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1. HACIHOPT PABOYEM ITPOT'PAMMBbI YYEBHOI'O HNPEIMETA
«MATEMATHUKA»

1.1. O6a1acTh NpuMeHeHUs1 padoyeil MPOrpaMmbl

PabGouast mporpamma SBIsIeTCSA YacTbl0 OCHOBHOW MpodecCHOHAIbHOU
obpazoBatenpHoit mporpamMmbl CIIO mo cmenmanbHocTH 35.02.18 TexHosorus
nepepadoOTKU JPEBECUHBI.

Pabouas nmporpamma paszpaborana Ha ocHoBe TpeOoBanuii ®I'OC COO u
nojoxkeHnit denepanbHOl 00pa30BATENBHOM MIPOTpaMMbl CPEIHETO OOIIETro
oOpa3oBaHMUs.

1.2. MecTto Yy4eOHOro mnpeamMera B CTPYKType 00pa3oBaTe/ibHOM
NMporpaMmal

VYyeOnblii npeameT «MareMaThka» OTHOCUTCS K MNPO(UIBHBIM Y4YEOHBIM
npeaMeTam o011eo0pa3zoBaTEILHOM MOTOTOBKH.
Ocoboe 3HaueHWe y4deOHBIM NpeAMET HUMeeT Mpu (OPMUPOBAHUU U

Pa3BUTHHU 06IIII/IX KOMHGTGHHHﬁ:

OK 01. BeiOupatp cmocoObl pemieHuss 3agad  MpodeccrnoHaIbHOMI
JESATETbHOCTH PUMEHUTEIHHO K PA3IMYHBIM KOHTEKCTaM

OK 02. Hcmonwp3oBaTh COBpPEMEHHBIC CpEACTBA TIOWCKA, aHAIM3a U
WHTEpHIpeTanuu HHPOPMAINK, ¥ WHHOPMAITMOHHBIE TEXHOJIOTUH JIJISI BBITTOTHCHUS
3a51a4 mpodecCuoHaIbHOU IeITeTLHOCTH.

OK 03. [TmanupoBath U peaqn30BbIBaTh COOCTBEHHOE POHECCHOHATHFHOE U
JMYHOCTHOE pasBUTHE, MPEANPUHUMATEITHCKYIO JEeSITETbHOCTD B
npodeccuoHabHON cdepe, UCIOIb30BaTh 3HAHUS IO MPaBOBOM M (PUHAHCOBOM
I'PaMOTHOCTH B Pa3JIMYHBIX KU3HCHHBIX CUTYAIHSX.

OK 04. DddexkTnBHO B3auMOACHCTBOBaTh M pabOTaTh B KOJUJICKTHBE M
KOMaH/Ie.

OK 05. OcymecTBisiaTh yCTHYI0O M THCBMEHHYIO KOMMYHHKAIIMIO Ha
rocyapcTBeHHOM si3bike Poccuiickoit Deneparii ¢ y4eToM OCOOEHHOCTEH
COIMAJIBHOTO U KYJIbTYPHOTO KOHTEKCTA.

[IK 2.2. KontposmpoBaTh coOmtofieHne pabOTHUKAMH TEXHOJIOTHYECKOM
JUCITUTLTHBI.

CornacHo ydeOHOMY T1ulaHy T0 crenuanbHocTH 35.02.18 TexHosorus
nepepabOTKU JAPEBECHUHBI KaXKbIH OOyYarOUIUNCs BBIMOJHAECT WHIWBUAYaJIbHBIN
MIPOEKT M0 OJHOMY M3 YUEOHBIX MPEAMETOB 00IIe00pa30BaTEIHLHOM MOATOTOBKH (B
toM uucie o YIIII.01 Maremaruka):

NunuButyanbHBINA TPOEKT (MMPEMETOM HE SBIsieTcs) — 32* gaca.



1.3. [lnannpyeMble pe3yabTaTbl OCBOCHHS Y4eOHOI0 MpeaMeTa

B paMKaX OCBOCHHUA yqe6Horo nmpeamMeTa «MaremaTnka» 00eCIIeUnBaeTCs
JOCTHKCHUC 06yllaIOIHI/IMI/ICH JIMYHOCTHBIX, MCTAIIPpCAMCTHLIX H IIPCAMCTHBIX

pE3yNbTATOB:

[Inanupyemsle
pE3yJIbTaThl OCBOCHHUS

OCHOBHBIE I10Ka3aTeNIN OLEHKU Pe3yJIbTara

JluunocmHusie pPEe3Vibmanivl, 6 MOM HuUucjie.

B gactu T'paKIaHCKOI'O
BOCIIMTaHUA

-c(pOpMHUPOBAHHOCTh TPAXAAHCKOW MO3UIMH O0ydYaroIIerocs Kak
AKTUBHOTO M OTBETCTBEHHOI'O UJIEHA POCCHMCKOro OOIIEeCTBa,
MpEJICTaBICHUEe O MaTeMaTHYeCKUX OCHOBAaX (YHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJICHUH, IPOLETYP IPAKIAHCKOT0 00IIECTBa
(BBIOOpBI, OMpPOCHI W JApPYroe), yMEHHE B3aUMOACHCTBOBATH C
COIMAJILHBIMA WHCTUTYTAMU B COOTBETCTBHHM C UX (DYHKIUAMH U
HA3HAYCHHUEM.

B yactu
MaTpUOTUYECKOTO
BOCHOUTAHUA

- c(hOPpMHUPOBAHHOCTh POCCUMCKON T'PaKIaHCKOW HUICHTUYHOCTH,
YBaXXEHUSA K IPOLUIOMY M HACTOSIIEMY POCCHIICKOM MaTeMaTHKH,
LIEHHOCTHOE OTHOULIEHUE
K JOCTH)KEHHMSIM PpPOCCHUHCKMX MaTE€MaTUKOB U  POCCUKCKOU
MaTeMaTHIEeCKOHN IIKOJIBI, HMCIIOJIb30BaHUE JOTUX I[OCTI/I)KGHI/Iﬁ B
JIPYTHX HayKax, TEXHOJIOTUAX, cepax SKOHOMHKH;

B vacTtu nyxoBHO-
HPaBCTBEHHOT'O
BOCHHTAHUS

- OCO3HaHME JYyXOBHBIX ILIEHHOCTEH POCCHUHCKOrO  Hapoja,
c(OPMHPOBAHHOCTh ~ HPABCTBEHHOTO  CO3HAHHUS,  AITUYECKOTO
MOBE/ICHHUS, CBA3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTUKECHHM
HAayKd W JEATENbHOCTBIO YYEHOTO, OCO3HAHHME JMYHOTO BKIJIAZa B
MOCTPOCHHE YCTOWYMBOIO OYAYILETro;

B yacTtu >creTnueckoro
BOCHHUTAHUSA

- O3CTETHYECKOC OTHOIICHUEC K MHDY, BKJIFO4as OCTCTUKY
MaTeMaTHYeCKUX 3aKOHOMEpPHOCTeH, OOBEKTOB, 3aJay, PpEUICHHH,
pacCyXIeHHI, BOCIIPUMMYHUBOCTD
K MaTeMaTH4YE€CKUM acleKTaM pa3JIMuHbIX BUJIOB HCKYCCTBA;

B yactu ¢usmnueckoro
BOCITUTAHHUS

- c(OpMHUPOBAHHOCTh YMEHMSI IPUMEHATh MaTeMaTUYECKUE 3HAHUS
B HHTepecax 370poBOro u 0Oe3omacHOro oOpas3a >KU3HH,
OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 37I0POBBIO (310pOBOE IUTAHUE,
cOaJaHCUPOBAHHBI PEXUM 3aHATUH W OTIbIXa, pEryispHas
¢uznyeckass aKTUBHOCTh), (PU3NYECKOE COBEPILIEHCTBOBAHHUE IpU
3aHATHAX CIIOPTUBHO-03J0POBUTEIBHON AESITEIBHOCTHIO;

B wactu Tpynosoro
BOCIIUTaHUS

- TOTOBHOCTH K TPY/y, OCO3HAHUE IICHHOCTH TPYIOIOOHS, HHTEPEC K
pa3iaudHbIM chepam mpodeccHOHANTBHON NesSTeNbHOCTH, CBS3aHHBIM
c MAaTeMaTUKOMN
u e MPUIOKEHUSIMU, YMEHHE COBEpIaTh OCO3HAHHBIM BBIOOP
Oynymel mpodeccud W peaan30BBIBaTh COOCTBEHHBIC KU3HCHHBIC
TUTaHBI, TOTOBHOCTH u CHOCOOHOCTh
K MaTeMaTH4YeCKOMYy OOpa30BaHMI0O W C€aMOOOpa3OBaHHWIO Ha
MPOTSKEHUH BCEW >KM3HU, TOTOBHOCTh K aKTHBHOMY YYacTHIO B
pEIIeHNY TPAKTHYSCKUX 3a/1a4 MAaTEeMAaTHYSCKOW HAITPaBICHHOCTH;

B vactn
SKOJIOTUYECKOT'O
BOCHUTAHUSA

- c(hOPMUPOBAHHOCTb  JKOJIOTUYECKOH KYyJIbTYpbI, IOHUMaHUE
BIUSHUS COLIMAJIbHO-D)KOHOMUYECKUX TIPOLIECCOB HA COCTOSIHHUE
OPUPOJHONM M COLMAJIbHOM Cpeabl, OCO3HAaHHE TIJI00ATBHOTO
XapakTepa SKOJOTMYECKUX IMpoOJIeM, OpHUEHTAlUsl Ha NpPUMEHEHHE
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MaTeMaTUYeCKNX 3HAaHWUW IS pelieHus 3ajad B o0yacTu
OKpY’KaloIlIle cpeapl, IUIAaHUPOBAHHE IIOCTYIIKOB U OLIEHKH HX
BO3MOJKHBIX ITOCJICICTBUI I OKPY’KAIOIICH CPEIbI,

B yactu nennoctu
HAY4YHOTO MMO3HAHUS

- c(hOpPMHUPOBAHHOCTHL  MHPOBO33PEHHS,  COOTBETCTBYIOIIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHON MPAaKTUKH,
MMOHUMaHUe MaTeMaTU4eCKOU HayKHU

KakK C(l)epBI YeJIOBEUECKON JACATCIIBHOCTH, 3TaIllOB eé pa3sBUTHA U
SHAYUMOCTHU JIA Pa3BUTHUA LHUBUWIW3ALWH, OBJIAACHUC SA3BIKOM
MaTeMaTHKH H MaTeMaTHYeCKOH KYHBTypOﬁ Kak Cp€IaCTBOM
MOo3HaHuA  MHpa, T'OTOBHOCTbH OCYHICCTBJIATDH IMPOCKTHYIO )51
HCCIICA0BATCIIbCKYIO ACATCIIBHOCTE HHAUBHUAYAJIbHO U B I'PYIIIIC.

[Inanupyembie
pe3yIbTaThl OCBOCHUS

OCHOBHBIC TIOKa3aTeIH OLICHKHU pe3yJibTaTa

Memanpedmenfmble pesyilbmamal, 6 nom yucie.

1. Ynusepcanvuvie yuebnvle noznasamenvhule 0eluCmaus

Ba3oBeie 1ornyeckue
ENUCTBUS

- BBIBJIATH M XAapaKTEpPU30BaTb CYILECTBEHHbIE IIPU3HAKU
MaTEeMaTUYeCKUX  OOBEKTOB, MOHSTHM, OTHOIIEHUH  MEXIYy
HOHATUSAMU, GOPMYJINPOBATh ONpPENEICHUs TOHITUH, YyCTaHABIUBATb
CYLIECTBEHHBIH  IpPHU3HAK  KJIacCU(PHUKALMU, OCHOBAHMS  JJIs
0000111eHUs M CPAaBHEHUS, KPUTEPUH IPOBOAUMOTO aHAIIN3A;

- BOCIIPUHHUMATh, (HOPMYIHPOBATh U NPEOOPA3OBBIBATH CYKICHHS:
YTBEPAUTENIbHBIE U OTPHULIATENbHBIC, €IMHIUYHbIE, YaCTHBIE U OOLINE,
YCIIOBHBIE;

- BBIABIATH MAaT€MAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3H U
NpOTHBOpEYHs B (aKTax, JAHHBIX, HAOMIOJICHUSAX U YTBEP)KICHHSX,
npeiaraTb KpUTEPUH
JUISl BBISIBJICHUS] 3aKOHOMEPHOCTEN U IIPOTUBOPEYHI;

- JIeJIaTh BBIBOJBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, AETYKTHUBHBIX
Y MHIYKTUBHBIX YMO3aKJIFOYEHUH, YMO3AKJIFOUEHHUH 110 aHAJIOTHH;

- TPOBOIUTH CaMOCTOSATENIBHO JOKa3aTEIbCTBA MAaTEMaTHYECKUX
YTBEpXKACHUM (IpsAMble W OT TPOTHUBHOIO), BBICTPaUBAaTh
apryMeHTalHIo, IPUBOJIUTH IIPUMEPBI
U KOHTPIPUMEPBI, OOOCHOBBIBATH COOCTBEHHBIE CYXACHUS H
BBIBO/IBI;

- BBIOMpaTh Ccmocod pemeHus y4eOHOW 3amayu  (CpaBHHUBATh
HECKOJIbKO BapHAHTOB PELICHUs, BEIOMpaTh Hanbosiee MoAXOIAIINN ¢
y4€TOM CaMOCTOSITEIbHO BbIIETICHHBIX KPUTEPHEB).

bazosrie
HCCIIeJ0BAaTEILCKHE
NEeNCTBUS

- HCIIOJB30BAaTh BOIPOCHl KaK MCCIEI0BATEIbCKUI HWHCTPYMEHT
MO3HaHUs, POPMYIUPOBATH BOIPOCHL, (PMKCUPYIOIINE TPOTUBOPEYHE,
npobieMy, yCTaHAaBIMBaTh HMCKOMOE M JaHHOE, (OpPMHPOBATH
TUIIOTE3Y, ApI'YMEHTHPOBATH CBOIO MO3UIMIO, MHEHHUE;

- IPOBOJIUTH CAMOCTOSATEIBHO CIUIAHUPOBAHHBIM OKCIIEPUMEHT,
HCCJIEIOBAaHUE MO YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4eCKOIro
00BeKTa, SBICHMS, IPOLECCa, BBISBICHUIO 3aBUCUMOCTEH MEX1y
00BeKTaMu, SIBJICHUSIMH, ITPOLIECCaMU;

- CaMOCTOSITeNbHO (OPMYIMPOBATH OOOOIIEHUS U BBIBOJABI 11O
pe3ynbTaTaM NpoBeAEHHOIO HAa0JI0IEHNUs, UCCIIEIOBAHUSI, OLICHUBATh
JIOCTOBEPHOCTb MOJIyYEHHBIX PE3YJIbTATOB, BBIBOJOB M 0000IICHUI;

- TPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE MpoLEcca, a TaKXKe
BBIJIBUTATh NPEANOJIOKEHHS O €TI0 PA3BUTUH B HOBBIX YCIIOBHUSIX.




Pabota c nadopmanmeit

- BBIABJIATH JeuUUTH MH(OPMALMHU, NAaHHBIX, HEOOXOAUMBIX MIJIs
OTBETA Ha BONPOC U I PELICHUS 3aJauH;

- BBIOMpaTh HH(OpPMALMIO M3 HCTOYHUKOB PA3IUYHBIX THUIIOB,
AHAJIU3UPOBATH, CUCTEMATU3UPOBATb U HHTEPIPETHUPOBATH
MH(OPMALIKIO Pa3IMYHbIX BUJOB U (HOPM IMpEICTaBICHHUS;

- CTPYKTYpHpOBaTh HH(OpPMAIHIO, MPEACTABIATh €€ B Pa3IMUHBIX
dbopMmax, UILTIOCTPUPOBATH TpaduUecKy;

- OICHMBATh HAAGKHOCTH WHQPOPMAIMU IO CAMOCTOSATEIHHO
c(OpMYyJIPOBAHHBIM KPUTEPHUSIM.

2. VnueepcanvHvle KOMMyHUKAmMUEHble 0elCmaUs

OO01enne

- BOCIIPUHUMATh M (HOpMYNHpOBaTh CYXKICHHS B COOTBETCTBUH C
YCIOBHUSMHU M IENSIMU OOIICHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh
CBOIO TOYKY 3peHus B YCTHBIX
U THCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHUS IO XOAY pEIICHHS
337124, KOMMEHTUPOBATH MOJyYCHHBIN PE3yIbTaT;

- B X0/1e 00CYKJIeHHUS 33/1aBaTh BOIPOCHI TI0 CYIIECTBY 00CYKaaeMOi
TEeMbI, MpoOJeMbl, pemaeMoil 3aJauu, BBICKAa3bIBAaTh  WUJICH,
HAIlCJICHHbIE Ha TIOMCK PEIICHHS, COTMOCTABIISATH CBOM CYXIEHUS C
CYXICHUSMH JIPYTUX YIaCTHUKOB Juaora, 0OHapyXHBaTh pa3iIHyne
U CXOACTBO TMO3WIHMH, B KOppekTHOW Qopme dopmymupoBars
Pa3HOIIIACHS], CBOM BO3PAKCHUS;

- TPEACTaBIATh PE3YIbTAThl PEUICHUs 33Jayd, JKCIEPUMEHTA,
UCCJIECOBAaHMs, IPOEKTa, CAaMOCTOSTEIBHO BBIOMpATh  (opmMaT
BBICTYIUICHHS C Y4Y€TOM 3ajad Ipe3eHTald U OCOOCHHOCTEH
ayIUTOPHHU.

CoBMecTHasd
NEATENBHOCTD

- TOHHMMaTh U HCIIOJIb30BAaTh IPEUMYIIECTBA KOMAaHAHOM U
WH/IMBUYaJIbHOW paboThl IPU pellieHUH YYeOHbIX 3a/1a4, IPUHUMATh
1elb COBMECTHOW JESATEeNIbHOCTH, IUIAaHUPOBAThb OPTaHU3AILMIO
COBMECTHOH paloThl, pacnpeAensTb BUAbl padoT, JTOrOBapHBaThCA,
o0cyxaaTh TpolecC W pe3yiabTaT padboThl, 0000IIaTh MHEHUS
HECKOJIBKUX JTIOCH;

- y4acTBOBaTh B I'pyHHoBbIX (popmax paboThl (0OCykaeHHs, 0OMEH
MHEHHUH, «MO3TOBBIE IITYPMbI» W HHBIE), BBIOJHATH CBOIO YacTh
paboThl M KOOPJAWHUPOBATH CBOM JIEHCTBUS C APYTUMHU UJIEHAMH
KOMaH/Ibl, OIIEHUBATh KAYECTBO CBOETO BKJIaJa B OOIIM MPOAYKT IO
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMU B3aMMOICHCTBUSI.

3. Vnusepcanvnule pecynsmugnvie oeticmeusl

Camoopranuzanus - COCTaBJIAATH IJIaH, AJITOPUTM PELICHUS 3a/1auH,
- BBIOMpaTh CIOCOO PEIICHHS C YYETOM HMEIONIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOKHOCTEH,
- aQpTyMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C Y4ETOM
HOBOI WH(OpMAITUH.

CaMOKOHTpOJIb - BJIQJICTh HABBIKAMHU ITO3HABATEIHHOW PEQIICKCHU KaK OCO3HAHUS

COBEpUIAEMBIX  JEHCTBUH M  MBICIMTEIBHBIX IIPOLECCOB, UX
pe3yabTaTOB, BIAJETh CIOCO0AMHM CAMOIPOBEPKH, CaMOKOHTPOJIS
IpolLecca U pe3yJibTaTa pelIeHHs] MaTeMaTHYeCKON 3a/1auH;

- IpeIBUIETh TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPU PEIICHUN
3aa4i, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTh HAa OCHOBE HOBBIX
O00CTOSITENCTB, JaHHBIX, HaMJEHHBIX OMIMOOK, BBISIBICHHBIX
TPYIHOCTEH;

- OLICHHMBATh COOTBETCTBUE PE3YNbTaTa LN U YCIOBUSAM, OOBICHATH
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OPUYMHBl  JOCTHIKCHUS  WIM  HENOCTHIXKEHHMS  PE3YyJbTaToB
NeSITeTbHOCTH, HaXOUTh OMIMOKY, AaBaTh OLIEHKY MPHOOPETEHHOMY
OIIBITY.

[Inanupyembie
OcHOBHBbIE TIOKA3aTENIN OLIEHKHU pe3yJibTaTa
pe3yIbTaThl OCBOCHUS
IIpeomemnvie 1) cBOOOAHO ONEPUPOBATH TMOHATUAMH: PpAIMOHAJIBHOE YHCIIO,
pe3yrbmamuol OeckoHeYHasl nepuoauydeckas ApoOb, MPOLEHTHI, HUPpalMOHAIbHOE

YKMCJI0, MHOXKECTBA PALMOHAIBHBIX M JCHCTBUTEIBHBIX YHCEN,
MOJYJIb ICHCTBUTEIBHOTO YUCIIA; TPUMEHSTH APOOU M MPOLEHTHI JIIS
pelleHus] NPUKIAAHBIX 3a7a4 M3 Pa3JIM4YHBIX OTpacicd 3HAHUN H
peasIbHOM KU3HU; IPUMEHATDH NPUOIMKEHHBIE BBIUNCIICHHUS], IpaBUia
OKpYIJICHUS, MPUKHIKY M OLCHKY pPE3yJbTaTa BBIYUCIICHUN;
CBOOOJTHO ONEPUPOBATHh MOHSATHEM: CTENEHb C IIENBIM MOKa3aTeleM,
UCIOJIb30BaTh MOAXOAAILYI0 (OpMY 3alUCH IEHCTBUTENbHBIX YHCEI
JUISL pELICHUs] NPaKTUYEeCKUX 3aJad U MpPeICTaBICHUsS JaHHBIX;
CBOOOJTHO ~ ONEpPHPOBATH IOHATHEM: apU(PMETHUYECKUd KOpPEHb
HATYpaJIbHOH CTENEHH; CBOOOIHO ONEPUPOBATH MOHITUEM: CTETICHb C
palMOHATIBHBIM IOKa3aTeseM; CBOOOIHO ONEpPUpOBATH MOHATHUAMU:
JorapupM UWCIa, JACCATUYHBIE W HaTypajbHBIE JIOTapH(MEI;
CBOOOJTHO OIEPUPOBATH MOHATUSAMHU: CHHYC, KOCHUHYC, TaHIEHC,
KOTaHI'€HC YWCJIOBOIO apryMEHTa; OIEpUPOBAaTh  IOHATHUAMU:
apKCUHYC, apPKKOCUHYC M apKTaHI'€HC YMCIOBOI'O apryMeEHTA.

