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1 OBIIIASA XAPAKTEPUCTUKA PABOYEM ITPOI'PAMMBI YYEBHOI'O INPEJIMETA
«MATEMATUKA»

1.1 MecTo y4eOHOro mpeaMera B CTPYKType NPOrpaMMbl MOATOTOBKH CHENHMAJINCTOB CPeAHEro
3BeHa

VYuebublii npenmer «MaTemMaTuka» OTHOCHTCS K IpeIMeTHOH obmactu «Marematuka u
uHpopMaTUKa» U 001e00pa30BaTEIbHOMY LUKy MPOrpaMMbl ITOATNOTOBKH CIELUATIMCTOB CPEIHErO
3BCHA.

1.2 TpeGoBaHus Kk pe3yJbTaTaM OCBOCHHUS
PesynpTaTomM ocBoeHusi yueOHOro npeamera «MareMaTHKay SIBISIETCS ONPEENCHHbIN JTan

c(OPMHPOBAHHOCTH CIAEAYIOMIUX OOIIMX U MPOPECCUOHATBHBIX KOMIIETEHIIUIH:

Koa u HamMeHOBaHHe
(popmupyembix
KOMIIeTeHIIU I

HJ'IaHI/IpyeMI)Ie pe3yJbTaThbl OCBOCHHUSA IIPEAMETA

O0mme

IIpeamerHbIE

OK 01 Beibupats
CTIOCOOBI PEIICHUS
3amaq
npodeccHoHaIbHOM
JEATeILHOCTH
PUMEHUTEIHHO

K Pa3IMYHBIM
KOHTEKCTaM

- TOTOBHOCTB K TPYIY,
OCO3HAHHE [IECHHOCTU
MacTepcTBa, TpyAoto0ue;

- TOTOBHOCTbH K aKTUBHOMU
JESITEIIbHOCTH
TEXHOJIOTUYECKON U
COILIMANILHOM HAIMPaBICHHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATD,
TUTAHUPOBATH U
CaMOCTOSITEIIEHO BBIITOJTHSTH
TaKyIo JCSITeILHOCTD;

- HHTEPEC K Pa3INIHBIM
cdepam npodeccruoHaIbHON
JESITEIbHOCTH,

OBnaseHre yHUBEPCAIbHBIMU
yueOHBIMU MTO3HABATEIBHBIMU
NEUCTBUSIMU:

a) 6a30BBIC TOTUUECKHUE
NEUCTBHA:

- CAMOCTOSITEIIEHO
dbopmMynupoBaTh 1
aKTyaJIu3upOBaTh MPOOIEMY,
paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTaHABIINBATh
CYIECTBEHHBIN MPU3HAK WU
OCHOBaHUS JJI CPaBHEHMS,
Kiaccuukanuu u 0000IICHUS;
- OIPEIENATh LEH

-BJIQJIETh METO/IaMH JIOKA3aTeINbCTB,
QITOPUTMaMH PEIICHUs 3a/1a4; YMEHUE
(hopMyIHPOBATH OIPEEICHUS, aKCHOMBI
U TEOpEMBI, IPUMEHATh UX, IPOBOIUTH
JI0Ka3aTeIbHbIE PACCYKICHUS B XO€
peleHus 3ajay;

- YMETh ONEPUPOBAThH MOHATHIMHU:
CTENEeHb YUCIIa, JorapudM Yucia;
YMEHUE BBITIOIHSTH BEIYUCIICHHE
3HaYeHUH U peoOpa3oBaHUs
BBIPQXKEHUH CO CTENICHSIMU U
norapudmamu, npeodpazoBaHus
JIpOOHO-PALlMOHATIBHBIX BBIPAYKEHHIA;

- YMETh ONEPUPOBAThH MOHATHIMHU:
palroOHATIbHbIE, UPpPAlMOHAIIBHBIE,
MoKa3aTebHbIe, CTETICHHBIE,
norapudmuyeckue,
TPUTOHOMETPHUUYECKHE YPaBHEHUS U
HEPaBEHCTBA, X CHCTEMBI;

- YMETh OIEPUPOBATH TIOHATHIMU:
(GyHKLMS, HeTIpephIBHAS (QYHKINUA,
MIPOU3BO/IHAS, IIEPBOOOpA3HAs,
OTIpeJIeIeHHBI UHTErPal; YMETh
HaXO/UTh MPOU3BOIHBIE FIIEMEHTAPHBIX
(GYHKIHN, HCTIONB3YSI CITPABOYHEIE
MaTepHallbl; UCCIEI0BaTh B IPOCTEHIINX
cilydasix (PyHKIIMM HA MOHOTOHHOCTB,
HaXOAWUTh HANOOJIbIINE U HAUMEHBIIINE
3Ha4YeHUs1 QYHKIUN; CTPOUTH Tpaduku




IeATEeIbHOCTH, 33a1aBaTh
napameTpbl U KpUTEPUHU UX
JIOCTYDKEHMUS;

- BBISIBIISITH 3aKOHOMEPHOCTH U
MIPOTUBOPEUUS B
paccMaTpuUBaEMbIX SIBICHUSX;
- BHOCHTh KOPPEKTHBHI B
JIeITEIbHOCTD, OLICHUBATD
COOTBETCTBHUE PE3YJIbTATOB
1IEJISIM, OIICHUBATh PUCKHU
MIOCCACTBHI JACATECIBHOCTH;

- pa3BHUBATh KPEATUBHOE
MBIIUJICHUE TP PEIICHUN
JKU3HEHHBIX TTPOOIIEM

0) 6a30BbIE UCCIIEIOBATEIILCKUE
NEeNCTBU:

- BIIQJICTh HaBBIKaMU y4eOHO-
HCCIIEN0BATENLCKOM U
MIPOCKTHOM JIeATEILHOCTH,
HABBIKAMU Pa3peIICHUS
npo0Jem;

- BBISIBJISITH TIPUYHUHHO-
CIIEJCTBEHHBIE CBSI3U U
aKTyaJlMu3upoBaTh 3a7a4y,
BBIIBUTATh TUIIOTE3Y €€
pelieHus, HaXOAUTh apTyMEHTHI
JIUISL TOKA3aTelIbCTBA CBOUX
YTBEPKICHUH, 33/1aBaTh
napaMeTpsl U KPUTSPUH
peleHus;

- aHAJTM3UPOBATH TIOJTyYCHHBIC B
XO/JIe pelIeHHs 3a1a9u
pe3yNbTaThl, KPUTHIECKH
OIICHUBATh UX JIOCTOBEPHOCTH,
MIPOTHO3HPOBATH H3MEHEHHE B
HOBBIX YCJIOBUSX;

-- YMETh MIEPEHOCUTH 3HAHUS B
MO3HABATEIIBHYIO U
MPAKTHUYECKYIO 00JacTH
JKU3HEIEATENHHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS
U3 Pa3HBIX MPEIMETHBIX
o0JacTeii;

- BBIIBUTaTh HOBLIE HUJIEH,

MHOT'OWIEHOB € MCII0JIb30BaHUEM
anrnapara MaTeMaTHYeCKOro aHaJIN3a;
MPUMEHSTH IPOU3BOAHYIO MPU PEIICHUH
3aJa4 Ha JBM)KEHUE; PEeIIaTh MPAKTHKO-
OpPHEHTHUPOBAHHBIC 3a/1a41 Ha
HanOOoJIbIINE U HANMEHBIINE 3HAYCHHUS,
Ha HaX0XJIeHHE ITyTH, CKOPOCTU U
YCKOPEHUS;

- YMETb ONEPUPOBATH MOHATHIMHU:
panMoHanbHast QyHKIMS, TOKa3aTeabHast
¢byHKUMsA, cTeneHHas QyHKIHs,
norapudmuueckas QyHKIUSA,
TPUTOHOMETPHUYECKHE (DYHKIIHH,
oOpaTHble PYHKIIUN; YMEHUE CTPOUTD
rpaduky U3y4yeHHBIX QYHKIIHH,
UCIIO0JIb30BaTh rpadUKu NpU U3y4EeHUU
IPOLIECCOB U 3aBUCUMOCTEH, Ipu
peLIeHUH 3aj1a4 U3 APYTUX y4eOHbIX
IPEIMETOB U 3ajjau U3 pealbHOM KHU3HH;
BBIpaKaTh (POPMYIIaMHU 3aBUCHMOCTH
MEXIy BEIIMYMHAMU;

- YMETh pelIaTh TEKCTOBBIC 33/1a4H
pa3HBIX TUTIOB (B TOM YHCIIE HA
IPOIIEHTHI, J0JIM U YacTH, Ha JABHKEHHE,
paboTy, CTOUMOCTbH TOBAapOB H YCIYT,
HAJIOTH, 3a]1a4i U3 00JIACTH YIpaBJICHUS
JUYHBIMU U CEMEMHBIMU (PUHAHCAMM);
COCTABIISAATH BBIPAKEHUS, yPAaBHEHHS,
HEPaBEHCTBA U MX CHCTEMBI IO YCIOBHUIO
3aJ1auu, UCCIIEJI0BATH TTOYyIeHHOE
peleHre U OlEeHUBATh
MPaBIONOI00HOCT PE3YJIbTATOB;

- YMETh ONEePUPOBATH MOHATHIMHU:
cpeaHee apupmeTuyeckoe, MeraHa,
HauOoJblIIee M HAMMEHbIIIee 3HaYCHN,
pa3max, IMCIepcusi, CTaHIapTHOE
OTKJIOHEHHUE YHCIIOBOTO HA0Opa; YMETh
W3BIIEKATh, UHTEPIPETHPOBATH
WH(POPMAIIHIO, IPEICTABICHHYIO B
TaOJMIIax, HA TUarpamMMax, rpapukax,
OTPa’KaloOIIyI0 CBOMCTBA peabHBIX
MIPOIIECCOB U SIBJICHUM; TIPEICTABIATD
UH(POPMAIIHIO C TIOMOLIBIO TaOJIUI] U
JiarpaMM; UCCIeI0BaTh CTATUCTHUECKUE




npejiaraTb OpUruHaJIbHbIE
MOJXO0/Ibl U PEUICHUSI;

M CIIOCOOHOCTH UX
HCITOIB30BaHUS B
MMO3HABATECILHOM M COIMAJIbHOM
MPAKTUKE

JaHHBIE, B TOM YHCJIE C TPUMEHECHUEM
rpaM4ecKux METOJIOB U 3JIEKTPOHHBIX
CPEACTB;

- YMETh OIIEPUPOBATH MOHATUSIMHU:
CIIy4aiiHBIN OIBIT U CITy4aifHOE COOBITHE,
BEPOSATHOCTH CIYYaiiHOTO COOBITHUS;
YMEHHE BBIYHCIIATD BEPOATHOCTD C
UCIIO0JIb30BaHUEM I'paUueCKUX METO/IOB;
IPUMEHSATH (HOPMYJIbI CII0KEHUS U
YMHOXEHHS BEPOSTHOCTEH,
KoMOUHATOpHBIE (HAaKThI U (OPMYITBI IPH
peLIeHNH 3a]1a4; OLICHUBATh
BEPOSATHOCTU PEAJIbHBIX COOBITUI;
3HAKOMCTBO CO CIIy4alHBIMU
BEJIMYNHAMU; YMEHUE IPUBOJUTH
IpUMEPBI NPOSBICHUS 3aKOHA OOJIbIINX
qucen B IPUPOTHBIX U OOIECTBEHHBIX
SIBJIICHUSAX;

- YMETb OIIEPUPOBATh MOHATUAMU: TOUKA,
npsiMasi, JI0CKOCTh, IPOCTPAHCTBO,
JBYTPAaHHBIN yTroJl, CKPEIUBAIOIINECS
MpsiMble, TapaIEIbHOCTh U
MEPIEeHIUKYISPHOCTD MPSAMBIX U
IUIOCKOCTEH, YroJl MEXy NPSMBIMH,
YroJI MEXAY IPSAMOH U IIOCKOCTHIO,
YToJI MEXy TUIOCKOCTSIMH, PACCTOSTHUE
OT TOYKH JI0 MIJIOCKOCTH, PACCTOSIHUE
MEX 1Y NPSIMbIMH, PACCTOSIHUE MEXKTY
IJIOCKOCTSIMU; YMEHUE UCTIOIb30BaTh
IIpY pEelICHNH 33]1a4 U3YYEeHHbIE (PaKThl U
TEOpPEMBI IIJIAHUMETPUH; YMEHUE
OLIEHUBATh pa3Mepbl 00BEKTOB
OKPY’KaIOILIEro MUpa;

- YMETh OIIEPUPOBATH MOHATUSIMHU:
MHOTOTPaHHUK, CEUEHUE
MHOTOTPaHHUKA, Ky0, MmapasiesIeTuIe I,
npu3Ma, nupamujaa, purypa u
MOBEPXHOCTh BpallleHHUs, IIMIINHID,
KOHYC, Iap, cepa, ceueHus Gurypsl
BpallleHHUs, TUIOCKOCTh, Kacarolascs
cdepsl, HUINHAPA, KOHYCA, UIOIMAb
MIOBEPXHOCTU MUPAMHU/IBI, IPU3MBI,
KOHYcCa, HWIMHJPA, IJI0Maas cephl,
00beM Kyba, MPSIMOYTOJIbHOTO




napasiesIenunesa, NupaMuabl, IPU3MBbl,
LWIMH/pa, KOHYCa, 1I1apa; yMEHUE
n300pakaTh MHOTOTPAHHUKHU H
MOBEPXHOCTHU BPALICHHUS, HX CEUYCHHS OT
PYKH, C TOMOIIIBIO YEPTEIKHBIX
WHCTPYMEHTOB U 3JICKTPOHHBIX CPE/ICTB;
YMEHHUE paclo3HaBaThb CHMMETPHIO B
IPOCTPAHCTBE; YMEHHE PACIIO3HABATh
IPaBUJIbHBIE MHOTOTPAHHUKHY;

- YMETb ONEPUPOBATH MOHATHIMHU:
JIBI)KEHUE B IIPOCTPAHCTBE, MTOA0OHbIE
(Gurypsl B IpOCTPaHCTBE; UCTIOIH30BATh
OTHOILIEHHUE IIJIOMAeH TOBEPXHOCTEN U
00BEMOB MTOAOOHBIX GUTYp TPU
pelLlIeHNnH 3ajay;

- YMETh BBIYUCIATH T€OMETPUYECKHE
BEJIMYMHBI (IJIMHA, Yrojl, IUI0IIA/b,
00beM, TII0MIAIh TTOBEPXHOCTH),
UCIIONb3YS U3yYeHHbIE (HOPMYJIIBI U
METO/IbI;

- YMETh ONEPUPOBATH MOHATHIMU:
MPSIMOYTOJIbHASI CHCTEMa KOOP/IMHAT,
KOOP/IMHATHI TOYKH, BEKTOP,
KOOPJIMHATHI BEKTOPA, CKAJIIPHOE
HPOM3BEICHUE, YTOJ MEXI1Y BEKTOPaMH,
CyMMa BEKTOPOB, IPOU3BEIEHHE BEKTOPA
Ha YHUCJI0; HAXOAUTh C TOMOILBIO
M3Yy4eHHBIX (OPMYIT KOOPIUHATHI
CepeIMHBI OTPE3Ka, PACCTOSTHIE MEXKTY
JIBYMSI TOUKaMH;

- YMETh BBIOUPATH TTOAXOISIIAN
W3YYEHHBIH METOJI JAJIS peIIeHUs 3a/1a4H,
pacro3HaBaTh MaTeMaTH4eckue (pakThl U
MaTeMaTH4eCKHe MOJENH B IPUPOIHBIX
1 OOILECTBEHHBIX SBJICHUSAX, B
WCKYCCTBE; YMEHHE MTPUBOAUTH TPUMEPHI
MaTE€MaTHYECKUX OTKPBITHI POCCUICKON
Y MAPOBOM MaTeMaTU4eCKON HayKH.

