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1. OBHIAS XAPAKTEPUCTUKA
OBIHIEOBPA3OBATEJIBHOI'O ITIPEJMETA
«MATEMATHUKA»

1.1.MecTo mpeaMera B CTPYKTYpe NpodeccnoHaIbLHOM
o0pa3oBarteabHoii mporpammbl CIIO:

O61eo0pazoBaTeNbHbIN TpeAMET «MaTeMaTrKay ABISIETCS 0053aTeIbHON YacThiO
00111e00pa30BaTEIHHOIO ITUKIIA 00pa30BaTEIHLHON MIPOTPAMMBI B COOTBETCTBUU C
dI'OC CIIO:
23.01.17 — Mactep no peMOHTY U 00CITyKUBAaHUIO aBTOMOOUJICH
09.01.03— OmepaTop WHDOPMAITMOHHBIX CUCTEM U PECYPCOB.

1.2. IIe.]'lI/I H INIAHUPYEMbIE Pe3yJabTaThl 0CBOCHUSA NpPeaAMETa:

1.2.1. Ilnanmpyemble pe3yJabTaTbl OCBOCHHs 001Ie00pa3oBaTeJIbHOU
aucUIINHLI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO
Oco0oe 3Hauenue npeamer umeer rnpu hopmupoBanuu 1 pazputun OK u 1K
(Tabmuma 1)



O01mue KOMIeTeHIINHU

IInanupyeMble pe3yJbTaThbl 00y4eHHS

Oo6uue’ Ilpeamernbie’
OK 01 Bei6upats ciocoObt -TOTOBHOCTh K Tpyldy, OCO3HaHUE LIEHHOCTH -BJIAJETh METOJIaMH JI0Ka3aTEIbCTB, AITOPUTMAMK
pelieHus 3aaau MacTepcTBa, TPYA0II00uE; peleHus 3aaa4; ymeHue GopMyaupoBaTh onpeaencHus,
npodeccnoHaTBEHOMI - TOTOBHOCTh K  AKTHBHOM  JI€SITEIIbHOCTHU AKCHOMBI U TEOPEMBI, IPUMEHSTh UX, TPOBOJIUTH
NesITeNIbHOCTH TEXHOJIOTUYECKON U COLMAIbHON HANpaBIeHHOCTH, JI0Ka3aTeIbHbIE PACCYKICHUS B XOJ€ PEIlICHNUs 3a/a4;
MIPUMEHUTETBEHO CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH H - YMETb ONEPUPOBATH MOHATUIAMHU: CTETICHb YHCIIA,

K pa3/InMYHbIM KOHTCKCTaM

CaMOCTOSITEIILHO BBITIOIHATH TAKyIO JAEATEILHOCTD;
- HHTEpeC K pa3inyHbIM cepam mpodeccuoHaTbHON
JeATeLHOCTH,

Osnanenue YHUBEPCATHHBIMU y9eOHBIMU
M03HABATEIbHBIMU JICHCTBUSIMH:

a) 0a30BbIC JJOTUYECKHE JICHCTBHUS:

- CaMOCTOSITEIILHO dbopmynupoBaTh u

aKTyaJIM3upoBaTh MPOOJIEeMy, paccMaTpUBaTh €€
BCECTOPOHHE;

- YCTaHaBJIMBAaTb CymeCTBeHHBIﬁ IIPpU3HAK HJIN
OCHOBaHHUs U CPAaBHEHUS, KIACCU(PHUKAIMA U
0000IIICHHS;

- ONpeNeNsATh UEeNH JICATEIbHOCTH,
mapaMETpPhl U KPUTCPHUU UX JOCTUIKCHUA,
- BBISIBJIATH 3aKOHOMEPHOCTH M MIPOTHBOPEUUS B
paccMaTpruBACMBIX ABJICHUAX,

- BHOCHTh KOPPEKTHBHI B JICATEILHOCTD, OIICHUBATH
COOTBCTCTBHUEC PE3YJbTATOB LECIAM, OLCHUBATH PHUCKU

- TOCJICAICTBUI JIEATEIBHOCTH; Pa3BHBATh KPEATUBHOEC
MBIINJICHUE TTPH PEIICHNH KU3HCHHBIX HpO6HeM

0) 6a30BBIC UCCIICIOBATEIIbCKUE ICHCTBUS:

- BIQJIETh HaBBIKAMH y4e€OHO-UCCIIEIOBATEILCKOU |
HpOCKTHOI\/'I ACATCIIBHOCTH, HAaBBbIKaMH Pa3spCIICHUA
npobiuem;

- BBIABJIATH
aKTyaJM3UpOBaTh 3ajauy,

3aJaBaTb

MMPUYUHHO-CJICACTBCHHBIC CBsA3HU n
BbBIJIBUT'ATh THUIIOTC3Y CC

Jorapu@m 4uciia; yMEHHE BbIOJIHATh BBIYMCICHUE
3HAYEHUH U MPe0OPa30BAHUS BRIPAKEHUN CO CTCTICHSIMH U
Jorapupmamu, IpeoOpa3oBaHus IPOOHO-pAIIMOHATBHBIX
BBIPAKECHMUI;

- YMETh OIEPUPOBAThH MOHATUSIMHU: PALlUOHAIIbHBIE,
MppalMOHATIbHBIE, IOKAa3aTeNIbHbIE, CTCIICHHBIE,
JorapupMHUECKue, TPUTOHOMETPUYECKHE YPAaBHEHUS U
HEPABEHCTBA, UX CUCTEMBI;

- YMETh OIIEPUPOBATh MOHATUAMU: (QYHKIINS, HETIPEPBbIBHAS
GyHKIMS, IPOU3BOHASA, IEPBOOOpa3Hasi, ONpeAEICHHBIN
MHTETpaJl; yMETh HAXOAUTh IPOU3BOAHBIE JIEMEHTAPHBIX
GyHKIUH, UCII0NIB3YS CIIPABOYHBIE MaTepUaIbl;
UCCIIEI0BATh B IPOCTEHUIINX clyyasiX (yHKIIMU Ha
MOHOTOHHOCTb, HAXOJIUTh HAMOOJIbLIINE U HAUMEHBIIIHNE
3Ha4YeHUs1 GYHKUUN; CTPOUTH Ipa K1 MHOTOUIICHOB C
MCIOJIb30BaHUEM arapaTa MaTeMaTUYECKOr0 aHan3a;
IIPUMEHSTH IPOU3BOIHYIO IIPU PELLIEHUH 3a1a4 Ha
JIBUKECHHUE;

pelaTh NPaKTUKO-OPUEHTUPOBAHHBIE 3a/1a4 HA
HauOOoJIbIIME U HAMMEHbIINE 3HAUCHUS, HA HAXOXK/CHHE
IIyTH, CKOPOCTH U YCKOPEHUS;

- YMETh ONEPUPOBATh MOHATUSAMU: palllOHANIbHAS QYHKIHS,
nokaszarenbHas QyHKIMs, CTereHHast QyHKIHs,
norapudmuueckas QyHKIHS, TPUTOHOMETPUUECKHE
¢byHKuMU, 0OpaTHbIE QYHKIMH; YMEHUE CTPOUTH rpaduKu
M3YYEeHHBIX (DYHKLNH, UCTIONIB30BaTh IpaQuKu Ipu




pelieHusi, HaXOJUTh apryMEHTHI i J0Ka3aTesIbCTBa
CBOMX YTBEpXJICHUMU, 3a7]aBaTh MapaMeTpbl U KPUTEPUH

pelieHus;
- AHAJU3UPOBATH IOJIYYEHHBIE B XOJ€ PEIICHUS 3a/1a4i
pe3yJbTaThl, KPUTUYECKH OLIEHUBATh ux

JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

- YMCTh INCPCHOCUTH 3HAHUA B IIO3HABATCIIbHYIO H
IIPAKTUYECKYIO 00JIaCTH KU3HEAEATEIIbHOCTH;

- yYMETb  HHTEIPUPOBATL 3HAHUA U3  PasHbIX
IPEIMETHBIX 00JIacTeH;

- BBIIBUI'aTb HOBBIE WJCH, NpeaIaraTb OpUIMHAJIbHBIC
MOAXOABI U PELIECHUS;

U CIIOCOOHOCTb UX UCHOJIb30BAHUS B II03HABATEIILHON U
COLIMAJIBHOM ITPAKTHUKE

M3Y4YEHUH MPOLIECCOB U 3aBUCUMOCTEH, MPU PEIICHUH 33124
U3 IPYrUX Y4eOHBIX NMPEJAMETOB U 33/1a4 U3 PeaibHOM
JKU3HU; BEIPAXKATh GOPMYJIaMU 3aBUCUMOCTH MEXITY
BEJIMYUHAMU;

- YMETh pellaTh TEKCTOBBIC 33/1a4M Pa3HbIX TUIIOB (B TOM
qrclie Ha MPOLIEHTHI, JOJU U YaCTH, Ha JBHKEHUE, paboTy,
CTOMMOCTH TOBAPOB U yCIyT, HAJIOTH, 33]]a491 U3 00JacTH
YIOpaBlIEeHUS JIMYHBIMU U CEMEUHBIMU (pUHAHCAMH);
COCTaBJISITh BBIPAXKEHUSI, yPAaBHEHHU S, HEPABEHCTBA U UX
CUCTEMBI 10 YCIOBUIO 33a]]a4M, UCCIIEIOBATDH MOJIYYEHHOE
pelIeHre U OLIEHUBATh MPABAONOA00HOCTh PE3YJILTATOB;
- YMETh ONIEPUPOBATH MOHATUAMHU: CPEIHEE
apumernyeckoe, MeiaHa, HauboJIbIlIee U HAUMEHbIIIEee
3HAYEHMUs, pa3Max, JUCIIEPCHs], CTAaHIapPTHOE OTKJIOHEHUE
YHCIOBOTO HabOpa; yMeTh U3BIIEKATh, MHTEPIPETUPOBATH
nH(popMaIrIo, MPEJCTaBICHHYIO B Ta0JIMIIAX, HA
quarpammax, rpaukax, OTpaskarollyro CBOWCTBa
peaTbHBIX MPOIIECCOB U SBJICHHI; TPEICTABIISATD
MH(OPMAIIHIO C TOMOIIBIO TAOIHI] U JUArpaMM;
MCCJIEI0BATh CTATUCTHYECKHUE TAHHBIC, B TOM YHCIIE C
MPUMEHEHHEM TpaUIeCcKUX METO/I0OB U DJEKTPOHHBIX
CPEJCTB;

- YMETh ONEPHUPOBATH MOHATUAMHU: CIIYUANUHBIA ONBIT U
CiyyaifHOE COOBITHE, BEPOATHOCTD CIIyUYalHOTO COOBITHS;
YMEHHUE BBIYUCIISITh BEPOSATHOCTD C UCIIOIb30BAHUEM
rpau9IeCcKUX METOJIOB; MPUMEHSITH (POPMYITBI CIIOKEHUS
U YMHOXEHHSI BEPOSITHOCTEH, KOMOMHATOPHBIE (DaKThI U
(GhOpMyJITBI IPY PEIICHHUH 3a7a4; OIEHUBATh BEPOATHOCTH
peabHBIX COOBITHIA; 3HAKOMCTBO CO

CIy4YallHBIMU BEJTUYMHAMU; YMEHUE TPUBOIUTH PUMEPHI
MPOSIBIICHUS 3aKOHA OOJBIINX YUCEINl B TPUPOIHBIX U
OOIIIECTBEHHBIX SIBICHUSX;

- YMETh ONIEPUPOBATH MOHATHUSIMH: TOUKA, TIPsIMas,




IJIOCKOCTh, MPOCTPAHCTBO, IBYTPAHHBIN YOI,
CKpEIIMBAIOIIMECS MPSIMbIE, MapaJLICIbHOCTh U
MEPIECHANKYISAPHOCTD MPSAMBIX U IJIOCKOCTEM, YroJl
MEXK]y TIPSMBIMH, YTOJI MEXKAY MPSIMOM U TIJIOCKOCTHIO,
YIoJI MEKY TIOCKOCTSIMU, PACCTOSIHUE OT TOYKH J10
TJIOCKOCTH, PACCTOSTHUE MEXKTy TPSIMBIMU, PACCTOSHUE
MEK]1y TUIOCKOCTSIMU; YMEHHUE UCIIOIb30BaTh MPU
peIIeHUH 3a71a4 U3y4YeHHBIC (DaKThI U TEOPEMBI
TUTAHUMETPUH; YMEHUE OLIEHUBATh Pa3MepPbl 00bEKTOB
OKpPY>KaIOIIEro Mupa,

- YMETb ONEPUPOBATH MOHATUSAMU: MHOTOTPAHHUK, CEUCHUE
MHOTOTpaHHHKA, KyO, mapaienenumne, Ipu3ma,
nupamua, Gurypa u moBEpXHOCTh BpaIllCHHUS, LIJIUH]IP,
KOHYC, 1ap, cdepa, ceueHus: GuUrypsl BpaieHus,
IUIOCKOCTh, Kacaromascs chepsl, IMIINHIPA, KOHYCa,
IJIOIA b TOBEPXHOCTU MTUPaMU/IbL, IPU3MbI, KOHYCA,
WIMH]IPA, TUI0Maab chepbl, 00beM Ky0a, MPSMOYTOJIBLHOTO
napajuiesienuIie1a, MUpaMuabl, IPU3MbI, HUIUHIPA,
KOHYCa, Il1apa; yMeHUe U300pakaTh MHOTOTPAHHUKH U
IOBEPXHOCTHU BPALLECHUS, UX CEYEHUS OT PYKH, C IIOMOLIBIO
YEPTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX CPE/ICTB;
YMEHHE PacrO3HaBaTh CUMMETPHUIO B IIPOCTPAHCTBE;
YMEHHME pacno3HaBaTh MPABUIbLHBIE MHOTOTPAHHUKH;

- YMETh ONIEPUPOBATH MOHATUSIMHU: IBUKEHHE B
MPOCTPAHCTBE, MOJ00HBIE (PUTYPHI B IPOCTPAHCTBE;
HCIIOJIb30BaTh OTHOIIICHHE TUIOMAEH MOBEPXHOCTEN 1
00BeMOB MOAOOHBIX (GUTYD MPH PEIICHUN 33]1aY;

- YMETh BBIYHUCIISITh TEOMETPUIECCKHE BETUINHBI (JJTMHA,
YTOJI, TUIOIIa/lb, 00BEM, MIIOMAAb TOBEPXHOCTH),
WCIIONB3YS U3YYEHHBIE POPMYIIBI U METOJIBI;

- YMETh ONEPUPOBATH MOHATUSAMHU: MPSIMOYTOJIbHAS
crucTemMa KOOPAUHAT, KOOPAUHATHI TOUKH, BEKTOD,
KOOPJMHATHI BEKTOPA, CKAJIIPHOE MPOU3BEJICHHUE, YTOJI




MEXy BEKTOPaMH, CYMMa BEKTOPOB, IIPOU3BEICHUE
BEKTOPA Ha YHUCJI0; HAXOJUTH C IIOMOIIBIO U3Y4YEHHBIX
(bopMyIT KOOpAMHATHI CEPEAUHBI OTPE3KA, PACCTOSTHHUE
MEXy IBYyMsI TOUKAMU;

- YMETh BBIOMPATh MOAXO SN U3YYSHHBIH METO IS
pelLeHMs 3a]a4u, paclo3HaBaTh MaTeMaTu4eckue GakThl U
MaTeMaTHYECKUE MOJEIH B IPUPOTHBIX U OOIIECTBEHHBIX
ABJICHUSX, B UCKYCCTBE; YMEHHUE IPUBOJUTH IIPUMEPHI
MaTE€MaTUYECKUX OTKPBITUM POCCUNCKON U MUPOBOU
MaTEeMaTUYECKON HayKH.