2) cBOOOTHO OIEPUPOBATH TOHITUSMH: TOXICCTBO, YpaBHEHHE,
HEPABEHCTBO, PABHOCUJIBHBIE YPAaBHEHHUS U YPaBHEHMsI-CIIEACTBUS,
PaBHOCUJIbHBIE HEPABEHCTBA; IMPUMEHATh PA3JIUYHBIE METO]IbI
peLIeHHs] PALMOHAIBHBIX M JApOOHO-PALlMOHAIBHBIX YpaBHEHHUH,
INPUMEHSTh METOJI HHTEPBAJIOB I PELIEHUSI HEPABEHCTB; CBOOOIHO
ONEpUPOBATh NOHATUAMU: MHOTOWIEH OT OJHOW IE€PEMEHHOM,
MHOTOYJIEH ¢ MHedbMH KO3 (dULHEeHTaMH, KOPHM MHOTrOYJIeHa,
IPUMEHATh JIEJICHME MHOIOWIEHa Ha MHOTOWIEH C OCTaTKOM,
teopeMy be3y u Teopemy Buera s pemienus 3agad; cBOOOJHO
ONepUpPOBATh MOHATUSAMU: CUCTEMA JIMHEWHBIX ypaBHEHUI, MaTpUILIa,
ONpEACINTENb MaTpULbl 2 X2 M €ro TEOMETPUYECKUH CMBICIH,
WCIIOJIH30BaTh CBOMCTBA OMpeAenuTesss 2 X 2 Jyisi BBIYMCICHUS €Tr0
3HAUEHUS, MPUMEHATh ONPEACIUTENN JJIs PELICHUs CUCTEMBI
JUHEHHBIX ypaBHEHUH, MOJEIMPOBATh pealbHble CHUTYallud C
MOMOUIBI0  CHUCTEMBl  JIMHEWHBIX  ypaBHEHHUH,  HCCIEIO0BATh
IIOCTPOEHHBIE MOJENIM C IOMOILIBIO MATPUIl U OIpPEICIIUTENEH,
MHTEPIPETUPOBATH MOJIYYEHHBIN Pe3yabTaT; UCIIOJIb30BaTh CBOICTBA
JENCTBUI ¢ KOPHSAMU JJIsi TpeoOpa3oBaHus BBIPAKEHUI; BBIIOIHATH
npeoOpa3oBaHUsl YHCIOBBIX BBIPAKEHHUH, COJEpXKAIIUX CTENEHH C
paloHaIbHBIM MOKa3aTesleM; HCIOJIb30BaTh CBOMCTBA JIOrapu(MOB
JUIs TpeoOpazoBaHMsl JIOTapU(PMUUYECKHX BBIPAXKEHUN; CBOOOIHO
ONEepUpPOBaTh MOHATUSIMU: HppAllMOHANbHbIE, IIOKa3aTeJIbHbIE U
Jorapu(pMHUECKUE YpaBHEHHsI, HAXOIUTh UX PELICHUS C MOMOIIbIO
PAaBHOCWIIBHBIX TIEPEXOJOB WM OCYIIECTBISAS IPOBEPKY KOPHEH;
OPUMEHSATh  OCHOBHBIE  TPUTOHOMETpUYECKHE  (OpPMYNBI  JUIS
npeoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAXKEHUI; CBOOOJTHO
ONEpUPOBAaTh  IOHATHEM:  TPUTOHOMETPUYECKOE  YpaBHEHHE,
MPUMEHSITh HeoOXoauMble (OPMYIIBI JUIsl PeIlIeHUs] OCHOBHBIX THUIIOB
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TPUTOHOMETPUYECKUX  YPaBHEHMI;  MOJEIMPOBaTH  pealibHbIE
CHUTYallUd Ha s3bIKE aireOpbl, COCTABIATH BBIPAKECHUS, YpaBHEHUS,
HEPAaBEHCTBA II0 YCIOBUIO 3ajaud, MHCCIEN0BaTh IOCTPOCHHBIE
MO/IEJNIN C UCIIOJIB30BAHMEM allllapaTa ajareOpsl.

3) cBOOOMHO OIEPUPOBATh MOHATUAMU: (PYHKIUSA, CIIOCOOBI 3aJaHHsI
¢byHkuuu, B3auMHO oOpaTHble (DYHKIMH, KOMIO3MLIUA (DYHKIIHIA,
rpaduk QYHKIUH, BBIIOJIHATH JJIEMEHTapHbIE MpeoOpa3oBaHus
rpadukoB (yHKIMH; CBOOOJHO ONEPUPOBATH MOHITHIMH: OOJIACTH
onpezieNieHuss U MHOXECTBO 3HaueHUW (yHKUMU, HYIU (DyHKUIUH,
POMEKYTKH 3HAKOIIOCTOSIHCTBA, CBOOOJTHO OIIepPUPOBATH
HNOHATUSIMHM: YETHbIE W HEYETHbIE (YHKIUHU, MEPUOIUYECKUE
(GyHKUINU, TPOMEXYTKH MOHOTOHHOCTH (YHKLIHUH, MAaKCUMyMBbI U
MUHUMYMBl (YHKIMK, HauOojblllee W HaWMEHbIIee 3HAuYeHUE
(GyHKIMKM Ha TMPOMEXYTKE; CBOOOJHO OINEPHPOBATH MOHATHSIMH:
cTernieHHast QYHKIUS ¢ HATypalIbHBIM U IIeJIbIM MoKa3aTesneM, rpadux
CTETeHHO! (DYHKIIMU C HATYPAIIbHBIM U LENBIM MTOKa3aTeneM, rpaduk
KOpPHS N-OM CTemeHW Kak (yHKIUU OOpaTHOM CTemeHu ¢
HATYpaJbHBIM MOKa3aTeJeM; OIEPHPOBATh TMOHATHIMHU: JIMHEHHAas,
KBaJpaTUuHass W  ApOOHO-IMHEWHas  (YHKIUHU,  BBIIOJIHATH
AIIEMEHTAPHOE MCCIIEIOBAHNE U TTOCTPOCHHUE UX TPpauKOB; CBOOOIHO
OTEepUPOBATh TMOHATUSMU: I[IOKa3areiabHas U Jorapudmuueckas
(GyHKINHU, UX CBOMCTBA M TpadUKH, UCMOIB30BATh MX IpaduKu IS
pellieHuss  ypaBHEHUH; CBOOOAHO  OMEpUPOBATH  MOHATHUSIMH:
TPUTOHOMETPHUECKAS OKPY>KHOCTB, oTpeneneHne
TPUTOHOMETPHYECKHUX byHKIUH YHCIIOBOTO apryMeHTa;
UCTIONB30BaTh TpaduKu (YHKIUN JUIS MCCIIEIOBAHUS MPOIIECCOB H
3aBHCHMOCTEH MPU pelIeHUH 3a/1a4 U3 APYTUX YUeOHBIX IPEIMETOB U
peanbHON JKWM3HHU, BBIpaXaTb (OpMyJaMH 3aBHCUMOCTH MEXIY
BEJIMYUHAMU;

4) cBOOOMHO OMEPUPOBATH MMOHATUAMHU: apupMeTHUYECKass W
reoMeTpuuecKas nporpeccus, 0OECKOHEUHO yOBIBaro1Ias
reoMeTpuyecKass MpOTrpeccHs, JIMHEHHbIA W HKCIOHEHIUAIbHBIN
pocT, (opMyna CIOXKHBIX TPOLEHTOB, HMMETh IIPECTABICHHE O
KOHCTaHTE;, WCIIOJIb30BaTh MPOTPECCHH ISl PEUICHUS peabHBIX
3ajjau MPHUKIAJHOTO XapaKkTepa; CBOOOJHO ONEepUpOBaTh MOHATUSIMMU:
MOCJIEIOBATENBHOCTD, CIIOCOOBI  3aJaHusl TOCIIEI0BaTELHOCTEH,
MOHOTOHHBIE W OlpaHUYEHHBIE I10CIEI0BATENBHOCTH, IOHUMATh
OCHOBBI 3apOXJIEHUS MAaTEMaTHYeCKOr0 aHalM3a KaK aHalm3a
OECKOHEYHO  MalblX; CBOOOJHO  ONEPUPOBATH  MOHATHIMMU:
HenpephIBHbIE (YHKIMM, TOYKH paspbeiBa rpaduka QyHKIHH,
acCUMIITOTHI rpaduka (yHKIMH; CBOOOIHO OMEPUPOBATH MOHATHUEM:
GyHKIMs, HEmpepbhlBHAS HAa OTpe3Ke, MPHMEHSITh CBOICTBa
HEMpepbIBHBIX ~ (QYHKIMA AN pelleHus  3a1ad;  CBOOOJIHO
OTIEPHPOBAThH TIOHATHSIMH: TIepBasi ¥ BTOpasi MPOU3BOIHBIC (YHKIINH,
KacaTenbHast K TpapuKy (PyHKIMH; BRIYUCISATH POU3BOIHBIE CYMMBI,
MPOM3BEACHUS, YaCTHOTO W KOMIIO3HMIMU IIBYX (YHKIUH, 3HATH
IIPOU3BO/IHBIE 3JIEMEHTAPHBIX byHKUINH; UCIIOJIb30BATh
FeOMETPUUECKUNA U (PU3NYECKHUI CMBICI MPOU3BOAHOM Ui pelIeHUs
3ajay.

5) cBOOOIHO OMEPHUPOBATH MOHITHSIMH: MHOYKECTBO, OIMEPAIlUH HaJI
MHOXECTBaMH; HCIOJIb30BATh TEOPETHKO-MHOXECTBEHHBIN ammapar
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JUIsl OTIACAHUS PEANIBHBIX MTPOLIECCOB U SIBJICHUH, IPU PEIICHUU 3a1a4
U3 APYruX y4eOHBIX MPEAMETOB; CBOOOIHO OMEPUPOBATH MOHATUSIMHU:
OIpeJiCIICHuE, TeopeMa, YPaBHEHHUE-CIIEJICTBUE, CBOMCTBO
MaTeMaTHYeCKOro  OOBeKTa,  JI0Ka3aTeIbCTBO,  PAaBHOCUIIBbHBIC
YPaBHEHHUS U HEPABEHCTBA.

6) cBOOOIHO ONEPHPOBATh MOHATUSIMH: HATYPAILHOE U 1I€JI0€ YUCIIO,
MHO’KECTBA HATYPAJIbHBIX M LIEJIBIX YUCEJN, MCIOIb30BaTh IIPU3HAKU
nenumoct nenslx uucen, HOJ[ m HOK HaTypanbHbIX uucen s
pelieHust 3ajad, MNpPUMEHATh anroput™ EBknmpa; cBoOOJHO
OIIEpUPOBATH  IIOHATHEM OCTaTKa [0 MOXYJI0, 3alUChIBaTh
HaTypaJIbHbIE YHCIA B PA3IAYHBIX IO3UIMOHHBIX CHUCTEMAX
CUMCIICHUS; CBOOOJHO OINEPHPOBATH MOHATHUSIMH: KOMIUIEKCHOE
YUCJIO M  MHOXECTBO KOMIUIEKCHBIX  4YMCEJ, IPEICTABIATH
KOMIUICKCHBIC YHCJIa B anreOpamyecKkoil W TPUTOHOMETPUYECKOU
dopme, BBINOJHATH apUPMETHUYECKHE Onepaluyd C HUMH U
n300paxkaTb Ha KOOPJUHATHOMN IJIOCKOCTH.

7) cBOOOMHO  OHEPHPOBATH  IMOHATHSAMH:  HPPALMOHAIBHEIC,
II0OKa3aTeJIbHbIC

u JorapuMuyeckue HEpaBEHCTBA, HAXOJIUThb MX pEIIeHUs C
MOMOUIbIO PABHOCUJIBHBIX MEPEXO0B; OCYILECTBIATh OTOOpP KOpHEH
OpU  pELICHUH TPUTOHOMETPUYECKOIO ypaBHEHMS; CBOOOIHO
OIIEPUPOBATH  IOHATHEM  TPUTOHOMETPUYECKOE  HEPABEHCTBO,
IPUMEHATh HE00X0AUMbIe (POPMYJIbI Il PEIIEHUs] OCHOBHBIX TUIIOB
TPUTOHOMETPUUYECKUX  HEPABEHCTB;  CBOOOJHO  OINEPHPOBATH
HOHSTHAMM: cucrema " COBOKYITHOCTb YpaBHEHUI
U HEPaBEHCTB, DPABHOCWIbHBIE CHUCTEMBl M CHCTEMBI-CIEACTBUSA,
HaxXOJUThb PEIICHHUS CHUCTEMBI U COBOKYIHOCTEH palMOHAaJIbHbIX,
UPPALMOHATIBHBIX, NTOKA3aTENbHBIX U JIOTapU(PMHUUECKUX YpaBHEHUMN
U HEPAaBEHCTB; peEIIaTh  PALMOHAIBHBIE, HPPALUOHAJIBHBIC,
MOKa3aTelbHble,  JIOTApU(PMUYECKHME U  TPUTOHOMETPUUYECKHE
YPaBHEHHsS M HEPABEHCTBA, COZAEpXkKAallUe MOAYJIH U IapameTphl;
NPUMEHSTh TIpaduueckue MeToAbl s PpEeLIeHUS YpaBHEHHH U
HEPaBEHCTB,

a TaKKe 3a7a4 ¢ IapaMeTpamu; MOJEIUPOBATH PEAIBHBIE CUTyallUU
Ha  s3bIK€  aireOpbl, COCTaBJIATH  BBIPAKEHUS, YypaBHEHUS,
HEPaBEHCTBA M MX CHUCTEMBbI II0 YCJIOBHUIO 3a/ayd, MCCIIEI0BATh
IIOCTPOCHHbIE MOJIEIM C HCIOJb30BaHMEM ammapara anreopsl,
MHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yibTarT.

8) crpoutp rpadukd KOMMO3MIMH (GYHKIHHA C [OMOIIBIO
AJIEMEHTApPHOIO MCCIICOBAaHUS M CBOWCTB KOMIIO3HMIIMM JBYX
(GyHKUMH; CTPOUTH TeOMeTpUYeckre oOpa3bl ypaBHEHUH H
HEPAaBEHCTB Ha KOOPAMHATHOM IUIOCKOCTH; CBOOOJHO ONEpHUPOBATH
MNOHATUSAMU: T'paUKd TPUTOHOMETPUUECKUX (DYHKIHI; MPUMEHSTh
GyHKIMM 178 MOJEIMPOBAaHUS M MCCIENIOBAaHUS  PealbHBIX
IIPOLIECCOB.

9) wuCIOaB30BaTh MPOM3BOAHYIO IS HCCICNOBaHUS (DYHKIMK Ha
MOHOTOHHOCTb

U SKCTPEMYMbI; HaXOAWTh HauOOJIbllIee U HAaUMEHbIlEee 3HAuEHUs
(GYHKIMU HENpephIBHONH Ha OTpe3Ke; HCIOJIb30BATh MPOM3BOJIHYIO
JUISL HAXOKJICHUS HAWJIYYILIEro PEMIEeHUs B IPUKJIAJHBIX, B TOM YHUCIIE
COLIMAJIbHO-DKOHOMUYECKHX, 3aJa4ax, Uil ONPENCIICHUs] CKOPOCTU U
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YCKOpPEeHHsl Tporiecca, 3amaHHoro Qopmynoid win rpadukoM;
CBOOOJTHO ONIEpUPOBATh MOHATHIMU: NEPBOOOpa3Hast, ONpeaeIEHHbIH
UHTErpajl, HaXOIUTh MEepBOOOPA3HBIE AIIEMEHTAPHBIX (YHKIUH H
BBIYUCIIATh MHTErpan no (opmyne Hprorona—JleiiOHMIa; HAXOAUTH
IUIOIIAN TUIOCKUX (Uryp M OOBEMBI TEN C MOMOIIBIO MHTETpala;
UMEThb TMPEJCTaBICHHE O MaTeMaTHYECKOM MOJICIMPOBAHUU Ha
npumepe cocrtaBieHHs AuddepeHIHanbHBIX ypaBHEHUI; pemarhb
NPUKIAJHBIE 337adyd, B TOM YHCIIE COLHAIbHO-?PKOHOMHYECKOTO M
(Gu3HYECcKOTo XapakTepa, CpeICTBAMI MaTEMaTHYECKOTO aHAIH3a.

10) cB0OOIHO OmMEpHPOBATh OCHOBHBIMH MOHSATHSAMHU CTEPEOMETPUU
IpU PEIICHNUH 3a/1a4 ¥ MPOBEICHUN MaTEeMaTHYECKUX PAaCCyKICHH;
NPUMEHATh aKCHOMBI CTEPEOMETPHH U CIEACTBHA W3 HUX IMpH
pELICHUH TeOMETPHYECKHX 3a/ad; KIacCU(PHUIUPOBATH B3aUMHOE
pacroyio’)keHHe  MPSMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B
IPOCTPAHCTBE, NPSAMBIX M IUIOCKOCTEl B MPOCTPAHCTBE; CBOOOIHO
OIIEPHPOBATH MOHATUSMH, CBS3aHHBIMH C YIJIAMH B INPOCTPAHCTBE:
MEXAy MPSIMBIMH B MPOCTPAHCTBE, MEXKIY HPSMOU M IUIOCKOCTBIO;

cBOOOJIHO OIEpPUPOBATH ITOHATHUSMH, CBSA3aHHBIMU c
MHOTIOIpaHHMKaMM; CBOOOJHO pAacHO3HABAaTh OCHOBHBIE BUJIbI
MHOT'OI'DAaHHUKOB (mpusma, pamMu/a, IIPSIMOYTOJIBHBIN

napajuienenumnen, Ky0);  KiaccMQUIMpPOBaTH  MHOTOTPAHHUKH,
BBHIOMpAsi OCHOBAHUS JIsi KJiacCHU(UKAIMU; CBOOOTHO ONEPUPOBATH
MOHSTHUSIMH, CBA3aHHBIMU C CEYEHHEM MHOTOIPAaHHUKOB IIOCKOCTBIO;
BBIIIOJHATh  MApAJJICNIbHOE, LEHTPAJIBHOE U OPTOTOHAJIBHOE
MpOeKTUpoBaHUE (GUTYp Ha IJIOCKOCTh, BBIMOJHATH H300pa’KeHUs
buryp Ha IUIOCKOCTH; CTPOUTh CEYEHHS MHOI'OI'PDAaHHUKOB
Pa3IMYHBIME METOJaMH, BBIIOJHATH (BBIHOCHBIE) IIIOCKUE YEPTEKH
U3 PUCYHKOB IPOCTBIX 00BEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHU3Y;
BBIYUCIIATh IUIOMAAM MOBEPXHOCTEH MHOTOIpaHHMKOB (IpU3Ma,
nUpamMuaa), TEeOMETPHUYECKUX TeJI C TMpPUMEHEHHEM (OpMYIT;
CBOOOJTHO ONEpUPOBaTh MOHATUSAMU: CUMMETPHsS B IPOCTPAHCTBE,
LEHTD, 0Ch
U IJIOCKOCTb CHMMETPHM, LIEHTP, OCb M IUIOCKOCTb CHUMMETpUU
¢burypsl; cBOOOJHO ONEPUPOBATh MOHITHSIMH, COOTBETCTBYIOIIUMU
BEKTOPAaM M KOOpJAMHATaM B IPOCTPAHCTBE; BBIMOJIHATH JEHCTBUS
HaJ BEKTOpaMU; pelaTh 3a7aud Ha JI0Ka3aTeIbCTBO MaTeMaTHUYECKUX
OTHOLIEHMH M HaXO0XJIEHUE TIE€OMETPUYECKHX BEIMYMH, NPUMEHSA
U3BECTHbIE METOAbl MpPH PELIEHUH MaTeMaTU4YecKuX 3ajad
MOBBIIEHHOIO UM BBICOKOTO YPOBHSA  CJIOXKHOCTH; IPUMEHSTH
npocTeiimune IpOrpaMMHBIE CpeacTBa u ANEKTPOHHO-
KOMMYHMKAI[UOHHBIE CUCTEMBI IIPU PEIIEHUH CTEPEOMETPHUYECKHX
3aJa4; U3BJIEKaTh, MpeoOpa3oBbIBAaTh U  HMHTEPHPETUPOBATH
UHPOPMALIMI0O O MPOCTPAHCTBEHHBIX TE€OMETpUYECKHX (urypax,
MPEJICTABICHHYIO HA YePTEKaX U PUCYHKAX; MPUMEHSAThH OJy4YEeHHbIE
3HaHUS HAa MPaKTUKE: CpPaBHMBaTh M aAHAJIU3UPOBATH PEATbHBIE
CUTyalluu, MPUMEHSITh H3yYEHHbIEe IOHATHS B IpoLlecCe MOMCKa
pelieHuss ~ MaTeMaTHYecKd  cHOpMYyIHUpPOBAHHON  MpOOIEMBI,
MOJIETTUPOBATh peasibHbIe CUTYalluu
Ha A3BIKE TE€OMETPUH, HCCIEN0BAaTh IOCTPOCHHBIE MOJAEIU C
MCIIOJIb30BaHUEM T€OMETPUUYECKHX NOHATUH W TeopeM, ammapara
anreOpbl, penaTh MPakKTUYECKHE 33/1a4M, CBA3aHHBIE C HAX0XK/IEHUEM
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FEOMETPUUECKUX BEJIMYUH; HMETh MpPEACTaBICHUS 00 OCHOBHBIX
JTanax pa3BUTHS TEOMETPUU KaK COCTAaBHOW dYacTH (yHIaMeHTa
pPa3BUTHSA TEXHOJIOTHH.

11) cBOOOAHO  oOmEpUPOBATH  MOHSATHSIMH, CBSI3aHHBIMH  C
UWIMHIPUYECKON, KOHMYECKOM U cepudeckoll MOBEPXHOCTIMH,
OOBSCHATH  CIOCOOBI  TOJYYCHHUS, OIEPUPOBATH  MOHATHIMH,
CBS3aHHBIMU C TeJlaMU BpallleHUs: LUIUHAPOM, KOHYCcOM, chepoil u
[IapOM; pacro3HaBaTh Teja BpalleHus (IHIMHAP, KOHYyC, chepa H
map) W OOBACHATH CHOCOOBI  IMOJYYEHHUS T  BpallCHUS;
KJIacCU(UIUPOBATh B3aUMHOE PACIOJIOKEHHUE Cephbl U MIOCKOCTH;
BBIUUCIISITH BEJIMYUHBI 3JIEMEHTOB MHOTOTPAaHHUKOB U TeJl BpallleHHUs,
00BbEMBI M IUIOIIAAM TIOBEPXHOCTEH MHOTOIPDAaHHMKOB M Tl
BpallleHUs, FTEOMETPUUYECKUX TeJl C IPUMEHEHHEeM (popMyI1; CBOOOIHO
OTEpUPOBATh TMOHATHSMH, CBSI3aHHBIMH C KOMOWHAITUSIMU — Tell
BpallleHHs 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIUCAHHBINA B cdepy
Y OITMCAHHBIA 0KOJIO c(epsbl, chepa, BOUCAHHAS B MHOTOTPAaHHUK HITH
TEJIO BpAILEHUS; BBIUUCIATH COOTHOIICHUS MEXIYy IUIOMIAIIMU
MOBEPXHOCTEH M 00bEMaMU TOIOOHBIX TEII;, U300pakaTh H3ydacMbIe
Gburypsl, BBINOJHATH (BBIHOCHBIC) IIOCKHUE UYEPTEKU U3 PUCYHKOB
NPOCTBIX OOBEMHBIX (HUTYp: BUA CBEpXY, COOKY, CHHU3Y, CTPOHUTH
CEUEHHs TeJl BpallleHUs; U3BJIEKAaTh, HWHTEPIPETUPOBATh U
peoOpa3oBHIBATH WH(OPMAIIHIO 0 MIPOCTPAHCTBEHHBIX
reoMeTpuyeckux  Qurypax, NpEICTaBICHHYIO Ha  YepTrexax
U PUCYHKax; CBOOOJHO ONEPHPOBATh TMOHSATHEM BEKTOp B
MPOCTPAHCTBE; BBIMOJIHATH OMNEpPAallMd HAJ BEKTOpaMH; 3a/1aBaTh
IUIOCKOCTh YPaBHEHHEM B JICKapTOBOM CHCTEME KOOPAUHAT; PeIiaTh
reOMEeTPUYECKUE 3a/1a4ll Ha BBIYHMCIECHUE YIJIOB MEXIY MPSAMBIMH U
TUTOCKOCTSIMH, BBIYMCIICHHE PACCTOSHHUM OT TOYKH JO IJIOCKOCTH, B
[[eJIOM, Ha MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METoJAa TIpH
pelIeHny; CBOOOJHO ONEPUPOBATH TIOHSATHUSMH, CBS3aHHBIMH C
JBUKEHHEM B IIPOCTPAHCTBE, 3HATH CBOWCTBA JBUKEHHI; BBITIOTHATH
n300pakeHIsI MHOTOTPAaHHUKOM | TeJ BpaIIeHUs IPU MapaieIbHOM
MEepeHoce, EHTPAIbHON CHMMETPHUH, 3€pPKAIbHON CHMMETPUU, MpHU
MOBOPOTE BOKPYr TMpPsSIMOM, MpeoOpa3oBaHUsl TMOJ00US; CTPOUTH
CEUYEHHsS MHOTOTPAaHHUKOB W TeJ BpaIllEHUs: CEYCHMs IMIMHIpA
(mapajutelbHO W TEPHEHIUKYISPHO OCH), CEYeHHs KOHyca
(mapajuielbHOE OCHOBAaHHMIO U TPOXOJMINEe Yepe3 BEpUIMHY),
CeueHMsI 1Iapa; WCIOIH30BATh METOIBI TOCTPOCHHUS CEYCHUI: METO/
CJIEZIOB, METOJl BHYTPEHHErO IMPOEKTHPOBAaHUS, METOJ IepeHoca
CEeKyIIeH IUIOCKOCTH; JOKa3bIBaTh T'€OMETPHYECKHE YTBEPIKICHHS,
MPUMEHSITh reOMETPUUYECKUE (bakThbI TUTST peleHus
CTEpEOMETPUYECKHUX 33/ad, MPEINoJaralonX HECKOJIbKO IIaros
pEeIlIeHus, eClIi YCIIOBUS MPUMEHEHHs 33/1aHbl B SIBHOM M HESIBHOM
dopme; pemarh 3amadd  Ha J0Ka3aTeNbCTBO MaTEMaTHYECKUX
OTHOIICHUI W HaX0XJICHHWE T€OMETPHUECKHUX BEIUYHH, MPUMEHSThH
NpOTPaMMHBIE  CPEACTBA M AJIEKTPOHHO-KOMMYHHKAIIHOHHBIE
CUCTEMBl TPHU PEIICHUU CTEPEOMETPUUYECKUX 3a7ad; MPUMEHSThH
MOJTyYCHHBIC 3HAHUS Ha TPAKTHKE: CPaBHHUBATH, aHAIM3UPOBATH H
OIICHUBATh PEANbHBIE CHUTYaIlH, NMPUMEHSITh H3yYeHHBbIC MOHSITHSI,
TEOpPEeMBI, CBOWCTBA B TpOIeCcCe IMOWCKA PEUICHHS MaTeMaTHYECKH
c(hopMyIUpOBaHHON MPOOIEMBI, MOJEIUPOBATh PEAIbHBIE CUTYallUU
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Ha S3bIKE TE€OMETPUHU, MCCIEI0BAaTh IMOCTPOCHHBIE MOJAEIN C
UCIIOJIb30BAaHUEM T'€OMETPUUECKHUX IOHSATUH M TEOpeM, almapara
anreOpsbl, peniath NPaKTUYECKUE 3a/1a4H, CBSI3aHHbIE C HAXO0XKICHUEM
FeOMETPUYECKUX BEIMYUH, HWMETh MPEACTaBICHUS 00 OCHOBHBIX
dTamax pa3BUTUS TEOMETPUM KaK COCTaBHOM 4acTu (yHIaMeHTa
Pa3BUTHS TEXHOJIOTUM.