- YMETh ONEPUPOBATH TOHATHIMH:
oTIpeieNieHue, akCHOMa, TeopeMa,
CJIEICTBUE, CBOICTBO, MPU3HAK,
JI0Ka3aTeIbCTBO, PABHOCHIIbHBIC
(OpMYIHPOBKH; YMEHHE
(dhopMynupoBath 06paTHOE U




MIPOTUBOIMOJIOKHOE YTBEPKICHHE,
IPUBOIUTH MPUMEPHI U KOHTPIPUMEPBI,
KCII0JIb30BaTh METOJ MaTeMaTHYECKOI
WHIYKIIMH; IPOBOUTH JI0KA3aTeIbHBIC
paccyxJieHus pU pelIeHUH 3a/1a4,
OIICHUBATH JIOTUYECKYIO NMPABUIILHOCTh
pacCyXICHHUI;

- YMETh OIEePUPOBATH MOHATUSIMHU:
MHO>KECTBO, [TOJIMHOKECTBO, OIEPaIIH
HaJl MHO>KECTBAMU; YMEHHE
KCIIO0IBb30BaTh TEOPETUKO-
MHO>KECTBEHHBIH anmapar Jjisi OMMCAHU
peanbHBIX MPOILIECCOB U SABJICHHUN MPHU
pelIeHuN 3a/1a4, B TOM YUCJIE U3 APYTHX
y4eOHBIX MPEIMETOB;

- YMETh ONEPUPOBATh MOHATUSMU: Tpad,
CBSI3HBIN rpad), AepeBo, UKL, Tpad Ha
IUIOCKOCTH; YMEHHE 33/1aBaTh U
OTHCHIBATH Tpadbl pa3IMuHBIMU
croco0amu; NCIOIB30BaTh Tpadbl MpU
pelieHuu 3a/1ay;

- YM€Tb CBOOO/IHO OTIEpUPOBATH
MOHSATUSAMH: COUETAaHUE, TIEPECTAaHOBKa,
YHUCJIO COUYETaHUM, YUCIIO MEPECTAHOBOK;
ounoM HploTOHA; yMEHHE TPUMEHSTh
KOMOHMHATOpPHBIE (PAKThI U PACCYKICHUS
JUISL pEIIeHUs 3a/1ay;

-yMETh ONEPUPOBATH MOHATHIMHU:
HaTypaJbHOE YHCIIO, IIEJIOE YUCIIO,
OCTaTOK MO MOAYJIIO, PallHOHAILHOE
YUCJI0, UPPALMOHATIEHOE YUCTIO,
MHO>KECTBa HAaTypaJIbHBIX, IENbIX,
paIMOHATbHBIX, IEHCTBUTENBLHBIX YHCET;
YMEHHE UCIOJIb30BaTh MPU3HAKU
IEeJIMMOCTH, HAaUMEHBIIINH O0IINH
JIETUTENb U HANMEHBIIIee 00IIIee
KpaTHOe, aropuT™ EBKiHIa IpH
peIIeHu  3a/1a4; 3HAKOMCTBO C
Pa3TUYIHBIMU TTO3UITHOHHBIMU
CHUCTEMaMHU CUUCIICHUS;

- YMETh CBOOOTHO ONIEPUPOBATH
MOHATHSIMH: CTETICHB C IIEeTBIM
MoKasarejeM, KOpeHb HaTypaabHOU
CTETICHH, CTETICHb C PAIIMOHAIBHBIM




MIOKa3aTeJIeM, CTETIEHb C
JEHCTBUTEILHBIM (BEIICCTBEHHBIM)
rokaszartesem, Jorapudm ducia, CHHYC,
KOCHHYC U TAaHT€HC MTPOU3BOJIEHOTO
qUCIIa;

- YMETh ONEPUPOBATH MOHATHIMU:
TOXAECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHUE,
HEpaBEHCTBO, CUCTEMA YpaBHEHUH U
HEpPaBEHCTB, PABHOCUIIbHOCTb
ypaBHEHHI, HEPABEHCTB U CUCTEM,
panroHaibHbIe, HPPAIlOHAIEHBIE,
NOKa3aTesIbHbIE, CTETICHHBIE,
norapudmuyeckue,
TPUTOHOMETPUUYECKHE YPaBHEHHUS,
HEpaBEHCTBA U CUCTEMbI; YMEHHE
pelaTh ypaBHEHUs, HEpaBEHCTBA U
CHCTEMBI C IOMOIIBIO Pa3IMYHbIX
IPUEMOB; pelaTh ypaBHEHHUS,
HEpaBEHCTBA U CUCTEMBI C ITAPaMETPOM;
NPUMEHSTh YPaBHEHHS, HEPAaBEHCTBA, X
CHCTEMBI JIJISl pEIICHUS] MATEMaTHYECKIX
3a7a4 ¥ 3a/1a4 U3 Pa3InIHbIX 00IacTei
HAaYKU ¥ pealbHO! )KU3HH;

-yMeTb CBOOOJIHO ONEpUPOBATh
HOHATUAMMU: rpaduk GyHKIMU, OOpaTHas
(GyHKIMSA, KOMITO3ULIMS (QYHKIIMH,
nuHeHHas PyHKIHS, KBaIpaTUIHAS
(GyHKIMSA, cTeneHHas QyHKIUS C [eJbIM
MoKa3aTesieM, TPUTOHOMETPUIECKHE
¢GyHKIIMHU, 0OpaTHBIE
TPUTOHOMETpUYECKHE (DYHKIIUH,
nokaszaTesbHasl U JiorapudpMuieckas
(GyHKINU; yMEHHE CTPOUTDH IpaduKu
(GyHKIMH, BBIIOJIHATH TPeoOpa3oBaHUs
rpadukoB QpyHKUNH;

YMEHHE UCIO0JIb30BaTh IpauKu
GyHKIWN 17151 ©3Y9EHUs TIPOIIECCOB U
3aBHCHUMOCTEH MPH PEeIICHUH 33124 13
JPYTUX y4eOHBIX TPEMETOB U U3
peanbHOMN )KU3HU; BBIpaKaTh (OpPMYyJIaMu
3aBHCUMOCTH MEXy BeJTMUYNHAMH;
yMEHHUE CBOOOIHO ONEpUPOBAThH
MOHATUSAMU: YETHOCTh (DYHKIINH,




NEePUOJIUYHOCTb (DYHKIINH,
OrPaHUYEHHOCTh (PYHKLIUH,
MOHOTOHHOCTH (DYHKITUH, SKCTPEMYM
¢byHKIMK, HaMOOJIbIIIEE U HAUMEHbIIIee
3Ha4eHUs QYHKIUU HA IPOMEKYTKE;
yYMEHUE MPOBOANUTH HCCIIEIOBAHNE
byHKIHH;

YMEHHUE UCII0JIb30BaTh CBOMCTBA U
rpaduku GyHKIUN 11 pEIICHUS
YpaBHEHMI, HEPABEHCTB U 3a/1a4 C
napameTpamu; U300paxarsb Ha
KOOPAMHATHOM IJIOCKOCTH MHOKECTBA
pELLIEHNI ypaBHEHUM, HEPABEHCTB U UX
CHCTEM;

- YMETb CBOOOIHO OIEPUPOBAThH
HOHATHAMM: [IOCIIEI0BATEIbHOCTb,
apupmMeTHuecKas nporpeccus,
reoMeTpHuecKas porpeccus,
0eckOHEeYHO yObIBaroIas
reOMEeTPHUECKasi IPOTPECCHsl; YMEHHE
3aJaBaTh MOCIIEIOBATEIHHOCTH, B TOM
YHCIIe ¢ TIOMOIIBIO PEKYPPEHTHBIX
(opmyu;

- YMETh ONEPUPOBAThH MOHATHIMHU:
HENPEePbIBHOCTb (PYHKIIMH, aCUMIITOTHI
rpaduka QyHKIUY, IepBas U BTOpas
pOM3BOIHAS (PYHKIUH,
reOMEeTpUUYECKUN U PU3NYECKUIN CMBICI
MIPOU3BOTHOM, TIEpBOOOpa3Has,
OTIpeIeIeHHBI UHTETPa; YMEHUE
HAXO/UTh ACHMITOTHI Tpaduka
(GyHKINN; yMEHHUE BBIUUCIATh
MIPOU3BO/IHBIE CYMMBI, IIPOU3BEICHHUS,
YaCTHOTO U KOMITO3UIIMU (YHKIIUH,
HaXO/UTh YpaBHEHHE KacaTeIbHOU K
rpaduky GyHKIUU;

YMEHHUE HCIOTb30BaTh MMPOU3BOIHYIO
JUISL KCCIeIOBaHus (PYHKIIUM, 11s
HaXOXKJICHHUS HAWITY4IIIerO PEIICHHUS B
MPUKIIAIHBIX, B TOM YHCIIE COIIHaIbHO-
HSKOHOMHYECKUX U (PU3UUECKUX 3ajjauax,
JUIsL OTIPENIEJIEHUS] CKOPOCTH U
YCKOPEHUST; HAXOIUTh IJIOMIAH U
00BbeMbI (PUTYp € TIOMOIIBIO HHTETPaa;
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MIPUBOJIUTH IPUMEPHI MATEMATUYECKOTO
MOJICTTUPOBAHUS C TIOMOIIBIO

g hepeHIMaTbHBIX YPAaBHEHHUI,

- YMETh ONEPUPOBATH MOHATHIMU:
KOMILIEKCHOE YHCII0, COTIPSKEHHBIE
KOMIUIEKCHBIE YHCIIa, MOIYJb U
apryMeHT KOMIUIEKCHOTO yHcia, popma
3aMMcy KOMIUIEKCHBIX YHCE
(reomeTpuyueckas, TPUTOHOMETPHYECKas
u anreOpanyeckas); yMeTh POU3BOAUTH
apudmeTHuecKre ACUCTBUS C
KOMILIEKCHBIMHU YUCIIAMU; TIPUBOTUTH
IPUMEPBI UCIIOITB30BAHUS KOMILIEKCHBIX
YHCell;

- YMETh CBOOOJIHO ONIEPUPOBATH
HNOHSTUSMHU: CpeiHee apuMeTuyecKoe,
MearaHa, Haubosblllee 1 HAaUMEHbIIee
3HAuEHUSs, pa3Max, IUCIEPCHUs,
CTaH/IapTHOE OTKJIIOHEHHE ISl OITUCAHUS
YHCIIOBBIX JaHHBIX; YMEHHE HCCIIeI0BATh
CTaTUCTHUYECKHUE JJAHHBIE, B TOM YHUCIIE C
MpUMEHEHHEM TpapUUeCKUX METOI0B U
AJIEKTPOHHBIX CPEJICTB; rpauIecKu
UCCIIeI0BaTh COBMECTHBIE HAOIIOIEHUS C
MOMOIIBIO AUArpaMM pacCeuBaHUs U
JIMHENHOM perpeccuy;

- YMETh HaXOJUTh BEPOATHOCTH COOBITHI
C MCIIOJIb30BaHUEM IpapUuecKux
METOOB; IPUMEHSTh JUISl PEIICHUS
3a1a4 (OPMYIIbI CIIOKEHUS U
YMHOKEHHS BEPOATHOCTEH, HopMyTy
MIOJTHOW BEPOSITHOCTH, (POPMYILY
bepnynnu, komOuHaTOpHBIE (DAKTHI U
(opMyJIBI; OLIEHUBATh BEPOSTHOCTH
peanbHBIX COOBITHI; YMEHHE
OTIEpPUPOBATH TIOHSATHSIMHU: CITydaitHast
BEJIMYMHA, paclipe/ieJieHue
BEPOSITHOCTEH, MATEMaTHIECKOE
OYKU/IaHUE, UCTIEPCHS U CTAaHIapPTHOE
OTKJIOHEHHE CITy4alHOW BEJIMYUHBI,
(GyHKIMU pacupeaeNeHus U TNIOTHOCTH
PaBHOMEPHOTO, IOKA3aTEIbHOTO U
HOPMAaJILHOTO PacIpeesiCH I ; yMeHue
HCIOJIb30BATh CBOMCTBA U3YYEHHBIX
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pacnpeneseHni 1JI PeIeHus 3a1a4;
3HAKOMCTBO C ITOHATUSAMU: 3aKOH
OOJIBIIINX YHCEII, METOJIbI BEIOOPOUHBIX
HCCIEN0BAaHUM; YMEHUE IIPUBOJIUTD
MIPUMEPHI IPOSBICHHS 3aKOHA OOJIBIINX
4ycell B IPUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSAX;

