO,  HUPPALMOHAJIBHOE  YHUCIO,  MHOXECTBA
HaTypallbHBIX, LIENBIX, palroHaANbHEIX,
JNIEHCTBUTEIBHBIX  YHCENI, YMEHHE HCIOJIb30BaTh
MIPU3HAKHU JACITUMOCTH, HAUMEHBITUN OOITUH JTEeTUTENh



U HauMeHbllee olmiee KpaTHOe, anroputM EBkmunaa
IpU PEIICHWH 3a/ad; 3HAKOMCTBO C pa3IMYHBIMH
MO3ULIMOHHBIMU CHUCTEMaMH CUHCIICHUS;

- YMETh CBOOOJHO ONEpPUPOBATH MOHSATHAMH: CTEIICHb
C IETIBIM TTOKa3aTesieM, KOPeHb HAaTypalbHOM CTETIeHH,
CTENEHb C pAIMOHAIBHBIM IIOKa3aTelieM, CTENeHb C
JNEHCTBUTEIbHEIM  (BELICCTBEHHBIM)  IOKa3aTeJieM,
jgorapuM UYWCIA, CHHYC, KOCHHYC M TaHTEHC
MIPON3BOJILHOTO YNCIIA;

- yYMETh ONEpPUpPOBATh MOHATHAMHU: TOXKIECTBO,
TOX/IECTBECHHOE npeoOpazoBaHue, ypaBHEHUE,
HEpaBEHCTBO, CHCTEMa YpPaBHEHUH W HEPaBEHCTB,
PaBHOCHIBHOCTh YpaBHEHHH, HEPaBEHCTB U CHCTEM,
palMoHabHbIE, HppalHOHANBHBIE, TIOKa3aTeNbHbIE,
CTENEHHbIE, JIorapu()MUIECKHE, TPUTOHOMETPUIECKHE
ypaBHEHHMS, HEPABEHCTBA U CHUCTEMBI; YMEHHE PEIIaTh
yYpaBHCHHUS, HEPABEHCTBA W CHCTEMBI C IOMOIIBIO
Ppa3IUYHBIX IPUEMOB; pemath ypaBHEHHH,
HEpPaBEHCTBA M CHUCTEMBI C IAapaMeTPOM; MPUMEHSTDH
ypaBHCHUS, HEPABCHCTBA, WX CHUCTEMBI JUIS PELICHHUS
MaTeMaTHYeCKHX 3aJ1ad 1 3a]a4

-yMeTh CBOOOIHO OINEPUPOBATH MOHATHUAMH: Tpaduk
¢dbyHKIMYU, 0OpaTHast QYHKIMSI, KOMIO3HIUS (HYHKIUH,
TvHeHHas ~ QYHKUUS,  KBaaparudyHas  (QyHKIHSA,
CTeNeHHas (YHKIMS C IeJbIM  II0Ka3aTelieM,
TPUTOHOMETPHUYECKHE byHKIMY, oOpatHbIe
TPUTOHOMETpUYECKUE (DYHKIMHM, TMOKa3zaTelbHAs U
norapudmudeckass  (QyHKIHMHA; YMEHHE  CTPOWTH
rpaduky  QyHKIWH, BBINOJHATH MPEOOpa3OBaHUS
rpadukoB (QyHKIMH; yMEHHE UCIOJIb30BaTh rpaduku
(GyHKIWU s M3Y4eHUs] TPOIECCOB U 3aBUCHMOCTEH
MIPU PELICHUH 3a7a4 U3 JPYTruX y4eOHBIX IPEeAMETOB U
W3 pealnbHOW JKWU3HHW; BbIpaXaTh  (opMmyiaMu
3aBHCUMOCTH MEXy BETMUNHAMHU;

yMEHHE CBOOOAHO OIEPUPOBATH MOHATUSIMH: YETHOCTh
(yHKUNH, TEPUOANYHOCTD (PYHKLUH, OTPAaHUYEHHOCTh
(YHKIMY, MOHOTOHHOCTh (YHKIMH, JKCTPEMYM
(GyHKIMY, HaWOONblIee W HaUMEHbIee 3HAYCHUS



(yHKIMM Ha TPOMEXYTKE; YMEHHE TPOBOAUTH
rccienoBanne (yHKITHH;

yYMEHHUE HCIOJIb30BaTh CBOMCTBA U Tpaduku (QyHKIMI
JUIL pCIICHUs YpaBHEHHWH, HEPaBEHCTB W 3a4ady C
mapaMeTpamy; — M300paXkaTb ~ HAa  KOOPIMHATHOM
IUJIOCKOCTH  MHOXXECTBAa  pEUICHUM  ypaBHEHUH,
HEPaBEHCTB U HX CHUCTEM;

- yMeTb CBOOOJHO  OIEPUPOBATH  IMOHATHUAMH:
MIOCJIEIOBATENIBHOCTD, apU(MeTHIecKast Mporpeccus,
reoMeTpuyecKas nporpeccus, 0eCKOHEeYHO
yObIBatoasi TeoMeTpUYecKass NpOrPeccus; YMEHHE
3a7aBaTh IIOCJIEIOBATEIFHOCTH, B TOM YHCIE C
MIOMOIIBIO PEKYPPEHTHBIX (PopMyI;

- YMeTb OIEpUPOBATh MOHITUSAMH: HENPEPHIBHOCTH
(byHKIIMH, acUMOTOTH Tpaduka (QYHKIUH, MEepBas |
BTOpasi TPOW3BOJHAS (YHKIMH, T'C€OMETPHUUSCKHH H
¢u3nvecKkuii cMbICT TPOU3BOJTHOM, MepBOOOpasHasi,
OIIpEe/ICIICHHBI HHTETPal; YMEHHE HAXOANUTh
acUMINTOTHl Tpaduka (YHKIHH; YMEHHE BBIYUCIATH
NPOM3BOAHBIC CYMMBI, TPOU3BEICHUS, YacCTHOTO U
KOMITO3UIIMKM  (QYHKUUH, HAXOIUTh  ypaBHEHHE
KacaTtelbHOM K rpaguky  (QYHKOHH;  yMEHHE
UCIIOJIb30BaTh  MPOM3BOJAHYIO JUI  WCCIIEIOBAHUS
GyHKUOWH, UIT HAXOKACHUSI HAWTYydlIero PEHIeHUs B
MPUKIIAIHBIX, B TOM qucIe COIMAIEHO-
ODKOHOMHYECKHX ¥  (U3MYECKMX  33javax, Juisd
OTIpEJICNICHUsI CKOPOCTH M YCKOPEHHUsS; HaXOAUTh
IUIOIIA/ I U O00BEMbI (DUTYp C TOMOIIBIO HHTErpaa;

MPUBOANTH HpUMEpEI MaTeMaTHYeCKOro
MOJICTUPOBAHUSI C TOMOIIBI0 Au(depeHIIHaTbHBIX
YpaBHEHU;

- YMEThb OINEpUPOBaTh IOHATUSAMHU: KOMIUIEKCHOE
YHCII0, CONPSKEHHbIE KOMIUIEKCHBIE YNCIa, MOIYJb U
apryMeHT KOMIUIEKCHOIO u4ucia, (opMma 3alucu
KOMIUIEKCHBIX qHcen (reomeTpuueckas,
TPUTOHOMETpUUYECKass H anreOpaddeckas); YMeETb
IIPOU3BOAUTH apudmernieckue JIeHCTBUA c
KOMIUIEKCHBIMH ~ YHCIIaMH; MPHUBOAUTH  IPUMEPHI
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HCTOJBb30BaHMSI KOMIICKCHBIX YHCEI;
- yMeTh cBOOOJHO ONEPHPOBATH MOHATHSMHU: CpEeIHEe
apudmeTHIecKoe, Me/naHa, HauOoJbpliee U
HaWMEHbIIEE  3HAYEHWs,  pa3Max, JUCIepCHd,
CTaH/APTHOE OTKIOHEHHWE Ul OMNHCAHUS YHCIOBBIX
JAaHHBIX; YMEHHE HCCIENOBaTh CTATHCTHYECKHUE
JaHHbBIe, B TOM 4YHCJIE C MPUMEHEHHEM TpaduuecKhX
METOJIOB W DIEKTPOHHBIX CPEACTB; TpaduuecKu
HCCIIEeI0BaTh COBMECTHBIC HAOIIOAEHHS C ITOMOIIBIO
JarpaMM pacceMBaHuUs U JIMHEHHON perpeccuu;

- yMeThb HaxOJHWTh BEPOSTHOCTH COOBITHH C
UCTIONB30BAaHHEM TPa(UUeCKUX METOJOB; MPUMEHSTH
JUIL  pelieHus  3a7ad4  (OpPMYINIBI  CIOXKEHHS U
YMHOXEHHSI ~ BEpOSTHOCTEH,  QopMyny  moyHOU
BeposTHOCTH, Gopmyny bepHymm, xomMOWHATOpHBIE
tdaktel W  GOpPMYTBI; OIEHWBATH  BEPOSITHOCTH

peanbHbIX COOBITHIA; yMeHUe OTIepUPOBAThH
NOHATHAMH: CIy4dalHas BEIMYMHA, PpACIpPEICIICHUE
BEPOATHOCTEH, MaTeMaTHYECKOE OKHJaHue,

JIUCTIEpCUS] U CTAaHJIAPTHOE OTKJIOHEHUE CIly4alHON
BEJINYMHBL, (PYHKIMU pacrpe/ieieHHss ¥ TUIOTHOCTH
PaBHOMEpHOTO, IIOKa3aTEJbHOTO W HOPMAaJIbHOIO
pacrpenesneHuid; yYMEHHE MCIOJb30BaTh CBOMCTBA
U3Y4YECHHBIX pacClHpeiesieHuid i1 pElIeHMs 3aaad;
3HAaKOMCTBO C IMOHATHAMHU: 3aKOH OOJBIIMX YHCEl,
METOABl  BBIOOPDOYHBIX  HWCCIEIOBaHMH;  yMEHHE
NPUBOJIUTh TPUMEPHI MPOSBICHUS 3aKOHA OOJBIINX
YrceN B IPUPOIHBIX U OOIIECTBEHHBIX SBICHUSIX;

- yMeTb CBOOOJIHO OIEpUPOBATH MHOHSATHUSMH: TOUKA,
npsimMasi, IUIOCKOCTb, HPOCTPAaHCTBO, OTPE30K, JIyd,
IJIOCKUHM YroJl, IBYTPaHHbII yroi, TPEXIPaHHbBIN yrod,
IIEPECEKAIOIINECS, ITapaJLIEIbHbIE U CKPEILUBAOIINECS
NpsIMbIE, TApPAJUIENBHOCTE M NEPHEHIUKYIIPHOCTh
NPSIMBIX W IUIOCKOCTEH, YrOJd MEXIY IPSIMBIMH, yroJl
MEXAy TpsAMOM W  IUIOCKOCTBIO, YOl MEXIy
IJIOCKOCTSIMM; YMEHHE HCIIOJIb30BaTh INPH PEIICHUU
3aja4 M3y4YeHHbIe (AKThI U TEOPEMbI TUIAHUMETPHUU;
YyMEHHE  OIIEHHWBaTh  pa3Mepel  OOBEKTOB B
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OKpy>Karolem MUpE; yMEHHE OTIEPUPOBATH
MOHATHSMH: MHOTOTPAHHHK, CEUYCHNE MHOTOTPAaHHUKA,
MpaBWIbHBI MHOTOTPAaHHUK, NpU3Ma, MHPAMUAA,
¢urypa u MOBEpXHOCTh BpAaIICHUS, LWIMHAP, KOHYC,
miap, cdepa, pa3BepTka IOBEpXHOCTH, CEYEHHUSI KOHyca
U OWIMHAPA, NapajulelibHble OCH WJIM OCHOBAHUIO,
ceueHWe Iapa, IUIOCKOCTh, Kacamomasicsa cdepsl,
WINHApPA, KOHyca; YMEHHE CTPOHTh CEUYCHHUE
MHOTOTPAaHHHUKA, n300pakaThb MHOTOTPaHHUKH,
(urypsl ¥ TIOBEPXHOCTH BPALCHHUS, KX CCUCHHUS, B TOM
Yuce C TMOMOINBI0 3JEKTPOHHBIX CPEACTB; YMCHHE
NPUMEHSATH ~ CBOWCTBA  TEOMETpHYECKUX  (uryp,
CaMoCTOSITEIbHO  (opMynHMpOBaTh  ONpeAeIeHUs
U3y4aeMbIX QUTYD, BBIIBUTATDH

THIIOTE3BI O CBOMCTBAX M MPU3HAKAX T'€OMETPHUYECKUX
(uryp, 000CHOBBIBATh WIIM OMPOBEPraTh WX; YMEHHUE
NPOBOANTH KiaccHpUKaMoo (GUryp Mo pazauyHBIM
NpU3HAKaM, BBITIOJTHSATD HE0OX0IUMBbIC
JIOTIOJTHUTEIJIFHBIE TOCTPOCHUS;

- YMETh CBOOOIHO ONEPUPOBATH MOHATUSIMHU: TLIOMIA]b
¢urypsl, 00beM QUTYpBI, BEJTMYHHA yIJIa, PACCTOSHUE
OT TOYKM JO IUIOCKOCTH, pAcCTOSIHUE MEXIY
NPSIMBIMH, PACCTOSIHUE MEXK]TY TUIOCKOCTSIMH, TUIOLIATh
cdepsl, MIOMAAb MOBEPXHOCTH MUPAMUBI, TPU3MBI,
KOHyca, NWIMHIpA, 00BbeM Ky0a, NPsSMOYTOJIBHOTO
napaJulesienuIea, MUPaMUIbl, TMPHU3MBI, LWIHHIpPA,
KOHYCa, IIapa; yMEHUE HaXOJUTh OTHOIIIEHHE 00HEMOB
NOJJO0HBIX QUTyYp;

- yMeTb CBOOOJHO  OINEPUPOBATH  IMOHATHAMH:
JBIDKEHHE, MapajulebHBI TePeHOC, CHUMMETpHUS Ha
IUIOCKOCTA ¥ B TPOCTPAaHCTBE,  MOBOPOT,
npeoOpasoBaHue MOJNO0MS, MOJOOHBIE  (QUTYpHI;
yYMEHHUE paclio3HaBaTh PaBHbIC U MOJOOHBIE GUTYPHI, B
TOM 4YHCJIE B TMPHPOJE, HCKYCCTBE, apXHUTEKTYPE;
YMEHHE HCIIONb30BaTh I'€OMETPHUYECKHE OTHOIICHHUS,
HaXOJUTh T'€OMETPUYECKHE BEJIUYMHBI (IJIMHA, YTOII,
IJI0ma s, 00BEM) TIPH pENICHWH 3alad U3 JPYTuX
yueOHBIX MPEIMETOB U U3 peasbHOMN JKU3HM;
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OK 02. Mcnons30BaTh COBpEMEHHbBIC
CpeJIcTBa TOKMCKa, aHaJIh3a U
WHTepIpeTanuu nHGopMaum, u
UHGOPMAIMOHHBIC TEXHOJIOTUH JIJIs
BBITIOJTHEHHUS 337124 MPO(ECCHOHAITBHON
JIEATSIIbHOCTH

B 001acT¥ IEHHOCTH HAYYHOTI'O MIO3HAHUA:

