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1. OBIIASI XAPAKTEPUCTUKA PABOYEN ITPOTPAMMBI
YYEBHOI JACHUATIIMHBI

1.1MecTO TUCUMILUIMHBI B CTPYKTYP€E OCHOBHOM 00pa3oBaTeIbHOM
NnporpaMMmsbI:
VuebHasgs jguciumiinHa «MarteMaTuka» SIBISIETCS  00A3aTeNbHOM  YacThIO
00111€00pa30BaTEeIbHOTO IIMKJIAa OCHOBHOM 00pa3oBaTeIbHOM MporpaMMbl B
coorBeTrcTBHM ¢ DPI'OC mo cmnemmanbHocTH 38.02.01 DOxoHoMHKAa H
Oyxrantepckuid ydet (10 OTpaciisim)

I[Inanupyembie pe3yabTAThbl OCBOEHHUS TUCIHHUIJIMHBI:

Oco6o¢ 3HaueHHUE TUCIUILUIMHA UMEeT NMPpU (GOPMUPOBAHUH B PA3BUTHH OOITHUX
KOMIIETEHIINH:

OK 01. BriOupats ciocoOblI pemieHus 3agad npopecCuoHaNbHON AeATEIbHOCTH
IIPUMEHUTENBHO K Pa3JINYHBIM KOHTEKCTaM;

OK 02. Mcnonp30BaTh COBPEMEHHBIE CPEICTBA IIOUCKA, AaHAJIA3A U
MHTEpIpeTanny nHOopMaluu, 1 HHHOPMALMOHHbBIE TEXHOJIOTUH IS
BBINIOJIHEHHUS 331a4 TPOPECCUOHAIBHOM AESITEIbHOCTH;

OK 03. [InanupoBaTh U peaan30BbIBaTh COOCTBEHHOE NMPOGECCUOHATBHOE U
JUYHOCTHOE Pa3BUTHE, MPEANPUHUMATEIHCKYIO ACATEILHOCTD B
npodeccuoHaNbHOU cpepe, UCTI0JIb30BATh 3HAHUS 110 (PUHAHCOBOM
rPaMOTHOCTH B Pa3JIMYHBIX )KU3HEHHBIX CUTYAIUAX;

OK 04. D¢ hexTnBHO B3aUMOJEHCTBOBATh U Pa0OTaTh B KOJUIEKTUBE U KOMAH/IE;

OK 05. OcymiecTBisTh YCTHYIO ¥ MUCbMEHHYIO KOMMYHUKALIMIO HA
rocyaapcTBeHHOM s3bike Poccuiickoit denepainu ¢ yueToM 0COOEHHOCTEH
COIIMAJIBHOTO U KYJIbTYPHOTO KOHTEKCTA;

OK 06. IIposiBIsATh rpakaaHCKO-MATPUOTUYECKYIO TTO3UIINIO, JEMOHCTPUPOBATH
OCO3HAHHOE MOBEJEHUE HA OCHOBE TPAJAMIIMOHHBIX O0IIEUYETOBEYECKUX
LIEHHOCTEM, B TOM YHKCJIE€ C YYETOM IrApMOHU3ALNHA MEKHAIIMOHAIBHBIX U
MEKPETUTHO3HBIX OTHOLIEHUW, IPUMEHSTh CTaHIapThl aHTUKOPPYIIITUOHHOTO
MOBEJICHHUSI;

OK 07. ConericTBOBaTh COXPAHEHUIO OKPYKAIOLIEN CPEMBIL,
pecypcocOepeKeHrI0, MPUMEHATh 3HaHUsI 00 U3MEHEHUU KJIMMAaTa, TPUHITUIIBI
OepexXJIMBOTO MPOU3BOACTBA, 3P(EKTUBHO IEWCTBOBATH B UPE3BbIYANHBIX
CUTYaLHSIX;

OK 08. Ucnonw3oBath cpeAcTBa GU3HUECKOM KYIBTYPHI U COXPAaHEHUS U
YKpETUIEHUS 3[J0POBBS B Ipoliecce MpodeccnoHaIbHOM NeATeTbHOCTH U
noI/Iep>KaHusl HEOOXOIMMOTO YPOBHS (PH3UUYECKON MTOATOTOBIICHHOCTH;



OK 09. [Tonw3oBatbes mpodecCHoHANBHON JOKyMEHTAITUEH Ha
TOCYJapCTBEHHOM M MHOCTPAHHOM SI3BIKAX.

B pamkax mporpamMmbl  y49eOHOM  JHUCHMUIUIMHBI  OOYYarOIIUMHUCS
ocBauBarotrcst Jau4yHocTHeIe (JIP), wmeranpenmernsie (MP) u mnpenmeTHbIe
pe3yabTarhl 0a30Boro U yriyonaenHoro yposueit (I1P6) u (ITPy) B cooTBeTcTBHM
¢ TpeboBanusiMu ®I'OC cpeanero oduiero oopazoBaHus

Konanl

HJIaHI/IpyeMbIe pe3yJabTaThbl 0CBOCHUA TUCHUIIJIMHBI BKIIYAI0T

JIP 4

[IposiBnsromniA U AEMOHCTPUPYIOLIUHI YBaXEHUE K JIIOJAM TPYAa, OCO3HAKOIIUN
LIEHHOCTb COOCTBEHHOro Tpyaa. Crpemsmuiics K GOpMHUPOBAHUIO B CETEBOM
cpeae JMYHOCTHO U MPO(ECCHOHATBHOTO KOHCTPYKTUBHOTO «IIH(PPOBOTO
cuenan.

MP 01

YMEHHUE CAMOCTOSTEIIBHO ONPEAEIATh eI AEATEIbHOCTH U COCTABIIATH IIIaHbI
NEATEIbHOCTH;  CaMOCTOSTEJIBHO  OCYLIECTBJIATH,  KOHTPOJIMPOBAaTbH WU
KOpPPEKTHUPOBATh JEATEIbHOCTD; MCIOJb30BaTh BCE BO3MOXKHBIE PECYPCHI IS
JNOCTW)KECHMS IIOCTABICHHBIX LIEJIEH M peanu3alyy IUIAHOB JCATEIbHOCTH;
BBIOMPATH YCHEIIHBIE CTPATETHH B PA3JIMYHBIX CHTYaIUsX;

MP 02

yYMEHHE MPOYKTUBHO OOLIAThCS ¥ B3aMMOJICHCTBOBATh B IIPOIIECCE COBMECTHOM
NESATCNIbHOCTH, YYHUTHIBATh TO3WIMHM JPYrUX YYaCTHUKOB JIEATEIHHOCTH,
2 dexTUBHO pazpeniaTh KOHMIUKTHI;