- YMETb CBOOOHO OIEPUPOBAThH
HNOHATHAMM: TOYKA, IpsiMasi, MJIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, Iy, IJIOCKUH
yroJ, IBYIPaHHBINA YTOJ1, TPEXTPaHHbIN
YT'OJI, IEPECEKAIOIINECH, TIapalIeIbHbIE
U CKpELMBAIOLIUECS TPSIMBIE,
apajuIeIbHOCTh U NEPIEHANKYISIPHOCTh
IPSIMBIX U IIJIOCKOCTEH, YTOJI MEXKAY
IPSIMBIMH, YTOJI MEKIY IIPSIMOU 1
IUIOCKOCTBIO, YTOJI MEXKIY IUIOCKOCTSIMU;
YMEHHE UCII0JIb30BATh IIPH PELICHUN
3aJa4 U3y4eHHbIE (DAKThI U TEOPEMBI
IUIAHUMETPHUH; YMEHUE OLIEHUBATh
pa3mepbl 00BEKTOB B OKPYKaIOIIEM
MHpE; YMEHUE ONEPUPOBATH MOHATUAMHU:
MHOTOTPaHHUK, CEUEHUE
MHOTOTpaHHMKA, IPaBUIIbHBIN
MHOT'OTpaHHMK, IPU3Ma, TUpaMua,
¢urypa 1 MoBepXHOCTh BpallleHHs,
LWIMH/P, KOHYC, map, cdepa, pasBepTKa
MTOBEPXHOCTH, CEUEHUSI KOHYCa U
HWIMH]PA, apajljieNIbHbIe OCH WU
OCHOBAHHIO, CEUCHHE 11apa, INIOCKOCTD,
Kacaromascs cepsl, HUINHAPA, KOHYCa;
YMEHHE CTPOUTH CEUEHUE
MHOTOI'paHHHKa, H300pakaTh
MHOTOT'PaHHHUKH, (GUTYPBI U
MIOBEPXHOCTH BpAILIEHUs, UX CEYECHHUS, B
TOM YHCJIE C TTOMOIIBIO 3JIEKTPOHHBIX
CPEICTB; YMEHNE IPUMEHSTh CBONCTBA
reoMeTpUUYecKux Quryp,
CaMOCTOSITENIbHO (JOPMYITUPOBATH
orpezieNieHus] U3y4yaeMbIX Quryp,
BBIJIBUTaTh TUIIOTE3bI O CBOWCTBAX U
MPU3HAKAX T€OMETPUUYECKHUX PUTYD,
000CHOBBIBATh MJIM OIPOBEPraTh UX;
YMEHUE MPOBOIUTH KIACCUPHUKAIIIO
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(Guryp 1o pa3Iu4HbIM IPU3HAKAM,
BBINOJIHATh HEOOXOJUMBbIE
JIOTIOJTHUTEIbHBIE TOCTPOCHHUS,

- YMETh CBOOO/THO OIIEPUPOBATH
MOHATHSIMHU: TUIOMAAbL PUTYPHI, 00beM
(Gurypsl, BeJIMYMHA yIIia, PACCTOSHHE OT
TOYKH /10 IJIOCKOCTH, PACCTOSTHUE MEXKY
IPSMBIMU, PACCTOSTHUE MEXY
IUIOCKOCTSIMM, IUIOIIAb C(hepsbl,
IUIOIA/b TOBEPXHOCTU ITMPAMU/IBL,
MPU3MBI, KOHYCa, HIWIMHIPA, 00beM
Ky0a, IpsIMOYTOJIBHOTO
napaieNenunea, MUpaMuIbl, TPU3MBI,
IIMH/Ipa, KOHYCa, [1apa; yMeHHE
HaXOJUTh OTHOIIEHHE 00BEMOB
no1I00HBIX (uUryp;

- YMETb CBOOOTHO OIEPUPOBATH
HOHATHUAMMU: JBI)KEHUE, apajliesIbHbINA
IepeHOC, CHMMETPHS Ha INIOCKOCTH U B
IPOCTPAHCTBE, TOBOPOT,
npeoOpazoBanue Mo00us, TTOT00HEIC
(buryphI; yMEHHE pacIiO3HABATh PaBHBIE
1 110J100HbIE (PUTYpBI, B TOM YHUCIIE B

IpUpPOE, UCKYCCTBE, apXUTEKTYPE;
YMEHHUE UCIIOJIb30BaTh FEOMETPUUECKHE
OTHOILEHMSI, HAXOJIUTh F€OMETPHUUECKUE
BEJIMYMHBI (JIMHA, YT, UI0IIA/b,
00beM) TIpH peIIeHUH 3a/1a4 U3 IPYTUX
y4eOHBIX TIPEAMETOB U U3 PEATbHOM
KHU3HH,

- YMETb CBOOOJIHO ONIEPUPOBATH
MOHATUSMU: TIPSIMOYTOJIbHASI CUCTEMA
KOOP/AMHAT, BEKTOP, KOOPIMHATHI TOUYKH,
KOOpAMHATHI BEKTOPa, CyMMa BEKTOPOB,
MIPOU3BEICHNE BEKTOPa Ha YUCIIO,
pas3iiokeHue BEeKTopa 1o 0asmucy,
CKaJIIPHOE TPOU3BEICHIE, BEKTOPHOE
MIPOU3BEJICHNE, YTOIl MEXK/Y BEKTOPAMH;
YMEHUE UCIIOJIb30BaTh BEKTOPHBIN U
KOOPJAMHATHBIN METO/T ISl PEIICHHS
reOMETPUUECKUX 3a]1a4d U 3a/1a4 JPYTrux
y4eOHBIX IPEAMETOB; OIIEPHUPOBATH
MOHATUAMM: MaTpuua 2x2 u 3x3,
OTIpeNIeIUTENb MaTPHUIIBI,
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TE€OMETPHYECKUN CMBICIT ONPENETIUTENS;
- YMETb MOJEIINPOBATH PEAJIbHBIC
CUTYAallUH Ha SI3bIKE MATEMATHUKU;
COCTABJIAITh BBIPAYKECHHUs, YPABHEHUS,
HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBHUIO
3a/1a4M, UCCIIEI0BATh IIOCTPOEHHBIE
MOJIEJIM C UCIIOJIb30BaHUEM amIapara
ayreOpbl, HHTEPIPETUPOBATD
IIOJIyYEHHBIN PE3YyJIbTaT; CTPOUTH
MaTEMATHYECKUE MOJIENIH C IOMOIIBIO
F€OMETPUYECKUX ITOHATUN U BEJIUYVH,
peuaTh CBA3aHHbIE C HUMH
IIPaKTUYECKHE 3a4a41; COCTABIATh
BEPOSITHOCTHYIO MOJIENb U
MHTEPIPETUPOBATH I1OITY4ECHHBIN
pe3yJIbTaT; pelaTh IPUKIIaJHbIE 3a1a41
CPEICTBAaMHU MaTeMAaTUYECKOT0 aHAIN3a,
B TOM YMCJIE COLUAIbHO-
HSKOHOMHYECKOT0 U (PU3UIECKOT0
Xapakrepa;

- YMEHHUE BBIOMPATH MOIXOISIINI METOT
JUISl pEeIIEHUs 3a/1a41; [IOHUMAaHHE
3HQYMMOCTH MAaTEMATHKHU B U3yYCHUU
IPUPOIHBIX U OOIIECTBEHHBIX
IIPOLIECCOB U SIBJIICHUM; YMEHHE
pacro3HaBaTh NPOSABICHUE 3AKOHOB
MaTE€MaTUKHU B UCKYCCTBE, YMEHUE
MIPUBOJUTH IPUMEPHI MATEMAaTUYECKHUX
OTKPBITHHA POCCUICKON U MUPOBOM
MaTeMaTHYECKOW HAYKH

OK 02 Hcnonb3oBaTh
COBpEMEHHBIC CPEJICTBA
MTOVCKA, aHATTN3a U
HWHTEPIIPETAIIH
nHpopmanuu, u
nH(OpMaIMOHHBIE
TEXHOJIOTHH IS
BBHITIOTHEHUS 3a/1a4
npodeccnoHanbHOMI
NESATEIIEHOCTH

B oGmnacTy IeHHOCTH HayYyHOTO
MO3HAHUS:
-c(OpMHUPOBAHHOCTH
MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3sBUTHS HAYKU U
00I11eCTBEHHOM MPaKTHKH,
OCHOBAHHOTO Ha JIMajore
KYJIBTYp, CHOCOOCTBYIOIIETO
OCO3HAHMIO CBOETO MECTA B
HOJHUKYJIbTYPHOM MHUDE;

- COBEPILIEHCTBOBAHUE
S3bIKOBOM M UMTATEIBCKOU

- YMETh ONEePUPOBATH MOHATHIMU:
panmoHanbHas QyHKIHS, TOKa3aTeIbHas
(GbyHKIUSA, cTeneHHas QyHKIus,
norapudmuueckas QyHKIUSA,
TPUTOHOMETPHYECKHE (DYHKIIHH,
oOpaTHble GYHKLUHU; YMEHHE CTPOUTH
rpaduKu U3y4eHHbIX QYHKINH,
UCIOJIB30BATh TPaQUKH IIPH U3YYEHUHU
MIPOLIECCOB U 3aBUCUMOCTEH, IpU
peleHNH 331249 U3 IPYTUX YIeOHBIX
MIPEIMETOB U 3a]1a4 U3 PeanbHOM KU3HY;
BBbIpaXaTh (POPMYJIaMHU 3aBUCMOCTH
MEX]y BETMUYMHAMU;

- YMETh ONEPUPOBATH MOHATHIMU:
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KYJIBTYPBI KaK CpeACTBa
B3aUMOJICHCTBHS MEXKITY
JFOABMU M TIO3HAHUS MUPA;

- OCO3HAaHHE LICHHOCTU HAay4YHOH
NeSITeTIbHOCTH, TOTOBHOCTh
OCYILECTBIISITh MPOCKTHYIO U
UCCIIEIOBATEIIBCKYIO
NeSITeTbHOCTh UHIAMBHyaTbHO
U B TpYIIIE.

ORajicHre YHUBEPCATbHBIMH
y4eOHBIMH [T03HABATEIHHBIMH
JICUCTBUSIMU:

B) pabota ¢ uHpopmaIuei:

- BJIaJICTh HaBbIKAMH
MOJyYCHUST THPOPMALIUH U3
UCTOYHUKOB Pa3HbIX THIIOB,
CaMOCTOSITEIILHO OCYILECTBIISATh
TIOUCK, aHAJIH3,
CHUCTEMaTH3AIHIO U
MHTEPIpETAno HHPOPMALIUU
Pa3IUYHBIX BUAOB U Gpopm
NIPE/ICTaBIICHHUS;

- CO3/1aBaTh TEKCTHI B
pa3InYHbIX (popMaTax ¢ y4eToM
Ha3Ha4YeHHs nHpopMalu u
LIEJIEBOM ayTUTOPUH, BBIOUpast
ONTUMAJNIbHYIO (hopMy
NpeJCTaBICHUS U
BU3YaJTU3aIH;

- OIICHUBATh JIOCTOBEPHOCTD,
JIETUTUMHOCTH HHPOPMAIINH, e
COOTBETCTBHUE MPABOBBIM U
MOpPaJIbHO-ITUYECKHUM HOpMaM;
- CTOJIB30BATh CPEACTBA
WH(OPMAIIMOHHBIX U
KOMMYHHKAIITHOHHBIX
TEXHOJIOTHI B pEIICHNN
KOTHUTHBHBIX,
KOMMYHHKATHBHBIX H
OpraHU3aIMOHHBIX 33149 C
coluroieHreM TpeOoBaHu
SPrOHOMUKH, TEXHUKH
0€30IMaCHOCTH, THTHEHBI,
pecypcocOepexeH s, MPaBOBBIX

TOKJECTBO, TOXKIECTBEHHOE
npeobpazoBaHue, ypaBHEHHE,
HEPaBEHCTBO, CUCTEMA YPABHEHUU U
HEPaBEHCTB, PABHOCUIHLHOCTh
ypaBHEHUI, HEPABEHCTB U CHCTEM,
paroHaIbHbIe, HppaIOHATbHBIE,
MoKa3aTelbHbIE, CTEIIEHHBIE,
norapudmuyeckue,
TPUTOHOMETPUUYECKUE ypaBHEHUS,
HEPaBEHCTBA U CHCTEMbI; YMETh pellaTh
ypaBHEHUS, HEPABEHCTBA U CUCTEMEI C
TIOMOIIBIO PA3JINIHBIX PUEMOB; PEIIATh
ypaBHEHUSI, HEPABEHCTBA U CUCTEMEI C
napaMeTpoM; IPUMEHSTh YPABHCHUS,
HEPABEHCTBA, UX CUCTEMBI JJIs PEIICHUS
MaTeMaTUYeCKUX 3aa4 U 3a7a4 U3
pa3IMuYHbIX 00JacTel HAYKH U PeabHOM
KU3HU;

- YMETh CBOOOJIHO ONIEPUPOBATH
MOHSITHSIMH: JIBUKCHHE, TTAPATIICITbHBIH
NIEPEHOC, CHMMETPHSI Ha TUIOCKOCTH | B
MIPOCTPAHCTBE, TTOBOPOT,
npeoOpazoBaHue Mo 00ust, MoJ00HbBIE
(burypsl; yMeTh pacrio3HaBaTh paBHbIC U
1o/100HbIE PUTYPHI, B TOM YHUCIIE B
IpUpOJIe, HICKYCCTBE, apXUTEKTYPE;
YMETb UCIOJIb30BaTh TEOMETPUUECKUE
OTHOIICHHUS, HAXOJUTh TCOMETPHUIECKUE
BEJIMYUHBI (JTMHA, YTOJI, TUIOIA/Ib,
00beM) TIpH PeIIeHUH 3a/1a4 U3 IPYTUX
y4eOHBIX TPEMETOB U U3 PEATLHOM
KU3ZHU
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Y 3TUYECKHUX HOPM, HOPM
UH(}pOpMaITMOHHOM
0e301acHOCTH;

- BIIQJICTh HaBBIKAMU
pacro3HaBaHUSI U 3aLTUTHI
uHpopManuu,
UH(}pOpMaITMOHHOM
0€30MaCHOCTH JTHYHOCTH

OK 03 IInanupoBath u
peann30BHIBATH
COOCTBEHHOE
npodeCCHOHATILHOE U
JMYHOCTHOE Pa3BHUTHE,
MPEINPUHUMATEITBCKYIO
NS TEIBHOCTD B
npodeccrnoHaIbHOM
cdepe, UCTIIOIB30BaTh
3HaHUS 10 (PMHAHCOBOM
IPaMOTHOCTH B
Pa3IMYHBIX KU3HCHHBIX
CUTYyaIHUsIX

B oGnactu nyxoBHO-
HPaBCTBEHHOTO BOCITUTAHUS:
-- ¢hOpPMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHMSI,
ATUYECKOT0 NTOBEJICHUS;

