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1 OBIIAS XAPAKTEPUCTHUKA PABOYEM ITPOI'PAMMBI YYEBHOI'O
NNPEIMETA
«MarTeMaTHKa»

1.1 MecTo y4eOHOro mnpeaMera B CTPYKType NPOrpaMMbl INOJATOTOBKH CIHEIHAJIHUCTOB
cpeaHero 3BeHa

VYuebOnsblii penMer «MaTeMaThka» OTHOCHTCS K IpeIMETHOW oOnactu «MaTtemaTuka u
uHpopMaTuKa» M 00HIe00pa30BaTEIbHOMY IUKIY HPOTPaMMbI IOATOTOBKH CIIELUAIMCTOB

CpE€AHETO 3BCHA.

1.2 TpeOoBaHusi K pe3yJibTaTaM OCBOEHMS

PesynpraToM ocBoeHus yueOHOro mpeamera «MaremMaTHKay SIBISETCS ONpENeTIeHHBIN
3Tarn cOPMHUPOBAHHOCTH CIEAYIOIUX OOLINX M MPO(HECCHOHAIBHBIX KOMIIETSHIIUH:

Kox v nanmenoBanue
(popmupyembIx
KOMIIeTeHIN i

I[Inanupyemble pe3yJibTaThbl OCBOEHHS NpeaMeTa

Oomue

IIpenmernbie

OK 01 Boibupats
CIOCOOBI pelIeHUs
3a7a4
npodeccruoHaNbHON
JeSITeTbHOCTH
NPUMEHUTEIBHO K
Pa3INIHBIM
KOHTEKCTaM

JI.1 - oco3nanme
00y4JaroIUMUCS POCCUICKOM
IPaKIAHCKOW UJIEHTUYHOCTH,
JI.2 - TOTOBHOCTH K
CaMOPAa3BUTHIO,
CaMOCTOSITEILHOCTH U
CaMOOTIPE/ICIICHUIO;

JI.3 - Ha;mYMe MOTHBAIIMH K
00YYEHHUIO U TMYHOCTHOMY
Pa3BUTHIO;

J1.4 - nenenanpaBiieHHOE
pa3BUTHE BHYTPEHHEU
MO3UIIMHU JUYHOCTH HA OCHOBE
JTyXOBHO-HPABCTBEHHBIX
LIEHHOCTEN HapOJ0B
Poccuitckoit denepanuu,
HUCTOPUYECKUX U
HallMOHATBHO-KYJIBTYPHBIX
Tpaauuui, GpopMupoBaHue
CHCTEMBI 3HAYMMBIX
LIEHHOCTHO-CMBICIIOBBIX
YCTaHOBOK,
AHTUKOPPYIMIIMOHHOTO
MHPOBO33PEHUSI,
MPaBOCO3HAHUS,
HKOJIOTUYECKOH KYNIbTYPHI,
CIIOCOOHOCTH CTaBHUTH LICIHU U
CTPOUTD KU3HEHHBIC TIJIAHBI.
M.1 - ocBOCHHEIE
00yJaronuMucs
MEXIPEIMETHbBIC TOHATHUS U
YHUBEpCaIbHbIC YICOHBIC
JeHcTBUS (PETryJIsITUBHBIE,

VY1 ymenue onepupoBarb
HOHATHUSMU: ONpe/IeTIeHNE, aKCUOMA,
TeopeMa, CIEICTBUE, CBOMCTBO,
IPU3HAK, J0Ka3aTeNIbCTBO,
paBHOCHIIbHBIE ()OPMYITHPOBKH;
yMeHue GpopMysnpoBaTh 0OpaTHOE U
POTHBOIIOJIOXKHOE YTBEPKICHHE,
IPUBOJIUTH PUMEPHI U
KOHTPIPUMEPHI, UCTIONH30BaTh
METO/1 MaTeMaTH4YeCKON MHIYKIINY;
MIPOBOJIUTH JTOKAa3aTeIbHbIE
paccykAeHUs IpU peLIeHUH 3a/1a4,
OLIEHUBATh JIOTHYECKYIO
NPaBUIBHOCTb PACCYKACHUH;

VY2 ymeHnue onepupoBarb
HOHSATHUSIMH: MHOKECTBO,
IIOJJMHOKECTBO, OTIEPALIUU HAJ|
MHO)KECTBaMU; YMEHHE
UCTIOJIb30BaTh TEOPETHKO-
MHOKECTBEHHBIN armapar Jis
OTMCaHMsI PeabHBIX MPOIIECCOB U
SIBJICHU W TIPH PEIICHUH 3a]1ad, B
TOM YHCJI€ U3 APYTUX y4eOHBIX
MPEIMETOB;

VY3 ymenue onepupoBarb
MOHATHUSMU: Tpad, CBSI3HBIN rpad,
JIepeBo, LUK, Tpad Ha MIOCKOCTH;
yYMEHUE 3a/1aBaTh U OIHCHIBATH
rpadbl pa3IuYHBIMU CLIOCO0AMH;
WCTIOJIH30BATh Tpadbl PH pEIICHUN
3ajay;

VY4 ymenne cBoOOOHO ONIEPUPOBATH
MOHATHUSIMU: COYETAHMUE,
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MO3HABATENbHBIE,
KOMMYHHUKATHBHbIE);

M.2 - cnocoGHOCTH UX
UCIIOJIb30BaHUs B
II03HABATEIILHOU U
COLIMATILHOM MPaKTUKE,
TOTOBHOCTb K
CaMOCTOSITEILBHOMY
TUTAHUPOBAHHIO U
OCYIIECTBIICHUIO yueOHOU
JESITEIIbHOCTH, OpraHU3aI[uu
y4e0HOTr0 COTPYAHUYECTBA C
MeAarorn4ecKuMu
pabOTHUKAMU U
CBEPCTHHUKAMH, K YIaCTHIO B
MOCTPOCHUU UHANBUAYAIBHON
00pa30BaTesIbHOI TPAEKTOPUH;
M.3 - oBnaseHre HaBbIKAMU
yueOHO-UCCIIeI0BATENbCKOMH,
IIPOEKTHOM U COLMATIbHON
JESITEIIbHOCTH.

MepPEeCcTaHOBKa, YUCIIO COUCTAHUH,
YHCIIO MEPECTAaHOBOK; OMHOM
HeloToHa; ymeHue npuMeHsTh
KOMOWHATOPHBIC (DAKTHI U
paccyXKIeHHs Ui pelIeHus 3a1ay;
V5 ymeHnue onepupoBathb
MOHATUSIMH: HAaTypaJIbHOE YUCIIO,
1[eJ10€ YHUCII0, OCTATOK M0 MOJYIIIO,
panroHaIbHOE YUCIIO,
HppalMOHAIHOE YUCII0, MHOKECTBA
HaTYpaJbHBIX, IEIBIX,
palOHaIbHBIX, NEHCTBUTEIBHBIX
YHCeN;, YMEHUE HCII0JIb30BaTh
MPU3HAKU JETMMOCTH, HAUMEHBIIUN
oOIIMi NeNUTeNb U HaMMEHbIIIee
oOuiee kpaTtHoe, anroput™ EBkinuaa
MIPH PELICHUH 331a4; 3HAKOMCTBO C
Pa3TMYHBIMU TO3UITHOHHBIMH
CUCTeMaMHU CUHCIICHUS;

Y6 ymeHue cBOOOJHO ONIEpUpOBAThH
MOHATHSIMH: CTETIEHB C LIETbIM
II0Ka3aTeseM, KOPeHb HaTypaJIbHOU
CTETEHHU, CTETNEeHb C PAllMOHAIBHBIM
[I0Ka3aTeJIeM, CTENEHb C
JEHCTBUTENBHBIM (BEILIECTBEHHBIM )
ToKaszaTesieMm, Jorapudm yucna,
CHHYC, KOCUHYC U TaHT€HC
MIPOU3BOJILHOTO YHCIIA;

¥Y'7 yMeHue onepupoBarthb
MOHATHUSIMH: TOKJIECTBO,
TOIECTBEHHOE NpeoOpazoBaHue,
ypaBHEHHE, HEPAaBEHCTBO, CUCTEMA
ypaBHEHMI U HEPABEHCTB,
PaBHOCUJIBHOCTh YPaBHEHHU,
HEPaBEHCTB U CHCTEM,
panroHaibHbIE, HPpPAIlOHAIEHBIE,
NoKa3aTeIbHbIe, CTETICHHBIE,
norapudmuyeckue,
TPUTOHOMETPUUYECKHE YPaBHEHHUS,
HEPaBEHCTBA U CHCTEMBI; yMEHHE
pelaTh ypaBHEHHs, HEPaBEHCTBA U
CHCTEMBI C TIOMONIBIO Pa3THIHBIX
MIPUEMOB; pelaTh ypaBHEHUS,
HEPaBEHCTBA U CHCTEMBI C
napameTpoM; MPUMEHSITh
ypaBHEHHS, HEPAaBEHCTBA, X
CHCTEMBI JJIS peIIeHUs
MaTeMaTHYeCKUX 3a/1a4 U 33/1a4 13
pa3nuuHbIX o0JacTeil HayKu U
pEeabHOM KU3HU;

V8 ymenue cBOOOAHO ONEpUpPOBaAThH
TOHATUAMH: TpaduK HYHKIINH,




oOpartHast pyHKIUS, KOMIO3HULIUS
byHKIMHA, THHEHHAS QYHKIUA,
KBaJpaTU4Hask GyHKIHS, CTEIICHHAS
(GyHKLHMSA C LIEbIM [T0Ka3aTeleM,
TPUTOHOMETPUYECKHE (DYHKIIUH,
o0OpaTHbIE TPUTOHOMETPUUECKUE
(byHKIMH, TOKa3aTeNbHas U
norapupmuueckas GyHKINH,
YMEHHUE CTPOUTH rpaduku GyHKINH,
BBINOJIHATH IPE0Opa30BaHUs
rpaduKoB PyHKIIHIA;

YMEHHUE UCIIOJIb30BaTh IpauKu
(GyHKUIMN 1715 U3yYEHUs TPOIIECCOB
¥ 3aBUCUMOCTEH MpH peIIeHUH
3aja4 U3 APYrux y4eOHbIX
IPEIMETOB U U3 PEANbHOM KU3HU,
BBIpa)KaTh (POPMYIIaMHU 3aBUCHIMOCTH
MEXIy BEIIMYHMHAMHY;

yMEHHUE CBOOOJHO ONEpUpPOBAThH
HOHSATHSMH: YETHOCTh (DYHKIIUH,
HEePUOUYHOCTb (PYHKIINHY,
OTPaHUYEHHOCTH (PYHKIIUH,
MOHOTOHHOCTb (DYHKIIHH,
IKCTpeMyM (YHKIUU, HAUOOJIbIIEE
Y HauMeHblIllee 3HaueHHs QyHKIMH
Ha MPOMEXKYTKE; YMEHHE MTPOBOIUTH
uccienoBaHue QyHKINU;

YMEHHUE HCIOJIb30BaTh CBOMCTBA U
rpaduku GYHKUUH JUIs peleHUs
ypaBHEHHMIA, HEPABEHCTB U 33/1a4 C
napameTpamu; n300paxkaTh Ha
KOOPJMHATHOM IMIOCKOCTH
MHOXKECTBA PELICHUN YpaBHEHUH,
HEPaBEHCTB U UX CUCTEM;

VY9 ymenue cB060AHO ONEpUpPOBaAThH
MOHATHUSIMU: TTOCIIEIOBATEILHOCTD,
apupMeTHuecKas nporpeccus,
reoMeTpHYECcKas IPOrpeccus,
0ecKOHEeuHO yObIBaoIIas
reoOMeTpHYIECKas IIPOTPECCHs;
yMEHUE 3a/1aBaTh
MOCTIEIOBATEIIHLHOCTH, B TOM YHUCIIE C
MIOMOIIIBIO PEKYPPEHTHBIX (HOPMYIT;
V10 ymenne onepupoBatb
MOHATUSIMU: HENIPEPHIBHOCTh
(yHKIUU, AaCUMIITOTHI Tpaduka
¢GbyHKIMH, IepBast U BTOpast
Mpou3BOIHAS QYHKIIHH,
reOMeTpHUECKUil U pU3nIecKuit
CMBICJT TPOU3BOHOM,
epBooOpasHasi, OmpeaeIeHHBIH
UHTErpajl; yMEHHE HAXOIUTh




aCUMIITOTHI rpaduka GyHKINY;
YMEHUE BBIYUCIIATH IPOU3BOIHBIC
CYMMBI, IPOU3BEICHUS, YACTHOTO U
KOMITO3ULIMH (DYHKIIMH, HAXOIUTh
ypaBHEHHE KacaTeJIbHOH K rpaduky
byHKIHH;

YMEHHUE UCIIOIh30BaTh
IPOM3BOJIHYIO JJIsl HCCIIEI0BaHUS
GYHKIUH, U1 HAXOXKICHUS
HaWJTyYILero pelieHus B
MPUKIIAJHBIX, B TOM YHCIIE
COLMAJIBHO-9KOHOMHUYECKUX U
(bu3nYecKux 3a1avax, s
OIIpeJIeNIEHUs] CKOPOCTH U
YCKOPEHUST; HAXOIUTh IJIOMIAH U
00BeMBI (PUTYP C TOMOIIBIO
MHTETpaa; MPUBOAUTH IPUMEPHI
MaTeMaTHYECKOTO MOJICIIMPOBAHUS C
OMOIIBI0 TH(hepeHITnATBHBIX
YpaBHEHUH;

V11 ymenue onepupoBatb
HOHSATHSMH: KOMIUIEKCHOE YHCIIO,
COIPSDKEHHbIE KOMIUIEKCHBIE YHCIIA,
MOJYJIb U QPTYMEHT KOMIUIEKCHOTO
qucia, (opma 3anucu KOMITJIEKCHBIX
yucen (reoMeTpuieckas,
TPUTOHOMETpUYECKast U
anredbpanyeckas); yMeTh
POM3BOJIUTH apU(PMETHIECKUE
JIEHCTBUS C KOMIUIEKCHBIMU
YHCIaMU; TPUBOANUTH PUMEPHI
WCTIOJIH30BAHUS KOMITJIEKCHBIX
qHcen;

V12 ymeHue cBOOOAHO ONEpUpPOBATH
HOHSATHUSMU: CpeJlHee
apudMeTnyecKoe, MeraHa,
HauOoJIbIlIee U HAaUMEHbIIIee
3HA4YCHUs, pa3Max, AUCIEPCHs,
CTaHJapTHOE OTKJIOHEHHE ISt
OTIMCaHMSI YMCIIOBBIX JTaHHBIX;
YMEHHUE UCCIIEI0BATh
CTaTUCTHYECKUE TAaHHBIE, B TOM
qucie ¢ IpUMEHEeHHEeM rpaduyeckux
METOIOB U 3JICKTPOHHBIX CPEJICTB;
rpaduvecKy Uccie10BaTh
COBMECTHBIE HAOIIOIECHUS C
MIOMOIIIBIO JMAarpaMM pacCeuBaHUs U
JIMHENHOMN perpeccuy;

V13 ymeHne HaXOQUTh BEPOSITHOCTH
COOBITHH € UCTIONB30BaHUEM
rpadu4ecKux METOI0B; IPUMEHSTh
JUIs peLIeHus 3a1a4 pOpMYJIb




CIIOKEHMSI U YMHOKECHUS
BEPOSITHOCTEH, (POpMYITy TIOJTHOM
BEpOSATHOCTH, (hopmyiny bepryim,
KOMOWHATOPHBIC (DAKTHI U
(hopMyJIBI; OLIEHUBATH BEPOSTHOCTH
peaIbHBIX COOBITHI; yMEHUE
OIIEpUPOBATH NOHATUSIMHU:
Clly4aifHasi BETUYMHA,
pacrpeesieHre BEpOSITHOCTEN,
MaTeMaTUYeCKOE OXKUIAAHUE,
JUCIEPCUsl U CTAaHJAPTHOE
OTKJIOHEHHE CIIy4allHOW BEJIMYUHBI,
(GyHKUIMU pacupeeneHus U
IUIOTHOCTH PAaBHOMEPHOTO,
M0KAa3aTeIbHOI'0 U HOPMAJILHOTO
pacrnpeziefieHuit; yMeHue
MCIIOJIB30BaTh CBOMCTBA N3yYEHHBIX
pacnpeneseHuil A1 peleHus 3aaay;
3HAKOMCTBO C MOHSATUSMU: 3aKOH
OOJIBIINX YKCEH, METOJIBI
BBIOOPOYHBIX HCCIIEIOBAHUM;
YMEHHE MIPUBOJIUTH IPUMEPHI
IPOSIBIICHUS 3aKOHA OOJIBIIUX YUCEI
B IIPUPOJIHBIX U OOIIECTBEHHBIX
SIBIICHUSAX;

VY14 ymenue cBOOOAHO ONEpUPOBATH
HNOHATHAMMU: TOUKA, IpsimMas,
IJIOCKOCTh, MPOCTPAHCTBO, OTPE30K,
Jy4, IUIOCKUH YIoJl, ABYyTrpPaHHBII
yroJ1, TPEXTPaHHBIN yroJl,
NEPECEKAIOINNECS, TTapaJlIEIbHbIE U
CKpEIMBAOIINECS IPSIMBIE,
NapauIeIbHOCTD U
MEePIEeHIUKYISPHOCTD MPSMBIX U
IUIOCKOCTEM, YTroJl MEXy NPsSMbIMH,
yroJI MeXay NpSMOM U IJIOCKOCTHIO,
yroJI MEXY TUNIOCKOCTSMH; YMEHHE
WCIIOJIb30BATh MPH PEIICHUH 33124
U3y4eHHbIE (PAKTHl U TEOPEMBbI
IJIAaHUMETPUH; YMEHUE OLIEHUBATh
pa3mepbl 00BEKTOB B OKpYKaroIIeM
MHpE; YMEHUE ONEepUPOBaTh
MOHATUSIMH: MHOTOI'PaHHUK,
CeueHHEe MHOTOTpaHHHKa,
IIpaBWIbHBII MHOTOI'PaHHUK,
npu3Ma, nupamujaa, purypa u
MIOBEPXHOCTb BpAIllEHHUs, LIWINHAD,
KOHYC, 11ap, cepa, pa3BepTka
MIOBEPXHOCTHU, CEUEHUS KOHYCa U
HWIMH]PA, apajijieNIbHbIe OCH WU
OCHOBAHUIO, CEUEHUE 111apa,
IJIOCKOCTh, Kacaromascs chepsl,




UWIMHAPA, KOHYCa; YMEHHE CTPOUTD
CeueHHe MHOTOI'PaHHHKA,
n300pakaTh MHOTOTPaHHUKH,
(Gurypsl 1 IOBEPXHOCTH BpalllEHUs,
UX CEYEHUS, B TOM YHCIIE C
IIOMOILBIO 3JIEKTPOHHBIX CPE/ICTB;
yMEHHUE MPUMEHATh CBOWCTBA
reoMeTpuuecKux Quryp,
CaMOCTOSITENILHO (hOPMYITHPOBATH
OIIpeJIeJIEHUs U3y4aeMbIX QUTryp,
BBIJIBUTATh TUIIOTE3bI O CBOMCTBAX U
IPU3HAKaX FeOMETPUYECKUX puryp,
000CHOBBIBATh MJIM OIIPOBEPIaTh UX;
yYMEHHUE NPOBOAUTH KIacCU(PUKALIIIO
¢Guryp 1o pa3TUYHBIM TPU3HAKAM,
BBINOJIHATh HEOOXOJUMBbIE
JIOTIOJTHUTEIIBHBIE TOCTPOCHHS,;

V15 ymenue cBOOOAHO ONepUpOBaThH
HOHATUSAMMU: IUIOIIAb (PUTYPBI,
0o0BeM (QUrypbl, BEIUUYMHA yIia,
paccTosiHuE OT TOYKH JI0 TIOCKOCTH,
paccTostHre MEeXAY IPSMBIMHU,
pacCTOSHUE MEXY IJIOCKOCTSIMH,
1016 chepsl, III0MAIb
IIOBEPXHOCTHU MUPAMHU/IbI, IPU3MBI,
KOHYCa, IIWINHApPa, 00beM Ky0a,
PSMOYTOJILHOTO NapajuieNenunena,
MUPaMUIbI, TPU3MBI, IWIHHAPA,
KOHYCa, Il1apa; yMEHHE HaXOIUTh
OTHOIIEHHE 00BEMOB MOAOOHBIX
uryp;

VY16 ymeHnue cBOOOIHO ONEpUpPOBATH
HOHSATHAMM: JIBHIKEHHE,
napajuiebHbIA IEPEHOC, CAMMETPUS
Ha MJIOCKOCTHU U B IPOCTPAHCTBE,
MOBOPOT, TpeoOpa3zoBaHue MOA00u,
oJJ00HBIE (PUTYPBI; YMEHHE
pacro3HaBaTh paBHBIEC U MOJOOHBIE
(burypsl, B TOM 4ucClie B IPUPOJIE,
HCKYCCTBE, apXUTEKTYPEe; YMEHUE
UCIOJIb30BATh T€OMETPUUYECKHE
OTHOIIEHHMSI, HAXOJTUTh
reOMEeTPHYECKUE BETUUNHBI (JITTHHA,
yTroJl, TUI0IIa b, 00bEM) IIPH
pelIeHNH 3a1a4 U3 APYTUX Y4eOHBIX
MPEIMETOB M U3 PeabHOM JKU3HHU;
VY17 ymenue cBoOOTHO OTIEPHPOBATH
MOHATHUSIMU: TIPSIMOYTOJTbHAST
cucTreMa KOOpAHHAT, BEKTOD,
KOOPAMHATBI TOUYKH, KOOPIAUHATHI
BEKTOpa, CYyMMa BEKTOPOB,
IIPOU3BEJICHNE BEKTOPA Ha YUCIIO,




pasiokeHue BeKTopa 1o 6asmucy,
CKaJISIpPHOE NPOU3BEICHHUE,
BEKTOPHOE IIPOU3BENIEHUE, YTOI
MEXy BEKTOpaMH; yMEHHUE
HCIIOJIb30BaTh BEKTOPHBIN U
KOOpPAMHATHBIN METOJ [UIsl PEIICHUS
reOMETPUUECKUX 3ajiad U 3a7a4
JpYTUX y4eOHBIX IPEAMETOB;
OIIEpUPOBATh NOHATHUAMU: MaTpULIA
2x2 u 3x3, onpeaeauTenab MaTPUIIbL,
F€OMETPUUYECKUI CMBICIT
OIpeACIInTENS,

V18 ymeHune MoJienupoBaTh
pEalIbHBIE CUTYALlUH HA SI3BIKE
MaTeMAaTHUKH; COCTaBIISITh
BBIPAXXCHMSI, yPAaBHEHUS,
HEPAaBEHCTBA U UX CUCTEMBI 10
YCIIOBUIO 33J1a4M, UCCIIEI0BATh
IIOCTPOEHHBIE MOJEIIH C
UCIIOJIb30BaHUEM arlrapara
ayreOpbl, HHTEPIPETUPOBATD
IIOJIyYEHHBIN Pe3yJIbTaT; CTPOUTH
MaTEMAaTUYECKUE MOJIENH C
IOMOIIbIO T€OMETPUUECKUX
HOHATHUN U BEJIMYUH, peIIaTh
CBSI3aHHBIE C HUMU IIPAKTHYECKHE
3a/1a4M; COCTABJIATH BEPOSITHOCTHYIO
MOJI€Tb M UHTEPIPETUPOBATH
HIOJIyYEHHBIN Pe3yJIbTaT; pelaTh
MIPHUKJIaIHbIE 3a/1a4M CPEACTBAMHU
MaTEMAaTUYECKOTO aHAIIN3a, B TOM
YHCJIEe COLUATbHO-3KOHOMUYECKOTO
U pU3MYECKOro XapaKkTepa;

VY19 ymenue BbIOUpaTh
HNOIXOJAIIMM METO [l PEILIEHUS
3a/1a4M; TOHUMaHUe 3HAaYUMOCTH
MaTEMAaTUKHU B U3yUYEHUHU
MIPUPOJHBIX U OOIIECTBEHHBIX
IIPOLIECCOB U BJICHUI; YMEHNE
pacrno3HaBaTh MPOSIBICHUE 3aKOHOB
MaTEMaTHKHU B UCKYCCTBE, YMEHHE
MIPUBOJIUTH TPUMEPHI
MaTEMaTHYECKUX OTKPBITHH
POCCUICKON 1 MUPOBOU
MaTEMaTHYECKON HayKH.

