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YJapCTBEHHBIM aBTOHOMHBIM YupeskieHrneM «DeepatbHblii HHCTHTYT Pa3BHTHS 00pa3oBaHMs,
npotokon Ne 3 ot 21 mronst 2015 r. (perucTparonsbiid Homep perensuu 377 ot 23 mions 2015 1.)
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1. OBIIASI XAPAKTEPUCTHUKA YUEBHOM JUCIUILINHBI
OYA.10MATEMATHUKA

1.1 MecTo AUCHUIIMHBI B CTPYKTYPe OCHOBHOM NpodecCHOHATBHOMH 00pa3oBaTe/ibLHOI
NMPOrpaMmblI

JuctmmmmaaOY 1.10 MatematukaBxoaut B oOmieoOpaszoBarenbhbiii 1k TIIICC3 kak
o0rrast yueOHast AuciuIinHa (mpoguiIbHasi).

PaGouas mporpamma y4eOHON TUCIUIUIMHBI SBISIETCS YaCThIO MPOTPaMMbl MOJATOTOBKHU
CIIELUATIMCTOB CPEAHETO 3BeHa Mo cneruanbHocT 23.02.05 Dxcrutyaranusi TpPaHCIOPTHOTO AJIEK-
TPOOOOPYAOBAHUS U ABTOMATUKH (I10 BHJIaM TPaHCIIOPTA, 32 UCKJIFOUEHHEM BOJIHOTO).

1.2 lleab u miIaHUpyeMble pe3yJIbTATHI 0CBOEHUsI JUCHUILIMHBI:

CopepxaHuie MporpaMMbl HaIpaBJIeHO Ha TOCTHXKEHUE CIEAYIOLIUX LeJei:

— obecniedenne chOpMUPOBAHHOCTH TPEICTABICHUN O COLUATBHBIX, KYIbTYPHBIX U HC-
TOpUYECKUX (pakTOpax CTAaHOBJICHUS MAaTEMAaTUKH;

— obecrnieuenne CHOPMUPOBAHHOCTH JIOTHYECKOTO, AJITOPUTMHUYECKOTO W MaTeMaTH4e-
CKOTO MBIIIUICHUS;

— o0ecnedyenue cHOpMHUPOBAHHOCTH YMEHHH MPUMEHSATH MOJTYYCHHBIC 3HAHUS TPU pe-
[IEHUH Pa3IMYHBIX 3a7a4;

— obecrniedeHre cOPMUPOBAHHOCTH MPEICTABICHUI O MaTeMaTHKE Kak 4acTu oOriede-
JIOBEUECKOH KYJIbTYphI, YHUBEPCATHLHOM SI3bIKE HAYKH, MTO3BOJISIONIEM OIMCHIBATH M U3y4aTh pe-
aJbHbBIE MPOIIECCHI U SIBJICHUS.

OcBocHHE cofepkaHUs yIeOHOU TUCIUIUIMHEI «MareMaThKa» 00eCIieunBaeT JOCTHKEHUE
00y4JarOIMMUCSCIIETYIOIINXPE3YTbTaTOB!

JUYHOCMHBIX:

— c(OPMHUPOBAHHOCTh MPEACTABICHUI O MaTeMaTWKe KaK YHHUBEpPCAIbHOM SI3BIKE
HAyKH, CPEJICTBE MOJICTHPOBAHUS SBJICHHUM U TIPOIECCOB, UAESIX U METOJaX MaTEMaTHKU;

- MOHMMAHUE 3HAYUMOCTH MATEMATHKH I HAYYHO-TEXHHUYECKOTO Tporpecca,
c(OpMHUPOBAHHOCTH OTHOIICHHSI K MAaTEMAaTHKE KaK K 9aCcTH OOIIECYEIIOBEYCCKON KYJIBTYpPhI Yepes
3HAKOMCTBO C HCTOpHUEN Pa3BUTHUS MATEMATHUKH, SBOJIOIMEH MaTEMAaTHUECKUX HICH;

- pa3BHUTHE JIOTMYECKOTO MBIIUICHHS, MTPOCTPAHCTBEHHOTO BOOOPAXKEHUS, aJTOPHT-
MUYECKOU KYJIbTYPBI, KPUHTUYHOCTH MBIIIJICHHS Ha YPOBHE, HEOOXOAMMOM JUTsl OyayIiei mpodec-
CHOHAIILHOM NeATENbHOCTH, I MIPOJOIIKEHHsI 00pa30BaHus U caMo00pa3oBaHUS;

- OBJIAJICHHEC MaTEMAaTHUYSCKHUMH 3HAHUSMU M YMCHHUSIMH, HCOOXOIMMBIMHU B ITOBCE-
JTHEBHOM KU3HU, JIIsl OCBOCHUS CMEXHBIX €CTECTBEHHO-HAYYHBIX AUCUUIUIMH U JAUCHUIUIHH MPO-
(eccroHaNbHOTO IUKJIA, JJIs MOIy4eHHUs o0pa3oBaHuUs B 00JacTsIX, HE TPEOYIOUINX YIriyOJIeHHON
MaTeMaTHUYeCKOM MOArOTOBKH;

- TOTOBHOCTh M CIIOCOOHOCTh K O0pa30oBaHHIO, B TOM YHCIIE CaMOOOpa30BaHUIO, Ha
MIPOTSKCHUH BCEH YKU3HW; CO3HATEIIFHOE OTHOIIECHUE K HENMPEPHIBHOMY OOPa30BaHHIO KaK YCIIO-
BUIO YCTICITHOM MPOQEeCCHOHANTBHON M 00IIECTBEHHOH IeATENBHOCTH;

- TOTOBHOCTB M CIIOCOOHOCTH K CAMOCTOSITEIbBHOM TBOPUECKOW W OTBETCTBEHHOM Jie-
ATEITHHOCTH;

— TOTOBHOCTH K KOJIJIEKTUBHOM paboTe, COTPYTHUYECTBY CO CBEpCTHUKAaMHU B 00pa3o-
BaTENbHON, OOIIECTBEHHO MOJE3HOM, y4eOHO-HUCCIeN0BATENIbCKON, TPOSKTHOM M APYrUX BHIAX
JIESITSIIBHOCTH;

— OTHOIICHHE K TMPOdECCHOHATHHON EATeIbHOCTH KaK BO3MOKHOCTH y4acTHs B pe-
[IEHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, O0IIEHAIIMOHAIBHBIX MTPOOJIEM;
MemanpeomemHublx.:

— YMEHHE CAMOCTOSATEIHHO ONPEENITh eNH AesITebHOCTH U COCTABIIATD IUIAHBI J1e-
ATEIHHOCTH; CAMOCTOSTEIHHO OCYIIECTBIATh, KOHTPOJIUPOBATH U KOPPEKTHUPOBATH JIEATEIHHOCTH;



MCIIOJIb30BaTh BCE BO3MOXHBIE PECYpPCHI JUIsl JOCTHXKEHUS IOCTABJICHHBIX LEJIEH U peanu3alyu
IUTAaHOB JEATEIbHOCTH; BEIOUPATH YCHEIIHbIE CTPATETHH B PA3JIMYHBIX CUTYALUsX;

- YMEHHE IMPOJYKTUBHO OOILATHCA U B3aMMOJEHCTBOBATH B IPOLIECCE COBMECTHOMN
JeSITeIbHOCTH, YYUTHIBATH MO3ULUHN JPYTUX YYACTHUKOB JEATEIBHOCTH, 3PPEKTUBHO pa3peliaTh
KOH(JINKTHI;

- BJIaJICHHE HaBbIKAMU I03HABATEJIbHOM, y4eOHO-UCCIIEA0BATENbCKON U MPOEKTHOM
JeSITeIbHOCTH, HaBbIKaMM pa3peleHus Ipo0iaeM; ClIoCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIIbHO-
My IOMCKY METOJIOB PELIEHUS MPAKTUYECKUX 3ajad, IPUMEHEHHUIO PA3IMYHbIX METOJOB IIO3HA-
HUS;

— TOTOBHOCTb U CIIOCOOHOCTB K CAaMOCTOATENBHON HH(OPMAIIMOHHO-TT03HABATEIBHOM
JeSITeIbHOCTH, BKIIIOYast YMEHHE OPUEHTUPOBATHCS B PA3IIMYHBIX HCTOYHUKAX UHPOPMALIUH, KPH-
TUYECKU OLICHWBATh U MHTEPIPETHPOBATH MH(OPMALIMIO, MTOJIYYaeMYI0 U3 PAa3JIUYHBIX UCTOYHM-
KOB;

- BJIaJICHHUE S3bIKOBBIMHU CPEJICTBAMU: YMEHHUE SICHO, JOTMYHO U TOYHO H3JIaraTh CBOIO
TOYKY 3pEHUs, UCIIOIb30BATh a/IeKBATHBIE SI3bIKOBBIE CPECTBA;

- BJIaJICHHE HABBIKAMH ITO3HABATEIBHON pe(IeKCHH KaK OCO3HAaHHUS COBEpPIIAEMBIX
JEHCTBUI U MBICIUTENBHBIX IPOLECCOB, UX PE3YJIbTATOB U OCHOBAHMM, I'PAHUI] CBOErO 3HAHUS U
HE3HaHMs, HOBBIX MO3HABATEIbHBIX 33]1a4 U CPEJICTB ISl UX TOCTUIKECHUS;

- LEJIEYCTPEMIIEHHOCTh B IOMCKAaX U MPHUHITUU PELIEHUH, cOOOpa3uTEeNbHOCTh U UH-
TYMILIMSI, PA3BUTOCTh IPOCTPAHCTBEHHBIX MPEICTABICHUI; ClIOCOOHOCTh BOCIIPUHUMATh KPacoTy U
TrapMOHUIO MHpAa;

NpPeoOMemHbIX.

- c(OPMHUPOBAHHOCTh MPE/ICTABICHUI 0 MaTEMATUKE KAaK YaCTH MUPOBOW KyJIbTYpPbI
U MecTe MaTeMaTHKHd B COBPEMEHHOH IMBHJIM3AIMH, CIOCO0AX OMHMCAHUS SBICHUH pPEaTbHOTO
MHpa Ha MaTEMaTHUYECKOM SI3bIKE;

- c(OPMHPOBAHHOCTh MPEACTABICHUN O MATEMAaTHUECKUX MOHATUAX KaK BaKHEHIINX
MaTeMaTUYECKUX MOJIENSAX, MO3BOJISIIOIIMX OMMCHIBATh U M3y4aTh pa3HbIE MPOLECCHl U SIBICHHUS;
IIOHMMAHHE BO3MOKHOCTH aKCMOMAaTH4YECKOTO MOCTPOCHUSI MATEMaTHUYECKUX TEOPUH;

- BJIaJICHHE METOJAMHM J0Ka3aTeNbCTB M aJITOPUTMOB PELIEHUS, YMEHHE UX IpUMe-
HSTh, IPOBOJIUTH JI0Ka3aTeIbHbIE PACCYKJIEHUS B XOJI€ pEelICHUs 3a/1a4;

- BJIa/ICHUE CTaHJAPTHBIMU IIPUEMAMHU PEIICHUS PALIMOHAIBHBIX U HPPALNOHAIBHBIX,
MIOKAa3aTeNbHBIX, CTENEHHBIX, TPUTOHOMETPUUYECKUX YPABHEHMM M HEPABEHCTB, UX CUCTEM; HC-
M0JIb30BAHNE FOTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM, B TOM YHCJIE [yl IOUCKA MYTH PELIEHUs U UJI-
JIOCTPALIMY PELLIEHUS] YPaBHEHUI U HEPABEHCTB;

- c(OPMUPOBAHHOCTh NPEJICTABICHUNA OO0 OCHOBHBIX IOHATUSAX MaTEMAaTHYECKOTO
aHaJIM3a U UX CBOICTBAxX, BJIaJ€HUE YMEHHEM XapaKTepU30BaTh MOBEIEHUE (PYHKIUI, UCIIOJIB30-
BaHUE TOJYyYEHHBIX 3HAHUM JUIsl ONMCaHUS U aHAIN3a PealIbHbIX 3aBUCUMOCTEN;

- BJIa/ICHHE OCHOBHBIMHU MOHSATHSMHU O TUIOCKUX M IMPOCTPAHCTBEHHBIX F€OMETpHYe-
CKUX (UTypax, UX OCHOBHBIX CBOMCTBaX; CPOPMUPOBAHHOCTh YMEHHMSI paclio3HaBaTh reoMeTpHuye-
ckue (Uryphl Ha YyepTekax, MOJENAX U B PealbHOM MHpPE; IPUMEHEHHE U3YYeHHBIX CBOWCTB I'eo-
MeTpuyecKkux (Guryp u Gopmyl IS pelieHusi TeOMETPUUECKHUX 3a/1ad U 3a/1ad C IPaKTHUYECKUM
COJIepIKaHUEM;

- c(OpPMUPOBAHHOCTh MPEJCTABICHUN O Mpolieccax M SBJICHHUSIX, UMEIOIIUX BEpO-
ATHOCTHBIN XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PeaJIbHOM MHUPE, OCHOBHBIX IMOHSATHUSIX
AJIEMEHTapHON TEOPUH BEPOSITHOCTEN; YMEHUN HAXOAUTH U OLICHUBATh BEPOSITHOCTH HACTYIICHUS
COOBITHI B MPOCTEUIINX MPAKTUYECKUX CUTYallUX U OCHOBHBIE XapaKTEPUCTUKU CIIydallHbIX Be-
JIMYUH;

- BJIa/ICHHE HaBBIKAMH HCIIOJIb30BAaHMSI TOTOBBIX KOMIIBIOTEPHBIX MPOTrpamMM IpHU pe-
LIEHUH 3a/]1a4.