- c(hOpMHUPOBAHHOCTH MHPOBO33pPEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd M OOINEGCTBEHHON IPAKTHKH, OCHOBAaHHOIO Ha
JIMAJIOTe KYJIBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MECTa B ITOIUKYJIBTYPHOM MHUPE;

- yMeTb CBOOOJHO ONEPUPOBATH  MOHSATHAMHU:
NpSMOYIOJIbHAasE ~ CHUCT€Ma  KOOpPAMHAT,  BEKTOD,
KOOpJMHAThl TOYKH, KOOpAMHATHI BEKTOpa, CyMMa
BEKTOPOB, IPOM3BEACHHE BEKTOpa Ha  YHUCIO,
pasjio)keHHe  BeKTopa 10  0asucy, CKalsIpHOE
[IPOU3BEICHUE, BEKTOPHOE IPOU3BENEHHE, YTOJI MEKIY
BEKTOpaMM: YMEHHME HCIOJIb30BaThb BEKTOPHBIA U
KOOPAMHATHBIA METOA ISl PEIEHHsS] T€OMETPUIECKUX
3ajad M 3a4a4  JpPYruX y4eOHBIX IMPEAMETOB;
ONEepUpPOBaTh MOHATHAMH: MaTpuma 2x2 u 3x%3,
ONpeAeUTEeNh MaTPULbI, TE€OMETPUUYECKHIH CMBICI
OTIpENICIINTEIIS;

- YMETh MOJEIUPOBATh pealbHbIE CUTYallud Ha SI3bIKE
MaTeMaTUKH: COCTaBJSATh BBIPAXKEHUS, YypaBHEHUS,
HEPaBEHCTBA M MX CHCTEMBl IO YCIOBHIO 3a/auH,
HCCIIE0BAaTh HOCTPOCHHBIE MOJIEIH C UCIOJIb30BAHUEM
anmapara anreOpbl, HHTEPIPETHPOBATh MOTYYCHHBIN
pe3yibTaT; CTPOUTh MAaTeMaTH4ecKue MOAETH ¢
MOMOILBI0 T[€OMETPUYECKUX TOHSITHH U BEJIHUYMH,
pemath CBA3aHHbIE C HUMH IPaKTHYECKUE 3aJauu;
COCTaBJIATh BEPOSATHOCTHYIO MOJIETh u
HHTEPIPETUPOBATh MOJIYUYECHHBIH pe3yibTaT, pelarh
MPUKJIAHBIE 33/1a4d CPEJICTBAMH MaTeMaTHYeCKOTO
aHalM3a, B TOM YMCJIE COLMAIbHO-KOHOMHYECKOIO U
(U3NUECKOro XapaxkTepa;

- YMEHHE BBIOMpPATh NOAXOISIINN METO AJISI PEIICHUS
3a/ayy; TOHMMAaHHWE 3HAYMMOCTH MaTeMaTHKH B
W3YyYEHUH NMPUPOAHBIX U OOIIECTBEHHBIX MPOIECCOB U
SIBICHUH; YMEHHUE Paclo3HaBaTh MPOSBICHUE 3aKOHOB
MaTeMaTHUKH B HCKYCCTBE, YMEHHE IMPHUBOIUTH
[IpUMEPBl MAaTEMATUYECKUX OTKPBITUI POCCHUCKOW M
MHPOBOI MaTeMaTHYECKOH HayKu

- YMETH ONIEPUPOBATH MOHATHIMMU:

panMoHanbHas (QYHKIWS, IOKa3aTellbHas (QYHKIHS,
crerieHHass (QyHKms, norapudmMuueckas QyHKIUS,
TPUTOHOMETpUUECKHE (YHKLUHU, 0OpaTHbIE (HYyHKUNY;
YMEHUE CTPOWTh Tpaduku W3yYeHHBIX (QYHKIHH,
WCTOJB30BaTh TpaQUKH TPH U3YyYEHHUH IPOIECCOB U



OK 03. [maHupoBath 1 pearn30BbIBATH
coOCcTBEHHOE TPOeCCHOHATLHOE U
JMYHOCTHOE Pa3BUTHE,
NPEANPUHUMATEIILCKYIO IEITSIbHOCTD B

- COBEpUICHCTBOBAaHHE S3BIKOBOM M  YHUTATEIbCKOU
KYJIBTYpPBI KaK CPeACTBA B3aUMOACHCTBUS MEXIY JIIOIbMH
U TIO3HAHUS MHPA;

- OCO3HaHME LEHHOCTH HAy4YHOH  JESATENbHOCTH,
TOTOBHOCTh OCYILECTBIIATh IPOEKTHYIO u
HCCIIEA0BATENbCKYIO JESITEIbHOCTh WHAWBUAYAIbHO U B
rpyTIIe;

Osaagenue YHHBepPCATbHBIMH y4eOHbIMH
N03HABATEIbHbIMH JefiCTBUAIMM:

B) padoTa ¢ uH(popManueii:

- BIaJeTh HaBBIKAMH TMONydeHWsT HHQPOpMAUU U3
HUCTOYHHUKOB pa3HbIX THUIIOB, CaMOCTOSITEIILHO
OCYIIECTBIIATh TOUCK, aHajiW3, CHCTEeMaTH3alMI0 H
WHTEPIPETALUI0 HHPOPMAH PA3IHYHBIX BUIOB U (HOPM
[IPECTaBIICHUS;

- co3[aBaTh TEKCThl B PA3IMUYHBIX (opMarax C y4eTOM
HazHaueHWs WHGOpMAMM W UENEBOW  ayIUTOPHH,
BEIOWpasT ONTHMaJbHYIO (QOpPMY TPEACTABICHHUSA U
BU3YyaJIM3aL1Y;

= OLICHUBATh JOCTOBEPHOCTD, JIETUTUMHOCTD
WHPOPMAIIMH, €€ COOTBETCTBHE MPABOBHIM M MOPAIBHO-
3THUYECKUM HOpMaM;

- HCIONB30BAaTh  CpeACTBA  WHPOPMALMOHHBIX  H
KOMMYHUKAIITUOHHBIX TEXHOJOTHI B peIICHUN
KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3alMOHHBIX
3a7a4 ¢ COOII0eHNEM TPeOOBaHUIM H)PrOHOMHUKH, TEXHUKH
0e30IacHOCTH, TUTHEHBI, pecypcocOepekeHus], IPABOBBIX
A OTHYECKUX  HOPM, HOPDM  WH(OPMAIMOHHOM
0€3011aCHOCTH;

- BJIaA€Tb HaBbIKaMM pacCllO3HaBaHWA W 3allWUThI
nHpopManuy,  HHPOPMAMOHHOW  OE30MaCHOCTH
JUYHOCTH

B 061acTi 1yX0BHO-HPABCTBEHHOT0 BOCIIMTAHMSA:

- copMUpOBAaHHOCTH,  HPABCTBEHHOI'O  CO3HAHWUS,
3THYECKOT0 MTOBEICHMUS;

- CIOCOOHOCTh OLICHMBAaTh CHUTYalUI0 M NPUHAMATH
OCO3HAHHBIE pEILICHUsS, OPHEHTUPYSICh HAa MOPAIBHO-

3aBUCHUMOCTEH, TP pelIeHUH 3aJad U3 JpYyrux
y4eOHBIX NPEAMETOB M 3aJad W3 peajbHOM JKH3HU;
BBIpaXaTh  (OpPMyNaMd  3aBUCHMOCTH  MEXIY
BEJMYMHAMU;

- yMeTb ONEpPUPOBaTh MOHATHAMHU: TOXKIECTBO,
TOAECTBEHHOE peo0pazoBaHue, ypaBHEHUE,
HEpaBEHCTBO, CHUCTEMa YypaBHEHHUH M HEPaBEHCTB,
PaBHOCHJIBHOCTb ypPaBHEHHUIl, HEPaBEHCTB U CHUCTEM
paluoOHAaNbHbBIE, HppalMOHAIbHbIC, I10Ka3aTeJbHbIC,
CTETICHHbIE, JIorapu(MUUECKHE, TPUTOHOMETPUIECKUE
ypaBHEHUS!, HEPABEHCTBA

U CUCTEMBI; YMETh PEIIaTh ypaBHEHUS, HEPABEHCTBA U
CHCTEMBl C TOMOIIBIO Pa3NIUYHBIX MPHEMOB; pEIlaTh
ypaBHEHUS, HEPABEHCTBA U CHCTEMBI C IMapaMeTpOM;
MIPUMEHSTH YPAaBHEHHUS, HEPAaBEHCTBA, MX CUCTEMBI IS
pelieHuss MaTeMaTHYeCKMX 3ajad M 3a1ad U3
Pa3NUYHBIX 00JacTell HAYKH U peabHOHN KU3HH;

- YMETh CBOOOIHO ONEPUPOBATH MOHATHIMU:
JBIDKEHHE,TapaJlIeTIbHBIM  [EPEHOC, CHUMMETpHUs Ha
IUIOCKOCTH ¥ B IPOCTPaHCTBE,  IOBOPOT,
npeoOpazoBaHue MOAO0OHS, TO0OHBIE QUTYPHI; YMETh
pacmo3HaBaTh paBHbIE U MONOOHBIE (QUTYpHI, B TOM
yuciae B TPUPOJIE, HCKYCCTBE, apXUTEKTYpe; YMETh
UCII0JIb30BaTh TEOMETPUUECKIE OTHOIIECHHSI, HAXOAUTh
reOMEeTPUUYECKHE BETUYMHBI (IAJIMHA, Yrojl, IUIOIIA/b,
0o0BeM) TpH pelieHnd 3a7ad W3 APYTruX ydeOHBIX
MPEIMETOB U U3 PEAIHHOM KU3HU

-yM€Th ONIEPHUPOBATh IMOHATHUAMM: pPalUOHAIBHBIE,
HppaLOHAJIbHBIE, [I0KAa3aTEeJIbHBIE, CTEIICHHBIE,
jorapuMuUecKkie, TPUTOHOMETPUUYECKHE ypaBHEHUS
1 HEPaBEHCTBA, UX CUCTEMBI;
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npohecCHOHANBHON cepe, UCIOIL30BaTh
3HAHMS 10 (PUHAHCOBOM MPAMOTHOCTH B
Pa3TMYHBIX )KU3HEHHBIX CHTYAITHSIX

HPaBCTBEHHBIC HOPMBI U LIEHHOCTH;
- OCO3HAHHE JIMYHOTO BKJIAJla B IOCTPOEHHE YCTOWIHBOTO
Oymymero;

- OTBETCTBCHHOE OTHOIIICHUE K CBOUM POJMTEIISAM U (MIIH)
IpPYTHM 4YI€HaM CEeMbH, CO3JIaHHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO TPUHATHA ILIEHHOCTEH CEeMEWHOM >KU3HU B
COOTBETCTBHHU C TpaauLUSIMHU HapoaoB Poccuu;

OBjageHHe  YHMBEPCAJBHBIMH  PeryJisiTUBHbIMHU
ACHCTBUAMM:

4) CaMOOpraHu3alus:

- CaMOCTOATEIbHO OCYIIECTBIATH MO3HABATEIbHYIO
NESTEeNbHOCTb,  BBIABISATH  HPOOJIEMBI, CTaBUTh H
(dhopMynupoBaTh cOOCTBEHHEBIE 3aa4n B
06pa30BaTeJILHOI71 HESITCIbHOCTH " JKHU3HCHHBIX
CUTYyaLUsX;

- CaMOCTOSATENIFHO COCTAaBJIAITh IUIAH PELICHHS MPOOIEMBI
C YyY4eTOM HMEIOMIUXCS PEcypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U MPEeANOYTEHU;

- 1aBaTh OLICHKY HOBBIM CHTYaLlUsIM;

CHoco0OCTBOBaTh  (OPMUPOBAHHIO M HPOSIBICHHIO

IIMPOKOH JpyAWIMH B pa3HbIX OONacTsIX 3HAHUH,
MOCTOSIHHO ~ TOBBIIIaTh CBOW  0Opa3oBaTENbHBIA U
KYJIbTYPHBII YPOBEHB;

0) CAaMOKOHTPOJIb:

HCHONB30BaTh  IHpHeMbl  peduiekcuu Ui
CUTYyaluH, BEIOOpa BEPHOTO PELICHHUS;

- YMETh OLICHMBATh PUCKHM U CBOEBPEMEHHO IPUHUMATh
peUIeHNUs 110 UX CHUXKEHHUIO;

B) IMOIMOHAJIbHBII HMHTE/JIEKT,
copMUPOBAHHOCTD:

BHYTPEHHEH MOTHBALMM, BKJIKYAIOUIEH CTpPEMIICHHE K
JOCTUKEHHIO e u ycuexy, ONTHMU3M,
MHUIIMAaTUBHOCTb, YMEHHUE AEHCTBOBAaTh, HCXOJS U3 CBOUX
BO3MO>KHOCTEH;

- DOMIATHH, BKJIIOYAIOMIEH CIIOCOOHOCTh TOHHUMATh
SMOLMOHAIILHOE COCTOSIHUE IPYIUX, YUUTBHIBATh €0 IIPU
OCYIIECTBJICHHUH  KOMMYHHUKAIlMM, CIOCOOHOCTh K
COUYYBCTBHIO U COIIEPEKUBAHUIO;

OLIEHKHU

Mpeanoaararuuil

- YMETh OICPUPOBATh MOHATHSIMH: MHOTOTIPaHHUK,
ceueHWe MHOTOTpaHHUKa, KyO, TapauieNenune],
npusMa, nupamuaa, Gurypa ¥ MOBEPXHOCTh
BpallleHUs, IWIWHAP, KOHYyC, mIap, cdepa, CEUcHUs
(urypsl BpalieHus, TUIOCKOCTh, Kacaromasics cgepsl,

MWINHJIPA, KOHYCa, IO MOBEPXHOCTH
MUPaMUJIBI, TPHU3MBI, KOHYyCa, IWIMHJPA, IUIOMAIb
chepsl, 00BeM KyOa, MPSIMOYTOJIEHOTO

TapajuieIenuIena, MUpaMUIbl, MPU3MBI, ITHIHMHIPA,
KOHYca, [apa; yMeHHe U300pakaTh MHOTOTPAaHHUKH U
MOBEPXHOCTH BpAIICHHs, MX CEUCHHUS OT PYKH, C
TTOMOIIBIO YEPTEKHBIX WHCTPYMEHTOB U 3JEKTPOHHBIX

CPEACTB; YMETb pAaclo3HaBaTb CHUMMETPUIO B
MPOCTPAHCTBE; YMETh pacloO3HaBaTh IPaBUIIbHBIC
MHOTOTPaHHUKHU;

- yMETh OINEpPHUPOBATh MHOHATHAMHU: MPSIMOYTOJbHAsS
cUcTeMa KOOpAMHAT, KOOPAMHATBI TOYKH, BEKTOP,
KOOPJIMHATBl BEKTOPA, CKAJSIPHOE IIPOU3BEICHUE, YTOII
MEXIy BEKTOpaM{, CyMMa BEKTOPOB, IPOU3BEICHHE
BEKTOpa Ha YMCJIO; HAXOAUTH C TIOMOLIBIO H3YyYEHHBIX
(hopMyIT KOOPAMHATHI CepeIMHBI OTPE3Ka, PACCTOSHHE
MEXIy ABYMsI TOUKaMH
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OK 04. DddexTrBHO B3aUMOICHCTBOBATH
1 paboTaTh B KOJUICKTHBE U KOMaH/IE

- COIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIHNX CIIOCOOHOCTH

BBICTPaWBaTh OTHOIICHUS C JIPYTUMH  ITFOJbMU,
3a00THTBCS, TIPOSIBIISITH HMHTEPEC U pa3pelarh
KOH(JIMKTHI

- TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTH H
CaMOOIIpeICTICHHUIO;

-OBJIaJICHAE  HAaBbIKAMU  Y4eOHO-HCCIIC0BATEIbCKOM,

MPOEKTHOW U COLIMAIIBHOM JIeSITEIbHOCTH;

OBianeHue YHUBEPCAJBHBIMM KOMMYHUKATHBHBIMHU
NEeHCTBUSIMU:

0) coBMecTHAs eI TeJIbHOCTh.