- YMETbh OIIEPUPOBATH ITOHATHUAMHU: ONPEIECICHUE, AKCUOMA,
TeopeMa, CIIEACTBUE, CBOMCTBO, IPU3HAK, 10KA3aTEIbCTBO,
paBHOCHIIbHBIEC (POPMYITHPOBKH; YMEHHE (POPMYITHPOBATH
00paTHOE U MPOTUBOIIOJIOKHOE YTBEP)KICHHUE, IPUBOIUTD
IIPUMEPBI X KOHTPIIPUMEPSHI, UCII0JIB30BaTh METO/L
MaTeMaTHYECKON MHAYKLUHU; IPOBOJUTD JOKA3aTEIbHbIC
pacCyKJIeHHs IPU PELICHUH 3aa4, OLICHUBATH JIOTHYECKYIO
[IPaBUIILHOCTD PACCYXKICHUN;

- YMETb OIIEPUPOBATH ITOHATUAMU: MHOKECTBO,
ITOJAMHOKECTBO, ONEPALMH HAJl MHOKECTBAMU; YMEHUE
HCIIOJIB30BaTh TEOPETUKO- MHOXKECTBEHHBIN ammnapar 1
ONMCAHUs PEATbHBIX IIPOLECCOB U SIBIICHUN NTPU

pelLIeHUH 3aJa4, B TOM YHCIIEe U3 IPYTUX YUeOHbBIX
IIPEAMETOB;

- YMETh OIIepPUPOBAThH MOHATHIMU: Tpad, CBA3HBIHN rpag,
JIepeBo, LUK, Tpad Ha INIOCKOCTH; YMEHHE 33/1aBaTh U
OIUCHIBATH Tpadbl pa3IMYHBIMU CIIOCOOAMU;
MCIOJIb30BaTh Tpadbl NMPH pelIeHUN3a1ay;

- YMETh CBOOOJTHO OMEPUPOBATH MOHATUAMHU:

COUYETaHME, IEPECTAHOBKA, YUCIIO COYETAHUM, YUCIIO
NepecTaHoBOK; OMHOMHEBIOTOHA; yMEHHE PUMEHSTh
KOMOMHATOpHbIE (DAKThI U PACCYKACHUS IS PEeLLICHUs
3az1ad;




-yMETh ONEPUPOBATh NOHATUAMU: HATYPaJIbHOE YHCIIO,
L[EJI0€ YNCII0, OCTATOK I10 MOYJIIO, PAllMOHAIBHOE YHCIIO,
UPPALMOHATIBHOE YMCII0, MHOXKECTBA HAaTypajbHbIX,
LENIbIX, PALIMOHAJIBHBIX, JNCHCTBUTEIbHBIX YHCEI;
YMEHHE HCIOJIB30BaThIIPU3HAKU AETUMOCTH,
HaUMEHbUIMKA OOIIMI eIUTeNb U HAUMEHbIlee obLee
KpaTHOe, alropuT™ EBKinja npu pemeHunsangay;
3HAKOMCTBO C Pa3JIU4HBIMU MO3ULIMOHHBIMHA CUCTEMAMHU
CUMCIICHUS;

- yM€Th CBOOOJIHO OIIEpUPOBATh MOHATUAMU: CTENEHb C
LIeJIBIM TI0Ka3aTesieM, KOPEHb HaTypaJIbHOM CTEIEHH,
CTEIEHb C PAllMOHAIbHBIM IIOKA3aTENIEM, CTEIIEHD C
JIEHCTBUTEIIbHBIM (BEIIIECTBEHHBIM) IMOKa3aTEeJIEM,
jorapudm 4ucia, CHHYC, KOCUHYC UTaHI€HC
IIPOU3BOJILHOTO YHCIIA;

- YMETbH OIIEPUPOBATh NOHATUIMHU: TOXKAECTBO,
TOKJECTBEHHOE NpeoOpa3oBaHue, ypaBHEHNUE,
HEPaBEHCTBO, CCTEMa YPaBHEHUIN U HEPABEHCTB,
PaBHOCHJIBHOCTb YPaBHEHMI, HEPABEHCTB U CUCTEM,
paloHaIbHbIE, UPpAllIOHATIbHBIE, TOKA3aTENbHbIE,
CTETIEHHbIE, Torapu(MUIECKUe, TPUTOHOMETPUUECKHUE
YpaBHEHHUS, HEPABEHCTBAU CHCTEMbI; YMEHHE pellaTh
YPaBHEHHsI, HEPABEHCTBA U CUCTEMBI C IIOMOILBIO
pa3INYHBIX NPUEMOB; pelIaTh YpaBHEHUS, HEPABEHCTBA U
CUCTEMBI C IIapaMEeTPOM; IPUMEHATh YPABHEHMUSI,
HEPAaBEHCTBA, UX CUCTEMBI JJIs PEILICHUSI MAaTeMaTUYECKUX
3aJa4 U 3a/1a4 U3

pa3nMYHbIX 00JacTeil HayKU W peabHOM JKU3HU;

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHIMHU: TpaduK
byHKIuM, oopaTHas GYHKIIUS, KOMIIO3ULUs (YHKIUH,
JTUHeWHas QyHKIUs, KBaJpaTuyHas QyHKIHS, CTeTIEHHAs
GyHKIUS C LEeTBIM [TOKa3aTeIeM, TPUTOHOMETPUUYECKHE
¢$yHKIMHU, 0OpaTHbIE TPUTOHOMETpUYECKHE (DYHKIIMH,




noKasarenbHas u Jorapudmuueckas GyHKINN; yMEHUE
CTPOUTB IpapUKH (PYHKIMIHI, BBIIOIHATH IPeOOpa30BaHUs
rpaduKoB GyHKIHIA;

YMEHHUE UCI0JIb30BaTh rpaduku GYHKLUUHN 7S U3y4EHUsS
IIPOLIECCOB U 3aBUCUMOCTEH MpU PELIEHUH 3a/1a4 U3 IPYTUX
y4eOHBIX IPEAMETOB U U3 PEalbHOM KU3HU; BbIPAXKaTh
(dbopMyrIaMu 3aBUCIMOCTH MEX/y BETMUYNHAMU;

yMEHHE CBOOOHO ONEpUPOBATh MOHATUIMU: YETHOCTb
(byHKIMH, TEPHOANYHOCTD (PYHKIIUH, OTPAHUIEHHOCTh
(GYHKIMH, MOHOTOHHOCTb ()YHKIIUH, SKCTPEMYM
¢GyHKIMHM, HanOOJIbIIIEE U HAUMEHbIIIEE 3HAUCHUS
(GYHKIMU Ha IPOMEKYTKE; YMEHUE POBOAUTH
uccienoBanue QyHKINN;

YMEHHE HCII0JIb30BaTh CBOMCTBA U rpaduku GyHKUUN 1715
pellieHns ypaBHEHU, HEPABEHCTB U 33Ja4 C IapaMeTpaMu;
n300pakaTh Ha KOOPIAUHATHOM MIIOCKOCTH MHOXKECTBA
pELIEHNUI YpaBHEHHUI, HEPABEHCTB U UX CUCTEM;

- YMETh CBOOOJIHO ONEPUPOBATH MOHATHIMU:
MOCJIEI0BATENBHOCTD, apudMeTndecKas Iporpeccus,
reoMeTpHuecKas Mporpeccusi, 0eCKOHEUHO yObIBaroIas
reoMeTpuYecKas Iporpeccus; yMeHue 3a1aBaTh
IIOCJIEZI0BATEIBHOCTH, B TOM YHCJIE C TOMOIIBIO
PEKYpPPEHTHBIX (POpMYT;

- YMETb ONEPUPOBATH MOHATUSIMH: HETIPEPHIBHOCTD
(byHKIMHU, aCUMIOTOTHI Tpaduka GyHKIMH, TIepBas U
BTOpas MpOoU3BoIHAs GYHKIIUH, TEOMETPUUECKHUH 1
(bu3MYECKUI CMBICI MPOU3BOIHOM,

nepBooOpasHas, onpeaeeHHbI HHTErpall; yMEHHE
HaXOJUTh ACUMIOTOTHI Irpaduka GyHKINU; YMEHHE
BBIUHCIISATH MIPOU3BOIHBIECYMMBI, TPOU3BEICHNUS,
YaCTHOT'O ¥ KOMITO3UIIMU (DYHKIMH, HAXOIUTh YpaBHEHHE
KacaTelIbHON K rpa@uKy (YyHKIINH;

YMEHHME HCII0JIb30BATh NPOU3BOJAHYIO IS MCCIIEIOBAHMUS




(bYHKUIMN, A HAX0KJICHUS HAMITYYIIero pelieHus B
IIPUKJIAIHBIX, B TOM YUCJIE COLUAIBHO-DKOHOMUYECKUX U
¢du3nveckux 3aaayax, Ui ONpeesIeHUs] CKOPOCTH U
YCKOPEHHUS; HAaXOAMUTh IUIOIAAM U 00BEMBI GUTYp C
IIOMOUIbIO0 UHTErpaa; NPUBOAUTH IPUMEPDI
MaTEMaTHYECKOT0 MOJEIUPOBAHUS C IOMOLIBIO
muddepeHIaTbHBIX YPaBHEHHUI,

- YMETb OIIEPUPOBATh IMOHATUSAMU: KOMIIJIEKCHOE YHUCIIO,
COIPSIKEHHBIE KOMIUIEKCHBIE YNCIIA, MOJYJIb U apTyMEHT
KOMILJIEKCHOTO YHcIa, hopMa 3alnucu KOMILJIEKCHBIX YHCeI
(reomeTpuyeckasi, TPUrOHOMETpUUYECKask U
anreOpandeckas); yMEeTbIIPOU3BOAUTE apu(METHUECKUE
JIEHCTBUS C KOMIUIEKCHBIMU YHMCIIAMH; IPUBOJIUTH
IIPUMEPBI UCIIOIb30BAaHUS KOMIUIEKCHBIX YHCE,

- YMETh CBOOOIHO OIIEPUPOBATH MOHATUAMU: CPEIHEE
apumernyeckoe, MeaMaHa, HauOoJIbIIEE U HAUMEHbIIEe
3HAYEHUs, pa3Max, JUCIEPCHsl, CTAHJAPTHOE OTKJIIOHEHHE
JUTSL OTMCAHUS YHUCIIOBBIX JIaHHBIX; YMEHHE HCCIIEeI0BaTh
CTaTUCTUYECKUE JTaHHBIE, B TOM YHUCIIE C MPUMEHEHUEM
rpauyecKuX METO/I0B U 3JIEKTPOHHBIX CPE/ICTB;
rpapuecKy uccieoBaTh COBMECTHbIE HAOIIOACHHUS C
ITOMOIIBIO TUAarpaMM PACCEMBAHUS U JIMHEHHON PErPeECCUN;
- YMETh HaXOJIUTh BEPOSITHOCTU COOBITUH C
UCIOJIb30BaHUEM TpaUYeCcCKUX METOJI0B; IPUMEHSTH IS
peteHus 3a1a4 (GOPMYJIBICIOKEHNS U YMHOKEHHS
BEPOATHOCTEH, (POPMYITy MOJTHOM

BEPOSTHOCTH, opMyiy bepHysuim, koMOMHATOpHBIE
(bakThl U (popMyIIbL; OLIEHUBATh BEPOSITHOCTH pealbHbIX
COOBITHI; yMEHHE ONIEPUPOBATH MOHATHAMMU: CITydaiHas
BEJINYMHA, PACTIPEIEIICHUE BEPOATHOCTEN, MATEMATHYECKOE
0’KHUJAaHUE, TUCIIEPCUS U CTAHIaPTHOE OTKJIIOHEHHE
CIly4aifHOM BETMYMHBI, (YHKIIMH pacipeesieHus U
IJIOTHOCTH PABHOMEPHOI0, NOKA3aTENbHOIO U




HOPMAaJIbHOI'O PACIpeACICHUN; YMEHHUE UCII0JIb30BaTh
CBOMCTBA U3YUYEHHBIX PACIPEACICHUN [l PEIICHUs 3a1ad;
3HAaKOMCTBO C TOHSTHSMHU: 3aKOH OOJIBIIMX YUCEIT, METO/IbI
BbIOOPOYHBIX UCCIIEIOBAHUN; YMEHHUE NPUBOIUTH
IPUMEPBI MPOSBICHUS 3aKOHAOOJBIINX YUCET B
IPUPOJHBIX U OOIIECTBEHHBIX SBICHUSX;

- YMETh CBOOOTHO OTIEPHPOBATH MOHATUSMU: TOUKA,
psimMasi, JI0CKOCTh, IPOCTPAHCTBO, OTPE30K, JIyY, IUIOCKUN
yroJ, IBYTPaHHBI yroJl, TPEXI'PaHHbIN yroJl,
IIEPECEKAIOIINECS, TaPAJUIEIIBbHBIE U CKPEILHUBAIOIINECS
IIPSAMBIE, NAPAIENBHOCTD U NEPIEHANKYIJIIPHOCTD MPSMBIX
U IJIOCKOCTEH, YroJl MEXIY NPSAMBIMH, YTOJI MEXIY
IIPSAIMOM M TNIOCKOCTBIO, YIOJI MEXAY INIOCKOCTSIMU; YMEHHE
UCIOJIb30BaTh MPU PELICHUHU 3ajiay U3y4YeHHbIe (aKThl U
TEOPEMBI IUIAHUMETPHUH; YMEHUE OLIEHUBATh Pa3MepPbI
00BEKTOB B OKPY’KalOIIEM MHUPE; YMEHHE ONEpUPOBAThH
IIOHATUSAMM: MHOIOTPaHHUK, CEYEHHE MHOIOTPaHHUKA,
NPaBUJIbHBIN MHOTOTPAHHUK, IPU3Ma, MUpaMua, Gurypa u
MOBEPXHOCTh BpallleHus1, IWIMHJp, KOHYC, ap, chepa,
pa3BepTKa IOBEPXHOCTH, CEUCHHs KOHYCa U LIWJIMHIpA,
IapajuIeJIbHbIE OCH WJIM OCHOBAHUIO, CCUCHUE IIapa,
IUIOCKOCTB, Kacaromascsi chepbl, IIINHAPA, KOHYCa;
YMEHHE CTPOUThH CEUEHHE MHOTOTpaHHHKA, U300paKaTh
MHOT'OI'PaHHHUKH, (PUTYpBl U TIOBEPXHOCTH BpAILICHHs, UX
CEYEeHMS, B TOM YHCJIE C IIOMOIIBIO JJIEKTPOHHBIX CPEJICTB;
yMEHHE IPUMEHSATh CBONCTBA FT€OMETPUUECKHUX QUryp,
CaMOCTOATENIbHO (POPMYITUPOBATh ONPEACTCHHS
U3y4aeMbIX (pUryp, BbIIBUTaTh TUIIOTE3BI O CBOWCTBAX U
MPU3HAKAX T€OMETPHUUECKUX (UTyp, 0OOCHOBBIBATH WUIIH
ONpoBepraTh UX; yMEHUE MMPOBOJUTH KiIaccU(UKAIIIO
¢buryp mno pasIM4HbIM MPU3HAKAM, BBIOJIHAThH
HE0OXOIUMBIE JOTOJIHUTEIbHBIE TOCTPOEHUS;

- YMETh CBOOOJAHO ONEPUPOBATh MOHITHIMHU: ILJIOUIA/Ib




¢burypsl, 00beM (HUTYpBI, BETUYHUHA YTIIa, PACCTOSIHUE OT
TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE MEKIY HMPSIMBIMH,
paccTosiHuEe MEXAY TUIOCKOCTSIMH, TUIOIIAAb ChEpHI,
IUIOIIAb TOBEPXHOCTU MUPAMU/IBLIIPU3MBI, KOHYCa,
LWIMH]pa, 00beM Ky0a, IpSIMOYToJIbHOTO
napaesenunesa, MMpaMusl, IpU3Mbl, LTAIMHIPA,
KOHYycCa, II1apa; yMEHHE HaXOAUTh OTHOIIEHHE 0ObEMOB
moA00HBIX puryp;

- YMETh CBOOOTHO OTIEPHPOBATH MOHATHSIMHU: JIBUKCHUE,
napaiesibHbl IepeHOC, CHMMETPHsI Ha TNIOCKOCTH U B
MIPOCTPAHCTBE, TOBOPOT, ITpeoOpa3oBaHue MO 100U,
1o100HbIe (PUTYpBI; YMEHUE paclio3HaBaTh paBHbIE U
1o100HBIe (UTYPHI, B TOM YHUCIIE B IPUPOJIE,
HCKYCCTBE, apXUTEKTYPE; YMEHUE HCII0JIb30BaTh
reOMETPHYECKUE OTHOIICHHUS, HAXOIUTh
reoMEeTPUUECKUE BEJIMYMHBI (JUIMHA, YroJl, IUIOMAdb,
00BbeM) MpHUPEIICHUH 33]a4d U3 JAPYTuX y4eOHBIX
NPEIMETOB U U3 PeabHOM KU3HU;

- YMETh CBOOO/IHO ONEPHPOBATH MOHATHIMU:
NPSMOYTOJIbHAS CHCTEMa KOOPAWHAT, BEKTOD,
KOOP/IMHATBI TOYKH, KOOPJIMHATHI BEKTOPa, CyMMa
BEKTOPOB, NMPOU3BEJICHHE BEKTOpA HA YUCIIO,
pasyiokeHue BEKTopa 1o 06asucy, CKaJIsIpHOoe
NIPOM3BEACHNE, BEKTOPHOE TPOU3BENICHHE, YTOI MEXTY
BEKTOpaMH; YMEHHE UCIOJIb30BaTh BEKTOPHBINA U
KOOPJAWHATHBI METOJ JUTSl PEHICHUSTEOMETPHIECKUX
3aj1a4u U 3aJa4 IpyTux y4eOHBIX MPEIMETOB;
OTIEPUPOBATH MOHATUAMU: MaTpHIa 2X2 u 3X3,
OTIpe/IeIUTENb

MaTPHIIbI, TEOMETPHUECKUN CMBICI OTIPEIEIUTEIS;

- YMETh MOJIETUPOBATh PeabHbIC CUTYallUU HA S3bIKE
MaTEMaTHKH!;COCTABIISATh BHIPAKCHHS, YPABHECHUS,
HEPaBEHCTBA M MX CHUCTEMbI MTOYCIOBHUIO 331a4H,




UCCIIE0BATh IIOCTPOCHHBIE MOJENH C UCIIOJIb30BAHUEM
annapara ajreOpbl, HHTEPIPETUPOBATh MOTYYEHHBIN
pe3yiabTaT; CTPOUTHh MATEMATHYECKUE MOJIEIIN C IIOMOIIBIO
TFE€OMETPUYECKUX TOHATUN WU BEIWYMH, PEIIaTh
CBSI3aHHBIE C HUMH IIPAKTUYECKHUE 3a/1a4U; COCTABIATh
BEPOATHOCTHYIO MOJENIb U MHTEPIIPETUPOBATH
IIOJIYYEHHBIN pe3yJIbTaT; PEIIaTh NPUKIIAJHbIEC 3a0a4U
CPEICTBAMU MaTEMATUYECKOTO aHAJIN3a, B TOM YHCIIE
COIMAJIbHO- YKOHOMHUYECKOT0 U (PH3HUECKOTO XapaKTepa;

- YMEHHUE BBIOMPATh MOAXOIAIIMNA METOJ] AJIsl PELICHUs
3a/1a4y; IOHUMAaHNUE 3HAYMMOCTH MAaTEMAaTUKH B U3Y4CHUU
IPUPOJHBIX U OOIIECTBEHHBIX MPOLIECCOB U SBICHUIA;
YMEHHUE pacllO3HaBaTh IIPOSBICHUE 3aKOHOB MaTEMaTUKH
B UCKYCCTBE, YMEHUE NPUBOIUTHIIPUMEDHI
MAaTE€MaTUYECKUX OTKPBITUH POCCUICKON U MUPOBOU
MaTEeMaTHYECKON HAyKH

OK 02 HUcnons3oBath
COBpPEMEHHBIE CPECTBA
MOWCKa, aHAJIHM3a U
UHTEPIpETAINH
nH(popManuu,u
nH(pOpMaIMOHHBIE
TEXHOJIOTUH TSI
BBHITIOJTHEHUS 3a7a4
npo¢eCcCuOHAIBHON
JeATeIbHOCTH

B o0nacti eHHOCTH HAYYHOTO MTO3HAHUS:
-c(hopMUPOBAHHOCTH MUPOBO33PEHHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH U OOILECTBEHHOM MPAKTUKH, OCHOBAHHOT'O Ha
JMAJIOre KyJIbTYpP, CIIOCOOCTBYIOILEr0 OCO3HAHUIO
CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

- COBEpPILIECHCTBOBAHUE SI3bIKOBOM M YATATEIIbCKON
KYJbTYpPBbI KaK CpEACTBA B3aUMOJICHCTBUS MEXTY
JOABMU U TIO3HAHUSI MUDA;

OCO3HaHUE [IEHHOCTU HaYyYHOU JEsITebHOCTH,
TOTOBHOCTb OCYHIECTBIISATH TPOEKTHYIO U
HCCIIEIOBATENbCKYIO AESITeIbHOCTh HHIUBUAYAIbHO U B
rpymnre.