OK 02 HMcnons3oBaTh
COBpPEMEHHBIE CPeICTBA
MIOWCKa, aHAJIN3a U
UHTEPIIPETAIIUH
uHpopmanuu, u
UH(POPMAaLMOHHbIE
TEXHOJIOTUH TSI

JI.1 - oco3nanue
00y4aromuMHUCs pOCCUIICKON
rpak 1aHCKOW UJEHTUYHOCTH;
JI.2 - TOTOBHOCTB K
CaMOpa3BUTHIO,
CaMOCTOSITEILHOCTH U
CaMOOIPEIEIECHHUIO;

V1 ymeHnue onepupoBarthb
MOHATUSIMU: ONpeieTICHNUE, aKCUOMa,
TeopeMa, CIEJCTBHE, CBOMCTBO,
MIPU3HAK, JOKa3aTeIbCTBO,
paBHOCWIbHBIE (POPMYITHPOBKH;
yMeHue GpopMyInpoBaTh 0OpaTHOE U
IIPOTHBOIOJIOXKHOE YTBEPHKACHUE,
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BBITIOJIHEHHUS 337124
npodeccuoHanbHOM
JeATETbHOCTH

JI.3 - Hajnuue MOTHUBAIUU K
00YYEHHUIO U TUYHOCTHOMY
Pa3BUTHIO;

JI.4 - nenenanpaBieHHOE
pa3BUTHE BHYTPECHHEU
MO3UIUH JIMYHOCTH Ha OCHOBE
JTyXOBHO-HPABCTBEHHBIX
LIEHHOCTEH HapO/I0B
Poccuiickoit denepanuu,
UCTOPUYECKHUX U
HAI[MOHATLHO-KYJIbTYPHBIX
Tpaauuui, GpopMupoBaHue
CUCTEMBI 3HAYMMBIX
[IEHHOCTHO-CMBICIIOBBIX
YCTaHOBOK,
AHTUKOPPYMLHUOHHOTO
MHUPOBO33PEHUS,
MIPaBOCO3HAHUS,
HKOJIOTMYECKOM KYIbTYPBI,
CITOCOOHOCTH CTaBUTH LIETH U
CTPOUTH KU3HEHHBIE TIAHBI.
M.1 - ocBOCHHBIE
o0y4armuMucs
MEXKIIPEMETHBIC TIOHATUS U
YHHUBEpCcajIbHbIe yueOHbIC
JEHCTBUS (PETYJIATUBHEIE,
MO3HABATENbHEIE,
KOMMYHHKATHBHBIC);

M.2 - ciocoOHOCTh UX
WCIIOJIb30BaHUS B
MO3HABATENILHON U
COLIMAIbHOM MPAKTHKE,
TOTOBHOCTb K
CaMOCTOSITEIIBHOMY
TUTAHUPOBAHHIO U
OCYIIIECTBIICHUIO yUeOHOU
JESITEIbHOCTH, OpraHU3aI[uu
y4e0OHOTr0 COTPYAHUYECTBA C
MeAarorn4ecKuMu
pabOTHUKAMU U
CBEPCTHHUKAMH, K Y4aCTHIO B
MMOCTPOCHHUH WHIMBUTYTbHON
00pa3oBaTeNbHOIN TPACKTOPHUH;
M.3 - oBiIasieHrie HaBLIKAMHU
yueOHO-HCCIIeI0BATENLCKOMH,
IIPOEKTHOM M COLMAIBbHON
JIeATEIbHOCTH.

MPUBOJIUTH TIPUMEPHI U
KOHTPIIPUMEPHI, UCTIOIb30BATh
METOJI MATEMATUYECKON UHIYKIINU;
MIPOBOJUTH JIOKA3aTEIbHbIE
paccyXaeHUsl IpU PELICHUH 3a/1a4,
OLICHUBATh JIOTHYECKYIO
MIPAaBUIIBHOCTD PACCYKICHUM;

Y2 ymeHue onepupoBathb
MOHATUSIMU: MHOXECTBO,
MOJIMHOKECTBO, ONEPALUU HaJ
MHO>KECTBaMU; YMEHHE
HCIIOJIb30BATh TEOPETHKO-
MHO>KECTBEHHBI arnapar Jyist
OIMCAHUS PeaNbHBIX MPOIIECCOB U
SIBJIGHUU U TIpU PELICHUU 3a/1a4, B
TOM YHUCJIE U3 IPYTUX YUEOHBIX
[IPEIMETOB;

VY3 ymenue onepupoBarb
MOHATUAMH: Tpad), CBI3HBIN rpad,
JIepeBo, UKL, Tpad Ha TIOCKOCTH;
YMEHHE 3a]1aBaTh U OINHUCHIBAThH
rpadbl pa3TUIHBIMU CIIOCO0aMU;
WCIIOJIb30BAaTh Tpadbl MPU peLICHUH
3azay;

Y4 ymenue cBOOOTHO ONIEpUPOBATH
MOHATUSIMH: COYETAHUE,
[IEPECTaHOBKA, YHCIIO COUETAaHUM,
YHUCJIO NIEPECTAaHOBOK; OMHOM
HeroToHna; yMeHue npuMeHsITh
KOMOMHATOpHbIE (GAKThI U
paccyXJIeHus Ul peLICHNs 3a/1a4;
V5 ymenue onepupoBarthb
MOHATUAMM: HATYPAJIbHOE YUCIIO,
1[€J10€ YHUCII0, OCTATOK M0 MOJYJIIO,
palnyoHaNIbHOE YUCIIO,
MppalMOHAIbLHOE YMCII0, MHOXKECTBA
HATypaJlbHbIX, IEbIX,
palMOHATIBHBIX, IEHCTBUTENBHBIX
4HCell; YMEHHUE UCII0JIb30BaTh
MPU3HAKU JeIMMOCTH, HaUMEHBIINN
o0IIMi AenuTeNb U HauMEeHbIlIee
obmree kpaTHoe, anroput™ EBxmmma
P PELICHNUH 33]1a4; 3HAKOMCTBO C
Pa3IUYHBIMU TTO3UITHOHHBIMH
CHUCTEMAMHU CUHMCIICHUS;

Y6 ymeHue cBOOOTHO ONIEpUpPOBATH
MOHATHUSIMU: CTEIIEHB C LIETIBIM
MoKa3areyieM, KOpeHb HaTypalbHOU
CTETEHHU, CTENEHb C PAllMOHAIBHBIM
MOKa3aresieM, CTENEeHb C
JEHCTBUTENHHBIM (BEIIICCTBEHHBIM )
ToKa3aTesem, Jorapudm Jucna,
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CHHYC, KOCHHYC U TAaHT€HC
IPOM3BOJILHOIO YHCIIA;

VY7 ymeHue onepupoBarthb
HOHATUSMU: TOXKIECTBO,
TOKJIECTBEHHOE ITPeoOpa3oBaHue,
ypaBHEHME, HEPABEHCTBO, CUCTEMA
YPaBHEHUU U HEPABEHCTB,
PaBHOCWJIBHOCTb YPaBHEHUH,
HEPaBEHCTB U CHCTEM,
panMoHalbHble, HPPALOHAIIbHBIE,
MoKa3aTeIbHbIE, CTETICHHBIE,
JorapupmMuyecKue,
TPUTOHOMETPHUUYECKHE YPaBHEHHUS,
HEpaBEHCTBA U CUCTEMbI; YMEHHE
pemaTh ypaBHEHHsI, HEPaBEHCTBA U
CHCTEMBI C IOMOIIBIO Pa3IMYHbIX
IPUEMOB; pelaTh ypaBHEHHS,
HEpaBEHCTBA U CUCTEMBI C
napamMeTpoM; IPUMEHSTh
ypaBHEHHSI, HEPAaBEHCTBA, MX
CHCTEMBI JJIS peIIeHUs
MaTeMaTHYECKUX 3a]a4 1 3a/1a4 U3
pas3IMYHbIX 00acTei HayKu U
pEabHOM )KU3HH;

V8 ymenue cBOOOAHO ONEpUpPOBAThH
MOHATUAMU: TpapuK GyHKIUY,
oOpartHas pyHKIUS, KOMIO3HULIUS
GbyHKIUH, TUHETHAs QYHKIMS,
KBaJ[paTHUHas QYHKIUS, CTEIIEHHAs
(YHKIUS C LIETBIM MTOKA3aTeNIeM,
TPUTOHOMETpUUYECKHE (DYHKIUH,
00paTHBIE TPUTOHOMETPUIECKHE
(GyHKIMH, TOKa3aTeNbHas U
norapudmuueckas QyHKIUY;
YMEHHUE CTPOUTH rpauku GyHKINH,
BBITIOJIHATH IPe0Opa3oBaHus
rpaduKoB QyHKIIHII;

YMEHHE UCIO0JIb30BaTh IpauKu
(GyHKUIMN 1715 U3yYEeHUs TPOLIECCOB
Y 3aBUCUMOCTEN IIPU pELICHUHN
3aja4 U3 APYrux y4eOHbIX
MPEIMETOB M U3 PeabHOM JKU3HHU;
BBIpaXaTh GOPMYIIaMHU 3aBUCMOCTH
MEXTy BETHUYNHAMU;

yMEHHUE CBOOOHO ONEpUPOBAThH
MOHATUSMU: YETHOCTh (DYHKIIHH,
NEePUOTMYHOCTD (DYHKIINH,
OTrpaHMYEHHOCTh (PYHKIUH,
MOHOTOHHOCTb (DYHKITUH,
IKCTpeMyM (DYHKIIMH, HanOOIbIIIee
Y HaMMEHbIlIee 3HaUYeHUs (PYHKITNH
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Ha IIPOMEXKYTKE; YMEHHUE TPOBOJUTH
uccliiejoBanue QyHKIUU;

YMEHHE UCII0JIb30BaTh CBOMCTBA U
rpaduku GyHKIUN 11 pEIICHUS
ypaBHEHUI, HEPABEHCTB U 3aja4 C
napaMeTpamu; u300paxkaTh Ha
KOOPJAMHATHOW INIOCKOCTH
MHO’KECTBA PEIICHUN YpaBHCHUH,
HEPaBEHCTB U UX CUCTEM;

Y9 ymenne cBoOOOHO ONIEPUPOBATH
MOHATHUSIMMU: I10CJIEI0BATENBHOCTD,
apudmernueckas nmporpeccus,
reoMeTpHuUecKas mporpeccus,
OeckOoHEeYHO yObIBaroIIas
reoMeTpuuecKas Iporpeccus;
yYMEHHE 3a/1aBaTh
II0CJIEI0BAaTENbHOCTH, B TOM UHCJIE C
MIOMOIIBIO PEKYPPEHTHBIX (POPMYIL;
V10 ymenue onepupoBatb
HOHSITUSIMU: HETIPEPHIBHOCTh
(yHKIIUU, aCUMIITOTHI Tpaduka
(GyHKIMH, IepBasi U BTOpast
pOou3BOIHAS (PYHKIIHH,
reOMETPUUYECKUN U PU3NYECKUI
CMBICJ IPOU3BOIHOM,
riepBooOpasHasi, OrpeeICHHBIN
UHTErpal; yMEHUE HaXOJUTh
aCUMINTOTHI rpaduka GyHKIMH;
YMEHHE BBIYUCIIATH IPOU3BOAHbIE
CYMMBI, IPOU3BEACHMSI, YACTHOTO U
KOMITO3UIINH (DYHKIIMI, HAXOIUTh
ypaBHEHUE KacaTelbHON K IrpauKy
GbyHKIUY;

YMEHHE UCIO0JIb30BATh
IIPOU3BOJHYIO JUISl HCCIIEI0OBAHUS
GyHKIUH, U1 HAX 0K ICHUS
HAWIy4IlIEro pelIcHMs B
MPUKJIAHBIX, B TOM YHCIIE
COLIMAJIbHO-9KOHOMHMUYECKUX U
(bu3nueckux 3agavax, Juis
OIIpEEIEHUSI CKOPOCTH U
YCKOpPEHUS; HaXOAUTh IJIOUIaIN U
00BbeMbI (pUTYp ¢ TOMOIIBIO
WHTETpaja; MPUBOIUTH IPUMEPHI
MaTEMaTHYECKOTI0 MOJIETMPOBAHUS C
noMoIpio auddepeHImaTbHbIX
YpaBHEHUMU;

V11 ymenune onepupoBatb
MOHATHSIMH: KOMIUIEKCHOE YHUCIIO,
COTIPSIKEHHbIE KOMILIEKCHBIE YUCIIA,
MOJYJIb U @pTYMEHT KOMIIJIEKCHOTO
yycia, popma 3aUCH KOMIIEKCHBIX
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yucen (reoMeTpuieckas,
TPUTOHOMETPHUYECKAs U
anredbpandeckas); yMeTh
IIPOM3BOIUTH apU(PMeTHIECKUe
JEUCTBUS C KOMIUIEKCHBIMU
YHCJIAMU; TPUBOJUTH IIPUMEPBI
HCII0JIb30BAHUS KOMIUIEKCHBIX
YHCElL;

V12 ymeHnue cBOOOAHO ONEpUpPOBATH
HNOHATHAMHU: CPEHEE
apudmernueckoe, MearaHa,
HauOoJIbIlIee U HAUMEHbIIIEee
3HAUEHUs, pa3Max, IUCIEPCHUs,
CTaHapTHOE OTKJIOHEHHE IS
OINMCAHUS YUCIOBBIX IaHHBIX;
YMEHHE UCCIIEI0BATh
CTaTUCTUYECKUE JIAHHBIE, B TOM
YHcIe ¢ IPUMEHEHNEM rpaduaecKix
METOJ0B U JIEKTPOHHBIX CPE/CTB;
rpagu4YecKu UCCiae0BaTh
COBMECTHbIE HaOJIOJJCHUS C
IOMOIIbIO IUArPAMM PACCEUBAHUS U
JIMHEWHOU perpeccuu;

V13 ymeHue HaXOAUTh BEPOSITHOCTU
COOBITHH € UCTIONIB30BaHUEM
rpadUyecKux METO/10B; IPUMEHSITh
JUISL petIeHus 3a1a4 popMyJibl
CIIOKEHUSI U YMHOXKECHHS
BEPOSTHOCTEH, OPMYITY MOITHOM
BEpOATHOCTH, hopmyny beprymnu,
KOMOUHATOpHBIE (DaKThI U
(hopMyIIbI; OLIEHUBATh BEPOSTHOCTU
peabHbIX COOBITHI; yMEHHE
OIIepUPOBATH MOHITUSIMU:
Clly4aiiHas BEJIUYMHA,
pacrnpeiesieHre BEpOSITHOCTEM,
MaTEMAaTUYECKOE OXKHUIAHUE,
JUCTIepCUsi U CTaHJapTHOE
OTKJIOHCHHE CIIy4alilHOU BEJIMYUHBI,
(GyHKIIUM pacnpeeneHus u
IJIOTHOCTH PaBHOMEPHOTO,
MOKa3aTeIbHOr0 U HOPMAJILHOTO
pacnpeneseHnil; yMeHue
HCIIOJIb30BAaTh CBOWCTBA U3YUYEHHBIX
pacnpeneseHuil A1 peleHus 3a1ay;
3HAKOMCTBO C IMOHATUSMU: 3aKOH
OOJIBIIINX YHCEII, METOJIBI
BBIOOPOYHBIX MCCIIEI0BAaHUM;
YMEHHE IPUBOJIUTH IPUMEPHI
IIPOSIBJICHUS 3aKOHA OOJBIINX YHCET
B IIPUPOHBIX ¥ OOIIECTBEHHBIX
ABJICHUSX;
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VY14 ymenue cBoOOTHO OTIEPHPOBATH
HOHATHAMM: TOUKA, NpsMas,
IJIOCKOCTh, IPOCTPAHCTBO, OTPE30K,
Jy4, IJIOCKUH yTOJI, ABYTPAHHBII
yroJ1, TPEXTPaHHBIN YroJl,
niepeceKaroIuecs, napauieibHble U
CKPEILMBAIOIINECS IPSIMBIE,
HapasielbHOCTh U
MEPIEHIUKYJIIPHOCTD MPSAMBIX U
IUIOCKOCTEH, yroa Mexay NpsiMbIMHU,
yroJl MeXay IpsMOM U IIOCKOCTHIO,
YroJl MEXAY IIIOCKOCTSIMU; YMEHUE
HCII0JIb30BATh IIPU PEIICHUH 3a]a4
U3y4eHHbIE (DAKThI U TEOPEMBI
IUIAHUMETPHUH; YMEHHUE OLIEHUBATh
pa3Mepbl 00BEKTOB B OKPYKarOIIeM
MUDE; YMEHHE ONIEPUPOBAThH
HOHSTUSAMU: MHOTOI'PaHHUK,
CeueHHe MHOTOI'PaHHUKA,
IPABWJIbHBIN MHOTOI'PaHHUK,
npu3Ma, nupamuja, purypa u
HOBEPXHOCTh BpallleHuUs, LHIUHAP,
KOHYC, 11ap, chepa, pa3BepTKa
HOBEPXHOCTH, CEUEHUS KOHYCa U
LIWIMH/PA, NapajiesIbHbIe OCH WU
OCHOBaHHIO, CEUEHUE I11apa,
IUIOCKOCTB, Kacarolasics cepsl,
LUWIMH]IpA, KOHYCA; YMEHUE CTPOUTD
CEUYEHUE MHOTOTPAaHHHUKa,
n300pakaTh MHOTOTPaHHUKH,
(Gurypsl 1 HOBEPXHOCTH BpaIlIEHUS,
UX CEYEHUs], B TOM UHUCJIE C
IIOMOUIBIO JJIEKTPOHHBIX CPEJICTB;
YMEHHE IPUMEHSTh CBONCTBA
reoMeTpuuecKkux (uryp,
CaMOCTOSITENILHO (POPMYITUPOBATH
OTIpeJIeNIeHUs] U3y4aeMbIX GUryp,
BBIIBUTATh TUIIOTE3bI O CBOWCTBAX U
MPU3HAKAX T€OMETPUUYECKHUX PUTYP,
000OCHOBBIBaTh WJIN ONPOBEPraTh UX;
YMEHUE MPOBOIUTH KIACCUPHUKALHIIO
¢buryp 1o pa3nIMYHbBIM IpU3HAKAM,
BBINOJIHATH HEOOXOJUMBbIE
JIOTIOJTHUTEIbHBIE TIOCTPOEHUS;

V15 ymenue cBoOOIHO ONIEpHPOBATH
MOHATHSMHU: TIOMAAb PUTYPHI,
00beM (UTYpHI, BEIMYHHA YTIIa,
paccTosiHue OT TOYKH JI0 MJIOCKOCTH,
paccTosiHuEe MEXY NPSAMBIMH,
paccTosiHUE MEKAY IIOCKOCTSIMH,
mIomaab chepsl, IUIOMIAIb
MIOBEPXHOCTH MPAMHU/Ibl, IPU3MBI,
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KOHYcCa, HWINHPA, 00beM Ky0a,
IPSIMOYTOJIBHOTO TIapajliesienuIea,
MAPAMHUJIBI, TPU3MBI, IWIHHIPA,
KOHYca, Il1apa; yMEHUE HaXOJUTh
OTHOIICHHE 00BEMOB MTOTOOHBIX
uryp;

