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Pabouas mporpamma yuebHO# qucuuruiHel «MaTemaTtuka» pa3padoTaHa B COOTBETCTBUH C:

— @enepa’dbHBIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM CTaHJAPTOM CpEIHEro oo0Imero oo-
pa3oBaHMs, YTBEP)KICHHBIM ITprKa3oM MuHoOpHayku Poccun ot 17 mas 2012 Ne 413 (3ape-
ructpupoBal B Muntocte Poccun 7 ntonst 2012, peructpaunonnsiii Ne 24480);

— @enepa’dbHBIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM IO CHENHUATBHOCTH
23.02.07 TexHu4yeckoe OOCIYy:KHUBAHHE U PEMOHT JIBUTATEINICH, CUCTEM M arperaToB aBTOMO-
ouielt cpenHero npodeccruoHanbHOro odopazoBanus, yreepxkaéHHoro [Ipukazom Muno6pHa-
yku Poccun ot 9 nekabps 2016, N 1568 (3apeructpupoBaHHOro MUHUCTEPCTBOM IOCTULIUU
Poccutickoit ®eneparuu 26 aexadps 2016, peructpanmonusiii No44946);

— TPUMEPHOU MporpaMmoin oOrieoOpa3oBaTebHON Y4eOHON NUCHMIUIMHBI «MaTeMaThKa»
JUIs IpOo(eCCHOHATIBHBIX 00pa30BaTeNbHBIX OpraHu3aluii, pekoMeHa0BaHHON DenepanbHbIM
roCcy/IapCTBEHHBIM aBTOHOMHBIM yupexkaeHueM «DenepaabHblii HHCTUTYT Pa3BUTHS 00pa3o-
BaHUs», TPoTOKOA Ne 3 ot 21 utong 2015 r. (perucrpaunoHHbiii HoMep peuensuu 377 ot 23
utons 2015 r.)
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1. OBIIIASI XAPAKTEPUCTHUKA YYEFHOM JUCIHUATLIIMHBI

OYn.01 MATEMATHKA

1.1 MecTto aucCHUILIMHBI B CTPYKTYpPe OCHOBHOIi mpodeccuoHalbHOIi 00pa3oBa-
TeJIbHOIi MPOrpaMMbl
HuctnmmuuaOyY [[n.01 Marematuka Bxoaut B oOmieoOpa3oBarenbhbiii 1uki [IIICC3 kak
npoMILHBINA y4eOHBIN peAMET (TEXHOJIOTHYECKOTO MPOdUIIs).

1.2 llesib ¥ IUIAaHUPYeMbIe Pe3YJbTAThI 0CBOEHUS THCHHUIINHBI:

CopepxaHuie MporpaMMbl HAIpPaBJIeHO Ha TOCTHXKEHUE CIIEAYIONIUX LIeTei:

— obecneuenune chopMUPOBAHHOCTH NPEACTABICHUN O COLMATBHBIX, KYIbTYPHBIX U
HCTOPUUYCCKUX CI)aKTOan CTaHOBJICHUA MaTCMaTHUKU,

— o0ecnedenue cHOpMUPOBAHHOCTH JIOTHUECKOT0, AITOPUTMUYECKOTO U MaTeMaTu-
YEeCKOT'0 MBIIIIJICHUS;

— obecnieuenne chopMUPOBAaHHOCTH YMEHHH NMPUMEHSATH NOJTYYCHHBIC 3HAHUS TPU
PCIICHNHU pa3JIMYHBIX 3a1a4,

— o0ecnedyenue chOpMUPOBAHHOCTHU MPEACTABICHUM O MaTeMaTHKE KaK 4acTH 00-
HIG‘-IGJIOB@‘-I@CKOﬁ KYJbTYpPbI, YHUBCPCAJIBbHOM S3bIKC HAYKH, ITO3BOJIAIONICM OIIMCBIBATL H
U3y4aTh pealibHbIE MMPOLIECCHI U SBICHHUS.

OcBoeHue coaep>kanusi yueOHON TUCHUIITMHBI «Maremarnka» o0ecreunBaeT J0CTH-
KEHUE 00YyJaroIMMHUCICIEAYIOIUXPE3YIbTaTOB:

JUYHOCMHBIX:

— c(hOpMHUPOBAHHOCTH MPEJCTABICHUN O MAaTEeMAaTUKE KaK YHUBEPCATIHLHOM SI3bIKE
HAYyKH, CPE/ICTBE MOJICIUPOBAHUS SIBJICHUM U IPOIECCOB, UACSIX U METOJaX MaTEMaTHKU;

- IIOHUMAHWEC 3HAYMMOCTU MAaTCMAaTUKU JJII HAYYHO-TCXHHYCCKOI'0 Iporpecca,
Cq)OpMHPOBaHHOCTB OTHOILICHUSA K MaTEMaTHKE KaK K 4YaCTu O6HIG‘~IGJ'IOB€'—I€CKOI\/JI KYJIBbTYPbI
Yyepe3 3HAKOMCTBO C UCTOPHEN pa3BUTUS MATEMATHUKH, BOJIIOIIMEN MAaTEMaTUYECKUX UACH;

- Pa3BUTHUEC JIOTHYCCKOT'O MBIIUJICHWSA, IPOCTPAHCTBEHHOT'O B006pa)K€HI/I$I, aJiro-
PUTMHUYECKON KYJIbTYpbl, KPUTUYHOCTH MBILIUIEHUSI HA YPOBHE, HEOOXOAMMOM i Oyayiiei
npoeccCHOHANBHOM NeSTENbHOCTH, JUIS MIPOIOJIKEHHSI 00pa30BaHus U caMo00pa30BaHUS;

- OBJIAACHUC MATEMATUYCCKUMHU 3HAHHUAMU U YMCHUAMU, H€06XOI[I/IMI>IMI/I B IIO-
BCGI[HGBHOI\/JI JKU3HH, TJII OCBOCHUSA CMCKHBIX CCTCCTBCHHO-HAYYHBIX JUCHUIINIMH W AWUCIH-
TUTHH TIPO(EeCCUOHATFHOTO IIUKIIA, I TOTy4YeHHs] 00pa3oBaHusl B 00JacTsIX, HE TPEOYIOMNX
yriyOJIECHHON MaTeMaTH4YeCKOW MOATOTOBKY;

- TOTOBHOCTh U CHOCOOHOCTHh K 00pa30BaHHUIO, B TOM YHCIIE CaMOOOpa30BaHHUIO,
Ha MPOTSHKEHUH BCEH JKU3HU; CO3HATEIbHOE OTHOIIEHUE K HEMPEPHIBHOMY 00pa30BaHUIO Kak
YCJIOBHIO YCTICTITHON PO eCCHOHATTBHON U 00IIIECTBEHHON e TeIbHOCTH;

- TOTOBHOCTh M CIIOCOOHOCTh K CAMOCTOSITEIbHON TBOPUECKON U OTBETCTBEHHOU
JeATEIbHOCTH;

- TOTOBHOCTb K KOJUIEKTUBHOM paboTe, COTPYIHUYECTBY CO CBEPCTHUKAMH B 00-
pa3oBaTeNbHOM, OOIECTBEHHO MOJE3HOM, yueOHO-UCCIeIOBATENBCKOM, MPOSKTHON M IPYTHX
BUAaxX ACATCIBHOCTH,

- OTHOIICHUE K MPOo(ecCHOHANBEHON AEITeTbHOCTH KaK BO3MOXXHOCTH Y4acTUs B
pEIIeHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYAaPCTBEHHBIX, O0IIEHAIIMOHAIBHBIX MTPOOIIeM;
MemanpeomMemHublx.:

- YMEHUE CaMOCTOSTENIbHO ONPEAEHATh UEIH IeITeIbHOCTH U COCTABIIATH IIAHBI
JIEATETbHOCTH; CaMOCTOSITENIbHO OCYIIECTBISATh, KOHTPOJIMPOBATH U KOPPEKTUPOBATH J1ed-
TCJIIBHOCTD, UCIIOJIB30BATh BCC BO3MOXKHEBIC PECYPCHI JJISI AOCTHXKCHUS MMOCTABJICHHBIX ueﬂeﬁ )51



peaM3anuy TUIAHOB JIeATEIHHOCTH; BRIOUPATH YCIICITHBIE CTPATETUH B PA3IUYHBIX CUTYaIlU-
X

- YMEHHE MPOTYKTUBHO OOIMIATHCS M B3aUMOJICHCTBOBAThH B MPOIIECCE COBMECT-
HOU JIeSTENbHOCTH, YYUTBHIBATH IMO3UIMH JIPYTUX YYaCTHUKOB ACATEIBHOCTH, 3PPEKTUBHO
pa3pemaTh KOHQIUKTHI;

- BJIaJICHHC HaBBIKAMU [MO3HABATEIHHON, YUCOHO-HCCIIEIOBATEIBCKON U TIPOCKT-
HOUW JICATEIIbHOCTH, HABBIKAMHU pa3pelieHusi mpoodaeM; CiocoOHOCTh M TOTOBHOCTh K CaMo-
CTOATEILHOMY IMOWCKY METOJOB PEUICHHS MPAKTUYECKUX 3a7ad, MPUMEHECHUIO Pa3INYHBIX
METOJ/IOB TIO3HAHUS;

— TOTOBHOCTh M  CIIOCOOHOCTh K  CaMOCTOSITENILHOW  HH(OPMAIIMOHHO-
MO3HABATEIILHON JIeATEIHPHOCTH, BKIIFOYAs YMEHHE OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHU-
Kax MHQOPMAIIUHU, KPUTUIECKU OIICHUBATh U UHTEPIPETHPOBATH HHPOPMAITHIO, TTOTYIaEMYIO
U3 Pa3IMYHbIX UCTOYHUKOB;

- BJIQJICHHUE S3BIKOBBIMHU CPEJICTBAMU: YMEHHUE SICHO, JIOTHYHO U TOYHO M3JIaraTh
CBOIO TOUKY 3pEHHUS, UCIIOJIH30BATh aJICKBATHBIC SI3IKOBBIC CPEIICTBA;

- BJIQJICHUC HABBIKAMH TIO3HABATECIILHON pedUIeKCHH KaK OCO3HAHUS COBEpIIIac-
MBIX JCHCTBHIA W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB M OCHOBAHH, TPAHUI] CBOETO
3HaHWS W HE3HAHMS, HOBBIX TIO3HABATEIBLHBIX 33J1a4 U CPEIICTB JIUISI UX JIOCTHUIKCHUS;

- I[EICYCTPEMIICHHOCTh B TIOMCKAX W MPUHSATHHU PEIICHUH, COOOPa3UTEIBHOCT U
WHTYUIIUS, Pa3BUTOCTh IMPOCTPAHCTBCHHBIX IMPEICTABICHUH; CIIOCOOHOCTh BOCIIPUHUMATH
KpacoTy ¥ TApMOHHUIO MUDPA;

NpPeoOMemHbIX.