- IOHUMATh U UCIIOJIb30BaTh MIPCUMYILIECTBA KOMaHI[HOI\/'I )41
WHIMBUAYaATBHON paboThI;

- [pUHUMATh LEIM COBMECTHOM  JAESITEIBHOCTH,
OpraHU30BbIBaTh W KOOPAUHUPOBATH JEUCTBUA IO €€
JIOCTUKEHHIO: COCTAaBJIATh IUIaH JNEUCTBUM, pacipereisaTh
poIM ¢ y4YeToM MHEHHH y4YaCTHHUKOB 0OCYXIaTh
pe3yIbTaThl COBMECTHOU PabOTHI,

- KOOPpAWHHPOBATL W BBIIIOJHATH pa60Ty B YCJIIOBHAX
peaNbHOT0,  BUPTY&JIBHOTO U  KOMOWHHPOBAHHOTO
B3aUMOJICUCTBUS;

- OCYUIECTBJISITh MO3UTUBHOE CTPATErMYECKOE MOBEICHUE
B PAa3JIMYHBIX CUTyaludX, MHPOABIATH TBOPUCCTBO U
BoOOpakeHHUEe, OBITH MHUIIUATHBHBIM
OBianeHue  yHUBepPCAJbHbIMH

NEeHCTBUSIMU:

) NPUHATHE ce0s M APYTUX JIIOEH:
- IPUHUMATh MOTHBBI U apryMEHTHI APYTUX JIOAEH IpU
aHaJIM3€e pe3yJIbTaToOB JAEATENbHOCTH;

- MpU3HaBaThb CBOE NPaBO W MpPaBO JPYrUX IO Ha
OIINOKH;

peryJsiTHUBHBIMH

- pa3BUBaTh CIMOCOOHOCTH IMOHMMATh MUP C MO3UIHH
JIPYTOTO YeIoBeKa

- YMETh OIIEpUPOBATH MOHATHAMH: CIyJaiHbIH OTBIT U
cllyyaifHoe  COOBITHE, BEpPOSITHOCTH  CIy4YaifHOTO
COOBITHS;  yMETh  BBIYHCIATH  BEPOATHOCTH  C
UCTIONB30BAaHWEM TPa(UUeCKUX METOJOB; MPUMEHSTH
(OpMyNBI CIOKEHUS W YMHOXKEHHUS BEpOSITHOCTEH,
KOMOMHaTOpHBIE (aKThl W (QOPMYIIBI TPU PEUICHUU
3a7a4; OLCHUBATh BEPOSTHOCTH PEAJbHBIX COOBITHIA;
3HaKOMCTBO CO CIIyYailHBIMH BEIWYHHAMH, YMEHHE
NPUBOJIUTh TPUMEPHI MPOSBICHUS 3aKOHA OOJBLIMX
YrceN B IPUPOJHBIX U OOIIECTBEHHBIX SBICHUSIX;

- YMETh CBOOOJIHO ONEPUPOBATH MOHATHSIMH: CTCIICHb
C LEJBIM MOKa3aTeJIeM, KOPEeHb HATYPaTbHOW CTETICHH,
CTCTNICHb C pallMOHAJIBHBIM IIOKa3aTesieM, CTCICHb C
JIEHCTBUTEIRHBIM  (BEIICCTBEHHBIM)  IIOKa3aTeseM,
gorapudmM dYMcla, CHHYC, KOCHHYC W TaHI'CHC
MPOU3BOJIBHOTO YHCTIA;

- yMeTh CBOOOJHO ONEPHPOBaTh MOHATUSAMH: TpapuK
¢byHKIMYU, 0OpaTHast QYHKIMSI, KOMIO3HUIUS (HYHKINH,

auHeHHas ~— QYHKUWS,  KBaaparhdyHas — (QyHKOMA,
CTeTIeHHas GbyHKIMSA LEIIbIM MIOKa3aTeleM,
TPUTOHOMETPUUECKHE ¢byHKIIUH, oOpaTHbIe

TpPUTOHOMETpHYEeCKne (YHKIMH, TIOKa3aTenbHAs H
JorapupmMudeckast GyHKIMU; YMETh CTPOUTH TPadUKH
(GyHKIWH, BBIMOJMHATH MpeoOpa3oBaHus TrpadUKoB
(yHKIHIA;

- yMeThb HCIOJb30BaTh rpaduku QyHKOMHA A7Is
M3Yy4EHHUS MPOLECCOB JIM 3aBUCUMOCTEN MPU PEIICHUN
3a/1a4 U3 APYruX y4eOHBIX MPEAMETOB M M3 pealbHOMH
JKU3HU; BBIp@XaTh (OpMyJaMH 3aBHCHMOCTH MEXIY
BEJIMYMHAMH; U- CBOOOIHO OINEPUPOBATH HMOHATHAMHU:
YeTHOCTh  (YHKIWH, TEPUOAMYHOCTh  (DYHKIIHH,
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OK 05. Ocy1ecTBasiTh YCTHYIO U
MUCHMEHHYIO0 KOMMYHHUKAIUIO Ha
rocyJapcTBEHHOM si3bIke Poccuiickoit
®denepanyu ¢ y4eToM 0COOSHHOCTEH
COLIMAJIHOTO U KYJIETYPHOTO KOHTEKCTa

B o0yacTH 3¢cTeTHYECKOT0 BOCITUTAHUSA:

- 3CTETUYECKOE OTHOIIEHUE K MHpPY, BKIIOYAS ICTETHKY
ObITa, HAYYHOTO M TEXHUYECKOT'O TBOPYECTBA, CIIOPTA,
TPy/Ja U OOIIECTBEHHBIX OTHOIICHHIA;

- CHOCO6HOCTB BOCHpI/IHI/IMaTB pa3JII/I'-IHBIe BHU/J1bI
I/ICKyCCTBa, Tpa,Z[I/I]_[I/II/I nu TBOp‘IeCTBO CBOCTO U JIPYFI/IX
HapoJlOB, ONIyIIaTh SMOIMOHAILHOE  BO3/ICUCTBUE
HCKYCCTBA;

- YGG)KI[GHHOCTL B 3HAUYUMOCTHU JI1 JIMYHOCTH U
oOIecTBa OTEYECTBEHHOTO ¥ MHPOBOTO HCKYCCTBA,
STHUYECKUX KYJNBTYPHBIX TPAJAWLIMHA W  HAPOJIHOTO
TBOPYECTBA;

- TOTOBHOCTb K CAaMOBBIPDQXXEHHIO B pa3HBIX BHJIAX
HCKYCCTBAa, CTPEMIICHUE MPOSBIATH KaueCTBa TBOPUECKOU
JINYHOCTH;

OBjaaneHue YHUBEPCAJbLHBIMH KOMMYHUKATHBHBIMH
JeHCTBUAMH:

a) o0LIeHue:

- OCYHICCTBJ'ISITL KOMMYHI/IKaHI/II/I BO BCEX C(bepax KHU3HU,

OTpaHUYEHHOCTh (D)YHKIHUH, MOHOTOHHOCTH (DYHKIIMH,
9KCTpeMyM (YHKIWH, HauOOJbIlee W HAMMEHbIIee
3Ha4YeHUs! PYHKIUH Ha IPOMEKYTKE; YMETh IPOBOIUTH
rccienoBanne (HyHKITHH;

- YMETh UCTOJIb30BaTh CBOWCTBA U Tpaduku GyHKIUH
JUIST pElIeHUs] ypaBHEHMI, HEpaBEHCTB M 3a7ad C
mapameTpamu; — KM300pakaTb ~ Ha  KOOpPIMHATHOU
IUIOCKOCTH ~ MHOXECTBAa  pEIIeHUH  ypaBHEHUI
HEPaBEHCTB U X CUCTEM

- yMeTh  OHNEpPHPOBAaTh  IMOHATHAMHU:
apudmerndeckoe, MeJHnaHa, HauOobIIee u
HanMMCHBIIIEC 3HA4YCHMUA, pasMmax aucrepcus,
CTaH/IapPTHOE OTKJIOHEHHE YMCIIOBOIO Habopa; yMEHHE
W3BIICKATh, HMHTEPIPETUPOBATH nHpopmanmro,
MPEJICTABJICHHYI0O B «TaOJuIlaX, Ha JaUarpamMmax,
rpadukKax, OTPaKAIOUIYI0  CBOWCTBA  peajbHBIX
MIPOIIECCOB U SIBJICHUH; TPEACTABIATH HH()OPMAIIHIO

cpenHee

- YMETb  ONEpUpPOBaThb  MOHATHUAMMU:
apumeTHIecKoe, MeZMaHa, HaunOoJblee u
HauMEHbIllee  3HAYEHWs,  pa3Max  JUCIepCus,
CTaHIApTHOE OTKJIOHEHHE YHMCIOBOro Habopa; yMEeHHe
W3BJIEKATh, HMHTEPIIPETUPOBATh nHpOpMAITHIO,
MPEJICTaBICHHYI0 B «TaOiuIlax, Ha JgUarpamMmax,
rpaduKax, OTPAXKAIOUIYI0  CBOHCTBA  peajbHBIX
NPOIIECCOB U SIBJICHUIT; MPEJCTABIATh HHPOPMAIIUIO C
NOMOIIbI0  TabnuI ¥ JAWarpamMM; HCCIeI0BaTh
CTaTHCTUYECKHE JaHHBIE, B TOM YHCIIE C TPUMEHEHUEM
rpadMuecKuX METOJIOB U 3JIEKTPOHHBIX CPE/ICTB;

cpenHee

- yYMEThb ONEPHUPOBATH IOHATHUSAMM: TOUKaA, IpsmMasi,
IJIOCKOCTh ~ IIPOCTPAHCTBO,  JBYIPAHHBIA  yrodi,
CKpELIUBAKOIIMECS  HpsMBIE  [APALUIEIBHOCTh U
NEPNEeHIUKYIAPHOCTh TPAMBIX M IUIOCKOCTEH, Yroi
MEXKIY NMPSMBIMH, YTOJl MEXAY IPSIMON H IIJIOCKOCTHIO,
YOl MEXIY IUIOCKOCTSIMH, PACCTOSHHUE OT TOUYKH [0
IJIOCKOCTH, PACCTOSIHUE MEXKY IIPSIMBIMU, PACCTOSIHUE
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OK 07. ConeiicTBOBaTh COXpaHEHUIO
OKpY’KaroLlel cpepl,
pecypcocOepekeHII0, TPUMEHSTh 3HAHUS
00 M3MEHEHNH KIIMMaTa, MPUHITATIBI
OepeKIMBOTO MPOU3BOCTBA, 3(H(HEKTUBHO
JIEHCTBOBAThH B UPE3BbIUAMHBIX CUTYALUIX

- pacno3HaBaTh HeBepOaJbHbIE CpeACTBA OOILICHUS,
MOHMMATh 3HAYCHHE COLMAIBHBIX 3HAKOB, PACIO3HABATh
MPENOChUIKH  KOH(IUKTHBIX CHUTyallMd M CMsAr4aTh
KOH(JIUKTHI;

- pa3sBECPHYTO U JIOTUYHO HU3JIaraTb CBOIO TOYKY 3pCHUA
C UCIIOJIb30BAHUEM A3BIKOBBIX CPEICTB
B 001acTH 3K0J10r14ecKOro BOCIIATAHUA:

- c(hOpMHUPOBAHHOCTH  3KOJIOTHYECKOH  KYJIBTYPHI,
[IOHUMaHUe BIIUSIHUSA COLMAIBHO-D)KOHOMHYECKUX
MPOLECCOB HA COCTOAHUE MPUPOJHOM M COLMAIBHOU
CpeJIbl, OCO3HaHHue rI100aILHOTO Xapakrepa
9KOJOTHICCKUX TIPOOIIEM;

- IUIJAHUPOBaHME U  OCYIIECTBJIEHHE JACHCTBHM B
OKpY)Kalollle cpeAe Ha OCHOBE 3HaHUS UeJel

YCTONYMBOIO PA3BUTHSI YEIOBEYECTBA;

AKTHBHOE HENpUSITHE JEHUCTBUN, NPUHOCAUIUX Bpexd
OKpY>Kalolllel cpefie;

- yMeHue IIPOTHO3UPOBATh
9KOJIOTHYECKUE MTOCIIEACTBHSA
JIEMCTBUM, IPEIOTBPALLATD UX;

- pacuIupeHue OmbITa JEeSATeNbHOCTH 3KOJIOTMYECKOM
HaIPaBJIEHHOCTY;

- OBJIQJICHHWE HaBbIKAMH Y4eOHO-HMCCIIEOBATENILCKOM,

HEOJIarONPHUSITHBIC
peANPUHIMAEMBIX

MPOEKTHON U COLIMAIIBHOU JIESITENIbHOCTH

MEXIY IUIOCKOCTAMU;

- YMETh MCIIONB30BATh TIPU PEIICHUH 33124 H3Y4YCHHBIC
(akThl U TEOpEeMbl TUIAHUMETPUH; YMEHHE OICHUBAThH
pa3Mepsl 00bEKTOB OKPYIKAIOIIET0 MUPa

- yMETh OMNEpPHUPOBaTh MOHSATHAMHU: MPSIMOYTONbHASL
chucTeMa KOOpAWHAT, KOOPAMHATHI TOYKH, BEKTOP,
KOOPJMHATHI BEKTOPA, CKAISIPHOE MPOM3BEICHHUE, YTOT
MEXIY BEKTOpPaMH, CyMMa BEKTOPOB, MPOU3BEICHUEC
BEKTOpa Ha YUCIIO; HAXOJUTH C TMOMOIIBIO U3yYCHHBIX
(bopMya KOOPAMHATHI CEPEHHBI OTPE3Ka, PACCTOSHHE
MEXKIY IBYMSI TOUKaMH;

-yMeTbh BBIOMPATh TOAXOSIINA H3yIEHHBIH METOT IS
pemIeHusl 3aja4d, pacro3HaBaTh MaTeMaTHYECKUe
(GaxkThl ¥ MaTeMaTHYeCKHe MOJCIU B IPUPOIHBIX U
OOIIECTBEHHBIX SIBJICHUSX, B HCKYCCTBE;

YMEHUE TPUBOJAWTH MNPUMEPHl  MaTEeMaTHYECKUX
OTKPBITUHA POCCUHUCKOW M MHUPOBOM MaTeMaTHUECKOU
HaYKH.