MP 03

BJAJICHNE HAaBBIKAMH  I[IO3HABATENBHOHM, Y4eOHO-MUCCIENOBATEIbCKOW |
IIPOEKTHOM JesITeIbHOCTH, HAaBBIKAMU pa3pellieHus NpolsieM; CIOCOOHOCTh U
TOTOBHOCTb K CaMOCTOATCIBHOMY IIOMCKY MCETOJOB PCHICHUA MPAKTHYCCKUX
3aJa4, IPUMEHEHUIO Pa3IMYHbIX METOJI0OB [TO3HAHUS;

MP 04

TOTOBHOCTb M  CIIOCOOHOCTb K  CaMOCTOSATEJbHOM  MH(POPMALMOHHO-
[I03HABATEJIbHOM JEATEIbHOCTH, BJIaJIEHUE HABbIKAMHU IOJIYYE€HUS HE0OX0IUMOM
uHboOpMallMM M3 CIOBaped pa3HbIX THUIIOB, YMEHHE OPHEHTHUPOBAThCS B
pa3IMYHbIX ~ MCTOYHMKAX  HMHQOpMAIMM, KPUTHUYECKH  OLEHUBaTh U
MHTEPIPETHUPOBATh HHPOPMALIMIO, MOITYYAEMYIO U3 PA3JIUYHBIX HCTOUHUKOB;

MP 05

YMCHHUE HUCIIOJb30BaTh CPCACTBA I/IH(l)OpMaIII/IOHHI)IX U KOMMYHUKAIIUOHHBIX
texHosoruit (nanee — MKT) B perieHnun KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U
OpraHM3alMOHHBIX 3a7a4y ¢ COOIIOJeHHEM TpeOOBaHUI SPrOHOMUKH, TEXHUKH
0€30IaCHOCTH, TUTHEHBI, pecypcocOepeeHMsl, IPABOBBIX U 3TUYECKUX HOPM,
HOPM HHGOPMAIIMOHHON O€301TaCHOCTH;

MP 07

YMCHHE CaAMOCTOATCIBHO OLICHHMBATL U NPHUHUMATL PCIICHHA, OIPCACIAIOIINC
CTPAaTCTHIO MTOBCACHUS, C YUHCTOM I'PA’)KJAAHCKUX W HPABCTBCHHBIX HCHHOCTGﬁ;

MP 08

BJIAICHUC A3BIKOBBIMU CPEACTBAMH — YMCHUCE SICHO, JIOTUYHO U TOYHO U3JIaraTb
CBOIO TOYKY 3pCHUs, UCITIOJb30BATh a/ICKBATHEIC A3LIKOBBIC CPCCTBA,

MP 09

BJIaJIeHHE HaBbIKaMH [TO3HABATEIbHOM peIeKCHH Kak 0CO3HAHUS COBEpPIIAEMbIX
JNEUCTBUN M MBICIUTEIBHBIX IIPOLECCOB, UX PE3YJIBTATOB U OCHOBAHMI, IPAHHUII
CBOErO 3HAHMS WM HE3HAHUs, HOBBIX II03HABATEIbHBIX 3aJa4 U CPEACTB MX
JOCTHKECHHSL.

[1P6 O1. Bmamenue merogaMu J10Ka3aTesbCTB, AITOPUTMAMH DPEIICHUS 3ajady,
yMeHue (HopMyIupoBaTh OMPEICICHHS, aKCHOMBI U TEOPEMbI, TPUMEHSTh HUX,
MPOBOJIUTH JOKA3aTEJIbHBIE PACCYKICHUS B XO€ PEUICHUS 3aa4;

[1P6 02. YMmenue onepupoBaTh MOHATUSIMH: CTENEHb YMCIa, JIorapudm 4Yucia;
YMEHUE BBITIOIHATH BHIYMCIICHHE 3HAYEHUW U MPEeoOpa3oBaHUsI BBIPAKEHUHN CO
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CTEIEHAMH U  Jorapu@mamu, MnpeoOpa3oBaHusi APOOHO-PAIIMOHATBHBIX
Beipakenuii; [IP6 03. VYmenue omnepupoBaTh MOHATUSAMU: paIlMOHAIBHBIE,
UppaltOHaIbHBIE, MOKa3aTelbHbIE, CTEIIECHHBIE, norapudmuyeckue,
TPUTOHOMETPUYECKUE YPABHEHHSI U HEPABEHCTBA, UX CUCTEMBI,

[1P6 04. YMeHnue onepupoBaTh NOHATUSAMU: (QYHKIUS, HETIPEPbIBHAS (YHKITHUS,
IIPOU3BO/IHASI, MEPBOOOpa3Has, OINpPEAENICHHbI HMHTErpaji; YMEHHE HAXOIHTh
IPOU3BOJHBIE BJIEMEHTAPHBIX (PYHKIMH, MCIONb3Yys CIPABOYHBIE MAaTepHAaJIbI;
UCCIIEIOBaTh B MPOCTEHININX CiIy4asX (pyHKIHM Ha MOHOTOHHOCTH, HAXOIHTh
HauOoNbIINE W HAUMEHbIIME 3HaueHus (QyHKUUH; CTPOUTh TIpaduku
MHOTOWICHOB C HCIIOJB30BAaHMEM allapara MaTeMaTHYEeCKOro AaHaJIN3a,
PUMEHSATH MPOU3BOJIHYIO MIPH PEIICHUH 33]1a4 HA ABMKEHUE; pEelIaTh MPAKTHKO-
OPUEHTHPOBAHHBIE 3aJaud Ha HaWOOJbIIME W HAUMEHBIIWE 3HAYCHUs, HA
HaXO0KJEHUE MYyTH, CKOPOCTH U YCKOPEHMUS;

[IP6 05. VYmenue onepupoBaTh MOHATHSIMHU: palMOHAIbHAS (YHKIIHS,
nokasarenbHas (QYHKLMs, cTeneHHas (yHKuus, jorapupmudeckas (QyHKIuS,
TPUTOHOMETPHUUECKHE PYHKIIMU, OOpaTHbIE PYHKIUU; YMEHUE CTPOUTH TpaduKu
U3YYEHHBIX (YHKIMM, HCHOJIb30BaTh IpaUKU MpU H3YYEHHUU NPOLECCOB U
3aBUCUMOCTEM, IPHU PEIICHUH 337a4 U3 IPYTruX y4eOHbIX IPEIMETOB U 3a]1a4 U3
peanbHOU XKU3HH; BbIpaXaTh (OpMyIaMu 3aBUCUMOCTH MEK/y BEJIMYNHAMU;
[TP6 06. YMmeHue pemiaTh TEKCTOBBIE 3a/ladydl Pa3HbIX THUIIOB (B TOM YHUCIIE Ha
IIPOLICHTHI, IOJM U YacCTH, Ha JIBHXKEHHE, paboTy, CTOMMOCTh TOBapOB U YCIIYT,
HAJIOTH, 3aJa4yd U3 00JIaCTH yNPaBICHUS JTUYHBIMU U CEMEWHBIMU (DHUHAHCAMMU);
COCTABJISITh BBIPAKEHHUSI, YPABHEHHSI, HEPABEHCTBA U UX CUCTEMBI IO YCIOBHUIO
3aJlayy, UCCIEI0BAaTh IMOJIYYEHHOE PEIICHWE U OLUEHUBATH MPABIONOJA00HOCTD
pE3yNbTATOB;