- Cc(OPMHPOBAHHOCTH MPEJICTABICHUI 0 MAaTEMAaTUKE KaK YaCTH MUPOBOU KYJIb-
TYpbl U MECT€ MaTEMaTHKH B COBPEMEHHOW ITUBMIIM3AINH, CIIOCO0AX OIMMCAHUS SIBJICHUN pe-
QJIBHOTO MUPA HA MATEMAaTUYECKOM SI3BIKE;

— c(OPMHUPOBAHHOCTH MPEACTABICHUNA O MATEeMAaTHUYECKUX TOHATHAX KaK Bak-
HEHIIMX MaTeMaTUYCCKUX MOJISISIX, TO3BOJISIFOIINX OMUCHIBATH M U3YYaTh Pa3HbBIC MPOIIECCHI
U SIBIICHUS; TOHUMAaHUE BO3MOXXHOCTH aKCHOMATHYECKOTO MOCTPOCHUSI MATEMAaTUYECKUX TEO-
puii;

— BIIaJICHUE METOAAMH J0Ka3aTelbCTB U aJrOPUTMOB PEIICHUs, YMEHUE UX MPH-
MEHSITh, POBOJIUTH JI0Ka3aTeIbHbIC PACCYKICHUS B XOJ€ PEIICHUS 3a/1aY;

- BIIQJICHUE CTaHIAPTHBIMH TPUEMaMHU PEIICHUs PaIlMOHATIBHBIX U HPpaIUo-
HAJTBHBIX, ITOKA3aTeIbHBIX, CTCIICHHBIX, TPUTOHOMETPUUYECKUX yYPaBHEHUH U HEPABEHCTB, WX
CUCTEM; HCIOJIb30BaHNE TOTOBBIX KOMIBIOTEPHBIX MPOTPAMM, B TOM YHCIIE JIJIS IOUCKA MTYTH
PENICHUS U WLTIOCTPAIMH PEIICHUS] YPaBHESHUI 1 HEPABCHCTB;

- c(OPMHUPOBAHHOCTH MPEACTABICHUI 00 OCHOBHBIX MOHATUAX MaTeMaTHYeCKO-
ro aHallu3a U UX CBOWCTBAX, BJaJIeHHE YMEHHEM XapaKTepU30BaTh MOBEJACHUE (PYHKIIUM, HC-
MI0JIb30BaHNE TIOJYYSHHBIX 3HAHUH JIJIS ONTMCAHUS ¥ aHATIN3a PeaTbHBIX 3aBUCUMOCTEH;

— BII/ICHHE OCHOBHBIMU TIOHSTHUSIMH O TUIOCKMX M TIPOCTPAaHCTBEHHBIX T'€OMET-
pudecknx (Urypax, UX OCHOBHBIX CBONCTBaxX; C(HOPMHUPOBAHHOCTh YMEHHUS pPaclo3HaBaTh
reoMeTprueckre GUTYpHI Ha YepTexkax, MOJCISIX M B PEATbHOM MHUPE; IPUMEHEHHE U3YYCH-
HBIX CBOWMCTB T€OMETpUUYECKUX (puryp u popmyn /uist pemeHus TeOMeTPUIeCKIX 3a1ad U 3a-
Jla9 ¢ IPAKTHYECKUM COJICPIKaHUEM;

- c(hOpPMHUPOBAHHOCTH MPEICTABICHUN O MpoIleccax M SBICHHIX, UMEIOIINX Be-
POSITHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B pEaTbHOM MHUPE, OCHOBHBIX
MOHSTHSX JJIEMEHTAPHON TEOPHH BEPOSITHOCTEH; YMEHUH HaXOJHWTh W OIICHUBATH BEPOSITHO-
CTH HACTYIUICHHUS COOBITHI B MPOCTEHIINX MPAKTUYECKUX CUTYaIMSX U OCHOBHBIE XapakTe-
PUCTHKY CITy4alHBIX BEITHYNH;



- BJIaJICHHE HABBIKAMH MCIOJIb30BAHUS TOTOBBIX KOMITBIOTEPHBIX MPOrpamMM MpU
pELICHUH 3ajay.

B pesynbrare ocBoeHUs Y4eOHOU NUCIUTUTHHBI O0YYaIOIIHIACS TOJKEH YMETh!

Anaredpa

- BBITOJIHATE apU(PMETUIECKUE IEHCTBHS, COUYETasi YCTHBIC U MUCbMEHHBIE MTPH-
€Mbl, IPUMEHEHNE BBIUYUCIUTEIFHBIX YCTPOMCTB; HAXOAWTh 3HAYCHUS KOPHS HATypalbHOU
CTEIEHH, CTENIEHH C pallMOHAJIbHBIM TOKa3aTelieM, Jorapudma, UCIoJb3ysl IPU HEOOX0IUMO-
CTH BBIYUCIUTEIbHBIC YCTPOUCTBA; MOJIB30BAThCS OLEHKOW M MPUKUIKOW MPHU MPAKTUYECKUX
pacuerax;

— MPOBOJIUTH MO M3BECTHBIM (OPMYJIaM M MpaBUiIaM MpeoOpa3oBaHHs OyKBEH-
HBIX BBIPAKCHHW, BKIIOYAIOUINX CTETEHH, pajuKaibl, JOrapu(Mbl U TPUTOHOMETPUUECKHE
byHKIINH,

- BBIUUCIIATh 3HAUYEHUS YUCIIOBBIX U OYKBEHHBIX BBIPAXECHUMU, OCYIIECTBIISIS HE-
00XOMMBIE TTOJICTAHOBKHU M MPEOOPA30BAHNUS;

- UCIOJIb30BaTh MPUOOPETEHHBIEC 3HAHUS U YMEHUS B MIPAKTUYECKON JIesTeIbHO-
CTH

- Y TIOBCE/THEBHOM KHU3HH IS

- MPAaKTUYECKUX pacueToB 1o (opmynam, BKIOYas (OpMYJbl, COIepIKaline
CTEIIEeHH, PaJMKallbl, JOrapupMbl U TPUTOHOMETPHUECKUE (QYHKLIMHU, UCTIONb3Ys IIPH HEOOXO-
JVUMOCTH CIIPaBOYHBIC MATEPHAIIBI U MPOCTEHIIINE BEIYMCIUTEIBHBIE YCTPOHCTBA.

DOyHKIUH U rpauKu

- OTIpeNeNIATh 3HAa4eHHWE (YHKUIMU 10 3HAYCHUIO apryMeHTa IMPH Pa3IHIHBIX
croco0ax 3aganus (HyHKIHH;

- CTPOUTH TPaPUKHN U3YYEHHBIX (YHKIIMII;

- OIUCBIBATh MO IpauKy MOBEIEHHE M CBOMCTBA (YHKLUI, HAXOJUThH 11O Ipa-
¢uKy pyHKIMM HauOOJbIINE U HAUMEHbIINE 3HAYECHUS;

- pelarh ypaBHEHUs, MPOCTEUIIINE CUCTEMbl YPaBHEHUM, MCIIOJb3Yysl CBOMCTBA
GyHKIUHI 1 UX TpapuKu;

- UCIOJIb30BATh MPHOOPETEHHBIE 3HAHUS M YMEHHsI B MPAKTHUECKON J1eATENIbHO-
CTH U TIOBCEHEBHOM KHU3HM IS

- OIMCAHMS C TIOMOIIbI0 (YHKIMH pa3IMUHBIX 3aBHCUMOCTEH, MPEICTaBICHHS
uX rpaduuecKu, UHTEpIpeTaluy rpaduKoB.

Hauyana maTeMaTH4eCKOro aHaJIn3a

- BBIYUCIIATh TPOU3BOJHBIC AJIEMEHTAPHBIX (YHKIUH, HCIIONB3Ys CIIPaBOYHBIE
MaTepHabl;

- WCCIIEIOBATh B MPOCTEUINX CIy4asx (YHKIMM Ha MOHOTOHHOCTH, HAXOJIUTh
HanOOJIbIIE ¥ HAUMEHBIIHNE 3HAaUYeHNUS QYHKINH, CTPOUTH Tpa)UKi MHOTOUWICHOB C MCIIONb-
30BaHMEM anmapaTa MaTeMaTHUYECKOro aHAIN3a;

- WCTIOJIh30BATh MMPHOOPETEHHBIC 3HAHUS U YMEHHS B MMPAKTHYECKON NIeSTEITHHO-
CTH Y TIOBCETHEBHOM KHU3HH IS

- peleHus MPUKIIAAHBIX 3a/1a4, B TOM YHCJIEe COLMAIbHO-3KOHOMUYECKUX U (PH-
3MYECKUX, HAa HauOOJbIIME M HAMMEHBIINE 3HAYCHHUs, HA HaXOXKICHUE CKOPOCTH U YCKOpe-
HUSL.

YpaBHeHUs M HEPABEHCTBA

- pemaTh panuoHabHBIE, MOKa3aTeNbHbIE W JOTapu(QMHUYECKHEe ypaBHEHHS W
HEPaBEHCTBA;

- COCTaBIISATh YPABHEHUS 10 YCIOBUIO 33/1a4H;

- UCIOJIb30BATh JUISI MPUOIMKEHHOTO PELICHUs] YpaBHEHUI M HEPaBEHCTB Ipa-
(buyecKuii METOT;


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

- n300pakaTh Ha KOOPIMHATHOM TUIOCKOCTH MHOXKECTBA PELICHUH MPOCTEUIINX
YPaBHEHHUH U X CUCTEM;

- WCIIOJIb30BATh MPHOOPETEHHBIC 3HAHUS U YMEHHS B MPAKTUYECKON JIeATEIHHO-
CTH U IIOBCEAHEBHOM KU3HU JUISL:

- IIOCTPOCHHUS U UCCIIEJOBAHMS IPOCTEUIINX MATEMATHYECKUX MOJEIICH.

J1eMeHThl KOMOMHATOPUKH, CTATUCTUKU M TEOPUH BEPOATHOCTEM

- pemarh npocreiiimue KOMOMHATOPHBIE 3a]]a4d METOAOM Iepedopa, a Takxke ¢
UCTIOJIb30BAHUEM U3BECTHBIX (POPMYIL;

- BBIUUCIIATH B IPOCTEUIINX CIy4asx BEPOSTHOCTH COOBITHI Ha OCHOBE IOJCUe-
Ta YHCJIa UCXONOB;

- UCIIOJIb30BATh MPHOOPETEHHBIC 3HAHUS U YMEHHS B MIPAKTUYECKON JIeTEIHHO-
CTH U ITOBCEAHEBHOM KU3HU JUISL:

- aHaJIN3a pealbHBIX YHCJIOBBIX JAHHBIX, IIPEICTABICHHBIX B BHJE AUATPAMM,
rpaduKoB;

- aHaIM3a MHQOpPMAIMK CTAaTUCTUYECKOT0 XapakTepa.

I'eomeTpust

- pacro3HaBaTh Ha 4epTeKax M MOJENAX MPOCTPAHCTBEHHBIE (OPMBI; COOTHO-
CHUTh TPEXMEPHBIE OOBEKTHI C MX OMMCAHUSIMHU, H300PaKCHUSIMHU;

- OIIMCHIBaTh B3aUMHOE PACIIOJI0KEHHUE MPSMBIX U INIOCKOCTEN B IPOCTPAHCTBE;

- aHAJIM3UPOBATh B MPOCTEHINNX CIIyyasiX B3aMMHOE PACIOIOKEHHE 0OBEKTOB B
IIPOCTPAHCTBE;

- n300pakaTh OCHOBHBIE MHOTOTPAaHHHUKH M KPYIJIBIE TEJIa; BBITOJHATh YEPTEIKHU
10 YCJIOBHSM 33]1a4;

- pelmars MJIaHUMETPUYECKHE WM IMPOCTEHIINE CTEPEOMETPUUECKHE 3aJayd Ha
HaXO0X/IEHNE T€OMETPUUYECKUX BEJMYMH (IJIMH, YTJIOB, IJIOMAael, 00beMOB);

- UCIIOJIb30BaTh IIPU PEIIEHUU CTEPEOMETPUUYECKUX 3a]ad IUIAHHUMETPUUYECKUE
(baKThl U1 METOJIBI;

- IIPOBOJIUTH JTOKA3aTEIIbHBIC PACCYKICHUS B XO/I€ PELICHUS 3a/1a4;

- HCII0JIb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHHUS B MPAKTUUECKOU JESITEIbHO-
CTH U NTOBCEHEBHOM KU3HU JUISL:

- ucclieIoBaHusl (MOAETMPOBaHMS) HECIOXKHBIX MPAKTUUYECKUX CUTyallui Ha oc-
HOBE U3y4eHHBIX (POPMYI U CBOMCTB GuUryp;

- BBIUHCIICHUS] O0OBEMOB M IUIOIIAJEH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TeEI
IIPU PEUICHUH MPAaKTUYECKUX 3aJay, UCII0JIb3Ys NMPU HEOOXOMMOCTH CTIPAaBOYHUKU U BbIUHUC-
JIUTENIbHBIE YCTPOICTBA.