- CIIOCOOHOCTH OIICHUBATh
CUTYAIMIO ¥ IPUHUMATH
OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSICh Ha MOPAILHO-
HPaBCTBEHHBIE HOPMBI U
LEHHOCTH;

- OCO3HAHME JTMYHOTO BKJIA/1a B
MIOCTPOEHUE YCTOUYUBOIO
Oyayero;

- OTBETCTBEHHOE OTHOIIICHUE K
CBOMM POJIUTENSIM U (WIIN)
JPYTUM 4IEHAM CEMbH,
CO3JIaHUIO CEMBU Ha OCHOBE
OCO3HAHHOTO TPUHSTHUS
LIEHHOCTEN CEMENHON KU3HHU B
COOTBETCTBUH C TPAAULIUAMHU
HaponoB Poccuuy;

OgnajieHne yHUBEPCATbHBIMU
PETYISTHBHBIMH JIEHCTBUSIMHU:
a) cCaMOOpTaHHU3aIINS:

- CAMOCTOSITEIIEHO
OCYIIIECTBIISITh
MIO03HABATENbHYIO
JeSITeIbHOCTD, BBISIBIISATh
po0JIeMbl, CTaBUTh U
dbopMynupoBaTh COOCTBEHHBIE
3a/1auu B 00pa3oBaTeIbHON
JESITEIIbHOCTH U KU3HEHHBIX
CUTYalUsX;

- CaMOCTOSITEIbHO COCTaBIIATh
IUIaH pelIeHus MPOOIEeMBI C

- YMETh ONEPUPOBATH MOHATHIMU:
panMoHaibHbIe, HPpPAIlOHAIEHBIE,
IIOKa3aTebHbIE, CTEIICHHBIC,
norapupMuUECKHe,
TPUTOHOMETPUYECKUE YPABHEHUS U
HEPaBEHCTBA, UX CUCTEMBI;

- YMETh ONEPUPOBATH MOHATHIMU:
MHOTOTPaHHHK, CEUCHUE
MHOTOTpaHHHKa, Ky0, mapauiesenurne,
npu3Ma, mupamMua, Gurypa u
HIOBEPXHOCTh BPAILCHHUS, IUIUHJID,
KOHYC, 1ap, cepa, ceueHus: Gurypol
BpALIEHHUs, TNIOCKOCTh, KacaroIascs
cdepsl, HUINHAPA, KOHYCa, IUIOIAb
MOBEPXHOCTU TTUPAMHUIBI, IPU3MEI,
KOHYcCa, IWIHHJPA, IIOMaas chepsl,
o0BbeM KyOa, MpSIMOYTOJIbHOTO
napaiesienuIeNa, MipaMuIbl, IPHU3MBI,
HWIMHApA, KOHYCa, 1apa; yMEHHE
n300pakaTb MHOTOTPaHHUKH U
MIOBEPXHOCTH BpAIIEHUS, UX CEYECHUS OT
PYKH, C TOMOIIBIO YEPTEIKHBIX
WHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB;
YMETh pacrio3HaBaTh CHMMETPHIO B
MPOCTPAHCTBE; YMETh PACIIO3HABATh
MPaBUIILHBIE MHOTOTPAHHUKH;

- YMETh OIEPUPOBATH TOHATHIMU:
NPSIMOYTOJIbHAsL CHCTEMa KOOP/IMHAT,
KOOP/AMHATHI TOUYKH, BEKTOP,
KOOP/AMHATBI BEKTOPA, CKAIIPHOE
MIPOU3BEICHUE, YTOJI MEKIY BEKTOPaMH,
CyMMa BEKTOPOB, IIPOU3BEICHIE BEKTOPA
Ha YHCJI0; HAXOAUTH C TIOMOIIBIO
M3y4eHHBIX (HOPMYIT KOOPIHHATHI
CEepeIMHbI OTPE3Ka, PACCTOSIHUE MEXKITY
JIBYMSI TOUKaMH
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YY4E€TOM HMEIOIINXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEHN U
MPEAIIOYTEHN;

- 1aBaTh OLIEHKY HOBBIM
CUTYaIUsIM;

CII0COOCTBOBATH
(hOpPMHUPOBAHUIO U TIPOSIBICHUIO
IIUPOKOU IPYIULIUU B PA3HBIX
001aCTIX 3HAHWUH, TOCTOSHHO
MMOBBIIIATh CBOM
00pa3oBaTesbHbIN U
KYJIbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb!
WCIIO0JIH30BATh MTPUEMBI
pedaexkcun s OLICHKH
CUTYyalluH, BBIOOpa BEPHOTO
pelIcHus;

- YMETh OLIEHUBATh PUCKH U
CBOEBPEMEHHO ITPUHUMATh
PEIICHUS TI0 UX CHUKEHUIO;

B) AMOIIMOHAJILHBIN UHTEJUIEKT,
MpEeaIoNaratomui
c(hopMUPOBAHHOCTD:
BHYTPEHHEN MOTHBAIUH,
BKJIFOYAIOLIEH CTPEMIIEHUE K
JIOCTH>KEHUIO LIETU U YCIIEXY,
OIITUMH3M, HHUIIUATUBHOCTb,
YMEHHE ICCTBOBATh, UCXOAS
U3 CBOMX BO3MOXKHOCTEH;

- DMITATHH, BKITIOYAFOIIEH
CIIOCOOHOCTH MOHUMATh
SMOIIMOHAIIFHOE COCTOSIHUE
JIPYTHUX, YYUTHIBATh €T0 MPU
OCYIIECTBIIEHUHU
KOMMYHHKAITIH, CIIOCOOHOCTH K
COYYBCTBHIO U
COTIEPEKUBAHUIO;

- COI[MAJIbHBIX HABELIKOB,
BKJIIOYAIOIIHUX CIIOCOOHOCTE
BBICTPANBaTh OTHOIIICHUS C
JIPYTUMH JIOJBMU, 3a00TUTHCH,
MPOSIBISTH UHTEPEC U
paspeniatb KOHQJIUKTHI
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OK 04 3ddextuHO
B3aMMOJICHCTBOBATh U
paboTaTh B KOJUICKTHBE
1 KOMaHJIe

TOTOBHOCTH K CAMOPAa3BUTHIO,
CaMOCTOSITEJIBHOCTHU U
CaMOOIIPEIEIEHHIO;
-OBJIaJICHHE HAaBBIKAMHU Y4eOHO-
HCCJIeIOBATEIbCKOM,
IIPOEKTHOM U COLUAILHON
JIeATEIbHOCTH;

OBiageHne yHUBEpCaIbHbIMU
KOMMYHUKAaTUBHBIMU
NEUCTBUSIMU:

0) coBMecTHas AeATEeIbHOCTD:
- IOHUMAaTh U UCIOJIb30BaTh
IIPEUMYIIECTBa KOMaHAHON U
WHIUBUTyaJIbHON PaboThI;

- IPUHUMATH LIEJIM COBMECTHOM
JIeATEIBbHOCTH,
OpraHU30BBIBaTh U
KOOPJIMHUPOBATH JEHUCTBUSA 110
€€ JIOCTUKEHUIO: COCTABIIATh
IIJIaH IEUCTBUH, paclpeaciaTh
pPOJIM C y4€TOM MHEHUI
Y4aCTHUKOB 00CYKIaTh
pe3yJIbTaThl COBMECTHOM
paloThI;

- KOOpJAMHUPOBATh U
BBITIOJHSATH padOTy B YCIIOBHUSAX
pEAIbHOTO, BUPTYAJIBHOTO U
KOMOMHHPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYUIECTBJIATh TO3UTHUBHOE
CTpaTeruyeckoe MoBeeHUE B
Pa3IMYHBIX CUTYALMSIX,
IIPOSIBIISATH TBOPYECTBO U
BOOOpakeHue, ObITH
WHULIUATUBHBIM.

OBnaziecHuEe YHUBEPCAITbHBIMU
PETYJISTUBHBIMU JEHCTBUSIMHU:
T) IPUHATHE ce0s U IPYTUX
JIIOJIEN:

- MPUHUMATHh MOTHBBI U
apryMEHTHI IPYTUX JIOAeH npu
AQHAJIN3€E pe3yJIbTaTOB
JESTEIIbHOCTH;

- IPU3HABaTh CBOE IIPaBo U

- YMETb ONIEPUPOBATH MOHATHIMHU:
CITy4alHBIH OIBIT U CIIy9aitHOE COOBITHE,
BEPOSATHOCTH CIYYaiiHOTO COOBITHUS;
YMETh BBIYHCIISATH BEPOSATHOCTB C
UCIOJIb30BaHNEM IPahUIECKUX METOJIOB;
MPUMEHSTH (POPMYIIBI CIIOKEHUS U
YMHOKEHUS BEpOATHOCTEH,
KOMOWHATOpHBIE (haKThI U (HOPMYJIBI IPU
pelleHNH 3a]a4; OLlEHUBATh
BEPOSITHOCTH PEaIbHbIX COOBITHIA;
3HAKOMCTBO CO CIIy4alHbIMU
BEJIMYMHAMU; YMEHHE IPUBOJIUTH
IPUMEPHI MPOSIBIICHHUS 3aKOHA OOJIBIINX
9rceN B IPUPOTHBIX U OOIIECTBEHHBIX
SIBJICHUSIX;

- YMETb CBOOOTHO OIIEPUPOBATH
HOHSATHSMU: CTENEHb C LIEJIbIM
HoKa3areseM, KOpeHb HaTypajabHON
CTEIIEHH, CTENEHb C pallMOHAIbHBIM
1oKa3areseM, CTEIeHb C
JEHCTBUTENBHBIM (BEILLIECTBEHHbBIM)
roKaszaTesieM, JJorapudm 4rcia, CHHYC,
KOCHHYC U TAaHT€HC MTPOU3BOIIEHOTO
quca;

- YMETh CBOOO/THO ONIEPUPOBAThH
HOHATUAMMU: rpaduk GyHKIMU, OOpaTHas
(GyHKIMSA, KOMITO3ULIMS (QYHKIIMH,
nuHeHHas PyHKIHS, KBaIpaTUIHAS
(GyHKIMS, cTeneHHas QyHKIUS C LeJIbIM
MoKa3aTesieM, TPUTOHOMETPUIECKHE
¢GyHKIIMHU, 0OpaTHBIE
TPUTOHOMETpUYECKHE (DYHKIIUH,
nokaszaTesbHasl U JiorapudpMuieckas
(GYHKINU; yMETh CTPOUTH rpaduKu
(GyHKIMH, BBIIOJIHATH TPeoOpa3oBaHUs
rpadukoB QpyHKUNH;

- YMETh UCTIOJIb30BaTh rpapuKu
GyHKIWN 1715 M3y9EeHUs TIPOIIECCOB U
3aBHCUMOCTEH MPH PEIICHUH 3a]1a4 U3
JPYTUX y4eOHBIX TPEMETOB U U3
peanbHOMN )KU3HU; BBIpaKaTh (OpPMYyJIaMu
3aBHCUMOCTH MEXy BeJTMUYNHAMH;

- cBOOO/IHO OTIEPUPOBATH MOHATUSIMHU:
YEeTHOCTh (PYHKLIUH, IEPUOAUYHOCTD
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MpaBo IPYrux J0Ae Ha
OIIINOKH;

- pa3BHUBATh CIIOCOOHOCTH
MOHUMATh MU C TIO3UIUH
JPyroro 4enoBexa

(hyHKIIMH, OTPaHUYEHHOCTH (QYHKIIUH,
MOHOTOHHOCTH (DYHKIIMH, SKCTPEMYM
¢byHKuMM, HanOOoIbIIEe 1 HAMMEHBIIIee
3Ha4eHUs QYHKIUU HA IPOMEKYTKE;
YMETh MPOBOJHUTDH UCCIICAOBAHHE
GbyHKIUY;

- YMETh HCIIOJIb30BaTh CBOMCTBA U
rpaduku GyHKIUN 11 pEIICHUS
ypaBHEHUM, HEPABEHCTB U 3a7a4 C
napaMeTpamu; u300paxkaTh Ha
KOOPAMHATHOH MJIOCKOCTH MHOXECTBA
pELIECHNI YpaBHEHUM, HEPABEHCTB U UX
cCHCTEM

OK 05 OcymiecTBasTh
YCTHYIO U TUCBMEHHYIO
KOMMYHHUKAIUIO HA
rocyJapCTBEHHOM
s13b1Ke Poccuiickoi
®denepanuu ¢ yueTom
0COOEHHOCTEH
COLIMAJILHOTO B
KYJIbTYPHOTO
KOHTEKCTa

B o0nactu 3¢TETHYECKOTO
BOCIIUTAHUS:

- 3CTETHUYCCKOEC OTHOIICHHUE K
MUPY, BKJIIOYasi ICTETHKY ObITa,
HAy4YHOT'O U TEXHUYECKOTO
TBOpYECTBA, CIIOPTA, TPYAA U
00IIIeCTBEHHBIX OTHOIIECHHI;

- CITIOCOOHOCTH BOCTIPUHUMATh
pa3MyHbIe BUIbl UCKYCCTBA,
TPaJUIIUU U TBOPUYECTBO CBOETO
U JPYTUX HApOJIOB, OIIYIIaTh
SMOIIMOHAILHOE BO3/ICHICTBHE
HCKYCCTBA,

- YO©KIEHHOCTb B 3HAYMMOCTH
JUUISL TUYHOCTHU U 00IIeCTBA
OTEUYECTBEHHOTO 1 MUPOBOT'O
HCKYCCTBA, STHUYECKHUX
KYJIbTYPHBIX TPAAULUN 1
HapOJIHOTO TBOPYECTBA;

- TOTOBHOCTb K
CaMOBBIPKEHUIO B Pa3HBIX
BHJIaX UCKYCCTBA, CTPEMJICHHE
MPOSIBIATH KAUeCTBA
TBOPYECKOU JINUHOCTH;
OBnajeHne yHuBEpCaIbHbIMU
KOMMYHUKATUBHBIMU
NEUCTBUSIMU:

a) oOIieHue:

- OCYIIECTBJISITh
KOMMYHHUKAITUU BO BCeX cepax
JKU3HH;