VY16 ymenue cB0OOOTHO OTIEPHPOBATH
HOHSITUSMHU: TBUKCHHE,
napajieNIbHbIA EPEHOC, CHMMETPUS
HAa IJIOCKOCTHU U B IIPOCTPAHCTBE,
MIOBOPOT, ITpeodpa3zoBaHue MOA00Hs,
1o100HbIE PUTYPBI; YMEHUE
pacrno3HaBaTh paBHBIC U MTOI00HbBIE
(Gurypsl, B TOM 4HCI€ B IPUPO/IE,
UCKYCCTBE, apPXUTEKTYpPE; yMEHUE
UCIIOJIb30BaTh T€OMETPUUECKUE
OTHOIICHHUSI, HAXOJIUTh
reOMETPUYECKUE BETUYMHBI (JITTHA,
yTroJl, TUIOIIAb, 00bEM) IIPH
peleHnH 33124 U3 APYTuX YIeOHBIX
PEIMETOB U U3 PEaIbHOM JKU3HH,
VY17 ymenue cBOOOAHO ONEpUpPOBATH
HOHSITUSMHU: MIPSIMOYTOJIbHAS
crcTeMa KOOPAMHAT, BEKTOD,
KOOPAMHATHI TOYKH, KOOPIUHATHI
BEKTOpa, CyMMa BEKTOPOB,
IPOM3BEIECHUE BEKTOPA Ha YHUCIIO,
pa3iokeHue BeKTopa 1no 6asucy,
CKaJIIpHOE MPOU3BE/ICHUE,
BEKTOPHOE IIPOU3BE/IEHUE, YT O
MEX/y BEKTOpaMH; YMEHHE
HCIIOJIb30BATh BEKTOPHBIN U
KOOPIMHATHBIN METOH JIIsl pEIICHUS
TeOMETPUUECKUX 3a/]1a4 U 3a/1a4
JIPYTUX y4eOHBIX MPEIMETOB;
OTIEpPHPOBATH TIOHSATHIMH: MaTPHUIIA
2x2 n 3x3, onpeaenuTtess MaTpUlbl,
F€OMETPUUYECKUN CMBICIT
OTIpeIeIIUTENS;

V18 ymeHnne MoaennpoBaTh
pealbHbIE CUTYAIlNH Ha SI3bIKE
MaTeMaTHKH; COCTABIISTh
BBIPKEHUS, YPABHECHHSI,
HEPaBEHCTBA U X CHCTEMBI TIO
YCJIOBHIO 33J1auH, UCCIIEIOBATh
MTOCTPOEHHBIE MOJIENIN C
WCIOJIb30BaHUEM armapara
anredpbl, UHTEPIPETUPOBATH
MOJIYYEHHBIN PE3yNbTaT; CTPOUTH
MaTeMaTHYeCKHE MOJIEIH C
MTOMOIIIBIO0 TEOMETPHUECKUX
MOHSTHH U BEJIWYWH, peliaTh
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CBSI3aHHBIE C HUMH MPAKTUYECKUE
3a/1a4M; COCTABJISATh BEPOSITHOCTHYIO
MO/I€Nb U UHTEPIPETUPOBATH
MOJIyYEHHBIH pe3yNbTaT; peuiaTh
MIPUKJIaHbIE 3a/1a4 CPEACTBAMHU
MaTEeMaTHYeCKOro aHallu3a, B TOM
YHCJIE COLUATIbHO-9KOHOMUYECKOTO
1 (PU3HYECKOTO XapaKTepa;

V19 ymenue BbIOuparth
MOAXOIALINI METO/ JUISl PeIlIeHUs
3a/1a4M; IOHUMaHUE 3HAYUMOCTH
MaTeMaTHKU B U3y4YE€HUU
MIPUPOAHBIX U OOLIECTBEHHBIX
MIPOLIECCOB U SBJICHUI; yMEHUE
pacrno3HaBaTh IPOSIBIIEHUE 3aKOHOB
MaTEeMaTHKHU B UCKYCCTBE, YMEHHE
MIPUBOJUTH TPUMEPHI
MaTeMaTUYeCKUX OTKPBITHIA
POCCUHCKON U MUPOBOM
MAaTeMaTUYECKON HAYKH.

OK 03 I[InanupoBathb u
peaIr30BbIBATh
coOCTBEHHOE
npoeCCUOHATIBHOE U
JUYHOCTHOE Pa3BUTHE,
MpeIPUHIMATETBCKYIO
JESITCIILHOCTh B
npodeccuoHaNbHOM
chepe, UCTIOIB30BATH
3HAHMS 110 TIPABOBOM U
¢buHaHCOBOM
TPaMOTHOCTH B
Pa3IMYHBIX KU3HECHHBIX
CUTYaIUAX

JI.1 - oco3nanme
00y4JaroIUMUCS POCCUIICKOM
IPaKIAHCKOW UJIEHTUYHOCTH,
JI.2 - TOTOBHOCTH K
CaMOPAa3BUTHIO,
CaMOCTOSTEIIbHOCTH U
CaMOOTIPE/ICIICHUIO;

J1.3 - HaMYKMe MOTUBAIIUU K
00YYEHHUIO U TUYHOCTHOMY
Pa3BUTHIO;

J1.4 - nenenanpaBiieHHOE
pa3BUTHE BHYTPEHHEU
MO3UIIMHU JUYHOCTH HAa OCHOBE
JTyXOBHO-HPABCTBEHHBIX
LIEHHOCTEN HapOJ0B
Poccuiickoit ®eneparnuu,
HUCTOPUYECKUX U
HallMOHATBHO-KYJIBTYPHBIX
Tpaauuui, GpopMupoBaHue
CHCTEMBI 3HAYMMBIX
LIEHHOCTHO-CMBICIIOBBIX
YCTaHOBOK,
AHTUKOPPYMIIMOHHOTO
MHPOBO33PEHUSI,
MPaBOCO3HAHUS,
HKOJIOTUYECKOH KYJIbTYPHI,
CIIOCOOHOCTH CTaBHUTH LICIHU U
CTPOUTD KU3HEHHBIC TIJIAHBI.
M.1 - ocBOCHHEIE
00yJaronuMHUCS
MEXIPEIMETHbIC TOHATHUS U
YHUBEpCaAIbHBIC YICOHBIC

VY5 ymeHue onepupoBaTh
MOHATHUSMU: HaTypajabHOE YHCIIO,
1L[€J10€ YUCII0, OCTATOK 10 MOJYJIIO,
panyoHaNIbHOE YUCIIO,
MPPpaLMOHAIILHOE YUCII0, MHOXKECTBA
HaTypaJIbHbIX, LENbIX,
palOHaIbHBIX, JEHCTBUTEIbHBIX
4HCell; YMEHHE UCII0JIb30BaTh
MPU3HAKU JEIMMOCTH, HAUMEHbIINN
o0ImMi AenauTeNb U HauMEeHbIlee
oO1ee kpatHoe, anroput™ EBkimma
P PELICHNUH 33]1a4; 3HAKOMCTBO C
Pa3IUYHBIMU O3UIIMOHHBIMU
CUCTEMAMHU CUHMCIICHUS;

Y6 ymenue cB0OOOIHO ONEPUPOBATH
MOHSATHUSIMU: CTEIIEHB C LIETIbIM
MI0Ka3aTeJIeM, KOPEHb HaTypalbHOU
CTENEeHHU, CTETNIEHb C PallMOHAIbHBIM
II0KAa3aTeJIeEM, CTENIEHD C
JeHCTBUTENBHBIM (BEILIECTBEHHbBIM )
nokasaresem, Jorapudm yucna,
CUHYC, KOCUHYC M TaHT€HC
IIPOU3BOJILHOTO YUCIIA;

VY7 ymeHue onepupoBarth
MOHATHSIMU: TOXKIECTBO,
TOKJIECTBEHHOE ITPeoOpazoBaHue,
YpaBHEHUE, HEPABEHCTBO, CUCTEMA
YpaBHEHUH U HEPABEHCTB,
PaBHOCHJIBHOCTb YPaBHEHHUH,
HEPABEHCTB U CUCTEM,
palnyoHaIbHbIE, UPPALlMOHAIbHBIE,
[IOKa3aTeJIbHbIC, CTCIICHHBIE,
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JeNCTBUS (PETYJIATUBHBIE,
II03HABATENbHBIE,
KOMMYHHUKaTUBHBIE);

M.2 - ciocoGHOCTD UX
MCII0JIb30BaHUs B
II03HABATEJILHON 1
COLIMAJIbHOM IPAKTUKE,
TOTOBHOCTb K
CaMOCTOSITEIBHOMY
IUTAHUPOBAHUIO U
OCYILIECTBJICHUIO yUeOHOU
JeSITeIbHOCTH, OPraHU3aL1H
y4eOHOr0 COTPYIHUYECTBA C
He1arornyecKuMu
pabOTHUKAMU U
CBEPCTHHKAMH, K yJacTHUIO B
[IOCTPOCHUU UHAMBUAYaAIbHON
00pa30BaTesIbHOI TPAEKTOPUH;
M.3 - oBnasieHue HaBbIKAMU
y4eOHO-UCCIIeI0BATEIbCKOM,
MPOEKTHON U COMATBLHOU
JeSITEIIbHOCTH.

JorapupmMHUECcKue,
TPUTOHOMETPUUYECKHE YPaBHEHHUS,
HEPaBEHCTBA U CHCTEMbI; yMEHHE
pelaTh ypaBHEHHsI, HEPAaBEHCTBA U
CHCTEMBI C IOMOIIBIO Pa3IMYHBIX
IIPUEMOB; pelllaTh YpaBHEHMUS,
HEPaBEHCTBA U CHCTEMBI C
napaMeTpoM; IPUMEHSTh
ypaBHEHHS, HEPAaBEHCTBA, UX
CHCTEMBI AJIS peIIeHUs
MaTeMaTHYeCKUX 3a/1a4 U 33/1a4 U3
pa3nuuHbIX 00JacTell HayKu U
pEabHOM )KU3HU;

V8 ymenue cBO6OAHO ONEpUpPOBAThH
MOHATUSAMU: TPadUK QYHKIIH,
oOpatHas QyHKIKS, KOMIO3HUIIUS
GbyHKUMH, TUHEWHAS QYHKIU,
KBaJpaTU4Hasi GyHKIHUS, CTEIICHHAS
(GyHKLHS C LIETbIM [T0Ka3aTeleM,
TPUTOHOMETPHUYECKHE (DYHKIIHH,
o0OpaTHbIE TPUTOHOMETPUUECKUE
(GyHKINH, TOKa3aTeNbHAs 1
norapudmuueckas GyHKIUY;
YMEHUE CTPOUTH rpaduku (yHKIHIA,
BBINOJIHATH NPE0Opa30BaHUs
rpadukoB QpyHKUHNH;

YMEHHUE UCIIOIb30BaTh rpauKu
(GyHKIUH 1715 N3y4eHUs IPOLIECCOB
1 3aBUCHUMOCTEH NP peIIeHUuN
3a/1a4 U3 IpYrux y4yeOHbIX
MIPEIMETOB U U3 peabHOM JKU3HU;
BBIpakaTh GOPMYITaMHU 3aBUCHMOCTH
MEX]y BETMYMHAMU;

yYMEHHE CBOOOHO ONEpUpPOBAThH
MOHATUSAMU: YETHOCTh (DYHKIIMH,
MEePUOTNIHOCTD (DYHKIINH,
OTPaHUYEHHOCTh (PYHKIIUH,
MOHOTOHHOCTb (YHKIIHH,
9KCTpeMyM (YHKIHHU, HaUOObIIee
Y HaMMEHbIIIee 3HaUYeHUS (PYHKITHH
Ha MPOMEXKYTKE; YMEHHE TPOBOIUTD
uccienoBaHue pyHKINH;

YMEHHUE UCIIONIb30BaTh CBOMCTBA U
rpauku QYHKITUH 11 pEIICHUS
ypaBHEHMIA, HEPAaBEHCTB U 33/1a4 C
napaMmeTpamu; u300paxarb Ha
KOOPAMHATHOH MJIOCKOCTH
MHOYECTBA PEIICHUI YpaBHEHUN,
HEPaBEHCTB U UX CUCTEM;

V10 ymenue onepupoBath
MOHATUSIMH: HENIPEPHIBHOCTh
(hyHKIIMM, aCUMIOTOTH Tpaduka
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¢byHKUIMH, TIepBasi U BTOpast
POM3BOIHAS (PYHKIUH,
TeOMETPHUCCKUI U (PU3NIECKUN
CMBICJI IIPOM3BOIHOM,
epBoOOpa3Hast, OmpeeICHHBIH
MHTErpal; yMEHUE HaXOUTh
aCHMIITOTHI rpaduka GyHKINY;
YMEHUE BBIYUCIISTH IPOU3BOIHBIE
CYMMBI, IPOU3BEICHUS, YACTHOTO U
KOMITO3ULIMH (DYHKIMHA, HAXOIUTh
ypaBHEHHE KacaTeIbHOU K TpaduKy
byHKIIHH;

YMEHHUE UCIIOTIh30BaTh
IPOM3BOJIHYIO JJIsl MCCIIEI0BaHUS
GyHKUIMH, 0TI HAX 0K ICHHS
HaWJTyYIlero pelieHus B
NPUKJIAJHBIX, B TOM YHCJIE
COLMAIIEHO-9)KOHOMHYECKUX U
¢bu3nyeckux 3anavax, s
OTIpeIeJIeHUs] CKOPOCTH U
YCKOPEHUs1; HaXOUTh IJIOIAN U
00BeMbI (PUTYp ¢ TTOMOIIIBIO
MHTErpaia; IPUBOANUTh IPUMEPHI
MaTeMaTHYECKOTO MOJICIIMPOBAHUS C
OMOIIBI0 Tu(depeHITnaATBHBIX
YpaBHEHUH;

V11 ymenue onepupoBath
MOHATUSIMU: KOMIUIEKCHOE YHCJIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YHCIIA,
MOJTyJTb M apTyMEHT KOMIUIEKCHOTO
qucia, opma 3anucu KOMITJIEKCHBIX
yucen (reoMeTpuieckas,
TPUTOHOMETpUYECKAst U
anredbpanyeckas); yMeTh
IPOM3BOJIUTH apH(PMeTHIECKUE
JIEHCTBUS C KOMIUIEKCHBIMU
YHCIaMU; TPUBOANUTH IPUMEPHI
WCTIOJIH30BaHUST KOMIUIEKCHBIX
qHcen,;

VY12 ymeHue cBOOOIHO ONEpUpPOBATH
MOHATHUSIMH: CpeJlHee
apudMeTnIecKoe, MeraHa,
HauOoJblIIee U HAaUMEHbIIIee
3HA4YCHUs, pa3Max, AUCIEPCHs,
CTaHJapTHOE OTKJIOHEHHE ISt
OTIMCaHMSI YMCIIOBBIX JTaHHBIX;
YMEHHUE UCCIIEI0BATh
CTaTUCTHYECKUE JAaHHBIE, B TOM
qucie ¢ IPUMEHEHHEeM rpaduyeckux
METOIOB U JIEKTPOHHBIX CPE/ICTB;
rpaduvecKy UCCIe10BaTh
COBMECTHBIE HAOIIOIEHNS C
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MIOMOLIBIO AUarpaMM pacCeuBaHUsI U
JIMHEWHOW perpeccuu;

V13 ymeHne HaXOQUTh BEPOSITHOCTU
COOBITHI C UCTIOJIB30BAHUEM
rpadu4ecKux METOIOB; IPUMEHSATh
JUISL pelieHus 3a1a4 popmysabl
CIIOKEHMSI U YMHOKECHUS
BEPOSITHOCTEH, (POpMYITy TIOJTHOM
BEpOSATHOCTH, (hopmyny bepnymn,
KOMOWHATOPHBIC (DAKTHI U
(hopMyJIBI; OLIEHUBATH BEPOSTHOCTH
peaIbHBIX COOBITHI; yMEHUE
OIIEpUPOBATH NOHATUSIMHU:
Clly4yaiiHasi BEJIMYMHa,
pacrnpeesieHre BEpOSITHOCTEN,
MaTEMaTUYECKOEe 0KHJIaHHE,
JUCIepCUsl U CTaHJApTHOE
OTKJIOHEHME CIIy4allHOW BEJIMYUHBI,
(GyHKIIUY pacnpeeeHus u
IUIOTHOCTU PAaBHOMEPHOTO,
MOKAa3aTeJIbHOTO U HOPMAJIBHOTO
pacnpeeneHnil; yMmeHue
UCII0JIb30BaTh CBOMCTBA N3yYEHHBIX
pacnpeneseHuil A1 peleHus 3aaay;
3HAKOMCTBO C IOHATHSIMU: 3aKOH
OOJIBIINX YKCE, METOJIBI
BBIOOPOYHBIX HCCIIEOBAHMIA;
YMEHHE MPUBOJIUTH IPUMEPHI
IPOSIBJIIEHUS 3aKOHA OOJIBIINX YHCEI
B IIPUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX;

VY14 ymenue cBOOOIHO ONEpUpPOBATH
MNOHATUSIMU: TOUKA, IpsiMas,
IJIOCKOCTh, MPOCTPAHCTBO, OTPE30K,
Jy4, TUIOCKUH YToJI, ABYTPaHHBIN
yroJ1, TPEXTPaHHBIN yroJl,
NIEPECEKAIOIINECS, TTapaJlIEIbHbIE U
CKpEIMBAOIINECS IPSIMbIE,
NapajuIeIbHOCTh U
MEPIEeHIUKYISIPHOCTD MPSAMBIX U
IJIOCKOCTEH, YroJI MEX1y NpsSMbIMH,
yroJI MeXAy IPSIMOH U IIOCKOCTHIO,
yroJl MEXy INIOCKOCTSMH; YMEHHE
WCIIOJIb30BaTh MIPU PEIICHUH 3aa4
U3y4eHHbIE (PAKTHl U TEOPEMBbI
IJIAaHUMETPUH; YMEHUE OLIEHUBATh
pa3mepbl 00BEKTOB B OKpYKaroIIeM
MHpE; YMEHUE ONEepUPOBaTh
MOHATUSIMHU: MHOTOI'PaHHUK,
CEYEHHE MHOTOI'PaHHHUKA,
MPaBUIIbHBII MHOTOTPAaHHUK,
npu3Ma, nupamuja, hurypa u
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MOBEPXHOCTb BPALICHHUS, IUIHH]ID,
KOHYC, L1ap, cepa, pa3BepTKa
MOBEPXHOCTH, CEYCHHUSI KOHYCa U
LWINH/pA, apajiesIbHbIe OCU WU
OCHOBAHHIO, CEUCHHE 11apa,
IUIOCKOCTB, Kacaroliasics cepsl,
UWIMHAPA, KOHYCa; YMEHHE CTPOHUTD
CeueHHe MHOTOI'PaHHHKA,
n300pakaTh MHOTOTPAaHHUKH,
(Gurypsl 1 IOBEPXHOCTH BpalllEHUs,
UX CEYEHUS, B TOM YHCIE C
IIOMOILBIO 3JIEKTPOHHBIX CPE/ICTB;
yMEHHUE MPUMEHSATh CBOUCTBA
reoMeTpruecKux Guryp,
CaMOCTOSITENTFHO (hOPMYITHPOBATH
OIIpeJIeJIEHUs] U3y4aeMbIX GUryp,
BBIJIBUTATh TUIIOTE3bI O CBOMCTBAX H
NPU3HAKaX TEOMETPUIECKUX puryp,
00OCHOBBIBAaTh UJIM OIIPOBEPIaTh UX;
YMEHUE MPOBOIUTH KIACCUPHUKAIIIO
¢Guryp no pa3Iu4HbIM IPU3HAKAM,
BBITIOJIHATH HEOOXOIMBIE
JIONIOJTHUTEIbHBIE TIOCTPOCHUS;

V15 ymenue cBOOOAHO ONepupOBaThH
HOHATHUSAMMU: IUIOIIAb (PUTYPBI,
0o0BeM (QUTypbl, BETUYHMHA yTia,
paccTosiHuE OT TOYKH JI0 TNIOCKOCTH,
paccTostHre MEeXIY IPSIMBIMHU,
paccTosIHUE MEXY MIIOCKOCTSIMH,
10131k cephl, MIIOMIab
MIOBEPXHOCTHU MUPAMHU/IbI, IPU3MBI,
KOHYCa, IIWINHAPA, 00beM Ky0a,
HPSMOYTOJILHOTO Mapajuiesenunena,
MUPaMUIbI, TPU3MBI, HWIHHAPA,
KOHYCa, Il1apa; yMEHHEe HaXOIUTh
OTHOIIIEHHE 00bEMOB MOA00HBIX
uryp;

VY16 ymeHnue cBOOOIHO ONEpUpPOBATH
MOHATHUSIMU: JIBUKEHUE,
napajuIebHbIA IEPEHOC, CHMMETPHS
Ha IJIOCKOCTH U B IIPOCTPAHCTBE,
MOBOPOT, TpeoOpa3zoBaHue MOA00HS,
1oJ100HbIE (GUTYPBI; YMEHUE
pacro3HaBaTh paBHBIEC U MOJOOHBIE
(burypsl, B TOM 4ucClie B IPUPOJIE,
HCKYCCTBE, apXUTEKTYPEe; YMEHUE
UCIOJIb30BATh T€OMETPUUYECKHE
OTHOIIEHHUSI, HAXOJIUTh
reOMEeTPUYECKUE BETUUNHBI (JJTMHA,
yTOJ1, TIOIA b, 00bEeM) MTPU
pelIeHNH 33aa4 U3 APYTUX Y4eOHBIX
IIPEIMETOB U U3 PEATIbHOM JKU3HU;
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VY17 ymenue cBoOOOTHO OTIEPHPOBATH
MOHATUAMMU: IPSAMOYTOJIbHAs
CUCTEMa KOOpJUHAT, BEKTOD,
KOOPAMHATBI TOUYKH, KOOPANHATHI
BEKTOpa, CyMMa BEKTOPOB,
MIPOU3BEICHUE BEKTOPA HA YUCIIO,
pasiiokeHue BEeKTopa 1o Oasmucy,
CKAJIIPHOE MPOU3BEACHUE,
BEKTOPHOE IIPOU3BEIEHUE, YOl
MEXKy BEKTOPAMH; YMEHHUE
HCIIOJIb30BaTh BEKTOPHBIN U
KOOPAMHATHBIA METOJ ISl PELLICHUS
reOMETPUYECKHX 3a/1a4 U 3a]a4
JIPYTUX y4eOHBIX MPEIMETOB;
OTIEpUPOBATH MTOHATUSMU: MATPHUILIA
2x2 u 3x3, onpenenuTesib MaTpHIbI,
F€OMETPUUYECKUN CMBICIT
ONPEIECTIUTENS;