YCTPOWCTB; HAXOMWUTh 3HAYCHUS KOPHS
HaTypaJIbHOM CTENEeHM, CTENEHU C palu-
OHAJILHBIM ~ [OKa3aresneM, Jorapudma,
UCHOJb3Ysl PU HEOOXOJUMOCTU BBIYMC-
JUTENbHBIE YCTPOICTBA; MOJb30BaTHCS
OLICHKOW M NPUKHUIKOWH TMpH MpaKTHyue-
CKHX pacyerax;

- TIPOBOANTH IO U3BECTHHIM (OPMYyNaM U

Kon OK, VYmMmennsa 3Hanus
I[IK
OK 01-04, | — BemonnsaTs  apudMeTHUECKHE Jei- | - 3HAYEHHE MaTeMAaTHYECKOH HAYKM JUIsi
OK 06, CTBHS, COYETash YCTHBIC M IMUCbMEHHBIC | PELIEHUS 3a/1a4, BOSHUKAIOIIUX B TEOPUU
OK 09 MIPUEMBI, TIPUMEHEHHE BBIYHUCIUTEIBHBIX | M MIPAKTHKE, IIUPOTY U B TO XKE BpEeMs

OTrPaHUYECHHOCTD IIPUMEHEHHS MaTeMa-
TUYECKUX METOJOB K aHAIMU3y U UCCIIE-
JIOBaHUIO NIPOLIECCOB U ABJICHUHU B IIPU-
polie 1 00IIecTBe;

- 3HaYCHWE IPAKTUKU U BOIIPOCOB, BO3-
HUKAaKIIUX B caMOM MaTeMaTHKE JUIsL
(hOopMHPOBaHUS U PA3BUTHS MaTeMaTHIe-
CKOH HAayKU; UCTOPHUIO PA3BUTHS IIOHATH
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npaBWjaM MpeoOpa3oBaHusl OYKBEHHBIX
BBIPQXEHHM, BKJIIOYAIONIUX CTEIEHH, pa-
JUKajbl, Jorapu@Mbl U TPUTOHOMETPHU-
yecKue (PyHKIUU;

- BBIYHCIIATH 3HAUEHUS YUCIIOBBIX U OyK-
BEHHBIX BBIPOKEHH, OCYIIECTBISSA He-
00X0/IMMBIE TOJICTAHOBKH M TPeodpazo-
BaHMS,

- UCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS
¥ YMEHUS B IPAKTHYECKON JeATeIbHOCTH
¥ TIOBCETHEBHOW XM3HU ISl NpaKTHYe-
CKUX pacueToB IO (opMysaM, BKIOYas
(dopMyIbl, conepKaliue CTENeHH, paau-
Kasbl, JorapuMbl M TPUTOHOMETpHUYE-
ckue (GYHKIHHU, HCHOJb3Ys IIPU HE0OXO-
JUMOCTH CIIPaBOYHbIE MaTEepHabl U MPO-
CTeHIlNe BEIYUCIUTENIbHbBIE YCTPOHCTBA;

- ompenesATh 3HaYeHHE (QYHKUUHU 110
3HAQUEHHMI0 apryMeHTa IpH pPa3IHMYHbIX
crioco0ax 3aaHus PyHKIUH;

- CTpOUTh Tpa(UKU H3yYeHHBIX (QYHK-
117K

- ONHCHIBATHh 1O TpaduKy MOBEICHUE H
cBOMCTBa (DYyHKIUH, HAXOIUTH 10 rpadu-
Ky (yHKIMM HamOOJBIINE W HAUMEHB-
1€ 3HAaYEHHS;

- pemiath ypaBHEHHS, NMPOCTEHIINE CHU-
CTEMBl YPaBHEHHUI, UCINOJb3ys CBOMCTBA
GyHKIMHA 1 UX TpaduK;

- UCIOJIb30BaTh NMPHOOPETEHHBIE 3HAHUS
¥ YMEHUS B IPAKTHIECKOH JIEITEIILHOCTH
Y TTOBCEIHEBHOM KXHM3HU JUIS ONUCAHUS C
HOMOIIBI0 (DYHKIMH Pa3THYHBIX 3aBHUCH-
MOCTEH, MPEACTaBICHUS HX IpapUIecKH,
UHTEpIpeTauy IrpaduKos;

- BBIYHUCIISATH HPOU3BOJHBIE 3JIEMEHTap-
HBIX (YHKIMH, HCIOJb3Ys CIIPABOYHbBIC
MaTepuabl;

- HCCIeNoBaTh B MPOCTEHIINX CIydasx
(YHKIMM HAa MOHOTOHHOCTH, HAaXOIWThH
HanOONIbIINE W HAaUMEHBIINE 3HAYCHUS
¢byHKIUH, CTpoUTh TpaduKu MHOroUsIe-
HOB C HCIIOJIb30BaHUEM arlmapaTra Mare-
MaTHYEeCKOTO aHaJIN3a;

- UCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS
Y YMEHUS B IPAKTUYECKON JeATeIbHOCTH
U TIOBCEJAHEBHON KM3HU Ui peIICHUS
NPUKJIAJHBIX 337a4, B TOM YHCJIE COLH-
QIbHO-DKOHOMHUYECKUX U (PU3NYECKUX,
Ha HauOONbIINE W HAMMEHBIINE 3Haye-
HUSI, HA HAXOXJIEHHE CKOPOCTH U YCKO-
pEHUSL.

Ypcjaa, CO3JaHus MaTeMaTUYeCKOro aHa-
Jin3a, BOBHHUKHOBCHHUA U Pa3BUTHUA TI'€CO-
METpuH,

- YHUBEPCAJIbHBIM XapaKTep 3aKOHOB JIO-
TUKH MaT€MaTHUYECKHUX PACCYXKICHUM, UX
MPUMEHUMOCTh BO BCEX OO0JIACTSIX YeIo-
BEUECKOM JIeATSIFHOCTH;

- BEPOSITHOCTHBIN XapakTep pa3iuvHbIX
MPOIIECCOB OKPYKAIOIIETO MUPA.




- pemiaTh palroHalIbHbIE, TOKa3aTeIbHbIE
U JorapuMUYecKue ypaBHEHHs U Hepa-
BEHCTBA;

- COCTaBJIsITb YpPaBHCHHA 110 YCJIOBHUIO
3a/1a4u;

- HCIONIb30BaTh ISl MPUOIMIKEHHOTO
pelIeHNs] ypaBHEHU M HEPaBEHCTB Ipa-
budeckuii MeTOoI;

- U300paxkaTb Ha KOOPJUHATHOHN IIIIOCKO-
CTH MHOXKECTBAa PEHNICHHH MNPOCTEUIINX
YpaBHEHHUH U UX CUCTEM,;

- HCIIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS
1 YMEHUS B IPAKTUYECKOHN JESATEIBHOCTH
n HOBCCILHCBHOﬁ JKU3HU JJI1 TIOCTPOCHUSA
U HUCCICOAOBaHUA HpOCTCﬁHIPIX Marema-
TUYECKUX MOJIETIEH;

- pelaTte NpocTellIre KOMOMHATOPHBIE
3aJaud METOAOM Iiepebopa, a TakKe C
UCIIOJIb30BaHHEM U3BECTHBIX (OPMYIL;

- BBIYMCIIATH B MPOCTEHUIINX CIIydasx Be-
POATHOCTH COOBITHI Ha OCHOBE TOJCUETa
YHcIia HCXO/I0B;

- HCIIOJIb30BaTh MPUOOpPETEHHBIC 3HAHUS
U YMEHHUS B IPAKTHUYECKOMN NEATEIbHOCTU
Y TIOBCEHEBHOM JKU3HU IS aHallu3a pe-
albHBIX YMCJIOBBIX JAHHBIX, IPEICTaB-
JICHHBIX B BUJIE AMAarpaMM, rpapuKoB;

- aHajM3a MHPOpPMALMK CTATUCTUYECKOTO
XapakTepa;

- pacrno3HaBaTh Ha YEPTEKAX U MOJAEIAX
IPOCTPAHCTBEHHbIE (POPMBI; COOTHOCHUTH
TPEXMCPHBIC 00BEKTHI C UX OITMCaHUsAMMU,
N300paKCHUSIMH;

- OINHUCBIBATb B3aMMHOC PAaCIOJIOKCHUEC
MPSIMBIX U TJIOCKOCTEN B MPOCTPAHCTRE;

- QHAJIM3UPOBATh B MPOCTEUIINX CITydasx
B3aMMHOE pACIOJIOKEHHE OOBEKTOB B
MIPOCTPAHCTBE;

- 1300pakaTb OCHOBHBIE MHOTOTPAaHHUKH
U KpyTJble TeJa; BBIMOIHATh YEPTEXKHU 110
YCIIOBHUSM 3a/1a4;

- peliarth IUIAHUMETPUYECKUE U IPO-
CTeHIMe cTepeoMeTpUIEeCKUe 3a1aud Ha
HaXO0XJCHUEC TCOMCTPUUYCCKUX BECINYUH
(mvH, yTIIOB, TUTOMACH, 00HEMOB);

- HCIOJb30BaTh IpPH PELIEHUH CTEpeo-
METPUYECKUX 3aJau IUIAHUMETPUYECKUE
(bakThl U METOJIBL;

- TPOBOJUTH JOKa3aTelIbHbIE PaCCyKIe-
HUS B XOJI€ peIleHus 3ajay;

- WCIIOJIb30BaTh MPHUOOPETCHHBIE 3HAHUS
Y YMEHHUS B IPAKTHYECKOM 1EATEIbHOCTH




BBIUHCIIUTEIbHBIE YCTPOUCTBA.

U MOBCEJIHEBHOM KHU3HU Ui HCCIeA0Ba-
HUS (MOJIETMPOBAHMS) HECIOKHBIX MpaK-
TUYECKUX CHUTyalluli Ha OCHOBE H3y4EH-
HBIX (POPMYJT U CBOMCTB (PUTYp;

- BBIYMCIICHHUSI 00BEMOB U TUIOIIAJIEH 110-
BEPXHOCTEH MPOCTPAHCTBEHHBIX TEJN IMPH
pEIIeHNH MPAKTUYECKUX 3a/a4, MCIIONb-
3ys IpH HEOOXOTUMOCTH CIIPAaBOYHHUKH U

B pesynbraTte nzydenust yueOHOM JUCHMILTUHBI CO3AAI0TCS YCIOBUS A7l (OPMUpPOBaHUS 00-

mux komneTreHui (nanee OK):

OK 01 BpiOuparh cnoco0bl peiieHus 3a1a4 npogecCHOHAIbHON 1eATeJIbHOCTH, IPUMe-

HUTEJIBHO K PA3JIMYHBIM KOHTEKCTAM

YMeHusi: pacno3HaBaTh 3ajady W/MIM Ipo-
OsleMy B TpO()eCCHOHATBLHOM HW/HIU COIHU-
QIPHOM KOHTEKCTE; aHAJIM3UPOBATh 3a/auy
u/wim npoOieMy W BBIICNATH €€ COCTaBHBIC
YaCTH; OINpPEACIATh JTalbl PEUICHUs 3aJ1adi;
BBISIBIISITE U ((EKTUBHO HCKaTh HWH(POpMa-
M0, HEOOXOAUMYIO JUIS DPELICHUs 3aadyu
U/WIM TIPOOJIEMBI; COCTABUTh TUIAH JICHCTBUS;
OIIPEICTIUTh HEOOXOAUMBIE PECYPCHI; BIIAIETh
aKTyaJIbHBIMH METOAaMU PabOTHI B TMpodec-
CHOHQJIBHOW M CMEXHBIX cdepax; peanu3o-
BaTh COCTAaBJICHHBIA IUIAH; OIICHWBATh pe-
3y/lbTaT W TIOCIEACTBUS CBOMX JIEHCTBHH
(caMOCTOSATENPHO WM C TOMOIINBIO HACTaB-
HUKa)

3HaHMA: aKTyalbHBIH NPOGECCHOHATBHBIA U
COLIMAJIBHBIM KOHTEKCT, B KOTOPOM IIPUXO-
JUTCS paboTaTh U KUTh,; OCHOBHBIC HCTOYHU-
Kl WHGOPMAIMM WU PECYPCHl ISl PELICHUs
3aJad W 1podiieM B MPOPECCHOHATHLHOM
I/I/I/IJII/I COIMAJIBHOM KOHTCKCTC, aJIrOPUTMBbI
BBINOJIHEHUSI pabOT B MPOo(ecCHOHAIBLHOW U
CMEXHBIX 00JIACTSAX; METOJBI padOTHI B TPO-
(eccHoHaTbHON U CMEXKHBIX cdepax; CTPYK-
Typy IUIaHa Ui PELICHUs 3a1a4; IOPSAO0K
OIICHKU pEe3yNbTAaTOB pEIICHUs 3aaad Ipo-
(dheccroHaNbHOM eI TeIbHOCTH

OK 02 OcymecTBJIITh NOMCK, AHAJTU3 U MHTepNpeTanuio HHPOpMALMU, He00X0AMMOM
JJIS1 BBINIOJIHEHH S 32124 NPO(eCcCHOHAIBbHOM 1eSITeTbHOCTH

YMeHusi: onpenensTh 3adaud g MOMCKa
uHpOpMaLlUK;  ONpeneNiaTh HeoO0XOAUMBIe
MCTOYHUKN MH(OpMaIUK; IUIaHUPOBATh MPO-
LIECC NIOMCKA; CTPYKTYPHUPOBATH MOJIYyYaEMYIO
uH(pOpMalLMIO; BBIIEIATh Haubosiee 3HAUU-
Moe B IepeyHe HH(OpManuM; OLEHUBATh
MPAKTUYECKYI0 3HAYUMOCTh PE3yJIbTAaTOB I0-
UCKa; 0OPMIIATH PE3yJIbTaThl TOMCKA

3HaHUsA: HOMEHKJIATypa WH(GOPMAIIMOHHBIX
UCTOYHHUKOB MpPHUMEHSAEMBIX B Hpodeccuo-
HAJIBHOW JIEATEIIEHOCTH; IPHUEMBI CTPYKTYPH-
poBaHus uHpopmanuu; Gopmat opopmieHHs
pe3yJIbTaTOB MOUCKA HH(pOpMaLUU

OK 03Ils1anupoBaTh U peajin30BbIBATH COOCTBEHHOE NPO(PECCHOHATBHOE H JIUNYHOCTHOE

pa3BHTHE.