OBnaneHne yHUBEpCAIIbHBIMU Y4eOHBIMU
MO03HABATEIbHBIMU JICHCTBUSIMHU:

B) paboTa ¢ uHpopmaImei:

- BJIQJICTh HAaBBIKAMU MOJTYYEHHUsI HHPOPMAIIUH U3

- yMETh  ONEpUpOBaTh  IOHATUAMHU:  pallMOHAIbHAs
GyHKIUS, MOKa3aTeabHas (QYHKIMS, cTeneHHas (QyHKIHs,
JorapupmMuyecKas byHKIMS, TPUTOHOMETPUUECKHE
¢byHKuM, oOpaTHble (QYHKLIUU; YMEHHE CTPOUTH Tpaduku
U3yYEHHBIX  (QYHKUUH, MHCHONb30BaTh TIpaduku  IpH
M3Y4YEHHHU MPOLIECCOB U 3aBUCUMOCTEMN, NP pelIeHuH 3a1a4
U3 Jpyrux Y4eOHBIX NPEeIMETOB U 3ajad M3 pPealbHOM
KHU3HU; BBIpAXaTh (OpMyJIaMU 3aBUCUMOCTH MEXITY
BEJIMYMHAMU;

- YMeTh OIepupOBaThH MOHATHSIMHU: TOKJECTBO,
TOKAECTBEHHOE npeoOpa3oBaHue, YpaBHEHHUE,
HEpPaBEHCTBO, CHCTEMa YpaBHEHMH U  HEPaBEHCTB,
PaBHOCHUJIIBHOCTb  YPAaBHEHMH, HEPABEHCTB U  CHUCTEM,
paloHaiIbHbIE, UppaluoHalIbHBIE, MOKa3aTelbHbIE,
CTEIICHHBIE,

norapudmuueckue, TPUTOHOMETPUYECKHE  ypaBHEHUS,
HEPABEHCTBA M CHUCTEMBI; YMETh peulaTh YypaBHEHMS,




HCTOYHHUKOB PA3HBIX TUIIOB, CAMOCTOSATCIILHO
OCYILECTBIIATh OMCK, aHAJIN3, CHCTEMATU3aLIUI0 U
MHTEPIpPETANio HHPOPMALIUN PA3TUYHBIX BHIOB U
(bopM npencTaBieHus;

- CO3/1aBaTh TEKCThI B PA3JIMYHBIX (JOpMATAX C YUETOM
Ha3zHavYeHUs MH(OPMAINH U 1IeNIEBON ayJUTOPHUH,
BbIOMpas ONTUMAIBHYIO (POPMY NPEICTABICHUS U
BU3YyaJIM3alluu,

- OLICHUBATb JOCTOBCPHOCTD, JICTUTUMHOCTD
uH(pOpMaIlH, €€ COOTBETCTBUE ITPABOBBIM U MOPAJILHO-
OTUYCCKHNM HOpMam,

- HCIIOJIB30BaTh CPEJCTBA HH(POPMALIMOHHBIX U
KOMMYHHKAIIUOHHBIX TEXHOJIOTHH B pelICHUN
KOTHUTHBHBIX, KOMMYHHUKaTHBHBIX u
OpraHM3alMOHHBIX 3aj1a4 ¢ COOJII0/IEHNEM TpeOoBaHUM
SPrOHOMHUKH, TEXHUKHU 0€3011aCHOCTH, TUTUEHBI,
pecypcocOepexeHns, IPAaBOBBIX U 3TUYECKUX HOPM,
HOpM MH(OPMAIIMOHHON 0€30MaCHOCTH;

- BIIaJIeTh HaBBIKAMH PAacllO3HABaHMS U 3AIIUTHI
nHpopmanuu, THPOPMAIIMOHHOHN 0e30MacHOCTH
JMYHOCTH

HEPABEHCTBA U CUCTEMBI C ITOMOILIBIO PA3INYHBIX [IPUEMOB;
pemiatb  ypaBHEHUs, HEpPABEHCTBA U  CUCTEMBI C
[IapaMeTpoM; IPUMEHATh YpPaBHEHUS, HEPAaBEHCTBA, HX
CHUCTEMBI JJI1 pelICHUs MaTeMaTHYeCKUX 3a1ad M 3aJa4 u3
Pa3NIUYHBIX 00JIACTEeH HAYKH U PEATbHOM KHU3HH;

- yMETh CBOOO/IHO ONEPUPOBATh MOHATUAMU: JBUKECHHE,
napajuleNbHbIN IEPpEeHOC, CAMMETPUS Ha INIOCKOCTH U B
IPOCTPAHCTBE, IOBOPOT, Mpeodpa3zoBaHuE MOA00uS,
1o100HbIe (GUTYPBI; YMETh Paclio3HaBaTh PaBHbIC U
no100HbIe PUTYPBI, B TOMYHCIIE B IPUPOJIE, HCKYCCTBE,
aApXUTEKTYpE; YMETh UCII0JIb30BATh FEOMETPUUECKUE
OTHOIICHHUS, HAXOAUTh FT€OMETPUUECKUE BETHUNHBI (JIMHA,
yTOJ1, IJIONIA/1b, 00bEM) MPHU PEIICHUH 3a7a4 U3 IPYTUx
y4eOHBIX MPEAMETOB U U3 PeallbHO KU3HU

OK 03 I[1nanupoBath u
peann30BbIBaTh COOCTBEHHOE
po¢eCCuOHAIBHOE U
JIMYHOCTHOE Pa3BUTHE,
MPEIIPUHIMATENbCKYIO
JeSTeNbHOCTD B
npodeccuonanbHoi chepe,
MCMOJIb30BaTh 3HAHUSA IO
(buHaHCOBOW I'PaMOTHOCTH B
Pa3NUYHBIX KU3HEHHBIX
CUTYyaIHsIX

B obnactu AYXOBHO-HPABCTBCHHOTO BOCIIUTAHUA:

-~ c(hOpMUPOBAHHOCTh  HPABCTBEHHOI'O  CO3HAHMS,
3THYECKOTO TTOBEICHHS,;

- CIHOCOOHOCTH OIICHMBAaTh CUTYyallMl0 U IPUHUMATh
OCO3HAHHBIE pPELICHUs, OPUEHTUPYACh HA MOPAIBHO-
HPAaBCTBCHHBIC HOPMBI U ICHHOCTH,

- OCO3HaHWEe JIMYHOTO BKJaJa B
YCTOHYHBOTO OYyTyIIEro;

= OTBCTCTBCHHOC OTHOIICHHUE K CBOUM pPOJUTCIIM H

MMOCTPOCHUC

(unu) OpyruM 4YjieHaM CeMbH, CO3JaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOT'O MPHHATHS IEHHOCTEW CEeMEWHOMU

- YMETh ONEPUPOBATH IOHATUSAMH: PALHUOHAIBHBIC,
HMppalrOHaJIbHbIE, MOKa3aTeIbHEIE, CTCIICHHBIE,
norapuMuuecKue, TPUTOHOMETPUUYECKHUE YpaBHEHUS U
HEpPABEHCTBA, UX CUCTEMBI;

- YMETb OIEpUpPOBATH  IMOHATHUSMHU: MHOTOTPAHHUK,

CeUYeHHe MHOTOTPAaHHMKA, KyO, MapajuleNienunena, npusma,
nupamMuaa, GUrypa M IMOBEPXHOCTHh BPAIICHUS, MMIMHIDP,

KOHyC, 1miap, cdepa, cedyeHus (uUrypsl BpalleHHUs,
IUIOCKOCTh, Kacaromasicss cdepbl, IMWIMHAPA, KOHYca,
IioNiab MOBEPXHOCTU NHPaMUIbL, TPU3MBI, KOHYCa,

WIMHApPa, Tomaab chepsl, 00beM Kyba, IpSIMOYTOJIBHOTO




YKU3HU B COOTBETCTBHUHM C TPAIULUsAIMU HapoaoB Poccuu;
OBnanenue YHUBEPCAIbHBIMU PEryJIATUBHBIMU
NEUCTBUSIMU:

a) caMOOpraHu3aIus:

- CAMOCTOATEIBHO OCYILECTBIISATh II03HABATEIBHYIO
NesTeNbHOCTh, BBIABIATH INPOOJIEMBI, CTaBUTb U
(bopMynrpoBaTh COOCTBEHHBIE 3aa4u B
00pa3oBaTeNbHON  JIEATETBHOCTH M JKU3HEHHBIX
CUTYaLUsX;

- CaMOCTOSITEJIBHO  COCTaBIATh  IUIAaH  pEILlEHUus
npobIeMbpl € Y4eTOM  HMMEIOLIMXCS  PeCcypcoB,
COOCTBEHHBIX BO3MOKHOCTEH H MPEINOYTCHUH;

- JaBaTh OLIEHKY HOBBIM CUTYalUsM;

CIOCOOCTBOBaTh  (POPMHUPOBAHUIO ¥ TPOSBICHUIO
IIUPOKOM HPYIUIIMM B Pa3HBIX OOJAcCTAX 3HAHUM,
[IOCTOSIHHO ~TOBBIIaTh CBOM 0Opa3oBaTeNbHBIM U
KyJIbTYPHBIN YPOBEHb;

0) CaMOKOHTpPOJIb: MCIOJb30BaTh MpPUEMBI pedIeKcuu
JUIS OLICHKU CUTYallH, BHIOOpa BEPHOT'O PEIICHHUS;

- yMeTb OIIEHMBaTb pPUCKHM U  CBOEBPEMEHHO
MPUHUMATD PEIIECHUS 10 UX CHUKEHHUIO;

B) OSMOLMOHAJIBHBIM HWHTEJJIEKT, MpeArnoiaaraouui
Cc(OPMHPOBAHHOCTH:! BHYTpPEHHEN MOTHBAIWH,
BKJIIOYAIOLEN CTPEMJIEHUE K JOCTHXKCHHMIO LEIH U
yCclexy,  ONTHUMHM3M,  HWHHMIMATUBHOCTb,  YMEHHUE
JENCTBOBATh, NCXO/I U3 CBOMX BO3MOKHOCTEH;

- OMIIATUH, BKIIOYAIONUIEH CIOCOOHOCTh MOHUMATh
SMOIIMOHAIBHOE COCTOSIHUE IPYTHX, YUYUTHIBATH €T0 MPU
OCYIIECTBICHUH KOMMYHHUKAIMHM, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEKUBAHUIO;

- COLIMAJIBHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTH

napajuviejenumnesa, TupaMuabl, TpU3MBbI, IIMIMHIPA, KOHYCa,
mapa; yMeHue u300pakaTb MHOTOTPAaHHUKU U TIOBEPXHOCTH
BpallleHUs, X CEUEHHUS OT PYKH, C IMOMOIIBI0 YEPTEKHBIX
MHCTPYMEHTOB M DJIGKTPOHHBIX  CPEACTB;  yMEThb
pacrmo3HaBaThb CHUMMETPUI0O B  TMPOCTPAHCTBE; YMETh
pacno3HaBaTh NPaBUIIbHBIE MHOTOIPAHHUKY;

YMETb OIIEPUPOBATH NTOHATUSAMHU: NIPAMOYTOJIbHAS CUCTEMA
KOOPJIMHAT, KOOPJIMHATHI TOYKH, BEKTOP, KOOPAUHATHI
BEKTOpPA, CKAJISIPHOE IIPOU3BEICHUE, YTOI MEXIY
BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEACHUE BEKTOPA HA
YHCII0; HAXOAUTH C TOMOIIBIO U3yUEHHBIX (hOpMyIT
KOOPJIMHATHI CEPEIMHBI OTPE3KA, pPACCTOSTHUE MEXKIY JBYMS
TOYKaMU




BBICTpAaWBaTh OTHONICHHS C JPYTHMH  JIFOJbMH,
3a00THTHCS, IPOSBIISATH HHTEPEC U Pa3peiiaTh
KOH(JIMKTBI
OK 04 DddextuBHO FOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSATEIBHOCTH H | - YMETh ONEPUPOBATh MMOHSATHUAMM: CIYyYalHBIM OMBIT U
B3aUMO/JICHCTBOBAThH U CaMOOIIPEIECIICHHUIO; ciy4yaiiHOe COOBITHE, BEPOSTHOCTH CIYyYaHOTO COOBITHS;
paboTaThB KOIICKTHBE 1 -OBJIaJICHME HaBBIKAMH y4COHO-HCCIIEAOBATCIILCKOM, | YMETh  BBIUYHCIIATH  BEPOATHOCTH C  HCIIOJb30BaHHEM

KOMaH/JIe

MPOEKTHOM M COIMATILHOMN JIEATEIIbHOCTH;
OBilaiecHue yHUBEPCAIbHBIMU KOMMYHUKATUBHBIMHU
JIEUCTBUSIMU:

0) coBMeCTHAs NeSTCIILHOCTD:
-IIOHUMAaThb u HCII0JIB30BAaTh NPCUMYIICCTBA

KOMAaHTHOW ¥ MHIAMBHyaTbHOIN paboThI;
(15
OpraHu30BBIBATH U KOOPAMHHUPOBATH JIEUCTBUA IO €€

- IIpUHHUMATb COBMECTHOM ACATCIIBHOCTH,

JOCTHIKCHHUIO: JICIICTBHIA,
pacupenensaTb pojid C Y4eTOM MHEHHMH YYaCTHUKOB
00CyKJaTh pe3yabTaThl COBMECTHOM paboTHI;

- KOOPAMHUPOBATh U BBITIOJIHATH PabOTy B YCIOBHUSX

COCTaBJIATH IJ1aH

peanbHOTO0, BUPTYyAIbHOTO M  KOMOWHHUPOBAaHHOTO
B3aUMOJICUCTBHUS;

- OCYUIECTBIIATh MMO3UTUBHOE CTpPaTErunyecKoe
MOBEJCHUE B PA3IUYHBIX CUTyalUHsX, MPOSBIATH

TBOPYECTBO U BOOOpaKEHHUE, ObITh MHUIIMATUBHBIM.
Osnanenue YHUBEpCATbHBIMU peryasiTUBHBIMU
JIECTBUSMU:

') IpUHATHE Ce0S U IPYTUX JIIOJICH:

- IPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX JIOJEH
MpUAHAIN3€e PE3YIbTATOB AEATEIbHOCTH;

- IPU3HABaTh CBOE MPABO U MPaABO APYTHUX JIIOACH Ha
OINOKHU;

rpaguYecKux METOAOB; IPUMEHATH (HOPMYIIBI CIOKEHHUS U
YMHOXXEHHUSI BEpPOSITHOCTEH, KOMOMHATOpHbIE (DAKTBI U
dopMyIBl TIpU pEIICHHH 3a/a4; OLEHHBATH BEPOSTHOCTH
peanbHBIX CITy4ailHBIMU