- YMETh OIEPUPOBATH MOHITUSMHU: CIyYaHBIA ONBIT U
ciyqaiiHoe  CcOOBITHE, BEPOSTHOCTh  CIYYaiHOTO
COOBITHS;  yMETh  BBIYHCIATH  BEPOATHOCTH  C
UCIIOJIb30BaHHEM TIpaUUeCcKUX METOJIOB; TPUMEHSThH
(GOpMyJIBI CIIOKEHHS W YMHOXEHUS BEPOSTHOCTEH,
KOMOMHATOpHBIE (aKThl W (QOPMYNBI TIPU PEIICHUU
3a]a4; OIEHHUBATh BEPOSITHOCTH pealbHBIX COOBITHI;
3HaKOMCTBO CO CIIyYailHBIMH BEJIWYHHAMH: YMEHHE
NPUBOANTH TPUMEPHI TPOSBICHHUS 3aKOHA OOJBIINX
Yrcen B IPUPOJIHBIX U OOIECTBEHHBIX SBICHUIX
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MK 3.3. OGecreunBaTh BEJICHUE TEKYIICH
U UCIOJIHUTEIIBHOW JOKYMEHTAIlUU TI0
BBITIOJIHSIEMBIM ~ BUJAM  CTPOUTEIBHBIX

pabor

- TOTOBHOCTbD K aKTHUBHOM JACATCIIBHOCTHU
TCXHOJIOTUYCCKOH | COHI/I&J’IBHOﬁ HaIllpaBJICHHOCTH,
CIIOCOOHOCTH WHHUOWUPOBATD, MJIaHUPOBATH nu

CaMOCTOSITEIbHO BBIIIONHATh TAKYIO JESITENbHOCTS;
- TOTOBHOCTh K TPYZAYy, OCO3HAHNE LIEHHOCTH MacTepCTBa,
TPYAOI00UE;

- OCYIIECTBIIATh ILIEJICHANPABICHHBIH TIOUCK MEpeHoca
CPEICTB M CHOCOOOB AEWCTBUS B Mpo(heccCHOHATHHYIO
cpeay;

- IOHUMATh ¥ UCIO0JIb30BaTh IPEUMYIIECTBA KOMaHIHON U
WHIMBUAYaATBHON paboThI;

- BHOCUTHL KOPPCKTUBBI B ACATCIIBHOCTH, OLICHMBATDH
COOTBETCTBHE pE3yJbTATOB IEJSIM, OLEHHBAaTh PHCKH
MOCTICICTBUI AEATEIBHOCTH;

- yMeEHUE IIPOrHO3UPOBATH
JKOJIOTMYECKHE MOCIEACTBUA
JIEUCTBUMN, IPENOTBPAILATD UX;

- AKTUBHOE HENpUATHE JCHUCTBUM, MNPHUHOCALIUX Bpend
OKpY>KaroLlel cpene;

- YMCTb IMCPCHOCHUTL 3HAHUA B IIO3HABATCIBHYIO U
MIPaKTHYECKYIO 00JIACTH KU3HEACSITETbHOCTH;

- YMETb OLIEHHBATh PUCKH U CBOEBPEMEHHO NPHUHHUMATh
peLIeH s IO UX CHUKEHUIO;

HeOIaronpuaTHbIE
npeANPUHIMACMBIX

-c(hOpMHUPOBATH MOHATHS POJIM M MECTa MATEMaTHKH B
COBpPEMEHHOM MUpE npu OCBOCHUH
npoeCCHOHANBHBIX ~ MUCHUIUIMH W B cdepe
o eCCHOHANBEHON IeATENbHOCTH;

- BIIQJICHUEC OCHOBHBIMHM MAaTEMATHUYECKUMH METOIAMHU
pelieHus MPUKIaTHBIX 33724
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OcBoenue coaepxkanust ydeOHoM mucrmmumasl  [1J[.01 MartemaTtuka
o0ecrneunBaeT JOCTHKCHHE 00YJarOIIUMUCS TMYHOCTHBIX PE3yJIbTaTOB

Jluunocmuule  pesynomam  peanuszayuu - nNPOZPAMMBbL
eéocnumanus (0eckpunmopbut)

Koo auunocmmnuvix
pe3yibmamoe peanuzayuu
nPOZPaAMMbL 60CHUMAHUA

Haunenennocts Ha pe3yabTar. C rOTOBHOCTBIO
Oepercs 3a penieHue CI0KHbIX 3a1ad. [Ipossuser
HAaCTOMYUBOCTh U CAMOCTOSITEIbHOCTh B JIOCTUKEHUU
LEJIEN U IPEOJOJIEHNH TIpensaTcTBUM [IpuHrmMaeT
MEPCOHATIBHYIO OTBETCTBEHHOCTb 3a JOMYIIICHHBIC
omMOKH Uiy Heynayu . [IposiBiisieT BEICOKYIO
paboTOCIOCOOHOCTh, yMEHUE pabOTaTh B
HanpsbkeHHOM rpaduke. [locturaer pesynbrara,
cOOJTI0/1asi HOPMBI JICJIOBOM ITHKHU

JIP 18

PaboTra ¢ BbicokuM kauectBom. CoOmrogaeT JIP 19
YCTaHOBJICHHBIE CPOKH BBINIOJIHEHUS padoOT.

BelmonHsieT paboTy ¢ BBICOKUM Kauy€CTBOM.

Pe3ynpTaThl HE TPEOYIOT KOPPEKTUPOBOK

NuannuaruBHocts. [Ipemnaraer nepcriektuasie u | JIP 21

POlyMaHHbI€ UHUIIMATUBBI 110 YIYUIICHUIO
e TETLHOCTH.

[ToxnepkuBaeT u pa3BUBAECT KOHCTPYKTUBHBIE UJCH
Y MHUIMATUBHI Kojuter. [IpruHuMaeT akTuBHOE
y4acTHE B peajn3allii HOBbIX UJIEH.
CucremMaTnuecku U3ydaeT JYUIIUi OIBIT U BHEAPSET
€ro B CBOIO paboTy.
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2. CTpykTypa ¥ cofep:kaHue 0011e00pa30BaTeIbHOM M CHUIIIMHBI

2.1.00beM TMCHUILIMHBI M BUAbI Y4eOHOH padoThI

Buj yueOHol paGoThI Oovem ¢
yacax

O0bem 00pa3oBaTe/IbHOI NPOrPaAMMBbI JUCHUNIIMHBI 282

B T.4

OcHoBHOe coaep:kaHue 2173

B T.4.:

TEOPETUUYECKOE 00yUCHHE 191

MPAKTHYECKUE 3aHATUSA 80

Koncyabranuu 3

IIpomexyTouHas aTTecTALMA

1 cemecmp —oughgepenyuposannvlii 3auem 2

2 cemecmp - IK3aMeH 6
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2.2. TemaTH4YeCKHUil IUVIAH U COAEPKAHNE TUCITUTLINHBI

HanmeHoBaHue pa3/iesioB U TEM Conep:xaHue y4eOHOro MaTepuajia (OCHOBHOE U MPodecCHOHATbHO- Oobem | @opmupyemble
OPHEHTHPOBAHHOE), JIAG0PATOPHBIE U NMPAKTHYECKHE 3aHITHS, IPUKJIATHON MOAY/JIb | 4YacoB | KOMIETEHIUH
(mpu HAJIMYKH)
OcHoBHOE coepkaHue
Pasjen 1. [loBTopenue kypca 18
MaTeMaTHKAa OCHOBHOM
HIKOJIBI
Tema 1.1 Cooeporcanue yuednozo mamepuana
Ileas u 327241 MaTeMaTHKH | ba3oBble 3HAHUA U YMEHUS 110 MATEMATUKE B IPO(ECCHOHAILHOMN U B IOBCEAHEBHOM
MPH OCBOEHHH NEATEIIbHOCTH.
CIenHaJIbHOCTH 2
Tema 1.2 Cooepiicanue yueono2o mamepuana
Yucia v BHIYUCICHHS. JleficTBHSI Ha/T TTOJIOKUTEIIBHBIMUA U OTPHUIIATEILHBIMHU YHCIIAMH, OOBIKHOBEHHBIMH H
Boipakenusi u JNECATUYHBIMU APOOSIMH.
npeoodpazoBaHus JleticTBHsI cO cTeneHsIMU, (POPMYJIbI COKPAIICHHOTO YMHOKCHHS 2 OK 01.,0K 02.,
Tema 1.3 IIpodeccnoHaIbLHO-OPMEHTHPOBAHHOE COlep:KaHue (CopepKaHie MPUKJIATHOTO MOTYJIsI) OK 03., OK 04.,
I'eomeTpusi Ha IIOCKOCTH Ilpakmuueckoe 3anamue Ne 1 OK 05., OK 06.,
Bunb mimockux ¢uryp u ux miomask. [IpakTiko-opueHTUpOBaHHBIE 3a7a4i B Kypce OK 07.
T€OMETPUH Ha TUIOCKOCTH 2 I1K 3.3.
Tema 1.4 Cooeporcanue yuednozo mamepuana
IIpoueHTHbIE BLIYMCIECHUS [IpocTsie MPOIEHTHI, pa3HbIe CIOCOOBI UX BEIYUCICHUS. CII0KHBIC TPOIIEHTHI 2
Ilpaxmuueckoe 3anamue Ne2
[IporieHTHBIE BEIYMCIEHUS 2
Tema 1.5 Cooepircanue yueonozo mamepuana
YpaBHeHHsI M HEPaBeHCTBA Jlunelinble, KBaipaTHbIE, APOOHO-TMHEWHBIC YPAaBHEHUS U HEPABCHCTBA 2
Ilpakmuueckoe 3anamue Ne 3
YpaBHEHUs 1 HEPABEHCTBA 2
Tema 1.6 Cooepircanue yueonozo mamepuana
Cucrembl ypaBHeHHIl 1 Crioco0b! pelieHns CUCTeM JIMHENHBIX ypaBHeHUH. [lonsaTne matpuna 2x2 u 3x3, 2
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HEPaBEHCTB onpenenutens MaTpuibl. Meton [Maycca. CucteMbl HETMHEHHBIX YPaBHEHUM.
Cucrembl HEpaBEHCTB
Tema.l.7 Cooeporcanue yuednozo mamepuana
BxoaHo# KOHTPOJIb Boruncnenus u npeodpazoBaHusi. YpaBHEHUs U HEpaBeHCTBA. [ eomeTpus Ha 1
TTOCKOCTH
Koumponvnaa paboma Ne 1 1
Paznean 2. [Ipsimblie u 18
IVIOCKOCTH B IPOCTPAHCTBE
Tema 2.1 Cooepiicanue yuebno2o mamepuana
OcCHOBHBbIE MOHATHUSA [Ipenmer crepeomerpuu. OCHOBHBIE MOHATHUS (TOUYKA, IPsiMas, INIOCKOCTh,
cTepeoMeTpHH. npocTtpancTBo). OCHOBHBIE aKCHOMBI cTepeoMeTpun. [lepecekaromnuecs,
PacnoJio:keHne NpsAMbIX 1 IapajuleNIbHbIC U CKpeluBaronuecs npsamslie. [[puzHak u cBoricTsa
II0CKOCTEl CKpEIIMUBArOIIMXCs MPsAMbIX. OCHOBHBIE TPOCTPAHCTBEHHBIEC (DUTYPHI. 2
Tema 2.2 Cooepiicanue yueono2o mamepuana
IHapa/uieJIbHOCTH NPSAMBIX, [TapannenbHble npsiMast ¥ iockoctb. Onpenenenue. [Ipuznak. CoiicTBa (¢
NPSIMOIi M IJI0CKOCTH, nokazatenbcTBoM). [lapannensubie miockoctu. Onpeaenenue. Ilpusnak. CoiicTBa
IJI0CKOCTe M (c moxazarenscTBOM). TeTpasap u ero anemeHTsl. [lapamienenunen u ero OK 01.. OK
a1eMeHThl. CBOMCTBA MPOTUBOMOJIOKHBIX TPAHEN U TUArOHAJICH MapajuieenuIeaa. 03 OIE 04
[MocTpoenue ceyenuii. Pemenne 3agauy. 4 éK 07 N
Tema 2.3 Cooepotcanue yueonozo mamepuana '
IlepneHAUKYJJISIPHOCTH [Iepnenaukysnsapusie npsimele. [lapannenpHbie npsmple, NEPIECHIUKYISIPHBIE K
NPSAMBIX, IPSIMOM U IUIOCKOCTH. [IpU3HAaK NEPIIEHAUKYISIPHOCTH MIPSIMOM U MIIOCKOCTH. [[0Ka3aTenbCTBO.
IUIOCKOCTH, IIOCKOCTeH [Tepnenaukynsap u HakioHHas. [lepnenaukynsipHbie m1ockocTy. [TpuzHak
MEPIIEHANKYISIPHOCTH TUIOCKOCTEN. Jloka3zarenbcTBO. PaccTosiHME B MpoCcTpaHCTBE 2
Tema 2.4 Cooeporcanue yueonozo mamepuana
Teopema o Tpex Teopema 0 Tpex NEPIECHAUKYISIPAX. YTOI MEXAY NPIMOMN U IIJIOCKOCTBIO. YTOJI
neprneHauKyJasipax MEXy MIOCKOCTSIMU 4
Tema 2.5 IIpodeccnoHaNbHO-OPUEHTUPOBAHHOE COlePIKAHUE (COAePKAHNE MPUKIATHOTO MOTYJINA)
MapaieabHble, AxkcuoMmbl crepeomeTpun. [lepneHauKyaspHOCTh TPSIMON U TNIOCKOCTH,
neprneHIuKyJIsipHbIe, MapaJyIEIbHOCTD IBYX NPSIMBIX, HEPIIEHAUKYISPHBIX INIOCKOCTH,
MEPIEHANKYIISPHOCTD TIOCKOCTEN 4
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CKpelnBaoIue nNpsiMbie

Ilpakmuueckoe 3anamue Ne 4,5
[TapannenbHble, NEpIEHIUKYISPHBIC, CKPEIIUBAIOIINE MIPSIMbIE

Tema 2.6 Cooeporcanue yueonozo mamepuana 1

Pemenne 3axay. IpsiMble u Pacnonoxenue npsiMbIX U MJIOCKOCTEN B MIPOCTpaHCTBE. llepnenanKyasipHOCTD U

IJIOCKOCTH B IPOCTPAHCTBE | APAJUICIBLHOCTD NPAMBIX M INIOCKOCTEH. CKPEIMBAIOIMECs NIPSMBIE
Konmponvnaa paboma No2 1

Paznen 3. KoopanHatsl u 12

BEKTOPBI

Tema 3.1 Cooepiicanue yueono2o mamepuana

JlekapToBbI KOOPIMHATHI B JlexapToBBI KOOPJIMHATHI B TpoCcTpaHcTBeE. [IpocTeiine 3aqaun B KOOpAUHATAX.

npocrpancrse. Paccrosinue Paccrosnne mexay IByMs TOUKaMH, KOOPAUHATHI CEPEIMHBI OTPE3Ka

MeXKIy ABYMS TOUKAMM.