12) cBoOOAHO omepupoBaTh MOHATHSAMH: rpad, IUIOCKUH Tpad,
CBSA3HBIN rpag, yTh
B rpade, uenb, LHUKI, JEpeBO, CTENEHb BEPIIUHBI, JIEPEBO
CIIy4alfHOTO OSKCIIEPHMEHTa; CBOOOJHO OMNEPUPOBATH MOHATHIMH:
CIy4yaWHBI  JKCIIepUMEHT  (OmbBIT),  CIy4aliHOEe  COOBITHE,
DJIEMEHTApHOE  CIIydallHOe COOBITHE  (DJIEMEHTApHBIA  UCXOJ)
CIIy4aifHOTO OIIbITa, HaXOAUThb BEPOATHOCTU COOBITUH B ONBITAX C
PABHOBO3MOXHBIMH ~ JJIEMEHTAPHBIMH ~ COOBITHUSIMH;, HAXOAWUTh U
dbopMynupoBaTh COOBITUSA: MepeceueHue, OOBEAMHEHHE JIaHHBIX
cOOBITHH, COOBITHE, TNPOTHUBOIIOJIOKHOE JIAHHOMY, HCIOJIb30BATh
JuarpaMmbl Diliiepa, KOOPJIAWHATHYIO MPSAMYIO JUIsl PEIICHMs 3a]ad,
MOJIB30BAThC  (OPMYNIOH  CIOKEHHST ~ BEPOSTHOCTEH  JUIS
BEPOATHOCTEH JABYX U TpeX CIy4YalHbBIX COOBITHIi; OMEpUPOBATH
MNOHATUSIMU: YCJIOBHAsi BEPOSTHOCTb, YMHOXEHHE BEPOATHOCTEH,
HE3aBHCHUMBIE COOBITHS, JIEPEBO CIy4alHOTO OKCIIEPUMEHTA,
HAXOJUTh BEPOSTHOCTU COOBITUH C MOMOUIbIO IIPAaBUJIa YMHOXKEHMUS,
JepeBa CIy4yallHOTO OIBITAa, HUCIOJB30BaTh (HOPMYIy TOJTHOM
BeposTHOCTH, (Gopmyny balieca mpu pemreHun 3amad, OMpEesiTh
HE3aBHCUMOCTh COOBITUH 1O (QopMmyne © 1O OpraHu3aluu
CIIy4aifHOTO SKCIIEPUMEHTA; IPUMEHATh U3y4YeHHbIEe KOMOMHATOPHBIE
dbopMyIbl A7l IEPEUNCIICHHS DIEMEHTOB MHOXECTB, 3JIEMEHTAPHBIX
COOBITHI  CIIydalHOTO OIBbITA, pEIIEeHUus 3aJady [0 TeOopuu
BEPOSITHOCTEW; CBOOOJHO ONEPUPOBATH TMOHATHSAMU: OWHAPHBIH
CIIy4aiiHbI ONBIT (MCIBITaHHE), YCHEX W HeyJauya, He3aBHUCHMbIE
UCTIBITAHUS, CepUsl UCIBITAHUN, HAXOIUTh BEPOSTHOCTH COOBITHMA: B
CEepUM MHCITBITAHUM J1O0 NEpBOro YCIeXa, B CEpUU HCIBITAHUN
bepHyniau, B ombITe, CBA3aHHOM CO CIIy4ailHBIM BBIOOPOM W3
KOHEYHOM COBOKYIHOCTH; CBOOOJHO ONEpUpPOBATh IOHATUSMHU:
Clly4aiiHas BEJIMYMHA, DPACIpPENEICHUE BEPOATHOCTEW, Iuarpamma
pacnpezeneHusi, OMHapHas ciydaiiHas BeJIMYMHA, T€OMETPUUYECKOE,
OMHOMMAIBHOE pacIipe/ieIeHue.

13) onepupoBaTh MOHSATHSIMH: COBMECTHOE pPAaCHpEICICHUE JBYX
ClyuyaliHBIX ~ BEJIMYHMH, MCIIOJB30BaTh  TAaONMIy COBMECTHOIO
pacnpeneneHuss JABYX CIOy4YyallHBIX BEJIMYUH JUISL  BBIJCJICHUS
pacnpeneneHuss KaKIOW BEIUYMHBI, OIPENEICHHs] HE3aBUCUMOCTHU
CIy4alHBIX ~ BEJIMYMH;  CBOOOJAHO  ONEPUPOBaTH  IMOHSATUEM
MaTEMaTHYECKOT O OKUJaHUS city4aitHo# BEJIMYMHBI
(pacnpenenenus), IPUMEHSTh CBOMCTBA MATEMAaTUYECKOTO OXKHUAAHUS
IPU PEIIEHUH 33434, BBIYMCIATH MaTEMAaTUYECKOE OXKHJAHUE
OMHOMHAJIBHOTO ¥ TEOMETPUYECKOTO pacHpenesieHnuid; CBOOOHO
ONEpUPOBATh MOHATHUAMHU: IUCIEPCUS, CTAHIAPTHOE OTKJIOHEHUE
CIIy4yallHOM BEJINYMHBI, IPUMEHATh CBOMCTBA JHUCIIEPCUN CIIy4aitHOU
BENIMYUHBI (pacmpeneneHusi) TMpu PelIeHUWH 3a7ad, BbIYUCIATH
TUCHEPCUI0 M CTaHJIAPTHOE OTKJIOHEHHE TI€OMETPUYECKOTO U
OMHOMMAJIBHOTO  paclpeieeHul; BBIYUCIISITh  BBIOOPOYHBIE
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XapaKTepUCTUKU MO TAHHOW BBHIOOPKE M OLICHUBATH XapaKTEPUCTUKU
reHepaibHOU COBOKYITHOCTH JTAHHBIX o BBIOOPOYHBIM
xapaktepuctukaM. OneHUBaTh BEPOATHOCTH COOBITUH U MPOBEPSTH
MPOCTEUIIINE CTATUCTUUYECKUE THUIOTE3bl, MONb3YSICh H3YYECHHBIMHU
pacnpeieleHUsIMU.

2. CTPYKTYPA U COAEPKXAHUE YYEBHOI'O IIPEIMETA
«MATEMATUKA»

2.1 O0bem yueOHOT0 mpeaMeTa U BUAbI YUeOHOH padoThl

JUTsL OYHOUM POpMBI OOyUEHHUS

Bup y4eOHoii padoThI Oovem uacoes

VYyeOHas nesaTebHOCTD (BCETro) 336
YyeOHble 3aHTHS 00yJaromerocs (BCero), B TOM YUCIIE: 300
OCHOBHOE COJICPIKaHUE

JIEKLIUA 202

NPAaKTUYECKHUE 3aHATHS 98
CamocTtosTenbpHas pabora o0ydaromerocs (Bcero) 20
Koncynbranus (npu naruuuu) 8
[TpomexxyrouHas arrectanusi B OpMe 9K3amMeHa 8

Bcepoccuiickas mnpoBepouHas paboTa (MpU HaAIWYUKM TIO JTAHHOMY
y4eOHOMY TMpeaMeTy), opraHuzyemass B paMKaxX MEpPOINPUATHI MO OIEHKE
KauecTBa oOpa30oBaHus, MPOBOAMTCS 3a cUeT 00bEMA BPEMEHHU, OTBEJIEHHOTO Ha
y4€OHBIN MPEIMET, COTIaCHO HOPMATHUBHO-TTPABOBBIM aKTaM.
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2.2 TeMaTHYeCKHUIl IUIaH U coJepkaHue yueOHOro npeamera «MaremMaTuka

JUIsE O9HOM (opMBI 00yUEHUS

HaumeHnoBanue Couepma}me yqe6H0ro MaTepuajia NpakKTUICCKUEC 3aHATUA, O0BeM
pa3aenoB U TeM caMoCTOsTeNbHas paboTa 00yJaroIuxcs JacoB
1 2 3
1 cemectp 90/42
Pazpgen 1. YUnucia u BerunciieHuss. MHOKeCTBA.
Tema 1 ConepxaHue yueOHOro MaTepuaa 8/2
Pasputue nonsatusa | 1 | 1.1lenble u panuoHanbHbIe Yncia. JleicTBUTENbHbIE Yncia. IIpubamKkeHnble BeraucaeHns. [IpuonmkeHHOe 3HAYCHIE
0 4ucie BEJIMYMHBI U TIOTPEITHOCTH PUOKECHHH. 2
2 | 2.KommuiekcHble yncna. ApudMeTrHaecKkre AeHCTBUS Hall KOMIUIEKCHBIMH YHCIIAMH. 2
3 | 3.KommuiekcHbie uucna. TpuroHoMmerpudeckas Gpopma 3amucy 9ucia 2
4 | AllpakTnyeckas padora Ne 1 «[loHATHE MHOXKECTB YHCEID) 2
5 | 5.BxomHO# KOHTPOIb 2
Paznen 2. ®ynkuuu u rpaduku
Tema 2 ConepxaHue yueOHOTo MaTepuaia 8/4
DOyHKIHMH, X 6 | 1.®ynkuuu. CriocoOsl 3aganus GyHkumn. I'paduku ¢ynkimu. CoiicTBa QyHKIMU. 2
CBOWCTBA U 7 | 2.06patnbie pynknuu. O6nacTh onpeaeneHus 1 001acTh 3HaYeHNH oOpatHol ¢yHkiun. ['paduk oOpaTHOH 2
rpaduxmu. ¢ynkmu. CiaoxxHast QyHKIMS (KOMIIO3HILNS)
8 | 3.IIpaktuyeckasi padora Ne 2 «Pynkuun. CoiicTBa QyHKIHI» 2
9 | 4.IlpeobpazoBanue rpadukoB GhyHKIWA. Buasl npeobpa3zoBaHmid. 2
10 | 5.l1pakTnyeckas padora Ne 3 «IIpeoOpazoBanus rpaguKoB GYHKIMI 2
11 | IIpodeccrnoHaTLEHO-OPHEHTHPOBAHHOE COACPIKAHNE 2
6. Oncanue MPOU3BOJICTBEHHBIX MPOIECCOB ¢ TOMOIIBIO TPaPUKOB (PYHKITUIA
Pasznen 3. OcHOBBI TPUTOHOMETPHH
Tema 3 Conepsxanne yaeOHOTO MaTepraa 8/6
Tpuronomerpuyec | 12 | 1.Pajmannas Mepa yria. BpamarensHoe aBmwkenne. TPUTOHOMETPHYECKAsE OKPYKHOCTh 2
Kue BelpakeHusa | 13 | 2.CuHyc, KOCHHYC, TAHI'€HC ¥ KOTaHTeHC unciia. OCHOBHBIE TPUTOHOMETPHUYECKUE TOKICCTRA, 2
14 | 3.IlpakTnyeckas padora Ne 4 «TpuroHomerpuueckie (PYHKIIUH YUCIOBOTO apPTyMEHTa 2
15 | 4.®opmyinel npuBeaeHusi. CHHYC, KOCUHYC U TAHT'€HC CyMMBI M pa3HOCTH ABYX yriioB. CHHYC 1 KOCHHYC JBOHHOTO 2
yrina. @opMyIIbsl OJI0BHHHOTO yria. [IpeoOpa3oBaHus CyMMBI TPHTOHOMETPUYECKUX (DYHKIMH B TPOM3BEICHUE U
IPOM3BEICHHS B CyMMY. BhIpaskeHne TpuroHoMeTpudeckux yHKIUi depe3 TAHr€HC MOJIOBHHHOTO apryMEHTa.
16 2