- YMETb OIIEPUPOBATH MOHATHIMHU:
cpeanee apupmMeTHIecKoe, MeInana,
HauOoJbllIee U HAUMEHbIIEe 3HaUeHus,
pasMax, Jucnepcus, CTaH1apTHOe
OTKJIOHEHHUE YHCIIOBOTO Ha0Opa; YMEHUE
U3BJIEKaTh, UHTEPIPETUPOBAThH
UH(POPMALIUIO, IPE/ICTABIECHHYIO B
TabaMIax, Ha TuarpaMMax, rpapukax,
OTPaKaroOIIyI0 CBOMCTBA peabHBIX
MIPOLIECCOB U BJIEHUH; MPECTABIATh
HMH(}OPMALIHIO ¢ TOMOUIBIO TAOIHI] U
Juarpamm; UCcieioBaTh CTaTUCTUYECKUE
JTaHHbIE, B TOM YHCJIE C IPUMEHEHHEM
rpadUyecKuX METO0B U 3JIEKTPOHHBIX
CPEICTB;

- YMETh ONEPUPOBATH MOHATHSIMHU: TOUKA,
npsiMasi, I0CKOCTb, IPOCTPAHCTBO,
JIBYTPaHHBIN YTOJI, CKPELIHBAIOIIUECS
MpsiMble, TapaIeIbHOCTh U
MEPIIEHAUKYISIPHOCTD MPSIMBIX U
IJIOCKOCTEH, yroJl MeXay NpsSMbIMHU,
yroJI MeXAy IPSIMOH U IIOCKOCTHIO,
yroJl MEXy TIOCKOCTSIMH, PACCTOSTHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE
MEXy IPSIMBIMH, PACCTOSHUE MEXTY
TUIOCKOCTSIMU;

- YMETh UCIOIb30BaTh MPU PEUICHUH
3aJa4 U3y4CHHbIE (DAKThI U TEOPEMBI
IUTAHUMETPUH; YMEHHE OLIEHUBATh
pa3mepbl 00BEKTOB OKPY>KAIOLIEr0 MUPA
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- pacro3HaBaTh HEBEpOAIbHBIC
CpezcTBa OOIICHUS, TOHUMATh
3HAYEHUE COIMAIIbHBIX 3HAKOB,
pacrio3HaBaTh MPEAIOChIIKI
KOH(JIMKTHBIX CUTYaIHH U
CMSr4aTh KOH(IUKTHL;

- pPa3BEpHYTO U JIOTUYHO
u3JaraTh CBOIO TOYKY 3PEHUS C
UCTIOJIb30BAHUEM SI3BIKOBBIX
Cpe/CTB

OK 07 CopeiicTBOBaThH
COXPaHEHHUIO
OKpY>KaroIen cpepl,
pecypcocOepexeHuIo,
MIPUMEHSTH 3HaHUsI 00
W3MCHCHHUHU KIIMMaTa,
TIPUHIIHAITBI
OepeKIMBOTO
MIPOU3BO/ICTBA,

3¢ pexTUBHO
JIEHCTBOBATH B
Ype3BBIYAIHBIX
CUTYaITUAX

- He IPUHUMATh JCHCTBUS,
MPUHOCSIINE BPE
OKpYXKarolliei cpene;

- YMETh MMPOTHO3UPOBATH
HeOJIaronpusITHbIE
HKOJIOTMYECKUE TIOCTIEICTBUS
MPEAIPUHUMAEMBIX JICHCTBHIA,
IIpeloTBpallaTh UX;

- PacIIMPHUTh OMBIT
JESTEIIbHOCTH SKOJIOTHUECKOM
HaIpPaBJIEHHOCTH;

- pa3pabaThIBaTh IUIAH PEIIEHUS
pOoOJIEMBI C YUETOM aHaIu3a
MUMEIOLINXCSA MaTepUaIbHBIX U
HeMaTepualbHBIX PECYpPCOB;

- OCYULIECTBIISATh
LeJICHANPABJIECHHbBIN MOUCK
IepeHoca CpesICTB U CII0cOO0B
JIEUCTBUS B
npo¢eCCHOHATILHYIO CPEeAY;

- YMETb NIEPEHOCUTD 3HAHUS B
MO3HABATEJIbHYIO U
MPAKTUYECKYIO 00JIacTH
KHU3HEESITEbHOCTH;

- Ipe/yIarath HOBbIE IPOEKTHI,
OLICHUBATh UJIEU C TO3ULIUU
HOBU3HBI, OPUTMHAJIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

- 1aBaTh OLIEHKY HOBBIM
CUTYalUsIM, BHOCUTD
KOPPEKTUBBI B ACSITEIHHOCTb,
OILICHUBATh COOTBETCTBUE
pe3yJbTaTOB LIEISIM

- YMETh ONEePUPOBATH MOHATUIMHU:
(GbyHKIMS, HeTIpepbIBHAS (QYHKIUS,
IPOM3BOIHAS, IEPBOOOpaA3Has,
OTpeieNICHHBI UHTETPall; YMETh
HAXOJHTh ITPOU3BOIHBIC HIIEMEHTAPHBIX
(YHKITUH, HUCIIONB3Ys CITPABOYHBIC
MaTepHUabl; UCCIICOBATh B MMPOCTEHIIIIX
ciyqasx (YHKIIUU HA MOHOTOHHOCTb,
HAXOJUTh HaWOOJbIINE U HAUMEHbIIINE
3HaueHus QYHKIIH; CTPOUTH TpaduKu
MHOTOYJICHOB C UCTIOJIb30BAHUEM
amnmnapara MaTeMaTU4ecKOro aHan3a;
MIPUMEHSITH POU3BOIHYIO TIPH PEIICHUU
3a/1a4 Ha JBWKCHHE; PEIIaTh IPAKTHKO-
OpPUEHTUPOBAHHBIC 33]1a4YH HA
HauOOJBIINE U HANMCHBIIINE 3HAYCHWS,
Ha HaXO0XJICHUE TTyTH, CKOPOCTH U
YCKOPEHUS;

- YMETh ONEPUPOBATH MOHATUSIMHU:
JBUKEHHE B IPOCTPAHCTBE, OJOOHBIE
(urypsl B IpOCTPAHCTBE; UCIIOIB30BATh
OTHOIIEHHUE IJIOMIAACH TOBEPXHOCTEN U
00BEMOB NMOAOOHBIX QUTYp TIPH
pEIICHNH 33]1aY;

- YMETh BBIYUCIIATH TCOMETPHUCCKHE
BETTMYUHBI (JUIMHA, YTOJ, TIOMAIb,
00BeM, MIIOMAAh TOBEPXHOCTH ),
WCIOJIB3YS U3YUEHHBIE (POPMYIIBI U
METOIbI
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IK 2.1.
[IpoekTupoBaTh
MOYJIU TPOTrPaAaMMHOTO
o0ecreyeHus.

- UCIIOJIb30BATh METOJIbI
MaTeMaTHYECKOTrO aHaM3a st
o0paboTku wH(pOpMaNUKU B Mpoiecce
BBIITOJIHCHHA TMMPAKTHYCCKUX pa60T 10
MaTeMaTHKE

- yMeTb BbIOMpaTh  MOAXOISIINI
U3yYCHHBIA METOJI JUIsl PEIICHUS 3aa4H,
pacro3HaBaTh MaTeMaTn4eckue (HakThl B
nH(OpMaIIMOHHOHU cpelie
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2 CTPYKTYPA U COAEP) KAHUE YYEBHOI'O IPEJMETA

2.1 O0beM yueOHOro npeaMera U BUAbI yueOHO# padoThl

Buj yueOHoii padoThl

O0BeM B yacax

Y4yeOHas HATPy3Ka 00y4alommxcs: 270
B TOM YHCIIE!
JIEKLUHU, YPOKH, CEMUHAPbI 194
MIPAKTUYECKHE 3aHATUS 40
71a00paTOpPHbIE 3aHATHS -
WH/IMBUYJIbHBIA IPOCKT -
U3 HUX NPOQeCcCHOHATBHO-OPUEHTHPOBAHHOE COJICPKAHNE 12
IIpome:kyTouHasi arTecTanuu B popme dx3ameHa |1 cemectp 18
2 ceMecTp 18
B TOM YHCJIE: -
1 cemectp 2
KOHCYJIbTaIlHH
2 ceMecTp 2
1 cemectp 12
caMmocTosTeNbHas paboTa
2 ceMecTp 12
9K3aMEH 1 cemectp 4
2 ceMecTp 4




2.2 TemaTn4yeckoe IVIAHMPOBaHNeE U COAEPKaHUe y4eOHOro npeamera «MaremaTuka»

HaumenoBanue | Coaep:xxanue yuedOHOro MaTepuasia (0CHOBHOE U MPodeccHOHATHLHO-OPUEHTHPOBAHHOE), MPAKTHYECKUE O0beMm Konanl
pa3eyioB U TEM 3aHATHSA 4yacoB KOMIIeTEeHIIHIA,
(popmupoBanu
10 KOTOPBIX
crnocodcTByer
3JIeMEeHT
NPOrpamMMbl
1 2 3 4
Pasznea 1. AJiredpa M HaYaJa MATEeMATHYEeCKOr0 aHAJIN3a 134
Tema 1.1. Yucaa | Conep:xkaHue yueOHOTro MaTepHuaJia
M BbIYMCJICHHUS 1. PanmonanpHble umcia. OOBIKHOBCHHBICE U JICCATHYHBIC IPOOH, MPOIEHTHI, OCCKOHECUYHBIC
MIEPUOTHUYCCKHUE TPOOH.
2. Tlpumenenue apoOell U MPOLEHTOB I PEIICHUS MPUKIAIHBIX 33734 W3 Pa3IUIHBIX OTpaciei
3HAHUM U peaIbHOM KU3HH.
3. JleiicTBUTENbHBIC 4YHCIA. PanuoHanbHbIE MW HppAIlMOHAIBbHBIE 4YHncaa. ApudMeTHUecKue
Onepauuu C ICUCTBUTEIbHBIMU YHCIIAMM. 2
4. Mopynb AeMCTBUTEIHLHOTO YHCIIA U €T0 CBOMCTBA. OK 01
5. Hcnonb3oBanue mnoaxoxasimiel (opMbl 3amucu  ACHCTBUTENBHBIX 4YHMCET JJs pelleHus OK 02
MPAKTUYECKUX 3a/1a4 U NPEJICTABIICHUS TAaHHBIX. OK 04
6. Ilpubmmk€HHBIE BBIYMCIEHUS, MpaBUJIa OKPYIJICHHS, TMPUKUIKA U OIEHKa pe3ylbrara OK 05
BEIUHCIICHUH. OK 07
7. HarypanpHbie u nensie uncia. [I[pumenenue npusnakos aenumoctu uenbix yucen, HOJ u HOK, 5
OCTaTKOB MO MOJYJII0, aliropuTMa EBKIMIa u1s pelieHus 3a/1a4 B HEJIbIX YUCIAX.
8. MHOXecTBO, Ollepalfy HaJ MHOXXECTBAMH U UX cBoWcTBa. Jluarpammel Ditnepa—Benna.
9. IlpuMeHeHHE TEOPETHKO-MHOKECTBEHHOTO ammaparta A OMHCAHHS pPealbHBIX MPOIECCOB U 2
SIBJICHUH, IPY PEIICHHUH 33724 U3 IPYTUX yIeOHBIX MPEIMETOB.
10. OmpenreneHne, TeopeMa, CBOWCTBO MaTEMaTHYECKOTO OOBEKTa, CIEJCTBHE, JTOKA3aTeIbCTBO, 2
PaBHOCUJIbHBIE YPaBHEHHSI.
Bcero no Teme: 8
Tema 1.2. Coaeprxanue yueOHOro MaTepuaJa OK 01
CreneHns. 1. Crenens ¢ ueasIM nokasareiieM. buaoMm HeroTtoHa. 2 OK 02
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CBoilicTBa 2. CremneHb C pallMOHAIBHBIM M JICHCTBUTEIILHBIM ITOKA3aTEJIeM U €€ CBONCTBA. OK 04
CTeNeHHu. 3. Apudmernuecknii KOpeHb HATYPAJIbHON CTETICHU U €r0 CBOMCTBA. OK 05
Apupmernyeck 4. Tlpeobpa3zoBaHusl YHCIOBBIX BHIPAKEHUHN, COJEPKAIINUX CTETIEHHU U KOPHHU. OK 06
107 KOpPEeHb n-oi Bcero nmo teme: OK 07
CTENeHHU
Tema 1.3. Coaeprxanue yueOHOIro MaTepuaJa
KommiekcHbie 1. KowmmnekcHble yncna. Anredpandeckas 1 TPUTOHOMETpHYECKast GOPMBI 3alMHCU KOMIUIEKCHOTO OK 01
yuciaa YHUCIIA. OK 02
2. Apudmernyeckue ornepannu ¢ KOMIUIEKCHBIMU YHCIIaMHU. gﬁ gi
3. HM3o0pakeHne KOMIUIEKCHBIX YHCEJI Ha KOOpIUHATHOH TuiockocTr. Dopmyna Myaspa. OK 05
4. Kopnu N-0if cTeneHu n3 KOMIUIEKCHOT'O YUCIIa. OK 07
5. IlpuMeHeHHe KOMIUIEKCHBIX YHCEJI AJIsl pelIeHus] PU3MUECKUX U TeOMETPHUYECKHX 3a/1au.
Bcero no reme:
Tema 1.4. Coaep:xanue y4eOHOIro MaTepHuaJia
YpaBHeHus u 1. ToxnecTBa M TOXK/IECTBEHHbIE TpeoOpa3oBaHusl. Y paBHEHUE, KOPEHb ypaBHEHUs. PaBHOCUIIbHBIE
HepaBeHCTBA ypaBHEHUs U ypaBHEHUs-CleICTBUs. HepaBeHCTBO, pelieHne HepaBeHCTBaA.
2. OCHOBHBIE METOJBl PEIICHHS LENBIX W APOOHO-PALMOHAIBHBIX YpPAaBHEHHH W HEPAaBEHCTB.
MHorouseHsl OT OJHOM NIEPEMEHHOM. [leneHne MHOrowIeHa Ha MHOTO4IEH C OCTaTKOM. Teopema
besy. MHorowieHs! ¢ nieiasiMu kodduimentamu. Teopema Buera.
3. HUppanmonaibHble ypaBHeHUs1. OCHOBHbBIE METOJIbI PELICHUS] UPPALIMOHATIBHBIX YPaBHEHUH.
4. Cucrema M COBOKYINHOCTh YpPaBHEHUH M HEpaBEHCTB. PaBHOCHIIbHBIE CUCTEMBI U CHCTEMBI- OK 01
ciencTBUs. PaBHOCHIIbHBIE HEPABEHCTBA.
5. OCHOBHBIE METO/IbI PEIICHUs] UPPALMOHATIbHBIX HEPABEHCTB. 8§ 8421
6. YpaBHeHUs, HEPAaBEHCTBA M CUCTEMBI C TapaMeTPaMH. OK 05
7. IlpumeHeHHe ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHUI0 MAaTeMAaTHYECKUX 3ajJau U 3a/1a4 U3 OK 07
pa3aMyuHbIX 00JacTel HayKH U peasibHOM JKU3HU, MHTEPIIPETAIMSI TOTYYEHHbBIX PE3YJIbTaTOB. K 2.1
8. Pemenue cucteM TMHEWHBIX ypaBHEHUI. MaTpHiia cucTeMbl TMHEHHBIX YPaBHEHHH. '
9. Omnpenenutens MaTpumbl 2X2, €ro TeOMETPUYECKHN CMBICI M CBOMCTBA; BBIYUCICHHE €ro

SHAYCHUA; IPUMCHCHHUC ONIPCACTIUTCIIA IJId PCIICHUA CUCTCMBIL JIMHENHBIX ypaBHeHHfI.