BCIMYMHAMU, YMCHUC IPUBOAUTL HNPUMEPBI IMMPOSABICHUA

CO6HTPII>1; 3HAaKOMCTBO CO

3akoHa OOJIPIIMX YHCENl B HPUPOIHBIX U OOIIECTBEHHBIX

SBJICHUSX;
- YMeThb CBOOOJHO OINEpPUPOBATH MOHATUSMU: CTENEHb C
LEJIBIM

[I0Ka3aTeleM, KOpPEHb HAaTypajJbHOW CTENEHH, CTENeHb
c palMOHaIbHBIM MOKa3aTesem, CTEIEHb c
JENCTBUTEIIBHBIM (BEILIECTBEHHBIM) IIOKa3aTeNeM,
jgorapupM  yMciaa, CHHYC, KOCHHYC W  TaHI€HC
MIPOU3BOJILHOTO YUCIIA;

- yMeTb CBOOOJHO OIEPUPOBATh MOHATUAMM: Tpaduk

¢byHkuMu, obpaTHast QYHKUUS, KOMIIO3ULMS (QyHKIU,
AuHeWHas (YHKIMs, KBajJpaTW4yHas (QYHKLHUS, CTElEeHHas
GYHKIHS € IeIbIM TIoKa3arejeM, TPUTOHOMETPHUYECKHUE
¢byHkuy, oOpaTHbIE ¢byHK1IUY,
nokaszatrenbHas W Jorapupmuyeckas (QyHKIUH; YMETh
CTpouTh Tpaguku (YHKIMH, BBIIOIHATH MPEOOpazOBaHUS
rpaduKoB QyHKIHIA;

- YMETh HUCHOJb30BaTh rpaduku (QYHKIOUHA JUIS U3y4YEeHHs

TPUTOHOMECTPUYCCKHUC

mponeccoB u 3aBHCHUMOCTEM IIpH PCIICHUU 3a1a4 U3 APYTUX




Pa3BUBATH CIIOCOOHOCTH ITOHUMATh MHp C MO3UIUU
APYyroro 4€a10BE€Ka

y4eOHBIX TPEAMETOB W M3 pEalbHOW >KU3HU; BBIPAXKATh
(dbopMynaMu 3aBUCIMOCTH MEX]y BETHUYUHAMU;

- CBOOOAHO
byHKIMH, OTPaHUYEHHOCTh
(GyHKINMH, MOHOTOHHOCTh (DYHKIIMH, KCTpEMYyM (DYyHKIIUH,
HauOoJplllee M HAaWMEHbIIEE 3HA4YCHUS (YHKIUH Ha

OIICpHUPOBATH IIOHATUAMMU: YCTHOCTH

NEPUOMIHOCTD  (DYHKIIHH,

IPOMEXYTKE; yMETh IPOBOANUTH HCCIIeI0BaHUE (DYHKINHY;

- YMETh HCIIOJIb30BaTh CBOWCTBA W rpaduku QYHKUUN UIs
peleHns ypaBHEHH, HEPABEHCTB M 3aj[ad C apaMeTpaMu;
n300pakaTh Ha KOOPAMHATHOW IIJIOCKOCTH MHOMECTBA
pelIeHuil ypaBHEHUH,

HEPaBEHCTB U MX CUCTEM

OK 05 OcymiecTBisTh
YCTHYIO U MUCbMEHHYIO
KOMMYHHUKAIUIO HA
rOCy/IapCTBEHHOM SI3BIKE
Poccuiickoit @enepanuu ¢
y4eTOM 0COOEHHOCTEH
COIMAIBHOTO U KYJIbTYPHOTO
KOHTEKCTa

B o6mactu 3cTeTHUECKOro BOCIHUTAHUSA:

- 3CTETUYECKOE OTHOLLICHUE K MUPY, BKIIOYAs ICTETUKY
ObITa, HAYYHOTO U TEXHUYECKOTO TBOPYECTBA, CIIOPTA,
TpyAa U 0OIIECTBEHHBIX OTHOIICHHI;

- CIOCOOHOCTh BOCIIPUHUMATL PpPa3jJIndHbIC BH/bL
HUCKYCCTBA, TpaaWuLUKU WU TBOPUYCCTBO CBOCTO U APYIUX

HApOJIOB,  OLIYIIATh
HCKYCCTBA,;
- Y6C)KI[GHHOCTB B 3HAYUMOCTHU [J1 JIMHHOCTU U

IMOLIMOHAILHOE BO3JEUCTBUE

o0IIecTBa OTEYECTBEHHOIO M MHPOBOIO HMCKYCCTBA,
OTHUYECKHX KYJIbTYPHBIX TpaJAWIUMHd M HAPOAHOIO
TBOPYECTBA;

- TOTOBHOCTh K CAMOBBIPQ)KEHUIO B Pa3HBIX BHJIAX

HCKYCCTBA, CTpPEMIJICHHE MPOSIBIISITH KadecTBa
TBOPYECKOH JIMYHOCTH;

OBnazieHue YHUBEPCATbHBIMU  KOMMYHHKAaTHBHBIMU
JIEUCTBUSIMU

a) obmieHue:

YMETh OIIEpUPOBATH MOHATHUSIMH: cpennee
apudMeTHyeckoe, MeanaHa, HauOoJbllee W HauMEHbIIee
3HA4YEHUs, pa3Max, JUCIEPCUs, CTaHJApTHOE OTKJIOHEHHUE
YHICI0BOr0 Ha0Opa; yMEHHe M3BJIEKaTh, HHTEPIPETUPOBATH
uHpOpMALMIO,  TPEACTaBICHHYIO B  Tabioumax, Ha
Juarpammax, rpaukax, OTpaskarollyro CBOWCTBa

pEIbBHBIX  TPOLECCOB WM SIBJIEHUH;  MPEICTaBIIATH
uHpOpPMALMI0O C TOMOIIBIO TaONUIl M JAHarpamm;
ucciaea0oBaTb CTaTUCTHYCCKUE JaHHBIE, B TOM YHCJIIE C

NPUMEHEHHEM TIpaUUyecKuX METOJI0OB M 3JIEKTPOHHBIX

CPEACTB;

- YMEThb OIEpPUPOBATH TMOHATHSAMH: TOYKA, MpsMasd,
IIJIOCKOCTB, MPOCTPAHCTBO, JBYTpaHHBIN yroJi,
CKpEIIMBAIOIINECS MpsMBbIE, MapaiebHOCTh u

MEPIEHAUKYIAPHOCTD NMPSAMBIX U IJIOCKOCTEH, Yroia MEXIy
NpSMBIMHM, YIOJI MEXKAY MPSIMOM M IUIOCKOCTBIO, YTIOJ
ME¥K]ly TIJIOCKOCTAMH, PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH,
pacCTOSIHUE  MEXAY MEXITY

NpSIMBIMU,  PACCTOSIHHE




- OCYIIECTBISATh KOMMYHHMKAIlUM BO BCEX cdepax
KHU3HH,

- pacro3HaBaTh HeBepOaJlbHBIE CpEACTBAa OOIIEHUS,
MMOHMMATh 3HAUYCHUE COIMATBHBIX 3HAKOB, PACTIO3HABATH
MPEINOChIUIKA KOH(IUKTHBIX CUTYallMd M CMSAT4aTh
KOH()JIUKTHI,

- Pa3BEPHYTO U JIOTHYHO HU3JIaraTb CBOIKO TOUKY 3pPCHUIA
C UCIIOJIB30BAHUEM A3BIKOBEIX CPEACTB

IUIOCKOCTSIMU;
YMCTb HCIIOJIB30BAaTh MPU PCIICHUHU 3ada41 U3YUYCHHBIC
(baxThI ¥ TEOPEMBI IUTAHUMETPUH; YMEHUE OLICHUBATh
pa3Mepsl 00BEKTOB OKPYKAIOIIETO MUPa

OK 06 IIposiBiATh
IPaXIaHCKO-
MaTPUOTHUYECKYIO MTO3ULHUIO,
JEMOHCTPHUPOBATH
OCO3HaHHOE IOBEJICHUE Ha
OCHOBE TPaJULIMOHHBIX
00111€4eTI0BEYECKIX
LIEHHOCTEH, B TOM YHCIIE C
Y4€TOM FrapMOHH3ALUN
MEXHAIIMOHAIBHBIX U
MEXPETUTNO3HBIX
OTHOILIEHUM, TPUMEHSATh
CTaHapThI
AHTUKOPPYILIHOHHOTO
MIOBEJCHUS

- OCO3HAaHUE oOy4aromumucs poccuickon
rpakTaHCKOW HUJICHTUYHOCTH;
- LIeJICHAIIPaBJIEHHOE Pa3BUTHE BHYTPEHHEH O3ULIUU
JIMYHOCTH HA OCHOBE JYXOBHO-HPAaBCTBEHHBIX
1eHHocTel HapoaoB Poccuiickoi denepannu,
HWCTOPUYECKUX M HALIMOHAJIBbHO-KYJIbTYPHBIX TPaJAUIUH,
(hopMHPOBaHHUE CUCTEMBI 3HAYMMBIX [ICHHOCTHO-
CMBICJIOBEIX
AHTUKOPPYILIMOHHOTO
MHPOBO33pEHHUS, IPAaBOCO3HAHUS, IKOJIOTMYECKOU
KYJBTYPbI, CHOCOOHOCTH CTaBHUTh IIEJIU U CTPOUTH

JKHU3HCHHBIC ITJIaHBI,

YCTaHOBOK,

B gactn TpaXXJaHCKOI'O BOCIIUTAHUSA:

- OCO3HaHME CBOMX KOHCTUTYLUHOHHBIX IIpaB M
00513aHHOCTEH, yBa)KEHHE 3aKOHA U TIPABOMIOPSIKA;

- TPUHATHE TPAJUIMOHHBIX HAIMOHAJBHBIX,
O6HI€'-IGJ'IOBC'—IGCKI/IX TYMaHHUCTUUYCCKUX U
JeMOKPAaTUYECKUX 1IEHHOCTEH;

- TOTOBHOCTBH ITPOTHUBOCTOATH UACOJIOTUN
JKCTpEeMH3Ma, HallMOHAIM3Ma, KceHopoOuu,
AUCKPUMHHALIUHA 110 COIMUAIBHBIM, PECIIUTHO3HEBIM,
PacoBbIM, HALIMOHATIBHBIM ITPU3HAKAM;

- YMETh OIIEPUPOBATh NOHITUIMU: IPAMOYTOJIbHAS
CUCTEMA KOOPJIMHAT, KOOPAUHATHI TOUYKH, BEKTOD,
KOOpPJMHAThl BEKTOPA, CKAJISAPHOE IPOU3BEIECHUE, YT O
MEXJly BEKTOpPaMHU, CyMMa BEKTOPOB, IIPOU3BEIECHUE
BEKTOpAa HA YUCJIO; HAXOAUTh C MOMOLIbION3Y4YECHHBIX
(GopMyJ1 KOOpIUHATBI CEPEUHBI OTPE3Ka, PACCTOSHUE
MEXIY ABYMS TOUKAMU;

-yMeTh BBIOMPAThH MOAXOASIINN U3yUYEHHBIH METO IS
pelleHus 3a1auM, paclio3HaBaTh MaTeMaTH4ecKue (PaKThl U
MaTeMaTUYECKUE

OPUPOAHBIX U  OOIIECTBEHHBIX
YMEHUE IPUBOJUTH
OTKPBITHH

MOIEIN B

SABJICHUAX, B HCKYCCTBEC;

IMPpUMCEPHbI MaAaTeMaTUYCCKUX

POCCUICKON U MUPOBOM MaTeMaTUYECKON HayKH.

- YMETh OIEPUPOBATH MOHATUSMU: CIIyYalHbIN OIBIT U
cilyyaifHoe cOObITHE, BEPOSITHOCTD CIIy4aifHOTO COOBITHS;
YMETb BBIYHUCISATH BEPOATHOCTD C UCIOJIB30BAHUEM
rpaduuecKux METOJI0B; MPUMEHATH (POPMYJIbI CIOXKEHUS U
YMHOEHUS BEpPOSTHOCTEH, KOMOMHATOPHBIE (DaKTHI U
(hopMyJIBI IPU PEIIEHUH 3a]1a4; OLIEHUBATh BEPOSATHOCTH
peaIbHBIX COOBITHIT; 3HAKOMCTBO CO CIy4YailHbIMU
BEJIMYMHAMHU; YMEHHE IPUBOIUTD IPUMEPHI IIPOSBICHUS




- TOTOBHOCTH BECTH COBMECTHYIO JEATEIHLHOCTh B
HWHTEpecax rpakIaHCKoro oOIEeCTBa, y4acTBOBATh B
caMOYIIpaBJICHUU B 00111e00pa30BaTeIbHOM
OpraHU3aIMH U IETCKO-FOHOIIECKUX OpPTraHU3aIusIX;

- YMEHHE B3aUMOJICCTBOBAThH C COLIMAIbHBIMU
WHCTUTYTaMHU B COOTBETCTBHH C UX (PYHKIIUSIMH U
Ha3HAUYCHHCM;

- TOTOBHOCTbH K TYMaHUTAapPHOU U BOJIOHTEPCKOU
JEeITEIbHOCTH;

MaTPUOTHYECKOTO BOCTIUTAHUS:

- c(hopMUPOBAaHHOCTH POCCUHUCKON I'PaKIaHCKON
UJCHTUYHOCTHU, TATPUOTU3MA, YBAKEHUS K CBOEMY
HapoJy, YyBCTBAa OTBETCTBEHHOCTH nepea PoauHoi,
TOPJOCTH 3a CBOH Kpail, cBoro PoanHy, CBOM SA3BIK U
KYJbTYpY, IPOILIOE U HACTOSIIEe
MHOT'OHAIIMOHAJILHOTO Hapoja Poccuu; ieHHocTHOE
OTHOIIIEHNE K TOCYITaPCTBEHHBIM CHMBOJIAM,
HCTOPUYECKOMY U IPUPOTHOMY HACTIEAUIO,
MaMsSITHUKaM, TpaJuIusaM Hapo10B Poccun,
TOCTIKEeHHSIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE,
TEXHOJIOTUSIX U TPYJE;

- HJIeiHas yOeXeHHOCTh, TOTOBHOCTD K CITYKEHUIO U
3amuTe OTeuecTBa, OTBETCTBEHHOCTH 3a €T0 CYIh0Y;
OCBOEHHEBIE 00yJaromuMucs  MEXIPEIMETHBIC
MOHSATUS W yHUBEpPCAIbHBIC YYCOHBIC EHCTBHS
(perynaTuBHBIE, MO3HaBaTeNILHEIE,
KOMMYHUKATUBHBIE);

- CITOCOOHOCTH MX HMCITOJIL30BaHMS B ITI03HABATEIBHOM U
COIMAIPHON MPAKTUKE, TOTOBHOCTH K

3aKOHA OOJIBIINX YHCEN B MMPpUPOAHBIX U O6H.[CCTB€HHLIX
SIBJICHUAX




CaMOCTOSITETbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO
y4e0HOU JesITeIbHOCTH, OPTraHU3aIH YIeOHOTO
COTPYJIHUYECTBA C TIEIarOTUICCKIMH PAaOOTHUKAMU U
CBEPCTHUKAMH, K YIaCTHIO B TIOCTPOCHHUH
WHIUBUAYAIbHON 00pa30BaTeIbHOM TPACKTOPUH;

- OBJIaJICHUE HABBIKAMH y4E€OHO-HCCIICIOBATEILCKOMH,
MPOEKTHOM M COLIMAJIbHOM AEATEIbHOCTH

OK 07 CozeiicTBOBaThL
COXPaHEHUIO OKPYIKaIOIIeH
Cpenbl,
pecypcocOepeKeHHUIo,
MIPUMEHSITh 3HaHUSI 00
W3MEHEHUU KIIUMaTa,
MIPUHIIMIIBI OEPEKITUBOTO
MIPOU3BO/JICTBA,

3¢ PeKTUBHO NEHCTBOBATH B
Ype3BBIYAIHBIX

CUTYaIUsIX

- HE€ IPUHUMATh AEUCTBUSI, IPUHOCALINE BPEN
OKpYKarloIleH Cpese;

- yMETb IIPOTHO3MPOBATh HEOIATONPHUSITHBIE
9KOJIOTMYECKHE NIOCIEACTBYSI IPEATIPUHUMAEMBIX
JNEHUCTBUMN, TPEAOTBPALATh UX;

- paCllupUTh  OIBIT JACATCIBHOCTH 9KOJIOTHYECKOH
HaIIpaBJICHHOCTH, p33pa6aTHBaTL I1J1aH PCUICHHA
HpO6HeMI>I C y4ueToOM aHalJli3a HUMCIOIIIUXCA

MaTepUaIbHBIX U HEMaTEepPHAIIbHBIX PECYPCOB;
- OCYLIECTBJIATH LIEJICHANPABICHHBIN IIOUCK IepeHoca
CPEACTB M CHOCOOOB JAEUCTBUS B MPO(ECCHOHANBHYIO
cpeny;

- YyMETb NEPEHOCUTh 3HAaHUS B IIO3HABATEIBHYIO U
MIPAKTUYECKYIO 00JIaCTH KU3HEAEATEIbHOCTH;