YMmenus: ONpeaAcIATh aKTYaJIbHOCTh HOpMa-
TUBHOMPABOBOH JTOKyMEHTAIMU B mpodeccu-
OHAJILHOHI ACATCIIBHOCTH, IPUMECHATb COBPC-
MEHHYI0O Hay4HYI0 TpPO(ecCHOHATBHYIO Tep-
MHHOJIOTUIO; ONpPEACIAT W BbICTPAHMBATH
TPAeKTOPUH MPO(HECCHOHATLHOTO PA3BUTHS U
caM000pa30BaHMs

3HaHuUsA: coJepKaHWE aKTyaJlbHOH HOpMa-
TUBHO-TIPAaBOBOM JIOKYMEHTAllUU; COBPEMEH-
Hasl Hay4dHas U npodeccuoHanbHasi TEPMUHO-
JIOTHSI; BO3MOXHBIE TPAEKTOPUH Mpodeccro-
HaJILHOT'O Pa3BUTHUS U CaMOOOPa30BaHUS
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OK 04Padorath B KOJUIEKTHBE U KOMaH/e, dPpPekTHBHO B3aUMOIeiiCTBOBATH C KOJLJIe-

raMmu, pyKoBoJACTBOM, KIIMCHTaAMM.

YMeHHUsI: OpPraHu30BbIBaTh Pa0bOTy KOJUICK-
THBAa U KOMaH/BbI, B3aHMOHeﬁCTBOBaTB C KOIJI-
JieraMu, PYKOBOJICTBOM, KJIMEHTaMH B XOJI€
po(heCCHOHAILHOM e TEIIbHOCTH

3HaHHA: TICUXOJIOTHYSCKHE OCHOBBI ACA-
TCIBHOCTH KOJUJICKTHUBA, IICUXOJOTHUYCCKUC
0COOEHHOCTH JIMYHOCTH, OCHOBBI HpOGKTHOfI
JACATCIIBHOCTH

OK 06IIposiBAsSITH TIPAXKIAHCKO-IATPUOTHYECKYI0 IMO3MLHNIO, J€MOHCTPHUPOBATH 0CO-
3HAHHOE MOBeJeHHe HA OCHOBEe TPAAUIMOHHBIX 001le4YeI0BeYeCKUX eHHOCTell, mpumMe-
HSITh CTAHIAPTHI AHTHKOPPYNIMOHHOIO MOBE/ICHHUSI.

YMeHusl: ONUCHIBATL 3HAYUMOCTL CBOEU
CHELMAIbHOCTH; MPUMEHATh CTAaHJAPTHI aH-
TUKOPPYILIMOHHOTO NTOBEICHUS

3HaHUA:CYIIIHOCTD IpaX1aHCKO-
MaTPUOTHYECKON TO3MUIMH, O0OledenoBeye-
CKHUX IIEHHOCTEH; 3HAYMMOCTh MPOQECCHO-
HAJIbHOM JAESTENbHOCTH MO CIENHaIbHOCTH,
CTaHJAPThl AHTUKOPPYIIIMOHHOTO TIOBEICHUS
Y TIOCTIC/ICTBUS €r0 HapyIICHUS

OK 09 Ucnoab3oBath HH(POPMALMOHHBIE TEXHOJOTHH B NMPO(ecCHOHAIBLHON JesiTe/b-

HOCTH

YMeHusi: IpUMEHATh CpPeACTBa MH(OpMAIH-
OHHBIX TEXHOJIOTUH Ui perieHus npodeccu-
OHAJIBHBIX 3a/1a4; MCIIOJIb30BaThb COBPEMEH-
HOE IIPOrpaMMHOe o0ecreyeHue

3HaHMA: COBPEMEHHBIE CPEICTBA U yCTPOM-
cTBa MH(OpPMATU3ALUY; MOPAIOK UX MpUMeE-
HEHUSl U MPOrpaMMHOE OoOecliedyeHHe B Ipo-
(eccroHaIbHOM 1EeATEIbHOCTH
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2. CTPYKTYPA U COAEPXKAHUE YYEFHOU JUCITATLIAHBI

2.1 O0bem yyeOHOM AUCHMILVIMHBI U BUAbI Y4eOHOH padoThl

Bun yaeOHO# paboThI O0Bem B yacax
O01bemM 00pa3oBaTeIbHONH MPOrpaMMBbl 234
B TOM YHCIIE:
TEOPETHYECKOE 00yUeHHe 78
NPAKTUYECKHUE 3aHATHS 156
IIpomexxyTouHnasi arrecTanusi(9K3aMeH)
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2.2. TemaTudeckuii njaH u coaep:xxkanue yuyeoHoii mucuumanabiOQY /In.0O1IMATEMATHUKA

Coaepsxkanue yueOHOro MaTepuaa, NpaKTHYeCKUe 3aHATHS O0bem | Koabl komme-
4acoB TeHUMi, ¢pop-
MHPOBAHUIO
Haumenosanue
KOTOPBIX CIO-
pa3esioB U TeM
co0cTBYeT JJ1e-
MEHT NMporpam-
MBI
1 2 3 4
1 MaremaTrka B Hayke, TEXHUKE, 9)KOHOMHKE, HH(POPMAIIMOHHBIX TEXHOJIOTHUSX OKO01
BBenenue U MIPAKTUYECKOW JesTeNnbHOCTH. Llenu u 3amaun u3ydyeHus: MaTeMaTHKU MPH 2
ocBoenunu npodeccuit CI1O u cnennansuocteit CI10.
Pa3znen 1. Anreopa 31
Coaep:xaHue yueOHOro MaTepuaJia OKO01-04,
1 I{enbie U panoOHAJIbHBIC YHCIIA. OK 06,
2 JIelCTBHATENILHBIE YHCIIA. 2 OK 09
3 [TpuOnm>KeHHbIE BHIYMCICHUS.
Tema 1.1.
4 KommiekcHble uucna.
Pa3zBuTue noHATHA O
IIpakTnyeckue 3aHATHSA 6
YyHucie. v
1 Apudmernueckue 1eHCTBHsI HAJl YHCIAMHU. 2
2 Haxoxnenne npuOIMKEHHBIX 3HAYEHWM BEJUYMH M MOTPEUIHOCTEH BBIYHUC- 2
neHust (aOCOMOTHOM U OTHOCUTENBHOI)
3 CpaBHEHUE YHCIIOBBIX BHIPAKEHUI. 2
Conep:xaHue yueOHOro MaTepuaJia OK 01-04,
1 KopHu HaTypanbHOI CTENeHU U3 YUCla U UX CBOMCTBA. OK 06,
2 Crenenu ¢ pallMOHAJIbHBIMM MOKA3aTEsIMH, UX CBOMCTBA. OK 09
Tema 1.2. 3 CreneHu ¢ ACHCTBUTEIHHEIMY IIOKA3aTEIsIMU, UX CBOICTBA.
Kopnu, crenenu u jo- | 4 Jlorapudm. Jlorapudm uucna. 3
rapu¢msi. 5 OCHOBHOE JIOTapH(PMHUUIECKOE TOXKJIECTBO.
6 Jecartuunble U HaTypanbHble Jorapudmel. [IpaBuna neiictBus ¢ norapupma-
Mmu. [lepexo Kk HOBOMY OCHOBaHHIO.
7 ITpeoOpa3oBanue anredpanveckux BbIpaxkeHHid. IlpeoOpazoBaHue panuo-




HAJIBHBIX, UPPAlMOHAIBHBIX CTENEHHBIX, [OKA3aTeJIbHBIX U JOrapudmuye-
CKMX BBIPQ)KCHUM.

IIpakTHYecKHe 3aHATHS 20 OK 01-04,
4 Brruncnenue v cpaBHEHHE KOpHEN. BblnosIHEHNE pacyeToB ¢ paguKalaMH. 2 OK 06,
5 Pelenne uppanMoHalbHBIX YPABHEHHIA. 2 OK 09
6 HaxoxneHne 3HaueHU cTeneHeil ¢ paluoHalbHBIMU MoKa3aTenssMu. Cpas-
HEHUE CTEIECHEH.
7 IIpeoOpa3oBanne BbIpaXEHU, ColepKalUX cTeneHu. Pelenue nokasaresns- 5
HbIX YPaBHEHUH.
8 Pemenve nmpukiaaHbIx 3a1a4. 2
9 Haxoxnenune 3HadeHwid jorapudma mo Mpou3BOJILHOMY OcHOBaHUIO. [lepe- 5
XOJ OT OJTHOTO OCHOBAHMSI K JIPYTOMY.
10 Berancnenne u cpaBHEHHE Jorapru(MoB. 2
11 JlorapudMupoBaHue ¥ TOTCHIITUPOBAHKUE BBIPAKCHUM. 2
12 [TpuGinkeHHbIE BEIYUCIICHNS M PEIICHHS NPUKIIAIHBIX 3a/1a4. 2
13 Pemenune norapudmMuueckux ypaBHEHHIA. 2
Pa3nen 2. OCHOBBI TPMTOHOMETPHH 29
Coaep:xaHue yueOHOro MaTepuaJia OK 01-04,
1 Panuannas mepa yrna. BpamarensHoe nBukenue. CHHYC, KOCUHYC, TAHT€HC 1 OK 06,
Tema 2.1. OcHOBHBIC
1 KOTAHT'€HC YHCIIa. OK 09
MOHATHSA
IIpakTHyeckue 3aHATHA 2
14 | PaguanHEI# MeTON H3MEPEHHUs YITIOB BPAIICHHS U CBSI3b C TPALYCHOI MEpOi. 2
Conep:xaHue yueOHOro MaTepuaJia OK 01-04,
1 ®opmynsl npuBeneHus. @opmynsl ynBoeHus. @opMyibl HOJOBUHHOTO YIIIa. 1 OK 06,
Tema 2.2. OcHOBHBIC OK 09
2 DopMyIIbl CIOXKEHUS.
TPUTOHOMeETPUYECKHe
IIpakTuyeckue 3aHsATHSA 4
TOXK/1eCTBA
15 OCHOBHBIE TPUTOHOMETPUYECKHE TOX1eCTBA. DOPMYIIBI CIIOKEHHUS. 2
16 @DopmyIIbl yIBOSHUS. 2
Tema 2.3. IIpeoopa3o- | Copepxanue y4eOHOro MmaTrepuaJia OK 01-04,
BaHus npocreifmmx |1 [IpeoOpazoBaHre CyMMbI TPUTOHOMETPUYECKUX (DYHKIUN B MPOU3BEIECHUE U 1 OK 06,
TPUTOHOMETPHYECKUX IIPOU3BENICHUS B CYMMY. OK 09