Koopannatsl cepequHbI

oTpe3Ka 2

Tema 3.2 Cooepircanue yuebnozo mamepuana

BekTopbl B MIPOCTPaHCTBE. Bexrops! B npocTpancTBe. Cii0KeHUE U BBIYMTAHUE BEKTOPOB. Y MHOKEHHE BEKTOPA

YroJ1 Me:Kay BEeKTOpaMH. Ha yucio. Kommianapusie BekTopbl. CKalsipHOE IPOU3BEACHUE BEKTOPOB. OK 01.. OK

CkajsipHoe Ipou3BeleHue Pasznosxenue BekTopa no TpeM HEKOMIUIAaHAPHBIM BeKTOpaM. KoopimHaTel BeKTOpa, 0. 012 03.

BEKTOPOB CKaJIIPHOE IIPOU3BEJICHUE BEKTOPOB B KOOPAUHATAX, YTOJ MEXAY BEKTOpPaMHU, yroJ OK O’ 4 OK 0’ 5
MEXy NPSIMOU U IIIOCKOCTBIO, YTOJI MEKY TUIOCKOCTSIMU. Y PaBHEHUE IJIOCKOCTH. HK’ 33
['eoMeTpuueckuii cMbIC onpeaenuTens 2x2 4 o

Tema 3.3 IIpodeccnoHaILHO-OPHEHTUPOBAHHOE COlePKaHME (COMEPIKAHNE MPUKJIATHOTO MOXYJIsI)

IIpakTuKo- IlIpakmuueckoe 3anamue Ne 6

OpPHEHTHPOBAHHBIE 32/1a4H KoopaunatHas miockocTk. BerunciieHrue pacCcTosiHANM Ha TIOCKOCTH.

HA KOOPIMHATHOM Ilpakmuueckoe 3anamue Ne 7

ILIOCKOCTH Brruncnenue mmomanen Ha miockoctu. KommuecTBeHHbIE pacyeTsl 4

Tema 3.4 Cooeporcanue yueonozo mamepuana

Pemenue 3a1au. JlexapToOBbI KOOPJIMHATHI B IPOCTpaHCTBE. BekTophl B pocTpancTe. CroxkeHue 1 1

KoopanHarsl 1 BeKTOPHI

BBIYMTAHUE BEKTOPOB. ¥ MHOXKEHHE BEKTOpA Ha ynciio. KomimanapHbele BEKTOPHI.
CkansipHO€E NpOMU3BEEHUE BEKTOPOB. PasiioskeHne BEKTopa o Tpem
HEKOMIUIaHApHBIM BekTopaMm. [Ipocrenmue 3anaun B koopauHatax. KoopauHatel
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BEKTOPA, PACCTOSTHUE MEKYy TOUYKAMH, KOOPAMUHATHI CEPEIUHBI OTPE3KA, CKAISIPHOE
IIPOU3BEICHUE BEKTOPOB B KOOPAMHATAX, YTOJI MEXAY BEKTOPAMHU, YTOJI MEXKIY
IIPSIMOM M INIOCKOCTBIO, YTOJI MEXAY IJIOCKOCTIMHU

Koumponvnaa paooma Ne 3 1
Pa3nen 4. OcHoBBI 36
TPUTOHOMETPHH.
Tpuronomerpu4eckue
GyHKuun
Tema 4.1 Cooepiicanue yueono2o mamepuana
TpuroHomMerpuyecKue Panuannas mepa yrna. IloBopoT Touku BOKpYyT Hauajia koopauHat. OnpeneineHue
(GYHKIHH MPOU3BOJILHOIO CUHYyCa, KOCUHYyCa, TAHT€HCAa 1 KOTaHTeHca. 3JHaKu CUHYyCa, KOCUHYyCa, TAHT€HCA U
yria, unciaa. Paguannas u KOTaHI'€HCa M0 YeTBEPTSAM. 3aBUCUMOCTh MEXIY CHHYCOM, KOCUHYCOM, TAHT€HCOM U
rpajaycHasi Mepa yrJa KOTaHI€HCOM OJIHOTO M TOTO K€ yTIJia 4
Tema 4.2 Cooepiicanue yueono2o mamepuana
OcHOBHBIE Tpuronomerpuueckue ToxaecTBa. CHHYC, KOCUHYC, TAHT€HC U KOTAHI'€HC YIJII0B &
TPUTOHOMETPHYEeCKHE U — . DopMynbl IpUBEACHUS (%K 2)11(’ (%K
TORIecTBA. POpMY.JIbI i ”
np);cheneHnﬂ o 4 OK 04., OK
Tema 4.3 Cooeporcanue yueonozo mamepuana 05., OK 06.,
Cunyc, KOCHHYC, TAHT€HC CyMMma 1 pa3HOCTh cMHYcOB. CymMMa U pa3HOCTb KOCHHYCOB. CUHYC M KOCUHYC 1%I<< 373
CYyMMBbI U Pa3HOCTH JABYX IBOMHOTO yria. @opmMyssl MOJ0BUHHOTO yria. [IpeobpasoBanne cyMMbl "
yrjioB. CHHYC U KOCHHYC TPUTOHOMETPUYECKUX (PYHKIIMI B MPOU3BE/ICHNE U TIPOU3BE/ICHUE B CYMMY.
ABOMHOrO yria. ®opmyJasl Bripaxenue TpuronoMeTpuyeckux (QyHKIUN 4epe3 TAHTCHC TTOJIOBUHHOTO
MOJIOBUHHOTO YIJia aprymenrta. [Ipeobpa3oBanue MpOCTEHIIIX TPUTOHOMETPHUUISCKIX BBIPAKEHUI 6
Tema 4.4 Cooeporcanue yuednozo mamepuana
DyHKINH, HX CBOIiCTBA. OO6nacTh onpesesieHus U MHOXKECTBO 3HaueHU QyHKIUNA. YETHOCTH, HEYETHOCTD,
Cnoco0bl 3aaanust yHKIHH | TIEPHOAUYHOCT QyHKIMA. CriocoOb! 3anaHus QyHKIMI 2
Tema 4.5 Cooepircanue yueobnozo mamepuana
Tpuronomerpuueckue OO6nacTh onpeseneHus U MHOXECTBO 3HAUCHUN TPUTOHOMETPUUECKUX ()YHKIIUM.
(pyHKIIUM, X CBOHCTBA U YérHOCTh, HEUETHOCTH, MEPHUOANYHOCTD TPUTOHOMETpHUECKUX PpyHKunid. CBOMCTBA
rpadpuxkn u rpaduku QyHKIMN Y =C0SX, y=sinx, y=1tgx, Yy =ctgx 2
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Tema 4.6 Cooepiicanue yuebno2o mamepuana

IIpeo6pasosanue rpadukos | CKaTve M pacTsHKEHUE rpaQUKOB TPHTOHOMETPHIECKUX (DYHKIMIA.
TPUITOHOMETPUYECKUX Ilpakmuueckoe 3anamue Ne 8

GyHKumin [IpeoGpazoBanue rpaduKOB TPUTOHOMETPUUECKUX (PYHKITHIA

Tema 4.7 Onucanue IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COlePKAHUE (CodepKaAHNe PUKJIATHOTO MOAYJINA)
MPOU3BOACTBEHHBIX Ilpakmuueckoe 3anamue Ne 9, 10

MPoLECCOB € MOMOIIbIO
rpaduxoB pyHKuMI

Hcnonb3oBaHue cBOWCTB TPUTOHOMETPUYECKUX (PYHKIINI B PO ecCHOHAIBHBIX
3aa4ax

Tema 4.8 Cooepiicanue yueono2o mamepuana

OOpartHbIe OO0patsble TpuronoMerpuyeckue Gynknuu. Mx cBolictBa u rpaduku
TPUTOHOMETPHYECKHE

bynxkumn

Tema 4.9 Cooeporcanue yueoHozo mamepuana

TpuroHomerpuieckue YpaBHeHue COSX =a. YpaBHeHHUE SiNX =a. YpaBHeHue tgx = a, Ctgx = a. Pemenue

YpPaBHECHMA U HEPABCHCTBA

TPUTOHOMETPUYECKUX ypaBHEHUH TUIOB: [IpocTeiiiine TpuroHoMeTpruiecKue
ypaBHEHUSI, CBOJIAIINECS K KBAJAPATHBIM, PEIIaeMbIC pa3eICHUEM Ha MHOKHUTEIH,
OJTHOPO/IHBIE.

Ilpakmuueckoe 3anamue Ne 11
[IpeoGpazoBanue rpaduKOB TPUTOHOMETPUIECKUX (PYHKITHIA

Tema 4.10 Cooeporcanue yuednozo mamepuana

Cucremsl Cuctembl IPOCTEHIINX TPUTOHOMETPUUECKUX YPABHEHUIN

TPUTOHOMETPHYECKHUX

YPaBHEHUM

Tema 4.11 Cooeporcanue yuednozo mamepuana

Pemenue 3aga4. OCHOBBI [IpeobpazoBanue TPUTOHOMETPUUYECKUX BhIpakeHUH. Perienne

TPUTOHOMETPHH. TPUTOHOMETPUUYECKUX YPaBHEHUI U HEPABEHCTB, B TOM YHCIIE C UCTIOJIb30BaHUEM

Tpuronomerpuyeckue CBOMCTB (DYHKITHH.

pyHKIUn Koumponvnaa paboma Ne 4

Eme“ > OK 02., OK
OMILJIEKCHbIE YHCJIA 03., OK 04.,

Tema 5.1

Cooepotcanue yueonozo mamepuana
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KoMmiekcHbIe yncia

[TonsiTne kommiekcHoro yucia. ConpsipkeHHbIE KOMIUIEKCHBIE YUCIIA, MOYJIb U
apryMeHT KOMIUIEKCHOIo yncia. Popma 3anucy KOMIUIEKCHOTO Yuciia
(reomeTpuyeckas, TPHrOHOMETpUUECKas, anredpandeckas). ApupmeTuyeckue
JEeUCTBUS C KOMIIJIEKCHBIMU YHCIaMU

Tema 5.2
IIpumMeHeHNe KOMILIEKCHBIX
qucea

IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COlePKAHUE (CodepKaAHNe PUKJIATHOTO MOAYJINA)

Ilpakmuueckoe 3anamue Ne 12, 13
BrlnonHeHre pacueToB ¢ MOMOIIBIO KOMIUIEKCHBIX uncenl. Mcnonb3oBanue

OK 07.

KOMIUIEKCHBIX YHCEell B IPO(EeCCHOHANBHBIX 3a7auax 2
Paspea 6. IIponsBoanasn 34
(GyHkunu, ee npuMeHeHne
Tema 6.1 Cooepircanue yuebnozo mamepuana
IMoHsiTHE MPOU3BOIHOIA. Ormpezenenne YucIOBOM MOCIIEIOBATEIBHOCTU U CIIOCOOBI ee 3aianusi. CBoiicTBa
@opMmyJibl M IPaBUJIA YHUCIJIOBBIX NOCIIeioBaTeNbHOCTEN. OnpeeneHue npeaesa nocie10BaTeIbHOCTH.
nuddepeHIHPOBAHUS Brruncnenue npenenos nocienoBarenbHoctel. [lpenen pynkuuu Ha
6eckoneunoctu. [Ipenen ¢pynkuuu B Touke. [Ipupamenue aprymenra. [Ipupamienue
¢byHkuuu. 3agaun, NIPUBOALAIINE K MOHATHIO TPOU3BOIHOM. Onpeaenenue
MPOU3BOAHON. AJITOPUTM OTBICKAHUS MMPOU3BOJHON 2 OK 01.. OK
Tema 6.2 Cooepircanue yueonozo mamepuana 0 OI‘{’ 03
IIpousBoaHbIE CYMMBI, ®opmynsl nuddepenmpoBanus. [IpaBuna quddepeHupopanus OIz 04 OIZ
“
Pa3HOCTH, IPOU3BEAEHUS, 05.. OK 06.,
YacTHOI'O 4 OK 07.
Tema 6.3 Cooepiicanue yueonozo mamepuana
IIpousBoanbie Onpenenenue cnoxHoi GyHkuu. [Ipon3BogHas TPUrOHOMETPUUECKUX (DYHKIIUMA.
TPUTOHOMETPHUYECKHX [TpousBoaHas CIOXKHON PYHKINN
¢Gynxumii. IlpousBognas
CJI0KHOM PYyHKIIUHN 4
Tema 6.4 Cooeporcanue yuednozo mamepuana
ITonsiTHe HENPEPLIBHOCTH [Tonstue HenpepriBHOCTH (yHKIMH. CBOMCTBA HENMPEphIBHOCTU PyHKIIUU. CBS3H
¢pynkouu. Meton MEX]Ty HEPEPBIBHOCTHIO U TU(PHEpeHINPYEMOCThI0 (QYHKIIUHN B TOUKE. AJTOPUTM
HHTEPBAJIOB pElIeHUs] HEPaBEHCTB METO/I0M MHTEPBAJIOB 2
Tema 6.5 Cooeporcanue yuednozo mamepuana 2
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I'eomeTpuuyecku u
(pu3nyecKnii CMbICII

['eomeTpuveckuii CMBICT MPOU3BOTHON (YHKIIUH — YTIIOBOW KOA(PPHUITHEHT
KacaTeJbHO! K rpauKy (yHKIHU B TOUKE. Y paBHEHHE KacaTeJIbHOM K rpaduky

MPOU3BOAHOM (GyHKUIMH. AJITOPUTM COCTABJICHUS] YpaBHEHUS KacaTeIbHOU K rpaduky QyHKIIMU
y=1f(x)
Tema 6.6 IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COlePKAHUE (CodepKaHNe PUKJIATHOTO MOAYJINA)

dusnuecKuii CMbBICJ
NMPOU3BOJAHOU B

Ilpakmuueckoe 3anamue Ne 14
Ouznyeckuit (MEXaHUYECKUI) CMBICIT IPOU3BOTHOM — MTHOBEHHAsI CKOPOCTD B

npo(eCcCHOHAILHBIX 3aJa4ax | MOMCHT BpeMeHH t: V = S'(t) 2
Tema 6.7 Cooeprcanue yuedonozo mamepuana
MOHOTOHHOCTh (PYHKIIHH. Bo3spacrtanus u yosiBaHUS (YHKIIMH, COOTBETCTBUE BO3PACTaHUA U yObIBaHUS
Touku 3KcTpeMyMa (G yHKIHMH 3HAaKy MPOU3BOAHON. [ToHATHE MPOU3BOMHON BBICHIETO MOPSIKA,
COOTBETCTBUE 3HAaKa BTOPOU MPOU3BOAHOMN BBIMYKIOCTH (BOTHYTOCTH) (PYHKIIMH Ha
oTpeske. 3aa4i HAa MAaKCUMYM U MHHUMYM. [IoHATHE aCHMIITOTBI, CITOCOOBI X
ompeneneHus. AITOPUTM UCCIIeOBaHUS PYHKIIUU U IOCTPOCHUS ee Tpaduka ¢
MTOMOIIIBIO TTPOM3BOIHOM. J[poOHO-THHEHAS (YyHKIIHS 4
Tema 6.8 Cooepiicanue yueono2o mamepuana
HccnenoBanne GQyHKIUH U WccnenoBanue GyHKIMKM HA MOHOTOHHOCTB M TIOCTPOEHHUE TpapuKOB
nocrpoenue rpagukoB 4
Tema 6.9 Cooeporcanue yuednozo mamepuana
HauGoabiee u HauMenbiiee | HaxoxxaeHue HanOOIbIIIEro 1 HAUMEHBIIETO 3HaYeHUsT ) YHKIIUH, TOCTPOCHUE
3HAYeHHe (PYHKIUHT rpauKOB MHOTOWJICHOB C UCTIOJIB30BAaHUEM allllapaTa MaTeMaTHUYECKOTO aHaIu3a 2
AuddpepennupoBannsblii 3a4er (1 cemectp) 2
KoncyasTanmus 1
Tema 6.10 IIpogeccrnoHaILHO-OPHEHTUPOBAHHOE CoiepKaHMe (CoAepKaHNe MPUKJIATHOT0 MOAYJIs1)
Haxoskaenue onTuMaabnoro | Hanbosbiiee 1 HauMeHbIIEe 3HaYeHHE QYHKIMN 2
pe3yJibTaTa ¢ IOMOIIbIO Ilpakmuueckoe 3anamue Ne 15, 16 2
NPOM3BOIHOIN B Haxoxnenne onTuMaibHOTO pe3ybTaTta ¢ MOMOIIBIO0 MPOU3BOIHON B MPAKTHYECKUX 2
NMPAKTUYECKHUX 3a/1a4aX 3aza4ax
Tema 6.11 Cooeporcanue yuednozo mamepuana
Pemrenue 3aaau. ®dopmynsl u npaBuia quddeperiupoanus. MccnegoBanue GyHKIIUN ¢ TTOMOIIBIO 1

npon3BoiHOM. Hanbonbiee u HanMeHbIee 3HaueHne (QyHKIUU
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IIpousBoaHas pyHKI MU, €€
NpUMeHeHHe