- mpeasiaraTb HOBBIE IPOEKTHI,
MO3UIMM HOBU3HBI, OPUTHMHAIBHOCTH, NPAKTUYECKOU

OCHUBaATh HIACU C

3HAYUMOCTH,

- JaBaTb OICHKY HOBBIM BHOCUTH
KOPPEKTHUBBI B ACATCIIbHOCTh, OUCHUBATH

COOTBCTCTBHEC PE3YJIbTATOB LECIAM

CUTyallusM,

- YMETb ONEpPUPOBATh MOHATUIMHU: QYHKIUS, HEMPEPbIBHAS
byHKIUS, MPOU3BOJHAS, IEPBOOOpa3Hasi, ONpeAeTeHHBIN
WHTErpaJl; YMETh HAXOJWTHh MPOU3BOJHBIC AIEMEHTAPHBIX
byHKIMH, UCIIOJIb3YSI CIIpaBOYHbBIC MaTepuaibl;
UCCIIEIOBaTh B MPOCTEUINIUX Clydasx (YHKIUM Ha
MOHOTOHHOCTb, HAXOAWThb HAWOOJIbIINE W HAaWMEHBIIIHE
3HaueHus: (QYHKIMI; CTpOUTh TpadUKH MHOTOYIEHOB C
UCIIOJIb30BaHUEM ammapaTta MaTeMaTHYeCKOro aHaju3a;

IIPUMEHATh TMPOW3BOJHYIO IPH pEUHIeHUWH 3aJad  Ha
JBUJKECHHE; pellaTh
NPAaKTUKO-OPUEHTHPOBAHHBIE 33yl Ha HauOOoJbIINE

U HAUMCHBIINEC 3HAYUCHUA, Ha HAXOKIACHUC IIYTHU, CKOPOCTU

NYCKOPEHUS;
- YMETb  ONEpUpOBAaTh  IOHATHAMM:  JBUKCHHE B
IPOCTPaHCTBE, NOJOOHBIE (UIyphl B IMPOCTPAHCTBE;

WCIOJIb30BaTh OTHOIICHWE IUIOIAJEH TMOBEPXHOCTEH U
00BeMOB MOAOOHBIX GUTYD MPHU PELICHUH 33]1aY;

YMETh BBIYHUCIIATh T€OMETPUIECKUE BETUINHBI (JJTMHA,
yTOJI, TUIOMIA]lb, 00BEM, TJIOIAAb TOBEPXHOCTH),
WCTIONB3YS N3YUEHHBIEOPMYJITBI 1 METOIBI




2. CTPYKTYPA U COAEPKAHUE OBIIEOBPA3OBATEJIBHOI'O ITIPEJJIMETA

«MATEMATHUKA»

2.1. O6bem nmpeaMera U BUABI y4eOHOI padoThI

Buj yueoHoii padoThl Oovem ¢
yacax*
O01beM 00pa3oBaTe/IbHON MPOrpaMMbl NpeaMeTa 340
OcHoBHOe coJep:kaHue 278
BT. 4.:
TeopeTHYecKoe 00yUeHHe 228
NMpPaKTUYecKHe 3aHsITHSA 50
IIpodeccuonanbHO-OPHMEHTHPOBAHHOE CO/lep:KaHMe (coep:KkaHne 56
NMPHUKJIATHOT0 MOIYJIA)
BT. 4.:
TeopeTH4yecKoe o0yueHue 4
NpaKkTHYeCKUEe 3aHATHSI 52
KOHTPOJIbHbIE pa00ThHI 12
IpomexyTounas atrectamus (F'MA) 6




2.1. TemaTHYeCKHil JIAH U coJep:KaHNe YUeOHOI0 MpeIMeTa

HaumenoBanue pa3jaesioB Conep:xanue y4yeO0HOro Marepuasia (0OCHOBHOE M PO(ecCHOHATILHO- dopmMupyemble
H TeM OPUEHTHPOBAHHOE), 1a00PATOPHbIE U MPAKTUYECKHE 3aAHATHUS, IPUKJIATHON O0bem KOMIIeTeHIM U
MOaYJIb 4acoB
(mpu HAJIMYMH)
1 2 3 4

OcHoBHOE coiep:KaHue

Pazgen 1. IloBTOpeHMe Kypca MATEeMATHKH OCHOBHOM HIKOJIbI 20
Tema 1.1 Coneprxanue yueOHOro MaTepuaia 2
Lenp n 3a1aun ba3oBble 3HaHUS U yMEHUS 110 MaTeMaTUKe B IPOPEeCcCHOHANIbHOMN U B IOBCEAHEBHOM
MaTCMaTHKH IIpH NEATEIbHOCTH.
OCBOCHITH KomOunupoBaHHoe 3aHsTHE 2
CHEIUAJIBHOCTH
Tema 1.2 Coneprxanue yueOHOro MaTepuasa 2
Yucna 1 BBIYUCICHUSL. JleiicTBUsI HaJl TIOJIOKUTEIBHBIMU M OTPULIATEILHBIMHU YHCIaMU, OOBIKHOBEHHBIMU U
Beipaxenus 1 JECSITUYHBIMU JIPOOSMHU.
npeodpa3zoBaHus Jle#icTBUS cO cTeneHsIMU, (OPMYIIbI COKPALIEHHOTO YMHOXKEHUSI. 2

KomOunupoBaHHoe 3aHATHE

Tema 1.3.

I'eomeTrpus Ha miockocTn

Bunel ninockux ¢GuUryp v ux miomaib. 1

IIpakTHYeckoe 3aHATHE: 1

[IpakTUKO-OpHEHTUPOBAHHBIE 337]a4l B KypCce T€OMETPUH Ha INIOCKOCTH
Tewma 1.4 Copep:xanne yueOHOT0 MaTepuana 4
[IpotieHTHBIC BHIYUCIICHUS IIpakTHyeckoe 3aHATHE:

[IpocThie POLEHTHI, pa3Hble CIOCOOBI MX BhIUUCIeHUS. CIOXKHBIE MPOIEHTHI 4
Tema 1.5 Coaepxanue yueOHOro MaTepuasa 2
VYpaBHEHUS 1 HEPABEHCTBA -

IpakTHYecKoe 3aHsATHE: 2

OK-01, OK-02, OK-
03, OK-04, OK-05,
OK-06, OK-07




Jluneiinple, KBapaTHbIe, APOOHO-IMHEHHBIC YPABHCHUS U HEPABEHCTBA

Tema 1.6 Coneprxkanue ydeOHOT0 MaTepurasa 6
Cucrembl  ypaBHCHHIL CriocoOsl pelieHus: CUCTeM JTUHEHHBIX ypaBHeHu. [Tonstus: matpuna 2x2 u 3x3,
1 HCPABCHCTB | onpenenuTesb MaTpulibl. Meton ["aycca. CucTeMbl HETMHENHBIX YPaBHEHUH. 6
Cucrembl HEpaBEHCTB
Komb6unupoBanHoe 3ansrue
Tema 1.7 Coneprxkanue yu4eOHOT0 MaTepurasia 2
BxoznHo#t KOHTPOIIB Boruncnenus u npeoOpa3oBanus. Y paBHeHHs U HepaBeHCTBA. [ eomeTpust Ha
IJIOCKOCTH 1
Kontpoabnas padora Nel 1
20
Pa3nen.2 [IpsiMble U JIOCKOCTH B POCTPAHCTBE
Tema 2.1. Copep:xanue yueOHOT0 MaTepuana 2
OcHoBHbIC [Ipenmer crepeomerpun. OCHOBHBIE TMOHATHS (TOYKA, WpsSMas, IJIOCKOCTb,
IIOHATH | mpocTpaHcTBO).  OCHOBHBIE — akcMOMbl  cTepeomerpuu.  Ilepecekaromuecs, 2
A CTEPCOMETPHH. napajuleJbHble UM CKpeluuBaromuecs  mnpsmble. [Ipu3sHak ©  CBOWCTBO
PacrnionoxeHne NpsAMBIX M | cxpenumBarommxcs NpsaMbix. OCHOBHBIE IPOCTPAHCTBEHHBIE (DHTYPHL.
IIJIOCKOCTEN
KomOunupoBanHoe 3aHsTHe
Tema 2.2. Coneprxanne y4eOHOro MaTepuania 6
IlapannenbHOCTb IPAMBIX, | [TapansienbHble TpsAMas W miuockocts. Omnpenenenue. Ilpushak. CsoiictBa (c
TPSIMOH M IIIOCKOCTH, nokasarenbcTBoM). [lapamnensabie mnockoctu. Onpenenenue. [Ipusnak. CroiicTBa
TIOCKOCTEH (c noxazatenbcTBOM). Terpasap u ero sneMeHThl. [lapannenenumen u ero
snemeHThl. CBOMCTBA MPOTUBOIIOJIOKHBIX TPaHEH U JTUaroHajiel mapasuiesenurnena. 6
[Toctpoenue ceuenuit. Pemienue 3amau. OK-01, OK-03, OK-
04, OK-07
KomOunupoBanHoe 3aHsaTHE
Tema 2.3. Copep:xanue yueOHOro MaTepuana 2
HepnenauKyapHOCTh [Tepnienaukynsapubie npsmeie. [lapannensHble TpsiMble, TMEPIEHAUKYISPHBIE K
TNPSAMBIX, IPSMOK 1 IJI0CKOCTH. [IpHU3HaK nepneH uKyIsspHOCTH MPSAMOM U INIOCKOCTHU. JI0Ka3aTenbCTBO.
IJIOCKOCTH, TIIOCKOCTEH [lepnenaukynap wu HakioHHas. [lepnenaukymnsapHbie 1TockocTH.lIpu3Hak 2

MepIeHUKYISIPHOCTHU IJI0CKOCTeN. [[oka3aTenbCcTBo.
PaccTosiHus B mpocTpaHcTBE




KoMOuHMpOBaHHOE 3aHATHE

Tewma 2.4. Copepxanne yaeOHOT0 MaTepuana 4
Teopema o Tpex
HEPIIEHIUKYIIIpax Teopema o Tpex nepneHauKysApax. JJokazarenbcTBo. Yros Mexay NpsMoil u 4
IJIOCKOCTBIO. YTOJI MEXY IIOCKOCTSIMHU
KoMOuHMpOBaHHOE 3aHATHE
Tema 2.5.
[TapannenbHele,
TICPHCHINKY IPHBIC, IpakTHYeCcKoe 3aHATHE
CKPEIMBAIOIINECS IPSIMbIE 4
AkcuoMbl  crepeoMeTpud.  IlepneHIuKyIsIpHOCTH MHpSMOM M IJIOCKOCTH,
[IapaJUIEIbHOCTD JBYX IIPSIMBIX, IEPIEHINKYIISPHBIX IUIOCKOCTH,
MEPIECHANKYJISPHOCTD IIOCKOCTEMN
Tema 2.6. Coneprxanue yueOHOro MaTepuaa 2
Pemenne 3anay. IIpsiMbie i | Pacronoxenne NpsAMBIX U IIOCKOCTEH B IPOCTPAHCTBE. [lepnenauKyJIApHOCTD U
IUIOCKOCTH B IPOCTPAHCTBC | apansienbHOCTh NPSAMBIX U IUIOCKOCTEH. CKpELUBaIOLeCs NpsMble
KonTtpoubnas padora Ne2
16
Pasnen 3. KoopanHaTbl 1 BeKTOpBI
Tewma 3.1 Conepxanre yaeOHOT0 MaTepuaia 4
JlexapToBBI KOOPJIMHATEI B | JlekapTOBBI KOOPAMHATHI B IPOCTpaHCTBE. IIpocTeiiimue 3a1aun B KOOPAUHATAX.
NPOCTpaHCTBE. PaccTosHNe | PaccrosHue MeKIy AByMs TOUKAMH, KOOPAMHATHI CEPEIHHBI OTPE3Ka 4 OK-02, OK-03, OK-
MEXy IBYyMsI TOUKAMH. 04. OK-07
[MpakTnyeck HATH ’
Koopaunats! cepearHbl pa ecKoe 3a ¢
oTpe3Ka
Tema 3.2 Coneprxanne yu4eOHOTO MaTeprana 6




BekTopsl B IpocTpaHCTBE.
VYron Mexay BEKTOpaMH.
CkasiipHOE TNPOU3BEICHUE
BEKTOPOB

Bekropsl B mpoctpanctBe. CloXEeHHME W BBIUUTAHHE BEKTOPOB. YMHOXEHUE
BekTopa Ha yucio. Kommnanapueie BeKTopbl. CKalsipHOE MPOU3BEACHUE BEKTOPOB.
Paznosxenue BekTopa 1o TpeM HEKOMIUIAHAPHBIM BeKkTOpaM. Koop/MHaThl BEKTOpa,
CKaJISIpHOE MPOU3BEACHNE BEKTOPOB B KOOPAMHATAX, YTOJI MEXIy BEKTOPaMH, yrol
MEXIy IPSIMOM U TIOCKOCTBIO, YTOJ MEXIY TUIOCKOCTSIMH. Y PaBHEHHE MIIOCKOCTH.
['eomeTpuyeckuii CMbICT ONIpeACTUTENS 2X2

Tewma 3.3 Ipaktuko-
OPUCHTUPOBAHHBIC 3a/1a41

Komb6unupoBanHoe 3ansrue

Ha KOOPIMHATHOH KoopauHaTHas mI0CKOCTb. 1
TIOCKOCTH IIpakTHYeckoe 3aHATHE: 3
Brrunciienue pacCTosHUN U TUIOIIAIEH Ha MIOCKOCTH.
KonnyecTBeHHbIE pacueThl
Tewma 3.4 Copepxanne yaeOHOro MaTepuaa 2
Pemenne 3anay. JlexapToBbl KOOpAMHATHI B MPOCTpaHCTBE. BekTtopsl B npocTtpancTee. CloxKeHue u
KoopauHaTsl 1 BEKTOpBI BBIYMTAHUE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha 4Mciio. KomImaHapHbIE BEKTOPBI.
CkanspHoe  MNpOU3BEACHHE BEKTOpPOB. Pa3znoxkeHue BekTopa 1O  TpPEM
HEKOMIUIaHApHBIM BeKTOpam. [Ipocreiimme 3amaun B KoopauHarax. KoopauHaTsl
BEKTOpA, PACCTOSTHUE MEXK]ly TOUKaMHU, KOOPJAUHATBI CEPEANHBI OTPE3Ka, CKAISIPHOE
MPOU3BE/ICHUE BEKTOPOB B KOOPJIWHATAX, YIOJ MEXKIY BEKTOPAMH, YTOJI MEXIY 1
MIPSIMOM M TUIOCKOCTBIO, YIOJl
MEXY IIOCKOCTSIMU
KonTtpoubnas padora Ne3 1
40
Pasznen 4. OcHoBbl Tpuronomerpun. Tpuronomerpunueckue GQyHKIHA
Copep:xanne yueOHOT0 MaTepuana 4
Pannannas mepa yrna. IloBopoT Touku BOKpYr Hayana koopauHar. OmnpeneneHue 4 OK-01, OK-02, OK-

CHHYCa, KOCHMHYCa, TAHI'CHCA U KOTAHI'CHCA. 3Haku CHHYCa, KOCHUHYCa, TAHI'CHCA U
KOTAHI'CHCA IO YCTBCPTAM. 3aBUCHMOCTD MCKAY CUHYCOM, KOCUHYCOM, TAHI'CHCOM
M KOTAaHI'€HCOM OJHOI'O U TOr'0 K€ yIjia

KoMbOuHMpoBaHHOE 3aHATHE

03, OK-04, OK-05,
OK-06, OK-07




Tema 4.2 Copepxanne yueOHOro MaTepuana 4
OcHOBHbIE Tpuronomerpuueckue ToxaecTBa. CHHYC, KOCUHYC, TAHT€HC U KOTAHI'€HC YIJIOB O U 4
TPUTOHOMETPUUECKHE - o. Dopmyisl IpUBEEHUS
TOXIECTBA. KOMOMHHMPOBAHHOE 3aHATUE
PopMyJIbl IPUBEICHUS
Tema 4.3 Copep:xanue yueOHOro MaTepuana 8
CuHyc, KOCHHYC, TAHICHC CymMma u pasHOCTh cuHYycOB. CyMMa M Pa3HOCTb KOCHHYCOB. CHMHYC M KOCHUHYC
CYMMBI 11 pa3HOCTH IBYX nBoiiHoro yrima. ®opmynel mojoBuHHOTO yria. [IpeoOpa3oBaHusi CyMMBI
yriaoB.CHHYC ¥ KOCHHYC TPUTOHOMETPUYECKUX (YHKIUH B MPOU3BENCHHWE U MPOU3BEICHUS B CyMMY. 4
ABoiHOrO yria. ®opMyJisl | BpipakeHHe TPUTOHOMETPHUECKHX (DYHKIMH depe3 TAHTEHC MOJOBHHHOTO
IIOJIOBUHHOI'O yTj1a aprymenra. [Ipeobpa3zoBanusi mpOCTEHIINX TPUTOHOMETPHUYECKHUX BBIPAKECHHIA

IpakTHyecKoe 3aHATHE 4
Tema 4.4 Copepxanne yaeOHOro MaTepuaa 2
QyHKIMH, UX CBOMCTBA. | OONACTh ONpPECIICHNsI 1 MHOXKECTBO 3HaYCHUH PyHKIMHA. YETHOCTH, HEYETHOCTD,
Crioco0sbI 3a1aHust nepuoanyHoCTh GyHKImA. CrocoOsl 3aganus QyHKIHHA 2
byHKIUI KomOuHupoBaHHOE 3aHATHE
Tema 4.5 Coneprxanue yueOHOro MaTepuasa 2
Tpuronomerpuyeckue OO6acth ornpeesieHns] 1 MHOXKECTBO 3HAUYEHUN TPUTOHOMETPHIECKUX (PYHKITUH.
(GYHKINH, UX CBOWCTBA U YéTHOCTh, HEUETHOCTD, MEPUOANYHOCTh TPUTOHOMETPUYECKUX (yHKINH. CBONCTBA 2
rpaduku U rpadbuku QyHKIUA Y = COS X, Y =Sin X, y =tg X, Y = ctg X.