BbIpa:KeHN i 2 BripaxkeHue TpUroHOMeTpUYeCKUX (YHKIMI depe3 TaHT'eHC IOJIOBUHHOTO OK 01-04,
aprymMeHra. OK 06,
IIpakTnyeckune 3aHsATHS 8 OK 09
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 (DYHKIMI B CYyMMY. 2
Coaep:xkaHue yueOHOro MaTepuaJa OK 01-04,
1 ITpocreiiye TPUroHOMETPUUYECKHUE YPaBHEHUSI. 5 OK 06,
2 [Tpocreiimue Tpuronomerpudyeckue HepaBeHcTBa. OOpaTHBIE TPUTOHOMETPH- OK 09
yeckue QYHKIMH. APKCUHYC, apKKOCUHYC, ApKTAHI'€HC.
Tema 2.4. Tpurono- | Ilpakruyeckue 3aHATUHA 10
MeTpuueckue ypas- | 21 [Ipocreiinre TPUrOHOMETPUYECKIE YPaBHEHHS BUAASINX= a. 2
HEHMs M HepaBeHCTBa | 22 [Tpocreiimne TpUroHOMETpUUYECKHE ypaBHEHUS! BUJACOSX= a. 2
23 IIpocreline TpUuroHoMeTprYeCKre ypaBHeHUs BUAatgx= a, Ctgx= a. 2
24 [Ipocreiiye TpPUroHOMETpUUECKHE HEPABEHCTBA. 2
25 OOpaTtHble TPUTOHOMETPUYECKHE (PYHKIIMH: apKCUHYC, apKKOCHUHYC, apKTaH- 2
TeHC.
Pa3nes 3. @yHKIMH, MX CBOIMCTBA M rpaQuUKH 18
Conep:xaHue yueOHOro MaTepuaJia OK 01-04,
1 Oynkun. O61acTh onpeaeaeHns 1 MHOXKECTBO 3HaUSHM; rpaduK (QyHKINH, OK 06,
noctpoeHue rpadukoB QpyHKIUHN, 3aJaHHBIX Pa3IMUYHBIMU CIIOCOOAMHU. OK 09
CpoiictBa (yHKIIMM. MOHOTOHHOCTb, YETHOCTb, HEUYETHOCTH, OIpAaHHYEH-
HOCTB, TIEPHOANYHOCTh. [IpOMEXYTKM BO3pacTaHus W yOBIBaHWS, HAHOOIb-
Tema 3.1. dynkuum, 1iee ¥ HauMeHbIllee 3HAYCHMs, TOUKU 3KcTpeMmyMa. ['paduueckas uHTepnpe- 1
HX CBOMCTBA U I'pa- tanus. [Tpumeps! GyHKIIMOHATBHBIX 3aBUCUMOCTEN B pealbHBIX MpOoIleccax 1
duxu ABNICHUAX. ApupMeTrueckue onepauuu Haa QyHkuusmu. CrnoxHas QyHKIus
(xommno3unus). IloHaTue o HempephIBHOCTH PYHKIIMH.
2 Ob6partnble pyHkuu. O61acTh onpeneneHus 1 006JacTb 3HaYeHU 0OpaTHON
byukun. ['padux obpatHoit pyHKIKH.
IIpakTHyeckue 3aHATHSA 8
26 | IlpuMeps! 3aBHCHMOCTEH MEX/y IePEMEHHBIMHM B PEalbHBIX MPOLEccax W3 2




cMEeXHbIX quciuiuind. [loctpoenue u uteHne rpa@ukoB GyHKIIHIA.

27 OO6patHble QYHKIIMH U X TPaQUKH. 2
28 ITpeoOpazoBanus rpaduka GyHKIIUH. 2
29 ["apmonmnueckue konebanus. [Ipuknaaneie 3agauu. 5
Coaep:xaHue yueOHOro MaTepuaJa OK 01-04,
1 Omnpenenenust QyHKINN, MX CBOMCTBA U TpadUKH. OK 06,
2 [IpeobpazoBanus rpadukoB. IlapaienbHblii MEPEHOC, CHMMETPHUS OTHOCH- OK 09
Tema 3.2. Crenennbie, peObpaIOBe pad P P ’ P 1
TEJBHO OCEH KOOPIWHAT M CHMMETPHsI OTHOCHTEIBHO Hayaja KOOpAWHAT,
noka3zartejbHble, J10- S o
CUMMETPHUS OTHOCUTEIFHO MPSIMON Y = X, PacTSHKEHUE U C)KAaTHe BAOJIb OCEH
rapupmMudeckne u
KOOp/IMHAT.
TPUTOHOMeETpPUYeCKHe
IIpakTHYecKkne 3aHATHS 8
¢pynkuun. O0paTHbie
30 Hccnenoanne GpyHkuuu. 2
TPUTOHOMeTPUYeCKHe " PR = o
R —— 31 CBoiicTBa JMHEWHOM, KBAJAPATUUYHOM, KYCOYHO-IMHEWHOW ©  JIpOOHO- 2
JTUHEHON QyHKIHI.
32 CBolicTBa U rpaMKy CUHYCa, KOCUHYCAa U KOTAHT'€HCA. 2
33 OO6paTtHble TPUrOHOMETpUUYECKUE (DYHKITUH. 2
Pasjnen 4. YpaBHeHus1 1 HepaBeHCTBA 20
Conep:xxaHue yueOHOro MaTepuaJia OK 01-04,
1 VYpaBHEHUs M cHCTeMBbl ypaBHEHHUH. PaninoHanbHble, HppalloHalIbHbIE, TOKa- OK 06,
3aTesIbHbIE U TPUTOHOMETPHUECKUE YPABHEHHS U CUCTEMBI. 1 OK 09
2 PaBHOCHIIBHOCTD ypaBHEHMI, HEPABEHCTB, CUCTEM.
OCHOBHBIE NIPHEMBI UX pelIeHus (pa3IoKeHHe Ha MHOKUTEIN, BBEJCHNUE HO-
Tema 4.1. YpaBHeHus BBIX HEU3BECTHBIX, [10JICTAHOBKA, rpauuecKuil MeTon).
u cucrembl ypaBue- | Ilpakruyeckue 3aHsiTHs 10
HMH. 34 Kopuu ypaBnenuii. PaBHocuinbHOCTh ypaBHeHui. [IpeoOpa3zoBanue ypaBHe- 5
HUI.
35 OCHOBHBIE IPUEMBI PELIEHNS YPABHEHUM. 2
36 Pemenne cucreMm ypaBHEHHH. 2
37 IToka3zarenbHble, JOrapupMUUECKIe YPAaBHEHHS 2
38 TpuroHomeTpruyeckue ypaBHEHHUS 2




Coaep:xaHue yueOHOro MaTepuaJia OK 01-04,
1 HepasenctBa. PanuoHanbHble, UppallMOHAIBHBIE, NOKA3aTEJIbHBIE U TPUIO- 1 OK 06,
HOMETPUUYECKHE HEPABEHCTBA. OK 09
Tema 4.2. HepaBen-
rBa OCHOBHBIE IPUEMBI pEIICHUS] HEPABEHCTB.
TBa.
IlpakTHYecKkHne 3aHATHS 4
39 [TokazarenpHbIE, TOTapHUPMUICCKIEC HEPABCHCTBA 2
40 Tpuronomerprdeckue HEPaBEHCTBA 2
Conep:xaHue y4eOHOIro MaTepuaJia OK 01-04,
1 Hcnonp30Banne CBOWCTB M rpadukoB QYyHKIMIA MPHU PEIICHUH YpaBHEHUHA U OK 06,
HepaBeHCTB. MeTo/1 HHTEPBAJIOB. OK 09
Tema 4.3. Ucnosib30- . .
., N300pakeHre Ha KOOPAMHATHOM IJIOCKOCTH MHOXECTBA PEUICHUH ypaBHe- 2
BaHMe CBOWCTB 1 M
. HUUN ¥ HEPABEHCTB C JBYMs IEPEMEHHBIMU U UX CUCTEM.
rpagpuKoB (PyHKUMH
NpH peleHny ypas-
HEHMd M1 HEPABEHCTB.
IIpakTHyeckue 3aHATHA 2
41 Hcnonb3oBanue cBOMCTB U rpadukoB PYHKIMHA IS pElIeHUs YpaBHEHUU U 9
HEPaBEHCTB.
Pa3nes 5. KomOuHaTOpuKa, CTATUCTHKA U TEOPHUS BePOSITHOCTH 28
Conep:xxaHue y4eOHOIro MaTepuaJia OK 01-04,
1 OCHOBHbIE TIOHSTHS KOMOMHATOPUKH: MEPECTAaHOBKH, 3aJadd Ha MOJACYET OK 06,
quciaa pasMelleHni, IepecTaHOBOK, coueTaHuil. Pemnienue 3ai1a4 Ha nepedop 8 OK 09
BapHaHTOB.
T 5.1 2 ®opmyna 6mHoMa Hprorona. CBoiicTBa OMHOMUHANBHBIX KOI((UIIMEHTOB.
ema 5.
Tpeyronpnuk [lackais.
DJieMeHThl KOMOMHa-
IIpakTHyeckune 3aHATHSA 6
TOPUKH
42 Hcropus pa3BUTHS KOMOWHATOPUKH,E€ POJIb B Pa3IMYHBIX chepax yemoBeye-
CKOH >ku3HeneaTenbHocTU. [lpaBuna xomOuHatopuku. Pemenue kxomOuHa- 2
TOPHBIX 3aJ1a4. Pa3menienusi, coueTanus 1 NepecTaHOBKH.
43 bunom Hetotona u tpeyronbnauk [lackans. 2
44 ITpuxnanHele 3a1a4u. 2
Tema 5.2. Coaeprxanue yueOHOIro MaTepuaJa 4 OK 01-04,




JJIeMeHTbI TEOPUHU 1 CobbITHE, BEpOSTHOCTH COOBITHA. CII0KEHNE U YMHOXKEHUE BEPOSITHOCTEN OK 06,
BEPOSITHOCTH 2 [TonaTe 0 HE3aBUCHMMOCTU COOBITHHA. J[MCKpeTHast ciydaiiHas BeJIMYMHA, OK 09
3aKOH ee pacrpezeneHus. UncioBble XapaKTePUCTUKH TUCKPETHON ciydaii-
HOW Benn4uHbL. [[oHATHE 0 3aKOHE OOJIBIINX YHCET.
IlpakTHYecKkHne 3aHATHS 6
45 Kiaccuueckoe onpezenenue BepoaTHOCTH. CBOWCTBAa BEPOSITHOCTEH, Teope- 5
Ma 0 cymMMme BeposiTHOCTel. Cllo)KeHHe U YMHOXKEHHE BEPOSTHOCTEH.
46 Boruncienne BepoSTHOCTEH. 2
47 [Ipuknagnbie 3a1a4uu. 2
Conep:xaHue yueOHOro Marepuasa OK 01-04,
1 [IpencraBnenue qaHHBIX (TAOJUIIBI, TUArpaMMBbl, TpauKH), TeHepaTbHas CO- OK 06,
Tema 5.3 BOKYITHOCTh, BBIOOPKA, cpenHee apudMeTndeckoe, Mmeauana. [lonsrtue o 3a- 2 OK 09
~ Jayax MaTeMaTH4eCKOW CTaTUCTUKU. PelleHue mpakTUYecKuX 3ajad ¢ Mpu-
DJieMeHThI MaTeMa-
. MEHEHHUEM BEPOSTHOCTHBIX METOJIOB.
THYECKOH CTATHCTUKH
IIpakTHYecKkne 3aHATHS 2
48 ‘ [IpencraBnenue uncnoBbIX JaHHBIX. [IpukiagHbie 3a1aun 2
Pasnen 6. Hauasa maTeMaTu4eckoro aHajm3a 48
Conep:xaHue yueOHOro MaTepuaJia OK 01-04,
1 Croco0kbl 3a1aHusl, CBOMCTB YMCIIOBLIX ITOCIIEI0BATEILHOCTEMN. OK 06,
2 [Tonstre o mpenene mocneaoBarenbHOCTU. CyIIeCTBOBaHHUE Mpe/eia MOHO- 2 OK 09
TOHHOW OTpaHMYEHHOW MOCIIEI0BATEIIHHOCTH
Tema 6.1. Tocrenopa- 3 CymmupoBaHue noclefoBareabHocTel. beckoHeuHo yObIBaromias reoMeTpu-
TOILHOCTH YecKasi IPOTPECCHs B €€ CyMMa.
IIpakTH4yeckne 3aHATHSA 4
49 YucnoBasi MOCle0BaTeIbHOCTD, CIIOCOOBI €€ 3a/IaHus, BBIYUCICHUS YJICHOB 2
MIOCJICI0BATEIIHHOCTH
50 [Ipenen mocnegoBarenbHOCTH. beckoHEUHO yOBIBaroIias TreoMeTpHuYecKas 2
IIPOTPECCHsL.
Coaep:xaHue yueOHOI0o MaTepuaJia OK 01-04,
Tema 6.2. IlpousBon- = > >
st 3 [TonsiTve 0 MPOU3BOTHOM, €€ TEOMETPUIECKUN U (pu3HIecKuii cMbIc. [Ipouns- 12 OK 06,
BOJIHAS 3JIEMEHTApHBIX (PYHKITH. OK 09