[1P6 07. YMeHue onepupoBaTh NOHATUSMU: CpeiHee apupmeTrieckoe, MeAraHa,
HauOosblllee W HauMEHbIEe 3HAYEHUs, pa3Max, AMCIEPCHs, CTaHIapTHOE
OTKJIOHEHME YHCJIOBOrO Halopa; YyMEHHE W3BJIEeKaTb, HHTEPIPETUPOBATDH
uH(popMaIuio, MNpeACTaBIeHHYI0 B Ta0nuuax, Ha JAuarpammax, rpaduxax,
OTpPaXKaloIlyl0 CBOMCTBA peEaJbHBIX MPOLECCOB M SBICHUMN; NPEICTaBIATH
MH(OPMAIUIO C TOMOUIBIO TAOJUI U JUarpaMM; MCCIEI0BaTh CTATUCTHUYECKHE
JaHHbIE, B TOM YHCJIE C MPUMEHEHUEM IpaUYeCKUX METOAOB U BJIEKTPOHHBIX
CPEACTB;

[IP6G 08. YmeHue omnepupoBaTh MOHATHSIMH: CIy4YallHBIA ONBIT U CiIy4ailHOE
COOBITHE, BEPOSITHOCTh CTYy4aitHOrO COOBITHS; YMEHUE BBIYUCIIATH BEPOSITHOCTD C
UCIIOJIb30BAaHUEM TpaUUECKUX METOJO0B; MPUMEHSATH (HOPMYJBI CIOXKEHHS U
YMHOKEHHS BEPOATHOCTEN, KOMOMHATOPHBIE (PAKThl U (POPMYJIIBI MPU PEIICHUU
3a]a4; OLEHUBAaTh BEPOATHOCTH pEAIbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4ailHBIMHM BEJIMYMHAMU;, YMEHUE MPHUBOJUTH MPUMEPHI MPOSIBICHUS 3aKOHA
OOJBIINX YUCEN B IPUPOIHBIX U OOIIECTBEHHBIX SBJICHUSX;



[IP6 09. VYmenuwe omnepupoBaTh MOHATUSAMU: TOYKA, MpsMasi, IJIOCKOCTb,
IIPOCTPAHCTBO, ABYTPAHHBIN yroJl, CKPEIMBAOIIUECS NPSAMBIE, TapaJLIEIbHOCTb
U NEPHNEHIUKYJSPHOCTD MPSAMBIX U IUIOCKOCTEM, YrOJl MEXKIAY NPSIMBIMH, YIOJI
MEXIY IPSIMOU U INIOCKOCTBIO, YTOJI MEXKTY IIJIOCKOCTSIMHU, PACCTOSTHUE OT TOUKU
J10 TUIOCKOCTH, PACCTOSIHUE MEXKIY NPSIMBIMU, PACCTOSTHUE MEKY TUIOCKOCTSIMY;
YMEHHE HCMOJb30BaTh MPH PEIICHUH 3aJad U3Yy4YEeHHbIE (HaKThl U TEOPEMBI
IUTAHUMETPHUH; YMEHHUE OLIEHUBATh pa3Mepbl 00bEKTOB OKPYKAIOIIETO MUPA;
[IP6 10. VYwmenue omnepupoBaTh TMOHATHUSIMH: MHOTOTPAHHUK, CEUYCHHUE
MHOIOTpaHHMKa, KyO, MapajieNnenumes, Npu3Ma, NOupamuaa, ¢Qurypa Hu
HNOBEPXHOCTh BpAILIEHUS, LWIMHIP, KOHYC, Iap, cdepa, ceyeHus QUrypsl
BpallleHus, IUIOCKOCTh, Kacaromiasicsi cdepsl, IWIMHAPA, KOHYCA, IJIOMAIb
HNOBEPXHOCTHU MUPaMM/Ibl, IPU3MBI, KOHYCa, IUJIUHPA, IUIOMAb ceprl, 00beM
Ky0a, IpsIMOYTOJIbHOTO MapajulesieluIea, MUpaMUAbl, MPU3MbL, LWIAHIPA,
KOHYyca, I1apa; yMEHHE U300pakaTh MHOTOTPAaHHUKHU M TIOBEPXHOCTH BPALLEHHUS,
UX CEYCHHs OT PYKH, C ITIOMOLIBIO YEPTEKHBIX UHCTPYMEHTOB U DJIEKTPOHHBIX
CPEACTB; YMEHHME pACIO3HABaTh CHUMMETPHIO B IPOCTPAHCTBE;, YMEHHE
pacIio3HaBaTh MPABUIILHBIE MHOIOTPaHHUKH;

[IP6 11. YMeHue omnepupoBaTh MOHATUAMH: JBUKEHUE B MPOCTPAHCTBE,
no00HbIE (UTYpPHl B MPOCTPAHCTBE; HCIIOJIB30BATh OTHOIICHHE IUIOLIAAEH
NOBEPXHOCTEN 1 00bEMOB MOJOOHBIX (PUTYp NP PELICHUHU 33]1aY;

[IP6 12. VYmeHue BBIYUCIATH T'E€OMETPUYECKHE BEIUYUHBI (JJIMHA, YTroJ,
ionab, 00beM, IJIOMAAb TOBEPXHOCTH), UCIIOJIb3YSl N3YUEHHbIE (OPMYJIIBI U
METO/IbI;

[1P6 13. YMmenue oneprupoBaTh MOHATUSAMU: NPSIMOYTOJIbHAS CUCTEMA KOOPAUHAT,
KOOpPAMHATBI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA, CKAJSIPHOE IPOU3BEICHUE,
YTOJl MEXIy BEKTOpAaMH, CyMMa BEKTOPOB, IPOU3BEICHUE BEKTOpPA HA YHUCIIO;
HaXOAUTh C MOMOUIbIO HM3YYEHHBIX (OPMYJI KOOPAMHATHI CEpeUHbI OTpPE3Ka,
pPacCTOSIHUE MEXAY ABYMs TOYKAMU;

[IP6G 14. Ymenue BbIOMpaTh MOAXOIAUIMN M3YYEHHBIM METOI ISl PELICHUS
3aJa4uM, pacro3HaBaThb MaTeMaTudyeckue (akThl U MATEeMAaTUYECKUE MOJIEIH B
NPUPOAHBIX M OOIIECTBEHHBIX SIBJICHUSX, B HCKYCCTBE; YMEHHE MPUBOAMTH
IIPUMEPBI MATEMATUUYECKUX OTKPBITUM POCCUMCKON U MUPOBOM MAaTEMaTHUYECKOU
HayKU.