S5.IpakTnyeckas padora Ne 5 «OcHOBHBIE (OPMYJIIBI TPUTOHOMETPUN
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17 | 6.IIpeobpazoBaHMsI MPOCTEHITUX TPUTOHOMETPHICCKIX BEIPAKCHUH. 2
18 | 7.IlpakTnyeckas padora Ne 6 «[IpeoOpazoBanus NPOCTEHIINX TPUTOHOMETPUIECKUX BHIPAKCHHI 2
Tewma 4 Conepxanue yueOHOTO MaTepraa 4/2
Tpuronomerpuuec | 19 | 8. Tpuronomerpuyeckue QyHKIMHU, UX CBOICTBA U rpaMKH 2
Kue QyHKIUH. 20 | 9.IIpaxTtmueckas pabora Ne 7 « TpuroHomerpuueckue QyHKIUN. 2
21 | 10.006patHbIe TpUrOHOMETpUIECKUE PYHKIMU. APKCHHYC, apKKOCHHYC, apKTaHTCHC YHCIA. 2
Tema 5 Conepxanue yueOHOTO MaTepraa 8/6
Tpuronomerpuuec | 22 | 11.IlpocTeiine TPUrOHOMETPUIECKUE YPABHEHUSL. 2
Kue ypaBHeHuss 1 | 23 | 12.MeTosibl peleHnst TPUroHOMETPUYECKUX YPABHEHHH. 2
HEpPABEHCTBA. 24 | 13.PemeHue TPUTOHOMETPUIECKUX YPAaBHEHHH. 2
25 | 14.IlpakTuueckas padora Ne§ «lIpocreiinine TpUrOHOMETPHUUECKUE YPABHEHUSI» 2
26 | 15.IIpocreiiniyie TPUrOHOMETPUYECKHE HEPABEHCTBRA. 2
27 | 16.J1pakTnyeckas pagora Ne9 «lIpocreiimme TpUroHOMETpHUYECKHAE HEPABSHCTBA 2
28 | 17.I1pakTnyeckas padora Nel( «CructeMbl TPUTOHOMETPHUYECKUX YPABHEHUIN 2
Paznen 4. Crepeomerpust
Tema 6 Conepxanue y1eOHOro MaTepraia 6/2
Bgenenue B 29 | MpodeccoHATHLHO-OPHEHTHPOBAHHOE COAEPIKAHIE 2
CTEPEOMETPHIO. 1.Bugap! mnockux ¢uryp u ux mwiomap. IIpakTuko-opueHTHpOBaHHbIE 331a4H B Kypce T€OMETPHH Ha INIOCKOCTH.
30 | IIpoheccnoHaTbHO-OPHEHTHPOBAHHOE COJICPIKaHNE 2
2.0OCHOBHBIE POCTPAHCTBEHHBIE (PUTYPBI. AKCHOMBI CTEPEOMETPHH.
31 | 3. Terpasap. [Tapaenenue. 2
32 | 4. llpaktnyeckas pagora Ne 11 «Ceuenus. 3a1a4n Ha IOCTPOCHUE CEUCHUIN. 2
Tema 7 Conepxanre yaeOHOTo MaTepHaa 12/8
[Ipsmble u 33 | 5.ITapamienbHOCTh MPSIMBIX M TUIOCKOCTEH. 2
IUTOCKOCTH B 34 | 6. IpakTuueckas padora Ne 12«[lapajuienbHOCTh NPSIMBIX M TUIOCKOCTENY. 2
MPOCTPAHCTRBE. 35 | 7. llepneHANKYIIPHOCTD NPSIMBIX U INIOCKOCTEH. 2
36 | 8. IleprieHAUKYJISIp ¥ HAKJIOHHAS. YTOJI MEXIY MPSIMOM U TIIOCKOCTHIO. 2
37 | 9. Teopema 0 Tpex NMeprHeHANKYJIsIpax. 2
38 | 10.ITpakTnyeckas padora Ne 13 «Teopema 0 Tpex MepHEHIUKYISPAX. 2
39 | 11. Isyrpannsiii yroa. IlepneHIMKyIIpHOCTb IBYX INIOCKOCTEH. 2
40 | 12. TIpakTu4yeckasn padora Ne 14 «IlepreHIUKYIAPHOCTE B TPOCTPAHCTBEY. 2
41 | 13. I'eomeTprueckue npeoOpa3oBaHus IPOCTPAHCTRA. 2
42 | 14. IlpakTnyeckasi padora Ne 15 «[Ipsimble U ITIOCKOCTH B IPOCTPAHCTBE» 2
Paznen 5. KopHu, crenenu u norapumsl.
Tema 8 | Conepxanne yaeGHOro Marepuana 10/6
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Kophu u crenienun. | 43 | 1.Kopuu u ctenenu. KopHu HaTypallbHO#M CTENEHH M3 YMCIIA U UX CBOMCTBA. 2
44 | 2. IlpakTyeckasi pa6ora Ne 16 «KopeHb N-0ii CTeNeHN U ero CBOHCTBa» 2
45 | 3. CteneHu ¢ pallMOHAIBHBIMH TTOKA3aTeNISIMU, X CBOMCTBA. CTEIIEHN C ACHCTBUTEIBHBIMH TIOKA3aTEISIMH, HX 2
CBOMCTBA.
46 | 4. [IpakTuueckasi padora Ne 17«CTeneHu ¢ paliOHAIBHBIME [TOKA3aTEISIMH, HX CBoicTBa. CTEIEHH C 2
JIeHCTBUTEIBHBIMU MIOKA3ATEISIMH, MX CBOHCTBa.
47 | 5. VippaunoHaJibHbIC YPaBHCHUsI U HEPABCHCTBA 2
48 | 6.J1pakTuueckas padora Ne 18 «VppannoHanbHbIe YpaBHEHVS 1 HEPABEHCTBA» 2
49 | 7. Crenennas ¢pyukius [Ipeodpa3oBaHus palioHABLHBIX, HPPAUOHATBHBIX, CTEIICHHBIX BBIPAKECHUI. 2
50 | 8. KopHu u creneHn 2
Tema 9 Conepxanre y4eOHOTro MaTepraia 10/2
TlokazarenpHas o1 | 9. Iloka3zaTenbHast PYHKIUS. 2
yHKums. 52 | 10. TToka3aTenbHbIC ypaBHCHUSI. 2
53 | 11. [Noka3aTenbHbIC HEPABECHCTRA. 2
o4 | 12. TlokazaTenbHBIC HEPABCHCTBA M YPABHEHUSI. 2
95 | 13.CucreMbl MOKa3aTeNbHBIX YPAaBHEHHUH. 2
56 | 14.IlpakTnyeckas padora Ne 19 «Iloka3arenpHble ypaBHEHUS U HEPABSHCTBAY 2
Tema 10 ConepxaHue yueOHOTO MaTepraa 16/4
Jlorapugmsi. 57 | 15.Jlorapudm. IpaBuna aerictuii ¢ orapudmamu. [lepexos K HOBOMY OCHOBAHHIO. 2
58 | 16. JleiicTBus ¢ norapudMamu. 2
59 | 17. Jlorapudmuueckas GpyHKIusI. 2
60 | 18. IlpakTHyeckasi padora Ne 20 «[IpeoOpa3zoBaHus MOKA3aTEIBHBIX U JIOTAPH(PMUUECKUX BBIPAKESHHID) 2
61 | 19. Jlorapudpmudeckre ypaBHEHUs 2
62 | 20. Jlorapudmuyeckne HepaBeHCTBA 2
63 | 21. Jlorapudmuueckne ypaBHEHHs] 1 HEPABEHCTBA 2
64 | 22.Cucrembl JorapuMUIECKUX YpaBHEHUI 2
65 | 23.IIpakTnyeckas pagora Ne 21 «JlorapupmMuieckue ypaBHEHHUs 1 HEPABEHCTBA» 2
66 | 24.KonTpoabHas padora «Mroru 1 cemectpa» 2
Hroro Jlexunii — 90 yacos
3a 1 cemectp [IpakTnueckux padot — 42 yaca
CamocrosiTenpHas padoTa K 9K3aMeHY 12
KoHcynbTanum x sK3aMeny 2
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[TpomexxyTouHast aTTectanus B popme sx3amena 4
2 cemecTp 112/56
Paznen 6. BekTopsl B IpOCTpaHCTRE.
Tema 11 Coneprxanue y4eOHOrO MaTepuaia 10/6
KoopauHatel n 67 | 1.IlonsTue BekTOpa Ha TIOCKOCTH M B pocTpaHCcTBe. Buabl BekropoB. JlelicTBus ¢ Bekropamu. Onepanun Hal 2
BEKTOPBL. BEKTOPAMH.
68 | 2.Pemienne npakTHYECKUX 3a/aY. 2
69 | 3. lIpakTuyeckas padora Ne 22 «BeKTOphI B MPOCTPAHCTBE» 2
70 | 4. Metop xoopauHat B mpocTpancTBe. [IpsMoyronpHas cucTeMa KOOpIWHAT B MTPOCTPAHCTBE. 2
71 | 5. Meton xoopauHat B mpoctpancTBe. KoopnuHatel BekTopa. CBs3b MEKAY KOOpAWHATAMH BEKTOPA H 2
KOOpJMHATAMU TOYEK.
72 | 6.Pemenne 3agad. KoopinHATHI 1 BEKTOPHI 2
73 | 7. llpaktuyeckas padora Ne 23 «MeToa KOOPAMHAT B IPOCTPAHCTBEY 2
74 | TlpodeccroHaIbHO-OPUESHTUPOBAHHOE COJICPKAHKE
8.IIpakTnyeckas padora Ne 24 «KoopanHaTHas MI0CKOCTh. BeIUnciieHre pacCTOsHUN | TUIOIIA/AEH Ha TNIOCKOCTH. 2
KonmuecTBeHHBIE pacdeTh».
Pazgen 7. MHOrOrpaHHUKH U KpYTJble TeJa.
ConeprxaHne yaeOHOTo MaTepHaa 10/6
75 | 1. TlonsiTue MHOTOTrpaHHKKA. Ero aneMeHThI: BeplivHb, pedpa, rpanu. [Iuaronans. Ceyenue. Boimykibie u 2
HEBBIMYKITbIE MHOTOTPaHHHKH.
76 | 2 ITpusma. [apastenenumnen 2
77 | 3. lupamua. Bujabsl mupamu. 2
Tema 12 78 [ 4.1 Gora Ne 25 Il 2
. [IpakTuyeckas padora Ne 25 «Ilnomans NOBepXHOCTH MHOTOTPAHHHUKOBY
MHOrOrpaHHHKH 79 5.Cummetpust B mpoctpancTBe. CUMMETpHs B KyOe, MapaJuiesenuriesie, pu3Me, mupaMuze. 2
80 | IpodeccroHanbHO-OPUEHTHPOBAHHOE COJICPKAHHE 2
6.1Ipumepsl cummeTpuii B mpodeccun.
81 | 7. lIpakTnyeckas padora Ne 26 «[IpaBuiibHbIC MHOTOTPAaHHUKHY. 2
82 | 8. [IpakTnyeckas pagora Ne 27 «MHOrOrpaHHUKN» 2
Tema 13 Cozeprkanue yueOHOro MaTepuaa 8/2
Tena BpameHus 83 | 9.ITumuH P, IWIHHIPUIECKAs TIOBEPXHOCTD. [1I0IIa b MOBEPXHOCTH IAIHH/IPA. 2
84 | 10. Konyc, KoHMuecKas OBEPXHOCTb. 11Toma s MOBEpXHOCTH KOHYCA. 2
85 | 11.Yceuennsiit konyc. CedeHne yCEUYEHHOTO KOHYCa 2
86 | 12. Illap u cepa, ux ceuenus. BzanmHoe pacrosoxeHne chepsl 1 IIOCKOCTH, KacaTelbHasl INIOCKOCTH K cdepe. 2
87 | 13. lIpakTuyeckas padora Ne 28 «Kpyribie Tenay 2
Tema 14 ConeprkaHue yaeOHOro MaTepraia 8/10
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O0OBEMBI TEI 88 | 14. [TousaTre 06béMa. OcHOBHBIE CBOICTBA 00BEMOB Ten. OOBEM MPSIMOYTOJIEHOTO TapalIeIeuIe a, MPU3MBI, 2
HWIMHIPA.
89 | 15. lIpakTuyeckas padora Ne 29 «O0bEM MPAMOYTOIBHOTO NMapAJUICICHHIISIA, TPU3MBI, IIHIHHAPAY 2
90 | 16. O0BeM mupaMuIbl U KOHYCA. 2
91 | 17. Pemrenue 3a7a4 no teMe «O0bEM MUPaMUIBI U KOHYCa» 2
92 | 18. lIpakTuyeckas padora Ne 30 «OObEM MUpaMHIbI U KOHYCA» 2
93 | 19. MpakTuyeckas padora Ne 31 «O0bEM mapa u mwiomaas chepb» 2
94 | 20. ITogobue Ten. OTHOIICHHE IUIOIIAACH MOBEPXHOCTEH 1 00BEMOB OTOOHBIX TEJ 2
95 | 21. MpakTuyeckas paGora Ne 32 «3MepeHus: B TeOMETPHI) 2
96 | IpodeccrHoHATLHO-OPUEHTHPOBAHHOE COJICPKAHNE 2
22. IlpakTnyeckas padora Ne 33 «/croynb30BaHne KOMOWHAIMI MHOTOTPAHHUKOB U TEJI BPAIICHHUS B TPAKTHKO-
OpPHUEHTHPOBAHHBIX 33Ja4ax».
Paznen 8. Hauana marematudyeckoro aHaausa
Tema 15 Coneprxanne yd4eOHOTO MaTepHraia 4/2
penen 97 | 1. Ilpenen mocineaoBaTeIbHOCTH. 2
98 | 2. [Ipenen QpyHKIMH, OCHOBHBIE CBOMCTBA M MIPAaBHJIA BRIYHCIICHHSL. 2
99 | 3.IIpakTuueckasn padora Ne 34 «[Ipexensi» 2
Tema 16 Conepxanue y4eOHOTO MaTepraa 12/10
ITpousBoaHas 100 | 4.ITonsiTHE IPOM3BOAHON (PYHKIINH, €€ TEOMETPUIECKIA U (PU3NIECKUI CMBICTT. 2
101 | 5. [Ipasuna nuddepennmpoBanus. Tabnuna nponsBoaHeix. JnuddeperHnmrpoBanne clOKHBIX QYHKIAH. 2
102 | 6. lIpakTnyeckas padora Ne 35« IuddepeHmpoBannie BEIpasKEHUI» 2
103 | 7.'eomeTpuuecKuii M PU3HUECKHI CMBICIT IPOU3BOTHON 2
[IpodeccnonanbHO-OPHEHTHPOBAHHOE CO/ICPIKAHHE 2
104 | 8 IpakTuueckas pa6ora Ne 36 «DusuuecKuil CMBICH IPOU3BOIHON B MPO(ECCHOHANBHBIX 331aUaxy.
105 | 9. UccnenoBanue aneMeHTapHBIX (PYHKIIMH HA MOHOTOHHOCTh U TOYKH SKCTpeMyMa. 2
106 | 10. MccnenoBanue 3j€eMEeHTapHbIX (DYHKIMIA HAa HAMOOJIbIIIEe U HANMEHBIIIEE 3HAYCHHUE C TIOMOIIBIO IPOU3BOIHOM 2
107 | 11. IlpakTndyeckas padora Ne 37 «Haubosbliiee 1 HaMMeHbIIIee 3HAYCHHE QYHKIIMHM HA OTPE3KE 2
108 | 12. [IpumeHeHHE TPOU3BOAHOM K MCCIICIOBAaHUIO PYHKIIMH U MOCTPOCHHUIO rpadukoB. [Ipon3BoaHbie 00paTHOM U 2
KOMIIO3UIMH (QYHKLUH.
109 | 13. IlpakTuueckasi padora Ne 38 «[IpumeneHre NpoU3BOAHON K UCCIETOBAHUIO (QYHKIMHA U TTOCTPOSHHIO 2
rpaduKOBY»
110 | IIpodeccrnoHaTbHO-OPUEHTHPOBAHHOE COJEPKAHIE 2
14. TMpakTudeckass padora Ne 39 «HaxoxaeHne ONTUMAIBLHOTO pe3yjibTaTa C IMOMOIIBID IPOU3BOAHON B
[IPAKTUYECKUX 3a7adaxy.
Tema 17 Coneprkanue y4eOHOrO MaTepuaia 12/6
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Wuterpan u ero | 111 | 1.Ileppoobpasnas. HeonpeneneHHbIN HHTErpal. 2
[pUMEHEHHE 112 | 2. CiocoObl HaXOXK/ICHVSI HEOTIPEACICHHOTO HHTETpaja 2
113 | 3. IpakTnyeckas padora Ne 40 «CocoObl HAXOXKICHHSI HEONPEAEICHHOTO HHTErpajiay 2
114 | 4. Onpenenennsiii uaTerpan. ®opmyna Herotona-Jleiibnuma. 2
115 | 5. BeluucieHus onpeeeHHOro HHTerpaa. 2
116 | 6.ITpakTuHueckas padora Ne 41 «BpruncieHns onpeaeIeHHOr0 HHTErpaiay 2
117 | 7.'eoMeTpUYeCKUil CMBICI OIpeeneHHoro uurerpaia. ®opmyna Hetotona - JleiiOnuna. Pemenne 3amad Ha 2
IIPUMEHEHUE UHTErpaia AJisl BIYMCICHUs] (PU3NYECKUX BEIMYMH M IUIOIaaeh
118 | 8. Pemenwne 3a7a4 Ha MPUMEHEHUSI MHTETpaja B (PU3UKE U TEOMETPUHN 2
119 | IIpodheccrnoHaTPHO-OPHEHTHPOBAHHOE COJIEPIKAHIE 2
9.IlpakTuyeckas padora Ne 42 «Penienue 3aa4 Ha IPUMEHEHUE HHTETPANIa
Paznen 9. BepoATHOCTD U CTaTHCTHKA
Tema 18 Coneprxanne yd4eOHOTO MaTepHraia 6/-
MHoxecTBa. 120 | 1.ITonstre MHOKecTBa. [TommHOKecTBO. Omieparui ¢ MHOXECTBAMHU. 2
DJIeMEHTHI [IpodeccrnonanbHO-OPUEHTUPOBAHHOE COJIEPIKAHUE 2
Teopuu rpadoB 121 2.0nepanuu ¢ MHOXeCTBaMU. PellleHne npukinagHbeIx 3a1ad
122 | 3.Tlonstue rpada. Cs3ubli rpad, qepeBo, MUK rpad) Ha IIOCKOCTH 2
Tema 19 Copepxanne yaeOHOTO MaTepuaa 10/2
KomGuHaTopuka 123 | 4.0cHoBHbIE NOHATH KOMOMHATOPHUKH. 3aJjauy Ha MOJCYET YuCila pa3MeLCHUH, IEPEeCTAHOBOK, COUETaHUH. 2
U CTATHCTHKA 124 | 5.Pemenne KOMOMHATOPHBIX 3324 2
125 | 6. Cratucruyeckasi 00paboTKa JaHHBIX 2
126 | 7.Pemenue 3aa4 Ha epebOp BapHAHTOB. 2
127 | 8. ®opmyna bunoma Hetotona. Tpeyronsauk Ilackans. 2
128 | 9.llpakTuyeckas padora Ne 43 «DyeMeHTH KOMOMHATOPUKIY 2
Tema 20 Copepxanne yaeOHOT0 MaTepuaa 10/2
DIeMeHThI 129 | 10.CoObITHE, BEPOSITHOCTD COOBITHS, CI0XKEHUE U YMHOXKEHUE BeposiTHOCTEN. [IoHATHE 0 He3aBUCUMOCTHU COOBITUH. 2
TeopHH 130 | IIpodeccroHaIbHO-OPHEHTUPOBAHHOE COACPIKaHUE 2
BEPOSTHOCTEHA. 11. IlepBruunas oOpaboTka cTaTuCTUYECKUX JaHHBIX. | paduueckoe ux npeacrasienue. Haxoxaenue cpeanux
XapaKTepPUCTUK, HAOII0IaeMbIX JaHHBIX
131 | 12.BeposiTHOCTh B TpodecCHOHANBHBIX 3amayax. OTHOCHTENbHAsT 9acTOTa COOBITHS, CBOWCTBO €€ YCTOWYHBOCTH. 2
Craructryeckoe onpezaeaeHue BeposiTHoCTH. OLieHKa BEPOSITHOCTH COOBITHS
132 | 13. JluckpeTHas ciydariHas BEJIMYMHA, 3aKOH €€ paclpeieIeHMsL. 2
133 | 14. Kmaccudeckoe Omnpe/IeleHIE BEPOSTHOCTH. 2
134 | 15.0IpakTuyeckasi padora Ne 44 «Pemienne 3a1a9 Ha BEIYACICHUE BEPOSITHOCTH 2

Pazgen 10. YpaBHEeHUS 1 HEpaBEHCTBA
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Tema 21 Cozepxanne yaeOHOr0 MaTepraa 14/6
YpaBHeHHUs 1 135 | 1.PaBHOCHIBHOCTH YpaBHEHHI, HEPABEHCTB, cucTeM. OCHOBHBIE IPHEMBI UX PELICHUSL. 2
HEPaBCHCTBA 136 | 2.Pemenune noka3aTeJIbHbIX, JOTapUPMHUIECKUX YPaBHEHUH, HEPABEHCTB, CUCTEM. 2

137 | 3. IpakTnyeckas padora Ne 45 Penenue nokasarenbHbIX, JOrapu@MUUECKUX YPaBHEHUH, HEPABEHCTB, CUCTEM. 2
138 | 4. Pemmenne TpUTOHOMETPUYECKHUX YPaBHEHUH 1 HEPABEHCTB. 2
139 | 5. Pemmenne paninoHAIBHBIX, HPPAIIOHANBHBIX YPaBHEHHUH, HEPABEHCTB, CHCTEM. 2
140 | 6. IpakTyeckas padora Ne 46 «PernieHne TPUrOHOMETPUIECKUX YPABHEHHI U HEPABEHCTBY 2
141 | 7. Pemenue ypaBHEHHI U HEPABEHCTB C MapaMeTpaMHu 2
142 | 8.Ompenenenue moayis. PackpeiTue Moy o onpezaenenuto. [Ipocreifiiine ypaBHEHHUS U HEPaBEHCTBA C MOJTYJIEM. 2
[IprMeHeHne paBHOCHIBHBIX IIEPEX00B B ONPEACICHHBIX TUIIAX YPAaBHEHUN 1 HEPABEHCTB C MOMYJIEM.
143 | 9.llpakTuyeckas padora Ne 47 «[Ipocreiiimme ypaBHEeHHS 1 HEPABEHCTBA C MOJIYJIEM. 2
144 | TIpodhecCHOHATBHO-OPUEHTUPOBAHHOE COJICPIKAHNE 2
10.Penenre TeKCTOBBIX 3a/1a4 NPO(ecCHOHATBHOTO COICPIKAHHSI.
[ToBTOpenue Coneprxanne yd4eOHOTO MaTepHraia 8/4
MaTepHana 145 | 1.IloBTOpeHue Marepuaia (reoMeTpus) 2
146 | 2.IlpakTnyeckas padora Ne 48 «lIpuMeHeHre OMOPHBIX 3HAHUH 110 TEOMETPHUID) 2
147 | 3.IloBropenue Marepuaia (ajredpa v Hayajga MaTEeMaTHYECKOTO aHAJIM3a) 2
148 | 4.IloBTopeHue Matepuaia (ayredpa M Havaia MaTeMaTHYecKOTO aHallu3a) 2
149 | 5.11pakTuueckas padora Ne 49 «[IpumeHeHne OMOPHBIX 3HAHUI 10 areOpe M MaTEeMaTHYECKOMY aHaIH3Y» 2
150 | 6.MroroBas KoHTpOJBHHAs paboTa 2
Htoro Jleximii — 112 gacoB

3a 2 ceMecTp

[IpakTnueckux pabot — 56 yacos

NunuBuyans-
HBII IPOEKT
(mpeameToMm He
SIBJISICTCSI)

Tembl THAMBUAYAIBHBIX TPOEKTOB MO yueOHOMY npeameTy «MaTeMaTHKay:

1. KomruiekcHbI€ uncia U UX poJib B MATEMATHKE.

2. Cunycouia BOKpYT Hac.

3. Benukue MaTeMaTUKHU IPEBHOCTU

4. Benukoe UCKycCTBO U ku3Hb Jxeposamo Kapaano.

5. 'eomerpuyeckre MOJENU B €CTECTBO3HAHUH.

6. 'eomerpusa EBknmnaa kak reppas Hay4Hasi CUCTEMA.

7. I'eomerpus JlobaueBckoro

8. 'eoMeTpusi MHOTOTPaHHUKOB

9. 'padmyeckuii MeTo pENICHUs TPUTOHOMETPHUECKUX YPABHEHH U HEPABEHCTB.
10. I'padpraeckuii moaX01 K pEUICHUIO HEKOTOPBIX TPUTOHOMETPUUECKUX YPaBHEHUMN.
11. I'paduku >nemMeHTapHbIX (GYHKIUN B pUCYHKAX

20



12. lnodaHTOBBI ypaBHEHUSI.

13. 3aragku nupamuibl

14. 3aragounbie rpaduKy TPUTOHOMETPUIECKUX (DYHKITHIA.

15. 3aragounslie rpaduku

16. 3ameuarenbHBIC HEPABEHCTBA, UX 0OOCHOBAaHHUE U IIPUMEHEHUE.
17. Benukue MaTeMaTUKH U UX BEJIMKHE TEOPEMBI.

18. 3aMeuarenpHble MATEMAaTUUECKUE KPUBBIE: PO3bI U CIIUPAIIH.
19. 3onoTas mponopiust

20. 3Mepenue BBICOTHI 3aHMsI HEOOBIYHBIM CIIOCOO0M

21. MHoOTOIMKass CHMMETPHS B OKPYXKAIOIIIEM HaC MUPE

22. [1apkeTsl, MO3auKa U MaTeMaTH4ecKuii Mup Mapuyca Duepa
23. 3aragouHbiii MUp (paKTaIoB

24. JlorapudMbl BOKpPYT Hac

25. Ilocrpoenue rpadukoB GyHKIUH, COACPKAIUX MOTYITh

26. Bee 3araaku u npumenenue bytoeuiku Kieitna.

27. 'eometrpuueckue GopmMbl B UCKYCCTBE.

28. I'padbl 1 UX UCMIOIL30BAHUE

29. I'padbl 1 UX IPUMEHEHHUE B apXUTEKTYpE.

30. 3aragku [{ukmnonmasl.

CamocrosiTenbpHas paboTa K 9K3aMeHy 20
KoHcynbTanmu K sK3aMeHy 8
ITpomesxyTouHas arTectanusi B opme IK3ameHa 8
Bcero 336

OcBoeHune yuyeOHOro npeameTa MOXeT ObITh PEaTu30BaHO C MPUMEHEHUEM DJIEKTPOHHOTO 00YUYEHUsl, TUCTAHIIMOHHBIX

O6p&30BaT€J'IBHBIX TEXHOJIOTUH B COOTBETCTBUM C JIOKAJIbHBIMU HOPMATUBHBIMU aKTaMH YHUBCPCUTCTA.
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3. YCJIOBUS PEAJIM3AILIMUA PABOYEN TPOTPAMMBI YYEBHOT'O
HHPEIMETA «MATEMATHUKA)

3.1. TpeGoBanusi K MHHMMAJILHOMY MATEPHAJbHO-TEXHUYECKOMY
o0ecre4yeHnIo0

TpeboBanust kK peanu3aryu y9eOHOTO MPEAMETA:
— y4eOHBIN KaOMHET MaTeMaTUKHU

OcHanieHHOCTh Y4eOHOro KabMHeTa:

[Tocamounbie MecTa UIsi OOyYaIOUIUXCS IO KOJIMYECTBY OOYYAroIIMXC,
pabouee MECTO TMpemnoaaBarTelis, dKpaH IJIs MPOEKTOpa, TOCKa ydeOHas, CTEHPI,
TaOHIBI, y4eOHO - METOIMYECKAs TOKYMCHTAIIHS.

3.2. UndopMaumoHHoe o0ecnieyeHne 00yueHust

Jlns peanuzanuu nporpaMmbl OMOIMOTEUHBIN (OHIT YHUBEpCUTETa UMEET
NeyaTHbIE W/ WK 3JIEKTPOHHBIE 00pa3oBaTeIbHbIE U HH(POPMAIIMOHHBIE PECYPCHI:

e Maremaruka: anrebpa ¥ Hadajla MAaTEMAaTUYECKOTO aHAJIN3a, TEOMETPUSI.
Anrebpa M Havalla maTemaTudeckoro anammsa. 10-11 xmaccel: 0a30BbI U
yrayonéuneiii ypoBuu : ydyeonuk / III. A. Amumos, 0. M. Konsrun, M. B.
TkauéBa [u np.]. — 12-e uzn. — Mocksa : IIpocBemenne, 2024. — 464 ¢. —
ISBN 978-5-09-112136-0. — TekcT : 3JeKTpOHHBIA // DIEKTPOHHBIA pecypc
nndpoBoii oopazoarensHor cpeasl CIIO PROFo6pasoBanue : [caitt]. — URL:
https://profspo.ru/books/132452

e Maremaruka: anreOpa ¥ Hadajga MaTEeMAaTHYECKOTO aHAIHM3a, TCOMETPHSI.
['eometpusi: 10-11 kiaccel: 6a30BbIA U yriayOnéHHbI ypoBHM : yueOHuk / JI. C.
ArtanacsH, B. @. byrysos, C. b. Kagomues [u ap.]. — 12-e u3n. — Mocksa :
[Ipoceemenne, 2024. — 288 c¢. — ISBN 978-5-09-112137-7. — Tekcr
ANIEKTPOHHBIN // DIEKTPOHHBIA pecypc uudpoBoit odbpazoarenbHoi cpeasl CITO
PROFo06pa3zoBanue : [caiit]. — URL: https://profspo.ru/books/132455

e Mepsnsik, A. I'. Maremaruka. AnreOpa W Hayajga MaTEMaTHYECKOTO
ananu3a: 10 kmacc: yrimyOnéHHbeiii ypoBeHb : yueOHuk / A. I'. Mep3mk, . A.
Homuposckuii, B. M. [TonsikoB. — 7-e uzn. — Mockaa : [Ipocsemienue, 2023. —
480 c. — ISBN 978-5-09-103607-7. — TekcT : 3IEKTPOHHBIN // DIEKTPOHHBIN
pecypc mudpoBoit oopazoBatenbHon cpenbl CIIO PROFo6pazoBanue : [caift]. —
URL: https://profspo.ru/books/132451

e Mepansik, A. I'. Maremaruka. AnreOpa ¥ Hayajga MaTEMaTUYECKOTO
ananmuza: 11 kmacc: yrinyOnéHHbIM ypoBeHb : yueOHuk / A. I'. Mep3msk, 1. A.
Homuposckuii, B. M. Tlonskos ; nox penakimeid B. E. Tlogonsckoro. — 6-¢ uzg.
— Mockaa : Ilpocsemienue, 2023. — 416 ¢. — ISBN 978-5-09-103608-4. —
TekcT : BJEKTPOHHBIM // DIEKTPOHHBI pecypc LUdPoOBOl 00pazoBaTenIbHON
cpeasl CITIO PROFooOpa3zoBanue : [caiiT]. — URL.: https://profspo.ru/books/132453
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e Mepansik, A. I'. Maremaruka. ['eomerpusi: 10 kmnacc: yriyOi€HHbBIN
ypoBeHb : yueoHuk / A. I'. Mep3nsk, [I. A. Homuposckuii, B. M. [lonskoB ; mon
penakiueit B. E. Ilogonbckoro. — 7-e¢ uzn. — Mocksa : [Ipocsemienue, 2023. —
272 c. — ISBN 978-5-09-103609-1. — TekcT : 2JIeKTpOHHBIA // DIEKTPOHHBIN
pecypc mudpoBoit oopazoarensHoi cpeasl CIIO PROFobOpa3oBanue : [caidt]. —
URL.: https://profspo.ru/books/132454

e Mep3nsik, A. I'. Maremaruka. ['eometpusi: 11 knacc: yriyOna€HHBIN
ypoBeHb : yueOHuk / A. I'. Mep3msk, [I. A. Homuposckuii, B. M. Ilonsikos ; moa
penakuueit B. E. I[Tomonbckoro. — 7-e¢ u3a. — Mocksa : [IpocBemienue, 2023. —
256 ¢. — ISBN 978-5-09-103610-7. — TekcT : 3MeKTpOHHBIN // DNEeKTPOHHBIN
pecypc mudposoit odbpazoarenbHoi cpeapl CIIO PROFobOpa3oBanue : [caiiT]. —
URL.: https://profspo.ru/books/132456

e [lonoBkoBa, M. B. HumuBunyanbneiii mpoekt. lllar B mpodeccuro:
0a30BBIM YPOBEHB : yUeOHUK 11 00pa30BaTENbHBIX OpPraHU3alii, peaaTu3yoluX
oOpa3oBaTenbHbIE MPOTrpaMMBbl CpeHero npodeccuoHanbHOro obpazoBanus / M.
B. ITonoBkoBa, A. B. Hocos, T. B. IlonoBkoBa. — MockBa : IIpocsemienue, 2024.
— 192 ¢. — ISBN 978-5-09-113724-8. — TekcT : 37eKTPOHHBIN // DIEKTPOHHBIH
pecypc mudposoit odbpazoarensHoit cpeasl CITO PROFo6pa3oBanue : [cailT]. —
URL.: https://profspo.ru/books/139708

e KmumoBa, E. A.Meroauueckue peKOMEHJAIMU TI0 BBIMOJHEHUIO
MHIMBUIYaJbHOTO MPOEKTa CTylaeHTamu 1niepBoro kypca WHW  (CIIO):
Metoauyeckue pekomennanuu / E. A. Knumosa. — VYxrta : U3n-Bo YI'TY, 2024. —
URL: http://lib.ugtu.net/book/42386

CoBpemeHHbIe TpodeCCHOHANIBHBIC 0a3bl JaHHBIX W HH(POPMAIMOHHBIC
CIIPaBOYHBIC CUCTEMBI.