OK 04 D¢ dexTuBHO
B3aUMO/ICHICTBOBATh U
paboTath B KOJIJIEKTUBE
U KOMaHjie

JI.1 - oco3nanme
00y4JaroIUMUCS POCCUICKOM
rPaXXIAHCKOW UIEHTUYHOCTH;
JI.2 - TOTOBHOCTH K
CaMOPAa3BUTHIO,
CaMOCTOSITEILHOCTH 1
CaMOOTIPE/ICIICHUIO;

J1.3 - Hanm4YMe MOTUBAIIUH K
00YYEHHUIO U TMYHOCTHOMY
Pa3BUTHIO;

J1.4 - nenenanpaBiieHHOE
pa3BUTHE BHYTPEHHEU
MO3UIIMHU JUYHOCTH HA OCHOBE
JTyXOBHO-HPABCTBEHHBIX
LIEHHOCTEN HapOJ0B
Poccuitckoit denepanuu,
HUCTOPUYECKUX U
HallMOHATBHO-KYJIBTYPHBIX
Tpaauuui, GpopMupoBaHue
CHCTEMBI 3HAYMMBIX
LIECHHOCTHO-CMBICIIOBBIX
YCTaHOBOK,
AHTUKOPPYIMIIMOHHOTO
MHPOBO33PEHUSI,
MPaBOCO3HAHUS,
HKOJIOTUYECKOH KYNIbTYPHI,
CIIOCOOHOCTH CTABUTH LICIIH U
CTPOUTD KU3HEHHBIC TIJIAHBI.
M.1 - ocBOCHHEIE
00yJaronuMucs
MEXIPEIMETHbBIC TOHATHUS U
YHUBEpCaIbHbIC YICOHBIC
JeHcTBUS (PEryJIsiTUBHbBIE,

V1 ymenue onepupoBath
MOHATUSIMU: ONpEeIeTICHNUE, AaKCUOMA,
Teopema, CJIeJICTBUE, CBOMCTBO,
IIPU3HAK, JOKa3aTeJIbCTBO,
paBHOCUJIbHBIE (DOPMYIIUPOBKU;
yMmeHue (GpopMysnpoBaTh 0OpaTHOE U
IIPOTUBOIOJIOKHOE YTBEPKICHUE,
MPUBOAMUTH IPUMEPHI U
KOHTPIIPUMEPBHI, UCTI0Ib30BATh
METOJ MaTeMaTH4YeCKON MHYKIINY;
MIPOBOJUTH JI0OKA3aTEIbHbIE
paccyXAeHHUs IpU PeLIeHUH 3a/1a4,
OLICHUBATb JIOTHYECKYIO
MPABUIBHOCTH PaCCYKICHUIH;

Y4 ymenue cBOOOJHO ONIEpUPOBATH
MOHATUSIMU: COUYETaHMUE,
[IEPECTaHOBKA, YHCIIO COUETAaHUM,
YHUCJIO NIEPECTAaHOBOK; OMHOM
HeroToHa; yMeHue NpUMEHATh
KOMOHMHATOpHbIE (GAKThI U
paccy>XKAeHuUs s pelIeHus 3a/1a4;
V5 ymenue onepupoBarb
MOHATUSIMH: HAaTypaJIbHOE YUCIIO,
1[€J10€ YHUCII0, OCTATOK TI0 MOJYJIIO,
panroHaIBHOE YUCIIO,
WppalMOHAIILHOE YUCII0, MHOXKECTBA
HaTypaJbHbIX, IEIbIX,
panroHaABHBIX, TEHCTBUTEIHHBIX
4HCell; YMEHHUE UCII0JIb30BaTh
MIPU3HAKH JETUMOCTH, HAMMEHBIITHIA
o0ImMi AenuTeNb U HauMEHbIlIee
of1iee KpaTtHoe, anroput™ EBxinaa
NP pELICHNUH 33]1a4; 3HAKOMCTBO C

22




MO3HABATEIIBHEIE,
KOMMYHHUKATHBHbIE);

M.2 - cnocoGHOCTH UX
UCIIOJIb30BaHUs B
II03HABATEIILHOU U
COLIMATILHOM MPaKTUKE,
TOTOBHOCTb K
CaMOCTOSITEILBHOMY
TUTAHUPOBAHHIO U
OCYIIECTBIICHUIO yueOHOU
JESITEIIbHOCTH, OpraHU3aI[uu
y4e0HOTr0 COTPYAHUYECTBA C
MeAarorn4ecKuMu
pabOTHUKAMHU U
CBEPCTHHUKAMH, K YIaCTHIO B
MOCTPOCHUU UHANBUAYAIBHON
00pa30BaTesIbHOI TPAEKTOPUH;
M.3 - oBnaseHre HaBbIKAMU
yueOHO-UCCIIeI0BATENbCKOMH,
IIPOEKTHOM U COLMAIIbHON
JESITEIIbHOCTH.

Pa3IMYHBIMH TO3UIIMOHHBIMH
cHUCTeMaMM CUMCIICHUS;

VY6 ymeHue cBOOOJHO OIIEpUPOBATH
HOHATHAMMU: CTEIEHb C LIEJIbIM
[OKa3aTeyeM, KOPEHb HaTypalbHOU
CTEIIEHH, CTENEHb C pallMOHAIbHBIM
MOKa3aTeJIeM, CTETIEHb C
JEHCTBUTEIILHBIM (BEIICCTBEHHBIM )
MoKasaresiem, Jorapudm guca,
CHHYC, KOCUHYC U TaHT€HC
MIPOU3BOJILHOTO YHCIIA;

V7 ymeHue onepupoBaTh
MOHATHUSIMH: TOXKJECTBO,
TOECTBEHHOE NpeoOpazoBaHue,
ypaBHEHHE, HEPABEeHCTBO, CUCTEMA
YPaBHEHM U HEPABEHCTB,
PAaBHOCWJIBHOCTb YPAaBHEHUH,
HEPaBEHCTB U CHCTEM,
palOHATIbHbIE, UPPALlMOHAIIBHBIE,
NOKa3aTeJbHbIE, CTETICHHBIE,
JorapupmMuyecKue,
TPUTOHOMETPHUUYECKHE YPAaBHEHHUS,
HEpaBEHCTBA U CUCTEMbI; YMEHHE
pemarb ypaBHEHHs, HEpAaBEHCTBA U
CHCTEMBI C IOMOIIBIO Pa3IMYHbIX
MIPUEMOB; peIIaTh YpaBHEHHUS,
HEpaBEHCTBA U CUCTEMBI C
napaMeTpoM; TPUMEHSThH
yYpaBHEHMsI, HEPAaBEHCTBA, UX
CHCTEMBI JIJISl peIIeHUS
MaTeMaTHUYeCKUX 3ajiau 1 3a/1a4 U3
pa3IuYHbIX 00JaCcTe HayKH U
pearbHOM KU3HUY;

VY8 ymeHnue cBOOOJHO ONIepUpOBAThH
HOHATHAMMU: IpaduK GyHKINH,
oOpartHast pyHKIUS, KOMIO3HIINS
GbyHKUMH, TUHEWHas QyHKINS,
KBaJ[paTUYHasl PYHKIUS, CTETICHHAS
(GYHKIHMS C LIETBIM IT0Ka3aTeleM,
TPUTOHOMETPHUYECKHE (DYHKIIHH,
o0OpaTHbIE TPUTOHOMETPUUECKUE
(GyHKINH, TIOKa3aTeNbHas 1
aorapudmuueckas pyHKIUH;
YMEHHE CTPOUTh Tpaduku QyHKIUH,
BBINOJIHATH MPeo0pa30BaHUs
rpadukoB QpyHKUINH;

YMEHHUE UCIIOIb30BaTh rpauKu
(GyHKIUH 1715 N3y4eHus: IPOLECCOB
Y 3aBUCHUMOCTEH IIPU peIIeHUuN
3a/1a4 U3 IPyrux y4eOHBIX
NIPEAMETOB U U3 PEAIbHOU KU3HH,
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BBIpaXaTh GOPMYIIaMHU 3aBUCMOCTH
MEXIy BEJIMYMHAMY;

YMEHHE CBOOOHO OIIEpPUPOBATH
HOHATUAMM: YETHOCTb (DYHKLIUHY,
MEPUOTUIHOCTD (DYHKIINH,
OrPaHUYEHHOCTh (PYHKLIUH,
MOHOTOHHOCTb (DYHKITUH,
AKCTpeMyM (YHKIIMH, HAaHOOJIbIIIee
Y HaMMEHbIIIee 3HaUeHUS (PyHKIUH
Ha [IPOMEXYTKE; YMEHUE IPOBOJUTH
uccienoBanue GpyHKINH;

YMEHHUE UCII0JIb30BaTh CBOMCTBA U
rpaduku GYHKUIUH IS peICHUS
ypaBHEHMI, HEPABEHCTB U 337134 C
napaMeTpamu; u300paxkaTh Ha
KOOPJIMHATHOM MJIIOCKOCTH
MHOKECTBA PELICHUN YpaBHEHUN,
HEPaBEHCTB U UX CUCTEM;

VY12 ymeHnue cBOOOIHO OEpUPOBATH
HOHSTUSMMU: CpEIHEE
apupmMeTHyecKoe, MeIuaHa,
HanOoJIbIIIee M HAUMEHBIIIEEe
3Ha4YeHHUs, pa3Max, AUCIepcus,
CTaH/IapTHOE OTKJIOHEHHE IS
OIMCaHMsI YMCIIOBBIX JAHHBIX;
YMEHHE UCCIIEI0BATh
CTaTUCTUYECKHUE JIAaHHBIE, B TOM
YHClie C MPUMEHEHUEM IrpapruuecKux
METOJI0B U JIEKTPOHHBIX CPENCTB;
rpagu4YecKy UCCIea0BaTh
COBMECTHBIE HAaOJIIOJICHUS C
MTOMOIIBIO JUarpaMM pacceuBaHUs U
JIMHENHOMN perpeccuy;

V13 ymeHne HaXOAUTh BEPOSITHOCTH
COOBITHH € UCTIONB30BaHUEM
rpadUyecKux METO/10B; IPUMEHSITh
JUIS petIeHus 3a1a4 GopMyJibl
CIIOKEHUSI U YMHOXKECHHS
BEPOSATHOCTEH, (hOpMyITy OTHOM
BEpOATHOCTH, hopmyny bepuymu,
KOMOMHATOpHbIE (DAaKTHI U
(hopMyIIbl; OLIEHUBATh BEPOSATHOCTU
peanbHBIX COOBITHH; yMEHHE
OTIepUPOBATH MOHITUSIMHU:
Clly4aiiHas BEITUYMHA,
pactpenieieHre BEpOSITHOCTEM,
MaTEMaTHYECKOE OXKHUAAHUE,
JUCTIepCUsi U CTaHJapTHOE
OTKJIOHCHHE CIIy4aliHOW BEJIMYUHBI,
GbyHKIMH pacripeiesieHus 1
IJIOTHOCTH PaBHOMEPHOTO,
I0Ka3aTeJIbHOI0 M HOPMAJILHOTO
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pacrpenciieHA; YMEHHE
UCIIOJIb30BaTh CBOMCTBA N3Y4YEHHBIX
pacnpeneseHuil A1 peleHus 3a1ay;
3HAKOMCTBO C ITOHATUSAMU: 3aKOH
OOJIBIIIMX YKCEII, METOIbI
BbIOOPOYHBIX UCCIIEOBAHMIA;
YMEHHE IPUBOJIUTH IPUMEPHI
IPOSIBJIEHUS 3aKOHA OOJIBLINX YHCEell
B IIPUPOJHBIX U OOIIECTBEHHBIX
SBJICHUSX;

VY14 ymenue cBoOOTHO OTIEPHPOBATH
HNOHATHAMHU: TOYKA, IIpsiMas,
IJIOCKOCTh, IPOCTPAHCTBO, OTPE30K,
JIy4, IJIOCKUH yroJl, ABYTPAHHBIN
yroJ1, TPEXTPaHHBIN YroJl,
IIEPECEKAIOIINECS, TTapajlIEIbHbIEC U
CKpEILMBAIOIINECS IPSIMBIE,
HapaJlIeIbHOCTh U
NEPIEHIUKYIIAPHOCTD IIPSIMBIX U
IUIOCKOCTEH, Yol MeXly NPSMbIMH,
YroJI MEXAy IPSAMOH U IIOCKOCTBIO,
yroJl MEXy IJIOCKOCTSMU; YMEHHE
VICIIOJIb30BAaTh IIPU PELIEHUH 3a/1a4
U3YYEHHbIE (PAKTHI U TEOPEMBI
IUTAHUMETPHUH; YMEHHUE OLIEHUBATh
pa3Mepbl 00BEKTOB B OKPY’KAIOIIEM
MUDE; YMEHHE ONIEPUPOBATH
MOHSATUSIMH: MHOTOI'PaHHUK,
CEUYEHUE MHOTOTPAaHHHUKa,
MIpaBWJIbHBII MHOTOIPaHHUK,
npu3Ma, upamMua, purypa u
MOBEPXHOCTh Bpalll€HHUs, IIWINHID,
KOHYC, 1ap, cepa, pa3BepTka
MMOBEPXHOCTHU, CEUEHUS KOHYCa U
LWIAH]PA, apaJUIEIbHbIE OCH WIH
OCHOBAHHIO, CEUCHHE 111apa,
IUIOCKOCTB, Kacaroliasics cepsl,
UWIMH]Ipa, KOHYCa; YMEHHE CTPOUTH
CEUYEHNE MHOTOTPaHHHUKA,
n300pakaTh MHOTOIPaHHUKH,
(Gurypsl 1 IOBEPXHOCTH BpallleHUs,
WX CEYEHUs, B TOM UHUCIIE C
ITOMOLIBIO MIEKTPOHHBIX CPEJICTB;
yYMEHHE MIPUMEHSTh CBONCTBA
reoMeTpuuecKux (uryp,
CaMOCTOSITENIbHO (POPMYITUPOBATH
OTIpeJIeNIeHUs] U3y4aeMbIX GUryp,
BBIIBUTATh TUIIOTE3bI O CBOWCTBAX U
MpPU3HAKAX T€OMETPUUYECKHUX PUTYP,
00OCHOBBIBaTh MJIM OIIPOBEPIaTh UX;
YMEHUE MPOBOAUTH KIACCUPHUKAIIIO
(Guryp no pa3aIu4HbIM IPU3HAKAM,
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BBINOJIHATH HEOOXOJUMBbIE
JONOJTHUTEIIbHBIE TTOCTPOCHHS;

V15 ymenue cBOOOAHO ONEpUpPOBATH
MOHATHAMU: IUIOINAAb GHUTYPBI,
00beM (UTYpHI, BEIUYHHA YTIIa,
paccTosHUE OT TOYKH JI0 TUIOCKOCTH,
paccTosiHue MEeXAY IPSMBIMHU,
paccTosTHIE MEXY IUIOCKOCTSIMH,
mIomaab chepsl, IUIONAIb
MOBEPXHOCTH MUPAMUIbI, TIPU3MBI,
KOHYcCa, HWINHPA, 00beM Ky0a,
IPSMOYTOJIBHOTO MapauIesIenuIe/a,
MUPaMUIbI, IPU3MBI, HWIAHIPA,
KOHYCa, IIapa; yMEHUE HaXOIUTh
OTHOIIEHHE 00BHEMOB TTOAOOHBIX
¢uryp;

VY16 ymenue cBOOOAHO ONEpUpPOBATH
MOHATHUSIMU: JIBUKECHUE,
napauIeIbHbIA TIEPEHOC, CHMMETPUS
Ha IUIOCKOCTH U B IIPOCTPAHCTBE,
MIOBOPOT, MPeoOpa3oBaHue MOI00Hs,
o100HbIe (PUTYPBI; YMEHUE
pacro3HaBaTh paBHBIC U IOAOOHBIE
(Gurypsl, B TOM 4UCIie B IPUPOJIE,
UCKYCCTBE, apXUTEKTYpE; yMEHHE
WCIIOJIH30BATh T€OMETPHUYECKHE
OTHOILICHHMSI, HAXOJIUTh
TeOMEeTPUYECKUE BETUYNHBI (JITTMHA,
yTroJl, TUIOIIA b, 00bEM) IIPH
peleHnH 33124 U3 IPYTuX YIeOHBIX
MIPEIMETOB U U3 peaJbHOM JKU3HU;

OK 05 OcymecTBsTh
YCTHYIO U TUCHMCHHYIO
KOMMYHHKAITIIO Ha
roCy/1apCTBEHHOM
si3pIke Poccuiickoi
®denepalyiv ¢ y4eToM
0COOEHHOCTEH
COIIMAIIBHOTO U
KYJIBTYPHOTO
KOHTEKCTa

JI.1 - oco3nanue
00y4aroIUMUCS POCCUICKOM
rpa)xaIaHCKON UICHTUYHOCTH;
J1.2 - TOTOBHOCTB K
CaMOPa3BUTHIO,
CaMOCTOSITENILHOCTH U
CaMOOMPEIEICHHIO;

JI.3 - HanM4Kre MOTUBAIIMH K
00yYEHHUIO U TUYHOCTHOMY
Pa3BUTHIO;

JI.4 - nenenanpaBieHHOE
pa3BUTHE BHYTPEHHEH
MO3UIIMH JTMYHOCTH Ha OCHOBE
JTyXOBHO-HPABCTBEHHBIX
LIEHHOCTEN HapOJ0B
Poccuiickoit denepanuu,
HUCTOPUYCCKHUX U
HAI[MOHATIbHO-KYIbTYPHBIX
Tpaauiuii, GopMHUpPOBaHNE
CUCTEMBI 3HAYMMBIX
[IEHHOCTHO-CMBICJIOBBIX

V1 ymenue onepupoBartb
MOHATHUSIMU: ONpEIeTICHHE, aKCHOMa,
TeopeMa, CIIe/ICTBUE, CBOMCTBO,
MIPU3HAK, JOKa3aTeJIbCTBO,
PaBHOCWIIbHBIE (DOPMYITHPOBKH;
yMmeHue GpopMynnpoBaTh 0OpaTHOE U
MPOTHBOIIOJIOKHOE YTBEPIKICHUE,
MPUBOAMUTH IPUMEPHI U
KOHTPIPUMEPHI, UCTIOTH30BaTh
METOJ MaTeMaTH4YeCKON MHIYKIINY;
MIPOBOJIUTH JTOKA3aTeIbHBIE
paccyKAeHHUs IPU PelIeHUH 3a/1a4,
OILIEHUBATh JIOTHYECKYIO
MIPABUIBHOCTH PACCYKICHUIA;

VY4 ymenue cBOOOTHO ONIEpUPOBATH
MOHATUSIMU: COUYETaHMUE,
MepeCcTaHOBKa, YUCIIO COUETAHUH,
YHCII0 IePECTaHOBOK; OMHOM
HrproToHa; ymMeHNE IPUMEHSTH
KOMOMHATOpHBIE (haKTHI U
pacCyXIeHHs ISl peIICHNs 33/1a4;
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YCTaHOBOK,
AQHTUKOPPYILUOHHOTO
MHUPOBO33PEHUS,
IIPaBOCO3HAHMUS,
JKOJIOTUYECKOH KYJIbTYpHI,
CIOCOOHOCTH CTaBUTh LIEJIU U
CTPOUTH )KU3HEHHBIE IJIAHBI.
M.1 - ocBOEHHBIE
00yyJarouMucs
MEXITPEIMETHbIE TOHATUS U
YHUBEpCAJIbHBIE YUeOHBIE
neicTBus (peryasiTUBHbIE,
[I03HABATEJIbHBIE,
KOMMYHHUKATHBHBIE);

M.2 - ciocoGHOCTD X
UCIOJIb30BaHUs B
ITIO3HABATEIIBHON U
COLIMAIbHOM IPAKTHKE,
TOTOBHOCTb K
CaMOCTOSITEIbBHOMY
IUTAHUPOBAHUIO U
OCYIIIECTBJICHUIO y4eOHOU
JeSITebHOCTH, OpraHU3aIH
y4eOHOr0 COTPYAHUYECTBA C
He1arornyecKuMu
pabOTHUKAMU U
CBEPCTHHKAMH, K y4acTHIO B
MIOCTPOECHUU UHAMBUAYaJIbHON
00pa3oBaTebHON TPAEKTOPHH;
M.3 - oBnaseHue HaBbIKAMHU
yueOHO-HCCIIeI0BATENbCKOM,
IIPOEKTHOM ¥ COLMAIBbHON
JeSITETbHOCTH.