Koumponvnasa paboma Ne 5

Pa3jnesn 7. MHOTOTrpaAaHHUKH U 40
TeJia BpalleHus

Tema 7.1 Cooeporcanue yuednozo mamepuana

Bepumiunbl, pedpa, rpanu [Tonsitne MHOTOrpaHHuKa. Ero aemMeHThl: BepuInHbl, pedpa, rpanu. /uaronanis.
MHOTOrPaHHHKA Ceuenue. Brinmykiible U HEBBITYKIIbIE MHOTOTPAaHHUKH 2
Tema 7.2 Cooeporcanue yuednozo mamepuana

Ilpusma, ee cocraBisiiomme, | Ilonarue npusmel. Ee ocHoBanus u 60koBbIe rpanu. Beicota mpusmel. Ilpsamas u

ceuenue. [Ipsimas u HakJI0HHasA npusma. [IpaBunbHas npusma. Ee ceuenune

NMPaBUJIbLHAS MPU3MBbI 2
Tema 7.3. Cooeporcanue yueonozo mamepuana

Hapasnesenunen, KyoO. [Tapannenenuren, cBOMCTBa MPSMOYTOJILHOTO Tapajuienenumnena, kyo. Ceuenue

Ceuenne Kyoa, Ky0Oa, mapauienenumnesna

napaJuie/jienumnena 2
Tema 7.4 Cooeporcanue yuednozo mamepuana

Iupamuna, ee [Tupamuna u ee snementsl. Ceuenue nupamusl. [IpaBuibHas nupamuaa.

COCTABJISIIOLIHE, CCUYCHHE. YceueHnHas nupamMuia

IIpaBuibHasi nupamMuaa.

YceueHHass nupamuaa 2
Tema 7.5 Cooepitcanue yueonozo mamepuana

boxoBas 1 noyinas [Tnomaas OOKOBO U MONTHON MOBEPXHOCTH MPU3MBI, MUPAMUIbI

IMOBEPXHOCTh NPU3MBI,

NMUpaMUIbI 2
Tema 7.6 Cooepircanue yuebnozo mamepuana

CumMmeTpus B KyOe, CuMMeTpusi OTHOCUTEIIBHO TOYKH, TIPSIMOM, TTocKOoCTH. CUMMeTpHs B KyOe,
napajuiejenumnene, npusmMe, | Mapaulelenunene, NpusMe, TupaMue

nupamuje 2
Tema 7.7 IIpodeccrnoHaILHO-OPHEHTHPOBAHHOE COiePKaHMe (COAepKaHNe MPUKJIATHOT0 MOAYJIsT)

IpuMepbl CUMMeTpUIi B CumMeTpusi B IPUPOJIC, APXUTEKTYPE, TEXHUKE, B OBITY

npogeccuu Ilpaxmuueckoe 3anamue Ne 17, 18 4

OK 01., OK
02., OK 03.,
OK 04., OK
05., OK 06.,
OK 07.
TK 3.3.
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CummeTpus B ipodeccun

Tema 7.8 Cooepiicanue yueonozo mamepuana

IIpaBuibHbBIE [TonsiTue npaBUIILHOTO MHOTOTpaHHKKa. CBOMCTBA MPAaBUIIbLHBIX MHOTOTPAHHUKOB
MHOTOTPAHHUKH, HX

CBONCTBA

Tema 7.9 Cooepitcanue yueonozo mamepuana

uaunap, ero
cocraBiasomue. Ceuenmne
HUJIMHIPA

Hunuuap u ero anemenTsl. CeueHne MuIMHAPA (MapaiielbHOe OCHOBAHUIO U OCH).
Pa3BepTka numuHapa

Tema 7.10
Komnyc, ero cocrapisironiue.
CeueHue KoHYycCa

Cooepotcanue yuednozo mamepuana

Konyc u ero snementsl. CeueHune koHyca (mapayuieabHOe OCHOBAHUIO U
MPOXO/IAIIEe Yepe3 BEPIINHY), KOHMUeCKue ceueHus. PazBepTka nuinHapa

Tema 7.11
Yceyennbiii Konyc. Ceuenue
yYCe4eHHOI 0 KOHyca

Cooepotcanue yueonozo mamepuana

Yceuennslit koHyc. Ero oOpa3yromias u BeicoTa. CeueHre yCceueHHOTO KOHyca

Tema 7.12
Hlap u cdepa, ux ceueHus

Cooepotcanue yuednozo mamepuana

ap u cepa. Bzanmuoe pacnonoxenue chepsl U miockoctu. CeueHue mapa,
cdepsl

Tema 7.13

ITousitue 00 00BLeMe TeJia.
OTHomleHne 00bEeMOB
MoJA00HBIX TeJl

Cooepotcanue yuednozo mamepuana

[Tonsitue 06 o6veMe Tena. O6beM Kyda U MPSIMOYTOJIBHOTO Mapasijieenunesa.
O06Bem npu3Mbl ¥ TIHHAPa. OTHOIIEHHE 00HEMOB TI0I00HBIX TEJI.
I'eomeTpruecKkuii CMBICH ONPENEIUTEINS 3-T0 MOPSAIKA

Tema 7.14
O0BbeMbI ¥ 101 ATH
NMOBEPXHOCTEH TeJl

Cooepotcanue yuednozo mamepuana

O6bembl nupaMuIbl U Konyca. O0beM mapa. [lnomanu noepxHocTeit Ten

Ilpakmuueckoe 3anamue Ne 19

[Tnomanu moBepxXHOCTEH MHOTOTPAHHUKOB U TEJ BpaIlleHUS
Ilpaxmuueckoe 3anamue Ne 20

OOBeMbI MHOTOTPAHHUKOB U TEJ BpaIlleHUs

Tema 7.16
I'eomeTpunuyeckue
KOMOMHAIIMM HA NMPAKTHKE

IpodeccuonabLHO-OPUEHTHPOBAHHOE COep:KaHue (Codep:KaHne MPUKJIATHOTO MOTLYJIs)

Ilpaxmuueckoe 3anamue Ne 21, 22
Hcnons3oBanne KOMOMHAIIMI MHOTOTPAHHUKOB U TEJ BPAIICHUS B MIPAKTHKO-
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OPUCHTUPOBOYHBIX 3aa49ax

Tema 7.17 Cooepircanue yueonozo mamepuana
Pemenue 3agau. OO0BeMBI U IIONIAAN MOBEPXHOCTH MHOTOTPAHHUKOB U TEJI BpaIllCHUS 1
MHOrorpaHHMKH H TEJIa Koumponvnasa paboma Ne 6 1
BpalieHust
Paspea 8. IlepBooOpa3nas 14
(GyHkumnu, ee npuMeHeHne
Tema 8.1 Cooepircanue yuebnozo mamepuana
IlepBooOpa3Hast GpyHKIMH. 3amada 0 BOCCTAaHOBJICHUU 3aKOHA JBUKEHUS 110 U3BECTHOM ckopocTu. [lonsarue
IIpaBuiia HaxXoXKIeHUSA uHTerpupoBanus. O3HaAKOMJICHUE C TIOHATHEM MHTETpasia U MepBOOOpa3HOM U ee
MepBo00Pa3HbIX MIPOM3BOIHOM, BEIYUCIICHHUE ITEPBOOOPa3HOM i naHHOW QyHKIU. Tabnuia
dbopmyn st HaXO0XKAEHUS MepBO0Opa3HbIX. M3yueHue npaBuia BEIYUCICHUS
epBO0Opa3HOM 2
Tema 8.2 Cooeporcanue yueonozo mamepuana
Iomaas KPpUBOJIUHEHHOM 3ajauu, TPUBOSIINE K MOHATHIO OMPEICIICHHOIO MHTErpajia — O BBIYUCICHUN
Tpanenuu. @opmyia TJTOIIAAN KPUBOJIMHEWHOW Tpaneuuu, O epeMenieHnd Touku. [lonsatue OK 01., OK
HrnroTona-Jleiionnna ONPEJICJICHHOr0 MHTErpaia. [ eoMeTpuyeckuii u (bmnqecmzlﬁ CMBEICJI OIIPEAEIIEHHOTO 02., OK 03.,
unterpana. ®opmyna Hetotona-Jleitbuuma 2 OK 04., OK
Tema 8.3 Cooeporcanue yueoHozo mamepuana 05., OK 06.,
HeonpeneneHHbIii U [ToHsiTHE HEONpPEIEIEHHOTO UHTErpaIa OK 07.
omnpeeJeHHbIN HHTErpPaJibl 2
Tema 8.4 Cooeporcanue yuednozo mamepuana
IMonsTHe 00 ONpee;IeHHOM I'eomeTpruecKkuil CMBICH ONPEAECICHHOTO UHTErpaja
HHTerpaJje Kak njiomaau
KPHUBOJIMHEHHOH Tpaneuuu 2
Tema 8.5 IIpodeccnoHaNTbHO-OPUEHTUPOBAHHOE COlePrKAHUE (COoAepKaAHNe MPUKIATHOTO MOTYJINA)
OnpeeaeHHbIii HHTerpas B | [ €OMETpHUECKui CMBICI OnpeeneHHoro nHrerpana. @opmyna HerotoHa-
KH3HHU Jleitbnuna. Pemenue 3a1a4 Ha IPUMEHEHUE UHTErpasia JJisl BBIYUCICHUS
(hU3UYECKUX BETUYUH U TUIOMIAeH
Ilpaxmuueckoe 3anamue Ne 23, 24
OrnpeneneHHblil UHTETpal MPU PEIICHUU TPUKIIATHBIX 3a1a4 4
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Tema 8.6 Cooepiicanue yuebno2o mamepuana
Pemenne 3a1au. [TepBoobOpasznas ¢pyukiuu. [IpaBuna HaxoxaeHus nepsooOpasubix. Ee npumenenue 1
IlepBooOpa3nas pynkuuu, ee | Konmpononaa paooma Ne 7 1
NpUMeHeHHe
Paszpnen 9. 14 |OK01.,0K 02,
CTeneHu u KOPHU. OK 03., OK 04.,
CrenenHasi pyHKUIMS OK 05., OK 07.
Tema 9.1 Cooepircanue yuedbnozo mamepuana
Crenennast yHkumsi, ee ITonsATHE KOPHA N-0i CTEIICHU U3 IEUCTBUTEIBHOIO ynciia. DyHKIUU Y = W/x ux
CBOHCTBA cBoiicTBa u rpaduku. CBOWCTBA KOPHS N-0if CTEMECHH 2
Tema 9.2 Cooepircanue yuebnozo mamepuana
IIpeoOpa3oBanue [IpeoGpazoBaHue UppaMOHATBHBIX BEIPAKEHUN
BbIPAKEHUH ¢ KOPHAMHU N-0H
CTeleHu 4
Tema 9.3 Cooeporcanue yueoHozo mamepuana
CBoiicTBa CTENEHN ¢ [TonsiTHE cTenenu ¢ TI0OBIM pallMOHATBHBIM MOKa3aTeneM. CTeneHHble PYHKIINH,
PALHOHAJILHBIM H WX CBOWCTBA U TpaduKu
AefCTBUTEIbHBIM
NoKa3aTeJaMu 2
Tema 9.4 Cooepircanue yuebnozo mamepuana
Pemenne HppanHoOHANLHBIX | PABHOCUIIBHOCTL MPPALMOHAILHBIX YPABHEHHUN Y HEPABEHCTB. MeTo1bl ux
YPaBHEHUI M HEPABEHCTB peleHus. Penienne nppalluOHAIIBHBIX YPABHEHUM U HEPABEHCTB 2
Ilpakmuueckoe 3anamue Ne 25
Pemenue nppaunoHaIbHBIX YPaBHEHUM U HEPABEHCTB 2
Tema 9.5 Cooepotcanue yueonozo mamepuana
CreneHu M KOpHU. Omnpenenenne crenHoi ¢pyHkimu. Mcnonap3oBanue ee CBOWCTB MPU pEeUICHUN 1
Crenennast pyHKuus YPaBHEHUN U HEPABEHCTB
Koumponvnaa paboma Ne 8 1
Pasaen 10. 10 ok o1., oK 02,
IHoka3zarenbHass pyHKIUA OK 03.. OK 04
Tema 10.1 Cooepircanue yueonozo mamepuana 2 ’ ”
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Ioka3areabHass QyHKUIUA, ee

CreneHs ¢ IMPON3BOJIbHBIM I[CﬁCTBHTCJIBHLIM ITOKa3aTCJICM. OHpCI[CJ'IeHI/Ie

OK 05., OK 07.