10. UccnenoBanue MOCTPOSHHOM MOJICITH C IIOMOIIBI0 MATPHIT U OTIPEICITUTEIICH.

11. Pemenue npukiaaHbIX 3a/1a4 € IOMOIIBIO CUCTEMbI TMHEHHBIX YpaBHEHHH.

IIpakTHYecKoe 3aHATHE!

[TpakTrueckas padota Nel mpodeccrnoHaTbHO-OpUEHTUPOBAHHOTO COICPIKAHUS
Penrenre nTuHENHBIX U KBaAPATHBIX YPaBHEHU, HEPABEHCTB U CUCTEM JIMHEHWHBIX YpaBHEHUN
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pa3IMYHBIMH CITIOCOOAMU C MPUMEHCHHEM MaTeMaTHYeCKOro mporpaMmuoro obecrneucuus MathCad.

Bcero no teme: 14
Tema 1.5. Conep:kanue y4eOHOIro MaTepuaa
?;)3;1;::::;“ " 1. ®ynkums, cnocoOsl 3aganus GyHKIMK. B3auMHO 00paTHBIE (DYHKIUH. ISOMHOBI/IHI/ISI GyHKIMI )
Cremennas 2. T'padux dpyHkimu. DneMeHTapHble peodpa3oBanus rpa@uKoB GyHKINH.
dynKkms ¢ 3. OO6nactp ompeneneHuss ¥ MHOXKECTBO 3HaueHuil ¢ynkumu. Hymu ¢ynkuuun. IIpomexyTku
LeJIBIM 3HakonocTosHcTBa. UErHble u HeuéTHble GyHkiuu. [lepuoanueckue ¢ynkiuu. [IpomexyTku
HoKazaTeseM MOHOTOHHOCTH (yHKIHMU. MakCUMyMbl 1 MUHUMYMBI ¢yHKuuu. HanGombinee M HauMeHbIee 2
3HaueHUs! QYHKIIMH Ha TPOMEXKYTKE.
4. JluHeliHas, KBaJpaTWYHAs W JPOOHO-TMHCHHAS (QYHKIHH. DJIEMEHTAapHOE HCCIICIOBAHHE H 2
MIOCTPOCHUE UX IPaUKOB. OK 01
5. Crenennas GyHKIUS C HATYpPAJIBHBIM U LIEJBIM MTOKa3zareneMm. E€ cBolicTBa u rpaduk. CBoiicTBa OK 02
u rpaduk KOpHA N-0i cTenmeHHM Kak (yHKIMM OOpaTHOM CTENeHH C HaTypalbHBIM 2 OK 04
MTOKa3aTeIIeM. OK 05
6. I'padux xommosunmu ¢GyHkuuid. ['eomeTpuueckue o0pa3bl ypaBHEHHUH U HEPaBEHCTB Ha OK 07
KOOPJMHATHOM INIOCKOCTH. 5 1K 2.1
7. TI'paduueckne MeTOIbI PEUICHUs yYpaBHEHWH M HEpaBEHCTB. | 'paduueckre METOABI pemieHus
3a/1a4 ¢ mapaMeTpamH.
8. Hcmonp3oBanue rpadukoB GYHKIUN TSI UCCICAOBAHMS TPOIECCOB M 3aBUCUMOCTEH, KOTOPHIC 5
BO3HUKAIOT NPH peIICHUH 33]a4 U3 APYTUX YUeOHBIX PEIMETOB U peallbHON JKHU3HH.
IIpakTHYecKoe 3aHATHE:
[TpakTryeckas pabora Ne2 mpodeccuoHaIbHO-OpUEHTUPOBAHHOTO cosepkanus [locTpoenue rpadukon 9
C MIOMOIIbIO TPeoOpa3oBaHmil HCHIONB3Ys mporpamMmy Microsoft Excel.
Bcero nmo teme: 14
Tema 1.6. Coaep:xanue y4eOHOro MaTepuasa OK 01
IokazaTenbnast 1. TlokaszarenbHas QyHkums, €€ cBoiictBa M rpaduk. Mcmonb3oBanue rpaduka (YHKIMH IS 5 OK 02
Pynkuus. pelIeHns yPaBHEHHI. OK 04
IoxasarebHbIe 2. TlokasarensHble ypapHeHHs. OCHOBHBIE METOIBI PEIIEHN TOKA3aTeIbHBIX YPABHEHUI. 2 OK 05
YpaBHEHUH 1 3. OCHOBHBIE METO/Ibl peIIeHHsI TOKa3aTeIbHBIX HEPABEHCTB. 2 OK 07
HEpaBeHCTBa 4. OCHOBHBIE METO/IbI PEHIEHUS CUCTEM U COBOKYITHOCTEN MOKAa3aTEeNbHBIX YPAaBHEHUH. 2
Bcero no reme: 8
Tema 1.7. Coaeprxanue yueOHOro MaTepuaJa OK 01
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Jlorapudmuuec 1. Jlorapudm uucna. CoiictBa sorapudmoB. JleciTHUHbBIE U HaTypaJbHbIE JIOTApU(DMBL. 5 OK 02
Kas PyHKIHSA. 2. Jlorapudmuueckas QyHKIus, €€ CBOWCTBA U TpaduK. OK 04
Jlorapudpmmuuec 3. IlpeoOpa3zoBaHue BhIpaXCHUH, COEPIKAIINX JTOTAPUPMBI. 2 OK 05
KHe YPaBHEHHS 4. Jlorapupmuueckue ypaBHeHusi. OCHOBHbBIE METOJIbI PEHICHUS JIOTapU(PMUIECKUX YPAaBHEHUH. 2 OK 07
H HCPABCHCTBA 5. OCHOBHBIE METOBI PEIICHUS JIOTApU(PMUIECKUX HEPABEHCTB. 2
6. OCHOBHBIE METO/Ibl PEHICHHS CUCTEM U COBOKYMHOCTEH JIorapu(MUYeCKUX YpaBHEHUH. 2
7. IlocTtpoeHue MaTeMaTHMYECKUX MOJENEH peallbHOM CHUTyallud C IOMOIIBI0 YypaBHEHUH U 2
HEPABEHCTB.
IIpakTHyeckoe 3aHsATHE:
IIpakTnueckas pabora Ne3. Pemenue mokaszaTenbHBIX U JIOTapU(MUUYECKIX YPaBHEHUN 1 HEPABEHCTB. 2
Bcero no teme: 14
Tema 1.8. Coaep:xanue y4eOHOro MaTepHuaJia
Tpuronomerpnyu 1. Cunyc, KOCHHYC, TaHI€HC, KOTAHI'€HC YMCIOBOIO aprymeHra. TpuroHomerpuyeckas 2
eckHe QyHKIUH OKPY>KHOCTb, ONIPeJIeJICHHE TPUTOHOMETPHUUECKHUX (YHKIIHI YUCOPBOTO apryMeHTa.
YHCJIOBOI0 2. ApKCHHYC, apKKOCHHYC U apKTaHT€HC YMCIOBOTO apryMeHTa. 2
AprymenTa 3. TpuronoMerpuueckue GYHKIMHU, UX CBOMCTBA U rpaduUKH.
4. OyHKIMOHAIbHBIE 3aBUCUMOCTH B pEaJbHBIX Mpolleccax M sBieHUAX. ['paduku peanbHBIX 2
3aBUCHMOCTEHN. OK 01
S. OCHOBHBIeV TpuroHomerpuyeckue  gopmynel.  [IpeoOpa3zoBaHne  TPUTOHOMETPUYECKHX 5 OK 02
BBIPpAXKCHUMU. OK 04
6. PemieHne TpPUrOHOMETPUUECKUX YPABHEHHH. 2 OK 05
7. OtOop KOpHEHl TPUTOHOMETPUYECKHX YPAaBHEHMH C TOMOILIBIO TPUTOHOMETPUUECKON 2 OK 07
OKPY’KHOCTH.
8. PemeHne TpUTOHOMETPUYECKUX HEPABEHCTB. 2
IIpakTHYeckoe 3aHATHE!
[TpakTruyeckas pabora Ne4. [Ipeobpa3zoBaHre TPUTOHOMETPUUECKUX BBIPAKEHUH. 2
[IpakTuueckas padora Ne 5. PemieHue TpUroHoMeTpU4ECKUX ypaBHEHUIN U HEPABEHCTB. 2
Bcero no reme: 18
Tema 1.9. Coaepxanue yueOHOro MaTepuaJa OK 01
Hauana 1. IlocnemoBaTeNnbLHOCTH, CIIOCOOBI 3aJaHUS ITOCIEN0BATEILHOCTEN. 2 OK 02
MaTeMaTH4YeCKO 2. MOHOTOHHBIE M OPAHUYEHHBIE MTOCIIEN0BATENLHOCTH. OK 04
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ro aHaJmu3a 3. Meron MareMaTuueCcKOl MHIYKIIHH. 2 OK 05
4. Vctopusi BOSHUKHOBEHHSI MATEMaTHYECKOT0 aHAIH3a KaK aHain3a 0ECKOHEYHO MAaIbIX. OK 07
5. Apudmerndeckas ¥ reoMeTpHUUECKast MPOTPECCUU. IK 2.1
6. Bbeckoneuno yOwiBaromas reomeTpuueckas mporpeccus. Cymma OECKOHEUHO YOBIBArOIIEH 2
reOMETPUUYECKOM MPOTrPeCcCU.
7. JIMHEHHBIM 1 SKCIIOHCHIIMAIbHBIN pocT. Yncio e. Dopmyria CI0KHBIX MPOIICHTOB. 5
8. Hcnonp3oBaHue NPOrpeccuy Ui PelIeHNUs PealbHbIX 3a7a4 MPUKIATHOTO XapaKTepa.
9. HenpepbiBHBIC (YHKIIMHM M KX CBOMCTBA.
10. Touka pa3pbiBa. ACUMNOTOTHI TPaPUKOB (DYHKITHIA.
11. CpoiicTBa (hyHKIMI HEMPEPHIBHBIX HA OTPE3KeE. 2
12. Metox HHTEpPBAJIOB JJIsl PEIICHHS] HEPABEHCTB.
13. [IpumeHeHre CBONCTB HEMPEPBIBHBIX (DYHKIIUHN ISl pelIeHHs 3a/1a4. 2
14. TlepBass u BTOpas mnpousBojHble (GyHKIHH. OnpeneneHue, reoOMETpUYEeCKUil U (QU3nYecKuit 5
CMBICJI IPOU3BOIHOM.
15. YpaBHeHnue kacarenbHOM K rpaduky QyHKIUU. 2
16. [IpousBonHas sneMmeHTapHbiX (yHKUMNA. [Ipon3BoaHas cymMMmbl, MPOM3BEIACHHS, YAaCTHOTO U 2
KOMIO3UIUH (PYHKITHA.
IIpakTH4yeckue 3aHATHS:
[TpakTuueckast pabota Ne 6 npodeccHoHaTbHO-OPUEHTHPOBAHHOTO CONCPKAHMUSI
HuddepenunpoBanne GyHKIUN C TIPUMEHEHUEM MaTEeMaTHYeCKOIro IPOrpaMMHOro obecreyeHus 2
MathCad.
[Ipaktuueckas padota Ne 7. [IpumeHeHHE TPOU3BOTHON K PEHICHUIO TE€OMETPUUECKHUX U (PU3UIECKUX 2
3aj1a4.
Bcero no teme: 22
Tema 1.10 Coaep:xaHue yueOHOro MaTepuasia OK 01
MHuoxecTBa 1 1. MHoxecTBO, omepaluy HajJ MHOXECTBAaMH U HX cBoicTBa. Jlmarpammel Dilnepa—BenHa. OK 02
JIOTHKA [IpuMeHeHrne TeOopeTUKO-MHOXKECTBEHHOTO afnapara JJisl ONMHUCAaHUs peabHBIX IMPOILIECCOB U 2 OK 03
SBJICHUH, IPU PEHICHUH 3a]1a4 U3 IPYTUX YUeOHBIX MPEIMETOB. OK 04
2. Omnpenenenue, Teopema, CBOWCTBO MaTEMaTHUYECKOTO OOBEKTa, CIEACTBHE, JI0KA3aTENIbCTBO, 5 OK 05
PaBHOCWJIbHBIE YPABHEHHSI. OK 07
Bcero no teme: 4
Tema 1.11. Cojaepixanue yueOHOro MaTepuaJa OK 01
IIpumenenne 1. TlpumeHeHMEe NPOU3BOJHON K UCCIEIOBAHUIO (DYHKIIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI. 2 OK 02
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NMPOU3BOJIHOM K 2. Haxoxxnenue HauOOJIbIIEr0 U HAMMEHBIIET0 3HaUeHUs HenpephIBHON (DYHKITMHN HA OTPE3KE. 2 OK 03
HCCJICJOBAHMIO 3. IlpumeneHune MpoOW3BOAHON U HAXOXKICHUS HAMIYYIIEro PEUICHHS B MPHUKJIAIHBIX 33adax, 2 OK 04
bynxuumit JUTS OTIPEICIICHHS] CKOPOCTH M YCKOPEHHUS MpoIiecca, 3a1aHHOro GopMyIIon Wi rpaduKoM. OK 05
IIpakTHYeckoe 3aHATHE: OK 07
[IpakTrueckas padota Ne 8. [I[pumeHeHNE MPOU3BOIHON K UCCIEA0BaHUIO (DYHKITNI (BBIUHCICHUE
MIPOMEKYTKOB MOHOTOHHOCTH U TOYEK SKCTPEMyMa, HAanOOJIBILIEro ¥ HAMMEHBIIET0 3HaYeHUsl (PyHKIINH, 2
MTOCTPOCHUE rPaGUKOB PYHKITHI).
Bcero no reme: 8
Tema 1.12. Coaep:xaHue yueOHOro MaTepuaJia
IlepBoobpasnast | 1 [leppooGpasHas, OCHOBHOE CBOHCTBO EPBOOGPa3HBIX. [IpaBHia HaXsk/IeHHs IEPBOOOPA3HDIX. 2
1 HHTETpa 2. TlepBoOGpa3sHBIE 2IEMEHTAPHBIX (YHKIIHIA. )
3. Murerpan. 'eomeTpudecKuii CMbICII HHTETpaa.
4. Beruucnenue onpeaenéHHoro uarerpaia mno ¢popmyne Herotona - Jleitouuiia. 2
5. Ilpumenenue wuHTErpasa Uil HAXOXACHUS IUIOMAnell T1wiockux ¢uryp u  00bEMOB
Ir€OMETPUUYECKUX TEJl. OK 01
6. I[lpumepst pemenuii nuddepeHINaTbHBIX ypaBHEHHA. MaTeMaTH4ecKoe MOJSIMPOBaHHE 5 OK 02
pealIbHBIX MPOLIECCOB ¢ MOMOINIBI0 AU(dEpeHIINATbHBIX YPaBHEHUH. OK 03
IIpakTHyeckoe 3aHsATHE! OK 04
[TpakTuueckast pabota Ne9 mnpodeccHoHanbHO-OPUEHTHPOBAHHOTO CONECPKAHMUSI OK 05
Brruncnenue nepBooOpa3Hoii U HEONIPEAEIEHHOTO HHTErpaia ¢ MPUMEHEHUEM MaTeMaTHYeCcKOro 2 OK 07
nporpammuoro obecredenust MathCad. IK 2.1
[Tpaktrueckas padota Ne 10 npodeccHoHanbHO-OPUEHTHPOBAHHOTO COEPIKAHHMS
Brruncnenue onpeeneHHoro HHTerpaia ¢ IpUMEHEHUEM MaTeMaTH4eCKOro MPOrpaMMHOTO 2
obecnieuenus MathCad.
XO0’KJICHUE TJI0IIaIel KPUBOJIMHEHHOM Tpaneluyy ¢ MOMOINIbI0 UHTErpaa.
ITpakTryeckas padora Ne 11
Haxoxnenue miomanei KpuBOJIMHEWHOW TPANEIMU ¢ TOMOIIBI0 HHTErpaJia. 2
Bcero no teme: 14
Paznen 2. I'eomeTpusi 74
Tema 2.1 Coaeprxanue yueOHOIro MaTepuaa OK 01
IIpsimbie n 1. OcHOBHBIE MOHATHA CTEPEOMETpUM. ToOuka, MpsiMas, IUIOCKOCTh, MpocTpaHcTBO. IloHsATHE 00 2 OK 02
IUIOCKOCTH B AKCHOMAaTHYECKOM IOCTPOEHUH CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX. OK 03
NMPOCTPAHCTBeE 2. B3anMHOe pacnojioXeHHe MpsMBIX B IPOCTPAHCTBE: IMEpeceKarolrecs NapajielbHble U 2 OK 04
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CKpemuBarommecs npsameie. [[pu3Hak CKpemmrBaONIMXCs TPSIMBbIX. OK 05
Bcero no teme: 4 OK 07
Tema 2.2 Conep:xanue yueOHOro MaTepuaJa
1. TlapamnenbHOCTh MNpPSAMBIX M IUIOCKOCTEH B MPOCTpAHCTBE: MapajyielibHble NpsSMble B 5
Mapanieasnoc IPOCTPAHCTBE, NaPaIEIbHOCTh TPEX NPSMBIX, HapaIEIbHOCTh NPSIMON M IJIOCKOCTH.
Tb HPSIMBIX, 2. IlapamnensHoe W LEHTPAIbHOE MPOEKTHPOBaHKE, u300pakeHue (uryp. OCHOBHBIE CBOWCTBA
npsiMon u [apaJUIelIbHOrO MpoeKTHpoBaHus. M300paxenne GuUryp B mapaieibHON MPOEKIUH. YTJIbI C
II0CKOCTH, COHAIPABJICHHBIMU CTOPOHAMH, YroJl MEXAY MpsSMbIMM B IpocTpaHcTBe. OpTOroHalbHOE 2
nJIocKocTEn POEKTHPOBaHHE. METOAbI TOCTPOCHHS CEUCHHI: METOA CJIEAO0B, METOJ BHYTPEHHETO OK 01
MIPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEH TIIIOCKOCTH. OK 02
3. OroOpaxenus. J{BrwKkeHHst U paBeHCTBO (uryp. J[BuxkeHus B mpoctpaHcTBe. OOme cBoiicTBa OK 04
JBWKEHUHM. Buabl IBMKEHMI: mapaiselbHbld MEepeHoC, LEeHTpadbHas CUMMETpUs, 3epKaibHas 2 OK 05
CUMMETpHUS, HIOBOPOT BOKPYT npsiMoil. [IpeoGpa3oBanust mogodusi. OK 07
4. TlpeoOpazoBanue momoOus, romoreTusi. Pemienue 3amad Ha IUIOCKOCTH C HWCIOJIB30BAHUEM
CTEPEOMETPUYECKUX METO/IOB. Z
IIpakTHYeckoe 3aHATHE
[Ipaktuyeckas padora Ne 12. [ToctpoeHue ceueHuil reoMeTpUIecKux Gpuryp. 2
Bcero no reme: 10
Tema 2.3 Copnepxanue yuyeOHOIro Mmarepmuasa
Iepnenauky.is 1. TlepnieHaAUKYIASIPHOCTh MPSAMOW W TIJIOCKOCTH: TEPIECHAUKYJSPHBIE MPSMbIE B MPOCTPAHCTBE,
PHOCTB IpsIMbIE MApAJUIENbHBIE U NEPINEHIUKYISAPHbIE K IUIOCKOCTH, NPU3HAK NEPIEHIUKYIIPHOCTU 2
NpPAMBIX, MPSMON U TNIOCKOCTH, TEOPEMA O MPSIMOM MEPIICHANKYIISIPHON TIIIOCKOCTH.
npAMoit H OK 01
= OK 02
HHOCKOCTHB‘ 2. IlepneHauKynIsp U HAKJIOHHBIE: pACCTOSIHUE OT TOUKU JI0 MIJIOCKOCTH, PACCTOSHUE OT MPSAMOM J10 OK 04
IJIOCKOCTEHN IUIOCKOCTH, MPOEKIUs (UTrypbl Ha IJIOCKOCTh. lleprneHauKyaspHOCTh IMIIOCKOCTEH: MpHU3HaK 2 OK 05
NEPIEHIUKYIIPHOCTH ABYX IUIOCKOCTEN. Teopema o TpEX MepneHIuKyIsapax. OK 07
3. Yruel ¢ coHampaBIIeHHBIMH CTOPOHAMH, YTOJI MEXAYy HpPSIMBIMH B TPOCTPAHCTBE. YTJBI B
IIPOCTPAHCTBE: YIOJ MEXIY MNPSAMOM M IUIOCKOCTBIO, JIBYTPaHHBIM YroJ, JUHEMHBIA Yroi 2