- Baytpennss snexrporHo-6ubimoreunas cuctema YI'TY (BOBC YVI'TY);

- ObC ZNANIUM.COM;

- Pecypcer nayunoii 6ubmmorexku (Hb) TUY;

- Pecypcel anexrponnoi 6udnuorexu (9b) YTHI'Y;

- Pecypchl HayuHo-TexHHueckord Oubnunoreku PI'Y nedtu u raza (HIY)
umenn .M. I'yOkuHa;

- TocymapctBennas  uHpopManmoHHass  cuctema  «HarmumonanpHas
AJIEKTPOHHAs OUOINOTEKAY;

- CereBas anektpoHHas oubamoreka «9bC «Jlauby;

- DBC IOPAIT;
- 9P HOC «PROFo6pa3oBanue;
- YHUBEpCUTETCKA uH(popmMaImoHHas cucrema POCCHUA

(MuTerpupoBaHHas KOJIJIEKIUS PECYPCOB [ TyMaHUTAPHBIX UCCIIEI0BaHUN).
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4. KOHTPOJIb 1 OLHEHKA PE3YJIbTATOB OCBOEHMUS
YYEBHOI'O IPEJIMETA «MATEMATHKA»

4.1. KoHTposib U OIEHKAa pe3yJbTaTOB OCBOCHHUS Y4E€OHOTO IMpeaMeTa
OCYILECTBIISIETCA B IMPOLECCE MPOBEICHUS TEKYIIETO KOHTPOJS YCIEBAEMOCTH U
MIPOMEKYTOUYHON aTTECTALINH.

Htorosoit hopmMoil MpOMEKYTOUHOM aTTECTAIIUU SIBISETCS DK3aMeH.

®opMbI U BUIbI TEKYILIET0 KOHTPOJISI YCIIEBAEMOCTH

Texymmii KOHTPOJIb YCIIEBAEMOCTH 10 Y4eOHOMY IpeaMeTy «MareMaTuka
IpoBOAUTCA B (HOpME OLICHMBAHUS INPAKTHYECKUX 3aHATUH, TECTUPOBAHUS, a
TAaK)K€ BBINOJHEHUS OOY4YalOIMMUCS WHIUBUIYAIbHBIX 3aJlaHUl, IPOEKTOB,
HCCJIEIOBAHU.

Metoasbl (popmbl) MpoBeeHUsI IPOMEKYTOYHOM aTTeCTAlUU

[IpomexxyTouHOM aTTecTanuel no ydeOHOMY mpenMery «MareMaTukay
ABIIIETCS dK3aMeH. [l mpoBeneHHs SK3aMeHa pa3pabaThIBarOTCS KOHTPOJIBHO-
OLICHOYHBIE CPECTBA.

DK3aMeH OpHEHTHPOBaH HA IMUCBMEHHYIO (OpMY MpOBENEHUS, KOTOpas
BKJIFOYAET MMCbMEHHOE PELICHUE 3aa4H.

Ha BbIlIOTHEHNWE NMUCHMEHHOM 3K3aMEHAllMOHHOW pabOThI MO MaTEeMaTHKe
naetcs 4 actpoHoMHueckux yaca (240 MuUHYT).

Dk3amMeHalMoHHas pabota coctouT u3 10 3amanuid.

[Ipu BbINOJIHEHUH 331aHUN TpeOyeTcsl MPEeACTaBUTh X0 PEIICHUS U YKa3aTh
MOJTy4YE€HHBIN OTBET.
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4.2. Pe3ynbTaThl OCBOCHHS yUeOHOIO MpeaMeTa

Kox u HaumeHoBaHue
bopMHUpyeMBIX
KOMIIETCHIINHU

Pe3ynbTatel ocBoeHUS y4eOHOTO TpeMeTa

q)OpMBI U MCTOABI KOHTPOJIA

JIMYHOCTHEBIE 1 MCTaIIPpEAMCTHBIC

[IpenmetHbIE

H OLICHKHU

OK 01. Beibupatp
CIOCOOBI peleHus
3a7a4
npodeccHoHaTbHON
JeSITeTIbHOCTH
HPUMEHHUTEIEHO

K pa3IHIHbIM
KOHTEKCTaM

B gactu Tpy10BOTO BOCTIMTAHUS:

- TOTOBHOCTH K TPYY, OCO3HAHKE [ICHHOCTH
MacTepCTBa, TPYIOIIO0HE;

- HHTEPEC K Pa3IMuHBIM chepam
npoheCcCHOHATTLHON ACSITEILHOCTH,
OBiaieHne YHUBEPCATLHBIMUA YU4eOHBIMU
MO03HABATCIIbHBIMH JICHCTBHSMH:

a) 0a30BbIC JIOTHYCCKHE JICHCTBHS:

- CaMOCTOATENBHO (OPMYIHPOBATH U
aKTyaJIM3UpOBATh MPOOIIEMY, paccMaTpUBaTh
€€ BCECTOPOHHE;

- YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK WIIH
OCHOBAHWUS JIJIsl CpaBHEHUS, KiTaccu(UKamuy u
0000111eHHS;

- ONPEJICIIATH 1EJIH JACSITSILHOCTH, 3a/1aBaTh
napaMeTpbl U KPUTEPHH UX JTOCTHKCHHS,

- BBISIBJISITH 3aKOHOMEPHOCTH M TTPOTUBOPEUHS
B PacCMaTpUBACMbIX SBIICHUSX;

- BHOCUTH KOPPEKTHBBI B ICITECIHHOCTH,
OIICHWBATh COOTBETCTBHUE PE3YJIHTATOB LIEIISIM,
OIICHWBATh PUCKH TTOCIIEICTBUI EATEIHHOCTH;
- pa3BHUBATh KPEATUBHOE MBIIIICHUE TIPH
pEIIeHNH )KU3HEHHBIX TIPO0OIIeM

0) 0a3oBbIE UCCIIENOBATEILCKHE JICHCTBHS:

- BJIQJICTh HABbIKaMU y4eOHO-
HCCIIEIOBATENHCKON U MTPOEKTHOM
JIESATCIIbHOCTH, HAaBBIKAMH Pa3peIIeHUs
npobiem;

- BBISIBJISITH IPUYMHHO-CJICICTBEHHBIC CBSI3U H

-BJIaIETh METOJIaMH JJOKA3aTeNIbCTB,
JIrOpUTMaMH pelleHHs 3a7a4; yMEHHUe
(bopMynHUpOBaTh ONpPEAEICHUs, AKCUOMBI U
TEOPEMBI, IPUMEHSTH UX, IPOBOAUTH
JIOKa3aTeNbHbIE PACCYKIEHHS B XOA€ PELICHUS
3ajad;

- YMETb ONEPUPOBATh IOHATUSAMMU: CTEIIEHb YNCIIA,
aorapu(M 4KciIa; YMEHUE BHINOIHITH BBIYNCICHHUE
3HA4YeHUI U npeoOpa3oBaHMs BEIPAXKEHUH €O
CTETeHsAMHU U Jiorapudmamu, npeodpa3oBaHUs
JPOOHO-PALMOHAIBHBIX BBIPAXKECHUH;

- YMETh OIIEPUPOBATH MOHATUSIMHU:
panroHaIbHbIe, UPPALMOHAIbHBIE, TTOKA3aTEeIbHbIC,
CTEIICHHBIE, JorapupmMuyecKue,
TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA,
UX CHUCTEMBI;

- YMETb ONIEPUPOBATH MOHATUAMU: QyHKIMSA,
HenpepbIBHAs (QYHKIUS, TPOU3BOAHAS,
nepBooOpa3Hasi, OnpeieIeHHbIN HHTETPAll; YMETh
HaXOJUTh MPOU3BOIHBIC JIEMEHTAPHBIX (DYHKIINH,
UCTIONB3YS CIIPABOYHBIE MaTepHaIIbl; UCCIIEI0BATh
B IIpPOCTEHIINX CiTydasx QyHKINU HA
MOHOTOHHOCTb, HAXOJUTh HAUOOIbIINE U
HalMEHbIIINE 3HauUCHUs (PYHKLUN; CTPOUTD
rpaMKu MHOTOUWIEHOB € HCIIOJIb30BaHUEM
anmnapara MaTeMaTHYeCKOI0 aHaJIN3a; IPUMEHSTh
HPOU3BOJHYIO IIPU PEILIEHUH 3a]a4 Ha JBHKEHHE;
pelaTh IPakTUKO-OpPUEHTUPOBAHHbIE 33aJa4 Ha
HauOOJIbIINE ¥ HAMMEHBIINE 3HAUeHUs, Ha

OLieHMBaHUE TPAKTUYECKHUX
3aHSATHI, TECTUPOBAHUS,
MHIMBU1yaJIbHBIX 33JJaHUH,
[IPOEKTOB, UCCIEAOBAHUM.
DK3aMEH.
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aKTyaJM3UpOBaTh 3a/1a4y, BBIJIBUTaTh THIIOTE3Y
€€ pelleHNs, HAXOIUTh apryMEHTHI IS
JI0Ka3aTeNNbCTBA CBOMX YTBEPKACHUI,

3aJaBaTh NapaMeTPbl U KPUTEPHH PELICHHUS;

- QHAJIM3UPOBATh MOJYYECHHBIE B XOJ€ PEIICHUS
3aJ1a4u pe3yJIbTaThbl, KPUTUYECKH OLIEHUBATh
UX JOCTOBEPHOCTh, IPOrHO3UPOBATh
U3MEHEHHE B HOBBIX YCIIOBHUSX;

-- YMETb [IEPEHOCUTH 3HAHUS B
II03HABATEJIbHYIO U NMPAKTHUUYECKYIO 00JIACTH
KHU3HEIEATEIbHOCTH;

- YMETb MHTETPUPOBATh 3HAHUS U3 PA3HBIX
IpeIMETHBIX o0JacTeii;

- BBIJIBUTaTh HOBBIE UJIEU, IPEJIaraTh
OpPUTMHAJIIbHBIE MTOAXO0/bI M PELIECHHUS;

U CIIOCOOHOCTB UX MCIIOJIb30BAHUS B
MIO3HABATEJIBHOM U COLIMATIbHON NIPAKTHKE

HaXOKICHUE ITyTH, CKOPOCTH U YCKOPEHHUS;

- YMETh OIIEpUPOBATH MOHATUSIMH: PALlMOHATbHAS
GbyHKIHSI, TOKa3aTenbHas QYHKIUS, CTeIIeHHAs
byHKIH, JorapudmMudeckas QyHKIIHS,
TPUTOHOMETPHYECKUE PYHKIIMU, OOpPATHBIC
GyHKIMM; YMEHHE CTPOUTH IpapuKu U3y4YECHHBIX
GbyHKIMA, UCTIOTB30BaTh TPapuKU MpU U3y4YECHUU
MIPOIIECCOB U 3aBUCUMOCTEMH, TIPU PEIICHUH 3a/1a4
U3 JpYTruX y4eOHBIX MPEIMETOB U 3a7a4 U3
peaybHOM JKU3HU; BhIpaxarh (hopMyiaMu
3aBUCUMOCTH MEXY BEIIMYMHAMH,

- YMETh pelIaTh TEKCTOBHIE 33a/]a4i Pa3HBIX TUTIOB
(B TOM 4mCIIEe Ha MPOLEHTHI, JOJIM U YacTH, Ha
JBWKEHHE, PabOTy, CTOMMOCTb TOBapOB U YCIIYT,
HAJIOTH, 33]1a41 U3 00J1aCTH YIPABJICHUS TNIHBIMU
Y CeMEMHBIMHU (PMHAHCAMU); COCTABIISATh
BBIPA)KCHUSI, yPABHCHUS, HEPABCHCTBA U UX
CHCTEMBI 10 YCJIOBHIO 33/1a4H, UCCIIEI0BAThH
MOJTy4YE€HHOE PEIICHNE U OIICHUBAThH
HpPaBJON0J00HOCTh PE3YIbTATOB;

- YMETh ONEPUPOBATH MOHATUSIMH: CPEIHEE
apupMeTHIecKoe, Meana, HanboJIbIIee U
HaMMEHbIIIee 3HAUCHHSI, Pa3Max, AUCIIEPCHs,
CTaHJApTHOE OTKJIOHEHHE YUCIIOBOTO HabOPa;
YMETb U3BJICKATh, HHTEPIIPETUPOBATH
nHOpPMAITUIO, TPEACTABICHHYIO B TaOIUIaX, HA
quarpammax, rpadukax, OTpakarolyro CBOWCTBA
pEabHBIX TIPOIIECCOB U SBJICHUI; TIPEIICTABIST
WHGOPMAITUIO C TIOMOIIBIO TAOJHUIT ¥ TUaTPamMM;
WCCJIEIOBATh CTATUCTUYECKUE TaHHBIC, B TOM YHCIIE
C MPUMEHEHHEM Tpa@uUECKIX METOJIOB U
AIIEKTPOHHBIX CPEJICTB;

- YMETh ONIEPUPOBATH MOHATUSIMH: CITy4aiHBIH
OTIBIT U CIy4YaiiHOE COOBITHE, BEPOSITHOCTh
CIIy4aitHOTO COOBITHSI; yMEHUE BBIUUCIISATh
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BEPOSITHOCTB C UCIIOJIb30BAHUEM IPAQUICCKIX
METOJIOB; IPUMEHSTH (POPMYJIBI CIIOKEHHS U
YMHOCHUSI BEPOSITHOCTEH, KOMOWHATOPHBIC
(bakxThl 1 HOPMYJIBI TP PEIICHUH 33719,
OLICHUBATh BEPOSITHOCTH PEATbHBIX COOBITHIA;
3HAaKOMCTBO CO CHy‘laﬁHbIMH BCIIMYMHAMHU,; YMCHHC
MPUBOIUTH IPUMEPHI MPOSBICHUS 3aKOHA OOJIBIITNX
4urCeJl B IPUPOJHBIX U O6HICCTBCHHBIX SABJICHUAX,

- YMETb ONICPHUPOBATH INOHATHUAMU: TOYKA, ITpAMa,
TUIOCKOCTh, TPOCTPAHCTBO, ABYTIPAHHBIM yTroJ,
CKPEIINBAIOIIIECS MPSIMbIE, MAPAILICIBHOCTD U
HEePIEeHANKYISIPHOCTD IPSMBIX U IUIOCKOCTEH, yrou
MEKIY IPSMBIMH, YTOJI MEXKIY IPSMOU U
IUIOCKOCTBIO, YTOJI MEKAY IUIOCKOCTSMH,
PACCTOSIHUE OT TOYKH J0 IUIOCKOCTH, PACCTOSTHHE
MEXKIY IPSIMBIMH, PACCTOSHUE MEXKIY
IIJIOCKOCTAMU,; YMCHUC UCIIOJIb30BATh MMPU PECIICHUN
3aj71a4 U3y4eHHbIE (PaKThl U TEOPEMBI IIJITAHUMETPHH;
YMEHHUE OLIEHUBATh pa3Mepbl 00BEKTOB
OKPY’KaIOIIEer0 MUPA;

- YMETh ONEPUPOBATH MOHATHIMHU:
MHOTOTpaHHHUK, CEYeHHE MHOTOIPAaHHUKA, KYO,
napaJuieNienuIe 1, pu3Ma, nupamMuaa, purypa u
HOBEPXHOCTh BPAICHUSI, IIHJIHH/P, KOHYC, 1Iap,
cdepa, ceyeHus: PUrypbl BpalleHus, INIOCKOCTb,
Kacaromiasicsi cepsl, HUINHIPA, KOHYCa, TUIOMAIb
IMMOBCPXHOCTH IMUpaMUAbI, IPHU3MbI, KOHYCA,
WIAHIPA, TUTOIAIh cepbl, 00beM Ky0a,
PSIMOYTOJILHOTO TIApaJIICIICTIUIIE/Ia, TTMPAMU/IBI,
NPU3MBIL, IUIMH]IPA, KOHYCA, [1apa; YMEHUE
n300paXkaTh MHOTOIPAaHHUKHU M TOBEPXHOCTHU
BPAIICHHS, KX CEYCHHUS OT PYKH, C TIOMOIIBIO
YEePTEIKHBIX HHCTPYMEHTOB H DJICKTPOHHBIX
CPEICTB; yMEHHUE PACIIO3HABATH CHMMETPHIO B
NPOCTPAHCTBE; YMEHUE PACTIO3HABATH NMPABHUIIHHBIC
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MHOTOTPaHHUKH;

- YMETh OIIEPUPOBATH MOHATUSIMHU: JBIKECHHE B
MIPOCTPAHCTBE, MOA00HBIE (PUTYPHI B IIPOCTPAHCTBE;
UCTIOJIb30BaTh OTHOIIECHHE TUIOMIAAeH
MOBEPXHOCTEH 1 00EMOB MOAOOHBIX (pUTYyp TpU
pelleHuH 3aa4;

- YMETh BBIYHUCIISATH T€OMETPUUECKIE BETUUUHBI
(nuHA, yrod, mIomanb, 00beM, IMIomaib
MOBEPXHOCTH), UCIIOJIb3Ysl N3yUeHHbIE (OPMYIIBI U
METO/IBI;

- YMETh ONEPUPOBATH MOHATUSIMHU:
NpsSIMOYTOJIbHAS CUCTEMa KOOPIUHAT, KOOPAMHATHI
TOYKH, BEKTOP, KOOPJMHATHI BEKTOPA, CKAJIIPHOE
NPOM3BENICHHUE, YTOJI MEXKIy BEKTOpAMH, CyMMa
BEKTOPOB, IPOMU3BE/ICHIE BEKTOPA HA YHUCIIO;
HAXOAHTh C IOMOIIBIO U3YYEHHBIX (HOpMYIT
KOOPJMHATHI CEPEIMHBI OTPE3Ka, pacCCTOSIHUE
MEXTy IBYMS TOUKAMU;

- YMETb BBIOMpATh MOAXOAAIIMN U3yYeHHBIN
METOJ JUIsl PELIeHUs 3a/1a41, pacliO3HABaTh
MaTeMaTHYeCKue (DaKThl U MaTEMAaTUIECKUE
MOJIENIN B IPUPOTHBIX U OOIIECTBEHHBIX SIBJICHUSX,
B UCKYCCTBE; YMEHHUE MPUBOJAUTH PUMEPHI
MaTEMaTUYECKUX OTKPBITHUN POCCUICKON U
MHPOBOM MaTeMaTUYECKOW HAYKU.

- YMETh OIIEpUPOBATH MOHATUSIMHU: OTPE/IEICHNUE,
aKCHOMa, TeOpeMa, CIIe/ICTBHE, CBOWCTBO, MPH3HAK,
JI0Ka3aTeNbCTBO, PABHOCUIIbHBIE (DOPMYITHPOBKH;
yMeHue (GpopMynupoBaTb 00paTHOE U
MIPOTUBOIIOJIOKHOE YTBEPKIICHUE, TPUBOIUTH
NpUMEPBI U KOHTPIPUMEPDI, HCTIONH30BATH METOT
MaTeMaTHYeCKON UHIYKIIMU; TPOBOAUTH
JIOKa3aTeNIbHbIE PacCyKIEHUs MPU PEeLICHUH 3a/1aY,
OILICHUBATH JIOTHYECKYIO MPAaBUIBLHOCTh
paccyKJIeHUM;
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- YMETh OIIEPUPOBATH MOHATHUSIMH: MHOXKECTBO,
MOJIMHO>KECTBO, OTIEPAIMH HaJl MHOXKECTBAMH;
YMEHHUE UCIIOIB30BATh TEOPETHKO-MHOXKECTBEHHBII
amrmapar JJisl OITUCAHUS pealbHBIX MPOIIECCOB U
SIBJICHUI TP PEILIeHHUH 3aJa4, B TOM YHCJIE U3
JIpYTUX Y4eOHBIX IPEIMETOB;

- YMETh ONEPUPOBATH MOHATUAMU: Tpad, CBA3HBII
rpad, aepeBo, UK, rpad Ha MIOCKOCTH; YMEHHUE
3a/1aBaTh M OMHUCHIBATh Tpadbl pa3InIHBIMU
crocobaMu; UCIOJIb30BaTh Tpadbl MPH PEIICHUN
3ajad;

- YMeTh CBOOOJIHO ONIEPUPOBATH MOHATUSIMH:
coyeTaHue, MepecTaHOBKA, YHCIIO COUCTaHUH,
YHCIIO IepecTaHOBOK; OnHOM HbroTOHA; ymMeHue
NPUMEHSITH KOMOUHATOPHBIE (PaKTHI U
paccyKAeHus JUIsl pelleHUs 3a1a4;

-yMETh ONEPUPOBATH MOHATHIMH: HaTypaJIbHOE
YHCII0, 11EI0€ YUCII0, OCTATOK IO MOAYJIIO,
panroHaIbHOE YUCIIO, HPPALMOHAIBHOE YHCIIO,
MHO’KECTBA HATYPaJbHBIX, LIEJIBIX, PAIIHOHAIBHBIX,
NEHCTBUTENBHBIX YHCEN; yMEHUE UCTIOIb30BaTh
NPU3HAKU JICTMMOCTH, HAUMEHBIIHN 001N
JeNUTeNh 1 HAaNMEHbIIee 001ee KpaTHoe,
anroput™ EBKIIMAa npu penieHuy 3auay;
3HAKOMCTBO C Pa3JIMYHbIMH MTO3UIIMOHHBIMH
CHUCTEeMaMH CUHCIICHHUS;

- YMETh CBOOOJTHO OTIEpUPOBATH IOHATHSIMHU:
CTETIeHb C eJIBIM TI0Ka3aTesieM, KOPEHb
HATYpaJIbHOUW CTENEHH, CTETICHb C PAIIMOHATbHBIM
MOKa3aTeJIeM, CTETICHb C IEHCTBUTEIbHBIM
(BeliecTBEHHBIM) TIOKa3aTeIeM, Jorapudm yucna,
CHUHYC, KOCUHYC M TAaHT'€HC MTPOU3BOJIBHOIO YHCIA;

- YMETh ONEPUPOBATH MOHATUAMHU: TOKIECTBO,
TOXJECTBEHHOE IpeoOpa3zoBaHue, ypaBHEHHE,
HEPABEHCTBO, CUCTEMa YpaBHEHU U HEPABEHCTB,
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PaBHOCWIBHOCTb YPaBHEHHUI, HEPABEHCTB U
CHCTEM, pallMOHAJIbHBIE, UPPALIMOHAJIBHBIE,
HOKa3aTeJbHbIE, CTENEHHbIE, JIorapuMUUECKUe,
TPUTOHOMETPUYECKHE YPAaBHEHNUS, HEPABEHCTBA U
CHCTEMbI; yMEHHE pelllaTh YPaBHEHUS, HEPABEHCTBA
U CUCTEMBI C IOMOIIbIO Pa3IMYHbIX IPUEMOB;
pelaTh ypaBHEHUs, HEPABEHCTBA U CUCTEMBI C
napaMeTpoM; IIPUMEHATh YPaBHEHHUsI, HEpaBEeHCTBA,
UX CHUCTEMBI JJIS peIlieHHs] MaTeMaTHUeCKUX 3a1a4
¥ 3a/1a4 U3 PA3IUYHBIX 00JacTell HayKH U peajlbHOU
KU3HU;