KomOuHupOBaHHOE 3aHSTHE.
Tewma 4.6 [IpeoOpazoBanue | ComepikaHue yaeOHOTO MaTepraia 2
rpadukoB IIpakTH4yeckoe 3aHATHE
TPUTOHOMETPUICCKHUX Cxartune u pacTshkeHHe TPaQHuKOB TPUTOHOMETPUIECKUX (PYHKIUH. 9
ynxui [IpeoOpaszoBanue rpauKoB TPUTOHOMETPUYECKUX (PYHKIUI
Onucanue
IIPOU3BOJICTBEHHBIX IIpakTHYeckoe 3aHATHE

IPOLIECCOB € TTOMOILBIO I/I ” = 4
rpaduKos dyHKm CII0JIb30BAHUE CBOWCTB TPUTOHOMETPUUECKUX (DYHKLUI B Ipo(heccOHaNbHBIX

3aj1a4ax
Tema 4.8 Copep:xanne yueOHOT0 MaTepuana 2
OGparHsre OOparHble TpuroHomerpuueckue pynkuuu. Mx cpoiictsa u rpaduku
TPUTOHOMETPUYECKUE 2

KomOunnpoBanHoe 3aHATHE




byHKIIUN

Tema 4.9 Coneprkanue y4eOHOro MaTepuana 8
Tpuronomerpuyeckue VYpaBHeHHe COS x = a. YpaBHeHue Sin X = a. YpaBHenue tg X = a, ctg X = a.
YPaBHEHUS I HEPABEHCTBA Pewmrenne TpPUrOHOMETPUYECKMX YPABHEHUM OCHOBHBIX THIIOB: IPOCTEUIINE
TPUTOHOMETPUYECKUE YPaBHEHHUs, CBOJSIIMECS K KBaJpaTHBIM, pelllaeMble 8
pa3lioKEHUEM Ha MHOXMTENIU, OXHOpoAHbIe. [IpocTeiimme TpUroHomeTpuyeckue
HEpaBEHCTBA
KoMOuHnpoBaHHOE 3aHSTHE.
Tema 4.10 Cucrembl Copepxanne yaeOHOro MaTepuana 2
TPUTOHOMETPUUECKUX Cucrembl IPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUN 2
YpaBHEHU I KomOuHMpoOBaHHOE 3aHATHE
Tema 4.11 Coneprkanue y4eOHOro Marepuania 2
Pemenune 3agad. OcnoBel | [IpeoOpa3zoBaHKe TPUTOHOMETPHUYECKUX BBIpaKCHUH. PenenHne
TPUTOHOMETPHH. TPUTOHOMETPHUUECKHUX 1
Tpuronomerpuyeckue ypaBHEHHUN U HEPABEHCTB B TOM YHCJIE C UCIIOJIH30BAHUEM CBOMCTB (DyHKIIUM.
byHKIHIU KonTpoabnast padora Ned 1
Paspnen 5. KomimiekcHbie yuciia 8
Tewma 5.1 KommnekcHbie Copep:xanne yueOHOT0O MaTepuana 4
qucia
[lonstue kommiekcHoro uucia. ConpsbKeHHbIE KOMIUIEKCHBIE YHMCIA, MOAYJb U 4
apryMeHT KOMIUIEKCHOTO uucia. Dopma 3amucu  KOMIUIEKCHOTO — YuCia
(reomeTpuueckasi, TPUTOHOMETpHYECKasi, anredpandeckas). ApupmMeTHIecKue
JIEUCTBUSI C KOMIUIEKCHBIMH YHCIIaMU
Komb6unmnpoBanHoe 3aHsTHe
Tema 5.2 Coneprxanne y4eOHOTO MaTeprana 4
IIpumenenue IIpaKTHYECKOE 3aHATHE 4
KOMIIJIEKCHBIX YHACCTT BrinosiHeHnE pacyeToB ¢ TOMONIBIO KOMIUIEKCHBIX unceln. [Ipumepsl ncnonb30BaHus
KOMILJIEKCHBIX YHCel
Paznen 6.1lpousBoanasi GyHKIMHU, ee NIPUMEHEHHE 40
Tema 6.1 ‘ Coneprxanue yueOHOro MaTepuasa 2 OK-01, OK-02, OK-




[TonsATHE TPOU3BOIHOM.
®opmyiibl U IpaBUIIa

Omnpenenenne YMCIOBON MOCIEIOBATEIBHOCTH M CIIOCOOBI ee 3amaHus. CBoiicTBa
YHCIIOBBIX TOcenoBaTenbHOCTel. OmnpeneneHue mpesesia MOCIeqoBaTeIbHOCTH.

Qg epeHIMpoBaHus Bruncnenue  mpenenoB  mocnenoBatenbHocTeil.  Ilpemen  ¢yHkumm  Ha
6eckoneunoctu. [Ipenen pynknuu B Touke. [Ipupamenue aprymenta. [pupamenue
¢byHkumu. 3amaud, TNPUBOJAIIME K TMOHATHIO Tpou3BoaHOH. Ompenenenue
MPOU3BOAHON. AJITOPUTM OTHICKAHUS MPOU3BOIHOMN
KomOuHupoBaHHOE 3aHsTHE

Tema 6.2 Copepxanne yaeOHOro MaTepuaa

[Ipou3BoIHBIE CYyMMBI,
Pa3HOCTHU MIPOU3BEICHNUS,
YacTHOTO

®opmynsl quddepenunponanus. [Ipasuna quddepeHunpoBanms

KOM6I/IHI/IpOBaHHOG 3aHATHC

Tema 6.3

[IpousBoaHbIE
TPUTOHOMETPHUECKUX
¢bynkuuii. [IponsBoanas
CJIOKHOM (PyHKITMH

Copnepxanue yueOHOro MaTepuana

Omnpenenenue caoxHoi GyHKUIuH. [Ipon3BoHast TPUTOHOMETPHYECKUX (DYHKIIUH.
[Tpon3BoHas CIOXKHON PYHKIUU

KoMOuHMpOBaHHOE 3aHATHE

Tema 6.4 Coneprxanue yueOHOro MaTepuasa

TonstHe 0 [Mousitue HerpepsiBHOHN (yHKIHKA. CBOWCTBA HENPEPHIBHOM (HYyHKIMH. CBA3b MEKITY
HCUPCPBIBHOCTH HETPEPBIBHOCTHIO U TH(D(PEePEHIUPYEMOCTHIO (DYHKIIUH B TOYKE. AJITOPUTM
dynkimn. Meron pEIlCHUs HEPABEHCTB METOIOM HHTEPBAIOB

MHTCPBAJIOB KOMOMHMPOBAHHOE 3aHSATHE

Tema 6.5 Coneprkanue yueOGHOro MaTeprana

I'eomeTpuueckuii u
(bu3HUeCKU CMBICTT

I'eomeTpuueckuii cMbICT TPOM3BOMHOW (YyHKIMM —  YIrJIOBOW Ko3duumeHT
KacaTelbHOU K rpaduKy (QYHKIIMH B TOUKE. Y paBHEHHE KacaTeIbHOU K TpaduKy

MPON3SBONHON (GyHKIMU. AJNTOPUTM COCTaBJICHHUs ypaBHEHHs KacaTelbHOU K rpaduky (yHKIHA
y=f(x)
KomOunnpoBanHoe 3aHsaTne

Tema 6.6 Conepxanue yueOHOro MaTepuasa

OU3NYECKUIN CMBICIT
IIPOU3BOJHON B
po¢eCCHOHATBHBIX

l'[paKTn'{ecxoe 3aHATHC

@usnueckuil (MEXaHUUECKUI) CMBICI TPOU3BOIHON — MTHOBEHHAs! CKOPOCTh B

03, OK-04, OK-05,
OK-06, OK-07




3agadax MOMeHT BpeMmeHnu t: v = S’ (1)
Tema 6.7 Copepxanne yaeOHOro MaTepuana 4
MonoronnocTs pynkuuu. | Bospactanue u yObiBaHHe (YHKIMH, COOTBETCTBHE BO3pAcTaHHs W YObIBAHUSI
Touku 3xcTpEeMyMa ¢byHKUMKM 3HaKy mNpou3BOAHOH. IloHATHME TPOWM3BOAHON BBICIIErO TMOPSJIKA,
COOTBETCTBHE 3HAKa BTOPOH MPOU3BOAHOM BBINYKJIOCTH (BOTHYTOCTH) (DYHKLIMHU Ha
oTpe3ke. 3agayl Ha MAaKCUMyM M MHHUMYM. [loHATHME acHMMNTOTHI, CIIOCOOBI MX 4
oIpeliesieHusl. AJIrOpUTM HUCClefoBaHus (DYHKIMM U IOCTPOEHUs ee rpaduka c
MIOMOIIBIO TPOU3BOIHOMU. J[IpoOHO-NTMHEeHAs PYHKIUS
KomOunupoBaHHoe 3aHsTHE
Tema 6.8 Coneprxanue yueOHOro MaTepuaia 4
Vccnenosanne GyHKIMiA U | Vccnenopanue (GYHKIMM HA MOHOTOHHOCTB M TOCTPOSHHE TPadUKOB.
nocrpoenue rpaguxos KoMOuHHpOBaHHOE 3aHSTHE 4
Tema 6.9 Coneprxanue yueOHOro MaTepuasa 2

HauOoJibliiee 1 HAUMEHbILIEE
3HAYCHHS QYHKIIUH

Haxoxnenue HauOOJIBIIEr0 U HAUMEHBIIIETO 3HAYEHUH (bYHKHHﬁ, IIOCTPOCHUC
Fpa(l)I/IKOB MHOI'O4JICHOB C MCIIO0JIB30BAHMECM allllapaTa MaTCMATHYCCKOI'O aHaJIn3a

Tema 6.10 Haxoxnenue
ONTUMAIBHOTO pe3yJibTara

KoMOuHupoBaHHOE 3aHsITHE

C MMOMOUIBIO MPOU3BOAHOM | HammeHbliee u Hanbosblee 3HaYeHUE QYHKIUU 1
B IIPAaKTUYECKUX 3a/1a9ax IIpakTHyeckoe 3aHsATHE:
Haumensblee u Hanbosblee 3HaYeHUEe GyHKIUN 5
Tema 6.11 Conepxanue yaeOHOro MaTepuaa 2
Pemienue 3amau. ®opmyiiel u npaBuia auddepennunpoBanus. VccnenoBanue GyHKIHHA ¢ TOMOLIbIO 1
ITpoussBoanas GyHkMH, ee | npousBoaHoW. Hanbosbliiee M HaMMeHbIlee 3HAYCHHsI OYHKIUH
NPUMEHEHHE Kontposibnas padora Ne5 1
Paznen 7. MHOTOrpaHHMKHU M TeJia BpalleHUs 46
Tema 7.1 CopepxaHue yaeOHOTO MaTepHraa 2 OK-01, OK-02, OK-
Bepumnel, peOpa, rpanu | [ToHATHE MHOrOrpaHHUKA. Ero »JeMeHThI: BeplIUMHEL, pedpa, rpany. JnaroHas. 03, OK-04, OK-05,
MHOTOTpaHHHKA Ceuenue. Boinykiible M HEBBINYKJIbIE MHOTOTPAHHUKHU 2 OK-06, OK-07
KomOunupoBanHoe 3aHsTHE
Tema 7.2 Coneprxanne yuyeOHOT0 MaTepuana 2
Hpusma, ee [Tonsarue npusmsbl. Ee ocHoBaHus 1 60koBbIe rpanu. BeicoTa mpusmel. [Ipsimas u




COCTaBJISIIOLINE, CEUEHHUE.
[Tpsimast u ipaBUIIbHAS
MIPU3MBI

HakJIOHHas npusMma. [IpaBuiibHas npusma. Ee ceuenue

KoMOuHMpOBaHHOE 3aHATHE

Tema 7.3
[Mapannenenunen, xyo0.
CeueHnue ky0a,
napaienenumesa.

Coneprxanue yueOHOro MaTepuasa

[Tapannenenumnen, cBOMCTBAa MPSIMOYTOJIBHOTO Mapajuienenumnena, kyo. Ceuenue
KyOa,napajenenumneaa

KoMOuHMpoOBaHHOE 3aHATHE

Tema 7.4

[Mupamupa,ee
COCTAaBJISIOIINE, CCUCHHUE.
[IpaBunbHas nupamuaa.
YcedeHHas nupamuia

Cojnepkannie y4eOHOrO MaTepHraia

[Tupamuna u ee snementsl. CeueHue nupamuasl. [IpaBunpHas nupamuaa.
YceuenHnas nupamMuaa

KOM6I/IHI/IpOBaHHOG 3aHATHC

Tema 7.5

BboxoBas n monHas
MMOBEPXHOCTb MPU3MBI,
MAPAMUBI

Coneprkanue ydeOHOro MaTepuania

[1nouranb 60KOBOM M MOJHON NOBEPXHOCTHU IPU3MBI, MUPAMUIbI

KOM6I/IHI/IpOBaHHOG 3aHATHC

Tema 7.6 Cummerpus B
KyOe, mapajuienenumnene,
npu3Me, THpaMHJIe

Copnepkanue y4eOHOro MaTepHrania

CI/IMMCTpI/ISI OTHOCHUTCIIbBHO TOYKH, HpﬂMOﬁ, IIIIOCKOCTH. CI/IMMeTpI/IH B KY6C,
napajijiCjacnuneac, npusMe, mmpamMmuac

KOM6I/IHI/IpOBaHHOG 3aHATH

Tema 7.7
[IpuMepsl cUMMETpUI B
npodeccuu

IIpakTHYeckoe 3aHATHE

CummeTpus B IPUPOJIE, APXUTEKTYPE, TEXHHUKE, B OBITY

Tema 7.8
[IpaBunbHBIE
MHOTOTPaHHUKH, UX
CBOMCTBA

Coneprxkanne y4eOHOT0 MaTeprasa

IIpakTHYeckoe 3aHATHE

IlonsTue HIpaBHJIILHOTO MHOTOT'paHHHKaA. CBoiicTBa IpaBHJIbHBIX MHOTOT'PAHHHUKOB

Conepxkanue y4eOHOro MaTepHaia

Hununaap u ero sanemenTsl. CeueHne HUIMHAPA (MapajijieIbHOE OCHOBAHHUIO U OCH).

Pa3BepTka nunmHapa




Tema 7.9

Hununap, ero
cocrapisiomue. CeucHue
HAJUHIPA

Tema 7.10
Komnyc, ero cocrapistomniue.
CeueHue KoHyca

KoMOuHMpOBaHHOE 3aHATHE

Konyc u ero 3neMeHTsl.