B pesynbrare ocBoeHUs y4eOHON NUCHIUTUTMHBI O0YYaIOIHIACS TOMKEH YMETh!

Anredpa

- BBINOJIHATE apU(PMETUIECKHE ACUCTBUS, COUETas YCTHBIE M MUChbMEHHBIC TPUEMBI,
IIPUMEHEHNE BBIYUCIUTEIBHBIX YCTPOMCTB; HAaXOAUTh 3HAYCHUS KOPHS HATYPAJIbHOW CTEINECHH,
CTETICHHU C PallMOHAIBHBIM IIOKa3aTesieM, Jiorapudma, UCroab3yst IpU HEOOXOIUMOCTH BBIUMCIIH-
TEJIbHBIE YCTPOMCTBA; MOJIb30BATHCS OLIEHKOM U MPUKUIKON IIPU MPAKTHYECKUX pacyeTax;

- MPOBOJIUTH 1O W3BECTHBHIM (OPMYJIaM U MpaBHUJIaM IMpeoOpa3oBaHUs OYKBEHHBIX
BBIPA)KEHUH, BKIIOYAIOIIUX CTETIEHH, PaMKabl, JOrapu(pMbl U TPUTOHOMETPUYECKUE (PYHKIUH;

- BBIUHCIISATH 3HAUEHUS YHCIIOBBIX U OYKBEHHBIX BBIPAKEHUH, OCYIIECTBIISAS HEOO0XO-
JUMbI€ MTOJICTAHOBKH U MPEOOPa30BaHMUs;

- UCIOJIb30BATh MPUOOPETECHHBIE 3HAHUS M YMEHUS B IPAKTUYECKOH IEATETLHOCTH

— Y ITOBCEHEBHOM KU3HU IS

- MPAKTUYECKUX PAacyeToB MO (GopMmyiaM, BKItoYas (GOpMYIbI, COAepiKalIie CTerne-
HU, PaJyKaJibl, Jorapu(Mbl U TPUTOHOMETPUYECKHE (DYHKIIMH, MCIIONB3YsI IPU HEOOXOIMMOCTH
CIIpaBOYHbIE MAaTEpPHAIbl U IPOCTEUILINE BBIYUCIUTEIbHBIE YCTPOUCTBA.

DYyHKIUUHN U TPaPUKH

— OTIpeEIATh 3HaYCHUE (PYHKIMU MO0 3HAYCHHUIO apryMEHTa IpPU Pa3iNyYHbIX CIOCO-
0ax 3ajaHus QyHKIUY;

— CTPOUTH rpaQUKU U3YUYEHHBIX (YHKIIHI;

— OMHUCHIBAThH MO TpaduKy MOBEACHHUE U CBOWCTBA (DYHKUUN, HAXOAUTH MO rpaduxy
GbyHKIIMY HAaUOOIBIINE U HAUMEHBIIINE 3HAYCHHUS;

- pelarh ypaBHEHHMS, MPOCTEUIIHE CHUCTEMbl YPAaBHEHHWM, HCHOJIb3ysl CBOMCTBA
byHKUIMH 1 UX rpaduKu;

— HCIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHHS B MPAKTUYECKON J1eATEIHHOCTH U
MTOBCEHEBHOM KU3HU IS

- OMMCAaHUS C MOMOIIbIO (DYHKUMN pa3IUYHBIX 3aBUCUMOCTEH, NMPEACTABICHUS HX
rpaduyecku, HHTEpIpeTaluu rpaduKoB.

Hauvana maTemMaTnueckoro aHajamsa

- BBIUUCIISATH IPOU3BOIHBIE DJIEMEHTAPHBIX (PYHKIMM, UCIONb3Yys CIIPAaBOYHBIE MATe-
puaibl;

- UCCIIEeIOBaTh B MPOCTEHIIMX CiydasX (QYHKIMM Ha MOHOTOHHOCTb, HaXOAWUTh
HauOOoJIbIIME U HAUMEHbIINE 3HaYeHUs] (QYHKIUHN, CTPOUTH Tpa)uK1 MHOTOWIEHOB C MCIIOJIb30Ba-
HUEM allfapaTa MaTeMaTUYECKOI0 aHaJIu3a;

- HCIO0JIb30BaTh MPHUOOPETEHHBIE 3HAHUS U YMEHMSI B IPAKTUUECKON JIEATEIBHOCTH U
ITOBCEJHEBHOM KU3HHU JUIS:

- peleHys IPUKIIaJHbIX 33]a4, B TOM YHUCIIEe COLMAIbHO-?PKOHOMUYECKHX U (pu3nye-
CKHUX, Ha HauOOJIbIINE U HAUMEHbBILINE 3HAYCHHSI, HA HAX0XKJIEHHE CKOPOCTU M YCKOPEHHSI.

YpaBHeHUsI M HEpaBEHCTBA

- pelaTh palyoHalbHbIe, oKa3aTeIbHbIE U JIOTapu(pMUUYECKHe YpaBHEHHUS U Hepa-
BEHCTBA;

- COCTABJISITh YPABHEHMS 110 YCIIOBHIO 33]1a4H;

- MCIOJIb30BaTh JUIsS MPUOIMKEHHOTO PEIlIeHUs] YpaBHEHUN W HEPaBEHCTB rpaduue-
CKHI METOJT;

- n300pakaTh HAa KOOPAMHATHOM IUIOCKOCTH MHOKECTBA PEIIEHUH NpoCcTeHIImx
YpaBHEHUH U UX CHUCTEM;

- UCIOJIb30BATh MPUOOPETEHHBIC 3HAHUS M YMEHHS B IPAKTUYECKOMN JEATEIbHOCTH U
[IOBCEHEBHOM KU3HHU JUIA:

- ITIOCTPOEHHUSI M UCCIAEA0BAHUS TPOCTEUIINX MATEMATUIECKUX MOJIEIIEH.

JJieMeHThl KOMOMHATOPUKH, CTATUCTUKH U TEOPHUHU BEPOSTHOCTEM


http://www.zakonprost.ru/content/base/part/670837
http://www.zakonprost.ru/content/base/part/670842
http://www.zakonprost.ru/content/base/part/670847
http://www.zakonprost.ru/content/base/part/670851
http://www.zakonprost.ru/content/base/part/670854

- pemars npocrenine KOMOMHATOPHBIE 3a7a4d METOIOM Mepedopa, a TakkKe ¢ HC-
M0JIb30BAHUEM U3BECTHBIX (HOPMYIL;

- BBIYHCIIATh B MPOCTEHIINX CIIydasx BEPOSTHOCTH COOBITHI Ha OCHOBE IOJCYETa
YHCIIa UCXO/I0B;

- UCIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS B MPAKTUYECKOU NeATeIbHOCTU U
MOBCEIHEBHOM JKU3HU IS

- aHallM3a pPeabHBIX YMCJIOBBIX JAHHBIX, MPEJICTABICHHBIX B BHUJE AHATPAMM, Tpa-
¢$uKOB;

- aHayM3a UHQOPMALIUK CTATUCTUYECKOTO XapaKTepa.

I'eomeTpust

- pacrmo3HaBaTh Ha 4YepTEkKaxX M MOJACISX MPOCTPAHCTBEHHBIC (DOPMBI; COOTHOCUTH
TPEXMEPHBIE OOBEKTHI C X OMHCAHUSIMH, U300pKCHUSIMH,

- OIMCHIBATh B3aMMHOE PACIOJI0KEHHUE MPSMBIX U INIOCKOCTEN B IPOCTPAHCTBE;

- aHAJM3UPOBATh B MPOCTEHIINX CIy4asx B3aMMHOE PACHOJIOKEHHE 00BEKTOB B IIPO-
CTPaHCTBE;

— n300pakaTh OCHOBHBbIE MHOTOTPAHHHUKHU M KPYTJIbIE T€Ja; BBIIOJHATH YEPTEKH 110
YCIIOBUSIM 3aJ1a4;

- peniaTh MIaHUMETPUICCKUE U TTPOCTEHINME CTEPEOMETPUICCKUE 3a/Iau Ha HaXOXK-
JIEHWE TEOMETPUUYECKUX BEJITUYHH (JJIMH, YTJIOB, IUIOMIAACH, 00BEMOB);

— UCIOJIb30BaTh MPHU PELICHUU CTEPEOMETPUUYECKUX 33a/au IIaHUMeTpUuieckue (ak-
ThI U METO/IbI;

- MIPOBOJIUTH JTOKa3aTeJIbHbBIC PACCYKICHUS B XO/I€ PEUICHHUS 3a7ay;

- HCIIOJIb30BaTh MPUOOPETCHHBIC 3HAHUS U YMCHHS B MPAKTUICCKON IEATEITHHOCTH U
MOBCEIHEBHOM JKU3HU IS

- UCCIIeIOBaHMS (MOJCITUPOBAHMS) HECIIOKHBIX MPAKTUYCCKUX CUTYyalliii Ha OCHOBE
M3YYEHHBIX (DOPMYI U CBOMCTB QUryp;

— BBIUHCIICHUSI 00BEMOB M IUIOIIA/Iel MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEN IMPHU
pEIIeHNHN MPaKTUYECKUX 3a7ay, UCHONB3YS MPH HEOOXOTUMOCTH CIIPABOYHUKU M BBIYUCIUTEIb-
HbIE YCTPOWCTBA.