-yMeTh CBOOOJHO ONEPUPOBAThH MOHITUSIMU:
rpaduk GyHKIIMU, 0OpaTHAsS PYHKIINSA,
KOMITO3ULMST QYHKIMH, TUHEHHAs QYHKIHUS,
KBaJlpaTuydHasl (QyHKIMsS, CTeHeHHast QYHKIHS C
LIeJIBIM [I0Ka3aTeseM, TPUTOHOMETPUYECKHE
¢byHK1MH, 00paTHBIE TPUTOHOMETPHUECKHUE
(byHKIMY, TOKa3aTeIbHas U Jorapupmudeckas
(byHKIUY; YMEHHE CTPOUTH rpauKu QYHKIHUH,
BBINOJIHATH TPe0Opa3oBaHus rpauKoB QyHKIIHIL;

yMEHHE HCIOIb30BaTh rpaduku GyHKuumii 1ms
U3y4EHUs IPOLIECCOB U 3aBUCUMOCTEH Ipu
PELIEHUH 33134 U3 IPyTuX y4eOHbIX IPEIMETOB U
U3 peasbHOM )KU3HU; BEIpaXkaTh GOpMyIaMu
3aBHCUMOCTH MEXJly BETMUMHAMU;

yMEHHE CBOOOJHO ONEpUPOBATH NOHATHIMU:
YETHOCTh (PYHKIIUH, HEPUOTUIHOCTH (QYHKITUH,
OTPaHUYEHHOCTH (DYHKIIMH, MOHOTOHHOCTh
byHKIUH, SKCTpeMyM (QYHKIUH, HAaHOOJbIee 1
HaMMEHbIIIee 3HauUeHNs (PYHKIIUU Ha IPOMEXYTKE;
YMEHUE NPOBOUTH UCCIIEA0BaHNE (DYHKIINY;

YMEHHUE UCIOJIb30BaTh CBOMCTBA U rpauku
GbyHKUUH U1 peleHns: ypaBHEHUI, HEpaBEeHCTB U
3aJa4 ¢ napaMeTpamMu; U300paxxaTb Ha
KOOPJAMHATHOM INIOCKOCTH MHOXECTBA PEIIECHUI
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ypaBHEHHH, HEPABEHCTB U UX CUCTEM;

- yMeTb CBOOOJHO ONEPUPOBATH MOHATHAMU:
HI0CJIEI0BATENILHOCTD, apuMeTHIecKast
nporpeccusi, reoMeTpuueckas nporpeccus,
OECKOHEYHO YOBIBAOIIAsI TeOMETpUIecKast
porpeccusi; yMeHue 3a1aBaTh
H0CJIEI0BATEIBHOCTH, B TOM YHUCJIE C IOMOILBIO
PEKYpPPEHTHBIX (HOPMYIT;

- YMETb OIIEPUPOBATH MOHATUSIMHU:
HENPepbIBHOCTh (DYHKLIUH, ACUMIITOTHI IpaduKa
(byHKIMU, IepBast ¥ BTOpast IPOU3BOAHAS
GyHKIMHU, FeOMETPUYECKUH 1 PU3NUECKHIA CMBICT
IPOU3BOIHOM, IEPBOOOpPa3Hasl, ONPEAETECHHbIH
UHTETpaj; yMEHUe HaXOAUTh aCUMITOTHI Ipaduka
(GYHKIMHU; YMEHUE BBIYUCIIATH IPOU3BOHbIE
CYMMBI, IPOU3BEICHHS, YACTHOTO U KOMITO3ULIMU
GbyHKIMI, HAXOIUTh YpaBHEHHE KacaTeIbHOM K
rpaduky QyHKINY;

YMEHHUE UCIO0JIb30BaTh MPOU3BOIHYIO IS
uccnenoBaHus QyHKIUH, U1 HAXOXKACHUS
HAWIyYIlIero peleHus B IPUKIAIHbIX, B TOM YHCIIE
COLIMAJIbHO-I)KOHOMHUUYECKHUX U (PU3NIECKUX
3a7a4ax, AJs ONPEENIeHUs] CKOPOCTH U YCKOPEHHS;
HaXOWTh IJIOIAAN U 00beMbI (PUTYP C TOMOIIIBIO
UHTErpaa; NpUBOJIUTh IPUMEPHI MATEMATUIECKOTO
MOJICJIMPOBAHMS C TIOMOIIBIO U PepeHINATBHBIX
YPAaBHEHUH;

- YMETh OIEPUPOBATH MOHATUSIMH: KOMILICKCHOE
YHCII0, CONPSKEHHBIE KOMIUIEKCHBIE YHCIIA,
MOJYJb U apryMEHT KOMIUIEKCHOTO 4Hcia, opma
3aMUCH KOMIUIEKCHBIX 4yKcen (TeoMeTpudecKas,
TPUIOHOMETpPUYECKas U aaredpanyeckas); yMeTb
IPOU3BOIUTH apU(PMETHUECKUE JEUCTBUS C
KOMILIEKCHBIMY YHCIaMU; IPUBOJUTH IPUMEPHI
VCTIOJIb30BaHMsI KOMIUIEKCHBIX YHCET;
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- yMeTb CBOOOJHO ONEPUPOBATH MOHATHAMU:
cpenHee apupMeTHIECKOe, MeIMaHa, HanOOoJIbIIIee
U HalIMEHbIIIee 3HAUCHHUS, pa3Max, JUCIePCHs,
CTaH/JapTHOE OTKJIOHEHUE JUI OIIMCAHUS YUCIOBBIX
JAHHBIX; YMEHUE UCCIIEI0BATh CTATUCTUYECKHE
JaHHBIE, B TOM YHCJIE C IPIMEHEHUEM
rpadu4ecKux METOJ0B U IIEKTPOHHBIX CPEICTB;
rpadu4ecku ucciue10BaTh COBMECTHBIE
HaOJII0/IeHHs C TIOMOIIBIO TUarpaMM pacCeuBaHUs
Y JINHENHOU PErpeccuu;

- YMeTb HaXOJUTh BEPOSITHOCTH COOBITHI €
UCTIOJIb30BaHUEM IPpaMuECKUX METO/IOB;
INPUMEHSATD AJIs peleHus 3a1a4 GopMyisl
CJIOKEHUS U YMHOXKEHHS BEpOATHOCTEH, (hopMyITy
HOJIHOH BeposATHOCTH, hopMyity bepHymiu,
KOMOUHaTOpHbIE (haKThl U (POPMYIIbI; OLIEHUBAThH
BEPOSITHOCTH PEANTbHBIX COOBITHIA; YMEHHUE
OIEPUPOBATH MOHATHAMU: CITydaiiHasi BEIMYMHA,
pacripeiesieHle BEpOsTHOCTEH, MaTEMAaTHIECKOe
OXXHJaHUE, TUCTIEPCHS M CTaHIApPTHOE OTKJIOHEHHUE
CJIy4aiiHOM BEIMYMHBI, (QyHKIIUHU pacrpeaeaeHus u
IUIOTHOCTH PaBHOMEPHOTO, OKA3aTeIbHOTO U
HOPMAJIBHOTO pacIpeaeieHii; yMEeHue
HCIIOJIb30BaTh CBOMCTBA M3YUEHHBIX
pacrnpeseneHuit Ui perieHus 3a1a4; 3HaKOMCTBO C
HOHATHSIMH: 3aKOH OOJIBIINX YHCEN, METOBI
BBIOOPOYHBIX MCCIICIOBAHUIT; YMEHHE IPHBOIUTH
HPUMEPHI MTPOSIBICHNS 3aKOHA OOJIBIINX YHCET B
TPUPOTHBIX M OOIIECTBEHHBIX SBICHUSIX;

- YMEeTh CBOOOIHO OIIEPUPOBATH MMOHATHIMU:
TOYKa, IPsAMas, MIIOCKOCTb, TPOCTPAHCTBO,
OTPE30K, JIy4, IUIOCKUI YTOJI, IBYTPaHHBIN yrod,
TPeXTpaHHBIN YTOJI, IepeceKaloIuecs,
napasulesIbHbIe U CKpelUBaloIuecs Ipsmble,
HapauIeIbHOCTh M MEPHEHANKYISIPHOCTD IPSMBIX
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U IUIOCKOCTEH, YroJl MeXKAy HPSMBIMH, YTOJI MEXKITY
HPSMOH U IJIOCKOCTBIO, YTOJI MEXKTY TNIOCKOCTSIMHU;
yYMEHHE HCII0Ib30BaTh IIPH PELICHUH 33134
U3y4deHHbIe (PaKThl U TEOPEMBI IUIAHUMETPHH;
YMEHHE OLICHUBATh Pa3Mepbl OObEKTOB B
OKpY’KalollleM MHpe; YMEHHE ONIepUpOBaTh
HOHATHSIMU: MHOTOTPaHHUK, CEUCHHE
MHOT'OI'paHHUKA, IPaBUJIbHBI MHOTOTPAHHUK,
npu3Ma, upaMuaa, Gurypa u HoBEpXHOCTb
BpallleHus1, IUJIUHIP, KOHYC, Iap, cdepa,
pa3BepTKa MOBEPXHOCTH, CEUECHUsI KOHYyca U
LUIMHAPA, TapauleNIbHbIe OCU WX OCHOBAHUIO,
CEeueHHUE 11apa, IIOCKOCTb, Kacarommascs cepsl,
LUJIMHAPA, KOHYCa; YMEHHE CTPOUTH CEUCHUE
MHOTOIpaHHUKA, N300pakaThb MHOTOTPaHHUKHY,
(Guryps! ¥ MOBEpXHOCTH BPALLECHUS, UX CEUEHUs], B
TOM YHCJIE C TIOMOIIBIO AIEKTPOHHBIX CPEACTB;
YMEHHUE NPUMEHATh CBOICTBAa T€OMETPUUYECKHIX
¢buryp, camocToaTeNbHO (HOPMYITUPOBATH
OTIpeJIeNIeHNs U3y4aeMbIX (PUTyp, BBIABUIaTh
TUIOTE3BI O CBOMCTBAX U MPHU3HAKaX
reoMeTpuueckux Guryp, 000CHOBBIBATh WU
OIIPOBEPraTh UX; YMEHHUE MIPOBOAUTD
Kiaccudukanuo GUryp mo pazaudHbIM
NPU3HAKaM, BBIIOIHATh HEOOXOAUMBIE
JIOTIOJTHUTEIIbHBIE TOCTPOCHHUS;

- YMETh CBOOOJIHO ONIEPUPOBATH MOHATUSIMH:
wiomaab Gurypsl, 00beM GUrypsl, BETUUMHA YIIIa,
paccTosiHUE OT TOYKH JI0 IIIOCKOCTH, PACCTOSTHHE
MEXY IPSMBIMHU, PACCTOSTHUE MEXY
IUIOCKOCTSIMM, TUIOLA/Ab Cepsl, MIIOLIAlb
MOBEPXHOCTHU NMUPAMUJBI, IPU3MBI, KOHYCA,
LWINHIPA, 00beM KyOa, IPSIMOYTOJIbHOTO
napajesnenuneaa, MMpaMubsl, IpU3Mbl, LIWIXHADA,
KOHYCa, I1apa; yMEHUE HaXOAUTh OTHOIIECHUE
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00BeMOB MOAOOHBIX (PHTYD;

- YMETh CBOOOTHO OTIEPUPOBATH OHATHSIMHU:
JBIKCHHE, TTApaJUIeIbHBIN MIEPEHOC, CAMMETPHS Ha
TUTOCKOCTH U B TIPOCTPAHCTBE, IOBOPOT,
npeoOpazoBaHue MOA00MS, MOTOO0HBIE (PUTYPHI,
yMEHHE pacrio3HaBaTh PaBHBIC U MOJA00HBIC
(urypsl, B TOM 9UCJI€ B PUPO/IE, HICKYCCTRBE,
APXUTEKTYpE; YMEHHUE HCIIOIH30BATh
Te€OMETPUYECKHE OTHOIIEHHS, HAXOUTh
Te€OMETPUYECKUE BEIMYUHBI (JJTMHA, YTOJ,
TUIONIA/lb, 00hEM) TIPH PEIICHUH 3a/1a4 U3 IPYTHX
y4eOHBIX MPEAMETOB U U3 PEaTbHOHN JKU3HU;

- YMETh CBOOOJTHO OTIEPUPOBATH OHATHSAMHU:
MPSIMOYTOJIbHASL CUCTEMa KOOPAMHAT, BEKTOP,
KOOPJMHATHI TOYKH, KOOPJMHATHI BEKTOpa, CyMMa
BEKTOPOB, IPOU3BEICHIE BEKTOPA HA YHCJIO,
pas3ioxkeHne BEeKTopa 1o 0aszucy, CKaasipHoe
MPOU3BENIEHUE, BEKTOPHOE TIPOU3BEICHHE, YTOJ
MEXTy BEKTOpaMH; YMEHHE HCII0JIb30BaTh
BEKTOPHBIN ¥ KOOPAUHATHBIA METO/ JJIs1 PELICHUS
TCOMETPUYCCKUX 33]1a4 U 331249 JAPYTUX YIeOHBIX
MPEIMETOB; ONICPUPOBATH IOHATUSAMU: MaTpHUIlA
2x2 u 3x3, onpeaenuTenb MaTPHUIIbI,
TC€OMETPHUYCCKUIN CMBICIT OTIPEACITUTEIIS;

- YMETh MOJICIMPOBATh PeaJIbHbIE CUTYaIlUX Ha
SI3BIKE MATEMATHKH; COCTABIIATH BBIPAKCHHSI,
YpaBHEHUS, HEPABEHCTBA M UX CHCTEMBI 110
YCIIOBUIO 3a]1a4d, UCCIIEA0BATh TIOCTPOSHHBIC
MOJIEJIN C UCTIOJIh30BAaHUEM aIlapara aireopsl,
WHTEPIIPETUPOBATH MOJTYYCHHBINH PE3yIIbTAT;
CTPOUTH MAaTEMATHUECKUE MOJIEITH C TOMOIIBIO
TEOMETPHUUYECKUX MTOHATHI U BEJIMUWH, pelllaTh
CBSI3aHHBIE C HUMH MPAaKTHYECKHUE 331a4H;
COCTaBJISTh BEPOSITHOCTHYIO MOJICITb U
WHTEPIPETUPOBATH MOJYUCHHBIN PE3yJIbTaT;
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pelaTh NpUKIAIHbIE 33a4U CPEACTBAMU
MaTEeMaTHYECKOT0 aHaJIN3a, B TOM YHCIIE
COLIMAJIEHO-PKOHOMHYECKOT0 B (PU3NIECKOTO
XapakTepa;

- YMEHHUE BBIOUPATh NOJXOISAIINN METOT IS
peuieHus 3a1aui; TOHUMaHUE 3HAUYMMOCTH
MaTE€MaTHKHU B U3YUEHUU NPUPOJIHBIX U
0OIIECTBEHHBIX MPOIECCOB U SIBJICHUI; YMEHUE
pacro3HaBaTh MPOSIBJIEHUE 3aKOHOB MaTEMAaTHUKH B
HCKYCCTBE, YMEHHUE IPUBOJIUTH TPUMEPDI
MaTEMaTUYECKUX OTKPBITHN POCCHICKON U
MHPOBOH MATEMATHYECKON HAYKU

OK 02. Mcnonb3oBath
COBPEMEHHbIE CPEJICTBA
[OMCKa, aHAJIN3a U
MHTEpIpeTaluu
MHpOpMaLUH, 1
MH(QOPMAaLMOHHBIE
TeXHOJIOTUH IS
BBIIIOJTHEHHS 337144
npodeccronanbHOM
eaTebHOCTU

B 00y1acTH IEHHOCTH HAYYHOTO TIO3HAHUSL:

- cOPMHUPOBAHHOCTH MUPOBO33PEHHUS,
COOTBETCTBYIOIIET0 COBPEMEHHOMY YPOBHIO
[pa3BUTHUS HAYKH U OOIIECTBEHHOU MPAKTHKH,
OCHOBAHHOTO Ha JHAJIOTe KYJIbTYP,
CIIOCOOCTBYIOIIETO OCO3HAHHMIO CBOETO MECTA B
[TOJIUKYJIBTYPHOM MUDE;

- 0CO3HaHKE [IEHHOCTH HAYYHOU JeATeIbHOCTH,
FOTOBHOCTB OCYIICCTBISTh IPOCKTHYIO U
MCCIIeI0BATEIBbCKYIO ACATEILHOCTh
WHIMBUIYaJIbHO U B TPYIIIE.

OBajieHne YHUBEPCAIbHBIMU Y9€OHBIMH
TTO3HABATCIIbHBIMHN I[CI\/'ICTBI/IHMI/I:

B) paboTa ¢ nHpOopManmen:

- BJIaJIeTh HAaBBIKAMU TOJTy4eHUs HHPOPMALIUHU U3
MCTOYHHWKOB PA3HBIX THUIIOB, CAMOCTOATCIIbHO
OCYIIECTBIISTH IOUCK, aHATIH3, CHCTEMATH3AIHIO 1
MHTEPIPETALNI0 HHOOPMAIIMU Pa3IHYHBIX BUIOB
1 GpopM npeacTaBICHUS;

- CO3/1aBaTh TEKCTHI B Pa3IMYHBIX (hopMaTax ¢
Y4ETOM Ha3HaYeHUs1 MH(POPMAIUH U 1IEeJICBON
QyJUTOPUH, BEIOUpast ONTUMATIBHYIO POpMY

- YMETb ONIEPUPOBATH MOHATUAMHU: PALMOHATIbHASL
(byHKIMSA, TOKa3aTeNbHas QYHKINS, CTeIIEHHAs
byHKLUS, Torapupmuyeckas GyHKIus,
TPUTOHOMETpUYECKHEe (PYHKIIUH, OOpaTHbIE
(yHKIIMY; YMEHHE CTPOUTH IpauKu U3yIEHHBIX
(yHKIMI, NCTIONB30BaTh IPaUKU MPU U3YUYEHUH
[POLIECCOB U 3aBUCHMOCTEH, IIPU PELICHNH 3a/1a4 U3
NPYrux yuyeOHBIX IPEAMETOB U 3a/1a4 U3 peaTbHON
DKM3HU; BbIpa)kaTh (OPMyJIaMU 3aBUCUMOCTU MEXIY
BEJIMUMHAMY,
- YMETb ONEPUPOBATH MOHATHAMU: TOKIECTBO,
TOX/IECTBEHHOE MpeoOpa3oBaHue, ypaBHEHHE,
HEpaBEHCTBO, CUCTEMA YpPaBHEHHI 1 HEPABEHCTB,
PAaBHOCHJIBHOCTH YPAaBHEHUH, HEPABEHCTB U CHCTEM,
paloHaIbHbIE, UPPALMOHATbHBIE, IOKAa3aTEeNIbHBIE,
CTETIeHHbIE, JTOrapuPMHUUIECKHE,
TPUTOHOMETPUYECKNE YPaBHEHHsI, HEpAaBEHCTBA U
CHUCTEMBI; yMETh pEIllaTh ypPaBHEHUs, HEPABEHCTBA U
CHCTEMBI C IOMOILIBIO PA3JIUYHBIX IPUEMOB; PEILIATh
YPaBHEHHUs, HEPABEHCTBA U CUCTEMBI C IAPAMETPOM;
[IPUMEHSTh ypaBHEHUS, HEPABEHCTBA, UX CUCTEMBI
Ul pEeLIeHUs] MaTeMaTUYeCKUX 3a/1a4 U 3a/1a4 U3
A3JTMYHBIX 00JacTel HAYKH U PeaTbHON KHU3HM;

MPCACTABJICHUA U BUSYyaJIM3alUN,

OIICHI/IBaHI/Ie HpaKTHqCCKHX
BaHATHH, TECCTUPOBAHMS,
VHIUBUYAJIbHBIX 3aJaHUM,
[IPOEKTOB, UCCIICAOBAHUM.
OK3aMeH.
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- OLICHUBATh JOCTOBEPHOCTb, JISTHTHMHOCTb
nH(QOpMAaLUK, €€ COOTBETCTBHE IPABOBBIM H
MOpPaJIBHO-ITHICCKIM HOpPMaM;

- ICIIOJIb30BaTh CPEICTBA MH(POPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHI B PEIICHUH
KOTHUTHBHBIX, KOMMYHUKATHBHBIX U
OpraHM3aIOHHBIX 337a4 ¢ COOJIOICHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH
0€301acHOCTH, THTHEHBI, pecypcocOepekeHus,
MPaBOBBIX U 3TUYECKUX HOPM, HOPM
MHGOPMAITMOHHOHN 0€3011aCHOCTH;

- BJIaJICTh HABBIKAMH PACIIO3HABAHUSI U 3aIUTHI
nH(bopMaIuu, HHHOPMAITMOHHON 0€301acCHOCTH
JTHYHOCTH

- YMETb CBOOO/IHO OIIEPUPOBATH MOHATHIMHU:
BIDKCHUE, TIAPaJUISNIbHBIN IEPEeHOC, CHMMETpPUS Ha
[UIOCKOCTH U B IPOCTPAHCTBE, TOBOPOT,
npeoOpazoBaHue MOA00MS, MO00HBIE (PUTYPHI,
YMETh paclio3HaBaTh paBHBIC U MOA00HBIE (GUTYPHI, B
TOM YHCJIe B IPUPOJIE, HICKYCCTBE, APXUTEKTYPE;
YMETh UCIIOJIb30BATh F€OMETPUYECKUE OTHOIICHHS,
HAXOIUTh T€OMETPUYECKUE BEIMUUHBI (JUTHHA, YTOJI,
[UI0111a/1b, 00bEM) ITPU PELICHUH 3a/1a4 U3 APYTUX
y4eOHBIX TIPEIMETOB U U3 PeaTbHON KU3HU

OK 03. InanupoBats u
[peaTn30BBIBATh
COOCTBEHHOE
mpodeccnoHanbHOE U
ITMYHOCTHOE pa3BHUTHE,
[peINPUHUMATEIBCKYIO
NesITeIbHOCTD B
npodeccrnoHanbHOMI
cdepe, UCIIOIB30BATH
3HAHUSI 110 MTPABOBOW U
(brHAHCOBOM
PaMOTHOCTH B
[Pa3IMYHBIX )KU3HEHHBIX
CUTYyaIUsIX

B oGmnact 1yxOBHO-HPaBCTBEHHOTO
BOCTIUTAHUS:

- ¢()OPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMA,
STHYECKOTO TIOBECHUS;

- CHOCOOHOCTH OIIEHWBATh CUTYAINIO U
NPUHUMATh OCO3HAHHBIC PEHICHUS, OPUCHTUPYSICh
Ha MOpAJIbHO-HPABCTBEHHBIE HOPMBI M IEHHOCTH;
- OCO3HAHHE JIMYHOTO BKJIA/Ia B TIOCTPOCHUE
YCTOMYMBOTO OyayIIEro;

- OTBETCTBEHHOE OTHOIIICHUE K CBOUM POJUTEISIM
U (MJTM) IPYTUM YWIEHAM CEMbH, CO3/IaHUI0 CEMbHI
Ha OCHOBE OCO3HAHHOTO MPUHSATHUS [IEHHOCTEH
CEMEIHOM )KM3HHU B COOTBETCTBUU C TPAIULIUSIMHU
HapoaoB Poccuu;