4 VYpaBHeHUe KacaTeIbHOU K rpaduKy OYHKIIMH
5 [Tpon3BoIHBIE CYMMBI, pa3HOCTH, IPOU3BEICHHS, YACTHBIE.
6 ITpon3BoIHBIE OCHOBHBIX JIEMEHTAPHBIX (PYHKIIHH.
7 [TpuMmeHeHne MPOM3BOAHON K MCCIIEIOBAHUIO (PYHKIMA M MOCTPOCHUIO Tpa-
(OUKOB.
8 [Tpon3BoiHBIE OOPAaTHBIX (DYHKIMIA U KOMIIO3UIIMU (YHKIIUH.
7 [Tpumepsl UCIONIB30BAHUS MPOU3BOJHON AJI HAXOXKJIECHUS HAWIydllero pe-
HICHUS] TPUKJIAIHBIX 3a/1a4aXx.
8 Bropas npounsBojiHasi, €e reoMeTpUUecKUi U GU3NYECKUN CMBICI.
9 HaxoxaeHue ckopocTH uisl mpoliiecca 3aJaHHoro (opMysoi u rpa koM.
IIpakTHyeckue 3aHATHA 10
51 MexaHu4yecKuil 1 reOMETPUYECKHI CMBICI TPOU3BOIHOM. 2
52 YpaBHEHHE KacaTeabHOU B 00IIEM BUJIC. 2
53 [TpaBuna u hopmynsl quddepeHupoBanus, TabIUIa MPOU3BOAHBIX dJIEMEH- 5
TapHBIX QYHKIUH.
o4 HccnenoBanue pyHKINN ¢ TOMOIIBIO IPOU3BOAHOM. 5
55 Haxoxnenne HanOosbIIero, HAMMEHBIIETO 3HAUEHHUS U SKCTpEeMallbHbIX 3Ha- 5
YeHUN QYHKIMH.
Conep:xaHue yueOHOro MaTepuaJia OK 01-04,
1 [TpuMeHeHMEe ONpeeIeHHOro UHTEerpaia A HaXOKJIeHUs IUIOMIA I KPUBO- OK 06,
JUHEWHOM TparelnH. 12 OK 09
2 ®opmyna HerotoHa-JleiiOHMIA.
Tema 6.3. IlepBoo6- | 3. [Tpumepsl mpuMeHeHusI HHTeTrpaia B GU3HKE U TEOMETPHUH.
pa3Has u uHTerpan | IlpakTuyeckue 3aHsATUS 8
56 WuTerpan n neppooOpazHasi. 2
57 Teopema HproTona-JleiiOuuna. 2
58 [IpumeHeHne MHTerpaja K BBIYMCICHHUIO PU3NYECKUX BEIHUHMH. 2
59 IIpuMeHeHre MHTerpaja K BBIYMCICHHIO IUIOMAICH. 2
Paszpnen 7. I'eomeTpus 58
Tema 7.1. \ Conep:kanue y4eOHOTro MaTepuaa 6 OK 01-04,




IIpsimble 1 miiockocT | 1 B3auMHoe pacnosnokeHue IByX HpsMbIX B IpocTpaHcTBe. [lapamiensHOCTh OK 06,
B IIPOCTPAHCTBE psIMOH M II0CKOCTHU. [lapamienbHOCTh MIIOCKOCTEH. OK 09
2 [TepnieHANKYIAPHOCTD MPSIMOM M MJIOCKOCTU. IlepneHuKysp u HaKJIOHHAS.
Yron Mexay npsMou U IJIOCKOCThIO. JIByTpaHHBIN YroJl. YToJl MEXIy IIIoC-
KocTMU. [lepneHIMKyIsIpHOCTh ABYX IJIOCKOCTEH.
3 ['eomerpuueckue npeoOpa3oBaHUs MPOCTPAHCTBA: HapaJJICIbHBIA TEPEHOC,
CUMMETPHUS OTHOCHUTENIBHO IIJIOCKOCTU. IlapaiienbHoe NpOEKTHPOBAHUE.
[Tnomans opToroHanbHOM mpoekun. M300paxkenne nNpocTpaHCTBEHHBIX (U-
ryp.
IIpakTuyeckue 3aHATHSA 14
60 [Tpr3HaKkyu B3aMMHOIO PacIoIOKEHUS MPSAMbIX. YTOJI MEXIy NpsMbiMu. B3a- 5
MMHO€ Pacroj0XKeHUE NPSAMBIX U TIOCKOCTEH.
61 [TepnieHAMKYIIp U HAKIOHHAs K IJIOCKOCTHU. YTOJI MEXAY MPSIMOI U IJIOCKO- 5
CTBIO
62 TeopeMbl 0 B3aUMHOM PaCMOIOKEHUH PSIMON U TIockocTH. Teopema o Tpex 5
HepIeHIUKYIIpax.
63 ITpu3Haky u cBOMCTBA NapajUIeIbHBIX U NEPIEHAUKYIISIPHBIX IIJIOCKOCTEH. 2
64 PaccTosiHME OT TOUKHM 10 TNIOCKOCTH, OT NPSMOM A0 IJIOCKOCTH, PACCTOSTHUE 2
MEX1y TNIOCKOCTSIMHU.
65 PaccrosiHre Mexy CKpelMBAIOUUMUCS MPSIMBIMH, MEX]y NPOU3BOIbHBIMU
¢urypamu B poCTpaHCTBE. 2
66 [TapannensHOE NMPOEKTUPOBAHUEH €r0 CBOMCTBA. Teopema O MiIoWaan OpTO-
TOHAJIbHOM MPOEKIMM MHOTOYroJIbHUKA. B3auMHOE pacrnosjokeHue Impo- 2
CTPaHCTBEHHBIX (UTYD.
Conep:xaHue yueOHOro MaTepuaJia OK 01-04,
1 Bepunsl, pebpa, rpaHi MHOTOrpaHHuKa. Pa3BepTka. MHOrorpaHHble yriibl. OK 06,
T 72 Beinyknele MHOrorpanHuku. Teopema Dunepa. OK 09
Mnor?)l‘:;al;ﬂ‘mm 2 [Tpusma. Ilpsamas u HaknoHHas npusma. [lapamienenunen. Ky6. ITupamuna. 6
IIpaBuibHasg nupamuaa. Y cedeHHas nupaMuaa. Terpasip
3 Cummerpus B KyOe, B mapajuieienunesne, B npusme u nupamunae. CeueHus

Ky0a, IpU3MBbl U TUPAMHU/IBI.




4 [IpencraBienue o NpaBUIbHBIX MHOTOTPaHHHUKAX (TeTpasipe, KyOe, OKTadI-
pe, T0JeKadIpe).
IlpakTHYecKkne 3aHATHS 4
67 Paznuunble BUpl MHOTOTpaHHUKOB. X m3o0paxkenus. CeueHus, pa3BepTKU 2
MHOTOTPaHHUKOB
68 Buasl cummeTpuii B mpoctpancTBe. CHUMMETPUST MHOTOTPAHHUKOB. 2
Coaeprxanue yueOHOIro MaTepuaJa OK 01-04,
1 umuaap u kKoHyc. YcedeHHbIH KOHyc. OceBble CEYEHUs U CEUCHHMs, Mapaj- 4 OK 06,
Tema 7.3. Tesa u no- JICIbHBIE OCHOBAHUIO. OK 09
BEPXHOCTH BpamieHus | 2 Iap u chepa, ux ceuenus. KacarenpHas IocKocTh K cdepe
IIpakTHyeckue 3aHATHA 2
69 ‘ CummeTpus Tell BpalleHUsl. 2
Coaep:xanue y4eOHOro MaTepuaJia OK 01-04,
1 O6mwem u ero uzmepenue. Unterpansaas popmyna oovema. @opmyiel 00be- OK 06,
Ma Ky0a, MpsSMOYTOJILHOTO Mapalijielienumneaa, TpU3Mbl, IIIMHAPA U KOHYCA. 5 OK 09
Tema 7.4. Hsmepenus dopmyibl 00beMa Iapa M mioniaan C:l)epbl. v
2 [Tonobue ten. OTHOLIEHHUE TUIOIMIAACH MOBEPXHOCTEH U 00HEMOB MOJTOOHBIX
B reoMeTpun oL
IIpakTHyeckune 3aHATHSA 10
70- Brruucnenue miomaneii 1 00LeMOB.
10
74
Conep:xaHue yueOHOro MaTepuaJia OK 01-04,
1 [TpsimoyronbHast (eKkapToBa) cucTeMa KOOpAUWHAT B pocTpaHcTBe. PopMmy- OK 06,
Ja pacCTOSHUS MEXIYy JIByMs TOYKaMH. YpaBHEHHE Cdephl, MIOCKOCTH H OK 09
IPSIMOM.
Tema 7.5. Koopauna- | 2 Bektopbl. Monyns BekTopa. PaBeHCTBO BekTOpoB. CllOkKEHUE BEKTOPOB. 2
ThI H BEKTOPBI YMHOXEHHe BeKTOpa Ha 4YMCio. Pas3iioskeHHe BEKTOpa IO HalpaBJICHUSM.
Yron mexy Bekropamu. [Tpoekiusi BeKTopa Ha och
3 Koopannats! BekTopa. CranspHOe MpOU3BeIeHHE BEKTOPOB. Vcronp3oBaHme
KOOPJIMHAT U BEKTOPOB IIPU PEUICHUH MaTeMaTHYECKUX U NMPHUKIATHBIX 3a]1a4.
IIpakTHyeckue 3aHATHSA 8
75 | JleiictBus ¢ Bextopamu. JIeKapToBa CHCTEMa KOOPAMHAT B IPOCTPAHCTBE. 2




76 YpaBHEHUE OKPYKHOCTH, CHEPBI, IITOCKOCTH. 2
77 Paccrosinue mexny toukamu. J[eHCTBUSL ¢ BEKTOpaMH, 3aJaHHBIMH KOOPIU- 2
HataMu. CKaJsipHOE NPOU3BEICHUE BEKTOPOB.
78 BektopHoe ypaBHEHHE NPSIMON M TUIOCKOCTHU. MCIonp30BaHUE BEKTOPOB IIPU 5
JI0Ka3aTeJIbCTBE TEOPEM CTEPEOMETPUHU.
OK 01-04,
IIpomexxyTouHasi arTecTamus (3k3aMeH — 1 Kypc, 2 cemecTp) OK 06,
OK 09
Bcero | 234




3.YCJOBHSA PEATIN3AIIMAIIPOT PAMMBI YYEEHOM JUCIHUATLIAHBI

Ha yuyeOHBIX 3aHATHSX MPUMEHSIIOTCS HHTEPAKTUBHBIE (OpMBI pabOThI, KOTOpHIE
CTUMYJIMPYIOT MMO3HABATEIbHYI0O MOTHBAIMIO OOYYaIOIIMUXCS, TOMOTaloT MOJAEepKaTh MOTHU-
BallMI0 OOyYarOUIMXCs K MOJYYECHUIO 3HAHUHM, HANIAKUBAHUIO MO3UTHUBHBIX MEKIUYHOCTHBIX
OTHONICHUH, TIOMOTaeT YCTaHOBJICHUIO JT0OposkenarenbHoi atMochepsl. MHuMupoBanue u
NOJJIEP)KKA HCCIIEI0BATENbCKON JESITEIbHOCTH O0YJalomuXcs B PaMKax peaju3alud UMHU
WH/IMBUYAJIbHBIX U TPYIIIOBBIX UCCIIEAOBATENBCKUX MTPOEKTOB, JAET BO3MOXKHOCTH IpHoOpe-
CTH HaBBIK CAMOCTOSITEJILHOTO pelIeHHsI Mpo0IeMbl, HABBIK TeHEPUPOBAHUA U O(OpMIICHHUS
COOCTBEHHBIX U/I€H, HABBIK YBAKUTEIHHOT'O OTHOIICHHS K Yy>KUM HJISIM, HABBIK ITyOJIHMYHOTO
BBICTYIUICHHUS TIepe]l ayIuTOpUeH, apryMEHTUPOBAHUS U OTCTAaUBaHUS CBOEH TOYKU 3pEHUSI.