JBYTPAHHOT'O yIJIa.




4, TpéxrpaHHelii W MHOTOTpaHHble yriabl. CBOWCTBA TUIOCKMX YIJIOB MHOTOTPAHHOTO YIJIA.

CBolicTBa IJIOCKUX U ABYI'PAHHBIX YIJIOB TPEXI'PAHHOIO yria. TeopeMbl KOCUHYCOB U CHHYCOB 2
JUI TPEXTPAHHOTO YIJIa.
Bcero no reme: 8
Tema 2.4 Coaeprxanue yueOHOro MaTepuasa
MHororpanuuk 1 B N .
. Bunpl MHOrOrpaHHuKoB, pa3BépTka MHororpaHHuka. [Ipusma: N-yronbHas npusma, npsmas u
" HAaKJIOHHAs MNpU3Mbl, OOKOBas W IOJHAas IOBEPXHOCTh Hpu3Mbl. Ilapamnenenunen,
IIPSAMOYTOJIBHBIM ITapajulelienuIe] U ero cpoWcrBa. KparTdaiiliye IyTM Ha IIOBEPXHOCTH 2
MHororpaHiuka. Teopema Ditnepa. IIpoctpanctBenHnas teopema ITudaropa.
2. BpluncneHue 31eMeHTOB MHOIOI'paHHUKOB: pEOpa, TMaroHasu, yriibl.
[Tupamupa: n-yroiapHas nupaMmuja, OpaBuibHas U yceu€HHas nupamuibl. CoiicTBa pédep u 5
OOKOBBIX I'paHEN IPABUIILHOM MUPaMU/IBI.
4. TlpaBuibHblE MHOIOIPAHHMKM: IpaBWJIbHAs IpHU3Ma W MpaBUJIbHAs NUpaMHUAa, NpPaBUIIbHAs
TpeyrojpHas NHpaMHIa W MPaBUIbHBIA TeTpadap, KyO. IIpencraBieHue o MpaBUIbHBIX
MHOTOTpaHHHMKAaX: OKTa’Ap, AoAeKa’ap U uxocazap. CuMMeTpusi B NMPOCTPAHCTBE. DJIEMEHTHI 2
CUMMETPUN TPABUJIBHBIX MHOTOIpaHHUKOB. CHMMETpUS B IIPaBWJIBHOM MHOTOIPaHHUKE:
CUMMETpUS MapajljiesIeNuIe]a, CUMMETPUS MpPaBWIbHBIX IPU3M, CHMMETPUsI NPaBUIbLHOU
IUPAMHUIBL.
5. Ilnomans OOKOBOH TMOBEPXHOCTH M TOJHOM IMOBEPXHOCTH MPSIMOM NPU3MBL, IUIOIAIb 2
OCHOBaHUM, TeopeMa 0 OOKOBOI MOBEPXHOCTU NPSIMOM IPU3MBI.
6. O6vém. OcHOBHBIE cBoiicTBa 00bEMOB Ted. Teopema 00 00bEME NPSIMOYTOJIBHOTO 2
napajuleJienune/ia u CeJCTBUS U3 Hee.
7. O0bEM NpsIMON ¥ HAKJIOHHOM NPU3MBI. 2
8. O0Bém nupaMupl, yceu€HHON IMMPAMHU/IBL. 2
IIpakTHYecKoe 3aHATHE
[IpakTnueckas pabora Nel3. M3roroBieHrne MHOrOrpaHHUKA. 2
[TpakTruyeckas padora Nel4. Beraucienue miomaaei moBepXHOCTE MHOTOTPaHHUKOB. 2
ITpaktuyeckas padora Nel5. Beruncienne 00beMOB MHOTOTPAHHUKOB. 2
Bcero no teme: 20
Tema 2.5 Tesa Copepxxanue yueOHOro MaTepuaJa: OK 01
BpameHus 1. IloHATus: uMIMHApUYECKAas IOBEPXHOCTb, LWIMHApP. Pa3séprka wmmmHapa. Ilnomans ) 8E 8?1