OBJaieHne YHUBEPCATLHBIMH PETYISITUBHBIMA
MENCTBUAMM:

a) cCaMOOpIraHU3aLINs:

- CAMOCTOSITEJIbHO OCYIIECTBIIATh
M03HABATENIbHYIO JI€ATEIbHOCTD, BBISBIAThH
pOoOJIEMBI, CTABUTh U (HOPMYJIUPOBATH

coOCTBEHHBIC 3a71a4i B 00pa30BaTeIbHOM

- YMETb OIICPUPOBATH MOHATUAMU: pallUOHAJILHBIC,
MppallOHAJIbHBIC, TIOKA3aTCJIbHBIC, CTCIICHHBIC,
lorapugmMuyecKre, TPUrOHOMETPHUYECKHE
YPaBHCHHA U HCPABCHCTBA, UX CUCTCMbI;

- YMETb OIICPUPOBATH NOHATUAMU: MHOT'OI'PAHHUK,
CeyeHHe MHOTOTPAaHHUKa, Ky0, mapasuiesenures,
pu3Ma, nupamMu/a, Gurypa 1 HOBEpXHOCTh
BpAILCHUS, IWINHIP, KOHYC, 11ap, chepa, CeueHus
(urypsl BpalieHus, INI0CKOCTb, Kacaromasics chepsl,
[MJTMH]PA, KOHYCA, IJI0IIA b TOBEPXHOCTH
[MUPaMHUJIBI, IPU3MBL, KOHYCA, [IUIMH]IPA, IUIOIIAAb
cdeprl, 00beM KyOa, IPIMOYTOJIEHOTO
[apajuiejcnuieaa, nupaMuabl, IpU3Mbl, HUJIUHIPA,
KOHYca, IIapa; yMeHne n300paxaTh MHOTOTpPaHHHUKH
11 TIOBCPXHOCTHU BpalllCHUA, UX CCUCHHA OT PYKHU, C
MOMOIIIBIO YEPTEKHBIX HHCTPYMEHTOB U
HIICKTPOHHBIX CPEJCTB; YMETh Paclo3HaBaTh
CUMMETPHIO B IPOCTPAHCTBE; YMETh Paclo3HaBaTh
MpaBHIbHbIE MHOTOTPaHHUKH;

- YMETb OIIEPUPOBATH MOHATHAMU: MIPIMOYTOIbHAS

CCTCMa KOOpAHWHAT, KOOPpAWHATBI TOYKH, BEKTOP,

OlieHMBaHUE TPAKTUYECKUX
3aHSATHI, TECTUPOBAHUS,
MHIMBU1yaJIbHBIX 3aJJaHUM,
[MPOEKTOB, UCCIEAOBAHUM.
DK3aMEH.
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NESATEIBHOCTH U )KM3HEHHBIX CUTYalUsX;

- CAMOCTOSITEJIBHO COCTABJIATH IUIAH PELLICHUS
NpoOJIEeMBI C YIETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH | MPEAIOYTECHUH;
- 1aBaTh OLIEHKY HOBBIM CUTYaLlUsIM;
crioco6cTBOBaTH (POPMUPOBAHUIO U MPOSIBICHUIO
[IIMPOKOM SPYAULIMU B Pa3HBIX 00JIACTSIX 3HAHUH,
[IOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeNIbHBIN U
KYJIbTYPHBII YPOBEHb;

0) CAMOKOHTPOJIb:

MCTIOJIb30BaTh MMPHEMBI PeICKCHH AJISl OLICHKH
CUTYyaluu, BEIOOpa BEPHOTO PELICHUS;

- YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO
[IPUHUMATh PELIEHMSI 110 UX CHUYKEHUIO;

KOOpPZMHATHI BEKTOpa, CKAISIPHOE POU3BEACHHE,
YTOJI MEX1y BEKTOpaMH, CyMMa BEKTOPOB,
[IPOM3BEICHUE BEKTOpA HA YHCII0; HAXOIUTh C
MOMOIIBIO M3YYEHHBIX (POPMYIT KOOPIMHATHI
CepeIHbI OTPE3KA, PACCTOSIHUE MEXKIY IBYMS
TOYKaMH

OK 04. O¢pdextuBHO
B3aMMO/EeIICTBOBATH U
[paboTaTh B KOJUIEKTHUBE U
KOMaH/Ie

TOTOBHOCTb K CAaMOPa3BUTHIO,
CAMOCTOSITEJIBHOCTH U CaMOOIPeIeNICHUIO;
-OBJIaJICHUE HABbIKAMH y4eOHO-
MCCIIEI0BATENCKON, TPOEKTHON U COLIMAIbHON
e TeTbHOCTH;

OBJasieHne YHUBEPCAIbHBIMU
KOMMYHUKATUBHBIMH JIEHCTBUSIMHU:

0) coBMeCTHasI 1eITeTLHOCTD:

- IOHUMATh U UCIOJIb30BaTh IPEUMYILECTBA
KOMaH/JHON M MHAUBHUYaJIbHON paboThI;

- MPUHUMATD 1I€JTH COBMECTHOM JIEATETbHOCTH,
OpTaHU30BBIBATH U KOOPAWHUPOBATH ACHCTBUS O
ee JOCTHKEHHUIO: COCTABIISATH IJIaH AEUCTBUH,
[pacIIpenessaTh POv C y4ETOM MHEHUM
YIaCTHUKOB OOCYXIaTh Pe3yIbTaThl COBMECTHOM
paboThI;

- KOOPJAMHUPOBATh U BHIIOJIHATH paboTy B
YCJIOBHSIX PEANIBHOTO, BUPTYAJIBHOTO U
KOMOMHMPOBAHHOTO B3aUMO/ICUCTBUS;

- OCYILIECTBIIATH MIO3UTUBHOE CTPATETMUECKOE

TOBCJCHNEC B PA3JIMYHBIX CUTYAIUAX, IPOABJIATH

- YMETb OIIEPUPOBATH MOHATUAMHU: CIIy4alHBIN OIBIT
U ciydaiiHoe COOBITHE, BEPOSITHOCTD CIIy4aifHOTO
COOBITHS; YMETh BBIYHCIISITH BEPOSTHOCTD C
MICTIOJIb30BAaHHEM I'papMUECKUX METO/I0B; IPUMEHSTh
(bOpMyIIbI CTIOKEHUSI M YMHOXKEHHSI BEPOSTHOCTEH,
KOMOWHATOPHBIE (PaKThl U (HOPMYIIBI TIPH PEIICHUN
3a]1a4; OLIECHUBATh BEPOSITHOCTH PEAJIbHBIX COOBITUH;
3HAKOMCTBO CO CJTy4yaliHbIMU BEJIMUYMHAMU; YMEHUE
[PUBOUTH IPUMEPHI MPOSBIEHUS 3aKOHA OOJIBIINX
YKces B IPUPOAHBIX U OOIIECTBEHHBIX SBICHUSIX;

- YMETh CBOOOZHO ONEPUPOBATH NOHATHIMU:
CTETIeHb C IeJIBIM TI0Ka3aTesieM, KOPEHb
HATYpaJIbHOM CTETIEHH, CTETIEHb C PALIMOHAIBHBIM
[OKa3aTesieM, CTENIeHb C JICHCTBUTENbHBIM
(BemecTBEHHBIM) TIOKa3aTeseM, Jorapudm guca,
CHUHYC, KOCHYC U TaHT'€HC IIPOU3BOJIBHOIO YUCIIA;

- YMETbh CBOOOTHO ONIEpUPOBAThH MOHATUSAMU: TpapuK
(byHKIMH, oOpaTHas QYyHKIUS, KOMIIO3UIUS
(byHKIMA, TMHeNHas QYHKIM, KBaJApaTHUHAs
(byHKIMS, cTeneHHast PyHKUIUS C LEeTbIM

MokasaresieM, TPUrOHOMeTpudeckre GyHKINH,

OlieHMBaHUE TPAKTUYECKUX
3aHSATHI, TECTUPOBAHUS,
MHIMBU1yaJIbHBIX 33aJJaHUH,
[MPOEKTOB, UCCIEAOBAHUM.
DK3aMEH.
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TBOPYECTBO U BOOOpaXeHHE, OBITh
MHULMATHUBHBIM.

OBajieHre YHUBEPCAIbHBIMU PETYISTUBHBIMU
TeCTBUSIMH:

0OpaTHBIE TPUTOHOMETPHUYECKHE (DYHKITHH,
MoKa3aTeNbHas U JIorapupMudeckas GyHKIuY;
YMETh CTPOUTH TpaduKu (YHKIIHHA, BBITIOTHSTH
peoOpazoBaHus TPaPUKOB (YHKIIHIA;

- YMETh HCITOJIb30BaTh Tpaduku QYHKITUH IS
M3y4eHHsI [IPOLIECCOB U 3aBHCUMOCTEH MPU PEIICHUN
3a7a4 U3 APYruxX Y4eOHBIX MPEIMETOB U U3 peabHOM
DPKI3HH; BBIPAXKaTh OPMYJIaMH 3aBHCUMOCTH MEXKITY
BEITMYMHAMU;

- CBOOO/IHO OTIEpUPOBATH MOHATHAMU: YETHOCTD
(YHKIMH, IEPUOAUIHOCTh ()YHKITHH,
OTrpaHUYEHHOCTH (DYHKIIMH, MOHOTOHHOCTh
(YHKIHH, SKCTPeMyM (QYHKIIMH, HAHOOJIbIIICE U
HarMeHbIIee 3HaueHHs (YHKIIUU Ha IPOMEKYTKE;
YMETh IIPOBOAMTH HCCIIEI0BaHUE (DYHKIIMHU;

- YMETb UCIIONIb30BaTh CBOMCTBA U Ipaduku
(byHKIUI U1 peleHns: ypaBHEHU, HepaBeHCTB U
3ajad ¢ mapameTpaMu; n300paxkaTh Ha
KOOPJAMHATHOM IJIOCKOCTU MHOXECTBA PEIICHUI
YpaBHCHUH, HEPABEHCTB M UX CHCTEM

OK 05. OcymiecTBasTh
YCTHYIO ¥ IUCBMEHHYIO
KOMMYHHKAIIAIO Ha
rOCYIapCTBEHHOM SI3bIKE
Poccuiickoit @enepanyn
C y4eToM 0coOeHHOCTEeH
COIMATEHOTO H
KyJIbTYPHOTO KOHTEKCTa

B 0651aCTH 3CTETHUECKOT0 BOCIIUTAHUS:

- 9CTETUYECKOE OTHOLIEHUE K MUPY, BKIIIOYAs
DCTETUKY OBITA, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYJA U OOIIECTBEHHBIX
OTHOIIICHU;

- CITOCOOHOCTH BOCTIPUHUMATD Pa3TMYHBIC BUIBI
MCKYCCTBA, TPAJAUIIMKU U TBOPUYECTBO CBOETO U
ITpYTrUX HApOJOB, OIIYIIATh 3MOLIMOHAIBHOE
BO3JECHCTBUE UCKYCCTBA;

- yOEXKAEHHOCTh B 3HAUMMOCTH JJIs1 TUYHOCTU U
00LIecTBa OTEUECTBEHHOI'O U MUPOBOTO
MCKYCCTBAa, STHUYECKUX KYJbTYPHBIX TPAOULUN U
HapOJIHOTO TBOPUYECTBA;

- TOTOBHOCTb K CAMOBBIPA)XCHHIO B Pa3HbIX BUIAX

MCKYCCTBA, CTPEMJICHUE MTPOABJIATH KAaUCCTBA

- YMETb OIIEPUPOBATH MOHATUAMU: CPEIHEE
aprudMeTHIeCcKOe, Meana, HanboJIbIIee U
HauMEHbIlIee 3HAYCHUs, pa3Max, AUCIIEPCHs,
CTaH/IapTHOE OTKJIOHEHUE YUCIOBOT0 Habopa;
YMEHHUE U3BJIEKAaTh, UHTEPIPETHPOBATH
MH(OPMAIUIO, TPEICTABICHHYIO B TAOIHMIAX, HA
marpammax, rpadukax, OTpaXkaroryto CBOMCTBA
[PeaTIbHBIX MPOILIECCOB U SIBICHUIA; IPEACTaBIATh
MH(QOPMAIIUIO C TOMOIIBIO TAOINII ¥ TUarpamMm;
McClIeoBaTh CTATUCTUYECKHE JAHHBIE, B TOM YHCIIE
C IPUMEHEHHEM I'papUUECKUX METOJI0B U
PIIEKTPOHHBIX CPEACTB;

- YMETb ONIEPUPOBATH MOHATUSAMU: TOUYKA, MPSIMas,
[UI0CKOCTh, IPOCTPAHCTBO, ABYTPAHHBIN yroJ,

CKPCIIMBAIONIUCCA NPAMBIC, TAPpAJJICIbHOCTh U

OHGHI/IBaHI/Ie HpaKTI/IquKI/IX
BaHATUMN, TECTUPOBAHMS,
VHIUBUYAIbHBIX 3aJaHUM,
[IPOEKTOB, UCCIIEIOBAHUM.
(OK3aMeH.
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TBOPYECKOH JINYHOCTH;

OBrasieHne YHUBEPCAIbHBIMU
KOMMYHUKATHBHBIMH JIEHCTBUSIMMU:

a) oOIeHue:

- OCYILIECTBIISITH KOMMYHHUKAITH BO BCeX chepax
PKU3HU;

- pacro3HaBaTh HeBepOaIbHbIE CPEICTBA
O6HICHI/ISI, IIOHUMATh 3HAYCHUEC COITUAJIBHBIX
BHAKOB, Pacro3HaBaTh MPEANOCHUIKI
KOH(JIMKTHBIX CUTYallUi ¥ CMATYaTh KOHQIIUKTHI;
- Pa3BEpPHYTO U JIOTMYHO U3JIaraTh CBOIO TOUKY
BpEHUs C UCIIOJIb30BAHUEM SI3bIKOBBIX CPEACTB

[EPIEHIUKYIAPHOCTD IPSAMBIX U INIOCKOCTEH, YIoi
MEX1y IPSIMBIMHU, YTOJI MEXIY IPSIMON U
[UIOCKOCTBIO, YTOJI MEXY INIOCKOCTSMH, PACCTOSIHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE MEXKIY
[IPSIMBIMU, PACCTOSIHUE MEKY IUIOCKOCTSIMU;

- YMETb UCIIOJIb30BaTh IIPHU PELIEHUH 3324
M3ydeHHbIE (DAKTHI M TEOPEMBI IJITAHUMETPHH;
YMEHHUE OLIEHUBATh pa3Mepbl 00BEKTOB
OKpPY2KAroIero Mupa

[1K 2.2. KoaTponupoBaTh
cOOI0IeHNE
pabOTHUKAMU
TeXHOJIOTMYECKOM

TV CIIUTITAHBI

B yactu Tpya0BOro BOCTIUTAHHS:

- TOTOBHOCTH K TPY/y, OCO3HAHUE LIEHHOCTH
TPYIOTIO0US, - UHTEPEC K Pa3IMYHbIM cdhepam
npodecCHOHANBHOM NesITeIbHOCTH, CBS3aHHBIM C
MaTEeMaTHKON M €€ MPHIOKCHUIMH,

-yMEHHE COBEPIIIaTh OCO3HAHHBIH BBIOOD
Oymymieit npodeccun u peann3oBhIBATh
COOCTBEHHBIE )KU3HEHHBIE IIJIaHBI,

-TOTOBHOCTB U CIIOCOOHOCTh K MaTeMaTHYECKOMY
00pa30BaHHIO U CAMOOOPA30BAHUIO HA
NPOTSHKCHUN BCEH )KU3HU,

-TOTOBHOCTH K aKTUBHOMY yYaCTHIO B PEIICHUH
PaKTUYECKUX 33]1a4 MaTeMaTHYCCKON
HarpaBJICHHOCTH;

OBajieHne YHUBEPCAIbHBIMU YI€OHBIMU
[03HABATEIILHBIMU JICHCTBUSMHU:

a) 0a30BBIC HCCIICAOBATEIILCKUE ICHCTBUS:

- UCTIOJIB30BaTh BOMPOCHI KaK MCCIIEJOBATEIILCKUI
MHCTPYMEHT NO3HaHUs, (HOPMYITHUPOBATH
BOIPOCHI, PUKCHPYIOLIHE TPOTUBOPEYUHE,
npo0JeMy, ycTaHaBIUBaTh HUCKOMOE U JaHHOEC,
(bopMHPOBATH TUTIOTE3Y, APTYMEHTUPOBATH CBOKO

TTO3UIINIO, MHEHHC,

-CBOOO/THO OIIEPUPOBATH OCHOBHBIMHU ITOHATUSMU
CTEPEOMETPHH IIPH PEIICHHUH 3a1a4 U TPOBEACHUU
MaTEeMaTHYECKUX pacCyXICHHH;

-IIPUMEHSATH aKCHOMBI CTEPEOMETPUH U CIIEJICTBUS U3
HIX [TPY PEIICHUU TeOMETPUIECKUX 3a/1a4;
-KJIaCCU(UIUPOBATH B3aUMHOE PACHOIOKEHHUE
NPSIMBIX B IIPOCTPAHCTBE, INIOCKOCTEH B
[IPOCTPAHCTBE, MPSIMBIX ¥ INIOCKOCTEH B
[IPOCTPAHCTBE;

-CBOOOJTHO OIEPUPOBATH MOHATHSAMH, CBSI3aHHBIMH C
yIJIaMHU B TIPOCTPAHCTBE: MEXY MPSIMBIMHU B
[IPOCTPAHCTBE, MEXKY NPSAMOH U INIOCKOCTHIO;
-CBOOO/THO OTIEPHPOBATH MIOHATHSIMH, CBS3aHHBIMU C
MHOTOTpaHHUKAMH;

-CBOOOTHO PaclO3HABAaTh OCHOBHBIC BUJIBI
MHOTOTPAaHHUKOB (TIpH3Ma, MUpaMH/a,
PSIMOYTOJIBHBIN Tapasuiesenunen, Kyo);
-KJIacCU(HUIUPOBATH MHOTOTPAHHUKH, BHIOMpas
OCHOBaHMS I Kiaccudukanmy;

-CBOOOJTHO OTEPUPOBATh MOHATHSIMH, CBI3aHHBIMU C
CEeUCHHEM MHOTOTPAaHHUKOB IIOCKOCTHIO;
-BBINOJTHATH MapajuiebHOE, IIEHTPATbHOE U

OpPTOrOHAILHOE MMPOSKTUPOBaHNE QUTYp Ha

OIICHI/IBaHI/Ie HpaKTI/I‘-ICCKI/IX
BaHATHH, TECCTUPOBAHMS,
VHIUBUYAJIbHBIX 3aJaHUM,
[POEKTOB, UCCIICAOBAHUM.
OK3aMeH.
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- IPOBOAMTH CAMOCTOSITENILHO CIIJITAHUPOBAHHBIN
PKCIIEPUMEHT, UCCIIE0BAHUE 10 YCTAHOBIICHUIO
0COOEHHOCTEH MaTEMAaTHIECKOTO 0OBEKTA,
SIBJICHUS, IPOLIECCA, BBISBICHUIO 3aBUCUMOCTEN
MEXy 00bEeKTaMU, SIBJICHUSMU, IIPOIIECCaMH;

- CaMOCTOATENBHO (POPMYIHPOBaTL 000OIIEHUS U
BBIBO/JIBI 10 pe3yJIbTaTaM MPOBEIEHHOTO
HAOJI0ICHHS, UCCIIeIOBaHMS, OLICHUBATh
ITOCTOBEPHOCTD MOJIYYEHHBIX PE3YIbTAaTOB,
BBIBOJIOB 1 O0OOIIEHNI;

- IPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE
[poluecca, a TAKXKe BbIIBUTaTh MPEANOI0KEHHS O
€ro pa3BUTHH B HOBBIX YCIIOBUSX;

0) coBMeCTHasI 1eATeTLHOCTD:

- IOHUMATh U UCIOJIb30BaTh IPEUMYILECTBA
KOMaH/HON M MHIMBUAYaAJIbHON paboOTh! IPU
perieHny y4eOHbIX 3a7a4, TPUHUMATh 11ETTh
COBMECTHOM JIeATEIIbHOCTH, TUIAHUPOBATH
OpTaHU3AIMI0 COBMECTHON pabOTHI, pacpeesisiTh
BUIBI Pa0OT, JOTOBAPUBATHCS, 0OCYKIATh
[poliiecc U pe3yabTar padoThl, 0000IaTh MHEHUS
HECKOJIbKUX JIFOJIEH;

- y4aCTBOBATh B IPYIIOBBIX (hopMax pabOTHI
(oOcyxaenusi, 0OMEH MHEHH, «MO3TOBbBIC
[LITYPMbD» U UHBIE), BHITIOJIHATH CBOIO YacTh
paboTHl M KOOPAUHUPOBATH CBOM JCHCTBHS C
ITPYTHMU WIEHAMH KOMaH/IbI, OIICHUBATh
KauyeCTBO CBOETO BKJIAJIa B OOIIMIA TPOAYKT IO
KpUTEPUsIM, CHOPMYITUPOBAHHBIM yUYaCTHHKAMHU
B3aNMOJICHCTBUA.

OBJasieHne YHUBEPCATbHBIMU PETYISATUBHBIMU
MENCTBUAMM:

B) CaMOOpraHU3alHs:

- COCTaBJIATh IUIaH, AJITOPUTM PEILICHHUs 3aauH,

- BEIOMpATh C1IOCO0 pelIeHus ¢ y4ETOM

MIOCKOCTb, BBITIOJHATH H300paXkeHHs PUryp Ha
TIOCKOCTH;

-CTPOUTH CEUEHHSI MHOTOTPAaHHUKOB Pa3IMNUYHBIMU
METOJIaMU, BBIIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEPTEXH U3 PUCYHKOB MIPOCTHIX O0BEMHBIX (DHUTYD:
BU] CBEpXY, COOKY, CHU3Y;

-BBIYHUCIISATH TUTOMIAN TOBEPXHOCTEHN
MHOT'OI'PaHHUKOB (IIpU3Ma, IUPaMHUIA),
reOMETPUUYECKUX TEJ ¢ IpUMEHEHHEM (popmyIT;
'CBO60I[HO OIICPUPOBATH IMOHATUAMU: CUMMETPHS B
MPOCTPAHCTBE, LIEHTP, OCh U IJIOCKOCTh CUMMETPHH,
[ICHTP, OCh U IJIOCKOCTh CHMMETPUU (PUTYPBHI;
-CBOOO/IHO OTIEPHPOBATH MOHITUSAMH,
COOTBETCTBYIOLIMMHU BEKTOPAM U KOOPIMHATAM B
MPOCTPAHCTBE;

-BBIITOJIHATH I[eﬁCTBHSI HaJl BEKTOpaMu;

-pelaTh 3aJ1a4M Ha J0Ka3aTeIbCTBO
MaTEMaTUUYECKUX OTHOILIEHUN U HaAXO0XICHUEC
FrCOMETPUICCKUX BEJINYUH, IPUMCHAA U3BCCTHLIC
MCTOJbI IPU PECIICHUN MATCMATUYCCKUX 3aJia4d
MOBBIIIEHHOTO M BEICOKOTO YPOBHS CIIOKHOCTH;
-IIPUMEHSTH IPOCTEHIIIE POTPaMMHBIE CPEJICTBA U
DIIEKTPOHHO-KOMMYHUKAIIHOHHBIE CUCTEMBI ITPH
[PEILICHUN CTEPEOMETPHUECKUX 33/1a4;

-M3BJICKATh, TPEOOPa30BHIBATH M HHTEPIPETHPOBATH
MH(OPMAIIHIO O IPOCTPAHCTBEHHBIX
reoMeTpuYecKuX (Urypax, mpeicTaBIeHHYIO Ha
UepTeKax U PUCYHKAX;

-IIPUMCHATDH NOJIYYCHHBIC 3HAHWA Ha MPAKTUKE:
CPaBHUBATDH U aHAJIM3UPOBATH PCAJIbHBIC CUTYalluu,
NPUMEHSTh U3yYCHHBIE TTOHATHS B IPOIIECCE TOMCKA
peLIeHHs MaTeMaTHYECKH C(HOPMYITHPOBAHHON
MpoOJIeMbI, MOJICIIUPOBATh PEaTbHbIC CUTYalluU Ha
SI3BIKE TEOMETPUH, UCCIICAOBATh MOCTPOCHHBIC

MOJICJIN C UCITOJIB30BAHHUEM I'COMCTPHUICCKHX
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MMEIOINXCS PECYPCOB M COOCTBEHHBIX
BO3MO>KHOCTEH,

- apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI
pEIICHUH ¢ y9€TOM HOBOW MH(OpMAINH.