B pe3ynbrate 0cBOSHUS AUCHUTUIHHBI O0yUYaIOIIHICS TOKEH:

yMeThb:

— BBITIIOJIHATH apI/ICI)MeTI/I"ICCKI/Ie ,Z[CI\/’ICTBI/ISI, COUCTasA YCTHBIC W NMMUCBbMCHHBLIC IMPUCMBI, IIPUMCHC-
HHUEC BBIYMCIUTECIIBbHBIX YCTpOﬁCTB; HaXOIUThb 3HAYCHUS KOPHA HaTypaHBHOﬁ CTCIICHHU, CTCIICHHU C
paluOHaJIbHBIM ITIOKAa3aTcCJIEM, J'IOl"apI/I(bMa, HCIIOJIB3YA IIpU HCO6XOHI/IMOCTI/I BBIYHUCIINTCIIBHBIC
YCTpOﬁCTBa; II0JIb30BAaThHCA OHCHKOﬁ u HpHKHI[KOﬁ IIpU MPAKTUICCKUX paCUCTaAX;

— MPOBOJUTH MO HU3BECTHBIM (hOpMYJIaM U IMpaBUiIaM NpeoOpa3oBaHUsl OYKBEHHBIX BBIpa)KEHUH,
BKJIIOYAIOLIUX CTENEHH, paiuKallbl, Jorapu(Mbl 1 TPUTOHOMETPUUECKHE (PYHKIINU;

— BBIYUCIIATH 3HAYCHHUSA YHUCIIOBBIX U 6yKBCHHBIX BLIpa)KeHHfI, OCYHICCTBIIAA HCO6XOI[I/IMBIC o a-
CTaHOBKHU U Hp606pa3OBaHI/I}I;

— MHCIIOJIB30BAaTh HpI/IO6peTeHHBIe 3HaHUA W YMCHUSA B HpaKTI/I‘IeCKOI\/'I NCATCIIPHOCTU U ITIOBCEC-
JTHEBHOW JKW3HH JUIANPAKTHYECKUX PacyeToB MO (opMynam, BKIOUYas (OPMYIBI, COAEpIKaIIne
CTCIICHU, padruKaJIbI, JIOFapI/I(I)MBI U TPUTOHOMCTPUYCCKUC Q)YHKI_II/II/I, HCIIOJIb3Y: MPU HCOGXOI[I/I-
MOCTH CIIPABOYHBIE MAaTEPHUAIIBI U IPOCTENUIINE BEIYUCINUTEIbHBIE YCTPOUCTBA;

— OHNpCACIATb 3HAUCHUC (bYHKI_II/II/I MO0 3HAUCHUIO apTYMCHTA IIPU Pa3JITNYHBIX crocobax 3aJaHUus
yHKIHY;

— CTpPOMTb IpaMKH U3YUEHHBIX (PYHKIIHI;

— OMNMUCHIBAaTh MO TpauKy MOBEICHHE M CBOMCTBA (DYHKIMHA, HAXOIUTH MO rpaduky (QyHKIUH
HauOOJIBIIINE U HAUMEHBIIINE 3HAa4YCHUA,
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— pewmarb ypaBHEHHS, NMPOCTEHIINE CUCTEMbl ypaBHEHUH, UCIOJB3yd CBOWCTBA (DYHKIMHM M HUX
rpaduku;

— HCIIOJIb30BAaTh NPUOOPETEHHbIE 3HAHMSA M YMEHHS B IPAKTUYECKON JEATEIBHOCTH U IOBCE-
JTHEBHOH JKU3HU JUISOMHMCAHUS C TIOMOLIbI0 (PYHKIIUI Pa3IMYHBIX 3aBUCHMOCTEH, MPEACTaBICHUS
uXx rpaduuecKu, MHTEpIIpeTaly rpauKoB;

— BBIYUCIIATH MPOU3BOIHBIC FIIEMEHTAPHBIX (DYHKIIHIA, UCTIONB3YS CIIPABOYHBIE MAaTEPUAIIBI,

— HCCIIEIOBaTh B MPOCTEUIINX CiIydasx (YHKIWHA HA MOHOTOHHOCTh, HAXOJUTHh HAWOOJBIINE U
HaMMEHBIINE 3HAYeHUs! (PYHKUUH, CTPOUTH rpa)uKi MHOT'OWICHOB C MCIOJIB30BAHUEM alllapara
MaTEeMaTHYECKOT0 aHaJIN3a;

— HCIIOJIb30BAaTh NPUOOPETEHHbIE 3HAHMSA M YMEHHUS B IPAKTUYECKON JEATEIBHOCTH U IOBCE-
JTHEBHOU JKU3HU JJISIPEIICHUS IPUKIIaIHBIX 33/1a4, B TOM YHCJIE COLUATBHO-DKOHOMUYECKHUX U (PH-
3MYECKHX, Ha HauOOJIbIINE U HAUMEHbIINE 3HAYCHNUs1, HA HAXOKIEHNE CKOPOCTH U YCKOPEHHUS.
—pemath paroHalbHbIe, TOKa3aTeNbHbIEC U JIoTapu(MUUECKHUE YPAaBHEHHUS 1 HEPABEHCTBA,
—COCTAaBJISITh YPABHEHMS 110 YCIIOBUIO 33/1a4U;

—HCII0JIb30BaTh JUIs MPUOJIMKEHHOTO PELLICHHs ypaBHEHUI U HEPABEHCTB rpaduyueckuii MeTos;
—1300paXkaTh Ha KOOPJMHATHON IUIOCKOCTH MHOKECTBA PELICHUH MPOCTEHIINX YPAaBHEHMH U UX
CHUCTEM;

—HUCIOJIb30BaTh NPUOOPETEHHbIE 3HAHUSI U YMEHUS B MPAKTUYECKOM JEATEIILHOCTU U IOBCEIHEB-
HOM ’KM3HU JUIIIOCTPOCHUS U UCCIIEIOBAHUS IPOCTEMIIINX MaTEMAaTUYECKUX MOJEIIEH;

—pemate npocreiiire KOMOMHATOPHBIE 33Jjaud METOJIOM Iepedopa, a TakKe C UCHOJIb30BaHUEM
U3BECTHBIX (HhOPMYII;

—BBIUUCIISTH B IPOCTEHIINX CIIy4asX BEPOATHOCTU COOBITHI Ha OCHOBE IOJICUETA YHUCIIA UCXO/I0B;
—HUCIOJIb30BaTh NPUOOPETEHHBIE 3HAHUSI U YMEHUS B MPAKTUYECKON JEATEIILHOCTU U IOBCEIHEB-
HOW JKU3HHU JUISaHAJIN3a PeajbHbIX YHUCIOBBIX JAHHBIX, IPEACTABICHHBIX B BUJAC Juarpamm, rpa-
($uKoB;

—aHanu3a UHGOPMAIK CTATUCTHYECKOTO XapaKTepa;

—pacrno3HaBaTh Ha YepTeXax M MOJENAX MPOCTPAaHCTBEHHBbIE (POPMBI; COOTHOCUTH TPEXMEPHBIE
00BEKTHI C X OMUCAHUAMHU, HU300pAKEHUAMHY;

—ONUCHIBaTh B3aMMHOE PACIIOJIOKEHUE NIPSIMBIX U INIOCKOCTEN B POCTPAHCTBE;

—aHaAJIM3UPOBATh B MPOCTEUIINX CIIydasX B3aMMHOE PacIoiokeHne 00BbEKTOB B POCTPAHCTBE;
—u300paxaTb OCHOBHbIE MHOTOI'PAaHHUKHU U KPYTJIbIE TEJIa; BBIIOIHATH YEPTEXKH IO YCIOBUSAM 3a-
nadg;

—pelars IUIAHUMETPUYECKUE U MPOCTEHIINE CTEPEOMETPUUECKUE 3aayd Ha HAXOXKIEHUE Ieo-
METPUYECKUX BEJIIMYMH (IUIMH, YIJIOB, IIIOIAAeH, 00bEMOB);

—HCII0JIb30BaTh MPH PELLICHUH CTEPEOMETPUUECKUX 3a/1a4 [UTAHUMETPUYECKUe (GaKThl U METO/IbI;
—IIPOBOJNTH JOKA3aTEJIbHBIE PACCYXKACHUS B XOI€ PEILIEHUS 3aay;

—HCII0JIb30BaTh MPUOOPETEHHBIC 3HAHUS M YMEHUS B MPAKTUYECKOMN JIEATETLHOCTH U TOBCEIHEB-
HOM KU3HU IS CCIeI0OBaHUs (MOJSIMPOBAHMS) HECIIOKHBIX IPAKTUYECKUX CUTYalluii Ha OCHOBE
M3YYEHHBIX (DOPMYI U CBOMCTB QUryp;

—BBIYHMCIICHUS 00BbEMOB U IUIOIIAEH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ MPU PEIICHUH MpaK-
TUYECKUX 3aJ1a4, UCIIOJIb3YS MPU HEOOXOJMMOCTH CIPAaBOYHUKHU M BHIUMCIIUTENBHBIE YCTPOICTBA.
3HATH:

— 3HAYEHUE MAaTEeMAaTUYECKOW HayKu JJIs pPElIeHUs 3a7ad, BO3SHUKAIOIIUX B TEOPUU U MPAKTHKE;
LIMPOTY U B TO K€ BPEMsI OIPAaHUYEHHOCTh IPUMEHEHUSI MaTEMATUYECKUX METOJIOB K aHAIN3Y U
WCCJIEIOBAHMIO TIPOIIECCOB U SBJICHUH B TIPUPOJIEC U OOIIECTBE;

— 3Ha4YeHHE NPAKTUKU U BOIPOCOB, BOSHUKAIOIIUX B CaMOW MaTeMmaTuke Uil (opMUpOBaHUS U
pa3BUTHA  MaTEMaTHMYECKONM HAyKH; HWCTOPUIO DPAa3BUTUS  TOHATUSA  4YHCIA, CO3JaHMS
MaTEeMaTUYeCKOr0 aHaJIN3a, BOSHUKHOBEHMSI M Pa3BUTHUSI TEOMETPUH;



— YHHUBEpPCaJIbHBIA XapaKTep 3aKOHOB JIOTMKH MaTeMaTHYECKUX PACCY)KIEHUMN, UX TPUMEHUMOCTb

BO BCEX 00JIaCTAX YEIIOBEUECKON AEATENbHOCTH;

— BEpOSITHOCTHBIN XapaKTep pa3IudHbIX [IPOLECCOB OKPYKAIOLIET0 MUpA.

B pesynbprare uzydeHus y4eOHON JUCHUIUIMHBI CO3JAIOTCSA YCIOBHS ISl (DOPMUPOBAHHUS

o6mux kommerennui (ganee OK):
OK 1. [JoHuMaTh CyIIHOCTH U COIMAIBHYIO 3HAYMMOCTh CBOEH Oymyiiei npodeccuu, MposBIsITh
K HEH yCTOMYMBBIN MHTEpEC.
OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JEATEIBHOCTb, BHIOMPATh THIIOBBIE METOABI M CIIOCOOBI
BBINOJIHEHUS TPO(ECCUOHANIBHBIX 3a/1a4, OLIEHUBATh UX YPPEKTUBHOCTb U KA4ECTBO.
OK 3. [IpyHMMaTh perieHus B CTaHAAPTHBIX U HECTAHJAPTHBIX CUTYalUsIX U HECTU 32 HUX OTBET-
CTBEHHOCTb.
OK 4. OcymiecTBiTh MOUCK W UCIOJIb30BaHUE WH(OPMAIMH, HEOOXOIUMON s APPEKTHBHOTO
BBINOJIHEHUS TPO(ECCHOHANIBHBIX 3a/1a4, IPO(PECCUOHATBHOTIO U IMYHOCTHOI'O PA3BUTHS.
OK 5. Hcnonb3oBaTe WHGOPMAIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTUU B MPO(ECCHOHATBHOM
NEeSITEbHOCTH.
OK 6. PaboTraTh B KOJUIEKTHBE B KOMaH[E, YPPEKTHBHO OOMIATHCS C KOJUIETaMH, PYKOBOACTBOM,
MOTPEOUTEIISAMHU.
OK 7. Bpatp Ha cebst OTBETCTBEHHOCTb 3a pabOTy 4YJIEHOB KOMaH[bl (IOJYMHEHHBIX), pE3YyibTaT
BBITOJIHEHUS 3a/IaHUH.
OK 8. CaMoCTOATEIHHO ONPEeNIATh 3a1a4i MPO(HEeCCUOHATLHOTO U JIMYHOCTHOTO Pa3BUTHS, 3a-
HUMATbCS CAMOOOPa30BaHUEM, OCO3HAHHO IIAHUPOBATh MOBBIIIEHUE KBAIU(UKALIUH.