J1J1s TO3UTHBHOTO BOCHPUATHS 00yJaroIIUMHUCA TPeOOBaHUMN MPENoJaBaTelis, MPUBJIe-
YeHHUs] X BHUMaHUS K OoOCyKJaeMOW Ha 3aHATUU HH(OpMalMM, aKTUBU3AIUU WX MO3HABa-
TEIbHOU JESATENIbHOCTH Ha y4eOHBIX 3aHATUSAX MEXAY MpernofaBaTesieM U O0ydaroluMUCs
YCTAaHABIIMBAIOTCS JJOBEPUTEIbHBIE OTHOLLICHUSI.

Ha ydeOGHOM 3aHsATHH COONMIOMAIOTCS OOUICTIPHHATHIE HOPMBI TTOBEACHUS, MpaBHIIA
o01IeHust co ctapmuMu (TIpernojaBareyieM) U CBEPCTHUKaMH (00YyJarouuMUCs), TPUHITUIIBI
y4eOHOW JUCIMILIMHBI U CAaMOOpPTraHU3alUu.

3.1. TpeOGoBaHNsI K MUHUMAJBHOMY MATEPHAJBHO-TEXHHYECKOMY 00ecre4eHHI0
Peanu3zanus yueOHOM 1UCHUIUIMHBI TpeOyeT Hau4Ks yueOHOro KabuHerTa.
Ob6opynoBanue yueOHOro kabuHera:

— y4eOHBIE CTOJIBI U CTYJIBS IO KOJIMYECTBY OOYUaIOIINXCS;
— JIOCKa;
— YepTeKHbII Ha0Op;

TIPOEKTOD;

9KpaH;

HarJIsTHBIE TEOMETPHUECKUE MOJICIIH;

KOMITBIOTEP C JIMIICH3MOHHBIM MporpaMMHbIM obecrieuennem (MSOffice, 2010).

IIporpamMmmHoe ob0ecnievyeHue:

Microsoft Windows (moroBop Ne7810 ot 14.09.2021 nmo 13.09.2022); Microsoft Office

Professional Plus (morosop Ne7810 ot 14.09.2021 nmo 13.09.2022). ZOOM (GecmatHast

Bepcusi) — cBoOoHO-pactpocTpansiemoe 110.

3.2. [leuarHuble H3TaAHUA
1. Amumos, 11I. A. Anrebpa n Hagana MmaTemaTiudeckoro ananuza. 10-11 kiaccer:

y4eOHUK JIs1 00pa3zoBaTeIbHBIX OpraHu3auuii: 0a30BbId U yriayonéHusiil ypoBuu / LI, A.

AmumoB [u ap.]. - Mocksa: [Ipocsemenue, 2018. - 363 ¢

2. boromonos, H. B. Anrebpa u Havyana ananuza : yue6Hoe nocooue aist CIIO /
H. B. boromouios. - M. : U3natensctBo FOpaiit, 2018. - 200 c.

3. Bboromonos, H. B. 'eomerpus : yuebnoe nocobue mis CIIO / H. B. boromo-
70B. - M. : U3patensctBo FOpaiT, 2018. - 92 c.

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

5. Bboromonos, H. B. Marematuka. 3agaun ¢ pemeHusMu B 2 4. Yacts 1 : yuel-

Hoe mocobue mus CITO / H. B. boromornos. - 2-¢ u3i., uchp. u jom. - M. : M3maTenbeTBo
FOpaiir, 2018. - 364 c.



6. Boromornos, H. B. Marematuka. 3agaun ¢ pemieHusMy B 2 4. YacTb 2 : yuel-
Hoe nocobue misa CIIO / H. B. boromonos. - 2-¢ u3a., ucnp. u gom. - M. : M3nareascTBo
FOpaiir, 2018. - 285 c.

7. boromonos, H. B. [Ipaktuueckue 3anstusi mo marematuke B 2 4. Yactp 1 :
yuebHoe mocobue mns CIIO / H. B. boromonos. - 11-e usn., nepepab. u gom. - M. : U3na-
tenbcTBO FOpaiit, 2018. - 285 c.

8. boromonos, H. B. Ilpaktuueckue 3anatus no maremaruke B 2 4. Yactp 2 :
yaeOHnoe nmocodbue mius CIIO / H. B. boromornos. - 11-e u3n., nepepad. u gon. - M. : M3na-
tenbeTBO FOpaiit, 2018. - 217 c.

9. Kpemep, H. III. Marematuka s kosuiemked : yaeonoe nocooue mis CITIO /
H. II. Kpewmep, O. I'. Kouncranturosa, M. H. ®puaman ; mox pen. H. III. Kpemepa. - 10-e
u3., nepepad. u pom. - M. : U3parensctBo KOpaiit, 2018. - 346 c.

10.  [lunaues, B. C. Maremartuka : y4eOnuk u npaktukym mius CIIO / B. C.
[[umaueB ; mox pea. A. H. TuxonoBa. - 8-¢ u3x., mepepad. u momn. - M. : M3naTenscTBO
FOpaiir, 2017. - 447 c.

3.2.2 DJIeKTPOHHbBIE U3aAHNS (3JIEKTPOHHBbIE PeCypPchl)

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

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

3. http://'www.mathelp.spb.ru/index1.htm - Jlekiuu o BbICIICH MaTeMaTHKE

4. http://www.intuit.ru/courses.html - Matemartuka

3.2.3 J/lonoiHUTEIbHbIE HCTOYHHKH

1. Aranacsan, JI.C. Maremaruka: anreOpa ¥ Hadajla MaTeMaTHYECKOTO aHalin3a,
reometpus. I'eomerpust. 10-11 xmaccel: yaeOHUK Juisi 0011e00pa30BaTEIbHBIX OpPraHU3aIUi:
0a3oBbii 1 yriuyoneHnasiii ypoBau/ JI. C. AtanacsH [u ap.]. - Mocksa: I[Ipocsemenue, 2018. -
255 c.

2. Hamunarep, B. A. T'eomerpusi: crepeoMeTpryecKue 3aJadyd Ha TOCTPOCHHE :
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4. KOHTPOJIb ! OIIEHKA PE3YJbTATOB OCBOEHHMS YYEFHOU JUCIIU-

IIJIMHbI

PesyabTaThl 00yueHus

Tloka3aTenu oleHKH

MeToabI OIEHKH

YMmenus:
BBINIOJIHATE ~ apuMeTndeckue | BbImonHseT apudmernde- | Texymuit KOHTposb B hopme
NEHCTBUS, coueTash YCTHBIE H | CKHE IEHCTBUS, cOUYeTas MPaKTUYECKUX 3aHATHUNe 1-

IMUCbMCHHBIC TIIPUCMbI, IPUMC-
HEHUe BBIUNCIIUTEIbHBIX
YCTPOMCTB; HaXOJIUTh 3HAYCHUS
KOPHsl HaTypaJbHOM CTEICHH,
CTCIICHU C paluMOHAJIbHBIM IIO-
KazareineMm, Jorapupma, HUc-
MOJIb3ysl TPU  HEOOXOIUMOCTH
BBIYMCIIUTEIIBHBIE  YCTPOMCTBA;
IIOJIB30BAaTbCA OLEHKOW W IIpHU-
KHMJKOW IIpU MPAKTUYECKUX pac-
qyerax

OKO02

YCTHBIE U TUCbMEHHBIC
MIpUEMBbI, IPUMEHEHHE BbI-
YUCITUTEIIbHBIX YCTPOUCTB;
HaXOJUT 3HAUYEHUS KOPHS
HATypaJbHOW CTENEHHU,
CTETEeHH C PAIMOHAIBHBIM
rokasaresem, Jjorapudma,
UCHOJb3Ys MPU HEOOXO-
JTUMOCTH BBIUUCITUTEh-
HBIE YCTPOMCTBA; MOJIb3Y-
€TCs OLICHKON Y MPUKUI-
KO TIPU MPAKTHIECKHUX
pacuerax

11

HIPOBOJUTH 1O M3BECTHBIM (Op-
MyJlaM U IpaBujiaM npeoOpa3zo-
BaHUSI OYKBEHHBIX BBIPAXEHUH,
BKJIIOYAIOLUX CTENEHH, paau-
KaJbl, JIOTapu(Mbl U TPUTOHO-
MeTpuyeckue GyHKIUU

OKO03 - 04

MIPOBOJIUT 10 U3BECTHBIM
dhopmynaM u paBuIaM
npeoOpa3oBaHus OyKBEH-
HBIX BBIPAXKEHUH, BKIIIO-
YaIOIUX CTETIEHH, paiu-
KaJibl, Jorapu@Mbl ¥ TpH-
TOHOMETpUYeCcKHe (QyHK-
92078

Texymmii KOHTpOJIb B popme
MpaKkTHUeCKuX 3aHsATUN Ne 4,

9,11, 12, 15, 16, 17-20

BBIUUCIIATH 3HAYCHHS YHUCITOBBIX
U OYKBEHHBIX  BBIpAXECHHI,
OCYUIECTBJISIS HEO0OXOTUMBIE
MOJICTAHOBKM H TIpeoOpa3oBa-
HUS

OKO02, 03

BBIYHCIISIET 3HAYEHUS YHC-
JIOBBIX U 6y1(BeHHI)IX BbI-
paxeHui, OCyIIECTBIASA
HeoOXOIMMBIE ITOACTAa-
HOBKHU U TIpeoOpazoBaHus

Texymmii KOHTpPOJIb B popme
MPAKTUYECKUX 3aHITUI

Ne 17-20

OTIpeNieNATh 3HauUeHHe (QYHKIUU
MO0 3HAUEHUIO apryMeHTa NpH
Pa3IMYHBIX Croco0ax 3aJaHus

byHKIUHA

oTpesieNisieT 3HaYCHHE

(YHKIIUH 110 3HAYEHUIO
apryMeHTa IpH pa3ind-
HBIX CII0C00ax 3aIaHus

Texymmii KOHTpPOJIb B popme
MPAKTUYECKUX 3aHITUI

Ne 26, 29




OK02-0 4

byHKIIIN

CTpOUTh TpadUKd H3YYEHHBIX

byHKIMHA
OK02

CTPOUT TpauKH H3ydeH-
HBIX QyHKITUI

Texymmii KOHTPOJIb B popme
IPAKTUYECKHUX 3aHITHH
Ne 27, 28, 30, 32, 33

OIKCHIBATh TO TpaduKy IMoBe-
JIeHHEe ¥ CBOICTBa (YHKIHH,
HaxoJUTh 10 Tpaduky GyHKIIUU
HauOoOJbIINE W HAUMEHbBIINE
3HAYCHUS

OK 06

OTMHCBIBACT 110 TpaduKy
MOBEACHHUE M CBOMICTBa
GbyHKIMA, HAXOIUT IO
rpaduxy byHKIMN
HauOoJbIINE U HaUMEHb-
[IKC 3HAYCHHS

Texymuit KOHTPOIb B popme
MPAaKTUYECKUX 3aHITUI

Ne 30-33

pemiatb ypaBHEHHUs, IPOCTEM-
LIME CHCTEMBl YpPaBHEHMH, HC-
MOJIB3Ysl CBOMCTBA (PYHKUIHMHA U
uX rpaduKu