V5 ymeHnue onepupoBarb
MOHATUSAMU: HAaTypaJIbHOE YUCIIO,
1[€J10€ YHUCII0, OCTATOK 10 MOJYJIIO,
panMoHaIbHOE YUCIIO,
UppaIMOHATIFHOE YHCII0, MHOYKECTBA
HaTypaJbHbIX, LEJbIX,
paLMOHATIBHBIX, IEHCTBUTEIBHBIX
quCcell; yMEHUE UCII0JIb30BaTh
MPU3HAKH JETUMOCTH, HAUMEHBIIHN
o0Imuii AenuTenb U HauMEeHbIlee
oO1mee kpaTHoe, anroput™ EBkinma
IIPU PELICHUH 33/a4; 3HAKOMCTBO C
Pa3IMYHBIMH [TO3UIIMOHHBIMH
cHUCTEMaMM CUMCIICHUS;

VY8 ymeHue cBOOOJHO ONIepUpOBAThH
MOHATHAMU: TpaduK HYHKIIUH,
oOparHast QyHKIHS, KOMIO3HUITHIS
GbyHKUIMH, TUHEWHAs QYHKIINA,
KBaJpaTU4Has GYHKLUS, CTEIICHHAs
(GYHKIHS C IIETBIM ITOKa3aTeleM,
TPUTOHOMETpUUYECKHE (DYHKIIHUH,
00paTHBIC TPUTOHOMETPUIECKHE
(GyHKLIMH, TOKa3aTeNbHas U
norapudmuueckas QyHKIUY;
yYMEHHE CTPOUTH Tpaduku QyHKIUH,
BBITIOJIHATH IPe0Opa3oBaHus
rpaduKoB QyHKIHIA;

YMEHHE UCIO0JIb30BaTh rpauKu
(GyHKUIMN 1715 M3yYEeHUs IPOLIECCOB
Y 3aBUCUMOCTEN IIPU pELICHUN
3aJa4 U3 ApYrux y4eOHbIX
MIPEIMETOB M U3 PeaJbHOM JKU3HHU;
BBIpa)kaTh (POPMYyJIaMU 3aBUCUMOCTH
MEX]Ty BETHYMHAMU;

yMEeHHUE CBOOOJHO ONEpUpPOBAThH
MOHATUSMU: YETHOCTh (DYHKIIHH,
NEePUOUNYHOCTD (DYHKIINH,
OTpaHMYEHHOCTh (PYHKINUH,
MOHOTOHHOCTb (DYHKITUH,
IKCTpeMyM (YHKIUU, HAUOOJbIIee
Y HaMMeEHbIlee 3HaUeHUs (PyHKIUH
Ha MPOMEXKYTKE; YMEHHE TTPOBOIUTH
uccreoBaHue QyHKINHY;

yYMEHHUE HCIOJIb30BaTh CBOMCTBA U
rpaduku GYHKUUH IS pelIeHUs
ypaBHEHHIA, HEPABEHCTB U 3a/1a4 C
napamMeTpamu; U300paxarsb Ha
KOOPJMHATHOM MIOCKOCTH
MHOXECTBA PEIICHUN YPaBHEHUN,
HEPaBEHCTB U UX CUCTEM;

V12 ymenue cBOOOTHO OTIEPHPOBATH
MOHATUSIMU: CpEJIHEE
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apupmMeTHIecKoe, MeIuaHa,
HauOosbIlee 1 HAUMEHbIIIee
3HAuUEHUs, pa3Max, IUCIEPCHUs,
CTaH/IapTHOE OTKJIOHEHHE IS
OIMCAHUS YUCIOBBIX IaHHBIX;
YMEHHE UCCIIEI0BATh
CTaTHUCTUYECKHUE JIaHHBIE, B TOM
YHClie C MPUMEHEHUEM rpapruuecKux
METOJIOB 1 3JIEKTPOHHBIX CPE/ICTB;
rpaduyecKy Uccie0BaTh
COBMECTHBIE HAOIIOICHHUS C
MOMOIIBIO IUATPAMM PACCEUBAHUS U
JIMHEHHOM perpeccuy;

V13 yMeHne HaxoIUTh BEPOATHOCTH
COOBITUH C UCTIOJIB30BAaHUEM
rpadUueCcKuX METO/I0B; IPUMEHSTh
JUISL pelIeHus 3a1a4 POPMYIIBI
CIIOKEHUSI U YMHOXKECHUS
BEPOSATHOCTEMH, (hOpMYITy MOTHOU
BEpOATHOCTH, hopmyity bepuymu,
KOMOWHATOPHBIC (DAKTHI U
(hopMyJIBI; OLIEHUBATH BEPOSTHOCTH
pealbHbIX COOBITUI; YMEHHE
OIIEpUPOBATH NOHITUSIMU:
Clly4aiiHas BETUYMHA,
pacrnpeiesieHre BEpOSITHOCTEN,
MaTEMAaTUYECKOE OXKHUIAHUE,
JUCTIepCusi U CTaHJapTHOE
OTKJIOHEHHE CIIyYallHOW BEJIMYMHBI,
(yHKIIUU pacnpeeneHus u
IUIOTHOCTH PAaBHOMEPHOTO,
MI0Ka3aTeIbHOr0 U HOPMAJILHOTO
pacnpeeeHuil; yMeHne
HCIIOJIb30BATh CBOMCTBA U3YYECHHBIX
pacrpeniesieHui 1J1s pelIeHMs 3a/1a4;
3HAKOMCTBO C MOHATUSIMU: 3aKOH
OOJIBIINX YHCEII, METO/IBI
BBIOOPOYHBIX MCCIIEI0BAaHUM;
YMEHHE IPUBOJIUTH IPUMEPHI
MPOSIBJICHUS 3aKOHA OOJIBIINX YUCEI
B IIPUPOHBIX U OOIIECTBEHHBIX
SBJICHUSX;

VY14 ymenue cBoOOTHO OTIEPHPOBATH
MOHATHSIMU: TOUKA, NpsMas,
IIJIOCKOCTh, IPOCTPAHCTBO, OTPE30K,
Jy4, TUIOCKUH YToJl, ABYyTpaHHBIN
yroJl, TpEXTpaHHbIi yrod,
nepeceKaromnmecs, napauieabHble U
CKPEIMBAIOIINECS IPSIMBIE,
MapajyuiebHOCTb U
NEPIEHIUKYIPHOCTD MPSMBIX U
IJIOCKOCTEH, YroJI MeX Ay NpsSMbIMH,
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yToJl MEXKAY MPSAMON U TIIOCKOCTHIO,
YrOJI MEKAY IIIOCKOCTSIMU; YMEHUE
WCIOJIb30BATh MPH PEIICHUH 33124
U3y4eHHbIE (PAKTBI M TEOPEMBI
TUTAHUMETPUH; YMEHUE OLICHUBATh
pa3Mepbl 00BEKTOB B OKPYKAIOIIEM
MHDE; YMEHHUE OIIEpUPOBATH
HOHSATHUSMH: MHOTOTPaHHUK,
CeueHHe MHOTOTPaHHHKA,
HPaBIIBHBIA MHOTOTPaHHUK,
npu3Ma, nupamua, purypa u
HOBEPXHOCTh BPAILCHHUS, IUINHIID,
KOHYC, 11ap, cepa, pa3BepTKa
IIOBEPXHOCTH, CCUCHHS KOHYCA U
WIMH/IPA, TApaJUIeIbHBIC OCH HITN
OCHOBaHHIO, CEYCHHUE 1I1apa,
IUIOCKOCTB, Kacaromasics cgepsl,
IIIMH/IPa, KOHYCA; YMEHHE CTPOUTH
CEYCHUE MHOTOTPaHHUKA,
n300pakaTh MHOTOTPaHHHKH,
(GUrypsl 1 TOBEPXHOCTHU BpAILICHHUS,
UX CEUEHUs, B TOM YHCIIE C
TIOMOIIBIO AJICKTPOHHBIX CPEJICTB;
yMEHHUE MPUMEHSATh CBOWCTBA
T€OMETPUIECKUX Uy,
CaMOCTOSITENILHO (POPMYITUPOBATH
OTIpeJIeNIeHUs] U3y4aeMbIX GUryp,
BBIJIBUTATh THITOTE3bI O CBOMCTBAX M
NpU3HAKaX TeOMETPUUECKUX puryp,
00OCHOBBIBATh MJIM OIIPOBEPIaTh UX;
YMEHUE NMPOBOIUTH KIACCUPHUKALIIO
¢buryp 1o pa3TUYHBIM TPU3HAKAM,
BBINOJIHATH HEOOXOIUMBbIE
JIOTIOJTHUTEIIBHBIE TOCTPOSHHS,;

V15 ymenue cBoOOIHO ONIEpHpPOBATH
MOHATHUSIMU: TIJIOIIAIh (PUTYPHI,
00beM (UTypBbI, BeIUYHHA yIIa,
paccTostHie OT TOYKH JI0 TUIOCKOCTH,
paccTosiHie MeXAY NPSMBIMHY,
paccTostHAe MEXKIY TUIOCKOCTSIMH,
wIomazab chepsl, MIoNaIb
MMOBEPXHOCTH TTHPAMHUIBI, IPU3MEI,
KOHYcCa, HWJINHpA, 00beM Ky0a,
MPSIMOYTOJIBHOTO TTapalIeIIeIuIIe A,
MUPAMHIBI, TPU3MBI, [IIHHAPA,
KOHYcCa, [I1apa; yMeHHe HaXOJUTh
OTHOILIIEHHE 00BEMOB MOA0OHBIX
uryp;

VY16 ymenue cB0OOOTHO ONIEPHPOBATH
MOHATHAMU: JIBIDKEHHE,
napasieNIbHbINA EPEHOC, CHMMETPUS
Ha IUIOCKOCTH ¥ B IPOCTPAHCTBE,
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MOBOPOT, TIPe0Opa3oBaHue 0100,
oA00HbIE GUTYPBI; YMEHHE
pacrno3HaBaTh paBHbIC U TIOI00HBIE
(burypsl, B TOM 4HcIe B IPUPO/IE,
HCKYCCTBE, apXUTEKTYPE; YMEHUE
HCIIOJIb30BaTh T€OMETPUUYECKUE
OTHOINICHHUS, HAXOIUTh
reoMeTpUUYECKHEe BEIUUMHBI (JUIMHA,
yTOJI, TUIOIIA b, 00hEM) TIPH
pELICHUH 3a]a4 U3 IPYTUX y4eOHbIX
IIPEAMETOB U U3 PEAIbHOU KU3HY,

OK 06 IIposiBasiTh
TPaKIaHCKO-
MaTPUOTUYECKYIO
MTO3ULIMIO,
JIEMOHCTPUPOBATH
OCO3HAHHOE ITOBSJCHUC
Ha OCHOBE
TPAAUIIMOHHBIX
POCCHICKUX TYyXOBHO-
HPaBCTBEHHBIX
IIEHHOCTEH, B TOM
YUCJIE C YIETOM
rapMOHHU3ALUN
MEKHAIIMOHAJIBHEIX U
MEXPEJIUTUO3HBIX
OTHOIIICHUH,
MPUMEHATH CTaHIaPThI
AHTUKOPPYIIIMOHHOTO
MMOBEICHUS

JI.1 - oco3nanue
00y4aroIUMUCS POCCUICKOM
rpa)xaaHCKON UICHTUYHOCTH;
J1.2 - TOTOBHOCTB K
CaMOpa3BUTHIO,
CaMOCTOSITEIIEHOCTH U
CaMOOMPEICICHHIO;

J1.3 - Hanuuue MOTUBALIMH K
00YYEHHUIO U TUYHOCTHOMY
Pa3BUTHIO;

J1.4 - nenenanpaBiIeHHOE
pa3BUTHE BHYTPEHHEU
MO3UIUH JIMYHOCTH Ha OCHOBE
JTyXOBHO-HPABCTBCHHBIX
[IEHHOCTEH HapO/I0B
Poccuiickoit denepanumy,
HUCTOPUYECKHUX U
HAI[MOHATTLHO-KYJIBTYPHBIX
Tpaauuui, GpopMupoBaHue
CUCTEMBI 3HAYMMBIX
[IEHHOCTHO-CMBICIIOBBIX
YCTaHOBOK,
AHTUKOPPYIMIHUOHHOTO
MHUPOBO33PEHUS,
MIPaBOCO3HAHUS,
HKOJIOTMYECKOH KYIbTYPHI,
CITOCOOHOCTH CTaBUTH IETH U
CTPOUTH KU3HEHHBIE TIAHBI.
M.1 - ocBOECHHBIE
00y4aromuMucs
MEXKIIPEMETHBIC TIOHATUS U
YVHHUBEpCaIbHbIC yueOHbIS
JEHCTBUS (PETYJIATUBHEIE,
MO3HABATEINbHEIE,
KOMMYHHUKaTHBHbIE);

M.2 - criocoOHOCTh UX
UCIIOJIb30BaHUS B
MO3HABATEILHON U
COLMAJIBHOM MPAKTHUKE,
TOTOBHOCTb K
CaMOCTOSITEIbBHOMY

V12 ymenue cBOOOIHO OTIEpUPOBATH
MOHATUSIMU: CpEIHEE
apupmMeTHyecKoe, MeIuaHa,
HanOoJbIIee U HAUMEHbIIIEE
3HAUEHUs, pa3Max, IUCIEPCHUs,
CTaH/IapTHOE OTKJIOHEHHE ISl
OINMCAHUS YUCIOBBIX IaHHBIX;
YMEHHE UCCIIEI0BATh
CTaTUCTUYECKHUE IaHHBIE, B TOM
YrcIe ¢ IPUMEHEHHUEM rpaduaecKix
METOJIOB M JIEKTPOHHBIX CPEJCTB;
rpaduuecKy UCCIICIOBATh
COBMECTHbIE HAaOJIOJJCHUS C
MIOMOIIBIO JUarpaMM paccerBaHUs U
JIMHENHOM perpeccuy;

V13 ymeHue HaXOAUTh BEPOSITHOCTH
COOBITHH € UCTIONB30BaHUEM
rpaduyecKux METO/10B; IPUMEHSITh
JUIS petIeHus 3a1a4 GopMyJibl
CIIOKEHUSI U YMHOXKECHHUS
BEPOSTHOCTEH, OPMYITY MOITHOM
BEpOATHOCTH, hopmyny beprymnu,
KOMOMHATOpHbIE (DaKThI U
(opMyJIbl; OLIEHUBATh BEPOSTHOCTH
peaJIbHBIX COOBITHI; yMEHHE
OIIEpUPOBATH NOHATHUSIMHU:
Cy4aifHasi BEJIMYHHA,
pacnpeesieHue BEpOsTHOCTEN,
MaTeMaTHYeCKOoe OXKHUJTAHNE,
JUCIIEpCUs U CTaHJAPTHOE
OTKJIOHEHHE CITy4alHOW BEJIMYUHBI,
(GyHKUIMU pacnpeeneHus U
IJIOTHOCTH PaBHOMEPHOTO,
[I0Ka3aTeIbHOIO0 U HOPMAJIBHOTO
pacrnpeieNieHnil; yMeHue
HCII0JIB30BATh CBOMCTBA U3yYEHHBIX
pacnpeneneHuil Ais peleHus 3aaay;
3HAKOMCTBO C ITOHATHUSMU: 3aKOH
OOJBIINX YHCEII, METO/IBI
BBIOOPOYHBIX UCCIIEIOBAHU;
YMEHHE IPUBOIUTH IPUMEPHI
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TUTAHUPOBAHHIO U
OCYIIECTBJICHUIO YICOHOU
JIeATEeIbHOCTH, OPTaHU3aIuU
y4eOHOT'0 COTPYIHUYECTBA C
e JarornIeCKUMHM
pabOTHUKAMU U
CBEPCTHUKAMHU, K y4aCTHIO B
MMOCTPOSHUH WHIUBHIYaTbHOU
00pa3oBaTeibHON TPACKTOPUH;
M.3 - oBiazeHre HaBBIKAMU
y4eOHO-UCCIIeI0BATEIbCKOM,
MPOEKTHOM M COIIMaIbHOM
JICSATCIILHOCTH.

MIPOSIBJICHUS 3aKOHA OOJIBIINX YHCEI
B IIPUPOAHBIX M OOLIECTBEHHBIX
SIBIICHUSIX

VY14 ymenue cBOOOIHO OTIEpUPOBATH
MOHATUSIMH: TOUKA, IpsMasi,
IUIOCKOCTb, IPOCTPAHCTBO, OTPE30K,
JIy4, IUIOCKUM YIoJl, ABYyTPaHHBII
yToJl, TPEXIPaHHbIH yrod,
nepeceKaroImecs, napauieabHble U
CKpPELIMBAIOILUECS MPSIMBbIE,
apajuieIbHOCTh U
HEePHEHAUKYIAPHOCTD MPSIMBIX U
IIJIOCKOCTEH, YrOJl MEXAY IIPSMBIMU,
yToJl MEXAY NPSAMON U IJIOCKOCTHIO,
yroJl MEXY IIOCKOCTSMU; YMEHHE
UCIIOJIb30BaTh MPH PEILICHUH 3a1a4
U3y4eHHBIE (DAKTHI U TEOPEMBI
IUTAaHUMETPHH; YMEHUE OI[CHUBATh
pa3mepbl 00BEKTOB B OKPYKarOIIeM
MUDE; YMEHHE ONIEPUPOBAThH
HOHSATHSAMM: MHOTOTPAaHHHUK,
CEUYEHUE MHOTOTPaHHHUKA,
NpaBUJIbHBII MHOTOTPAHHUK,
npu3Ma, mupamMua, Gurypa u
IOBEPXHOCTh BPALIECHUS, IUIUH]D,
KOHYC, 11ap, cepa, pa3BepTka
IIOBEPXHOCTH, CEUEHUS KOHYCa U
HWIMHJIPA, apajljieIbHbIe OCH WU
OCHOBAaHUIO, CEUEHUE 111apa,
IJIOCKOCTh, Kacaromascs chepsl,
LWINH/pa, KOHYCa; YMEHHUE CTPOUTh
CeueHUEe MHOTOTpaHHHUKa,
n300pa’kaTb MHOTOTPAHHUKH,
(GuUTYpHI ¥ TOBEPXHOCTH BpAIICHUS,
UX CEUEHUs], B TOM YHCIE C
MTOMOLIBIO AJIEKTPOHHBIX CPEJICTB;
yMEHHUE NPUMEHATh CBOUCTBA
reoMeTpUUecKux Guryp,
CaMOCTOSITENFHO (hOPMYITHPOBATH
orpezeNeHus: u3ydyaeMbIxX Quryp,
BBIJIBUTaTh TUIIOTE3bI O CBOMCTBAX U
MPHU3HAKAX TEOMETPUIECKHUX QHUTYD,
000CHOBBIBATh MJIM OIPOBEPIaTh UX;
yYMEHHE MPOBOAUTH KiIacCU(UKAIIHUIO
¢buryp no pa3nTU4HbIM MPU3HAKAM,
BBITIOJTHATH HEOOXOTMMBIE
JIOTIOJTHUTEIbHbIE TOCTPOCHHUS,

VY15 ymenue cBOOOIHO ONepUpOBATH
MOHATUSAMMU: IIJIOIIAb (PUTYPHI,
o0beM (purypsl, BeTu4rHa yIiia,
paccTosiHue OT TOUKH JI0 IJIOCKOCTH,
paccTOsIHUE MEKAY NPSMBIMH,
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paccTosiHUE MEXTY IIIOCKOCTSMU,
wiomak chepsl, MIOmaIb
MMOBEPXHOCTH MTUPAMU/IBI, TPU3MBIL,
KOHYCa, [IWINH]Ipa, 00beM Kyoa,
MPSAMOYTOJIBHOTO TIapaJUIeTIeTUIeIa,
MUPAMU/JIBL, TPU3MBIL, WIUHIPA,
KOHYCa, IIapa; yMEHUE HaXOIUTh
OTHOIIEHHE 00BEMOB MOAOOHBIX
uryp;

VY16 ymenue cBOOOIHO OTIEpUPOBATH
TIOHATHSIMH: IBHYKEHUE,
napasuieIbHbIA IEPEHOC, CHMMETPHUS
Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, IPeoOpazoBaHue Moa00us,
oJ00HBIE (PUTYPBI; YMEHHE
pacro3HaBaTh paBHbIC U MOJO0HBIE
(Gurypsl, B TOM 4uCIlie B IPUPOAE,
UCKYCCTBE, apXUTEKTYpPE; YMCHHE
UCIIOJIb30BaTh T€OMETPUUECKUE
OTHOIICHHUS, HAXO/HUTh
reoMeTpUUYECKUe BEIUUMHBI (JUIMHA,
yTOJI, TUIOIIA b, 00BEM) TIPH
pellleHuy 3a7a4 U3 IPYTUxX y4eOHbIX
PEIMETOB U U3 PEATbHOH JKU3HH,
VY17 ymenue cBOOOAHO OTEpUPOBATH
MOHATHSMHU: TIPSIMOYTOJbHAS
CUCTEeMa KOOpJUHAT, BEKTOD,
KOOPJIUHATHI TOUKH, KOOPIHHATHI
BEKTOpPa, CyMMa BEKTOPOB,
MIPOU3BE/ICHNE BEKTOPA HA YHCJIO,
pas3ioxeHne BeKTopa o 6a3ucy,
CKaJISIPHOE MPOM3BEIICHHE,
BEKTOPHOE MPOU3BECHHUE, YTOIl
MEX/Ty BEKTOPaMH; YMCHHE
UCTIONIb30BaTh BEKTOPHBIN U
KOOPJIUHATHBIN METOJ ISl PEIICHHUS
TeOMEeTPUUECKUX 3a7a4 U 3a7a4
JPYTHX Y4eOHBIX MPEIMETOR;
OTIEpUPOBATH IOHATUSMU: MaTPHUIIA
2x2 u 3x3, onpenenuTeslb MaTPHIIbI,
TE€OMETPUUYECKUN CMBICT
OTpeeNuTeNs;

[IK 1.7. BelnoagaTs

JI.1 - oco3uaunme

VY 6 ymenue cB0OOIHO OIEPUPOBATH

MIEPBUYHYIO 00y4JarIUMUCS POCCUICKON | MOHATUSMU: CTETIEHb C LEJIBIM
MaTEeMaTUYECKYIO IPa’KJaHCKOW MJIEHTUYHOCTH; | IIOKa3areseM, KOPEeHb HATypaJIbHOU
00paboTKy pe3ynbTaroB | JI.2 - FOTOBHOCTD K CTEIIEHU, CTENEHb C PALIMOHAJIbHBIM
MIOJIEBBIX CaMOPA3BUTHIO, II0Ka3aTeJIeM, CTEIIEHb C
reoIe3NIECKUX CaMOCTOSITENIBHOCTU U JeHCTBUTENBHBIM (BEILIECTBEHHbBIM )
U3MEPEHUH C CaMOOIIPEIEIICHUIO; nokasaresem, Jorapudm ducia,
HCITOJIb30BAHUEM J1.3 - HanuuKre MOTUBALIMM K CHUHYC, KOCUHYC U TAHT'€HC
COBPEMEHHBIX 00y4YEHHIO U TUYHOCTHOMY MIPOU3BOJILHOTO YUCIIA;
KOMITbIOTEPHBIX Pa3BUTHIO;
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Iporpamm,
aHAJIU3UPOBATH U
YCTPaHATh IPUUUHBI
BO3HUKHOBEHUs Opaka
U rpyObIX omrOoK
HU3MEPEHUH.