1.3 Kosim4ecTBO 4acoB HA OCBOEHHE MPOrpaMMbl Y4eOHOH TUCIUNIHHBI:
MaKCUMaJIbHOU ydeOHOU Harpy3ku oOydaromerocsi 234 yaca, B TOM 4HCJIE:
00s13aTeNbHOM ayIMTOPHOI yueOHOM Harpy3ku oOydaromierocst 234 yaca;
TEOPETUYECKHX 3aHATHI /8 Jacos,;

MPAaKTUYECKUX 3aHATHI 156 Jacos.



2. CTPYKTYPA U COAEPXKAHUE YUYEFHOU JUCIUATLIAHBI

2.1 O0bem yueOHOM AUCHMILVIMHBI U BUAbI Y4eOHOH padoThl

Bun yaeOHO# paboThI O0Bem B yacax
O06bemM 00pa3oBaTeIbHON MPOrpaMMbl 234
B TOM YHCIIE:
TEOPETHUECKOE 00yUeHUE 78
NPAKTUYECKHUE 3aHATHS 156
IIpomexxyTouHnasi arrecTanusi(9K3aMeH)
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2.2. TemaTuyeckuii nJjiaH u coaep:xxkanue yueoHoii 1ucuumuHbiOY JLIOMATEMATUHKA

Copep:xaHue y4eOHOI0 MaTepuasa, IPaKTHYECKHe 3aHATUS Oobem | Koabl komme-
4acoB TeHUuMi, ¢pop-
MHPOBAHUIO
HaunmenoBanmue
KOTOPBIX CIO-
pa3esioB U TeM
co0cTBYeT JJ1e-
MEHT Mporpam-
MBI
1 2 3 4
1 MaremaTrka B Hayke, TEXHUKE, JKOHOMHKE, HH(POPMALIMOHHBIX TEXHOJIOTHUSIX OK 1
BBenenue U TIPAKTUYECKOW JesTenbHOCTH. Llenu u 3amaun u3ydyeHus: MaTeMaTHKU MpH 2
ocoeHuu npogeccuit CI10 u cnennansrocreit CI1O.
Pa3znen 1. Anreopa 31
Coaep:xaHue yueOHOro MaTepuaJia OK 1-8
1 Ilenble u paroHaIbHBIC YHCTA.
2 JleicTBUTEIIbHBIC YHCIIA. 2
3 [TpuGinKeHHbIE BEIYUCIICHHUSL.
Tema 1.1.
4 KommiekcHble uucna.
Pa3zBuTue noHATHA O
IIpakTHyeckue 3aHATHA 6
YyHucie. =
1 ApudmeTndeckne NeicTBHs HAJl YHCIaMHU. 2
2 Haxoxnenne npuOIMKEHHBIX 3HAUEHWW BEIMYMH U MOTPEIIHOCTEH BBIYMC- 2
neHust (aOCOMOTHON U OTHOCUTENLHOM)
3 CpaBHEHUE YHCIIOBBIX BHIPAKEHUI. 2
Conep:xaHue yueOHOro MaTepuaJia OK 1-8
1 KopHu HaTypaJlbHOM CTENeHU U3 YUCIla U UX CBOMCTBA.
2 CreneHu ¢ palloOHaJIbHBIMU OKA3aTENSIMH, UX CBOMCTBA.
Tema 1.2. 3 CreneHu ¢ ACHCTBUTEIIHFHEIME IIOKQ3aTEIIMH, UX CBOMCTBA.
Kopnu, crenenu u jo- | 4 Jlorapudm. Jlorapudm uucna. 3
rapu¢msi. 5 OCHOBHOE JIOTapr(pMHUUIECKOE TOXKJIECTBO.
6 Jlecatuunble U HaTypaibHble Jorapudmel. [IpaBuna neiicTBus ¢ norapupma-
Mmu. [lepexo Kk HOBOMY OCHOBaHHIO.
7 ITpeoOpa3oBanue anredpanveckux BbIpaxeHHd. IlpeoOpazoBaHue pauuo-
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HAJIBHBIX, UPpAlMOHAIBHBIX CTENEHHBIX, MOKa3aTeJIbHBIX U Jorapudmuye-
CKMX BBIPQ)KCHUM.

IIpakTHYecKHe 3aHATHS 20 OK 1-8
4 Belunciienne u cpaBHEHNE KOpHEW. BoIlloHEHNE pacyeToB ¢ paJuKalaMH. 2
5 Pemenre nppanroHaabHBIX YpaBHEHU. 2
6 HaxoxneHue 3Ha4eHMM cTeneHell ¢ panMoHalbHBIMM IMoKa3artensiMu. Cpas-
HEHUE CTEIICHEH.
7 [IpeoOpazoBanuie BhIpaXeHUM, coepkKalluX CTerneHu. Pemienue nokasarenb- 2
HbIX YPaBHEHUH.
8 Pemenve nmpukiaHbIx 3a1a4. 2
9 Haxoxnenne 3HadeHmid joraprudma 1o mpou3BOJILHOMY ocHoBaHmiO. [lepe- 5
XOJ OT OJTHOTO OCHOBAHMSI K JIPYTOMY.
10 Berancnenne u cpaBHEHHE Jorapru(MoB. 2
11 JlorapudMupoBaHue ¥ TOTCHIITUPOBAHKUE BBIPAKCHUM. 2
12 [TpuGinKeHHbIE BEIYUCIICHHSI M PEIICHUS TPUKJIAIHBIX 3a/1a4. 2
13 Pemenune norapudmMuueckux ypaBHEHHIA. 2
Pa3nen 2. OCHOBBI TPMTOHOMETPHH 29
Coaepxanue yueOHOro MaTepuaa OK 1-8
1 Panuannas mepa yrna. BpamatensHoe npuxenue. CHHYC, KOCUHYC, TaHT'€HC 1
Tema 2.1. OcHOBHBIE pa ¥t P e e
Y KOTaHT€HC YHuCcJIa.
MOHSITHS
IIpakTHyeckue 3aHATHA 2
14 | PagmanHEI# MeTON H3MEPEHHUs YITIOB BPAIIECHHS U CBSI3b C TPAIYCHOI MEpOi. 2
Conep:xaHue yueOHOro MaTepuaJa OK 1-8
1 ®opmynsl npusenenus. @opmysisl ynBoeHus. DopMybl TOJOBHHHOTO yTia. 1
Tema 2.2. OcHOBHBIC DY P PYYTLY. DY b
2 DopMyIIbl CIOXKEHUS.
TPUTOHOMeETPUYECKHe
IIpakTuyeckue 3aHsATHSA 4
TOXK/1eCTBA
15 OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIeCTBA. DOPMYIIBI CIIOKEHHUS. 2
16 @DopmyIIbl yIBOSHUS. 2
Tema 2.3. IIpeoopa3o- | Copepxanue y4eOHOro MmaTrepuaJia OK 1-8
BaHusA npocreimmx | 1 [TpeoOpa3oBaHue CyMMBI TPUTOHOMETPUYECKUX (DYHKIHIA B TIPOU3BEACHUE U 1

TPUTOHOMETPHYECKUX

IMPOU3BCIACHUSA B CYMMY.
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BbIpa:KeHN i

2

BripaxkeHue TpUroHOMETpUYECKUX (YHKIMI dYepe3 TaHT'eHC IOJIOBUHHOTO
apryMeHrTa.

OK 1-8

IlpakTHYecKkne 3aHATHS 8
17 ITpeoOpa3oBaHre CyMMbI CHUHYCOB B IIPOM3BEJCHUE. 2
18 ITpeoOpazoBanre CyMMBI KOCHHYCOB B IIPOU3BEICHHUE. 2
19 IIpeoOpazoBanue MpoU3BeICHNS CHHYCA, KOCUHYCA B CYMMY. 2
20 ITpeoOpazoBanue MPOU3BEACHHS TPUTOHOMETPUUYECKUX (DYHKIIMI B CYyMMY. 2
Copep:kaHue y4eOHOTro MaTepuaJia OK 1-8
1 IIpocreiiire TPUrOHOMETPUYECKUE YPABHEHMSL. 2
2 [Tpocreiimue TpuroHomerpuueckue HepaBeHCTBa. OOpaTHbIE TPUTOHOMETPH-
yeckue QYHKIMH. APKCUHYC, apKKOCUHYC, ApKTAHI€HC.
Tema 2.4. Tpurono- | Ilpakrnyeckue 3aHATUHA 10
MeTpuyeckue ypas- | 21 [Ipocreiinire TPUrOHOMETPUYECKIE YPABHEHHS BUAASINX= a. 2
HEHMs M HepaBeHCTBa | 22 ITpocreiinye TpUroHOMETpUYECKHE YPaBHEHUSI BUIACOSX= a. 2
23 ITpocreiinye TpuroHoMeTpuUecKue ypaBHeHus Buaatgx= a, ctgx= a. 2
24 [Ipocreiiye TpPUroHOMETPUUYECKHE HEPABEHCTBA. 2
25 OOpatHble TPUTOHOMETPHUECKUE (PYHKLUU: apKCUHYC, apKKOCUHYC, apKTaH- 2
TeHC.
Pa3nes 3. @yHK1uH, MX CBOIMCTBA M rpauKH 18
Conep:xaHue yueOHOro MaTepuaJia OK 1-8
1 @Oynkun. O61acTh onpeaesaeHns 1 MHOXKECTBO 3HaUYCHU; rpaduK (QyHKINH,
noctpoeHue rpadukoB QpyHKIUHN, 3aJaHHBIX Pa3IMUYHBIMU CIIOCOOAMHU.
CpoiictBa (yHKIIMU. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OTPaHUYEH-
HOCTh, TEPHOANYHOCTh. [IpOMEXYTKH BO3pacTaHus W yObIBaHHWsS, HaHOOIb-
Tema 3.1. ®ynkuun, 1iee ¥ HauMeHblllee 3HaYeHUs, TOUKH 3KcTpeMyma. I'paduueckas uaTepmpe- 1
HX CBOMCTBA U Ipa- tanus. [Tpumepsl GyHKIIMOHATBHBIX 3aBUCUMOCTEN B pealbHBIX MpOolleccax 1
puku ABNCHUAX. ApupmeTnueckue onepauuu Haa QyHKusaMu. CroxHas QyHKIMA
(xommno3unus). IlonaTue o HenpeprIBHOCTH (PYHKITHH.
2 Ob6parnbie pyHkuu. O6IacTh onpeneneHus U 00JacTh 3HaYeHUH 00paTHON
dbyukun. ['padux obpatHoit GpyHKIMN.
IIpakTHyeckue 3aHATHSA 8
26 | IlpuMeps! 3aBHCHMOCTEH MEX/y IepPEMEHHBIMHM B PEalbHBIX MPOLEccax M3 2
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CMEXHBbIX quciumuivd. [loctpoenue u ytenne rpaukoB GyHKIHIA.