I[IpakTHyeckoe 3aHATHE
Ceuenue koHyca (MapasjiebHOE OCHOBAHUIO U MPOXOJISIIEe
4yepes BepIIMHY), KoHnYeckue ceueHus. PazsepTka koHyca

Tema 7.11

Y cedeHHbIH KOHYC.
CeueHue yceueHHOTO
KOHyca

Cojnepkanue y4eOHOro MaTepuaia

Y ceuennblil konyc. Ero obpa3zytoniast u Beicota. CeyeHne yceueHHOro KoHyca

KOM6I/IHI/IpOBaHHOG 3aHATHC

Tema 7.12
[ap u chepa, ux ceyeHUs

Copep:xanue yueOHOT0 MaTepuana

[Tap u chepa. Bzaumuoe pacrnonoxkenue cepsl u miockoctu. CeueHue mapa,
chepsl

KOM6I/IHI/IpOBaHH06 3aHATHC

Tema 7.13

ITousarue 06 00BbEME TENA.
OTtHolIeHne 00BEMOB
MMOOOHBIX TEI

Copnepkanue yq4eOHOro MaTepuania

[Tonsatue 06 oowveme Tena. O6beM Kyba U MPSIMOYTOJIBHOTO NapaieNlenunesa.
O6bem npusmsbl U uMHApa. OTHOIIEHHE 00HEMOB MTOA00HBIX TEJ.
["'eomeTpHruecKuil cMbIC onpeaenuTens 3-To nopsaka

KomOunupoBanHoe 3aHsaTHE

Tema 7.14
OOBEMBI U IIOIIAIN
[MOBEPXHOCTEN TN

Conepkanue y4eOHOro MaTepHrania

O06bembl upaMu bl 1 KoHYca. O0beM mapa. [1nomaam noBepXHOCTEH Te

IIpakTHYecKoe 3aHATHE

Tema 7.15
KombOunanuu
MHOTOTPAaHHHKOB |
BpalleHus

T

Coneprxkanne y4eOHOro MaTepurana

IIpakTHYecKoe 3aHATHE

KomOunanmm reoMeTpudeckux Tei

Tema 7.16 I'eomerpuueckue
KOMOHMHAIIMY HA TPAKTHUKE

Coneprkanne y4eOHOTo MaTeprana

IIpakTHYecKoe 3aHATHE

Hcnonb3oBaHrne KOMOMHALIMNA MHOTOTPAHHUKOB U TEJ BPAIICHUS B IPAKTUKO-
OpUEHTHPOBAHHBIX 3aJa4ax




Tema 7.17 Copepxanne yueOHOro MaTepuaa 2
Pemenue 3anau. OO6beMbl U MJIOLIAIU TOBEPXHOCTH MHOTOTPAHHUKOB U TEJ BPAIICHHUS 1
MHOTOrpaHHHMKH ¥ TEJla KonTpoubnas padora Ne6 1
BpallleHUs
Pazgen 8. 14
IlepBooOpa3Has pyHKUMH, €€ IPUMEHEHUE
Tema 8.1 Copepxanne yueOHOro MaTepuana 2
IlepooOpa3Has GpyHkIMU. | 3amada O BOCCTAHOBJICHHH 3aKOHA JBIDKCHHUS IO M3BECTHOW CKOpocTu. [loHsTue
[IpaBuna HaxOXAECHUS uHTerpupoBanus. O3HaKOMJICHHE C TOHSATHEM MHTETpaja M MepBOOOpa3HON i
epBOOOPA3HBIX byukiun y=f(X). Pemenue 3amau Ha CBA3b MEPBOOOPA3HON U € IMPOU3BOIHOM,
BBIYHCIICHHE ITEPBOOOPa3HON it JaHHOW GyHKIuH. Tadmuia hopmMyt st 2
HaX0XJICHUS MepBo0Opa3HbIX. 3ydueHue mpaBuiia BEIUMCICHHSI IEPBOOOPA3HON
KoMOnHMpOBaHHOE 3aHITHE
Tema 8.2 Coneprxkanue ydeOHOro Marepuania 2
I1nomans KpUBOJIMHENHON | 3amaun, MPUBOISAIINE K TOHATHIO OMPEISICHHOIO HHTETpalia — O BEIYUCIICHUH 2
Tpaneuuu. Popmyna IUIOLIAIM KPUBOJIMHEHHOM Tpamnenuu, o nepeMenieHuu Touku. [lonstue
Herorona — JleiiOauma oTpeNIeIEHHOr0 UHTErpana. I eoMeTpuyeckuil M PU3MUECKUI CMBICI OPEIEICHHOTO
uHTerpaia. Popmyna HetoTona— JleiiOHuma
KoMOuHMpOBaHHOE 3aHATHE OK-01, OK-02, OK-
03, OK-04, OK-05,
Tema 8.3 ConepxaHue yaeOHOro MaTepuaa 2 OK-06, OK-07
Heonpenenennslii n [ToHsTHE HEONPEAEIEHHOTO MHTErpajia 2 IIK...
ONpEIENEHHBIA UHTETPabl | KOMOMHUPOBaHHOE 3aHSTHE
Tema 8.4 Copep:xanne yueOHOTo MaTepuana 2
ITonsTe 06 onpeneneHHOM| ['eoMeTpUYIECKUIT CMBICIT ONPEICICHHOTO HHTETpaa
MHTCTpalie KaK ILTora/n KomOunupoBaHHoe 3aHATHE 2

KPUBOJIMHENHOMN Tpanenuu

Tema 8.5
OrnpesieieHHBIN HHTETPAT B
SKU3HHA

IIpakTHYeckoe 3aHATHE

['eomeTpuyeckuii CMbICT ONPEAEIEHHOTO nHTerpaina. @opmysa HetotoHa -
Jleitbnua.

Pemrenue 3aa4 Ha MpUMEHEHUE WHTETPAJIA IS BEIYUCICHUS (PH3MUECKUX BEITMIHH
U IUIOAJEN




Tema 8.6

Penrenue 3a7ad.
[lepBooOpasnas GpyHKIMH,
€€ MpUMEHEHUE

Cojnepkannie y4eOHOrO MaTepHraia

[TepBoobpasnas pynkuuu. [lpaBuna HaxoxxaeHus neppooOpa3Hbix. Ee mpruMeHnenue

KonTtpouabnas pa6ora Ne7

R RN

Paznen 9. Crenenn u kopHu. Ctenennasi pyHkums 18
Tema 9.1 Copepxanne yaeOHOT0 MaTepuana 4
CrenenHas (QyHKuus, ee . . n
cBONCTRA TonsiTHe KOpHS N-0ii CTeNeHy u3 AeHCTBUTENBHOTO uncia. DyHKIuH y = VX ux

cBoiicTBa u rpaduku. CBONMCTBAa KOPHSI N-OW CTENEHU 4

KomOuHupoBaHHOE 3aHsTHE
Tema 9.2 Copepxanne yaeOHOr0 MaTepuana 4
IIpeobpasoBanue [IpeoOpazoBanne UPpaMOHATBHBIX BBIPAKECHHHA
Bﬁlpamefmﬁ C KOPHAMHU N | K oMGHHMPOBAHHOE 3aHSTHE 4
Ol cTeneHn
Tema 9.3 Conepxanne yaeOHOTo MaTrepuaa 2
CoiicTBa CTeTIeHU C [TonsaTHE cTenenu ¢ ITOOBIM palliOHAIBHBIM TTOKa3aTeneM. CTerneHHbIe (YHKINUU, HX OK-01, OK-02, OK-
paI;IHOHam’HHM " CBOWCTBA U IrpaUKu 03, OK-04, OK-05,0K-
ACHCTBUTCIILHEIM KoMOuHMpoBaHHBIE 3aHATHA 2 07
MOKa3aTeNsIMU
Tema 9.4 Copepxanue yueOHOro MaTepuana 6
Pemenne uppanmoHanbHbeIX | PABHOCHIBHOCTS HPPAIIMOHAIBHBIX YPABHEHUH U HEPABEHCTB. METOIbI X PEIICHHS. 6
YPaBHEHMI U HEpABeHCTB | PenieHue MppannoHaIbHBIX YpaBHEHUH U HEPABEHCTB

KoMOuHMpoBaHHOE 3aHATHE
Tema 9.5 Conepxanue yueOHOro MaTepuasa 2
Crenenn 51 KopHH. | OnpeneneHue creneHHon GyHKuuu. Mcnonas3oBaHue ee CBOMCTB MpU pelIeHUH 1
CrenenHas GyHKIUSA YpaBHEHUI U HEPABEHCTB

Kountpoabsnas padora Ne§ 1
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Paszpnen 10. IlokasaTenbHas (pyHKUUsA

Tema 10.1 Coneprxanne y4eOHOro MaTepurana 4
INokazarenpHas QyHKIHS, CreneHb ¢ TPOU3BOJBHBIM JIEUCTBHTENbHBIM MOKa3arenem. OmpeneneHue
€c CBOMCTBA noka3aTeabHON (PyHKIMH, ee CBOMCTBa M rpaduK. 3HAKOMCTBO C MPHUMEHEHHEM 4

noKazaTebHOUM (PyHKIMHU. Penienne noka3zareabHbIX YpaBHEHUH (QYHKIIMOHATBLHO-




rpauuecKuM METOJIOM

KoMOuHMpoBaHHOE 3aHATHE

OK-01, OK-02, OK-
03, OK-04, OK-05,

Tema 10.2 Copepxanne y4eOHOro Marepuaa 8 OK-07
Pemenue nokasarenbnpix | [IpakTHYecKoe 3aHSATHE
YPABHCHHUH M HCPABCHCTB | poyjenye mokasaTebHBIX YPaBHEHUI METOJIOM YPaBHUBAHHUS NIOKa3aTeIeH, METOOM 8
BBEJICHUSI HOBOM IIEpeMeHHOM, pyHKIIMOHAIbHO-TpadrueckuM MeToioM. Pemenue
[10KAa3aTeIbHbIX HEPABEHCTB.
Tema 10.3 Coneprxkanue ydeOHOT0 MaTepurasia 4
Cucremsl 5 ITOKA3aTC/IbHBIX | PenieHue CUCTEM IIOKA3aTENIbHBIX YPABHEHHUU 4
YpaBHCHHH KomOunupoBanHoe 3aHsTHE
Tema 10.4 Copepxanne yaeOHOro MaTepuaa 2
Pemenue 3anau. Pemenne nokazarenpbHbIX YpaBHEHHI METOI0M YpaBHUBAHUS MTOKa3aTeNnel u 1
[TokaszarenpHast QyHKIUS METOJIOM BBEJICHHSI HOBOM NTEPEMEHHOM. PellieHne nokas3aTeabHbIX HEPABEHCTB
KontpoJabHas padora Ne9 1
Paznen 11. Jlorapudmsl. Jorapudpmudeckass pyHkuus 30
Tema 11.1 Coneprkanne y4eOHOro MaTepuana 4
Jlorapudm umcna. Jlorapudm ymcna. JlecATUUHBIN U HATYpaJIbHbINA JOrapu(Mbl, YUCIIO €
JecaTuaHbIi 1 KomOnHHMpOoBaHHOE 3aHsATHE 4
HATYpaJIbHBIN TOTapu(MBbI,
YHCIIO €
Tema 11.2 Copep:xanne yueOHOTo MaTepuana 6
CaoiicTBa Jiorapu@mos. CgoiictBa norapudmon. Onepanust 1orapuGmMupoBaHusl.
Onepauql)/lﬂ KoMmO6nHupoBaHHOE 3aHATHE 6 OK-01, OK-02, OK-
jorapumMupoBaHus i i )
Tema 11.3 Cozepkanue yueOHOTO MaTepuana 4 03, OK 04’0C7)K 05.0K
Jlorapugmuueckas Jlorapudmuueckas GyHKIIUS U ee CBOHCTBA 4
byHKIMS, ee cBOiicTBa KombOunnpoBanHoe 3aHsTHe
Tema 11.4 Coneprxkanne y4eOHOT0 MaTepurana 8
Pemenne [Tonsarue norapupmuveckoro ypasHeHus. Oneparus noreHuupoBanus. Tpu
JgorapupMUUECKUX OCHOBHBIX METO/Ia PELICHUS] TIOTapU(PMUUECKUX YpaBHEHUI: (PYHKIIMOHATBHO- 8

YpaBHEHMI U HEPABEHCTB

rpaduyecKkuii, METO MOTEHIIMPOBAHUS, METO/I BBEICHUSI HOBOI MIEPEMEHHO.
JlorapudmMuueckre HEpaBeHCTBRA.




KoMOnHMpOBaHHOE 3aHSITHE

Tema 11.5 Copepxanue yueOHOro MaTepuaa 2
Cucremsr ANTOPUTM pelIeHUS CHUCTEMBbI ypaBHEHUH. PaBHOCHIBHOCTH JorapuMUUECKUX
JorapupMUUECKUX ypaBHEHUI U HEPABEHCTB 2
ypaBHEHUU KoMOnHMpOBaHHOE 3aHITHE

Tema 11.6

Jlorapugmsl B mpupoae u
TEXHHKE

IIpakTHYecKoe 3aHATHE

[Ipumenenue norapudma. Jlorapupmuueckas cnupaib B npupoe. Ee 4

MaTeMaTHYECKUE CBOMCTBA
Tema 11.7 Coneprxanue yueOHOro MaTepuasa 2
Pemenne 3anay. Jlorapudmuueckas ynkuus. Pemenne npocreimmx gorapuMHuecKuX ypaBHEHUH 1
Jlorapugmsr. KonTtpouabsnas padora Nel0
Jlorapudmuueckas 1
byHKIUSA

Paznen 12. MHo:kecTBa. JjleMeHThI Teopuu rpagos 10
Tema 12.1 Coneprxanue yueOHOro MaTepuasa 2
MrmuosxectBa [Tonstue MuoxectBa. [ToamaoxkecTBO. Oniepariiu ¢ MHOKECTBAMHU

KombununpoBanHoe 3aHsTHE 2
Tema 12.2

Omneparuu ¢ MHOKECTBaAMH

IIpakTHyeckoe 3aHsATHE 2 OK-01. OK-02, OK-
Omnepanuu ¢ MHOXecTBamMH. PelieHre npukiajHbIX 3a1a4
03, OK-04, OK-05,0K-

Tema 12.3 Conepxanne yaeOHOT0 MaTepuaia 4 07
I'pachr IIpakTHyeckoe 3aHsATHE 4

[Tonsitue rpada. Ces3HbI rpad, 1epeBo, HUKI rpad Ha TIOCKOCTH
Tema 12.4 Coneprxanne y4eOHOTO MaTeprana 2
Pemenwue 3anay. OHepaHI/II/I ¢ MHOKecTBaMH. OmucaHue pealbHBIX CHTyauHﬁ C IIOMOIIBKO MHOXXECTB. 1
Mnuosxectsa, I'padbl u ux | [Ipumenenne rpadoB K pelIeHHIO 3a1a4
IIPUIMCHCHHC KontpoJabHnas padora Nell 1

Pasnen 13. DneMeHTHI KOMOMHATOPUKH, CTATUCTHKN U TEOPUH 26
BEpPOSITHOCTEN

Tewma 13.1 | Cogepkanne yaeOHOro MaTepuaa 4




OCHOBHBIE TOHATUA

[TepectanoBKH, pa3MEILICHUS, COUETAHUS.

KOMOMHATOPUKH KomOuHMpOBaHHOE 3aHSTHE.

Tema 13.2 Copep:xanue yueOHOro MaTepuana 4
CoOriTHE, BEpOATHOCTh CoBMeCTHBIC M HECOBMECTHBIE COOBITHI. TEeopeMBbl 0 BEPOSTHOCTH CYMMBI COOBITHH.
cobOpiTust. CiioXkKEHHE U VYciioBHAs BEpOATHOCTh. 3aBUCUMBIE M HE3aBUCUMBIE COObITHS. TeopeMsl 0

YMHOXCHHC BepOSITHOCTCI7I BCPOSITHOCTU IIPOU3BCACHUS COOBITH. 4

KoMOuHMpOBaHHOE 3aHsATHE

Tema 13.3
BepositHOCTh B
npodecCuOHaIbHBIX IIpakTHYeckoe 3aHsAATHE
3a/iadax OTHOcHUTENbHAS YACTOTA COOBITHS, CBOMCTBO €€ YCTOWYUBOCTH. CTaTUCTHYECKOE 4
omnpenaeneHne BepossTHOCTH. OIIeHKa BEPOSITHOCTH COOBITHS
Tema 13.4 Coneprxanue yueOHOro MaTepuasa 4
JuckperHas ciaydaiiHas Bunel cinyyaiinpix BesnnuuH. OnpeeneHue TUCKPETHON CIly4aiiHON BEJIMYMHBI.
BEIUYMHA, 3aKOH €¢ 3aKoH pacnpeeneHuss AUCKPETHOM cilydaiiHol BennuuHbl. Ee unciioBbie 4
pacnpenenenus XapaKTEPUCTUKHU
KomOunnpoBaHHOE 3aHATHE
Tema 13.5 Coneprxanue yueOHOro MaTepuaa 4
3agaun marematudyeckod | Bapuanumonnsiit psa. [loauron wacror wu ructorpamma.  CTaTHCTHYECKHUE 4

CTaTUCTHUKH

XaPAKTCPUCTUKHU psaa Ha6J'IIOI[aeMBIX JaHHBIX

KomOuHMpOBaHHOE 3aHATHE

Tema 13.6
Cocrasnenne Ta0IuI U

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-07

JTUarpamMM Ha MPaKTHKE IIpakTuyeckoe 3aHsATHE 4

[TepBuuHas 06paboTKa CTATUCTUUECKUX NaHHBIX. [ paduueckoe ux mpeacTaBiIeHHE.