IIK 4.1. BeimoaHATh
MIPOCKTUPOBAHUE U
MIPOU3BOICTBO
Ire0JIe3UICCKUX
M3BICKaHUI 00BEKTOB
CTPOUTEIHCTBA.

I1K 4.2. BeinoadsTh
MOJTOTOBKY
Tre0IC3UUCCKOM
IOJIOCHOBBEI IS
MPOSKTUPOBAHUS U
pa3paboTKu
TeHEePATbHBIX IJIAHOB
00BEKTOB
CTPOUTEIILCTBA.

I1K 4.7. BeinoadsTh
MOJIEBOM KOHTPOJIb
COXPaHEHHUs MPOEKTHON
T€OMETPUH B MpoLecce
BEJICHUS CTPOUTEIHHO-
MOHTa)KHBIX Pa0OT.

J1.4 - nenenanpaBiieHHOE
pa3BUTHE BHYTPEHHEH
MO3UIIMU TMYHOCTH Ha OCHOBE
JTyXOBHO-HPABCTBEHHBIX
LIEHHOCTEN HapOJ0B
Poccuiickoit deneparuu,
HUCTOPUYECKHX U
HAI[MOHAJIbHO-KYJIbTYPHBIX
TpaguLmii, GOpMHpPOBAHUE
CUCTEMbI 3HAYMMBIX
LEHHOCTHO-CMBICIIOBBIX
YCTaHOBOK,
AHTUKOPPYIIUOHHOTO
MHUPOBO33PEHUS,
MIPaBOCO3HAHUS,
HKOJIOTMYECKOM KYIbTYPBI,
CITOCOOHOCTH CTaBUTH LIETH U
CTPOUTH )KU3HCHHBIC TUIAHBI.
M.1 - ocBOeHHBIE
00yJaronMucs
MEXIMPEAMETHBIE TIOHATUS U
YHUBEpCAIbHBIC YUeOHbBIC
JEeiCTBUS (PETyNIATUBHEIE,
MO3HABATEIIbHbIC,
KOMMYHHUKATHBHbIC);

M.2 - crtocoOHOCTB UX
HCIIOJIb30BaHUs B
MO3HABATEJIBHOW 1
COILIMANILHOM MPaKTUKE,
TOTOBHOCTB K
CaMOCTOSITEILHOMY
MJIAHUPOBAHUIO U
OCYIIECTBICHUIO y4eOHOU
NeSTeTLHOCTH, OPTaHU3aAIuN
y4eOHOT0 COTpYIHHUYECTBA C
MearornIecKuMHu
pabOTHUKAaMU U
CBEPCTHHUKAMH, K YIaCTHIO B
MOCTPOCHUU WHANBUAYAIbHON
00pa3oBaTesbHOI TPAeKTOPUH;
M.3 - oBnajsieHre HaBBIKAMU
y4eOHO-UCCIIeI0BATEIHCKOMH,
MIPOEKTHOM U COLIMATIbHOM
JIeSATeTLHOCTH.

VY 14 ymenue cBoOOIHO
ONEPUPOBATH MOHATUAMHU: TOUKA,
npsiMast, MI0CKOCTh, MPOCTPAHCTBO,
OTPE30K, JIy4, IIJIOCKUH yrol,
JIBYTPaHHBIN YTOJI, TPEXTPAHHbBIN
yroJ, epeceKaromuecs,
napajulesIbHbIE U CKPEIINBAIOIINECS
HpsiIMbI€, MAPAIETbHOCTh U
MEePHEHIUKYIISIPHOCTD MPSIMBIX U
IJIOCKOCTEH, YroJ MEXy IPSIMBbIMH,
YIroJI MEXKy MPSIMON U TIJIOCKOCTBIO,
YIOJ MEXY TUIOCKOCTSMH; YMEHHE
HCII0JIb30BaTh IIPU PEILICHUU 3a7a4
U3YyYEHHBIE (PAKThI U TEOPEMBI
MJIAHUMETPHUH; YMEHHE OIEHUBATh
pa3Mepbl OOBEKTOB B OKPYKAIOILIEM
MUpPE; YMEHHUE ONEPUPOBATh
MOHSTUSMH: MHOTOTPAHHUK,
CEYEHHE MHOTOI'PaHHHUKA,
MpaBUJILHBIN MHOTOTPAHHUK,
npusMa, nupamujaa, hpurypa u
MOBEPXHOCThH BpAIICHUS, [IMIHH]IP,
KOHYC, 1map, cepa, pazBepTka
MOBEPXHOCTH, CEUYEHUSI KOHYCa U
UWIMHAPA, TapaJljIeIbHbIE OCU WIH
OCHOBaHUIO, CEUEHUE I11apa,
TUIOCKOCTh, Kacaroascs chepsl,
LUWIMH]IpA, KOHYCA; YMEHUE CTPOUTD
CEYEHNE MHOTOT'PaHHHUKA,
n300pakaTh MHOTOTPaHHUKH,
(burypsl ¥ TOBEPXHOCTH BpAICHHUS,
WX CEYCHHS, B TOM YHUCJIE C
MOMOILBIO 3JIEKTPOHHBIX CPE/ICTB;
yMEHUE TPUMEHSTh CBOWCTBA
TeOMEeTPUUYECKUX PUryp,
CaMOCTOSITENIbHO (POPMYITUPOBATH
oTnpeAeNeHus] U3ydaeMbIX QUryp,
BBIJIBUTATh THUIIOTE3BI O CBOMCTBAX U
MPU3HAKAaX Te€OMETPUIECKUX (HUryp,
000CHOBBIBAThH WJIM ONPOBEPTATh UX;
YMEHHE MTPOBOAUTH KJIaCCU(DUKAIIUIO
(buryp 1o pa3IMYHBIM TPU3HAKAM,
BBITIONHATH HEOOXOANMBIE
JIOTIOJTHUTEJIbHBIE TIOCTPOCHUS;

VY 15 ymenue cBoOOHO
OTIEpUPOBATH MOHATHUAMH: TUIOIIATb
¢burypsl, 006eM GUTyphI, BETUIHHA
yria, pacCTOSIHUE OT TOYKHU 0
MIJIOCKOCTH, PACCTOSTHUE MEXKIY
MPSIMBIMH, PACCTOSTHUE MEXKITY
IJIOCKOCTSIMU, TUIOIIATEL CeEpHl,
IIJIOIIAb TOBEPXHOCTU UPaMUIbL,
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MIPU3MBI, KOHYCA, IIIUHIPA, 00BEM
Ky0a, IpsIMOYTOJILHOTO
napajuiesienumneaa, TupPaMuIbl,
IPU3MBL, IIMH/PA, KOHYCa, 11apa;
YMEHHE HaXOJIUTh OTHOIIICHUE
00beMOB MTOA0OHBIX (BHTYp;

VY 17 ymenue cBoOOIHO
OTIEpUPOBATH MOHITUSIMHU:
MPSMOYTOJIbHAS CHCTEMA
KOOpAMHAT, BEKTOP, KOOPAMHATHI
TOYKH, KOOPJIUHATHI BEKTOPa, CyMMa
BEKTOPOB, IPOU3BE/ICHUE BEKTOpA
Ha YHCII0, PA3JIOKECHHUE BEKTOPA 110
0a3ucy, CKalsipHOE MPOU3BEICHHE,
BEKTOPHOE MPOU3BEACHHUE, YTOJI
MEX]ly BEKTOpaMH; yMEHUE
WCIIOJIb30BaTh BEKTOPHBIN U
KOOPJMHATHBIN METO JIUIsl PEIICHUS
reOMEeTPUUYECKUX 3aja4 U 3aja4
JIPYTUX Y4EOHBIX MTPEIMETOB;
OTIepUPOBATH MOHATUSAMU: MaTpPHUILIA
2x2 u 3x3, onpeaenuTess MaTpUIbI,
TeOMETPUUYECKUN CMBICT
OTIPEICTTUTES;
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2 CTPYKTYPA U COAEPKAHUE YYEBHOT'O ITPEJIMETA

2.1 O0beM y4eOHOro npeamMera M BUAbI Y4eOHOH padoThl

Buna yueOHoii padoThl

O0BeM B yacax

YuyeOHas HArpy3Ka 00y4aKOIIUXCH: 348
B TOM YHUCIJIE:
JICKIIMU, YPOKH, CEMUHAPBI 286
NIPAKTHYECKUE 3aHATHS 26
1a00paTOpHbIE 3aHATUS -
VHIMBUYJIbHBIA TPOCKT -
13 HUX Npo(ecCHOHATBHO-OPUEHTHPOBAHHOE COJICPKAHNE 10
IIpomeskyTouHasi arTecTanust B opme 5K3aMeHa 1 cemectp 2
2 cemecTp 3
B TOM YHUCIJIE: -
1 cemectp 2
KOHCYJIbTallH
2 ceMecTp 2
1 cemectp 14
caMmocTosiTeNbHas paboTa
2 ceMecTp 13
3K3aMeH 1 cemectp 2
2 cemecTp 3
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2.2 TemaTn4yeckuii IUVIaH U coJepkaHue yueOHOro npeamera «MaremaTuka»

HaumeHnoBanue Copaepxxanue yueOHOro Mmarepuasia (0CHOBHOe U NpodecCHOHAIBbHO-0PHEHTHPOBAHHOE), O0bem yacoB Koabi
pa3esioB U TeM JabopaTopHble U NPAKTHYECKHE 3aAHATHS, IPUKJIATHONH MOXYJIb (IPU HAJTHUYMHI) KOMIIEeTeHIIHH,
(¢popmupoBanu
10 KOTOPBIX
crnoco0cTByer
JJIEMEHT
NPOrpaMMblI
1 2 3 4
Pa3nea 1. BBenenne
Tema 1.1. Coaep:xxanue yueOHOro MaTepuaJia OK 01
Beenenue. 1. Lenu ¥ 3agauu M3Y4YEeHUS MATEMATHKH B YUYPEXKICHHUSIX CPEAHEr0 MPO(ecCHOHATBHOTO 2 OK 02
IToBTOpEeHHne oOpa3zoBaHus. MaremaTuka B Hayke, TEXHUKE, SKOHOMHUKE, HHPOPMALIMOHHBIX TEXHOJIOTUSX U OK 03
Kypca MPAKTUYECKOU JIEATEIbHOCTH OK 04
MaTeMaTHKHU 2. IloBTOpEHuE Kypca MaTeMaTUKU OCHOBHOM 1IKoJbl. Yucna u Beruncnenus. HOK, HOJQ 2 OK 05
OCHOBHOI 3. [loBTOpEeHUE Kypca MaTEMaTUKKA OCHOBHOM LIKOJIbL. BolpaxkeHus. YpaBHeHus u 2 OK 06
IIKOJIbI HEpaBCHCTBA
4. IloBTOpEHNE Kypca MaTEMAaTUKH OCHOBHOM IIKOJIBL. ['€OMETpHs Ha IIIOCKOCTU 2
5. BXoaHO# KOHTPOJIL 2
Bcero mo reme: 10
Pa3nes 2. Uncia v BbIYuCICHUS 72
Tema 2.1. Coaepxkanue y4eOHOro MaTepuaJa OK 01
Passurne 1. PanmonaneHble uncina. JlelicTBUTENbHbBIE YncIa. ApUpMETHUECKHE OTepaliui 4 OK 02
NOHATHS 0 YMCIE | 7 Monynb IeHCTBUTEIBHOTO YHCIA U €70 CBOMCTBA 2 OK 03
2. [Iponentsl. Pemenue 3aqau Ha JpoOU U MPOLIEHTHI 2 g][g gz
3. [Ipubnmxennble BorurcaeHus. [IpaBuia okpyrieHus 2
Bcero no teme: 10
Tema 2.2. Coaeprxanue yueOHOro MaTepuaJa OK 01
KoMmmuiekcHsble 1. KommuiekcHsle yncna. CTeneHp KOMILIIEKCHOTO YuCia 2 OK 02
1Hcaa 2. JlelicTBus HaJ KOMILJIEKCHBIMU UKCIaMU B anredpandeckoit popme 2 OK 03
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HaumeHnoBanue Copaepxxanue yueOHOro Mmarepuasia (0CHOBHOe U NPogeccCHOHAIBbHO-0PHEHTHPOBAHHOE), O0bem yacoB Koab1
pa3aesioB U TeEM JabopaTopHble U NPAKTHYECKHE 3AHATHS, IPUKJIATHONA MOXYJIb (IPU HAJTHUYHMHI) KOMIIeTeHIH,
(¢popmupoBanu
10 KOTOPBIX
crnoco0cTByer
3JIEMEHT
NPOrpamMMbl
1 2 3 4
3. HM3o0pakeHne KOMIUICEKCHBIX YHCENl Ha KOOpIWHATHOU TutockocTr TecroBoe 3amanue 1 (1 2
qac)
IlpakTH4YecKue 3aHATHSA
[TpakTuueckas padora Ne 1. JleiicTBus HaJl KOMIUIGKCHBIMU YHCIAMH B alTreOpandecKoi 2
dhopme
Bcero no teme: 8
Tema 2.3. Coaep:xxanue yueOHOro MaTepuaJia OK 01
Kopnu, crenmenu | 1. Crenens ¢ paliioHalIbHBIM IIOKa3aTeNIEM, UX CBOICTBa 2 OK 02
u J1orapugmei 2. Brruucnenue u npeoOpa3oBaHue CTENEHHbBIX BbIPaKEHHH 2 OK 04
3. KopeHp HaTypanpHOI CTENEHN U3 YHUCIIa U UX CBOWCTBA 2
4. BbluncieHue u mpeodpa3zoBaHne UPPALMOHATIBHBIX BBIPaKEHHH 2
5. Jlorapudm uuncna. JlecsTuuHble U HATypajbHbIE JOTapUPMbI 2
6. OcHoBHOe orapugmuueckoe ToxaecTBo. OCHOBHbIE CBONCTBA JIOrapu(MoB 2
7. TlpaBuna neiictuii ¢ norapupmamu. Ilepexoa kK HOBOMY OCHOBaHHIO 2
8. Beruucnenue u npeoOpa3oBaHue J0rapupMUUECKUX BbIPAKEHUH 4
9. Ilpeobpa3oBaHue anredpandeckux BbIPAKEHUN 2
KonTtpoJuabHas padora Nel 2
IIpakTHYecKHe 3aHATHA
[IpakTnueckast pabora Ne 2. Boruricienue u npeoOpa3oBaHHe HPPALMOHAIBHBIX BbIpaKEHHUH 2
ITpaktruyeckas padora Ne 3. BeruncieHue u npeodpa3oBaHue JOrapuPpMHUUECKUX BbIPaKEHHUH 2
Bcero no teme: 26
Tema 2.4 Coaep:xaHue yueOHOro MaTepuaJa OK 01
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HaumeHnoBanue Copaepxxanue yueOHOro Mmarepuasia (0CHOBHOe U NPogeccCHOHAIBbHO-0PHEHTHPOBAHHOE), O0bem yacoB Koab1
pa3aesioB U TeEM JabopaTopHble U NPAKTHYECKHE 3AHATHS, IPUKJIATHONA MOXYJIb (IPU HAJTHUYHMHI) KOMIIeTeHIH,
(¢popmupoBanu
10 KOTOPBIX
crnoco0cTByer
JJIEMEHT
NPOrpamMMbl
1 2 3 4
OcHoBBI 1. Panuannas mepa yria. BpamarensHoe ABUKEHUE 2 OK 02
TPUTOHOMETPUM | 2 PajuaHHbII METO/ U3MEPEHUS YIJIOB BPALLEHUS U CBS3b C TPajyCHONU Mepoi 2 OK 03
3. IlpodeccrnoHabHO - OPUEHTHPOBAHHOE COAEPKAHME. 2 OK 04
Tpuronomerpuueckue (yHKIMM 4YUCIOBOro aprymenra. CHHYC, KOCHHYC, TaHT€HC U I?[é{ ]0;
KOTaHI'€HC 4YHCila TIK 4.1,
4. OCHOBHBIE TPUTOHOMETPUUECKHUE TOKIECTBA 4 IIK 4.2.
5. @opMyibl TpUBEACHUS 2 1IK 4.7.
6. dopmyIbl ClI0KEHHUS, yIBOEHHOTO apryMEHTa, TOJIOBUHHOTO apryMEeHTa 2
7. Tlpeobpa3zoBaHMs CyMMBbl TPUTOHOMETPHUECKUX (DYHKLIUH B IPOU3BEICHUE U TPOU3BEACHUS 2
B CYMMY
8. IIpeoOpa3oBaHus MpoCTEHIINX TPUTOHOMETPUYECKUX BBIPAKECHUN 2
OOpaTHbIe TPUTOHOMETPUYECKUE (PYHKIIHMI: apKCUHYC, apKKOCHUHYC, apKTaHT€HC, 2
apKKOTaHI€HC
10. TpuroHomMeTpu4ecKre ypaBHEHHUS 2
11. Tpuronomerpuueckre HepaBeHCTBA 2
KounrtpoJsbHas padora Ne2 2
IIpakTnyeckue 3aHATHSA
[TpakTuueckas paborta Ne 4. [Ipeo6pa3oBaHre TPUrOHOMETPUUECKHUX BhIPAXKEHUN 2
Bcero nmo reme: 28
Paszpen 3. DyHkuuu 1 rpapuku 16
Coaeprxanue yueOHOro MaTepuaJa OK 01
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HaumenoBanue | Conep:xaHue yueOHOro matepuasa (0CHOBHOe M NpogecCHOHAIbHO-OPUEHTHPOBaHHOe), | O0beM yacoB Koawbl
pa3aesioB U TeEM JabopaTopHble U NPAKTHYECKHE 3AHATHS, IPUKJIATHONA MOXYJIb (IPU HAJTHUYHMHI) KOMIIeTeHIH,
(¢popmupoBanu
10 KOTOPBIX
crnoco0cTByer
3J1eMeHT
NPOrpaMMbl
1 2 3 4
Tema 3.1. 1. @ynkun. O61acTh ONpeneneHuss 1 MHOKECTBO 3HAUYEHUH; rpaduk (GyHKINHU, IIOCTPOCHUE 2 OK 02
DyHKIMH, NX rpaduKoB (QyHKIMHA, 3aJaHHBIX pa3nuyHbIME crocoOamu. Ilpumepsl (QyHKIIMOHAIBHBIX OK 03
CBOiicTBa M 3aBUCHMOCTEN B PEAIbHBIX MPOIECCaX U SIBICHUSIX OK 05
rpapukn 2. CsgoiictBa (QYHKUMH: MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OIPAHUYEHHOCTD, 2
nepuonYHOCTh. IIpomMexxyTkn Bo3pacTaHust W yObIBaHWs, HauOOJbIIEE W HaWMEHbIIEE
3HAa4YeHHUs, TOUKU 3KcTpemyMma. I'paduueckass untepnperauus. O6parusie ¢pyHkuuu. ['papuk
obpatHOi (QyHKIUH. Apupmernueckue omnepanuud Haj (yHKuusMdA. CroxHas (QyHKIHS
(KOMITO3HIIHS)
Bcero no teme: 4
Tema 3.2. Coaepxanue yueOHOro MaTepuaJa OK 01
CreneHHsble, 1. Omnpenenenue, cBOWCTBA U TpaUKU CTENEHHBIX (PYHKINN 2 OK 02
NoKAa3aTeIbHBIC, | 7 OnpenencHue, CBOWCTBA U rpaduk mokazaTeabHON GyHKINH 2 OK 03
JorapupmmecK |73 Onpenenenue, cBOMCTBA U Tpaduk JorapupmMudeckoi GpyHkIn 2 gﬁ 245(
?Ie)I/II/IFOHOMeTpI/I'{e 4. Onmnpenenenue, cBOWCTBA U TpadUKU TPUTOHOMETPUUECKUX (PYHKIIMHA 2
ckue PyHKIHH 6. Iloctpoenue rpaduka GyHKIHI ¢ TOMOLIBI0 IPeoOpa3oBaHUI 2
7. T'pacduku GyHKUMN A5 UCCIIEOBAHUS MPOLIECCOB U 3aBUCUMOCTEH MU PEeIIeHUH 3a/1a4 U3 2
peanbHoOi )xu3HU. TecToBoe 3aganue 2 (1 yac)
IIpakTHYecKHe 3aHATHA
[Tpaktrueckas padota Ne 5. [Toctpoenue rpaduka GyHKIHA ¢ TOMOIMIBIO TPeoOpa30BaHUI. 2
Bcero no reme: 14
Pasznen 4. MHoKeCcTBA U JIOTHKA
Tema 4.1. Coaeprxanue yueOHOro MaTepuaJa OK 01
MHoskecTBa 1.ITonsite mHOXecTBa. [TogmHOkecTBO. Oniepaniuu HaJl MHOKECTBAMHU 2 OK 02
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HaumeHnoBanue Copaepxxanue yueOHOro Mmarepuasia (0CHOBHOe U NPogeccCHOHAIBbHO-0PHEHTHPOBAHHOE), O0bem yacoB Koab1
pa3aesioB U TeEM JabopaTopHble U NPAKTHYECKHE 3AHATHS, IPUKJIATHONA MOXYJIb (IPU HAJTHUYHMHI) KOMIIeTeHIH,
(¢popmupoBanu
10 KOTOPBIX
crnoco0cTByer
3J1eMeHT
NMPOrpamMMbl
1 2 3 4
2. Onepauuu Haj MHOXecTBaMHu. Jlnarpammsl Diiepa-BenHa 2
3. Onucanue peabHBIX MPOLIECCOB U SBICHUN MpU pelIeHNe MPUKIAJAHbIX 33a1a4. TecToBoe 5
3aganue 3 (1 yac)
Bcero no teme: 6
Pa3zges S. BepoSITHOCTD M CTATHCTHKA
Tema 5.1. I'pa¢bt | Conepxanue yueOHOro MaTepuaja OK 01
1. Ilonsitue rpacdoB. CBa3HbIN rpad, myTh B rpade: HuKibl U renu. CTerneHb BePIINHBI 2 OK 02
2. I'pad Ha tutockocTH, nepeBbs. Permenne 3amaq 2
Bcero no teme: 4
Tema 5.2. Conep:xaHue yueOHOro MaTepuaJia OK 01
JIEeMEHTBI 1. OcHoBHble OHATUS KOMOUHaTopukHu. [ToHsTHE (hakTOpHana 2 OK 02
KOMOMHATOPHKM | 2 3aaup Ha [IOJCUET YKCIA pa3MeIIeHni, mepecTaHoBOK, coueTanuii. Pemenue 3amnay Ha 2 OK 04
nepedop BapuaHTOB OK 05
3. ®opmyna 6uHoMa HeroToHa. CBolicTBa OMHOMUHANBHBIX KO3 PuineHToB. TpeyroabHUK 2
[Tackans
Bcero no Teme: 6
Tema 5.3 Coaep:xaHue yueOHOro MaTepuaJia OK 01
BepositHoCcTh 1. CnyuaiiHble SKCIIEpUMEHTHI (OTIBITHI) U CITy4yaiiHble COOBITHS. DIIeMEHTapHbIE COOBITHS 2 OK 02
(ucxomer). OK 03
2. Knaccuueckoe onpeneneHne BEpOSTHOCTH COOBITHS 2 Olli 04
3. Omeparuu HaJ COOBITUSAMU: TIEPECEUCHHE, 00bETMHEHHE, IPOTHBOMOIOKHBIC COOBITHS. 2 g K g’;