[IPy 01. YMenue oneprupoBaTh MOHATHAMU: ONPEACICHUE, aKCHOMA, TEOPEMA,
CIIEICTBUE, CBONCTBO, IIPU3HAK, J0Ka3aTeIbCTBO, PAaBHOCHUJIbHBIE
bopMyIMpOBKHY; yMmMeHuEe (OpMyIUpoBaTh OOpPaTHOE M MPOTHUBOMOJIOXKHOE
YTBEPXKIEHUE, MPUBOIUTH NPUMEPHI U KOHTPIPUMEPHI, MCIOJB30BATH METOJ
MAaTeMaTHYECKOW HWHIAYKLUHH; IPOBOIAUTH [I0KA3aTENIbHBIE PACCYXKACHUSA IPU
pELIEHNH 3a7]a4, OLEHUBATh JIOTHYECKYIO MPABUIIBHOCTh PACCYKICHUI;

[IPy 02. YMeHue omnepupoBaTh MOHSATUSAMHU: MHOXKECTBO, IOJIMHOKECTBO,
omepaluyd  HaJ  MHOXKECTBAMH;, YMEHHE  HCHOJb30BaThb  TEOPETHUKO-
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MHO>KECTBEHHBIN aImapar JJis1 OMUCaHUS PEAIbHBIX IIPOLIECCOB U SBJICHUN U ITPU
pElIeHNN 3a]a4, B TOM YHUCJIE U3 APYTUX YYEOHBIX MTPEIMETOB;

[TPy 03. YMmeHue onepupoBaTh MOHITHSIMHU: Tpad, CBI3HBIN rpad, 1epeBo, UK,
rpad) Ha IJIOCKOCTH; yYMEHME 3a/aBaTb M OINUCHIBATh TIpadbl pa3IMuHBIMU
crioco0aMu; UCIOIb30BaTh Tpadbl MPHU PEIICHUH 3a]1aY;

[TPy 04. YMenue cB0OOOAHO ONIEPUPOBATH MOHATUSMU: COUETAHUE, IEPECTAHOBKA,
YHCJIO COUYETAaHUM, YUCIIO NEPECTaHOBOK; OMHOM HbIOTOHA; yMEHUE MPUMEHSTH
KOMOHMHATOpPHBIE (PAKThI U PACCYKACHUS AT pEeLICHU 3a/1a4;

[TPy 05. YMmeHue onepupoBaTh NOHITUSAMU: HATypalbHOE YKCIO, LIEJI0€ YUCIIO,
OCTaTOK 10 MOAYJIIO, PALIMOHAIIBHOE YUCIIO0, UPPALMOHATIBHOE YHCII0, MHOXKECTBA
HATypaJbHBIX, LEJbIX, pPalWOHAIbHBIX, JCHCTBUTEIBHBIX YHCEN; YMEHHUE
UCIOJB30BaTh NPU3HAKU JEIUMOCTH, HAUMEHbIIMN OO JenuTens MU
HauMeHbIlee oOIliee KpaTHoe, anropuT™ EBkinMga mnpu penieHuH 3ajad;
3HAKOMCTBO C Pa3JIMYHBIMH ITO3UIIMOHHBIMU CUCTEMAMU CUUCIICHHUS,

[TPy 06. YMeHue cBOOOJHO ONEpPUPOBATH MOHATHUSMHU: CTENEHb C LIEJBIM
NOKa3aTelieM, KOPEHb HaTypaJlbHOW CTENEHH, CTENEHb C palUOHAIbHBIM
[OKa3aTeleM, CTENEeHb C JEUCTBUTEIbHBIM (BELIECTBEHHBIM) IOKa3aTeleM,
jgorapuM 4ucia, CHHYC, KOCUHYC U TAHT'€HC MPOU3BOJIBHOTO YHCIIA;

[IPy 07. YMeHue omnepupoBaTh IOHATHIMHU: TOXKIAECTBO, TOXKIECCTBEHHOE
npeoOpa3oBaHue, ypaBHEHNUE, HEPABEHCTBO, CUCTEMAa YPaBHEHHUI U HEPaBEHCTB,
PaBHOCWJIBHOCTh ~ YpPABHEHUM, HEPAaBEHCTB M CHCTEM, palMOHAJIbHEIE,
UppaLMOHAIbHBIE, IIOKa3aTelIbHbIE, CTEIICHHBIE, norapupmuueckue,
TPUTOHOMETPUUECKHE YPABHEHHs, HEPABEHCTBA M CHUCTEMbI, YMEHHE pellaTh
YpaBHEHUS, HEPABEHCTBA M CUCTEMBI C TOMOILBIO Pa3IUYHBIX TPUEMOB; PEIIATH
YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IAPAMETPOM; MPUMEHATH ypaBHEHUS,
HEpaBEHCTBA, MX CHUCTEMbI JUJISl PEIICHUs MAaTeMaTHUYeCKHX 3a7ad W 3aJ1ay u3
pa3TUYHBIX 00JaCTel HAYKH U peabHOM KU3HMU;

[Py 08. Ymenue cBOOOAHO oOmMEpHPOBATH MOHATUSMU: TpaPuK (QYHKIIHH,
oOpaTHast PyHKIUS, KOMIIO3UIMS (PYHKIMH, TUHEHas QyHKIMS, KBaApaTUYHas
byHKIMs, cTeneHHass QYHKUIUS C IeJIbIM MOKa3aTejleM, TPUTOHOMETPUUYECKHUE
GyHKUMH, O0OpaTHbIE TPUTOHOMETPUYECKUE (PYHKIMHU, TOKa3zaTreabHas U
norapudmMuyeckass GyHKIINH, YMEHUE CTPOUTH Tpaduku (QyHKIUHN, BBHITIOJHSTh
npeoOpa3zoBanus rpa@ukoB QyHKIIHI; YMEHHE UCTIONh30BaTh Tpaduku QyHKIIHIA
JUISlT M3YYEHHs] TPOLECCOB M 3aBUCMMOCTEH NpH pPEUIEHUW 3a1ad U3 JIpYrux
y4eOHBIX IPEIMETOB U U3 pEaIbHOM )KM3HU; BbIpaXkaTh (POpMyJIaMU 3aBUCUMOCTH
MEXIy BeTMYMHAMU;

yMeHue  CBOOOAHO  OMNEpUpOBaTH  MOHATUSIMH:  YETHOCTh  (PYHKIUW,
NEePUOINIHOCTD (DYHKIINH, OTPAHUYCHHOCTD ()YHKIIMH, MOHOTOHHOCTh (DYHKITUH,
SKCTpeMyM (GYHKIIUU, HauOOJbIIee W HaWMEHbIllee 3HAaueHUs (QYHKIUU Ha
OPOMEXYTKE; yYMEHHE TPOBOAUTH  HUCCieNoBaHMEe  (YHKUUHU; YMEHUE
UCIIOJIb30BaTh CBOWCTBA W rpaduku (QyHKUMI JUisl pelieHus] ypaBHEHU,
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HEPaBEHCTB M 33Ja4 C MapaMeTpaMu; U300pakaTh Ha KOOPIMHATHON MJIOCKOCTH
MHOYKECTBA PEIICHUI YPAaBHEHUI, HEPABEHCTB U UX CUCTEM,;