27 OO6patHble QYHKIMH U X TPaQUKH. 2
28 ITpeoOpazoBanus rpaduka GyHKIIUH. 2
29 ["apmonmnueckue konebanus. [Ipuknaaneie 3agauu. 5
Copep:kanue y4eOHOIro MaTepuaia OK 1-8
1 Onpenenenns QyHKIMNA, IX CBOWCTBA U TPaQUKH.
2 ITpeoOpa3oBanus rpadukos. [lapamienbHblil epeHOC, CUMMETPUsS OTHOCH-
Tema 3.2. CTenenunbie, PEODPA3OBE pad P P ’ p 1
TEJBHO OCEH KOOPIWMHAT M CHMMETPHsI OTHOCHTEIBHO Hayaja KOOpAWHAT,
NnoKa3artejbHbIe, JI0- P v
CUMMETpPHUSL OTHOCUTENILHO NPSAMON Y = X, PacTsDKEHUE U CXKaTue BJOJIb OCel
rapupmMudeckne u
KOOp/IMHAT.
TPUTOHOMeETpPUYeCKHe
IIpakTHYecKkne 3aHATHS 8
¢pynkuun. O0paTHbie
30 Hccnenoanne GpyHkuuu. 2
TPUTOHOMeTPUYeCKHe " PR = o
s 31 CBoiicTBa JMHEWHOW, KBaJpPaTHYHOW, KYCOYHO-IMHEHHOWM © JpoOHO- 5
JTUHEHON QyHKIHI.
32 CBolicTBa U rpaMKy CUHYCa, KOCUHYCAa U KOTAHT'€HCA. 2
33 OO6paTtHble TPUrOHOMETpHUUYECKHEe QYHKITUH. 2
Pasjnen 4. YpaBHeHus1 1 HepaBeHCTBA 20
Coaepxanue y4eOHOIro MaTepuaa OK 1-8
1 VYpaBHEeHUs M cHCTeMBbl ypaBHEHHH. PalinoHanbHble, HppalioHaIbHbIE, TOKa-
3aTesIbHbIe U TPUTOHOMETPHUYECKUE YPABHEHHS U CUCTEMBI. 1
2 PaBHOCHIIBHOCTD ypaBHEHMI, HEPABEHCTB, CUCTEM.
OcCHOBHBIE NTPHEMBI UX pelIeHus (pa3IoKeHne Ha MHOKUTEIN, BBEJACHUE HO-
Tema 4.1. YpaBHeHus BBIX HEU3BECTHBIX, IOJICTAHOBKA, rpauuecKuil MeTom).
u cucrembl ypaBue- | Ilpakruyeckue 3aHsiTHS 10
HMH. 34 Kopuu ypaBHenuii. PaBHocuiabHOCT ypaBHeHui. [IpeoOpa3zoBanue ypaBHe- 5
HUI.
35 OCHOBHBIE IPUEMBI PELIEHNS YPABHEHUM. 2
36 Pemenne cucreMm ypaBHEHHH. 2
37 IToka3arenbHble, JorapupMUIecKie YpaBHEHHS 2
38 TpuroHomeTpruyeckue ypaBHEHUS 2
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Copep:kanue y4eOHOro MaTepuasa OK 1-8
1 HepaBencrBa. PannonasnbHble, MppalMOHATIbHbBIC, TTOKA3aTEIbHBIE U TPUTO- 1
HOMETpPUYECKHE HEPAaBEHCTBA.
Tema 4.2. HepaBen- P P
OCHOBHBIE IPUEMBI pEIICHUS] HEPABEHCTB.
CTBa.
IlpakTHYecKkHne 3aHATHS 4
39 [TokazarenbHbIe, TOTapUPMUICCKIEC HEPABCHCTBA 2
40 Tpuronomerprieckue HEPaBEHCTBA 2
Conep:xaHue y4eOHOIro MaTepuaJia OK 1-8
1 Hcnonp30Banne CBOWCTB M rpadukoB DYHKIMNA MPH PEIICHUH YpaBHEHUH U
HEepaBeHCTB. MeTo/1 HHTEPBAJIOB.
Tema 4.3. UcnoJib3o- P b . .
., N300pakeHre Ha KOOPIMHATHOM IJIOCKOCTH MHOXECTBA PEUICHUN ypaBHE- 2
BaHMe CBOWCTB 1 o
. HUI 1 HEpaBEHCTB C JIByMsI IEPEMEHHBIMU U UX CUCTEM.
rpagpuKoB (PyHKUMH
NpH pelieHnH ypaB-
HEHHMH ¥ HEPABEHCTB.
IIpakTHyeckue 3aHATHA 2
41 Hcnonb3oBanue cBOCTB U rpadukoB PYHKIMMA IS pElIeHUs YpaBHEHUN U 9
HEPaBEHCTB.
Pa3nes 5. KomOuHaTOpuka, CTATUCTHKA U TEOPHUS BePOSITHOCTH 28
Coaepxanue y4eOHOro MaTepuaJa OK 1-8
1 OCHOBHBIE TIOHSTHS KOMOMHATOPUKH: TMEPECTAHOBKH, 3aJa4dl HA TOJCYUET
quciaa pa3MeleHUH, epecTaHOBOK, coueTaHuil. Pemenue 3anau Ha nepedop 8
BapHaHTOB.
T 5.1 2 ®opmyna 6uHoma HpioToHa. CBoiCTBa OMHOMUHAIBHBIX KOA((HUIIMEHTOB.
Mma 5.
¢ Tpeyronpnuk [lackais.
DJieMeHThl KOMOMHa-
IIpakTHyeckne 3aHATHSA 6
TOPUKH
42 Hcropus pa3BUTHS KOMOMHATOPUKH,E€ POJIb B PA3IUYHBIX chepax deroBede-
CKOH >ku3HenesaTenbHocTU. [IpaBuna xomOuHatopuku. Pemenme xomOuHa- 2
TOPHBIX 3a]1a4. Pa3menienusi, cCoueTanus 1 MepecTaHOBKH.
43 bunom Hetotona u tpeyronbnuk [lackans. 2
44 ITpuxnanHele 3a1a4u. 2
Tema 5.2. Coaeprxanue yueOHOIro MaTepuaJa 4 OK 1-8
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DuaeMeHTHI Teopun | 1 CobbITHE, BEpOoSTHOCTH COOBITUA. CI0KEHNE U YMHOXKEHHE BEPOSITHOCTEN
BE€POATHOCTH 2 [TonsaTHe 0 HE3aBUCHMOCTU COOBITHH. [lMCKpeTHas ciyyailHas BeIMYUHA,
3aKOH ee pacrpezeneHusi. UncnoBble XapaKTEpUCTUKHU JUCKPETHOM ciydaii-
HOM BennunHbL. [loHsTHE O 3aKOHE OOJIBIINX YUCE.
IlpakTHYecKkHne 3aHATHS 6
45 Kiaccuueckoe onpeznenenue BepossTHOCTH. CBONCTBa BEPOATHOCTEH, Teope- 5
Ma 0 cymMMe BeposiTHOCTel. Cllo)KeHHe U YMHOXKEHHE BEPOSTHOCTEH.
46 Brruncienne BeposSTHOCTEH. 2
47 [Ipuknagnbie 3a1a4uu. 2
Coaep:xaHue yueOHOro MaTepuaJia OK 1-8
1 [IpencraBnenue nqaHHBIX (TAOJMIIBI, TUArpaMMBbI, TpauKH), TeHEpaIbHas CO-
Te BOKYITHOCTh, BEIOOPKA, cpelnHee apudmeTHdeckoe, Meauana. [lonarue o 3a- 2
va 5.3. Jayax MaTeMaTH4eCKOW CTaTHCTUKU. PerieHue mpakTUYeCKUX 3a1ad ¢ MpH-
DJieMeHThI MaTeMa-
. MEHEHHEM BEPOSTHOCTHBIX METOJIOB.
THYECKOH CTATHCTHUKH
IIpakTHYecKkne 3aHATHS 2
48 ‘ [IpencraBnenue uncnoBbIX JaHHBIX. [IpuKkiagHbie 3a1aun 2
Pasnen 6. Hauasa maTeMaTu4eckoro aHajmsa 48
Coaepxanue y4eOHOro MaTepuaJa OK 1-8
1 CriocoOFBI 3aJJaHMs, CBOMCTB YHCJIOBBIX IOCIIEA0BATEIHLHOCTEMH.
2 [TonsTre o mpenene mocneaoBaTenbHOCTH. CyllecTBOBaHUE Mpefesia MOHO- 2
TOHHOW OTpaHMYEHHOW MOCIICI0BATEIIHHOCTH
Tema 6.1. Tocrenopa- 3 CymmupoBaHue mocleoBarenbHocTel. beckoHeuHo yObIBaroIias reoMeTpu-
TOILHOCTH YecKasi IPOTPECCHs B €€ CyMMa.
IIpakTH4yeckne 3aHATHSA 4
49 YucnoBasi MOCIe0BaTeIbHOCTD, CIIOCOOBI €€ 3a/IaHus, BBIYUCICHUS YJICHOB 2
MIOCJICI0BATEIIHHOCTH
50 [Ipenen mocnemoBarenbHOCTH. beckoHEUHO yOBIBaroIias TreoMeTpHuYecKas 2
IIPOTPECCHsL.
Coaepsxanue yueOHOIro MaTepuaJia OK 1-8
Tema 6.2. Ilpoussoa- = > >
3 [ToHsITHE O IPOU3BOJIHOM, €€ TEOMETPHUSCKHUNA U (Pu3ndecKkuii cMbIct. [Ipon3- 12

Hasl

BOJIHAS 2JIEMEHTApHBIX (PYHKITHA.
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4 VYpaBHeHUe KacaTelIbHOU K rpaduKy O YHKIIMH
5 [Tpon3BoIHBIE CYMMBI, pa3HOCTH, IPOU3BEICHHS, YACTHBIE.
6 [Tpon3BoIHBIE OCHOBHBIX AJIEMEHTApHbIX (PYHKIUH.
7 [TpuMeHeHrne MPOU3BOAHON K MCCIIEIOBAaHHUIO (DYHKIUNA M TTOCTPOCHHUIO Tpa-
(OUKOB.
8 [Tpon3BoiHBIE OOPATHBIX (YHKIMIA U KOMIIO3UIMU (YHKIIUH.
7 [Tpumepsl MCIONB30BaHUS MPOU3BOJHON JJIsi HAXOXKJIEHUS HAWITY4IIero pe-
HICHUS TPUKJIAIHBIX 3a/1a4aX.
8 Bropas npousBojiHasi, €e reoOMeTpUUECKUi U GU3NYECKUIN CMBICII.
9 HaxoxaeHue ckopocTH uisl mpoiiecca 3aJaHHoro (opMysoi u rpagukom.
IIpakTHyeckue 3aHATHA 10
51 MexaHu4yecKuil 1 reOMETPUYECKHI CMBICI TPOU3BOIHOM. 2
52 YpaBHEHHE KacaTeabHOU B 00IIEM BHJIC. 2
53 [TpaBuna u dhopmynsl quddepeHupoBanus, Tadina MPOU3BOJAHBIX dJIEMEH- 5
TapHBIX QYHKIUH.
o4 HccnenoBanue pyHKINN ¢ TOMOIIBIO IPOU3BOAHOM. 5
55 HaxoxneHune HanOoIb1Iero, HAUMEHBIEro 3HAUYSHHUsI U SKCTPEMANIbHBIX 3Ha- 5
YeHUN QYHKIMH.
Coaepxanue y4eOHOIro MaTepuaJa OK 1-8
1 [TpuMeHeHMEe ONpeeNeHHOro UHTEerpaia sl HaXOXKACHUS IUIOIAAN KPUBO-
JMHEHHON Tpanenuu. 12
2 ®opmyna HeroToHa-JleiiGHMIA.
Tema 6.3. IlepBoo6- | 3. [Tpumepsl MpuMEHEeHUsI HHTETpayia B PU3NKE U TEOMETPHH.
pa3Has u uHTerpan | IlpakTuyeckue 3aHsATUS 8
56 WuTerpan n neppooOpasHasi. 2
57 Teopema HproTona-JleiiOuuna. 2
58 [IpuMeHeHne WHTErpajia K BBIYHCICHUIO QU3NIECKUX BEITHMYWH. 2
59 [IpyuMmeHeHne MHTErpajia K BEIYMCICHUIO TUIOIIAICH. 2
Paszpnen 7. I'eomeTpus 58
Tema 7.1. \ Coaepxanue yueOHOIro MaTepuaJia 6 OK 1-8
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IIpsiMble U MJI0CKOCTH
B NIPOCTPAHCTBE

B3auMHoe pacnosoxkeHue AByX HpsMbIX B mpocTpaHcTBe. [lapannenbHocTs
IIPSIMOM U INIOCKOCTU. [lapaiinenbHOCTh IIOCKOCTEN.

2 [leprieHAUKYIAPHOCTD MPSAMOM U MIOCKOCTHU. lleprneHuKynsp U HaKJIOHHAS.
Yron Mexay npsMOW U IJIOCKOCThIO. JIByrpaHHbBIM yrojl. YTOJd MEXAy IUIoC-
KocTsmMu. [lepneHaAuKyIsIpHOCTh IBYX IJIOCKOCTEH.