CBOIiCTBA noka3aTeiabHON (QYHKIHNH, ee CBOMCTBA U rpa@uK. 3HAKOMCTBO C TPUMEHEHHEM [IK 3.3.
MoKazaTreabHOM PyHKIMK. Penenne noka3zareabHbIX ypaBHEHUH () yYHKIMOHAIBHO-
rpadguueckuM MEeToA0M
Tema 10.2 Cooepiicanue yueono2o mamepuana
Pemienne noka3zareabHbIX Pemenue nokasaTesbHbIX YPABHEHUI METOJOM YpaBHUBAHUS [TOKa3aTeleH,
YPABHEHHMI H HEPABEHCTB METOJ0M HOBOM MepeMeHHOU, PyHKIIMOHATbHO-TpaduueckuM MeTogoM. Pemenue
MOKAa3aTEJIbHbIX HEPABEHCTB
Ilpakmuueckoe 3anamue Ne 26, 27
Pemrenne noka3arenbHbIX YPaBHEHUN U HEPABEHCTB 4
Tema 10.3 Cooeporcanue yueonozo mamepuana
CucreMbl OKa3aTeJbHBIX Pemenue cucrem nokasaTeynbHbIX YpaBHEHUM
YPaBHEeHHUIl 2
Tema 10.4 Cooepiicanue yueono2o mamepuana
Pemenne 3axauy. Pemrenne moka3atenbHBIX YpaBHECHUI METOJOM YpaBHUBaHUS MTOKa3aTeaeh 1 1
IMoka3arenbHast GyHKIUS METOZOM BBEJICHHsI HOBOW IEpEMEHHON. Penienne noka3arebHbIX HEPaBEHCTB
Koumponvnasn paboma Ne 9 1
Pazpnen 11. Jlorapugmsi. 22
Jlorapudpmuueckas
bynkums
Tema 11.1 Cooeporcanue yueonozo mamepuana
Jlorapugm yucaa. Jlorapudm uuncna. JlecAITUUHBINA U HATYPAJIbHBIHN JIOrapu(MBbl, YUCIIO €
JlecaTUUHBIN 1 OK 01, OK 02.,
HATYPaJIbHBIH JJOrapu(msbl, OK 03., OK 04.,
GNCITO € 9 OK 05., OK 07.
Tema 11.2 Cooepircanue yueonozo mamepuana K 3.3
CsoiicTBa J0orapu¢gmMoB. CoiictBa norapupmo. Onepanus gorapupMupOBaHusl. "
Onepanus
JorapugpmupoBanus 4
Tema 11.3 Cooepircanue yueonozo mamepuana 2
Jlorapugmuueckas Jlorapudmudeckas QpyHKIUS U €€ CBOWCTBA
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(ynkuus, ee cBoiicTBa

Tema 11.4
Pemrenne sorapupmuveckmnx
YPaBHEHUI M HEPABEHCTB

Cooepicanue yuedonozo mamepuana

[TonsiTne norapupmuyeckoro ypaBuenus. Oneparusi noreHuupoBanus. Tpu
OCHOBHBIX METO/1a pelIeHUs Jorapu(pMUUIECKUX YpaBHEHUN: () yHKIIMOHAIBHO-
rpaduyeckuii, METO1 MOTEHIIMPOBAHUS, METOJI BBEJIECHUSI HOBOM NEPEMEHHOM.

Jlorapudmudeckne HepaBeHCTBA 4
Ilpakmuueckoe 3anamue Ne 28
Pemenne norapudmMudeckux ypaBHEHUN U HEPABEHCTB 2
Tema 11.5 Cooepiicanue yueono2o mamepuana
CucremMbl JJOrapuMUYecKHX | AJTOPUTM PELIEHHSI CUCTEMBI yPaBHEHUH. PABHOCHIILHOCTD JIOrapu(pMUIECKHX
YPaBHeHUil YpPaBHEHUH U HEPABEHCTB 2
Tema 11.6 IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COlePKAHUE (COAePKAHNE NPUKJIATHOTO MOAYJINA)
Jlorapu¢msl B npupoe u Ilpakmuueckoe 3anamue Ne 29, 30
TeXHUKE [Ipumenenune norapudma. Jlorapudmuueckas criupaib B mpupoje. Ee
MaTeMaTU4YE€CKUE CBOMCTBA 4
Tema 11.7 Cooepircanue yuebnozo mamepuana
Pemenus 3aaau. Jlorapudmuaeckas QpyHkiys. Pemenne npocTedmx JJorapuMUIecKiuX ypaBHECHHH 1
Jlorapugmsl. Koumponvnaa paooma Ne 10 1
Jlorapupmuyeckas pyHkuus
Paznen 12. 10
MHoxkecTBa. DJIeMEHThI
Teopuu rpagos
Tema 12.1 Cooeporcanue yuednozo mamepuana
MHuoxkecTBa [Tonstue muoxectBa. [lonMHOXkecTBO. Onepalu ¢ MHOXXECTBaMHU 2 OK 01., OK 02.,
Tema 12.2 IpodecconanLHO-0PHEHTHPOBAHHOE COleP/KAHME (Coep:KaHue NPUKIIATHOI0 MOLYJIsA) OK 03., OK 04.,
Onepaunu ¢ MHOKeCTBAMU Ilpakmuueckoe 3anamue Ne 31 OK 05., OK 07.
Omneparys ¢ MHOXKeCTBaMu. Perienne mpukiiaaIHbIX 3a1aq 2
Tema 12.3 Cooepircanue yueonozo mamepuana
I'padwi [Tonstue rpada. Csa3HbIM rpad, AepeBo, HUKI rpad Ha MIOCKOCTH 2
Ilpakmuueckan paooma Ne 32
Cnioco6n1 3aganus rpados. 2
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Tema 12.4 Cooepiicanue yuebno2o mamepuana
Pemenue 3aga4u. Muo:xectBa. | Onepainus ¢ MHOKecTBaMu. OnucaHue peajibHbIX CUTYaIlui ¢ MOMOIIbIO MHOKECTB.
I'padbl M X MPUMEHEHHE [Ipumenenue rpadoB Kk pelieHuIo 3a1a4 1
Koumponvnaa paboma Ne 11 1
Paszpnen 13. 18
DJ1eMeHTbl KOMOMHATOPUKH,
CTATUCTUKHU U TEOPUH
BEPOATHOCTEM
Tema 13.1 Cooeporcanue yueonozo mamepuana 2
OcHOBHBIE IOHATHSH [TepecTtanoBKM, pa3MENICHUS], COUECTAHUA.
KOMOMHATOPHKH
Tema 13.2 Cooepircanue yueonozo mamepuana 2
CoObITHE, BEPOSTHOCTH CoBMECTHBIE 1 HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEPOSITHOCTH CYMMBI COOBITHIA.
coobITHs. Ci10:KeHUE U YcnoBHas BEpOATHOCTh. 3aBUCUMBIC U HE3aBUCUMBIEC COOBITHS. TeopeMbl
YMHOKe€HHE BEPOATHOCTEMH BEPOSITHOCTH TIPOU3BEICHUSI COOBITHIA.
Tema 13.3 IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COlePKAHUE (COdepPKAHNE NPUKJIATHOTO MOAYJINA)
BeposiTHOCTH B OTHOCHUTEIbHAS YaCTOTa COOBITHS, CBOMCTBO €€ yCTOMUYNBOCTH. CTaTUCTHYECKOE 8}12 8;’ SE 8i’
npodecCHOHATLHBIX 3a7ayax | ONPEICICHHE BEPOSITHOCTH. OrieHKa BEpOSITHOCTH COOBITHUS OK 05" OK 07"
Ilpaxmuueckoe 3anamue Ne 33, 34 " '
BepositHOCTB B mpohecCHOHANIBHBIX 3a1auax
4
Tema 13.4 Cooeporcanue yuednozo mamepuana 2
JIucKpeTHAs cJIydaiiHas Bunsl cnydaiinbix BenuunH. OnpeneneHne JUCKPETHON CITy4aliHOW BEJIMYHHBI.
BeJIMYHMHA, 3AKOH ee 3aKOH pacnpeaesieHUs TUCKPETHOU CllydyaiiHOUM Bean4YuHbl. Ee unciioBbie
pacnpeneaeHust XapaKTEPUCTUKHU
Tema 13.5 Cooeporcanue yueonozo mamepuana 2

3agaum MaTeMaTH4YeCKO
CTATHCTUKH

Bapuanunonssiii psaa. [lonuron yactor u ructorpaMmma. CTaTUCTUYECKUE
XapaKTEepUCTUKHU psifa HAOIIOJAEMBbIX TaHHBIX

Tema 13.6
CocrTaBJjienue Tad0Ju 1

IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COlePKAHUE (COAePKAHNE MPUKJIATHOTO MOIYJINA)

[lepBuuHas 06pabOTKa CTATUCTUYECKHX JaHHBIX. [ paduueckoe ux mpencraBieHue.
Haxoxxnenmne cpenHux xapakTepuCTUK, HAOII0aeMbIX JaHHBIX
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AMarpaMM Ha MPaKTHKe

Ilpakmuueckoe 3anamue Ne 35, 36
Cocrapienue TaOIUIl U JUarpaMM IpU pelIeHUH MPUKIAAHBIX 3a/1a4

4
Tema 13.7 Cooepiicanue yueono2o mamepuana
Pemenue 3agad. JJj1eMeHTDI DneMeHThl KoMOUHaTOpuKH. CoOBITHE, BEPOSTHOCTH COOBITHA. ClIOKEHUE U
KOMOMHATOPHKH, YMHOKEHHUE BEPOATHOCTEN 1
CTATHUCTUKH U TEOPUH Konumponvnaa paboma Ne 12 1
BEPOATHOCTEM
Pa3nen 14. 19
YpaBHeHUs] 1 HEPABEHCTBA
Tema 14.1 Cooeporcanue yueono2o mamepuana 2
PaBHOCHJILHOCTH ypaBHeHHil | PABHOCUIILHOCTE ypaBHEHMH ¥ HepaBeHCTB. Onpenenenus. OCHOBHBIE TEOPEMBI
U HEPABEHCTB. PaBHOCUJIBHBIX MEpeXoaxX B YPaBHCHHUSIX U HEpaBeHCTBAX. OOIIMe METObI
OO0wmue MeToabI pelieHust pelIeHns YpaBHEHHI: TIepexo/] OT paBeHCTBA (YHKIIMN K PAaBEHCTBY apryMEHTOB
JUTSI MOHOTOHHBIX (PYHKIIUM, METOJ] pa3JI0KEHHs] HA MHOKHUTEIIU, METO]] BBEICHUS
HOBOM MepeMeHHOM, QYHKIIMOHANBHO-TpaduuecKkuii MeTo
Tema 14.2 Cooeporcanue yuednozo mamepuana 2
I'paduuecknii meron OO111e MeTO bl PeIIeHUsI HEPAaBEHCTB: MEePEX0/1 OT CPABHEHHUS 3HAYCHUH (DYHKIHH K OK 01.. OK 02
pelieHusi ypaBHEHUIA, CPaBHEHHIO 3HAYEHHUI apryMEHTOB JJI1 MOHOTOHHBIX (DYHKIIUN, METOJT MHTEPBAJIOB, OK 03" OK 04"
HEPaBeHCTB dbyHKIMOHANBHO-Tpaduyeckuit Mmeto . ['padudeckuii MeTo] pelieHus] ypaBHEHUHN U ” ”
HEPABCHCTE OK 05., OK 06.,
Tema 14.3 Cooeporcanue yuebnozo mamepuana 4 OK 07.
VYpaBHenus u HepaBeHcTBa ¢ | Onpenenenne Moayss. Packpeitue MoayJis 1o onpeaenenuro. Ipocrelimme TK 3.3.
MoayJieM YpaBHEHUS U HEPABEHCTBA ¢ MoayJieM. [[puMeHeHne paBHOCUIIBHBIX MTEPEXOJ0B B
OMpEJIETICHHBIX TUMAX YPABHEHUN U HEPABEHCTB C MOAYJIEM
Tema 14.4 Cooeporcanue yueonozo mamepuana 2
YpaBHeHus1 M HEPABEHCTBA ¢ | 3HAKOMCTBO ¢ mapameTpoMm. IIpocrelinme ypaBHEHUs U HEPABEHCTBA C IIAPaMETPOM
napamMeTpom
Tema 14.5 IIpodeccnoHaNTbHO-OPUEHTUPOBAHHOE COlePrKaAHUE (COAepKaAHNe MPUKIATHOT0 MOIYJINA)

CocraBJ/ieHHe U pelIeHue

IpakTuyeckue 3ansaTusa Ne 37, 38, 39
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npogeccuOHAJIBbHBIX 32124 C

Perienne TekCTOBBIX 3a7a4 MPOGECCUOHATBLHOIO COACPIKAHMS

NMOMOIIBI0 YPABHEHH 6

Tema 14.6 IpakTnyeckoe 3ansatue Ne 40

Pemenue 3axau. YpaBaenusi | OOuirie MeTo bl pellieHUs] YpaBHEHUN. Y paBHEHMs U HEPABEHCTBA C MOJYJIEM U C

U HepaBeHCTBA napamMmeTpamu 2
Urorosoe 3ansitue. [loBropenne n3ydeHHbIX TeM. [IoAroTOBKa K SK3aMEHY 1

KouncyabTanuu 2

IK3aMeH 6

Bcero: 282
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3. YcJoBus peanu3aliy NPorpaMmMsl 001eo0pa3oBaTeIbHON AUCHUIIMHBI

3.1. /st peajid3anyu MPOrpaMMbl JUCIUILIHHBI 10JKHBI ObITH
NpeAyCMOTPEHBI CJIeAyI0lUe crielualbHble MOMeIeHus :
Peanu3arus nporpaMmsbl JUCHHUILTMHBI TPEOyeT HATUUUS yueOHOTO
KaOWHeTa MaTeMaTHKH.
O6opynoBanue y4eOHOTO KaOMHETA:
MI0CaJ0YHBIC MECTa 10 KOJIMYECTBY 00YJarOIINXCS;
pabodee MecTO MPernoIaBaTes;
KOMIUIEKT y4eOHO-HAIJISATHBIX TTOCOOMIA;
KOMIUIEKT 3JIEKTPOHHBIX BHIEOMATEPUATIOB;
3aJlaHus Il KOHTPOJIBHBIX padoT;
npodecCUOoHaNbHO OPUEHTUPOBAHHBIC 3a/1aHMUS:
MaTepuaibl YK3aMeHa.
Texuuyeckue cpeacTBa 0OydeHHUS:
®  TMCPCOHATBHBIA KOMIIBIOTEp C  JIMIICH3UMOHHBIM  IPOTPaMMHBIM
o0ecIeYeHUEM;
®  [IPOEKTOP C FIKPAHOM.

3.2.MupopMmanuoHHOe oOecriedyeHHe 00yIeHHsI
3.2.1. OcHOBHBIE NIEYAaTHBIE U JIEKTPOHHBbIE U3IAHUA

1. AnumoB II1.A. MaremaTuka: anredpa 1 Hadajia MaTEMaTUYECKOTO aHAJIN3a,
reoMmetpusi. Anredpa v Hayasia matematudyeckoro ananusa 10-11 kmacc. YueOHuk.
bazoBslii 1 yriyonennsiii ypoess./II.A. Anumos, FO.M. Konsrun, M.B. Tkauesa
u 1p. — Mocksa: [Ipocsemenne, 2021.-463c.

2. Aranacan JI.C. Maremaruka: anrebpa M Hauyajga MaTeMaTHYECKOTO
aHanusa, reomerpusi. ['eomerpus.10-11 knacc. YueOHuk. ba3zoBsiil u yrinyOneHHbIN
ypoenb/ JI.C. ArtanacsH, B.®. byry3os, C.b. KamomneB u nap. — Mocksa:
[Ipocsemienne, 2021.-287c.