[IPy 09. Ymenue cBOOOAHO ONEPHPOBATH MOHATUSAMU: IOCIEIOBATEIBLHOCTD,
apumeTnyeckas IMporpeccusi, reoMeTpuueckas Tmporpeccus, OeCKOHEYHO
yObIBaromas reOMETPUYECKAS IIPOTPECCHS; YMEHHE 3a/1aBaTh
MOCJIEI0BATEIHHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX (OPMYIT;

[Py 10. VYMeHue omnepupoBaTh MNOHATUSIMHU: HEMPEPHIBHOCTh (DYHKIIHH,
acUMNTOTHl Tpaduka (QYHKIHH, TepBas M BTOpas MNPOU3BOAHAS (YHKIUH,
reOMETpUYECKUA ¢  (UBUYECKUN CMBICT MPOU3BOJAHOM, MepBooOpasHas,
OTpEJICTICHHBIA WHTErpaj; YMEHHE HaxOJUTh aCUMIITOTHI Tpaduka (PyHKIUU;
YMEHUE BBIUHCIATH NPOU3BOJHBIE CYMMBI, NPOU3BEACHHS, YacTHOIO H
KOMITO3UIIMH (DYHKIIMM, HAXOJIUTh YpaBHEHHE KacaTelIbHOM K rpaduKy GyHKIINH;
YMEHHE HCHOJb30BaTh MPOU3BOAHYIO [UJIsl HCCIAENOBAaHUS (DYHKUMHA, 75
HAXOXKJEHUS HAWIyYIIEero PEIICHHs B NMPHUKIAAHBIX, B TOM YHCJE COLUAIBHO-
PKOHOMUYECKUX U (U3UUECKUX 3a7audax, JUIsl ONpPENEICHHUs CKOPOCTH M
YCKOPEHHS; HAXOAWUTh IUIONIAAM M 00bEeMbl (PUTYp € MOMOIIbIO HHTErpaa;
IPUBOJUTH IPUMEPBl MAaT€MAaTHYECKOIO0 MOJEJIHUPOBAHUSA C  IIOMOLIBIO
nuddepeHnanbHbIX YPaBHEHU;

[IPy 11. YMeHue onepupoBaTh NOHATUAMU: KOMIUIEKCHOE YUCJIIO, CONPSKEHHBIE
KOMIUIEKCHBIE YHCIIa, MOJIyJIb U apIryMEHT KOMIUIEKCHOTO YHciia, (hopMa 3amucu
KOMIUIEKCHBIX qucen (reomeTpuueckas, TPUTOHOMETpHUYECKAs U
anreOpauyeckas); yMeTb MPOU3BOAUTH apUPMETHUECKUE JIEUCTBUSA C
KOMILJIEKCHBIMU YHUCJIaMH; TPUBOJUTH MPUMEPHI UCIOJIb30BAHUS KOMILJIEKCHBIX
YU CEIT;

[Py 12. VYwmenuwe CcBOOOJHO  ONEPUPOBATH  TMOHATHSAMHU:  CpEeIHEe
apumeTnyeckoe, MearaHa, HauOoJblllee U HAaUMEHbIIEE 3HAUEHUS, pa3Max,
JUCIIEPCHS], CTAHAAPTHOE OTKJIOHEHUE JUISl ONTMCAHUS YACIOBBIX IaHHBIX; YMEHUE
UCCJIENOBATh CTAaTUCTUYECKHWE JAaHHBIE, B TOM 4YHCIE€ C IPUMEHEHHEM
rpauueckux METOJOB M JIIEKTPOHHBIX CPEICTB; IpaUUYECKHd HCCIEAOBAThH
COBMECTHbIE HAOJIIOJICHUSI C MOMOIIBI0 JAMArpaMM PAacCeUBAHUS U JIMHEHHOU
perpeccuu;

[Py 13. YMeHue HaXOIuTh BEPOATHOCTHU COOBITUM C HCIOJIH30BAHUEM
rpauyecKux METOJIOB; MPUMEHSTH JUIs pelIeHus 3a1a4 (OPMYJIbI CIOKEHUS U
YMHOXKEHHSI BEpOSITHOCTEH, (QOpMysy TMOJTHOW BEPOATHOCTH, (opmyy
bepnymnnu, koMmOunaTopHblie (akThl U (DOPMYIBI; OIICHUBATH BEPOSTHOCTH
peanbHBIX COOBITHI; YMEHHE ONEpPUPOBATH MOHSATUSAMU: CIydyaliHas BEJIUYWHA,
pacrpeneneHue BEPOSITHOCTEM, MAaTEMAaTH4YECKOE OXUIAHWE, IUCIIEPCHS U
CTaHJIAPTHOE OTKJIOHEHHE CIy4yalHOM BEJMYHMHBI, QYHKIUHU paclpeneiaeHus U
IJIOTHOCTH PAaBHOMEPHOTO, IMOKA3aTEIbHOTO M HOPMAJIBHOTO PaCIpEICICHUN;
YMEHUE HCIIOJBb30BaTh CBOWCTBA WM3YyYEHHBIX PACIPENCICHUN I PEIICHUS
3aJlay; 3HAKOMCTBO C MOHATUSAMM: 3aKOH OOJBIIMX YUCEN, METOJIbI BHIOOPOUHBIX
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WCCJICIOBAHNM, YMEHHE MPHUBOAUTH MPUMEPHI MPOSIBICHHUS 3aKOHA OOJBIITNX
YHCEeJ B MPUPOJIHBIX U OOIIECTBEHHBIX SIBJICHUSX;