3 ['eomerpuueckre npeoOpa3oBaHUs MPOCTPAHCTBA: MapaJUICIbHBINA MEPEHOC,

CUMMETPUs. OTHOCHUTENBHO IIJIOCKOCTU. IlapaiienbHoe NpoeKTHpOBaHUE.
[Tnomans opToroHanbHOM mpoekiuu. M300paxenne NpocTpaHCTBEHHBIX (u-

ryp.

IIpakTuyeckue 3aHATHSA 14

60 [Tpy3HaKKM B3aMMHOI'O PacloIOKEHUS MPSAMbIX. Y0l MEXIy NpsMbIMU. B3a- 5
MMHO€ PacrojI0KEeHUE NPSAMBIX U IIOCKOCTEH.

61 [TepnieHuKyIsAp ¥ HAKJIOHHAs K MJIOCKOCTH. YTOJ] MEXAY MPSIMOHN U IJIOCKO- 5
CTBIO

62 TeopeMbl 0 B3aUMHOM PaCMOIOKEHUH MPSIMOM U TI0cKoCcTH. Teopema o Tpex 5
HepIeHIUKYIIpax.

63 ITpu3Haky u cBOMCTBA NAapAJUIEIBHBIX U EPHEHAUKYISIPHBIX IIJIOCKOCTEH. 2

64 PaccTosiHME OT TOUKHM IO INIOCKOCTH, OT HPSIMOM JO INIOCKOCTH, PACCTOSTHUE 2
MEX1y TNIOCKOCTSIMHU.

65 PaccTosiHMEe MeXIy CKpEeUIMBAIOUIMMUCS NPSIMBIMH, MEXKIY NPOU3BOJIBHBIMU
¢durypamu B MpoCTPaHCTBE. 2

66 [TapannensHOE NMPOEKTUPOBAHUEH €r0 CBOMCTBA. Teopema O MIOMIaaAn OpPTO-
TOHAJIbHOM MPOEKIMH MHOTOYroJbHUKA. B3auMHOE pacnojoKeHue Impo- 2
CTPaHCTBEHHBIX (QUTYD.

Conep:xaHue yueOHOro MaTepuaJia OK 1-8

1 Bepunsl, pebpa, rpaHi MHOTOrpaHHuKka. Pa3BepTka. MHOrorpanHbie yriibl.

T 72 Beinyknele MHOrorpanHuku. Teopema Dunepa.
Mnor?)l‘:;al;ﬂ‘mm 2 [Tpusma. Ilpsamas u HakinoHHas npusMma. [lapamienenunexn. Ky6. ITupamuna. 6

IIpaBunpHas nupamua. YcedeHHas nupamuaa. Tetpasap

3 Cummerpus B KyOe, B mapajuienenumnene, B npusme u nupamuae. CedeHus

Ky0a, IpU3MBbl U TUPAMHU/IBI.
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4

[IpencraBieHne 0 MpPaBUIIBHBIX MHOTOTpaHHHUKAX (TeTpa’ape, KyOe, OKTadI-
pe, T0JeKadIpe).

IlpakTHYecKkne 3aHATHS 4
67 Pasnuynblie BUIbI MHOTOTPaHHUKOB. X m300pakeHusi. CeueHus, pa3BEepTKH 5
MHOTOTPaHHUKOB
68 Buner cummeTpuii B ipoctpancTBe. CHMMETPUS MHOTOTPAaHHUKOB. 2
Coaep:xaHue y4eOHOIro MaTepuaJia OK 1-8
1 Humuaap u KoHyc. YcedeHHbIH KOHYC. OceBble CEYEHHUSI U CEUCHMS, Mmapai- 4
Tema 7.3. Tena u no- JIEIIbHBIE OCHOBAHUIO.
BEPXHOCTH BpamieHus | 2 Iap u chepa, ux ceuenusi. KacarenbHas mockocTh K cdepe
IIpakTunyeckue 3aHATHSA 2
69 ‘ CummeTpus Tell BpalleHUsl. 2
Coaep:xanue y4eOHOro MaTepuaJia OK 1-8
1 O0bvem u ero m3mepenue. MHaTerpanpHas Gopmyrna oobema. Dopmynnsl 00be-
Ma Ky0a, MpsSMOYTOJILHOTO Mapalijielienumneaa, TpU3Mbl, IIIMHAPA U KOHYCA. 2
Tema 7.4. Hsmepenus ®opmysl 00beMa 1apa u MIomaau C:l)epbl. i
2 [Tonobue ten. OTHOLIEHHE TUIOIMIAACH MOBEPXHOCTEH U 00HEMOB MOJIOOHBIX
B reoMeTpHuu oL
IIpakTHyeckune 3aHATHSA 10
70- Brruucnenne miomnaaei 1 00beMoB.
10
74
Conep:xaHue yueOHOro MaTepuaJia OK 1-8
1 [IpsimoyronbHast (IekapToBa) cucTeMa KOOpJAMHAT B IpocTpancTee. Dopmy-
Jla PacCTOSHUS MEXAY JIByMsl TOUYKaMH. YpaBHEHHE c(ephl, MIOCKOCTU H
IPSIMOM.
Tema 7.5. Koopauna- | 2 BekTopsl. Monynbs BekTopa. PaBeHCTBO BekTOpoB. CllOKEHUE BEKTOPOB. 2
ThI H BEKTOPBI YMHOKEeHHE BeKTopa Ha 4ucio. PasnokeHue BeKTOpa MO HalpaBlICHUSIM.
Yron mexay Bektopamu. [Ipoekiust BekTopa Ha OCh
3 Koopaunats! BekTopa. CkansipHoe NnpousBefieHHe BeKTOpoB. Vcnonbs3zoBaHue
KOOPJMHAT U BEKTOPOB MPH PEIICHUN MAaTeMAaTUYECKUX U MPUKJIAIHBIX 3a]a4.
IIpakTHyeckue 3aHATHSA 8
75 | JleiictBus ¢ Bextopamu. JIeKapToBa CHCTEMa KOOPIMHAT B IPOCTPAHCTBE. 2
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76 YpaBHEHUE OKPYKHOCTH, CHEPBI, TIIOCKOCTH. 2
77 Paccrosinue mexny toukamu. JIeHCTBUS C BEKTOpaMHM, 3aJaHHBIMU KOOPIH- 2
HataMu. CKaJsipHOE NPON3BEICHUE BEKTOPOB.
78 BektopHoe ypaBHEHHE MPSIMOM U MNIOCKOCTH. VIcronp30BaHMEe BEKTOPOB IMIPU 5
JI0Ka3aTeJIbCTBE TEOPEM CTEPEOMETPHUHU.
IIpomexyTounas arrectanms (3k3ameH — | Kypc, 2 ceMecTp) OK 1-8
Bcero | 234
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3.YCJOBHSA PEATIN3AIIMAIIPOT PAMMBI YYEEHOM JUCIHUATLIAHBI

B umemsx peanmuzanuu KOMIIETEHTHOCTHOTO MOAXOAAa MPH W3YYEHUU AUCLMILIUHBI
OVY/1.10 MaTtemMaTHKauCIOIb3YIOTCSI aKTUBHBIE U MHTEPAKTUBHBIC ()OPMBI TIPOBEIICHUS 3aHS-
TUH (AENOBBIC U POJIEBBIC UTPHI, PA0OTa B MaJbIX TPYIaX, MyJIbTHMEINA-IIPE3CHTAINH, ITPO-
CMOTp U 00CyXk/IeHHne BUAeO(PUIEMOB, TBOPUECKHUE3aIaHNU).

[IpumeHeHne Ha y4eOHBIX 3aHATUAX HWHTEPAKTUBHBIX (OpM pabOThI, CTUMYIUPYET
MIO3HABATEJIbHYI0 MOTHBALMIO O0YYAIOIIUXCs, TIOMOTAeT MOAAEPXKATh MOTHUBAIMIO 00ydaro-
IMXCSA K TOJNyYEHUIO 3HAHWH, HaJaKUBAHWUIO MMO3UTHUBHBIX MEXKIMYHOCTHBIX OTHOIICHUH,
MOMOTaeT YCTaHOBIICHUIO NOOpoKenarenbHo arMocdepbl. NHUIMUpPOBaHUE U MOCPKKA
UCCJIEIOBATEIBCKOM NEATEIBHOCTH 00YyYaloIIUXCsl B paMKax peanu3alii UMU UHIUBUyalb-
HBIX U TPYHIOBBIX HCCIIEOBATEIbCKUX IMPOEKTOB, JA€T BO3MOXKHOCTb MPUOOPECTH HaBBIK
CaMOCTOSITENILHOTO pelIeHHs] MpoOJIeMbl, HABBIK T€HEPUPOBAaHUS U O(OpMIIEHUS COOCTBEH-
HBIX UJEH, HABBIK YBAKUTEIBHOTO OTHOLICHHS K Yy>KUM UJESIM, HaBBIK MyOJIMYHOTO BBICTYII-
JICHUS TIepe]] ayIUTOpUEH, apryMEHTUPOBAHUS U OTCTAUBAHUS CBOCH TOYKH 3PCHUSL.

J1JIs TIO3UTUBHOTO BOCIIPUATHS O0YJAOIIUMUCS TPEOOBAHUH MIperoaBaTelis, PUBIIC-
YeHHS WX BHUMaHUS K 00CYXJIaeMOW Ha 3aHATHH WH(POpPMAIH, aKTUBU3AIMUA WX ITO3HaBa-
TENHHOU JCATCILHOCTH Ha yYEOHBIX 3aHATHUSX MEXTY IperojaBarelieM U O0ydJaronuMHUCs
YCTaHABIMBAIOTCA JOBEPUTEIbHBIEC OTHOILICHUSI.

Ha yuyeOGHOM 3aHATHH COOMIOAAIOTCS OOLICHPHUHSTHIE HOPMBI MOBEJEHUS, MpaBUiia
oOmIeHus: co crapmuMu (TperojaBareieM) U CBEPCTHUKAMH (0OyUYaOIUMUCS), TPUHIIMITBI
yueOHOM TUCIUIUIUHBI U CAMOOPTaHU3aIUH.

3.1. TpeOoBaHMA K MMHHUMAJIBHOMY MAaTEPHAJBHO-TEXHHYECKOMY 00eCneYCHH IO
Peanu3zanus yueOHOM NUCHUIUIMHBI TpeOyeT HaMu4Ks y4ueOHOro KabuHeTa.
O6opynoBanue yueOHOro kabuHera:

— y4eOHBIE CTOJIBI U CTYJIbSI 110 KOJIMYECTBY O0yUaOLIUXCS;
— JI0CKa;
— YepTeXHbIH HAbOD;

IIPOEKTOD;

9KpaH;

— HAIISIIHBIE TE€OMETPUYECKHE MOJIETIH;

KOMITBIOTEP C JIMIICH3UOHHBIM MporpaMMHbIM obecrieuennem (MSOffice, 2010).

IIporpammHoe oGecnieueHue:

JUIEH3UOHHOE MporpaMMHOE obOecreyeHre OOIIer0 M CIEeNHUaJIbHOrO0 Ha3HaueHUs
MicrosoftWindows  (moroBop Ne6714-20 ot 31.08.2020 mo 31.08.2021),
MicrosoftOfficeProfessionalPlus (morosop Ne6714-20 ot 31.08.2020 mo 31.08.2021),

Zoom (GecrmaTHas Bepcus) — cBobogHO-pacpoctpansemoe [10.

3.2 UudpopmannoHHoe o0ecniedeHre peaju3anuu NPOorpaMmbl

Jlnst peanM3aniuy IporpaMMbl y4eOHOW JUCITUTIIUHBI OMOIUOTEYHBIA (OHT UMEET Tie-
YaTHbIE, 3JIEKTPOHHBIE 00pa30BaTeNibHbIE U MH()OPMAIIMOHHBIE PECYPCHI.