MTOBEPXHOCTH LIUJIMHIPA.
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2. Konmveckass TMOBEpXHOCTb, oOOpa3yromue moBepxHocTel. KoHyc, yced€HHBI KOHYC. OK 05
N300paxkeHne Tenm BpalleHUs Ha IUIOCKOCTH: KOHYCa, YCEYEHHOro KoHyca. Ilmomans 2 OK 07
IMOBEPXHOCTH KOHYCA. [1K2.1
3. Cdepuueckas moBepxHOCTh, cdepa, map. Cummerpus chepsl U mapa. [lnomans moBepxXHOCTH 5
cthepsl 1 e€ yacTeil.
4. BzaumHOe pacmosoxeHue chepbl u IUIOCKOCTH, KacaTellbHas TUIOCKOCTh K cdepe Ilepeceuenue 5
cdepsl 1 mapa ¢ mwiockocThio. Kacanue mapa u cepbl mI0CKoCThIO.
5. O0bBEM nmIMHIpA. 5
6. O0béM KOHYCa.
7. OOBéM mapa u mapoBoro cermenra. OTHOIICHHEe 00bEMOB, TIOIIAIEH TOBEPXHOCTEH MOJOOHBIX 2
buryp.
IIpakTH4yeckoe 3aHsATHE
[IpakTuueckas pabora Ne 16. Beruucienue miomiaael moBepXHOCTEH Tell BpallleHUs ¢ TOMOIIBIO 5
OMpEJICJICHHOTO NHTETpaia
[TpakTuueckas pabota Ne 17. Beruucienue o0eMOB TeJ BPALIEHHS C TOMOIIBIO OMPEeIEHHOTO 5
WHTErpasa
Bcero no teme: 16
Tema 2.6 Conep:xanue yueOHOro MaTepuaJia
KomoOunauus 1. KomOunanuu e BpaIICHUA 1 MHOTOTPaHHUKOB. HpI/I3Ma, BIIMCAaHHAs B HMJIMHJP, ONMCaHHAas 2
TEJI OKOJIO UJIMHJpPA.
2. TloHsTHe MHOTOTPAaHHUKA, OMIMCAHHOTO OKOJIO c(hepsl, cepbl, BIMUCAHHON B MHOTOTPaHHUK WIIH 2 OK 01
TEJIO BPAIICHHUS. OK 02
3. TlocTpoeHue ceueHUit MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUE IIITHHpA (TTapauIeIbHO U OK 04
MEPIEeHIUKYIIPHO OCH), CEUeHHE KOHYca (TlapaieIbHOe OCHOBAHUIO U TIPOXOJsIee Yepes OK 05
BEpIINHY), CEYCHUE I111apa, METOJIbI TTOCTPOCHUS CEYCHHIT: METO/T CJIEI0B, METO BHYTPEHHETO 2 OK 07
MIPOEKTUPOBAHUS, METO]I IEPEHOCA CEKYILIEH MIOCKOCTH.
Bcero nmo teme: 6
Tema 2.7 Copep:xaHue yueOHOro MaTepuasa OK 01
BexkTopsl n OK 02
KOOPAMHATHI B 1. TlomsTus: BEKTOp B MPOCTPAHCTBE, HYJIEBON BEKTOp, JJIMHA HEHYJIEBOI'O BEKTOpa, BEKTOPHI OK 03
NMPOCTPAHCTBE. KOJUTMHEApHBIE, COHAIpPaBJICHHBIE W MPOTHBOIOJIOKHO HAMpPAaBICHHBIE BEKTOpPHI. PaBeHCTBO 2 OK 04
BEKTOPOB. OK 05
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2. JIeWcTBUS C BEKTOpaMU: CJIOKEHHWE W BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKHX BEKTOPOB, OK 07
YMHOXEHHE BeKTOpa Ha uucio. CBOICTBa cl0KeHUs BEKTOpOB. CBONCTBAa YMHOXKEHHS BEKTOpA 2
Ha YUCJIO.
3. TloHsATHMe KOMIUIaHAPHBIX BEKTOpOB. [IpU3HAK KOMIUIAHAPHOCTU TpeX BEKTOpPOB. IIpaBmio
napajuienenunena. TeopeMa O pa3ioXKEHUH BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BEKTOpaM.
[IpsimoyronbHas cucreMa kKoopauHaT B mpoctpaHcTBe. Koopaunatsl BekTopa. CBsizb MEXIy 9
KOOpJIMHATAMH BEKTOpa M KOOpPAMHATAMU TOYeK. YTon MexAy BekTopamu. CkaispHoe
IIPOU3BEICHNE BEKTOPOB.
4. Bektopel B mpoctpaHcTBe. Omnepaluy HajJ BEKTOpaMH. BEKTOpHOE YMHOMEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOTO yMHOXXEHHs. [IpsMoyroyibHass cucTteMa KOOpPAMHAT B IPOCTPAHCTBE. 9
Koopaunatsl BekTopa. Paznoxkenue BekTopa mo 6asucy. KoopAanHATHO-BEKTOPHBII METOJ MpHU
pelIeHUU TEOMETPUUYECKUX 3a]1a4.
IIpakTH4yeckoe 3aHATHE:
[IpakTnueckas pabora Nel8. JleiicTBUsI HaJl BEKTOpaMHU. 2
Bcero no reme: 10
Paspgen 3. BeposiTHOCTH U CTAaTHCTHKA 24
Tema 3.1 Coaep:xxanue yueOHOro MaTepuaJia OK 01
DAeMeHThI 1. T'pad, cBs3ubIii Tpad, MyTH B rpade: MUKIbI U HEH. 2 OK 02
Teopuu rpagos 2. Crenenb (BaIEHTHOCTB) BEPUIMHBL. ' padbl Ha IIOCKOCTH. JlepeBbs. 2 OK 03
OK 04
IIpakTHyeckoe 3aHsITHE OK 05
[TpakTuueckast pabota Ne 19. Pemienue 3a1au ¢ moMoIbio rpados. 2 K2 1
Bcero nmo reme: 6
Tema 3.2 Conep:xanue yueOHOro MaTepuaJia OK 01
OcHoBHBIE - OK 02
MOMSITHSE 1. IlepecranoBku u axkropuain. Yucio coueTanui. OK 03
KOMOMHATOPUK 2
p 2. Tpeyronpnuk Ilackans. ®opmyna 6uaoma HerotoHa. OK 04
u OK 05
Bcero no reme: 2
Tema 3.3 ConeprxaHue y4eOHOro Marepuasa OK 01
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CoobITHE, 1. Cnydaiinble S5KCIEPUMEHTHI (ONBITHI) U ClIydaifHble COOBITHSA. DIIEMEHTapHbIE COOBITUS (HUCXOIBI). OK 02
B BeposiTHOCTB ciTydaiiHOTO COOBITHSI. OK 03
€pOAITHOCTD 7. BAU30CTh YaCTOTHI M BEPOATHOCTH COObITHI. CllydaiiHbIE OIBITHI C PABHOBO3MOYKHBIMU OK 04
CoOBITHS. 3JIEMEHTAPHBIMU COOBITHAMM. OK 05
CiioxkeHue u OK 07
YMHOKEHHe 8. Omepanuu HaJl COOBITUSMHU: TIEPECCUCHHUE ,00beUHEHHIE, TTPOTHUBOIOIOKHBIE COOBITHS.
BepPOSITHOCTeii Juarpammsbl Ditniepa. opmyiia cioxeHust BEpPOITHOCTEH.
9. YcioBHas BEPOATHOCTh. Y MHOKEHHE BEPOSITHOCTEH. JlepeBo CIydyaiiHOTO AKCIIEPUMEHTA.
dopmyna monHOU BepositHocTH. Dopmyna baiieca. HezaBucumbie coOBITHS.
10. bunapHBIii cirydaiiHBIN ONBIT (MCIIBITAHKS), Y cnieX U Heynada. HesaBucumeble ucnbitanus. Cepus
HE3aBHCHUMBIX UCIIBITAHUHN 10 TIEPBOTO ycIexa.
11. Cepus nezaBucuMbIxX uctisiTanuil bepuysu. Ciny4aiiHbiid BEIOOp U3 KOHEYHON COBOKYITHOCTH.
Bcero no reme:
Tema 3.4 Coaep:xxanue yueOHOro MaTepuaJia
Cayuaiinas _ - OK 01
R — 1. Cayuaitnas BenuumnHa. Pacnpenenenue BepostHocTeil. [{uarpamma pacnpenenenus. Onepauuu
9 o o [V
3AKOH ee HaJ CIIy4allHbIMM BeJMYMHAMU. buHapHas ciywaiinas BenuwuuHa. [IpumMepsl pacnpeneneHui, c OK 02
OK 03
pacnpenesenus TOM YHCJIe TeOMETPUUECKOe U OMHOMHATIBLHOE. OK 04
2. CoBMecTHOE pacrpezielieHre ABYX clydailHbIX BennuuH. Hes3aBucuMble cliydyaiiHble BETUYHHBI. 85 8;
Bcero no teme:
Tema 3.5 Conep:xanue yueOHOIro MaTepuaJia OK 01
YucoBbie M — T OK 02
XAPAKTEPUCTHK . MaTtemaTudeckoe OXXHJaHWE CIydyalHOW BeMWYWHBI (pacmpeneneHus). [Ipumepsl mpuMeHeHHs OK 03
" MaTEeMaTHYECKOTO OKUIaHUs (CTpaxoBaHHE, TOTEPES). OK 04
2. MaremaTudeckoe OXHJIaHWE OWHAPHON CIIy4ailHOH BETWYMHBI. MaTeMaTHdecKoe OXHIaHue OK 05
CYMMBI CITy4alHbIX BEJIMYHUH. OK 07
4. MareMaTH4ecKoe OKHIaHUE TEOMETPUIECKOT0 U OMHOMHUATILHOTO PACTIPEIETICHHIA. I1K2.1
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5. Jlucnepcusi M CTaHAAPTHOE OTKIOHEHHE CIIydailHOW BenwdwHbI (pacmpeneneHus ). ucmepcus
OMHAPHOM CITYyYaifHON BEJIMYUHBI.

6. MaTemMaTHYeCKOE OXHNIAHUE MPOU3ZBCACHUA W JUCICPCHA CYMMblI HC3aBHUCHUMBIX CJ'Iy‘I&fIHHX
BCJIMYHH.

7. Qucniepcuss M CTaHAApPTHOE OTKJIOHEHHE OMHOMHAIBHOTO pacmpenenenus.  Jlucnepcuss u
CTaHJAPTHOE OTKJIOHEHHE F€OMETPUUYECKOr0 Paclpe/ieeHusl.

HpaKTH‘leCROC 3aHATHE

[TpakTuueckas padbota Ne 20 npodeccroHaIbHO-OPUEHTUPOBAHHOTO COIEPKAHUSE

3anauyn, NPUBOASAIIME K paclpeieseHUI0 [Tyaccona. Pemenue ¢ MCHOJIb30BaHUEM 3IIEKTPOHHBIX 2
tabui Excel.
Bcero no reme:

HTorosasi KOHTPOJIbHAs padoTa 2
Koncyabranumn 4
CamocTosiTejibHas paboTa B NPOMEKYTOUYHYIO ATTECTAIUI0 24
IIpome:xxyTouHasi arrecTanus (JK3aMeH) 8
Bcero: 270
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3. YCJI0OBUSA PEAJIMBALIUUA ITPOI'PAMMBI YYHEBHOTI'O
IHPEIMETA

3.1 MaTepuajbHO-TeXHHYeCKOe o0ecnieyeHne
Jlist peanu3anuy mporpaMMbl Y4eOHOTO MpeaMeTa MPEeIyCMOTPEHBI CIEAYIONINE CICIIHATbHBIC

INOMCIICHUA - KabuHeT «MaTeMaTHYeCKHUX JUCHUITIINH, OCHAIIICHHBIN O60py,Z[OBaHI/IeM u
TEXHUYCCKUMU CPEACTBAMU O6y‘ICHI/IH.

O6opynoBanue kabuHera:
- IOCAIOYHbBIC MECTa M0 KOJINYeCTBY oOyuaromuxcs (30 mecr);

- pabouee MecTO MPEnoJaBaTes;
- TEXHHYECKUE CPEJICTBA OOYyUEHUS - KOMITBIOTEp, MPOTPAMMHOE 00ECIICUeHHEe, IMPOCKTOP;

- yqe6Ho-nJ1aHI/Ipy10ma;1 AOKYMCHTAIUA;

- ,I[I/I,Z[aKTI/I‘-ICCKI/Iﬁ MaTcpuai;
- KOMIIJICKT y‘Ie6HO-HaI‘JI$[ZIHI>IX ImocoOmii 1o MaTE€MaTUuKeE,

- DJIGKTPOHHBIC MAaTEPUAIIBI O0YUCHUSI.
3.2 NndopmanuonHoe odecrniedeHne
[lepeveHb OCHOBHOM M JOTIOJHUTEIBHOM JTUTEPATYPHI, SICKTPOHHBIX PECYpPCOB:

OcHoBHas nuTeparypa:

1. Mepznsak, A. I'. Anredpa. 10 xmacce. YrayOneHHbIN ypoBeHb : yueOHuK / A. I'. Mep3isk,
. A. Homuposckuii, B. M. [Tonskos. - 8-e uzn., crepeorurr. - Mocksa : [Ipocsemenne, 2024. -
481 c. - ISBN 978-5-09-116479-4. - Tekcr : anexTponHsIii. - URL:
https://znanium.ru/catalog/product/2174793

2. Mepsnsik, A. I'. Anrebpa. 11 kiace. Yriny0OneHHbId ypoBeHb : yueOHuK / A. I'. Mep3msik,
1. A. Homuposckuii, B. M. Ilonskos ; mox pen. ITomonsckoro B. E. - 7-e uz ., ctepeoTurr. -
Mockaa : [IpocBemnienne, 2024. - 412 c. - ISBN 978-5-09-116503-6. - Tekct : 27eKTpOHHBIH. -
URL: https://znanium.ru/catalog/product/2174794

3. Mepsnsik, A. I'. Matemaruka. ['eomerpust. 10 knacc. YriyOneHHbIH ypOBEHb : Y4EOHUK /
A.T. Mep3nsk, 1. A. Homuposckui, B. M. [Tonsikos ; moa. pexn. B. E. Ilogonsckoro. - 7-e u3f.,
ctep. - Mockaa : [Ipocsemenne, 2023. - 272 c. - ISBN 978-5-09-103609-1. - Tekcr :
anekTpoHHbIH. - URL: https://znanium.ru/catalog/product/2160885

4. Mepsnsik, A. I'. Maremaruka. I'eomerpust. 11 knacce. YrayOneHHBIN ypOBEHbD : yUeOHUK /
A.T. Mep3nsk, 1. A. Homuposckuit, B. M. [Tonskos ; moa. pen. B.E. [lononbckoro. - 7- u3z.,
ctep. - Mocksa: [Ipocsemenue, 2023. - 256 c. - ISBN 978-5-09-103610-7. - Tekcr :
anekTpoHHbIH. - URL: https://znanium.ru/catalog/product/2160886

JlonoIHUTeIbLHAS JTUTEPaTypa:

1. Anumos III.A. MaTtemaruka: anredpa U Hadaja MaTeMaTUYECKOTO aHaU3a, TEOMETPHUS.
Anrebpa u Hauana maremaTudeckoro ananmsa 10-11 kiacc. ba3oBblil u yriayOaeHHBINH YPOBHH :
yueOnuk / II. A. Anmumos, FO. M. Konsrun, M. B. Tkauesa [u ap.]. - 11-e uzn., crep. - Mocksa :
[Tpocsemenue, 2023. - 464 c. - ISBN 978-5-09-107210-5. - Tekcr : snekrponHbIid. - URL:
https://znanium.ru/catalog/product/2159995

2. Aranacsn JI.C. Maremaruka: anreOpa M Hayala MaTeMaTHYeCKOrO aHaiu3a, F€OMETPHS.
I'eometpus. 10-11 knacc. bazoBelil u yrnyonenusiit ypoBuu : yueOnuk / JI. C. Atanacsan, B. ©.
byry3os, C. b. Kagomues [u ap.]. - 11-e u3n., crep. - Mocksa : [Ipocsemienue, 2023. - 288 c. -
ISBN 978-5-09-103606-0. - Tekct : 3JICKTPOHHBIN. - URL:
https://znanium.ru/catalog/product/2159994
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4 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHUS YYEBHOI'O IPEIMETA

KOHTpOJ'IB U OLCHKa pPE3YJIbTAaTOB OCBOCHHUA HNpCAMETAa MPEAYCMATpUBACT CICAYIOLINUC
KOHTPOJIbHO — OLICHOYHBIC CPCACTBA.

Koabl kKoMIeTeHuii KoHTPOJIbHO-01IeHOYHbIE CPeIcCTBA
(OK, IIK)

OK 01 - TECTOBBIE 3aJaHUS

OK 02

OK 03 - HaOJIFO/ICHUE 32 BHITIOJTHCHUEM MTPAKTHYECKUX PadoT
Nel-20, onieHKa UX BBIIOJHEHUS,

OK 04 > 01l ’

OK 05 - OIICHKA BBIMOJIHCHHS MPAKTUYECKUX PadoT;

OK 07

K 2.1 -OILIEHKA BBIIOJIHEHUS 3aYETHOIO 3aJaHuUs;
- pedepatsl, JOKIAIBL;
-YCTHBIH OIIpOC.
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