Huarpammsl Diinepa.
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HaumeHnoBanue Copaepxxanue yueOHOro Mmarepuasia (0CHOBHOe U NPogeccCHOHAIBbHO-0PHEHTHPOBAHHOE), O0bem yacoB Koab1
pa3aesioB U TeEM JabopaTopHble U NPAKTHYECKHE 3AHATHS, IPUKJIATHONA MOXYJIb (IPU HAJTHUYHMHI) KOMIIeTeHIH,
(¢popmupoBanu
10 KOTOPBIX
crnoco0cTByer
3J1eMeHT
NPOrpaMMbl
1 2 3 4
4. CnoxeHnue 1 yMHOXeHHE BeposiTHOCTEH. [IoHsATHE 0 HE3aBUCUMOCTH COOBITHIA 2
5. YcnoBHas BepoITHOCTh. DopMyria MOJTHON BEPOSITHOCTU 2
6. Popmyna baeiica. Pemenue 3anau 4
Bcero no Tteme: 14
Bcero yacoB (ayauropHbix) 3a 1 cemectp: 130
Koncynomayuu 2
CamocmoamenvHnasa paboma 6 nepuood nPoOMeIHCymouHoll ammecmayuu 14
Ilpomesrcymounasa ammecmayusn ¢ ghopme 3x3amena 6 1 cemecmpe 2
Bcezo 3a 1 cemecmp: 148
Tema 5.4 Conep:xaHue yueOHOro MaTepuaJia OK 01
BepositHOCTb M 1. CnyuaiiHasg BenuunHa. Pacnipenenenue BepostHocTed. [Ipumepsl pacnpenenenuit 2 OK 02
CTaTHCTHKA 2. Omnepanuu Haj CIy9ailHBIMU BeIMYMHAMU. bruHapHas cirydyaifHas BeTHMYMHA. 2 OK 03
3. MaremaTnueckoe oKuJaHue Cay4yailHONW BETMYMHBI (pacrpeaeseHus). 2 g§ %
4. Jlucnepcust ¥ CTaHAAPTHOE OTKJIIOHEHHE CIy4YailHON BEIMUYMHBI (pacripeeseHus). 2 OK 06
5. DJIeMeHTBl MaTeMaTHYECKON CTaTUCTUKU. |'eHepasibHas COBOKYIHOCTB U CllydaiiHasi 2
BbIOOpKa
6. BriGopouHbIe XapaKTEPUCTUKU 2
7. OlieHUBaHHE BEPOSITHOCTH COOBITHUS IO BHIOOPOYHBIM JAHHBIM. 2
IIpoBepounas padora (1 yac)
Bcero nmo teme: 14

Pa3zpnen 6. YpaBHeHUsI M HEPABEHCTBA

\ Coaep:xanue yueOHOro MaTepuaJia
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HaumeHnoBanue Copaepxxanue yueOHOro Mmarepuasia (0CHOBHOe U NPogeccCHOHAIBbHO-0PHEHTHPOBAHHOE), O0bem yacoB Koab1
pa3aesioB U TeEM JabopaTopHble U NPAKTHYECKHE 3AHATHS, IPUKJIATHONA MOXYJIb (IPU HAJTHUYHMHI) KOMIIeTeHIH,
(¢popmupoBanu
10 KOTOPBIX
crnoco0cTByer
3J1eMeHT
NPOrpaMMbl
1 2 3 4
Tema 6.1. OK 01
YpaBHeHnus u 1. PauuoHanbHble ypaBHEHUs, PABHOCHIIBHOCTh YpaBHEHUM. 2 OK 02
HEpaBEHCTBA 2. CucreMbl pallMOHAILHBIX YpaBHEHHH. MaTpHIla CUCTEM JIMHENHBIX YPABHEHHUIA. 2 OK 03
Onpenenurens 2x2. OK 04
3. JlpoOHO-palimoHalIbHbIE YPABHEHUS, CHCTEMbl YPABHEHUH. 2
4. PauuonanbHble, APOOHO-pallMOHATIbHbBIE HEPABEHCTBA. MeTO/1 HHTEPBAJIOB. 2
5. HppauuoHanbHble ypaBHEHUS U HEPABEHCTBA. METO/bI UX pelIeHUs 4
6. Iloka3arenpHble ypaBHEHUS U HEPABEHCTBA. METOAbI UX PEIICHUS. 4
7. JlorapudmMuueckue ypaBHEHUS U HEPABEHCTBA. METOIbI UX PEIICHUSI 2
8. TpuronoMmerpuueckue ypaBHeHUs U HepaBeHCTBA. OTOOp KOpHEH TPUTOHOMETPUUECKUX 2
YPaBHEHHH C IOMOIIbIO TPUTOHOMETPUYECKON OKPYKHOCTH
9. Pemienue cucteM JorapupMHUECKUX U MOKA3ATEIbHBIX YpaBHEHUM 4
IIpakTHYecKHe 3aHATHSA
ITpakTryeckas pabora Ne 6. PemieHue noka3aTenbHbIX U JIOTapu(PMUYECKUX YpaBHEHUH U 2
HEPABEHCTB
ITpakTryeckas pabora Ne 7. PemieHue TpUroHOMETPUYECKUX YPABHEHUH M HEPABEHCTB 2
KouTposbHas padora Ne3 2
Bcero nmo reme: 30
Paszpen 7. Hayajia MaTeMaTH4eCKOr0 aHAJIN3a 42
‘ Coaeprxanue yueOHOro MaTepuaJa OK 01
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HaumeHnoBanue Copaepxxanue yueOHOro Mmarepuasia (0CHOBHOe U NPogeccCHOHAIBbHO-0PHEHTHPOBAHHOE), O0bem yacoB Koab1
pa3aesioB U TeEM JabopaTopHble U NPAKTHYECKHE 3AHATHS, IPUKJIATHONA MOXYJIb (IPU HAJTHUYHMHI) KOMIIeTeHIH,
(¢popmupoBanu
10 KOTOPBIX
crnoco0cTByer
JJIEMEHT
NPOrpamMMbl
1 2 3 4
Tema 7.1. 1. TlocnenoBatenbHocTH. CIOCOOBI 334aHMSI U CBOMCTBA YUCIIOBBIX MIOCIEA0BATEIHLHOCTEN. 2 OK 02
ITocsienoBarenbH [TonsiTre o npezene nocae10BaTeIbHOCTH. ApupMeTHUECKas U TeOMEeTpUYecKas
ocTH pOrpeccuu
2. Tlonsarue o npeaene pyukuuu. Teopemsl o npenenax. [lonsaTre o HeMpepbIBHOCTU 2
byHKIIUU
3. Brruucnenue npenena GyHKIANR 4
Bcero no teme: 8
Tema 7.2. Coaep:xxanue yueOHOro MaTepuaJia OK 01
IIpousBoanasn 1. TlonsaTtue o mpou3BoaHON QYHKIINH, €€ TEOMETPUUECKUN U (PUZNUECKUIN CMBICI. 2 OK 02
2. IIpou3BoaHbIE OCHOBHBIX 2JIEMEHTAPHBIX (DYHKIIMHA 4 OK 03
3. IIpou3BoaHbIE CYMMBI, Pa3HOCTH, IPOU3BEIEHUS, YACTHOTO 4
4. Pemenue 3a7a4 Ha TeOMETPUUECKUI U (PU3NUECKUN CMBICT IPOU3BOHON. Y paBHEHUE 2
KacaTelnbHOU K rpaduky QyHKIUU
5. Bropas npousBojHasi, €€ TeOMETPUUECKUN 1 PU3NUECKHUI CMBICIT 2
6. Brluucienne npou3BOJHON CIOXKHON (QYHKIUH (KOMITO3UIIMH) 2
7. TlpumeHeHue MPOU3BOIHON K UCCIIEAOBAHUIO (PYHKIIUHI U IOCTPOCHUIO TPapHKOB. 2
8. IlpumeHeHre ONTUMAIBHOTO Pe3yJbTaTa C MOMOIIBIO POU3BOIHOM NPU PELIEHUH 3a/1a4 2
IIpakTHYecKHe 3aHATHS
[Ipaktrueckas padota Ne 8. MccrnenoBanue u noctpoenue rpaduka GyHKIHI ¢ TOMOIIHIO 2
IIPOU3BOIHOMN
Bcero no teme: 22
Coaeprxanue yueOHOro MaTepuaa OK 01
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HaumeHoBaHue Conep:xanue yueOHOro MaTepuasa (0CHOBHOE U MPO(ecCHOHAIbHO-0PHEHTHPOBAHHOE), O0bem yacoB Koab1
pa3aesioB U TeEM JabopaTopHble U NPAKTHYECKHE 3AHATHS, IPUKJIATHONA MOXYJIb (IPU HAJTHUYHMHI) KOMIIeTeHIH,
(¢popmupoBanu
10 KOTOPBIX
crnoco0cTByer
3J1eMeHT
NMPOrpamMMbl
1 2 3 4
Tema 7.3. 1. IlepBooOpaznas. OCHOBHOE CBOMCTBO NepBOOOpa3HbIX. [IepBo0Opa3HbIe dIeMEHTAPHBIX 2 OK 02
IlepBooOpa3nas GyHKIHU OK 03
1 HHTerpal 2. Hurerpan. HemocpencTBeHHOE HHTErPUPOBAHUE 4
3. Omnpenenennslii uaterpan. @opmyna Hetotona—JleiiOuuna 2
4. BeluncieHHne OMpeeIeHHOTO HHTerpaa 2
5. TlpumeHnenue onpeneseHHOTO UHTErpaja AJisi HaXO0XKISHUS IUIOIMAIM TUIOCKUX (puryp u 2
00BEMOB TeI
6. IlpumMepsl mpUMEHEHUS! HHTETpalia B PU3UKE U TEOMETPHH 2
IIpakTHYecKHe 3aHATHSA
[Tpaktueckas padota Ne 9. [loctpoeHune 1 HaXOXACHUE TUIOMIAN IIOCKUX QUTYP 2
KonTtpoJsbnas padora Ne4 (Pazgen 7) 2
Bcero no teme: 18
Pa3nea 8. I'eomerpus 56
Tema 8.1. Coaepxkanue y4eOHOr0 MaTepuaia OK 01
IIpsimbie n 1. OCHOBHbIE MOHATHUS CTEPEOMETPUHN. AKCHOMBI CTEPEOMETPUU U UX CIIEICTBUS 2 OK 02
IJIOCKOCTH B 2. BsamMHOe pacroyio’keHHe JBYX MPSIMBIX B TPOCTPAHCTBE 2 OK 03
TpocTpancThe 3. TlapannenbHOCTh IPSAMOM U TIIOCKOCTH. 2 g}[i gz
4. IlapamienbHOCTb MIOCKOCTEM. 2 IK 1.7
5. TlepneHaAuKYISIpHOCTH MPSMOHN U MIOCKOCTH. 2 TIK 4.1.
6. IlepneHauKyisip ¥ HaKJIOHHAS 2 IIK 4.2.
7. TpodeccHOHAILHO — OPHEHTHPOBAHHOE COlEP/KAHME. 2 IIK 4.7.
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HaumeHnoBanue Copaepxxanue yueOHOro Mmarepuasia (0CHOBHOe U NPogeccCHOHAIBbHO-0PHEHTHPOBAHHOE), O0bem yacoB Koab1
pa3aesioB U TeEM JabopaTopHble U NPAKTHYECKHE 3AHATHS, IPUKJIATHONA MOXYJIb (IPU HAJTHUYHMHI) KOMIIeTeHIH,
(¢popmupoBanu
10 KOTOPBIX
crnoco0cTByer
3J1eMeHT
NPOrpaMMbl
1 2 3 4
Yros Mexay IpsMOH U TUIOCKOCTBIO. JIBYrpaHHBIA yroi. YT0JI MEKAY INIOCKOCTSMH.
8. IleprneHAUKYISIPHOCTH ABYX MIOCKOCTEH. 2
IlpakTH4YecKue 3aHATHSA
[IpaxTuueckas padora Ne 10. OcHOBHbIE npaBuia U300pakeHUs INIOCKOCTH, apaJUIeIbHBIX 2
IPSIMBIX, MHOTOTPAHHUKOB, HECYIIECTBYIOIUX O0BEKTOB
Bcero no teme: 18
Tema 8.2. Coaep:xanue yueOHOro MaTepuaJia OK 01
Koopaunartel n 1. IlpsamoyronpHas (nekapToBa) CUCTEMa KOOpPAMHAT B IPOCTpaHCTBE. Bektopbl B 2 OK 02
BEKTOPHI B IPOCTPAHCTBE OK 03
POCTPaHCTBE 2. JleiicTBus HaJ BEKTOpaMHU B pocTpaHcTBe. Pa3noxkeHne BekTopa 1o 6azucy mo Tpex 2 I?If]og
BEKTOPOB IIK 4.1.
3. Koopaunatel BekTopa. [leificTBUs HaJl BEKTOpaMHU 3aJaHHBIMA CBOMMH KOOPJIMHATaMHU 2 TIK 4.2,
4. CkanspHOe IPOU3BEIEHNE BEKTOPOB. YOI MEXIY IByMs BekTopaMu. IIpoekiius BekTopa 2 IIK 4.7.
Ha OCb.
5. KoopanHaTHO-BEKTOPHBIN METOJ IPU PELLIEHUU T€OMETPUUECKHX 3aa4 2
6. YpaBHeHuE NpsAMOH U INIOCKOCTH. 2
7. Ilpogheccuonanvno opuenmuposannoe cooepicanue. 2
Hcnonvsosanue koopOunam u 6eKmopos npu peueHuu Mamemamuyeckux u NPUKIaoHbIX
3a0au. Bviuucnenue paccmoanuti u niowadeli Ha RI0CKOCMU.
IIpakTHYecKHe 3aHATHA
[IpakTuueckast pabora Ne 11. JlelicTBus HaJ BEKTOpaMH B MPOCTPAHCTBE. YTOI MEXKIY 2

BCKTOpAMU
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HaumeHnoBanue Copaepxxanue yueOHOro Mmarepuasia (0CHOBHOe U NPogeccCHOHAIBbHO-0PHEHTHPOBAHHOE), O0bem yacoB Koab1
pa3aesioB U TeEM JabopaTopHble U NPAKTHYECKHE 3AHATHS, IPUKJIATHONA MOXYJIb (IPU HAJTHUYHMHI) KOMIIeTeHIH,
(¢popmupoBanu
10 KOTOPBIX
crnoco0cTByer
JJIEMEHT
NPOrpamMMbl
1 2 3 4
Bcero no teme: 16
Tema 8.3 Coaep:xxanue yueOHOro MaTepHuaJia OK 01
MHOrorpaHHHKH 1. MHororpanHuk. Beimykiibie MHOTOTpaHHUKH. 300pakeHre MPOCTPAHCTBEHHBIX (DUTYD 2 OK 02
2. Ilpusma. IIpsimast 1 HaKJIOHHASI IPU3MA. 2 OK 03
3. IlpaBunbHas npusma. Pemenue 3anau 2 gllg 34
4. Tlapannenenunen. Ky0. Pemenue 3agau 2 OK 02
5. Ilpusma. Pemenue 3anau 2
6. Ilupamupa. [IpaBuiibHas nupamuia. 2
7. Terpasnp. Pemenue 3anau 2
8. VYcedeHHasa nupamua. 2
9. CummMmetpuu B KyOe, B mapajjiesenune/ e, B Ipu3Me 1 Mupamusie. 2
10. CeyeHnst MHOTOIpaHHUKOB. MeTO/1bI OCTPOEHUS CEUEHUI 2
11. IlpencraBienne o MpaBUIIBLHBIX MHOTOIpaHHUKAxX (TeTpa’ap, KyO, OKTa’ap, JOJEKa’ap U 2
HKOCA3IP).
Bcero no reme: 22
Tema 8.4 Conep:kanue y4eOHOIo MaTepuaJa OK 01
Tesa n 1. Humunaap. OcHoBaHKe, BBICOTA, O0OKOBast MOBEPXHOCTb, 00pasyrolas, pa3sepTka. OceBble 4 OK 02
IOBEPXHOCTH CEYEHUs U CEYCHU, NTapallJIeIbHbIE OCHOBAHUIO. OK 03
BpalleHust 2. Konyc. Ycedennsiii konyc. OcHOBaHME, BBICOTA, OOKOBas MOBEPXHOCTh, O0Opa3yrolas, 4 OK 04
pa3BepTKa. OceBble CEUEeHUS U CeUeHUs, apaiieIbHble OCHOBAHUIO. g][g g';
3. IIpodeccnoHANBHO - OPHEHTHPOBAHHOE COEPKAHUE. 2
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HaumeHoBaHue Conep:xanue yueOHOro MaTepuasa (0CHOBHOE U MPO(ecCHOHAIbHO-0PHEHTHPOBAHHOE), O0BbeM yacoB Koawbl
pa3aesioB U TeEM JabopaTopHble U NPAKTHYECKHE 3AHATHS, IPUKJIATHONA MOXYJIb (IPU HAJTHUYHMHI) KOMIIeTeHIH,
(¢popmupoBanu
10 KOTOPBIX
crnoco0cTByer
3J1eMeHT
NMPOrpamMMbl
1 2 3 4
[Tap u chepa, ux ceueHusl. 1IK 1.7.
4. B3auMHO€ pacnojioxeHune chephl U TUIOCKOCTH, KacaTelbHasl IIIOCKOCTh K cdepe. 2 TIK 4.1.
5. KomOuHanuu Ten BpaiieHus 1 MHOTOTPAaHHUKOB 2 IIK 4.2
1IK 4.7.
Bcero no teme: 14
Tema 8.5 Coaep:xanue yueOHOro MaTepHuaJia OK 01
HN3mepenus B 1. Tlonstue mmomanu 1 oovema purypsl. opmysisl IIOMAAN U 00bEMa TPU3MBI. 2 OK 02
reoMeTrpuu 2. Pemenue 3a1a4 Ha HAXOXKACHHUE TUIOMIAA U 00bEMa IMPU3MBI 2 OK 03
3. ®opmybl IIOMAIU U 00beMa TUPAMHU/IBI. 2 gllg 245(
4. ®opMymsl IJIOMAIM U 00beMa IIWJINHIIpa 2 OK 06
5. ®opmyIsl IIIOMEAAN U 00bEMa KOHYCa, YCEUEHHOT0 KOHYCa 2 K 1.7,
6. IlpodeccnoHaIbHO - OPHEHTHPOBAHHOE CO/IePKAHUE. 2 IIK 4.1.
®opmyisl UIOMIAAN U 00bEeMa I1apa, CETMEHTa, CEKTOpa TIK 4.2.
7. TlomoOue Ten. OTHOLICHHS TTOMIAAEH MOBEPXHOCTENH U 00HEMOB MOTOOHBIX TE. 2 TIK 4.7.
IIpakTHYecKHe 3aHATHSA
[TpakTuueckas pabora Ne 12. Perenue 3aa4 Ha HaX0X/I€HUE TUIOMIAIU U 00beMa 4
MHOTOTPaHHUKOB U TEJl BpaIICHUSI.
KoutposabHasi pagora Ne5 2
Bcero no teme: 20
Bcero yacoB (ayauTopHbIX) 3a 2 cemecTp: 182
Koncynomayuu 2
Camocmoamenvnasa paboma 6 nepuood nPOMeNHCymouHoi ammecmayuu 13

47




HanmenoBanmue Copaepxxanue yueOHOro Mmarepuasia (0CHOBHOe U NPogeccCHOHAIBbHO-0PHEHTHPOBAHHOE), O0bem yacoB Koab1
pa3aesioB U TeEM JabopaTopHble U NPAKTHYECKHE 3AHATHS, IPUKJIATHONA MOXYJIb (IPU HAJTHUYHMHI) KOMIIeTeHIH,
(¢popmupoBanu
10 KOTOPBIX
crnoco0cTByer
3J1eMeHT
NMPOrpamMMbl
1 2 3 4
Ilpomesrcymounasa ammecmayusn ¢ ghopme 3x3amena 6 1 cemecmpe 3
Bcezo 3a 2 cemecmp: 200
Bcezo 348
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3 YCJIOBUS PEAJIM3ALIAU PABOYEW ITPOI'PAMMBI YUEBHOI'O IIPEJIMETA

3.1 MaTepuajbHO-TeXHHYeCKOe o0ecnieyeHne

Jns  peanuzali  pOrpaMmbl  Y4eOHOro mpeaMera MPeAyCMOTPEHBI  CIEAYIOIINE
CIIELMAJIbHBIE TOMEILIECHHUS:

1. Kabuner maremaruku 204 npenHa3HaueH JUisl IPOBEACHUS 3aHSATUM JIEKLIMOHHOTO THIIA,
MPAKTUYECKUX 3aHSTHM, TPYNIIOBBIX U UHANUBUIAYAJIBHBIX KOHCYJIbTAI[UH, TEKYILETO KOHTPOJIA U
IIPOMEKYTOUHOM aTTECTALUU.