HaxosxieHre CpeIHIX XapaKTEePUCTHK, HA0IF0JaeMbIX JTaHHBIX
Tewma 13.7 Coneprxanne yu4eOHOTO MaTeprana 2
Pemrenue 3amaq. NEMEHTBI | DiemenThl KOMOHHATOPHKH. COOBITHE, BEPOSATHOCTD COOBITHS. CII0KEHHE 1
KOMOHHATOPHKH, YMHOKEHHUE BEPOSATHOCTEN 1
CTATHCTHKI 1 TeOpHH Koutpoabsnas padora Nel2 1
BEPOSTHOCTEH

Pasnen 14. YpaBHeHusi H HEPaBEHCTBA 28

Tema 14.1 Copepxanne yueOHOro MaTepuana 4 OK-01, OK-02, OK-
PaBHOCHIIBHOCTD PaBHOCHIIBHOCTE ypaBHeHMI W HepaBeHCTB. OmpenencHus. OCHOBHBIC TEOPEMBI 4 03, OK-04, OK-05,




YPaBHEHUU U HEPABEHCTB.
OO61re MeToIbI peleHus

PaBHOCHJIBHBIX TIEpeXO0JaX B YpaBHEHUSX U HepaBeHcTBax. OOIIME METOJBI
pellleHrs ypaBHEHUM: Mepexo]l OT paBeHCTBAa (YHKUMN K PaBEHCTBY apryMEHTOB
JUISS MOHOTOHHBIX (DYHKITMH, METOJ Pa3jOXKeHHsI HA MHOXHTEIH, METOJI BBEIACHUS
HOBOH NIEpeMEHHOM, PYHKITMOHATbHO-TPa(QUIECKUN METOT

KoMOuHMpOBaHHOE 3aHATHE

Tema 14.2 Copepxanue yueOHOro MaTepuaa 4
I'padmueckuii meron OOu1re MeTobI pelIeHs] HEPABEHCTB: MEPEX0]] OT CPABHEHUS 3HAUCHUH (DyHKIIHNA
pelleHns ypaBHEHUH, K CpaBHEHHMIO 3HAUEHUN apryMeHTOB Ui MOHOTOHHBIX (YHKUMH, METOA
HEPABEHCTB MHTEPBAIOB, (PyHKIIMOHAIBHO-Tpadudeckuil Metoa. I'paduyeckuii MeTon pemeHus 4
ypaBHEHU U HEPABEHCTB
KoMOnHMpOBaHHOE 3aHITHE
Tewma 14.3 Copepxanne yaeOHOr0 MaTepuana 4
YpaBHEHNs U HEPABCHCTBA | OnpeseeHue MoayJsi. Packpeitue monyns no onpenenenuro. [Ipocreitmue
¢ MOAyJIEM YpPaBHEHUs U HEPABEHCTBA ¢ MOAyJIeM. [IpuMeHeHne paBHOCUIIBHBIX IIEPEXOOB B 4
OTpe/IeNICHHBIX THIAX YPaBHEHUI 1 HEPABEHCTB C MOAYJIEM
KomM0unnpoBaHHoe 3aHsATHE
Tema 14.4 Copepxanue yaeOHOro MaTepuaa 6
YpaBHEeHUs M HEPABEHCTBA | 3HAKOMCTBO ¢ mapaMeTpoM. [Ipocreiiiue ypaBHEHUs] M HEPABEHCTBA C MTApaMETPOM
C TTapaMeTpaMu KomOuHnpoBaHHOE 3aHATHE 6

Tewma 14.5
CocraBieHrue U peuieHue
npodecCHOHATBHBIX 3aa4

IIpakTHYeckoe 3aHATHE

OK-06, OK-07

C TIOMOIIBIO YPaBHEHUH Pemrenne TekcTOBBIX 33729 IPOPECCHOHATBHOTO COACPIKaHUS 8

Tema 14.6 Coneprxkanue yueOHOro MaTepuaa 2

Pemrenne 3anau. IIpakTHYeckoe 3aHATHE

YpaBHEHHUs 1 HEPABEHCTBA [ ()Giiire MeTo/IbI pENIEHNs YPABHEHHI. Y PABHEHHS U HEPABEHCTBA C MOTYJEM I C 2
napaMeTpamMmu

ITpome:kyTounas

arrectanus (JK3aMeH) 6

Bcero

340







3.

3.1

YcioBus peaau3anuu NporpaMMbl 00111e00pa3oBaTeILHOTO MpeaMeTa

Peanu3anusi nporpaMmmasl npeaMera  TpedyeT HAJIUYUA
yueOHOro kabunera MaremMaTuku.

O6opynoBanne yueOHOTO KaOUHETA:

- TI0CA/I0YHBIC MECTA MO KOJIMYECTBY 00YYAIOLIUXCS;
- pabodee MeCTO IpernoJaBaTers;

- KOMILJICKT Y4€OHO-HArJISITHBIX TTOCOOMIA;

- KOMIUTCKT 3JICKTPOHHBIX BHICOMATCPUAIIOB;

- 3aJ1aHUA ISl KOHTPOJIBHBIX paloT;

- Ipo(heCCUOHATILHO OPUEHTUPOBAHHBIC 3aJaHUS;

- MaTepHaJIbl FK3aMEHa.
TexHu4eckue cpeacTpa

oOy4eHus:

- IEPCOHAJILHBIN KOMIIBIOTEP C JIMIICH3UOHHBIM IPOTPAMMHBIM 00€CIICUCHUEM;
- IPOEKTOP C IKPAHOM.

3.2. UudopmanunonHoe obecnevyeHue 00yaeHus

OcCHOBHBIC HCTOYHHUKH:
MaremaTnka: anreOpa ¥ Hayajga MaTEMAaTHYECKOrO aHajin3a, TeOMETpUs.
Aunrebpa u Hauana Matematuueckoro ananuza. 10-11 / Anmumos 1. A., Kossirun
KO.M., TkaueBa M.B. u ap.,-2017;
MaremaTuka: anreOpa ¥ Hayajga MaTEMAaTHYECKOrO aHain3a, TeoOMETpusl.
['eometpus. 10-11 / Atanacsn JI.C., byty3oB B.®., Kagomiies C.b. u gp. COO,
-2017.
Matematuka. Anrebpa W Hayaia maremaruueckoro ananuza. 10 / Mepamsk
A.T"., Homupogckuii JI.A., [TonskoB B.M.; nox pexn. ITogonsckoro B.E.,-2016.
Marematuka. Anrebpa W Hayaia MareMaruueckoro ananuza. 11 / Mepamsk
A.T"., Homupogckuii JI.A., ITonsakos B.M.; mox pex. ITogonsckoro B.E., -2016.
Martematuka. ['eomerpusa. 10 / Mepznsak A.I'., Homuposckuit J[.A., TTomsixkoB
B.M.; non pexn. Ilononsckoro B.E ¢ Marematuka. I'eomerpust. 11 / Mep3ask
A.T'., Homupogckuii [[.A., Ilonskos B.M.; mox pen. [Tomonasckoro B.E.,-2016.

JIOHOJ'IHI/ITGJII)HI)IQ HCTOYHHUKMH:

1.

o0k whN

bammMakoB M.U. «Marematrkay. YueOHUK, -2022.

bammMakoB M.U. «Marematukay. Yueouuk. DDV, -2022.
bammakos M.U., AautoBa E.C. «Marematnkay. 3agaunuk. DO VYII.
bammakos M.U. , AauroBa E.C. «MaremaTukay. 3agauauk. DO VII.
Heoaruna C.B. . KommiaekT HarnsaHeIX nmocooui "Maremaruka'
bammvakoB M.U. «Matematukay. Knura st mpenoaaBaresns
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HNuTepHer-pecypesbl:

Math.ru: MaremaTuka u o0pa3oBaHue

http://www.math.ru

EqWorld: Mup maremMmaTH4eCKMX ypaBHEHUI
http://eqworld.ipmnet.ru

JAuaakTuyecKkue MaTepuaJibl 10 MH(POPMATHKE U MATEMATHKE

http://comp-science.narod.ru

EI'D no maremartuke: MOATOTOBKA K TECTUPOBAHUIO
http://www.uztest.ru

33[[3‘11/1 o reoMeTpumn: I/IH(l)OpMaIII/IOHHO-HOI/ICKOBaﬂ CUcTemMa
http://zadachi.mccme.ru

MeToauka npenogaBaHusl MaTeMATUKHA

http://methmath.chat.ru

YuureabCKas razera

http://www.ug.ru

Marepuasbl mo Marematuke B EqnHON KoJL1eKIUN HU(PPOBBIX
o0pa3oBaTe/IbHBIX PECypcoB
http://school_collection.edu.ru/collection/matematika/

19


http://school_collection.edu.ru/collection/matematika/

4. KOHTpOJIb ¥ OLIeHKA Pe3yJIbTATOB OCBOCHHS 00111e00pa30BaTEJIbHOIO
npeaMera

KoHTpo/Ib M OLeHKa pe3yJbTaToB OCBOCHMs 00IE00pa30BaTENBbHOIO IMpPEeaMETa
pacKpbIBalOTCA Yepe3 MPEAMETHbIE pPe3yJbTaThl, HAllpaBJICHHbIE Ha (HOPMUPOBAHHE
o0mmx 1 TpodeCCHOHATBHBIX KOMIIETEHIIMM MO pa3/iesaM U TeMaM COIepKaHUs
y4eOHOTO MaTepuarna.

Pe3yabTaTe! 00y4enns @®opMbI U MeTO/IbI KOHTPOJISA M OLIEHKH

(ocBOEHHBbIE YMEHMSl, YCBOCHHbIE 3HAHUS) Pe3yJIbTaToB 00y IeHHs

B pesynbrare 0cBOeHHs y4eOHOro ImpeameTa | Bxopsiuii KOHTPOJIb 3HAHUIA.
00y4aroIuics JOMKEH YMETh. YCeTHBIN ONPOC, YCTHBIN CUET.

@DpOHTANBHBIN U UHAUBUYAJIBHBIN OIIPOC BO
BpEMs ayJUTOPHBIX 3a1aHUN.

PaboTa o kapToukam.

- BBINOJHATH apU(PMETHUECKUE ICUCTBUS
HaJ| YHCIaMH, coyeTas YCTHbIE U

MUCHMEHHBIC MIPUEMBL; HAXOJIUTh MaTeMaTHIECKUE NHKTAHTDL
npuOJIMKCHHBIE 3HAYCHHUS BEIUYUH U TecToBbIE 3a1aHUs
HOTPEITHOCTH BBIYHCIICHUI

OTpeILHOC cie [TuceMmenHoO - rpaduyeckue paboThI.
(abcomoTHas u OTHOCHTEIIbHAS),

Pemenue 3amau
HccnenoBanune QyHKIMIA ¢ TOMOIIBIO
rpaduKoB.

CpaBHHBATb YHUCJIOBBLIC BLIPAKCHUA,
- HaxOoAWuTb 3HAYCHHUA KOpPHA, CTCIICHHU,

aorapupma TPUTOHOMETPUYECKUX
pu N p p OueHka pe3yabTaToB pabOThI HA
BBIDAKCHUI Ha OCHOBE OIPEJCIICHHUS,
NPAaKTHYECKUX 3aHATHSIX.
UCTIOJB3Y S npu HEOOXOAMMOCTH
Pabora ¢ yueOHUKOM.
UHCTPYMEHTAJIbHbIE CpeACTBa;

. I Pa6Gora ¢ Tabmuiamu
I10JIb30BAaThCA HpI/I6JII/I)I(eHHOI/I OIICHKOHN

IIPU NPAKTUYECKUX pacyeTax;

- BBINOJHATD npeoOpa3oBaHus
BBIp@KEHUH,  mpuMeHsss  (QOpMybl,
CBS3aHHBIE CO CBOMCTBAaMHU CTEIEHEH,
J0rapugpmoB, TPUTOHOMETPUYECKHUX
yHKIwmi;

- BBIUMCIATH 3HAa4eHHE (QYHKLUUU 110
3aJJaHHOMY 3HAQUEHUIO0 apryMeHTa IpH
pa3InYHbIX crioco0ax 3afaHus QyHKINH;

- OIpEenemsaTh OCHOBHBIE CBOICTBa
YUCIOBBIX (YHKIMH, WUIIOCTPUPOBATH
uX Ha rpaduKax;

- CTpOUTH TpaduKU U3YUYEHHBIX (YHKIIHIM,
WUTIOCTPUPOBATh MO TrpaduKy CBOICTBa
3JIEMEHTAPHBIX (QYHKIIHIA;

UCIOJb30BAaTh TOHATHE (YHKIHMU

JUIL ONMCaHMS W aHaju3a 3aBHCUMOCTEH

BEJIMYHH;

Ypoxu 0060011IeHIST 3HAHUA.

[TpakTuueckas paboTa ¢ MAaTEMaTHUYECKUMU
MOJIETISIMHU.

JTOKJIa]Ibl

KonTponbhas padota

- HaxXoauThb IMPON3BOJAHEBIC




AIIEMEHTAPHBIX (PYHKIIHIA;

- HCHOJb30BaTh MIPOU3BOIHYIO TUISt
HU3y4YCHUS CBOWCTB byHKIII u
MIOCTPOCHHUSI TPAPUKOB;

- TPUMEHSATH MIPOU3BOHYIO JUISL
MIPOBEICHUS pUOIMKEHHBIX
BBIYHCIICHHI, pemiathb 3a/aun
MPUKJIAJHOTO XapaKTepa Ha HaXOXJICHHE
HauOOJbIIEr0 U HAUMEHBUIETO 3HAUYCHUS;

BCEX obnactsax YeJI0BEYECKOU
JESTEIIbHOCTH;
- MaTeMaTUYECKUX paccyKJIeHHH,

BEPOATHOCTHBI ~ XapakTep  pa3iIU4HbIX
IIPOLIECCOB OKPYKAIOLIEro MUpA.

- BBIUMCIISITH B IPOCTEHIINMX  Cclayyasx
oAl U O0bEMBI C HCIOJIb30BAHUEM
OIPEJIEIICHHOT O UHTErpaa;

- pemathb paloHaNIbHBIE,
MoKa3aTelIbHBIC, norapuMUUIECKHE,
TPUTOHOMETPUYECKHUE YpaBHEHMUS,
CBOJSIIIMECS K JIMHEHHBIM Hu

KBaJIpaTHBIM, a TaKXe€ aHAJIOTMYHBIE
HEPAaBEHCTBA U CUCTEMBI;

- WCIIONB30BaTh  IpadUYecKuil  METo.
pellieHns ypaBHEHUN U HEPaBEHCTB;

- u300pakaTb ~ Ha  KOOPJAMHATHOM
IJIOCKOCTH  DPELICHHMs  YpaBHEHM,
HEpPaBEeHCTB U CHUCTEM C JBYMH
HEU3BECTHBIMU;

- COCTaBJISATh W peularb ypaBHEHUS U
HEPaBEHCTBA, CBSI3BIBAIOILINE
HEU3BECTHbIE BEJIIMYMHBI B TEKCTOBBIX
(B TOM umcIIe PUKIIAJAHBIX) 3a7auax.

- i1 TOCTPOEHUS U MCCIEIOBAHUSA
MPOCTEHIINX MaTEMAaTUYECKUX MOIeTIEeH.

- Pemmath mpocreiine KOMOWHATOpPHBIE
3aJa4u METOJOM Iepedopa, a Takke C
HCIIOJIb30BAHNEM U3BECTHBIX (HOPMYIT;
BBIUUCIATH B MPOCTEHIINX CIy4asx

BEPOATHOCTH COOBITUII Ha OCHOBE
NOJICUETa YKCIIa HCXOO0B;

-HCIOJIb30BaTh puoOpeTEHHbIE
3HaHHWA M YMEHHUS B TNPaKTUYECKOI
JNEeSTENIbHOCTH ¥ IOBCEIHEBHOMN
KU3HU: NI aHalu3a  peajbHbIX
YHUCIIOBBIX JAHHBIX, MPEICTABICHHBIX
B BHJE Juarpamm, rpadukoB; IS
uH(popMaluu CTaTUCTUYECKOTO




Xapaxrepa.

pacrio3HaBaTb ~ Ha  4YepTeXax |
MOJIENISIX POCTPAHCTBEHHBIE (DOPMBEI,
COOTHOCHTH TpPEXMEPHBIE OOBEKTHI C
UX ONHCAHUSIMU, U300PaKCHUSIMU;
OIKCHIBATh B3aMMHOE PACIIOJIOKECHUE

TPSIMBIX u TUIOCKOCTEH B
NPOCTPAHCTBE,  APSYMEHMUpPOBAmb
ceou CyaHmcoetus 00 9mom
PACNON0dACEHUU,

aHaII3UPOBAThH B IIPOCTEUIINX
Clly4asX B3aUMHOE paclOJIOXKEHUE
00BEKTOB B IPOCTPAHCTBE;

n300paxkarhb OCHOBHBIE
MHOTOTPAaHHUKH M KpYTJIbIE Tela;
BBIMOJIHATh YEPTEKU IO YCIOBHSIM
3aj1a4;

CTPOWUTH MpOCTEeHIINEe cedeHus KyoOa,
IPU3MBL, TUPAMUIBL,

peuarb ITAaHUMETPHUICCKUC u
IIpOCTENIINE CTEPEOMETPUYECKHE
3a1a4u Ha HaXO0XJICHHE

FCOMETPHYCCKUX  BCIMYUH  (JUIMH,
VTJIOB, IJIOLIa/IeH, 00BEMOB);

HCITOJIB30BATh pu pelIeHun
CTEPEOMETPUUYCCKUX 3a1a4
IJTAHUMETPUYECKHe (DaKThl M METOJIbI;

- TIPOBOJUTH JOKa3aTeJIbHbIE
pacCyXJIeHHsI B XOJAE PpEILICHUs
3a1a4;

B pesynbrare ocBoeHus y4eOHOTo mpeamera
00y4aromuics J0KEH 3HATh:

- 3HaYEHUE MATEMAaTHYECKOW HAyKHW JUIs
pemenus 3a1a4, BOZHUKAIOIUX B TEOPUU
Y IIPaKTHUKE;

- MmUpPOTYy ©U B TO XK€ BpeMms
OIrpaHUYCHHOCTH IMPUMCHCHU A
MAaTEMAaTUYCCKUX MCTOJOB K aHallu3dy H
VICCIIC/IOBAaHHIO TIPOIIECCOB M SIBIICHUI B
NpUpPOJIe U OOIIECTBE;

- 3HaYeHWE TPAKTUKH U BOIPOCOB,
BO3HHUKAIOIIUX B CAMOW MaTeMAaTHKE ISt
dbopMupoBaHUS u pa3BUTHUSA




MaTEeMaTU4YeCKON HayKH;

- HCTOPUIO DPa3BUTUSA IOHATHA 4YHCIA,
CO3JaHMA  MaTEMaTHYECKOIO  AaHAJIU3a,
BO3HHUKHOBCHHUSA W Pa3BUTUA TI'COMCTPHU;
YHUBEPCaJIbHbIN XapakTep  3aKOHOB
JIOTUKH MaTEeMaTUYECKUX PacCCYKICHUH,
UX IPUMEHUMOCTh BO BCEX 00JacTAX
YEJIOBEYECKOU JCSITEIbHOCTH;

-BEPOSITHOCTHBIM ~ XapakTep pa3iIMYHBIX
MIPOLIECCOB OKPYKAKOUIEr0 MUpA.