OKO02, 03

pelaer ypaBHEHUs, Ipo-
CTEHIIME CHUCTEMBI YpaB-
HEHUH, HCMOJb3ys CBOM-
cTBa (QYHKIMHA M WX Tpa-
huku

Texymuit KOHTPOIb B popme
MPAaKTUYECKUX 3aHITUI

Ne 21-24, 34-38, 39, 40

BBIYHCIIATh TPOU3BOJHBIE 3Jie-
MEHTApPHBIX (YHKIHH, HCIONb-
3ys CIIPAaBOYHBIC MAaTEPUATIBI
OKO04

BBIYUCIISIET TTPOU3BOHBIC
JMIEMEHTapHbIX (DYHKUUH,
WCIIONB3ysl  CIPaBOYHbBIC
MaTepuabl

Texymmii KOHTPOJIb B popme
MPAKTUYCCKHUX 3aHITHIHA
Ne 51-53

UCCIENOBATh B MPOCTEUIIMX
ciydasx (yHKUIUMM Ha MOHOTOH-
HOCTb, HAXOJIUTh HauOOJbIINE U
HalMEHbIIME 3HAa4YeHUs (QyHK-
UM, CTPOUTh TpaduKU MHOTO-
YJICHOB C HCHOJb30BAHUEM aIl-
napaTa MaTeMaTH4YeCKOro aHa-
am3a

OK02,06

ncciaeayer B MPOCTEHIINX
ciyyasix (QyHKIMM Ha MoO-
HOTOHHOCTb, HaXOAUT
HauOoJyplIMe M HauMEHb-
mMe 3Ha4eHus (yHKIHH,
CTPOUT TpadUKH MHOIO-
YJIEHOB C UCIOJIBb30BAHUEM
anmapara MaTeMaTH4EeCKO-
ro aHaJIn3a

Texymmii KOHTPOJIb B popme
MPAKTUYECKHUX 3aHITHIHA
Ne 54, 55

pelars paluoHalIbHbIE, II0Ka3a-
TelIbHBIE M JIOTapU(PMUUECKHE
YPaBHEHUS U HEPABEHCTBA
OKO06,07

pelmaer  pauuOHAIBHBIE,
NOKa3aTeabHbIE U JIOTa-
puUpMHUECKUE YpaBHEHUS
1 HEPAaBEHCTBA

Texymmii KOHTpOJIb B popme
MPaKTHYECKUX 3aHATUN Ne 5,

13, 37, 39

UCIOJIb30BaTh Ul MPUOINKEH-
HOT'O PELEHUs] YpAaBHEHUN U He-

PaBEHCTB rpapuuecKuil METO
0OK02,03

WCIIONB3YEeT JIA TMpUOIH-
KEHHOI'O PpEUICHMs] ypaB-
HEHMA W HEPABEHCTB Ipa-
(duyeckuii MmeTox

Texyuuii KOHTpoOIb B hopme
PaKTUYECKOTI0 3aHATUSA
Ne 41

n300paxaTb Ha KOOPAMHATHOM
IUIOCKOCTH MHOKECTBA  pellle-
HUW NPOCTEHIINX YpaBHEHUH WU
UX CUCTEM
OKO02 — 04

n3o0pakaeT Ha KOOPAH-
HAaTHOM IUIOCKOCTU MHO-
JKECTBA pEUIeHUuH Ipo-
CTEHIINX YpaBHEHUU U UX
CUCTEM

Texyuuii KoHTpoOIb B hopme
MPAKTUYECKHUX 3aHATHH
Ne 26, 28, 38

pemaTts mpocTeiue KoMOuHa-
TOpHBIE 33Ja4d METOJIOM Iepe-
0opa, a TakKe C MCIOIb30BaHU-
€M U3BECTHBIX (popmyi

OKO02 — 04, 06

pelaeT npocTeime KoM-
OWMHATOpHBIE 3a7a4ud Me-
TOJOM mepebopa, a Takxke
C WCIONB30BaHUEM W3-
BECTHBIX (hOpMYIT

Texymumii KOHTpPOJIb B popme
MPAKTUYECKUX 3aHITUI

Ne 42-44

BBIYUCIIATHL B HpOCTeI\/'IIHI/IX CJ'Iy-
JasX BEPOSTHOCTH COOBITHH Ha
OCHOBE IIOJICYETAa YKCJIA HCXO-
JIOB

BBIYUCIISICT B HpOCT@fIHIPIX
ClIy4asix BEpOSITHOCTH CO-
OBITHII Ha OCHOBE IIOJCYE-
Ta Yucia UCXOJ0B

Texyuuit KOHTpoOIb B hopme
MPAKTUYECKHUX 3aHATHH
Ne 45-47




OK 02,09

pacrio3HaBaTh Ha 4YepTekax H
MOJETSIX ~ TPOCTPAHCTBCHHBIC
(GOpMBI; COOTHOCUTH TpEeXMep-
HBIE OOBEKTHI C UX ONUCAHUSIMH,
M300paKEHUSIMU

0OK02,03

pacro3HaeT Ha dYepTexax
U MOJENsAX MPOCTpaH-
CTBEHHBIE (DOPMBI; COOT-
HOCUT TpEXMEpHbIE O00b-
eKTBl C WX ONHCAHUSIMH,
M300paKCHUSIMU

Texymmii KOHTPOJIb B popme
IPAKTUYECKHUX 3aHITHH
Ne 67-69

OIKCBIBATh B3aMMHOE PAaCIIOJO-
KEHHE NPAMBIX M IJIOCKOCTEH B
IIPOCTPAHCTBE

0OK02,03

OIMCHIBAET B3aMMHOE pac-
MOJIOKEHHE MPSMBIX U
IUIOCKOCTEN B IPOCTPAH-
CTBE

Texymmii KOHTPOJIb B popme
IPAKTUYECKHUX 3aHITHH
Ne 60-66

AQHAJIM3UPOBATh B IPOCTEUIINX
CIIydasiX B3aMMHOE PacIoyioxke-
HUE 00BEKTOB B POCTPAHCTBE

0OK02,03,06

AHaJM3UPYEeT B IMPOCTEH-
IUX CIIy4asX B3aWMHOE
pacroyioxxeHue OOBEKTOB
B IIPOCTPAHCTBE

Texymmii KOHTPOJIb B popme
MPAKTUYECKHUX 3aHITHH
Ne 60-69

n300pakaTh OCHOBHBIE MHOTO- | H300paxaeT ocHoBHbIe | Tekymuii KOHTpOIIb B hopme
TPAaHHUKH U KPYTJIbIC TEJa; Bbl- | MHOTOTPAHHUKH M KPYT- | MPAKTHYECKUX 3aHATHIA
HOJTHSATh YEPTEXKU IO YCJIOBHUSM | JIble  Tena;  BhIIOJHsET | Ne 67-69

3aa4 YePTSIKU TI0  YCIIOBHSM

OKO02 — 04 3aaq

pemiath IJIAHUMETPUYECKUE U | peliaeT  IulaHuMeTpuue- | TeKylmui KOHTpob B hopme
MPOCTEUIINE  CTEPEOMETPUYE- | CKHE€ W TPOCTEUIINE CTE- | MPAKTUYECKUX 3aHITUI

CKHE 3aJaud Ha HaXOXIeHHUe | peomeTpuueckue 3agaum | Ne 70-74

TCOMETPHUYCCKUX BCJIMYMH | HA HAXOXJIECHUE TI'eOMET-

(I1MH, YTIoB, IUIOMIAAeH, 00be- | pUUYeCKUX BEIUYUH (IJIMH,

MOB) YIJIOB, IUIONIAJiel, oO0be-

OK04,09 MOB)

UCIIONIb30BAaTh TIPH  PEIICHHWH | HCIIOJIB3YeT MPHU pelieHur | Tekymuid KOHTPOJIb B popme

CTEPEOMETPUYECKUX 3aJad ILIa-
HUMETpUYeCcKue (HaKkTbl U METO-
JbI

OK02,04

CTEpPEOMETPUYECKHUX 3a/1ad
IUTaHUMETpUYecKre  (Qak-
Tl 1 METOJIBI

IIPAKTUYECKUX 3aHATUI
Ne 60-74

MMPOBOAWUTH AOKA3aTCIbHBIC pac-
CYKACHUA B XOAC PCHICHUSA 3a-

MIPOBOJUT JIOKA3aTeIbHbIE
pacCcyXAeHHUsI B XOIE pe-

Texyuuii KOHTpoOIb B hopme
NPaKTUYECKUX 3aHATUIN

ad. IIEHHU 3a1a4 Ne 60-74

OKO04

3uanus:

3HAYEeHUE MaTeMaTHYeCKO# | OCO3HaeT 3HaueHWe Mate- | TeKylmii KOHTPOJIb B Gopme

HAyKM JUIs PEeLIeHus 3a7ad, BO3-
HUKAIOIIUX B TEOPUH U MPAKTH-
K€; LIMPOTY U B TO XK€ BpeMs
OTPaHUYEHHOCTb  MPUMEHEHUS
MaTEMaTUYECKUX METOM0B K
aHaJIU3y U HUCCIEIOBAaHMIO IPO-
LIECCOB U SIBJICHUH B NPUPOAE U

oOmecTBe
OKO01 - 04, 06,09

MaTUYECKOW HAyKH JJis
pelICHud 3aJa4, BO3HHKaA-
IOIIUX B TEOPUM U MpaK-
THUKE;

MOHMMAET HIMPOTY U B TO
Xe BpeMA OrpaHHU4YCH-
HOCTh TMPUMEHEHUs Mare-
MAaTHU4YCCKUX METOAOB K
aHAJIM3y M HUCCIIEI0BAHUIO
MPOLECCOB U SBJICHUWA B
puUpoJe U 00IIEeCTBE

MPAKTHYCCKHUX 3aHATHIA
Ne 1-78




3HAYCHUE IPAKTUKA M BOIPO-
COB, BO3HHKAIOIIMX B caMOM Ma-
TeMaTuke i1 GOPMHUPOBAHUS U
pa3sBUTHUSA MaTeMaTU4eCKOn
HAyKH; MCTOPHUIO Pa3BUTHA IIO-
HATHS YMCIIA, CO3/IaHUs MaTeMa-
TUYECKOI0 aHAJIN3a, BO3HUKHO-
BEHMI U Pa3BUTHUS FEOMETPUH

OK 01 — 04, 06,09

MOHUMAET 3HAaYeHHUE MpaK-
TUKUA U BOIIPOCOB, BO3HU-
KaloIIMX B caMOM MaTeMa-
TUKE 751 (OpMHUPOBaHUS
U pa3BUTHA MareMaruye-
CKOU HayKH;

3HAeT HMCTOPUIO Pa3BHUTHUSL
MOHATHUSL YHCIA, CO3/IaHUS
MaTeMaTU4ecKoro aHalu-
3a, BOBHUKHOBEHHUS U pa3-
BUTHS T€OMETPHH;

Texymmit KOHTpOIbL B popme
MPAaKTUYECKUX 3aHITUI

Ne 49-78

YHUBEpCAJIbHBIM XapakTep 3a-
KOHOB JIOTMKH MaTE€MaTUYECKHUX
pacCykIeHH, UX NPUMEHHU-
MOCTb BO BCEX 00JacTAX dYelo-
BEUECKOM NEATEIIbHOCTH

0OKO06,09

IIOHUMAET  yHUBEpCalb-
HBI XapakTep 3aKOHOB
JIOTUKX MAaTeMaTHU4YCCKUX
paccyXJIeHHUI, UX IMpHUMe-
HHUMOCTH BO Bcex o00Ja-
CTAX YEJIOBEYECKOU Jies-
TEJIBHOCTH,

Texymmii KOHTPOJIb B popme
IPAKTUYECKHUX 3aHITHH
Ne 42-44, 48

BEpPOSITHOCTHBIA XapakTep pas-
JUYHBIX IPOLECCOB OKpYKaro-

IIEro Mupa
0OKO03,04,09

OCO3HAEeT BEPOSITHOCTHBIN
XapaxkTep Ppa3IMYHbIX
IIPOLIECCOB OKPYKAIOLIErO
MHPA.

Texymuit KOHTpOIb B opme
MPAKTUYECKUX 3aHATHI

Ne 45-47
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