O6opynoBanue KabuHeTa:

- Kommekt y4ueOno#t mebenu Ha 30 mocaouHbIX MECT, pabodee MECTO MpernoaaBaTels,
JIOCKa, TIEePEeHOCHOE MYJIbTUMEIUIHOEe 000pyJOoBaHHE: HOYTOYK, BHJACONPOEKTOp, HKpaH
HacTEeHHBIN. KOMITIeKT yueOHO-MEeTOIUUECKOM JOKYMEHTAITHH.

- JIunieH3noHHOE TporpaMMHOe oOecrieueHue: JIneH3noHHOe IPOorpaMMHOe 00eCTICUeHHE:
Microsoft® Windows Professional 7 Russian; Microsoft® Windows Professional 10 Russian; Microsoft®
Office 2010 Russian; Microsoft® Office 2013 Russian; Microsoft® Office 2016 Russian; anTuBupycHas
3amuta Drweb.

2. YuranbHbid 3a5 6ubnuotexku 103 nmpegHa3zHayeH AJII CaMOCTOSTEIBHOM padOThI

ObopynoBanue 3ana:

- Kommuekt yuebnoit mebenu Ha 30 MocajiouHbIX MECT, MEPEHOCHOE MYIJIbTUMEIUIHOE
obopynoBaHue: HOYTOYK, BUIEOMPOEKTOp, dkpaH HacteHHbld; 15 IIK ¢ Beixomom B Internet
JUICH3UOHHBIM TIPOrPaMMHBIM ~ OOeclieueHUuEeM, CBOOOJHBIM JOCTYIlI K COBPEMEHHBIM
npodeccuoHanbHbIM 0a3aM TaHHBIX U MH(OPMaLlMOHHBIM pecypcaM ceTu Internet, kK KoMIiekTam
O6ubmuoreynoro GoHAa, K CHEIUAIM3UPOBAHHON CIIPABOYHOM U Y4eOHOM TuTepatype.

- Jlunensuonnoe mnporpammHoe obOecrnedenue: Microsoft® Windows Professional 7
Russian; Microsoft® Windows Professional 10 Russian; Microsoft® Office 2010 Russian;
Microsoft® Office 2013 Russian; Microsoft® Office 2016 Russian; aHTUBUpycHas 3alura
DrWeb, Koucynbrant Intoc.

3.2 UndopmanuonHoe odecrneyenmne

[IepedyeHb OCHOBHOM W JOTIOJIHUTEIBHON JTUTEPATYPHI, YIEKTPOHHBIX PECYPCOB:

OcHoBHas nuTeparypa:

1. Mep3amsik, Apkaauii I'puropreBud. Marematuka: Anredpa U Havajga MaTeMaTHueCKOTo
ananmu3a: 10 xmacc: yriyOneHHbIH ypoBeHb: yueOHuk / A. I'. Mep3insk, [. A. Homuposckuii, B.
M. IlonskoB ; mox pen. B. E. Ilomonbckoro. - 8-e u3gaHue, crepeoTHUnHoe. - Mocksa:
[Tpocsermenue, 2024. - 477 c.: puc. - And.-IIpenm. ykas.: c. 469-474. - ISBN 978-5-09-112257-2

2. Mepamsik, Apkanuii ['puropseBud. Maremaruka: Anrebpa v Hadajga MaTeMaTHIeCKOTO
ananmu3a: 11 xmacc: yriyOneHHbIH ypoBeHb: yueOHuk / A. I'. Mep3insk, [. A. Homuposckuii, B.
M. TlonaxoB ; mox pen. B. E. Ilomonbckoro. - 7-e u3maHuwe, crepeoTunHoe. - Mocksa:
[Tpocsermienune, 2024. - 413 c.: puc. - And.-IIpenm. ykas.: c. 410-411. - ISBN 978-5-09-112258-9

3. Mep3nsk, Apkaguit ['puropseBud. Maremaruka: ['eomerpusi: 10 kmace: yrioyOneHHBII
ypoBeHb: yueOHuk / A. I'. Mep3nsk, 1. A. Homuposckuii, B. M. Ilonsakos ; nmox pen. B. E.
[Tomonsckoro. - 8- u3zmanue, crepeotunnoe. - Mocksa: IIpocsemenne, 2024. - 272 c.: puc. -
And.-Ilpeam. ykas.: ¢. 269-271. - ISBN 978-5-09-112260-2

4. Mep3nsik, Apkaguii 'puropseBud. Maremaruka: ['eomerpus: 11 kiacc: yrimyOneHHBII
ypoBeHb: yueOHuk / A. I'. Mep3nsk, 1. A. Homuposckuii, B. M. Ilonsakos ; nmox pen. B. E.
[Tomonsckoro. - 8- u3zmanue, crepeotunHoe. - Mocksa: IIpocsemenne, 2024. - 255 c.: puc. -
And.-Ilpeam. ykas.: c. 249-253. - ISBN 978-5-09-112261-9

5. Mepamsik, Apkanuii ['puropseBud. Maremaruka: Anrebpa v Hadajga MaTeMaTHIeCKOTO
ananmu3a: 10 xmacc: yriyOneHHbIH ypoBeHb: yueOHuk / A. I'. Mep3nsk, [. A. Homuposckuii, B.
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M. TlomsxoB ; mox pen. B. E. Ilomombckoro. - 6-¢ wm3maHue, CTepeoTUIHOE. - MocCKBa:
[Ipoceemenue, 2022. - 478 c.: puc. - URL: https://znanium.ru/read7id=432593. - 3aru. ¢ TUTYII.
skpana. - And.-IIpenm. ykas.: c. 469-475. - ISBN 978-5-09-101586-7

6. Mep3isik, Apkaauii I'puropseBud. Maremaruka: AnreOpa v Hadajga MaTeMaTHUYECKOTO
aHanm3a: 11 xmacc: yrimyOneHHbI ypoBeHb: yueOnuk / A. I'. Mep3msk, JI. A. Homuposckuii, B.
M. IlonsxoB ; moxm pen. B. E. Ilogonmbckoro. - 6-e¢ u3nanue, crepeoTtunHoe. - Mocksa:
[Tpoceemenue, 2023. - 411 c.: puc. - URL: https://znanium.ru/read?id=432707. - 3ari. ¢ TUTYIIL.
skpana. - And.-Ilpeam. ykas.: c. 410-411. - ISBN 978-5-09-103608-4

7. Mep3nsik, Apkaguii 'puropseBudu. Maremaruka: ['eomerpus: 10 kiacc: yriayOaeHHBII
ypoBeHb: yueOHuk / A. I'. Mep3nsk, JI. A. Homuposckuii, B. M. Ilonskos ; mox pea. B. E.
[Tononsckoro. - 7-e uznanue, crepeotuntoe. - Mocksa: [Ipocsemienue, 2023. - 271 c.: puc. - URL:
https://znanium.ru/read?id=432695. - 3arn. ¢ Tutyn. skpana. - Ang.-Ilpenm. ykas.: c. 269-271. -
ISBN 978-5-09-103609-1

8. Mepansk, Apkanuii ['puropseBud. Martemaruka: ['eomerpus: 11 kmacc: yriryOaeHHBIN
ypoBeHb: yueOHuk / A. I'. Mep3nsk, [[. A. Homuposckuii, B. M. IlomskoB ; mox pea. B. E.
[Tomonsckoro. - 7-e u3manue, crepeotunHoe. - Mocksa: [Ipocsemenue, 2023. - 256 c.: puc. - URL:
https://znanium.ru/read?id=432696. - 3arn. ¢ Tutyn. skpaHa. - And.-IIpenm. ykas.: c. 249-256. -
ISBN 978-5-09-103610-7

9. boromonos, Hukomaii BacunbeBnu. Maremaruka: yuebnuk it CIIO / H. B.
boromornog, I1. K. Camoiinenko. - 5-e¢ uz., nepepad. u gom. - Mocksa: FOpaiit, 2024. - 401 c.:
puc. - (IIpodeccuonanbroe ob6pasoBanue). - URL: https://urait.ru/viewer/matematika-
536607#page/1. - 3ari. ¢ TuTyI. 3kpana. - bubmuorp.: ¢. 398-401. - ISBN 978-5-534-07878-7

10. boromomnoB, Hukomaii BacwnbeBnu. Matematuka: Anrebpa ¥ Havajla aHalu3a:
0a3oBbIiii ypoBeHb: 10—11 kmaccer: yuebnuk st COO / H. B. Boromosos. - Mocksa: FOpaiir, 2024.
- 240 c.: puc., Taba. - URL: https://urait.ru/viewer/matematika-algebra-i-nachala-analiza-bazovyy-
uroven-10-11-klassy-544860#page/1. - 3arn. ¢ TUTYyI. 3kpana. - bubmuorp.: c. 240. - ISBN 978-
5-534-16084-0

11. boromonos, Hukonaii BacunbeBnu. Maremaruka: yriayOneHHbl ypoBeHb: 10-11
knacceel: yuebnuk gans COO / H. B. boromonos, Il. U. Camoiinenko. - 5-¢ wuzmaHue,
nepepabotaHHoe M JomnojHeHHoe. - Mocksa: IOpaiit, 2024. - 398 c.: puc., Tabm. -
(O6mmeobpaszoBarenpHbiid uki). - URL: https://urait.ru/viewer/matematika-uglublennyy-uroven-
10-11-klassy-544787#page/1. - 3arn. ¢ Tutyn. skpana. - bubnuorp.: ¢. 398. - ISBN 978-5-534-
16224-0

JlononHUTENBbHAS INTEPATYpA!

1. A6nymnuna, K. P. Maremaruka: yueOnuk mis CIIO / K. P. A6aymmuna, P. T.
MyxamerannoBa. — CapatoB: [IpodoGpa3zoBanue, 2021. — 288 c. — ISBN 978-5-4488-0941-5.
— TekcT: »neKTpoHHBIA // DIEeKTpOHHBIN pecypc mudpoBoit odbpazoBatenbHOU cpenbl CITIO
PROFob6pa3zoBanue: [caiiT]. — URL:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/99917

2. boromonos, Hukonaii BacunseBuu. IIpaktnueckue 3aHaTHs no MaremaTuke. B 2 u.:
yuebHoe nocobue g CI1O / H. B. boromonos. - 11-e u3z., nepepa6. u gon. - Mocksa: FOpaiir,
2020. - (ITlpodeccuonanbHoe obpazoBanue). - ISBN 978-5-534-08800-7.4. 1. - 2020. - 325 c.:
puc., Tabi. - bubnuorp.: c. 322-325. - ISBN 978-5-534-08799-4

3. boromonos, Hukomnaii BacunbeBud. [IpakTuueckue 3aHATHS 110 MaTeMaTUKe: yueOHOe
nocobue Juisi cpeaHero npodeccuoHanbHoro odpaszosanus / H. B. boromornos. - 11-e uznanue,
nepepabotaHHoe U JomoiHeHHoe. - Mocksa: HOpaiit, 2024. - 572 c¢. - URL:
https://urait.ru/bcode/534966. - 3armn. ¢ TuTyn. skpana. - ISBN 978-5-534-18419-8

4. boromonos, Huxonaii BacuneeBnu. IIpakTnueckue 3aHATHS N0 MareMaruke. B 2 u.:
yaeonoe nocodue mis CITO / H. B. boromonos. - 11-e u3z., nepepad. u gom. - Mocksa: FOpaii,
2020. - (ITpodeccuonansHoe obpazoBanue). - ISBN 978-5-534-08800-7. Y. 2. - 2020. - 250 c.:
puc. - bubnuorp.: c. 247-250. - ISBN 978-5-534-08803-8
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5. boromonoB, H. B. Anrebpa u Hauyama aHanu3a: YYEOHHK IS CPEIHETO
npodeccuonanbHoro oopazoBanus / H. B. boromonoB. — Mocksa: M3natensctBo KOpaiit, 2025.
— 240 c¢. — (IIpodeccuonanbHoe obpazoBanue). — ISBN 978-5-534-09525-8. — Texkcrt:
aekTpoHHBIH  //  OOpaszoBarenpHass  muatdpopma  HOpaiit  [caiit] —  URL:
https://urait.ru/viewer/algebra-i-nachala-analiza-561040#page/1

6. boromoiioB, Hukomnaii BacunseBuu. I'eomerpus: yueoHoe nocooue mist CIIO / H. B.
boromornog. - Mocksa: IOpaiit, 2024. - 108 c.: puc. - (IIpodeccuonanproe odbpazoBanue). - URL:
https://urait.ru/viewer/geometriya-536961#page/l. - 3ari. ¢ Tutyn. skpana. - ISBN 978-5-534-
09528-9

7. Marematuka. 3agadyd  C  pENICHUSAMH: Y4eOHOE TMOCOOMe Uil  CPEIHEro
npodeccuonansHoro obpazoanus / H. B. boromonoB. - 2-e u3ganue, HCOpaBiIeHHOE U
JoronHeHHoe. - Mocksa: FOpaiit, 2024. - 756 c. - (Ilpodeccuonanbroe obpazoBanue). - URL:
https://urait.ru/bcode/544899. - 3arun. ¢ Tutyi. skpana. - ISBN 978-5-534-16211-0

8. bapnymkun B. B. DnemenTs! Boiciieii MaTeMaTHku: B 2 T.: yueOuuk / B. B. bapaymikuH,
A. A. IIpokodpreB. - Mocka: Kypc: UHOPA-M, 2024. - (Cpemnee mnpodeccruoHaibHOe
obpasoanmue). - URL: https://znanium.ru/read?id=443968. - 3arm. ¢ Tutyi. skpana. - ISBN 978-
5-906923-43-1.T.1. - 2024. - 304 c.: puc. - bubaunorp.: c. 299. - ISBN 978-5-906923-05-9

9. bapaymkun B. B.DOnemenTsl BbICIIeH MaTeMaTUKU: B 2 T.: [ DIEKTPOHHBIN pecypc]:
yuebnuk / B. B. bapaymkun, A. A. IlpoxodweB. - MockBa: Kypc, 2024. - (Cpennee
npodeccuonaibHoe obpazoBanue). - URL: https://znanium.ru/read?id=443970 - 3ara. ¢ TUTYIL.
skpana. - ISBN 978-5-906923-43-1.T.2. - 2024. - 365 c.: puc. - bubmuorp.: c. 360. - ISBN 978-5-
906923-34-9

10. BoromonoB, H. B. Maremaruka: y4eOHUK Ui CpelHEro mpodecCHOHaIbHOrO
obpazoBanus / H. B. Boromonos, I1. Y. Camoiiienko. — 5-¢ u3j., nmepepad. u gom. — MockBa:
UznatensctBo HOpaiit, 2024. — 401 c. — (IIpodeccuonansuoe obpazoanue). — ISBN 978-5-
534-07878-7. — Texkct: anekTpoHHbii // ObpazoBatenbHas miaTdopma FOpait [caiit]. — URL:
https://urait.ru/viewer/matematika-536607#page/1

11. Martemartuka: HoBblil osiHbIN cipaBoYHUK A7 moArotoBku k OI'D / A. I'. Mep3msk,
B. b. Ilononckuii, M. C. Sxup. - Mocksa: ACT, 2022. - 447 c.: puc. - ISBN 978-5-17-150833-3

12. Tletnuna, E. M. DnemenTsI Boiciiel MmaTeMaTuku: yueoHoe nmocoowue nist CITIO / E. M.
[Tetnuna. — CaparoB, Mocksa: [Ipodo6pazoBanue, At [ITu Ap Menua, 2025. — 181 c. — ISBN
978-5-4488-2537-8, 978-5-4497-4377-0. — TekcT: 37EKTPOHHBIA // DIEKTPOHHBIA pecypc
nugppoBoit  obpazoBarenbHoil  cpeasl  CIIO  PROFo6pazoBanme: [caiit]. —  URL:
https://profspo.ru/old-viewer?publicationType=books&publicationld=150763

13. FOxHno, Hatanesa CepreeBna.Maremaruka: yueouuk s CI1O / H. C. FOxHo. - MockBa:
Nudpa-M, 2024. - 204 c.: puc. - (Cpennee mupodeccuonanbHoe obpazoBanue). - URL:
https://znanium.ru/read?71d=443249. - 3aru. ¢ Tutyn. skpana. - ISBN 978-5-16-014744-4

OdunuanbHble, CIPaBOUYHO-OMOIMOrpadUeCcKUe U NEPUOTUIECKUE U3TaHUSL

1. Maremaruka: HoBblil monHbIi cripaBoYHUK i1 moArotoBku k OI'D / A. T'. Mep3nsk,
B. b. ITononckuii, M. C. Skup. - Mocksa : ACT, 2022. - 447 c. : puc. - ISBN 978-5-17-150833-3
1 oKk3

Pocculickue xypHaibl

1. Pa3Benka u oXpaHa HENP: HAYYHO-TEXHUYECKUN JKypHAJ/yupenuTenu: M-Bo IPUpPO/I.
pecypcoB u 3konoruu P®, Poc. reoin. o-Bo. — Mocksa: [6.1.], 1931- . (OBC eLibrary, ¢poun I'PT),
2021-2026rr.

2. 'eone3us u kaprorpadus: opran reojaezndeckux ciayx0 crpan CHI': Beimyckaercs npu
nonaepxkke denepalibHON CIy>KOBbl TOCYIapCTBEHHON perucTpanuy, KajacTpa U kaprorpapuu
MUHUCTEPCTBA 3KOHOMHYECKOro pa3BuTHs P®d: HaydHO-TEXHMUYECKHH WM IPOU3BOJCTBEHHBIN
xypHan/yapeautensb: [ITTIK «Pockamactp». — Mocksa: IIIIK «Pockamactp», 1925- . Beixoaut
exemecsiuHo.- (OBC eLibrary, pong I'PT), 2021-2026 rr.

51


https://urait.ru/viewer/algebra-i-nachala-analiza-561040#page/1
https://urait.ru/viewer/geometriya-536961#page/1
https://urait.ru/bcode/544899
https://znanium.ru/read?id=443968
https://znanium.ru/read?id=443970
https://urait.ru/viewer/matematika-536607#page/1
https://profspo.ru/old-viewer?publicationType=books&publicationId=150763
https://znanium.ru/read?id=443249

3. Mapkmieiaepckiuii BECTHUK: HAyYHO-TEXHMUYECKHH W TPOU3BOJCTBEHHBIM >KypHaI/
MUHIIPOMODHEPT'O P®, Coro3 mapkueitnepos Poccun, ®I'VII BHUMM u np. — Mocksa:
OI'VII «'unpousermet», 1992-. (OBC eLibrary, [THN), 2021-2022rT.

4. T'opHBII XypHaJl: HAyYHO-TEXHUYECKUN M MPOU3BOACTBEHHBIN XypHAJ/ ydpeIuTenu
AK «AJIPOCA» [u ap.]. — Mocksa: Pyna u metayusl, 1825 - . Beixogut exxemecsuno. (ITHN),
2021-2025rr.

Poccuiickne 3jieKTpOHHBIE pecypchbl H 0a3bl JAHHBIX

OnekrponHas oudimoreka MPHUTY: http://elib.istu.edu/
Oo6pazoBarenpHas mwathopma «HOpaii» https://urait.ru/
DIIeKTPOHHO-OMOIMOTEeUHAas cucTeMa «Znaniumy: http://znanium.ru/
OnexTpoHHO-0nbOaHoTeuHast cuctema «PROFobOpa3zoBanuex: http://profspo.ru/
OnekTpoHHO-O0ubamoreunas cucrema IPRSMART: http://www.iprbookshop.ru/
OnexTponHas 6ubnmoreka I'pedGenrnkoB: http://grebennikon.ru/
OnexTpoHHas 6ubnuoreka «I'opHoe oOpasoBanue»: http://library.gorobr.ru/
OnexrponHas 6ubanoreka MHI] CO PAH : http://csl.isc.irk.ru/

0. CereBas anektponHas oudnuoteka (COb) : http://e.Janbook.com/

10.  Cucrema nHTepakTUBHBIX yueOHUKOB «Book On Lime» : https://bookonlime.ru/

11. DneKTpoHHO-O0ubMoTeunas cucrema "M3narensctBo Jlans" :
http://e.lanbook.com/

12.  Hayunas snekrponHas 6ubanorexka eLIBRARY.RU:
https://elibrary.ru/projects/subscription/rus_titles_open.asp

13. Hayunas snexktponnas 6ubnuoreka eLIBRARY.RU (HOB):
https://elibrary.ru/defaultx.asp?

NN R W=

JlokajbHbIe 0a3bl JaHHBIX
(Oocmyn moabKo U3 YUMAaibHLIX 347108 OUOIUOMEKU)

1. VY naneHHbIi 371eKTPOHHBINA YuTanbHbIN 3ai [Ipe3unentckoit Onbnuorexu um. b.H.
Enbuuna https://www.prlib.ru/

2. BupryaneHblii unTaneHbli 3an Poccuiickoii rocynapcrsenHoi 6uonarorexku (PI'b)
: https://www.rsl.ru/

3. DNEeKTpOHHAsk CUCTEMA HOPMAaTUBHO-TEXHUYECKON JOKyMeHTaluu « Texakcrnepr»

4. Crnpasounas npasosas cuctema "Koncynsrant [Imroc"
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4 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHS YYEBHOI'O IIPEIMETA

KOHTpOJ'IB U OLCHKa pPE3YJIbTAaTOB OCBOCHHA NpPEAMETaA MPEAYCMATpUBACT CICAYIOLINEC
KOHTPOJIbHO-OLICHOYHBIC CPCACTBA:

Koanl komnerennuii KoHTpO/ILHO-011eHOYHbIE CPeACcTBA
(OK, IIK) *
OK 01 -0OK 6 - MpaKTHYeCKue padoThI;
IIK 1.7. - TECTOBBIE 3aJaHUS IS TEKYILETO KOHTPOJIS,
K 4.1. - KOHTPOJIbHBIE PAOOTHI;
[IK 4.2. - SK3aMEHALIMOHHBIE 3aJIaHUS ISl IPOMEKYTOYHOU
11K 4.7. aTTECTALUH.
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