3.2.1 IleyaTHbIe M31aAHUA

1. Anumos, III. A. Anrebpa u Hauana MaTemMatuieckoro aHanusa. 10-11 kmaccsr:
yueOHUK JUIsi 00pa3oBaTeIbHBIX OpraHu3anuil: 6a30Bbli W yrayOonéHnsiii yposuu / 1. A.
Anumos [u ap.]. - Mocksa: [Ipocsemienue, 2018. - 363 ¢
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2. Boromonos, H. B. Anrebpa u Hayana ananuza : yuebHoe nocooue ans CIIO /
H. B. boromouios. - M. : U3natensctBo FOpaiit, 2018. - 200 c.

3. Boromonos, H. B. I'eomerpus : yuebnoe nocodbue s CIIO / H. B. boromo-
70B. - M. : U3patensctBo FOpaiit, 2018. - 92 c.

4. Boromonos, H. B. Maremaruka : yae6nuk anst CI1O / H. B. boromornos, I1. 1.
CawmoiinieHko. - 5-e u3., nepepad. u nom. - M. : U3narensctBo FOpaiit, 2018. - 396 c.

S. Boromonos, H. B. Maremaruka. 3anaun ¢ pemeHussMu B 2 4. Yacts 1 : yue6-
Hoe nocobue mnsa CIIO / H. B. boromonos. - 2-¢ u3a., ucnp. u gom. - M. : M3nareascTBo
FOpaiir, 2018. - 364 c.

6. boromornos, H. B. Maremaruka. 3amauu ¢ pemeHussmMu B 2 4. Yactp 2 : yue0-
Hoe nocobue s CIIO / H. B. Boromonos. - 2-e u3n., ucnp. u gon. - M. : M3naTenscTBo
Opaiit, 2018. - 285 c.

1. boromosnos, H. B. Ilpaktuueckue 3aHsaTus no maremaruke B 2 4. Yacte 1 :
yaeOnoe nmocodbue mius CITO / H. B. boromonos. - 11-e u3a., nepepad. u mon. - M. : U3na-
tenbeTBO FOpaiit, 2018. - 285 c.

8. boromonos, H. B. [Ipaktuueckue 3aHsTuUsl Mo mMaremaTuke B 2 4. Yactp 2 :
yuebHoe mocobue mius CIIO / H. B. boromornos. - 11-e uzn., nepepad. u gom. - M. : M3na-
tenbcTBO FOpaiit, 2018. - 217 c.

9. Kpemep, H. III. Maremaruka i kosemkeit : yaebnoe nocooue mis CIIO /
H. II. Kpemep, O. I'. KoncrantunoBa, M. H. ®punman ; nox pea. H. III. Kpemepa. - 10-e
U311, mepepad. u pom. - M. : U3natensctBo FOpaidt, 2018. - 346 c.

10.  [Munaues, B. C. Matemaruka : yueOHuk u mnpakrukym g CIIO / B. C.
[Mumager ; mox pen. A. H. Tuxonosa. - 8-¢ m3x., nepepad. u gomn. - M. : M3naTenbcTBO
Opaiit, 2017. - 447 c.

3.2.2 DeKTPOHHBbIE N3JaHUS (3J1eKTPOHHbIE PeCypChl)

1. http://energy.bmstu.ru/gormath/mathan2s/mainlist.ntm - Maremaruka

2. http://www.bymath.net/index.html - Maremaruka

3. http://lwww.mathelp.spb.ru/index1.htm - JIekruu mo BbICIICH MaTeMaTHKE

4. http://lwww.intuit.ru/courses.html - Maremaruka

3.2.3 JlonoTHUTEIbHbI€ HCTOYHHKHT

1. ArtanacsH, JI.C. MaremaTuka: anreOpa 1 Hayajla MaTeMaTH4YeCKOTO aHAJIN3a,
reoMerpust. 'eomerpust. 10-11 kmaccel: ydeOHUK A 00111e00pa30BaTebHBIX OpraHU3alui:
6a30Bblif 1 yriayonennsiit yposau/ JI. C. AranacsH [u ap.]. - Mocksa: Ilpocsemnienue, 2018. -
255 c.

2. Hamunrep, B. A. I'eomeTpusi: crepeoMeTpuyecKkre 3a/aud Ha MOCTPOCHUE :
yuebHoe ocooue st CI1O / B. A. Hamunrep. - 2-e uza. - M. : U3narensctBo FOpaiit, 2018. -
189 c.

3. Hamuarep, B. A. Marematuka: 3agaun ¢ MOIyJIeM : ydeOHOE TocoOue Jist
CIIO / B. A. Januurep. - 2-e u3n., ucnp. u joi. - M. : U3garensctBo IOpaiit, 2018. - 364 c.
4. Hanunrep, B. A. Maremaruka: norapudpmMudeckue ypaBHEHHUsS] 1 HEPaBEHCTBA :

yuebHoe nocobue anst CIIO / B. A. Jlanunrep. - 2-e u3a., uctp. u jom. - M. : U3garenscTBo
Opaiit, 2018. - 176 c.

5. Hamunrep, B. A. MaremaTika: TPUTOHOMETPUYECKHE YPAaBHEHHsI M HEPaBEH-
cTBa : yueOHoe mocobue s CITIO / B. A. Jamurrep. - 2-¢ u3A., ucnp. u jgom. - M. : U3na-
tenbcTBO FOpaiit, 2018. - 136 c.

6. Hanmuarep, B. A. Meroanka o0y4eHUs] CTEPEOMETPUHN TTOCPEICTBOM PEIICHUS
3amad : yuebnoe nocobue mist CIIO / B. A. [lanunrep. - 2-e u3n., ucnp. u gom. - M. : U3na-
tenscTBO FOpaiit, 2018. - 370 c.
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7. Jlapun, C. B. Anre6pa: mHorowieHs! : yaeb.mocooue mis CIIO / C. B. Jlapusn.
— 2-e u3a., uctip. u jon. M. : UsmarensctBo FOpaiit, 2018. — 136 c.

8. MaremaTuka: anrebpa, Hayajlla MaTEeMAaTHYECKOrO aHAJIM3a, TEOMETPUS Me-
TOJI.yKa3. MO BBIIOJIHEHUIO MPAKTUYECKUX paboT Aiis Bcex mpodeccuil U crniennaabHOCTeR 04-
HOU (opMbl 00yuenus (dacth 1) / coct. C.U. Mockanesckasi, HM. Tynkuna; TromeHCKU
WHYCTpUAJIbHBIA YHUBEpPCUTET. — | u3M., - Tromenb: M3naTensckuit nentp bUK, TUY, 2016.
-32c.

9. Maremaruka: anrebpa, Hayala MaTeMaTUYeCKOTO aHaju3a, TIEOMETpHUs Me-
TOJI.yKa3. IO BBIIIOJHEHUIO MPAKTUYECKUX PAa0OT s BCeX Mpodeccuii ¥ CrieuaibHOCTEH 04-
HO#t popmbl 00yueHust (dacth 3) / coct. C.1. MockaneBckasi, H.M. Tynkuna; TromeHcKHiA
UHAYCTpUaJIbHBIA YHUBEpCUTET. — 1 n3n., - Tromens: U3narensckuii nentp BUK, TUY, 2017.
-3l c.

10. Maremaruka: anreOpa, Hayaja MaTEeMaTHYECKOTO aHAJIM3a, TEOMETPUS Me-
TOJI.yKa3. MO BBIIOJIHEHUIO MPAKTUYECKUX paboT aiisi Bcex mpodeccHil U criennaabHOCTeR 04-
HOU (opMbl 00yuenus (dactb 4) / coct. C.U. MockaneBckas, H.M. Tynkuna; TromeHCKuit
WHyCTpUAJIbHbIN yHUBEpCUTET. — | u3A., - Tromens: M3natensckuit uentp bUK, TNV, 2017.
-32c.

11. Marematuka: anreOpa, Hayajla MaTeMaTHYECKOTO aHalIMW3a, TeOMETpUs Me-
TOJI.yKa3. IO BBIIIOJHEHUIO MPAKTUYECKUX PadOT IS BCeX Mpodeccuii U CrieualbHOCTEN 04-
HOU dopMbl 00yuenus (dactb 5) / coct. C.U. Mockanesckas, H.M. Tynkuna; TromeHcKuit
UHAYCTpUaJIbHBIA YHUBEpcUTET. — 1 u3n., - Tromens: U3narensckuii nentp BUK, TUY, 2017.
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4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHHMS YYEFHOU JUCIIU-

IIJIMHbI

Pe3yabTaThl 00y4eHust

IToka3aTeau OlEeHKH

MeToabI OIEHKH

JKCnepTHOE OLleHUBaHNUE B

Ymenua:

dopme:
BHITIONHATh  apudMeTudeckue | BhIMONHAET apudmernue- | [Ipaktuueckue 3anarus 1-11
JICUCTBUSA, COYETas YCTHBIE W | CKHE JIEWCTBHUS, COUETAsI

MMCbMEHHBIE MPUEMBI, TpPUMeE-
HEHUE BBIYHCIIUTEIBHBIX
YCTPOMCTB; HAXOAUTh 3HAYEHUS
KOpHSI HaTypaJbHOW CTENEHH,
CTENEHU C palUOHAIBHBIM IIO-
KazateneMm, Jorapudma, Hc-
MONIb3ysl TMPU HEOOXOIUMOCTH
BBIYUCIIUTENIbHBIE  YCTPOMCTBA;
MOJIb30BaThCA OLEHKOW W TpHU-
KHUJIKOW TIPU TIPAKTUYECKUX pac-
yeTax

OK2

YCTHBIC U IMCbMCHHBIC
MIPHUEMBI, IPUMCHCHHUEC BbI-

YUCIHUTCIBbHBIX YCTpOﬁCTB;

HaxOJUT 3HAYCHHUSI KOPHS
HaTypaJIbHOM CTEIIEHH,
CTEIEHU C PALIMOHAJIBHBIM
nokasaresuem, Jorapudma,
HCIOJIB3YS MPU HE00XO-
JUMOCTH BBIYUCIIUTENb-
HBIE YCTPOWCTBA; MOJIb3Y-
€TCs OLICHKOW U NPUKUI-
KO IpU NPaKTUYECKHUX
pacyerax

MPOBOAMTH MO M3BECTHBIM (pop-
MyJaM M TpaBuiaM mpeoOpaso-
BaHUsl OYKBEHHBIX BBIPaXECHHI,
BKJIIOUAIOLUX CTENEHH, paau-
KaJibl, JIOTapu(pMbl M TPUTOHO-
MeTpUYecKue QyHKIUU
OK3-5

MIPOBOJIUT TTO U3BECTHBIM
¢bopmynaM u npaBuiIaM
npeoOpazoBaHus OyKBEH-
HBIX BBIPAXEHUH, BKITIO-
YaroIIUX CTETEeHHU, paIu-
KaJbl, Jorapu(Mbl U TpU-
TOHOMETpPUYECKUE PYHK-

[IpakTnueckue 3ansatus 4, 9,
11, 12, 15, 16, 17-20
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1A

BBIUYUCIIATHh 3HAUYCHUA YHUCIOBBIX
U OyKBEHHBIX  BBIPAXKCHUH,
OCYIIECTBJISIS HEO0OXOTUMBIC
MOJICTAHOBKM W TipeoOpa3oBa-
HUA

OK 2,3

BBIYHUCIIACT 3HAUCHUSA YHUC-
JIOBBIX U OYKBEHHBIX BbI-
paXXeHuM, OCYLIECTBIIASA
HE0O0XOAUMBIE IOJCTA-
HOBKHU U IIpe0OpazoBaHus

IIpakTrueckue 3aHATHUSA

17-20

OTIpeNieNATh 3HauUCHHE (PYHKIUU
[0 3HAYCHUIO apryMeHTa Mpu
pa3IMYHBIX CHOCc0o0ax 3aJaaHus

olpezesseT 3HaueHHe
(GYHKIIUH 10 3HAYSHHUIO
aprymMeHTa pu pas3jiud-

[IpakTrueckue 3aHATHS
26, 29

byHKIUHA HBIX CII0C00ax 3aIaHus

OK?2, 3,45 byHKIIIHN

CTPOUTh TpadUKH H3YYCHHBIX | CTPOUT Tpaduku H3ydeH- | [IpakTHdecKue 3aHATHS
byHKIIHH HBIX (QYHKIUI 27, 28, 30, 32, 33