[Py 14. YmeHnue cBOOOJHO ONEPUPOBATh MOHATUAMU: TOYKA, MpsMad,
IJI0CKOCTh, MPOCTPAHCTBO, OTPE30K, JyY, IUIOCKHM Yroj, JBYTpPaHHBIA yTOI,
TPEXTPaHHBI YTOJ, MEepeceKaronfecs, MapaieIbHble U CKPEIIMBAIOIINECS
npsiMble, TAPAJUIETFHOCTD U MEPIEHAUKYIIPHOCTD MPSIMBIX U TUIOCKOCTEH, yroi
MEXIY TMpPSMBIMH, YroJl MEXIy TMpsSAMOA U IUIOCKOCTBIO, YIOJl MEXIY
IUTOCKOCTSIMH; YMEHHE UCIOIB30BaTh MPHU PEIICHUH 3a/1a4 U3yYeHHbIE (PAKTHI U
TEOpEMbI TUTAHUMETPUM; YMEHHUE OIIEHUBATh pPa3Mepbl 0OOBEKTOB B OKPY’KAIOIIEM
MHUpE; yMEHHE  OINEepUpoBaTh  TMOHITHSAMHU:  MHOTOIPAHHHMK, CEUYCHHE
MHOTOTPAaHHHKA, MPABWIBHBIA MHOTOTPAaHHUK, TPH3Ma, MUpamMuaa, Gurypa u
MOBEPXHOCTH BpaIllCHUs, IUIUH/P, KOHYC, 1Iap, cepa, pa3BepTKa MOBEPXHOCTH,
CeUEHHUsl KOHyCa U IWIMHApA, MapajljieibHbIE OCH WJIM OCHOBAaHUIO, CEYCHHE
mapa, TIOCKOCTh, Kacaromascs chepsl, IWIMHAPA, KOHYCa; YMEHHE CTPOUTH
CEUYCHHE MHOTOTPaHHUKA, 1300pakaTh MHOTOTPAHHUKH, (PUTYPBI ¥ IOBEPXHOCTU
BpAILICHUs, UX CEUCHHSI, B TOM YHCIIE C TTOMOIIBIO AIEKTPOHHBIX CPEJICTB; YMEHHUE
MIPUMEHSITH CBOMCTBA FT€OMETPUUECKUX QUTYP, CAMOCTOSTEIHHO (hOPMYITUPOBATD
OTIPEICIICHHS N3Y9IaeMbIX (PUTYD, BBIIBUTATh TUTIOTE3HI O CBOMCTBAX U MTPU3HAKAX
reoMeTpuueckux (Quryp, O0OOCHOBBIBATH WM ONPOBEPraTh HX; YMEHHUE
MPOBOJUTH KJaccU(UKAIUI0 (UTYp MO Pa3IMYHBIM TNpPU3HAKAM, BBITIOJHATH
HEOOXOMMbIE JOMOIHUTEIbHBIE TIOCTPOCHHS;

[1Py 15. YMenue cBoOOIHO ONEpUpOBATh MOHATUSIMU: TUIOIIAAb PUTYPBI, 00BEM
burypsl, BeIMYMHA YTJIa, PACCTOSHUE OT TOYKHU JO IJIOCKOCTH, PaCCTOSIHHE
MEXTy MPSMBIMH, PACCTOSIHUE MEXTY MIIOCKOCTSAMU, TUIOIMIAIL CPEPHI, MIOMAIb
MOBEPXHOCTU TMHUPAMUJBI, TPU3MBI, KOHYyca, IIWIMHIApPA, O00beM KyoOa,
IPSIMOYTOJIBHOTO TapajuleNienunena, TupaMuIbl, PU3MbI, UIUHAPA, KOHYCA,
napa; yMeHrue HaX0IuTh OTHOIIIEHHE 00bEMOB MOJ00HBIX (UTYD;

[1Py 16. YMenue cBOOOIHO ONIEPUPOBATH MOHATUSIMHU: JBUKEHUE, TapaJUICIbHBIHI
MEPeHOC, CHUMMETPHsl Ha TIJIOCKOCTH ¥ B  TMPOCTPAHCTBE, IOBOPOT,
npeoOpa3zoBaHue 1Moa00us, 01I00HBIE (PUTYPHI; YMEHHUE PacliO3HABATh PaBHBIC U
no100HbIe (PUTYPBI, B TOM YHKCIIE B IPHUPOJIE, UCKYCCTBE, apXUTEKTYPE; YMEHHE
UCIIOJIb30BAaTh TEOMETPUYECKHE OTHOIICHUS, HaXOJUTh TeOMETPUUECKHE
BENUYMHBI (JJIMHA, YTOJI, TUIONIaJb, 00bEM) MPH PEIICHUH 3a7ad W3 JIPYrux
y4eOHBIX MPEAMETOB U M3 PEATbHOMN KU3HU;

[TPY 17. Ymenue cBOOOIHO ONEPUPOBATH MOHATUSIMHU: TPSIMOYTOJIbHAS CUCTEMA
KOOPJIMHAT, BEKTOP, KOOPAMHATHI TOYKH, KOOPJAMHATHI BEKTOPA, CYMMa BEKTOPOB,
MIPOM3BEIEHNE BEKTOpa Ha YHCIIO, Pa3loKEHUE BEKTOpa Mo 0as3mcy, CKaIsIpHOE
IPOU3BENICHNE, BEKTOPHOE MPOU3BEACHUE, YroJl MEX]y BEKTOpaMU; YMEHHUE
UCITOJIB30BaTh  BEKTOPHBIM W KOOPAWHATHBIA  METOJM  JUIA  PCIICHHUS
T€OMETPUYECKUX 3a/lad W 3a/ad JAPYruxX Y4eOHBIX MPEIMETOB; OINEPUPOBATH
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NOHATUAMU: MaTpuua 2x2 m 3x3, onpenenauTeNlb MAaTpPULbI, FEOMETPUYECKHIA
CMBICJI ONIPEAETUTENS;

[Py 18. YMeHue MoaenupoBaTh pealibHbIE CUTYAllMM HA S3bIKE MAaTEMAaTUKH;
COCTaBIISATh BBIPA)KEHUSA, YPABHEHUS, HEPABEHCTBA U UX CHUCTEMBI IO YCIOBHIO
3a1a4M, MCCIEAO0BATh IIOCTPOCHHBIE MOJEIM C MWCHOJIb30BAHMEM aIapara
anreOpbl, HHTEPIIPETUPOBATH MOJIYYEHHBINA PE3YJIbTAT; CTPOUTh MATEMAaTUYECKUE
MOJENH C MOMOIIBIO TEOMETPUYECKUX MOHITUI U BEJIMYUH, PEIIATh CBS3aHHBIE C
HAMM T[IPAKTHYECKHE 3aJauM; COCTABILITH BEPOSITHOCTHYIO MOJENb W
MHTEPIIPETUPOBATh MOJYYEHHBIM PE3YyIbTaT; pelIaTh NPUKIAIHBIE 3aJaud
CPEACTBAaMHM  MATE€MATHYECKOIO0 aHajiu3a, B TOM UHCIE  COLMAIbHO-
IKOHOMHUYECKOTO U (PU3MUECKOTO XapaKTepa;

[IPy 19. VYmeHue BbIOMpaTh NOAXOASANIUMN METOA JUIS pEUISHUs 3a/Ja4H,
NOHMMAaHKE 3HAYMMOCTH MaTeMaTUKH B U3YUYEHUHU MPUPOTHBIX U OOIECTBEHHBIX
IIPOLIECCOB U SIBJICHUI; YMEHUE PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB MaTEMAaTUKU
B MCKYCCTBE, YMEHHE IIPUBOJMUTH IPUMEPHl MATEMAaTUYECKHUX OTKPBITHIA
POCCHUICKON U MUPOBOUM MaTeMaTUYE€CKON HAYKHU.