MOHSATHI U TeOpeM, amnmapara aireOpbl, penarb
NpPaKTUYECKUE 3a/1a4H, CBSI3aHHBIE C HAX0XKICHHEM
FEOMETPUYECKUX BEITHYHH;

-MMETh MPEJICTABICHNUS 00 OCHOBHBIX dTarax
[Pa3BUTHS T€OMETPHU KaK COCTABHOM yacTu
(dbyHIaMeHTa pa3BUTHUS TEXHOJIOTHI;

-CBOOOTHO ONIEPUPOBATH TIOHATUSMU, CBSI3aHHBIMU C
[VTHHIPUYECKOM, KOHUYECKON U cheprudecKkon
MMOBEPXHOCTSIMHU, OOBICHATH CIIOCOOBI MTOTY4YEHUS;
-OMEPUPOBATH MOHITUAMHU, CBSI3aHHBIMH C TEJIAMHU
BpAILCHUS: IIMITUHIPOM, KOHYCOM, Cpepoii U IapoM;
pacro3HaBath Teja BpameHus (IHHIP, KOHYC,
cthepa u map) u 00BSACHATH CIIOCOOBI TTOTYUSHUS TSI
BpAICHNUS;

-KJIaCCH(PUIMPOBATH B3aUMHOE PACTIONIOKEHUE
chepbl U MI0CKOCTH;

-BBIYHCIISATH BETMYUHBI DJIEMEHTOB MHOTOTPAaHHUKOB
U TeJ BpaleHHst, 00bEMBI U IJIOIIAIN TOBEPXHOCTEH
MHOTOTPAHHHUKOB W TeJl BPAIIEHUS, T€OMETPHUUECKHUX
TeJ ¢ MPUMEHEHUEM GOopMYIT;

-CBOOO/IHO OTIEPUPOBATH TOHATHAMH, CBSI3aHHBIMU C
KOMOWHAIMSMU T€J BPAILICHNUs 1 MHOTOTPAaHHHUKOB!
MHOTOIpaHHUK, BIMCAHHBIN B chepy U ONMCaHHBIH
0K0JI0 cepsl, cepa, BIUcaHHasT B MHOTOTPAaHHHUK
WM TEJIO BPALLEHUS;

-BBIYHCIISATE COOTHOIICHHS MEXKTY IO ISIMH
MOBEPXHOCTEH 1 00bEMaMH OJOOHBIX TEJ;
-M300pakaTh N3ydaemMbie UTYPHI, BHITIOTHSTH
(BBIHOCHBIE) IJIOCKHE YEPTEKH U3 PUCYHKOB
pPOCTHIX 00BEMHBIX (DUTYP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUS TEJ BpaLCHMUS;

-M3BJICKaTh, UHTEPIIPETUPOBATH U PEOOPA30BHIBATD
MHGOPMAIUIO O MPOCTPAHCTBEHHBIX
reOMETPUUECKUX (PUrypax, MpeJICTaBICHHYIO Ha

UCPTCKAX
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1 pPUCYHKAX;

-CBOOOJTHO ONEPUPOBATh MIOHATUEM BEKTOP B
[IPOCTPAHCTBE; BBIIOIHATH ONEPAaLUK HaJl
BEKTOpaMH;

-3a/1aBaTh IJIOCKOCTh YPAaBHEHHEM B JAE€KAPTOBOU
CUCTEME KOOPJAUHAT;

-pelIaTh FeOMETPUYECKUE 3a/1a4d HA BEIYHUCIICHHUE
YTJIOB MEXAY IPSAMBIMU U IIJIOCKOCTSIMU,
BBIYMCIICHUE PACCTOSIHUM OT TOYKH J10 IIJIOCKOCTH, B
L[€JI0M, Ha IPUMEHEHUE BEKTOPHO-KOOPJUHATHOTO
METOZA IIPU PEIICHUM;

-CBOOO/IHO OIIEPUPOBATH MOHATUAMH, CBA3aHHBIMU C
IIBU’KEHHEM B IIPOCTPAHCTBE, 3HATh CBOMCTBA
TBYOKEHHI,

-BBINOJHATE H300pa’KeHNs] MHOTOTPAHHUKOM U TeJ
BpallleHUs IIPU NapajuIeIbHOM IIEPEHOCE,
LIEHTPAJIbHON CUMMETPHUH, 36pKaIbHON CUMMETPUH,
[pY TIOBOPOTE BOKPYT MPSIMOIL, IpeoOpa3oBaHUs

10 100MsI;

-CTPOUTB CEUYEHUSI MHOTOTPAHHUKOB U TEI
BPALLCHUS: CEUEHHs] LUINHAPA (IapajjiebHO U
[EPIEHIUKYIISIPHO OCH), CEYEHUs KOHYyCa
(mapajuienbHOE OCHOBAHHUIO U NIPOXOASIIEE Yepes
BEPIINHY), CEUCHHUS 111apa;

-MCII0JIB30BATh METO/bI IOCTPOCHUS CEUEHUI: METO
CJIEJI0B, METOJl BHYTPEHHETO IPOEKTUPOBAHHUS,
METO]I IEPEHOCA CEKYILEN TNIOCKOCTH;

-JI0Ka3bIBaTh FT€OMETPUYECKHE YTBEPHKICHNUS;
-IPUMEHATh TeOMETpUUECKUe (PAaKThI I PELICHUS
CTEPEOMETPUUECKHX 3a7ad, IPEANOIAralouInx
HECKOJIBKO LI1ar0B PELICHUs, €CIIU YCIOBHS
[PUMEHEHUS 3a/1aHbl B IBHOM U HESIBHOU (popMme;
-pelIaTh 3aJa41 Ha J10Ka3aTeabCTBO
MaTEMaTHYECKUX OTHOLICHUN U HaXOXKICHHUE
FCOMETPUUYECKUX BEJINYHH;
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-IPUMEHSTH IPOrPAMMHBIE CPEACTBA U AJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CHCTEMBI TIPU PEIICHUH
CTepEOMETPUUECKUX 3a]1ay;

-IPUMEHSTH [TOJTyYeHHbIC 3HaHUS HA TIPAKTHKE:
CpaBHUBATbh, aHAJTM3UPOBATH M OLICHUBATH PEajIbHbIC
CUTYalluH, IPUMEHSTh U3yUCHHbIE TIOHSATHS,
TEOpEMBI, CBOMCTBA B MPOLIECCE MOUCKA PELICHUS
MaTeMaTH4eCKU CHOPMYITUPOBAHHON TTPOOIIEMBI,
MOJIETTUPOBATh pEalIbHbIE CUTYallU Ha A3BIKE
reoMeTPHHU, UCCIIE0BATh IOCTPOSHHbBIE MOJIENH C
MCTIOJIb30BaHIEM T'€OMETPUUYECKHX TTOHITUN 1
TeopeM, armapara ajareOpsl, peraTh NPaKTHYECKUe
3aJjauu, CBS3aHHBIE C HAXOXKICHUEM
reOMETPHUYECKUX BEJINYHH;

-MMETh MPEJCTABICHNS 00 OCHOBHBIX dTarax
[Pa3BUTHUS TEOMETPUHN KaK COCTABHOM YacTH
(dbyHIaMeHTa pa3BUTHSI TEXHOJIOTHH.
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4.3. OI1eHOYHbIE U METOJUYECKHE MAaTEPHAIIbI
Ilepeyenns BonpocoB (00pa3ubl 3a1aHNd) K IK3aMeHY

[IpumepHbIii IepedeHb BOMPOCOB (T€M) I MOATOTOBKH K 3K3aMEHY:

| cemecTp

1. OmnpeneneHue MENBIX U PAITMOHATBHBIX, IEHCTBUTEILHBIX YACET

2. Ompenenenue nporeHTa. HaxoxxaeHue mporeHTa OT 4ucia, 4ucia o
MIPOIICHTY

3. Omnpenenenne MOIyIs Yuca

4. OnpeneneHne KOMIUIEKCHOTO uucia. ClloKeHHUE KOMIUIEKCHBIX YHUCEN.
YMHOXEHHE U IeJIEHUE KOMIUIEKCHBIX YUCEN

5. T'eomerpuyeckoe npecTaBiIeHne KOMIJIEKCHBIX YACET

6. Omnpenenenue paauaHHON Mephl yria, CHHyca, KOCHHYyCa, TaHT€HCA U
KOTaHTeHca uncia. BpamarensHoe apmwkeHue. YnciioBas OKpy>KHOCTb

7. 3HaueHus TpUroHoMeTpuueckux QpyHkiui as yriaos 30°, 45°, 60°, 90°

8. Jloka3zaTenbCTBO OCHOBHBIX TPUTOHOMETPHUYECKUX TOXKIECTB, (POpMYI
PUBEACHUS.

9. 3ammcr Gopmyn cmHYca W KOCHHyCa JBOWHOTO yria;, (GhopMmys
MOJIOBUHHOTO yTia

10. 3anmce hopmyn cuHyca, KOCHHYCa M TAaHT€HCA CYMMBI M Pa3HOCTH JBYX
YTJI0B

11. IlpeoOpa3oBanusi ~ CyMMBbl  TPUTOHOMETPHUYCCKMX  (YHKIMA B
MIPOU3BEICHUE W TIPOM3BEACHUS B CyMMY. BBIpakeHHE TPUTOHOMETPHUUICCKUX
(byHKIMI yepe3 TaHTeHC MOJIOBUHHOTO apryMeHTa

12. ®yHkiusa y = SIN X 1y = €OS X, UX OCHOBHBIC CBOWCTBA M rpaduKH.
Oyukiuu y = tg X, y = ctg X, ux cBoiicTBa u rpaduku

13. Onpenenenue apkCUHyca, apKKOCHHYCa, apKTaHTeHca 4ucia. Pernenue
MIPOCTEUIINX TPUTOHOMETPUUYECKUX YPABHEHUN

14. Pemennie npoCTEHIINX TPUTOHOMETPUUECKUX HEPABEHCTB

15. Onpenenenue (QyHKIMM, ee 00JacTH OMpeneNieHus W MHOXKECTBa
3HaueHu; rpaduka ¢yHkuuud. Iloctpoenue rpadukoB (YHKIMI, 3aTaHHBIX
Pa3IMYHBIMM CIIOCOOAMHU

16. 3anuchk CBOMCTB (DYHKIIMHU: MOHOTOHHOCTH, YE€THOCTh, HEUETHOCT,
OTPaHUYCHHOCTh, TEPHOIUIHOCTh. HaxokaeHne NpOMEKyTKOB BO3pacTaHUS U
yOBIBaHMS, HAMOOJIBIIIETO M HANMEHBIIIETO 3HAYCHHS, TOUCK IKCTpEMyMa

17. Onpenenenue oOpaTHbiX QyHKIMA. HaxoxaeHue o61acTu onpeaeaeHus
u oOnactu 3HayeHWl oOpaTHoil ¢yHkuuu. Iloctpoenune rpaduka oOpaTHOI
byHKIIUN

18. IlpeoOpazoBanue rpadukoB. Pemienne ypaBHeHHH TpaduuecKkum
criocoboMm. PerieHne HepaBeHCTB rpaUIecKUM CITIOCOOOM.

19. Onpenenenue KOpHs N-0il CTETICHU U €TO CBOMCTB.
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20. [IpeobpazoBaHue UPpAIMOHANBHBIX BbIpaKeHUH. Beruucienue KopHs U3
KOMILJIEKCHOT'O YHCJIa

21. Onpenenenue yorapudma, JECATUYHOTO W HATypajabHOro Jorapudma.
3anuch OCHOBHOIO Jiorapu@muueckoro ToxkaectBa. CBoicTBa jorapudmos.
[Iepexon K HOBOMY OCHOBAHUIO

22. Onpenenenue ¢pyakiuu. Haxoxaenue 3nauennii ynkuun. [loctpoenne
rpauKoB TUHEHHON, KBapaTUIHON (HYyHKITUI

23. TlokazatenpHass QyHkums, ee cBoiictBa Iloctpoenue rpaduka
NoKa3aTeIbHON (QYHKIUH

24. Jlorapudpmuueckass ¢yHkuusa, ee cpoiictBa. I[locTtpoenue rpaduxos
Jorapu@mMuyecKux QPyHKIIUMA

25. [loka3aTenpHble ypaBHEHUS, HEPABEHCTBA. PellieHne pa3InyuHBIX BHUIOB
NOKa3aTeIbHBIX YPAaBHEHU, HEPABEHCTB, CUCTEM

26. Jlorapudmuyeckue YpaBHEHUS, HEpPABEHCTBA. Cucrembl
JorapuMUYECKUX YpaBHEHUH. ANTOpUTM  pemnieHus  JorapuGMHUUECKUX
HEPABEHCTB

Il cemecTp

1. PacnonokeHue npsIMbIX U TJIOCKOCTEN B MPOCTPAHCTBE

2. TlapannenbHOCTH MPSAMBIX B MpocTpaHcTBe. [lapamienbHOCTh MpsMO |
IJIOCKOCTH

3. TlapamiensHOCTh TIOCKOCTEH

4. Ky0 m ero ceueHusa. Yroil MEXAy JByMs MNPAMBIMUA. YTOI MEXKIY
MPSAMOM U TIJIOCKOCTBIO

5. lleprieHAMKYISAPHOCTH MPSAMBIX B IpocTpaHcTBe. [lepneHauKymsipHOCTb
MPSAMOM U TIOCKOCTHU

6. Teopema o0 Tpex  mepneHAWKYyJIspax. JIByrpaHHbIi  YroJL
[lepneHAMKYIJIAPHOCTD TUIOCKOCTEN

7. OrmpezneneHue OCHOBHBIX MOHATHH KOMOMHATOPHUKHU: TNE€PECTaHOBKH,
COUYETaHUs, Pa3MEIEHUS

8. 3amaum Ha TOJCYET YKCIa pa3MEIIeHUH, MePECTaHOBOK, COYSTaHUN

9. 3ammchk popmynbl OnHOMa HbhioTOHA. AHANM3 CBOWCTB OMHOMUHAIBHBIX
K03 puIeHToB

10. CgoiicTBa OmHOMUHATBHBIX K03 ummentoB. Tpeyronpuuk [lackans

11. JlekapToBa cucteMa KOOpAMHAT Ha MIOCKOCTU. OmnpeneneHne BeKTopa,
MOAYJISl BEKTOpa

12. PaBenctBo BekTOpoB. CiOXEHHE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha
YHUCIIO0

13. Paznoxxenne BekTopa Mo HampaBieHusM. OmpeseneHne yria MEXIy
JBYMSI BEKTOpaMu

14. BerunciieHne KOOpAMHAT BEKTOPA, CKAJISIPHOTO MPOU3BEICHHS BEKTOPOB

15. Pa3noxenue BekTopa o KOOpAMHATHBIM BeKTOpaM. Beenenue Gpopmysb
paccTOsTHUSL MEXAY ABYMSI TOUKaMU

16. BeiBoa ypaBHeHUH cdepsl, IIOCKOCTH U MPSIMOI
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17. OnpeneneHue MHOTOIpaHHMKAa M €r0  OCHOBHBIX  3JIEMEHTOB.
OnpeneneHue M MOCTPOEHUE MPSMOM W HAKIOHHOW mpusmbl.  OmpejeneHue
MPaBUILHOM MPU3MBI

18. Onpenenenue U NOCTpOCHKE Mapallieienumnea, kyoa

19. CummeTpun B KybOe, B mapajUlelienuieae, B MpU3ME U MHpPaMUje.
[TocTpoenue ceuenus Kyoa, MPU3Mbl U TUPAMHUIBI

20. Ompenenenue M TOCTPOCHHWE NHUPAMUIbI, MPABUIBHOW MHUPaMUIBI
YCEUEHHOM MUpaMHIbl, TETpadapa

21. IlpaBunbHBIE  MHOTOTpAaHHHWKH. [IpencTaBieHue O  TPaBUIIBHBIX
MHOTOTpaHHHUKaX (TeTpas’ap, KyO, OKTa3ap, JOJAEKadP U UKOCAIP)

22. Onpenenenue U rpaguyeckoe n3zoOpaxkeHue: cdepbl, IEHTpA cPepsl,
panuyca chepsl, fuamerpa chepbl

23. Onpenenenue M rpaduyeckoe H300pakeHUE: IIapa, ILEHTpa Iuapa,
paauyca mapa, IuaMerpa mapa

24. YpaBHeHue cdepbl, BbIBOA ypaBHEHHUS cdepbl B TPSIMOYTOJbHON
CUCTEME KOOpUHAT

25. BzanMHoe pacnosyiokeHue cepbl U MIOCKOCTU: HE UMEIOT O0IINX TOYEK,
MMEIOT MHOECTBO OOIIMX TOYEK, OJHa o011asi Touka. ['padudeckoe nuzoodpaxeHue

26. KacatenpHast miockocTh K cepe: TeopeMa, J0Ka3aTeNbCTBO, oOpaTHas
TeopeMa

27. ITnomans cheps

28. Onpenenenue KacaTelbHOM K cepe, TOUKH KacaHus

29. BzanMHOe pacniosiokeHue npsMoit u chepsl

30. [ITapoBoii cerMeHT

31. [ITapoBoii cexTop

32. lllapoBoii cioit

33. Ompenenenue u rpaduueckoe n300paxkeHue: MUIUHIPA, 00pa3yIOIINX
MUJINHAPA, OCU UWJIMHAPA, OCHOBAHWUW LUIWHIPA, BBICOTHI IWJIMHIPA, PaaUyca,
JTuaMeTpa [MUWINHIpA.

34. Onpenenenue U rpadguueckoe N300paKeHNe: 0OCEBOr0 CEYCHHS, CEUCHUS
WIMHPA TEPICHIUKYISIPHON K OCH TUIOCKOCTBIO.

35. IIpsamoii KpyroBO# IMITHHID.

36. Pa3BepTka OOKOBOI MOBEPXHOCTH ITUIUHPA.

37. ®opmyna muomaar OOKOBOW MOBEPXHOCTH IIMIIUHIPA.

38. ®opMya MIoma1 MOJHON TOBEPXHOCTH LIMJIMH]IpA

39. Onpenenenne u rpaduyeckoe H300paKeHHE: KOHYycCa, OOpa3yroIux
KOHYCa, OCH KOHYCa, OCHOBaHHUsI KOHYCa, BEPIIMHBI KOHYCca, 00KOBOM MOBEPXHOCTU
KOHYCa, BBICOTBI KOHYCa, CEUEeHHUs KOHYCa.

40. Onpenenenrie  OOKOBOM, TIOJHOW TOBEPXHOCTH KOHYyca, (opmyra
HAXOXKJEHUS TIIOMAa OOKOBOM, TTOJIHON TOBEPXHOCTH KOHYCA.

41. Onpenenennie u Tpaduueckoe H300paKeHUE: YCEYCHHOTO KOHYcCa,
OCHOBaHHUIl YCEUYEHHOTO KOHYyCa, BBICOTBI YCEUEHHOTO KOHyca, OOKOBOM
MOBEPXHOCTH YCEYSHHOTO KOHYCa, 00pa3yIINX YCEYEHHOTO KOHYCa.
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42. Onpenenenrie OOKOBOHM, MOJHOM MOBEPXHOCTH YCEYEHHOTO KOHYcCA,
dbopmyna HaxOXKACHHUS IUIONIAAX OOKOBOM, MOJHON MOBEPXHOCTH YCEYEHHOTO
KOHYycCa

43. OnpezienieHre  MPOU3BOAHONW  (QYHKIMH, €€ TEOMETPUYECKOTO U
¢usznyeckoro cmeicaa. M3yuenue mpaBun u  popmyn auddepeHIHpOBaHUS
OCHOBHBIX 3JIEMEHTApHBIX (HYHKIUH

44. Onpenenenre  BTOPOM  NPOU3BOJHOM, €€ TE€OMETPUYECKOTO H
¢duznyeckoro cMmpicia. BeranciaeHne npou3BoIHON 00paTHOM U CIOKHON (HYHKIIUU

45. BeiBog ypaBHeHMs KacarelnbHOH. IlpumeHeHue nTpoW3BOIHOM K
UCCJIEIOBAaHUIO (PYHKIIMH U TOCTPOCHUIO TPAPHUKOB

46. OmnpezenieHre MEpPBOOOPA3HOM, HEONMPEAECICHHOTO U  ONPEAeIeHHOTO
WHTErpana

47. IlpuMeHeHre OIpeAeeHHOr0 HWHTEeTpaia s HaXOXKJIEHHUs IUIoLaau
KpUBOJUHEIHOM Tpanenuu. @opmyna HeroTtona—1Jleitbnuiia

48. 'eoMeTpUYeCKUil  CMBICII  OIpPEAEICHHOIO HHTerpajga. BeruncneHue
IUIOLIA/IEW KPUBOJIMHEWHBIX TPAIICLIAN

49. Beiuucinenne obObemMa Kyba, NpSMOYTOJBHOTO —Mapajuielenunesa,
MPU3MBI, LIJIMHpA

50. Beraucnenne ooObeMa MUpaMuIbl, KOHyCa, Irapa

51. Beluncienue mioma M MoBEpXHOCTH HUINHAPA, KOHyca, cepbl

52. Ompenenenne  COOBITHSI, BEPOATHOCTH  coObITHs. ClOXKeHHE U
YMHOX€EHHE BepoATHOcTeN. Mcnbitanusa bepryinm

53. JluckpeTHas ciydaiiHasi BEIWYMHA. 3aKOH paclpeiesieHUsl CilydaiHou
BEJINYUHBI

54. IlpeoOpa3zoBaHue ypaBHEHUN M HEPABEHCTB B PABHOCWJIBHBIC JaHHBIM.
Pemenue panoHanbHbIX, HPPALMOHAIBHBIX, IOKAa3aTEIbHBIX, JIOTAPU(PMUUECKHUX,
TPUTOHOMETPUYECKUX YPABHEHUH U YPABHEHUM C TapaMeTpaMu

Kpurepuu onieHuBaHusI 0TBETOB HA BONPOCHI (3aJaHUS)
K 3K3aMeHYy

KosnmuecTBo 3a1aHmi1, BBIITOJIHEHHBIX
Ouenka IIPaBUIILHO,
HE0O0XO0IUMOE JUIsI TOTYUYEHUS OIICHKU
HeynosneTBopurtesbHO 4 u MeHee
Y 10BIETBOPUTEIBLHO 5-6
Xopouio /-8
OTangHO 9-10
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IlepeyeHb MeTOAUYECKUX U MHBIX JOKYMEHTOB, pa3pa0oTaHHBIX
neJaroru4ecKuM padoTHUKOM, JIsl o0ecneyeHnsi 00pa3oBaTeIbHOM
IeATEJHLHOCTH

Meronuueckue peKOMEHJIallud K MPAaKTHYECKUM padoTaM MO AUCLUIUIMHE
«Marematuka.

Meroanueckue peKOMEHJauuu s O0y4arollUXcs IO BHEAyAUTOPHOM
CaMOCTOATENBHOMN padoTe.
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