OK 2

OMHUCHIBaTh MO TrpaduKy MOBe-
JeHUe ¢ CBOWCTBA (YHKIIH,
HaXOJUTh N0 rpaduKy pyHKIKUU
HauOoONbIINE W HaUMEHBIIHE
3HAYCHUS

OK 5,6

ONKCHIBAET MO Tpaduky

MOBEJICHUE W CBOWCTBA
GbyHKIMHA, HAXOOUT IO
rpaduky byHKIIUN

HauOOJIbIINE U HAUMEHB-
A€ 3HAYEHUS

[IpakTrueckue 3aHATHS

30-33

pemaTrs ypaBHEHMs, IPOCTEH-
LIME€ CUCTEMBl YPAaBHEHM, HC-
NOJIb3ysl CBOWCTBAa (YHKUUH H
ux rpaduKu

OK 2,3

pelaeT ypaBHEHHUs, IpO-
CTEHIIMe CHCTEMbl ypaB-
HEHHUW, HCHOIb3Yys CBOW-
cTBa (YHKIMH M HX Ipa-
buxu

[IpakTrueckue 3aHATHS

21-24, 34-38, 39, 40

BBIYKCIIATh IMPOU3BOJIHBIE DJIE-
MEHTapHbIX (QYHKIHH, HCIOIb-
3ys CIIpaBOYHBIE MaTE€pUaIbI
OK 4,5

BBIUHCIISET TPOU3BOIHbBIE
3JIEMEHTapHbIX (DYHKIUH,
UCIOJIb3YSl ~ CIPAaBOYHbIE
MaTepuabl

[IpakTnueckue 3aHATHS
51-53

UCCIENOBATh B MPOCTEMIINX
ciydasx (pyHKIMU Ha MOHOTOH-
HOCTb, HAXOJIUTh HauOOJbIINE U
HalMEHbIIME 3Ha4YeHUs (QyHK-
UH, CTPOUTh TpaduKU MHOTO-
YJIEHOB C HCIHOJIb30BAHMEM all-
napara MaTeMaTH4eCcKOro aHa-
au3a

OK 2,6

HccaeayeT B MPOCTEHIINX
ciyyasx (pyHKIMM Ha MO-
HOTOHHOCTb, HaXOAUT
HauOoNpIINEe M HaUMEHb-
e 3HadyeHus (QyHKUUH,
CTpPOUT TrpauKu MHOTO-
YIEHOB C UCIIOJIb30BAHUEM
anmnapara MaTeMaTH4ecKo-
ro aHaJIn3a

[IpakTrueckue 3aHATHS

54, 55

pelars palnroHalabHbIE, IT0Ka3a-
TelIbHBIE M JIOTapU(PMUUYECKHE
YPaBHEHUS U HEPABEHCTBA

OK 5,6,7

pelmaer  paluuOHAIBHBIE,
NoKa3aTeabHblE M  JIOTra-
puUpMHUECKUE YpaBHEHUS
1 HEPaBEHCTBA

[IpakTUyeckue 3aHATUS
5,13,37,39

UCTIOJIb30BaTh JJISi PUOIMKEH-
HOTO pEelIeHUs] YpaBHEHHUU U He-
paBeHCTB rpaduuecKuii MeTos
OK 2,3

UCTIONB3YeT NSl MpUOIH-
KEHHOTO pEIIeHUs ypaB-
HEHUA M HEPaBEHCTB Ipa-
(buueckuii MeTo

[IpakTuyeckue 3ansaTus 41

n300pakaTh Ha KOOPAMHATHOMN
IUIOCKOCTH MHOJKECTBA pelle-
HUW NPOCTEUIINX YpPaBHEHUU U

n300paXkaeT Ha KOOP/IH-
HAaTHOM IUIOCKOCTH MHO-
JKECTBA  pEUICHUN  Ipo-

[IpakTuyeckue 3aHATUSL
26, 28, 38
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UX CHUCTEM
OK2-4

CTEUIIINX YpaBHEHUU U HX
CUCTEM

pemath IpOCTEHIINEe KOMOHWHA-
TOpPHBIC 337aYll METOJIOM Iepe-
0opa, a TakKe C UCIOJIH30BAHU-
€M M3BECTHBIX (hOpMYIT

OK2-6

pemaer mpocTeinme KoM-
OMHATOpHBIC 3aJauu Me-
TOZIOM Tiepedopa, a Takke
C MHCHOJb30BAaHUEM  H3-
BECTHBIX (hopmyi

[IpakTnyeckue 3aHATHSA
42-44

BBIYUCIIATH B HpOCTefILHI/IX ClIy-
YJasgx BEPOATHOCTH COOBITHI Ha
OCHOBC I1oacduc€ra 4uciia HCXO-

BBIYHUCIISICT B HpOCTefILHI/IX
CIIy4asix BEPOSITHOCTH CO-
OBITHII HA OCHOBE MOJCYE-

[IpakTrueckue 3aHATHS
45-47

JI0B Ta YMCIIa UCXOIO0B
OK 2,8

pacro3HaBaTh Ha 4YepTe)Kax U | pacmo3HaeT Ha deprexkax | [IpakTudeckue 3aHATHS
MOJIENIAX ~ TPOCTPAHCTBEHHBIE | ©  MOJEISIX  MpocTpaH- | 67-69

(GOpMBI; COOTHOCHUTH TpEXMep-
HBIC 0OBEKTHI C X OMUCAHHSIMH,
HU300paKCHUSAMU

OK 2,3

CTBEHHbIE (DOPMBI; COOT-
HOCHUT TpeXMEepHbIe 00b-
eKThl C HUX OIHCAHUSAMH,
M300paKESHUSIMU

OMKCHIBATh B3aUMHOE PACIOIIO-
JKEHHUE TIPSMBIX U TUIOCKOCTEH B
MIPOCTPAHCTBE

OK 2,3

OIMCHIBAET B3aMMHOE pac-
MOJIOKEHHWE TPSIMBIX U
IUIOCKOCTEH B MPOCTpaH-
CTBE

HpaKTI/I‘leCKI/Ie 3aHATHUA

60-66

AHAJIM3UPOBATL B HpOCTGfIH.IPIX
ClIydasx B3aWMMHOC pPacCIioJIOoxKe-
HHE 00BEKTOB B IMpOCTPAHCTBC
0K 2,3,6,7

aHAJIM3UpPYeT B MPOCTEH-
IIMX CiIy4asX B3auMMHOE
pacrnoyokeHue OOBEKTOB
B [IPOCTPAHCTBE

HpaKTI/I‘leCKI/Ie 3aHATHUA

60-69

n300pakaTb OCHOBHBIE MHOI'O- | M300paxaer ocHOBHbIE | [IpakTHueckue 3aHATHSA
TPaHHUKH ¥ KPYTJIbIe TeJa; BbI- | MHOTOTPAHHUKH H Kpyr- | 67-69

HOJIHATh YEPTEXKU IO YCIOBUSM | JIble  TeJa;  BBIIOJHSET

3a1a4 YepTeXKU 10  YCIOBHSIM

OK2-4 3a/1a4

pewmiath IJIaHUMETPUYECKHE U | pemaeT  maHuMmerpuue- | [Ipaktuueckue 3aHATUS
NpoCTEeHIINe  CTepeoMeTpHuue- | ckue W mpocreimme cre- | 70-74

CKME 3aJaud Ha HaxOXJEHHUE | pEOMETpUUECKUEe  3ajJjauu

Te€OMETPUYECKUX BEJINYMH | HA HaXOXJICHHUE TE€OMET-

(nmuH, yraoB, TWiomaaei, o0be- | pUYECKUX BETUYUH (IJIMH,

MOB) yIJIoB, IUIomaned, oobe-

OK 4,8 MOB)

UCTIONB30BaTh TIPU  PEIICHUH | MCIIONIB3YeT MpHu pemeHnn | [IpakTuyeckue 3aHATHS

CTEPEOMETPUYECKUX 3aJad ILIa-
HUMeTpUYecKue (pakThl U METO-
JIbI

OK 24,5

CTEpPEOMETPUUECKUX 3a/1au
IUTaHUMETpUYecKre  (Qak-
TBI U METOJIBI

60-74

MIPOBOJUTH JI0KA3aTENbHBIE pac-
CY)XJEHUS B XOJ€ pEIIeHUs 3a-
Jau.

OK 4,5

MPOBOAMT JIOKa3aTeNIbHbBIC
paccyxaeHus B XOIe pe-
HICHUS 33724

[IpakTuyeckue 3aHATUSL
60-74

3HaHuA:

JKCcnepTHOEe OLlEHUBaHUE B
dopme:
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3HAYCHHE MaTeMaTUIeCKOM
HAyKH JJI pPelieHus 3a1ad, BO3-
HUKAIONIMX B TEOPUU U MPAKTH-
Ke; IIHUPOTY U B TO K€ BpPEMs
OrPAaHUYEHHOCTh  MPUMEHEHUS
MaTEMAaTHYECKUX METOJIOB K
aQHAJIU3y M HUCCIEIOBAHUIO MPO-
LIECCOB U SBJICHUM B NIPUPOJE U
o011ecTBe

OK1-8

OCO3HAeT 3HAYCHHE MaTe-
MAaTU4YECKOW HAyKd I
peleHus 3a7a4, BO3HUKA-
IOIUX B TEOPUM U TpaK-
THKE;

MMOHUMAET HIMPOTY U B TO
)K€ BpeMsa  OrpaHHYECH-
HOCTh TPUMEHEHHUS Mare-
MaTHYSCKHX METOJOB K
aHAIM3y M HUCCIIECIOBAHUIO
MpOLECCOB U SBJICHUNU B
IIpUPOJIE U OOLIECTBE

[IpakTrueckue 3aHATHS
1-78

3HAYCHUE IIPAKTUKA W BOIPO-
COB, BOBHHKAIOIIMX B caMOM Ma-
TeMaTuke i GOPMHUPOBAHUSA U
pa3BUTUA MaTeMaTU4eCKON
HAyKH; MCTOPHUIO Pa3BUTHA IIO-
HATHS YMCIIA, CO3/IaHUs MaTEMa-
TUYECKOI0 aHajIu3a, BO3HUKHO-
BEHMS U Pa3BUTUS FEOMETPUH

OK1-8

MOHUMAET 3HaYEeHHUE MpaK-
TUKHA U BOIIPOCOB, BO3HU-
KaloIIMX B caMOW MaTeMa-
TUKE 1751 (POpMHUPOBaHUS
U Ppa3BUTHA MareMaruye-
CKOM HayKH;

3HAeT HMCTOPUIO Pa3BHTHUSL
MOHATHUSI YHCIA, CO3/IaHUS
MaTeMaTU4ecKoro aHalu-
3a, BOBHUKHOBEHHUS U pa3-
BUTHS T€OMETPHH;

[IpakTHyeckue 3aHATUSA
49-78

YHUBEpCAIbHBIM XapakTep 3a-
KOHOB JIOTUKH MaTE€MaTUYECKHUX
pacCyXIeHHil, UuX NPUMEHHU-
MOCTh BO BCEX 00JacTIX 4Yelo-
BE€UYECKOU JIEITEILHOCTHU

OK5-8

IIOHUMAET  YHUBEpCAalb-
HBI XapakTep 3aKOHOB
JIOTUKX MAaTEMAaTHUYCCKUX
paccyXaeHHuid, uX MpuMe-
HHUMOCTHL BO Bcex o00Ja-
CTIX YeIOBEUECKOH Jesi-
TEJIHHOCTH,

[IpakTrueckue 3aHATHS

42-44, 48

BEPOATHOCTHBIN XapakTep pas-
JUYHBIX MPOLECCOB OKPYKAI0-
1Ier0 MHUpa
0K 34,5,8

OCO3HAET BEPOSATHOCTHBIN
XapakTep Pa3IMYHbBIX
IIPOLIECCOB  OKPYKAIOLIETO
MHPA.

IIpakTrueckue 3aHATHUS
45-47
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