1.3 lenu u 3agaum TUCHUIUIMHBI — TPeOOBAHMS K Pe3yJibTaTaM 0CBOECHHUSA
AUCIHUILINHDBI:

B pesynbrate ocBoeHUs1 y4€OHOM MUCIUIUIMHBI 00y4aroUncsl 10KEH
yMeTh:
- BJIQJIETh METOJIaMH JI0KA3aTEJIbCTB U AJITOPUTMOB PEUICHUS; YMEHUE UX
MIPUMEHSITh, TPOBOJIUTH J1I0KA3ATEIIbHBIE PACCYXKIAEHHUS B XOJI€ PEUICHUS 3a/1aY;
— BJIQJICTh CTAHJAPTHBIMU TMpPHUEMaMU PEIICHUS  PALMOHAIBHBIX U
UppalMOHAIbHBIX,  [OKA3aTEJIbHBIX,  CTEMEHHBIX,  TPUTOHOMETPUUYECKUX
YpaBHEHUI U HEPABEHCTB, UX CUCTEM; UCIOJb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX
porpaMM, B TOM YHCJIE JJI MOUCKA MYyTH PEIICHUS U WLIIOCTPAIlUU PEIICHUs
YPaBHEHUW U HEPABEHCTB;
— BJIaJICTh OCHOBHBIMM TIOHSITUSAMH O TUIOCKUX M TPOCTPAHCTBEHHBIX
r€OMETPUYECKUX (QUrypax, HUX OCHOBHBIX CBOWCTBaX; C(HOPMUPOBAHHOCTH
YMEHHUsI pacro3HaBaTh Ha 4YepTekax, MOJEISIX U B peaJbHOM MHPE
reoMeTpudeckue (Urypbl; MPUMEHEHUE U3YYEHHBIX CBOMCTB NeéOMETPUUYECKHUX
buryp u hopmyi, 1715 pelieHUs: TeOMETPUUECKUX 3a/1a4 U 33]1a4 ¢ IPAKTUIECKUM
COJIepKaHHEM;
— BJIQJIETh HABBIKAMHU HCIIOJIb30BaHUSI TOTOBBIX KOMITBIOTEPHBIX MPOTrpaMm
MIPU PEIICHUU 3a/1a4;
— BIIAJICTh TpaBUJIAMHU 3allMCH MaTeMaTUYECKHX (POPMYJ M CHEIUaTIbHBIX
3HAKOB pelibe(PHO-TOUEeUHOM cucTemMbl 0003HaueHuii JI. bpaitns;
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— BIAJETh  TAKTHJIBHO-OCA3AaTENbHBIM  CIIOCOOOM  00cCienoBaHHMA U
BOCTIPUSATHS PeNbepHBIX M300paKEeHUI MPEeIMETOB, KOHTYPHBIX H300pa)KeHHM
reoMeTpHuecKuX (puryp u apyroe;

— BBITIOJIHATh TE€OMETPHUECKUE TOCTPOCHHS C TOMOLIbI0 IUPKYNISd H
JUHEWKH, YHTaThb penbedHble TpaduKd DIEMEHTApHBIX (QYHKIHA Ha
KOOPJIWHATHOM TUIOCKOCTH, IMPHUMEHSATH CIEUUalIbHbIe MPUCIIOCOOICHUS s
pensednoro yepuenus ("Apadremen", "llkonpHux");

— BJIa/IETh OCHOBHBIM (DYHKITMOHAJIOM MPOTPaMMbl HEBU3YAJILHOTO JOCTYyIa
K MHGOpMAIUN Ha 3KpaHe MEePCOHATBFHOTO0 KOMIBIOTEPA, YMEHUE HCIIOIb30BaTh
NEepCOHANIbHBIC TU(DIOTEXHUUECKUE CpeacTBa UH(POPMaLIMOHHO-
KOMMYHHKAIIHOHHOTO JIOCTYIA CJICMBIMA 00Y4aIOIIUMUCS;

— BJIQ/IETh CHEIMATBFHBIMA KOMIBIOTEPHBIMU CPEACTBAMH MPEJICTABICHUS U
aHaJln3a JIaHHBIX U YMEHHUE HCII0JIb30BaTh IEPCOHAIbHBIE CPEACTBA JIOCTYIA C
YUETOM JIBUTATENbHBIX, PEUCIBUTATEIBHBIX U CEHCOPHBIX HAPYIICHU,

- HCIIOJIB30BATh IICPCOHAJIBHBIC CPCACTBA NOCTYIIA.

3HAThb:
- 00 OCHOBHBIX IIOHATHUAX, UACAX U MECTOAaX MAaTCEMAaTHYCCKOI'O aHaJIn3a,

- O MAaTCMATHKC KaK 4YaCTH MHpOBOﬁ KYJIBTYPBI 1 O MCCTC MAaTCMATHKH B
COBpCMCHHOﬁ OUBHUIN3AaIIHUH, O CIIoco0ax omycaHMs Ha MaTEMaTHYECKOM SI3BIKE
SIBIICHUM PCAJIBLHOI'O MHpPa,

— O MATEMaTHYECKUX MOHATHSAX KaK O BAXKHEHIINX MaTEMaTUYECKUX
MOJIEIIAX, TTO3BOJISIONIMX ONUCHIBATh U M3y4YaTh PAa3HbIC MPOLECCHl U SIBICHUS,
IIOHMMAHUE BO3MOYKHOCTH AaKCHOMATHYECKOTO IOCTPOEHUS MATEMATHYECKUX
TEOPHUIA;

- O IpoLeccax M SBICHUAX, UMEIOIIUX BEPOATHOCTHBIA XapakTep, O
CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PeaIbHOM MHPE, 00 OCHOBHBIX MOHSTHUSIX
DJIEMEHTAPHOM TEOPUU BEPOSITHOCTEW; YMEHHUM HAXOAWTh M OLICHUBATH
BEPOSITHOCTHU HACTYIUICHHS COOBITUI B MTPOCTEUIIINX MPAKTUUECKUX CUTYAIUAX U
OCHOBHBIE€ XAPAKTEPUCTUKH CIIyYANHBIX BEJIUNYKH.