JlonoJIHUTEeIbHAS yueOHAasl JJUTepaTypa:
1. boromonos H.B. Marematuka. Anrebpa u Hadana aHanu3a. bas3oBbrit
ypoBeHb: 10—I11 xmaccel: y4eOHMK i CpeaHero oOmiero oOpa3oBaHus/

H.B. boromosios. -  Mocksa: M3parensctBo  IOpaiir, 2023.-  24lc. -
(Ob6meoOpazoBatenpubiii  1muki). -  ISBN 978-5-534-16084-0. - Tekcr:
AIEKTPOHHBII// Oo6pa3zoBaTenbHas matgpopma FOpaiit - URL:

https://urait.ru/bcode/530391

2. I'yceB B.A. Maremaruka. ['eomerpusi. ba3zoBbiii yposenb: 10-11 kiacchi:
y4eOHUK sl cpenHero oOmiero oOpaszoBanus/ B.A. I'yceB, W.b. Koxyxos,
A.A. Ilpokodres. - 2-¢ uzn., ucnp. u jgom. - MockBa: M3matensctBo IOpaiiT,
2023. - 28lc.- (O6meobpa3oBaTenpHblid 1HKI). - ISBN 978-5-534-16085-7. -

TekcT: anexrponHbiii// OOpazoBarenbHas mnatdopma IOpaiit [caiit]. - URL:
https://urait.ru/bcode/530392
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4. KoHTPOJIb ¥ OlleHKA Pe3yJIbTATOB OCBOEHHS JUCHUILIUHbBI
KoHTpoJIb M OlleHKa pacKpBIBAIOTCS YEPE3 YCBOCHHBIE 3HAHUSA W
pUOOPETEHHBIC O0YYAIOMMMUCS YMEHUS, HaIpaBieHHbIC Ha (HOPMUPOBAHHE
o0mux u MpodecCHOHANBHBIX KOMIIETCHIIMH. KoMmeTeHIun MOKHBI OBITh

COOTHCCCHBI

C IMPCIMCTHBIMHU PC3yJibTaTaMU. I[J'I?I KOHTPOJIsI M OHLCHKHU

pe3yabTaToOB O0YUYCHHS TpEnoaBaTeb BbIOUpaeT (GOpMBI U METOBI C YYETOM
npodeccruonanu3anuy 00y4eHus 1Mo MPOrpaMMe TACIUATIITAHBI.

Koa n naumenoBanue
(hopMupyeMbIX KOMIIETEHIIH A

Pa3zgen/Tema

Tun oeHOYHBIX
MeponpUusITHI

OK 01. Beioupats criocoOsI
peleHus 3a1a4

PO eCCUOHATIBHOM JIEATEIILHOCTH
MPUMEHHUTEIBHO K PA3IMYHBIM
KOHTEKCTaM

Pasnen 1. Temsr 1.1; 1.2.; 1.3.;
14.15.;16.;1.7.

Paszmen 2. Temur 2.1.;2.2.; 2.3.;
2.4.,25.; 2.6.

Pasmen 4. Temn1 4.1.; 4.2.; 4.3.;
44.;45.;4.6.;4.7.,4.8.;4.9,
410.; 4.11.

Pasnen 6. Temsr 6.1.; 6.2.; 6.3.;
6.4.;6.5.;6.6.;6.7.;6.8.;6.9.;
6.10.; 6.11.

Pasgen 7. Temnr 7.1.; 7.2.;
713.;74.,75.;76.;7.7.;7.8,;
79.;7.10.;7.11.;7.12.; 7.13;;
7.14.,7.15.;7.16.; 7.17.
Pazgen 8. Temnr 8.1.; 8.2.:
8.3.;8.4.; 8.5.; 8.6.

Pazgen 9. Temnr 9.1.; 9.2.;
9.3.;9.4.;9.5.

Paszgen 10. Temsr 10.1.; 10.2.;
10.3.;10.4.

Pasmen 11. Temer 11.1.; 11.2.;
11.3.;11.4.;11.5,;11.6.; 11.7.
Paszgen 13 Temnr 13.1.; 13.2.;
13.3.;13.4,; 13.5.; 13.6.; 13.7.
Pazgen 14. Temnr 14.1.; 14.2.;
14.3.;14.4.; 14.5.; 14.6.

OK 02. Ucnonb3oBatb
COBpPEMEHHBIE CPE/ICTBA MTOMCKA,
aQHaJIM3a U NHTEPIpETALH
H(pOopMaluu UHH(DOpPMALIMOHHbBIE
TEXHOJIOTHH JIJISl BBITTOJHEHUS
3a1a4 IpodecCuoHaIbHON

e TEIIbHOCTH

Pasgen 1. Temsr 1.1; 1.2.; 1.3.;
14.:15.;16.;1.7.

Pazgen 3. Temnr 3.1.; 3.2.;
3.3.; 3.4.

Pasmen 4. Temer 4.1.; 4.2.; 4.3.;
44.;45.;46.;4.7.,4.8.;4.9,
410.; 4.11.

Paszgen 6. Tems1 6.1.; 6.2.; 6.3.;
6.4.;6.5.;6.6.;6.7.;6.8.;6.9.;
6.10.; 6.11.

Pazgen 7. Temnr 7.1.; 7.2.;
713.,74.,75.;76.;7.7.;7.8.;
79.;7.10.;7.11.;7.12.; 7.13.;

- YCTHBIM OIIPOC;

- (pOHTATBHBIAOIPOC;
- OIICHKa
pabor;

- HaOJIOZEHHE 32 XO0J0M|
BBITIOJTHEHUS
J1a00paTOPHBIX PadoT;

- OIIeHKa BBITIOJTHEHMUS]
abopaTOPHBIX padoT;

- OLEHKAa MPaKTHYECKHUX|
pabot (peenus
KaueCTBCHHBIX, PACUYCTHBIX,
npodeccuoHaNbHO
OpUEHTUPOBAHHBIX 3a7a4);

KOHTPOJIbHBIX

- OIIEHKA
3aJJaHUH;
- HaOJIOAEHHE 3a XOIOM
BBITIOJIHCHU A
I/IHJII/IBI/I)IyaJ'II)HI)IX
MIPOEKTOB 31 OILIEHKQ|
BBITTIOJIHCHHBIX HpO@KTOB;

TECTOBBIX|

- BBIINOJHEHHE
SK3aMEHAIIMOHHEIX 3aJIaHUNI
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7.14.,7.15.; 7.16.; 7.17.
Pazgen 8. Temnr 8.1.; 8.2.:
8.3.; 8.4.; 8.5.; 8.6.

Pazgen 9. Temnr 9.1.;9.2.;
9.3.;9.4.;9.5.

Paznen 10. Temsr 10.1.; 10.2.;
10.3.;10.4.

Pasgen 11. Temsr 11.1.;11.2.;
11.3.;11.4.;11.5,;11.6.; 11.7.
Paszgen 13 Temnr 13.1.; 13.2.;
13.3.;13.4.; 13.5,; 13.6.; 13.7.
Pazgen 14. Temnr 14.1.; 14.2.;
14.3.;14.4.; 14.5.; 14.6.

OK 03. IlnanupoBats u
[peaIn30BbIBATH COOCTBEHHOE
npodeccuoHanbHOE U TUMYHOCTHOE
pa3BUTHE, TPEANPUHIMATEIHCKYIO
NesITeIbHOCTD B
npodeccuoHalbHOM cepe,
MCIIOJIB30BATh 3HAHUS 1O
(uHAHCOBOI I'PaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CUTYaIHsiIx

Pasnen 1. Temsr 1.1; 1.2.; 1.3.;
14.15.;16.;1.7.

Pasmen 2. Temur 2.1.; 2.2.; 2.3.;
2.4.,25.; 2.6.

Pazgen 3. Temnr 3.1.; 3.2.;
3.3.; 3.4.

Pasmen 4. Temn1 4.1.; 4.2.; 4.3.;
44.;45.;4.6.;4.7.,4.8.;4.9,
410.; 4.11.

Pasnen 6. Temn1 6.1.; 6.2.; 6.3.;
6.4.;6.5.;6.6.;6.7.;6.8.;6.9.;
6.10.; 6.11.

Pasgen 7. Temnr 7.1.; 7.2.;
713.;74.,75.;76.;7.7.;7.8.,;
79.;7.10.;7.11.;7.12.; 7.13;;
7.14.;7.15.;7.16.; 7.17.
Pasgen 8. Temnr 8.1.; 8.2.:
8.3.;8.4.; 8.5.; 8.6.

Pazgen 9. Temnr 9.1.; 9.2.;
9.3.;9.4.;9.5.

Paszgen 10. Temsr 10.1.; 10.2.;
10.3.;10.4.

Pasmen 11. Temsr 11.1.; 11.2.;
11.3.;11.4.;11.5,;11.6.; 11.7.
Paszgen 13 Temnr 13.1.; 13.2.;
13.3.; 13.4.; 13.5.; 13.6.; 13.7.
Pazgen 14. Temnr 14.1.; 14.2.;
14.3.;14.4.; 14.5.; 14.6.

OK 04. DdpdexTuBHO
B3aMMO/IEIICTBOBATH U pabOTaTh
B KOJUIEKTUBE U KOMaH/IE

Pasgen 1. Temsr 1.1; 1.2.; 1.3.;
14.:15.;16.;1.7.

Pasnmen 2. Temsr 2.1.;2.2.;2.3.;
24.,25.; 2.6.

Pazgen 3. Temnr 3.1.; 3.2.;

3.3.; 3.4.

Pasmen 4. Temu1 4.1.; 4.2.; 4.3.;
44.;45.;46.;4.7.,4.8.;4.9,
4.10.; 4.11.
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Pasnen 6. Temsr 6.1.; 6.2.; 6.3.;
6.4.;6.5.;6.6.;6.7.;6.8.;6.9.;
6.10.; 6.11.

Pazgen 7. Temnr 7.1.; 7.2.;
713.,74.,75.;76.;7.7.;7.8.,;
79.;7.10.;7.11.;7.12.; 7.13;;
7.14.,7.15.; 7.16.; 7.17.
Pazgen 8. Temnr 8.1.; 8.2.:
8.3.; 8.4.; 8.5.; 8.6.

Pazgen 9. Temnr 9.1.;9.2.;
9.3.;9.4.;9.5.

Pazgen 10. Temsr 10.1.; 10.2.;
10.3.;10.4.

Pasgen 11. Temsr 11.1.;11.2.;
11.3.;11.4.;11.5,; 11.6.; 11.7.
Paszgen 13 Temnr 13.1.; 13.2.;
13.3.;13.4,; 13.5,; 13.6.; 13.7.
Pazgen 14. Temnr 14.1.; 14.2.;
14.3.;14.4.; 14.5.; 14.6.

OK 05. OcyiiecTBiaTh yCTHYIO U
MUCHbMEHHYI0O KOMMYHUKAIMIO Ha
rOCYJapCTBEHHOM SI3bIKE
Poccniickoit denepanuu ¢ yuerom
0COOEHHOCTEHN COLMANIbHOIO U
KYJIBTYPHOI'O KOHTEKCTa

Pasnen 1. Temsr 1.1; 1.2.; 1.3.;
14.:15.;16.;1.7.

Pasmen 4. Temn1 4.1.; 4.2.; 4.3.;
44.;45.;4.6.;4.7.,4.8.;4.9,
410.; 4.11.

Pasnen 6. Temsr 6.1.; 6.2.; 6.3.;
6.4.;6.5.;6.6.;6.7.;6.8.;6.9.;
6.10.; 6.11.

Pazgen 7. Temnr 7.1.; 7.2.;
713.;74.,75.;76.;7.7.;7.8.,;
79.;7.10.;7.11.;7.12.; 7.13;;
7.14.;7.15.;7.16.; 7.17.
Paszgen 8. Temnr 8.1.; 8.2.:
8.3.;8.4.;8.5.; 8.6.

Pazgen 9. Temnr 9.1.; 9.2.;
9.3.;9.4.;9.5.

Paszgen 10. Temsr 10.1.; 10.2.;
10.3.;10.4.

Pasgem 11. Temsr 11.1.; 11.2.;
11.3.;11.4.;11.5.; 11.6.; 11.7.
Pazgen 13 Temnr 13.1.; 13.2.;
13.3.; 13.4.; 13.5.; 13.6.; 13.7.
Pazgen 14. Temnr 14.1.; 14.2.;
14.3.;14.4.; 14.5.; 14.6.

OK 07. CopelicTBOBATH
COXPAHEHUIO OKPYKAIOIEH Cpebl,
PECYpCOCOEPEIKEHUI0, TTPUMEHSTH
3HaHUS 00 W3MEHEHUHW KJIMMarTa,
[TPUHIIUITBI OepexKIUBOTO
[IPOU3BO/ICTBA, 3¢ (deKTUBHO

IEWCTBOBATb B  YPE3BBIYAWHBIX

Pasmen 1. Temsr 1.1; 1.2.; 1.3.;
14.:15.;16.;1.7.

Paszgen 2. Temn1 2.1.;2.2.; 2.3.;
2.4..25.; 2.6.

Pazgen 3. Temnr 3.1.; 3.2.;
3.3.; 3.4,

Pasgen 4. Temer 4.1.; 4.2.; 4.3.;
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CUTyallusaXx

44.;45.;4.6.;4.7.,4.8.;4.9,
410.; 4.11.

Pasnen 6. Temsr 6.1.; 6.2.; 6.3.;
6.4.;6.5.;6.6.;6.7.;6.8.;6.9.;
6.10.; 6.11.

Pazgen 7. Temnr 7.1.; 7.2.;
713.;74.,75.;76.;7.7.;7.8.,;
79.;7.10.;7.11.;7.12.; 7.13;;
7.14.,7.15.; 7.16.; 7.17.
Pazgen 8. Temnr 8.1.; 8.2.:
8.3.; 8.4.; 8.5.; 8.6.

Pazngen 9. Temnr 9.1.;9.2.;
9.3.;9.4.;9.5.

Paspgen 10. Temsr 10.1.; 10.2.;
10.3.;10.4.

Pasgen 11. Temsr 11.1.; 11.2.;
11.3.;11.4.;11.5,; 11.6.; 11.7.
Pazgen 13 Temnr 13.1.; 13.2.;
13.3.; 13.4.; 13.5.; 13.6.; 13.7.
Pazgen 14. Temnr 14.1.; 14.2.;
14.3.;14.4.; 14.5.; 14.6.

[IK 3.3. OOecreuynBarb BeIcHUE
TEKyIIE WU UCIOJHUTEIbHOU
TOKYMEHTAllMU O BBINOJIHSAEMbIM
BHJIaM CTPOMTEIIbHBIX pabOT

Pasmen 1. Temsr 1.1., 1.2, 1.3
Pasgen 2. Temnr 2.1., 2.3.
Paspmen 3. Temer 3.4., 3.5.
Pasnen 4. Teme1 4.1.; 4.2.; 4.3.;
44.45.;,46.;4.7.;4.8.;4.9.;
410.; 4.11.

Paspmen 6. Temur 6.1.; 6.2.; 6.3.;
6.4.;6.5.;6.6.;6.7.;6.8.;6.9.;
6.10.; 6.11.

Pazgen 7. Temmr 7.1.; 7.2.;
73.;7.4.;75.;7.6.;7.7.;7.8.;
79.,7.10.;7.11.;7.12.; 7.13,;
7.14.; 7.15.; 7.16.; 7.17.
Pazgen 8. Temnr 8.1.; 8.2.:
8.3.;8.4.,85.; 8.6.

Pasmen 11. Temsr 11.1.; 11.2.;
11.3.;11.4.;11.5,;11.6.; 11.7.
Paznen 12.

Pazgen 13 Temnr 13.1.; 13.2.;
13.3.; 13.4.; 13.5.; 13.6.; 13.7.
Pazgen 14. Temnr 14.1.; 14.2.;
14.3.;14.4.; 14.5.; 14.6.
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