1.4 KoimnuyecTBO 4YacoB Ha oOcBOeHHe paldoueil mporpamMmbl y4eOHOI
AUCHUIIHHBI:

MaKkcHUMaJbHOU yueOHOI Harpy3ku oOyuatomerocs: 340uaca, B TOM 4ucie:
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00s13aTeNPHON ayIUTOPHON y4eOHOU Harpy3kum oOydarorierocs mo ODPO 288
gacoB, 1o 3P0 34 yaca; camocTosTeILHON padoThl oOy4aromierocs mo OPO 40
yacos, 1o 3®0 302 yacos. [IpomexyTouHas arrectaius B popMe dK3aMeHa.
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2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JIUCIUTLIAHBI

2.1. O0beM yueOHOM TMCHUILUIMHBI M BUAbI Y4eOHOH padoThI

O0beM yueOHOI TUCHUIIMHBI U BUbI Y4e0HOH PadoThI

Konuuecmeo uacoe

ov0 300
MakcuMmainbHas yueOHast Harpyska (Bcero) 340 340
AynuTtopHas yueOHast Harpy3ka (00s3aTellbHbIe YUCOHbBIC 290 34
3aHsATHUS) (BCETO)
N3 Hux:
JIeKIIMOHHBIE 3aHITHS 144 20
[IpakTudeckue 3aHITHS 144 12
BreaynuTopHas (caMocTosIiTeNbHAs) yaeOHas paboTta 40 302
oOyuatoiierocs (Bcero)
Koncynpranus 2 2
[IpomexxyTouHas arrectanus B popMe sK3aMeHa 10 4

14




2.2.

TeMaTnyeckuii IVIAH U COAePKAHUE YHeOHOM TUCIUTIIIUHBI

HaumenoBanue Copepxxanue ydeOHOro Martepuana u  ¢opmbl opranusanum | O0bem 4acoB Koambt o0mmx

pa3iesioB U TeM AeATeJIbHOCTH 00y4aloIuXCs KOMIIeTeHI Ui
(ykazaHHBIX B pasjgeiie
1.2) U JIMYHOCTHBIX
MeTanpeiMeTHbIX,

O®0 |3P0O | npeaMeTHbIX
pe3yJIbTaToB,
¢GopMHPOBAHUIO KOTOPBIX
CIoco0CTBYeT  3JIeMEHT
NPOrpamMMmbl

1 2 3 4
Pa3znen 1. IloBTOpeHne Kypca MAaTeMATHKH OCHOBHOM IIKOJIbI 8/8/4 211124
Tema 1.1. Copepxxanue yuyeOHOro MaTepuasa 2 1 I1P6 01, ITP6 04, ITPy 02
Yucaa u Boiuuciaenus | Llenu v 3agaum MaTeMaTUKU IIPU OCBOEHUU CIIEIUATIBHOCTH. JIP 05, OJIP 9, JIP 13
Harypanbnsle uncia. Llensle u pannoHanbHele yncia. JleCTBUTENbHBIE MP 01, MP 04, MP 09,
Yyuca. OK1-5; OK9
IIpakTyeckas padora Ne 1. Llenbie n pannoHanbHble ynca. JeicTeus 2
C YUCIIaMH
IIpodeccnonanbHO OpMEHTHPOBAHHOE COJIeP:KAHME 2
[TpakTMKO-OPHUEHTUPOBAHHBIE  3alayd  COLMAIBHO-DKOHOMHYECKOIO
npous.
[TponieHTH B mpodecCHOHANBHBIX 3a/1a4aX COLMAIbHO-?)KOHOMHUYECKOTO
npodus.
IIpakTyeckas padora Ne2. [IpoueHTsI 4 1
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CamocrosiTeibHast padoTa 00y4yarommxcst

Beinonnenue qoManiHero 3a1aHus:

a) paboTa ¢ KOHCIIEKTOM TE€MBbI;

06) BBIIOJHEHHME  JEMCTBUH  Hajg  HATypaJlbHBIMH,
palOHAIbHBIMU U IEHCTBUTEIBHBIMU YHCIAMH.

LIEJIBIMHU,

10

Tema 1.2. Coaep:xaHnue yueOHOIro MaTepHaJia 2 1 I1P6 01, TTP6 04, ITPy 02
IpubdaukeHHbIE [TpubmmkeHHbIe BhIUUCICHUS. [IpuOIMKEHHOE 3HAUYCHUE BEIMYUHBI U JIP 05, OJIP 9, JIP 13
BbIYHCJICHHSI. MTOTPEITHOCTH MPUOIFKCHHI. MP 01, MP 04, MP 09,

I[pakTuyeckas padora Ne3  «BrpimonHeHWE  NPHOIMKEHHBIX 2 OK1-5; OK9

BBIYUCIICHUI.

CamocrosiTesibHas padoTa 00yYarOIuXcst 2 10

BrInonHenue qoMalHero 3a1aHus:

a) paboTa ¢ KOHCIIEKTOM TEMBbI;

0) BBINONHEHHWE  TNPHUOIIKEHHBIX  BBIYMCICHHN,  ONpeAeTICHHE

MOTPENIHOCTH BHIYUCICHUH.
Tema 1.3. Copepxxanue yuyeOHOIro MaTepuasa 2 I1P6 01, ITP6 04, ITPy 02
YpaBHenust u | PaninonaneHble ypaBHEHUS U HepaBeHCTBA. KBaapaTHbie u OMKBapaTHbIC JIP 05, OJIP 9, JIP 13
HepaBeHCTBA. ypaBHEHUA. YpaBHEHHUs, NPUBOAUMBIE K KBaJapaTHBIM. CHCTEMBI MP 01, MP 04, MP 09,
CucremMbl ypaBHeHUHl | PALlMOHAIBHBIX ypaBHEHUH M HepaBeHCTB. (CHCTEMBbI KBaJpaTHBIX OK1-5; OK9

YpaBHEHUM.

CamocrosiTeibHas padoTa 00y4yaommxcst 2 4

Brimmosraenne moMantaero 3agaHus:

a) paboTa ¢ KOHCIIEKTOM TE€MBI;

0) pereHue NPUMEPOB T10 TEME
Pa3znen 2. [IpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE 8/4/2 | 1/1/16
Tema 2.1 Copaepxxanue ydyeOHOro MaTepuasa 2 1 [1P6 2, ITP6 3, [Py 02
AKCHOMBI OcHOBHBIE TOHATHS CTepeoMeTpuu. PacnosokeHue mpsIMBIX U JIP 06, JIP 07, JIP 08
cTepeoMeTpun IUIOCKOCTEH MP 02, MP 04, MP 05, MP

IIpodeccrnonaibHO OPMEHTHPOBAHHOE COJIEPKAHUE 2 08

AXCHOMEBI 5KOHOMHKH

OK1-5; OK9
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CamocrosiTeibHast padoTa 00y4yarommxcst
Beinonnenue qoManiHero 3a1aHus:

a) paboTa ¢ KOHCIIEKTOM TE€MBbI;

0) perieHue 3a1a4 1Mo TeMe

Tema 2.2 Copepxxanue yueOHOIro MaTepuasa 2 I1P6 2, I1P6 3, I1Py 02

[TapannenbHOCTh MOPSIMOM M TUIOCKOCTH. YTOJI MEXAYy MOpsIMOH U JIP 06, JIP 07, JIP 08
MapajeabHOCTH IUIOCKOCTBIO MP 02, MP 04, MP 05, MP
npsMbIX 1 I1ockocteii | [TapamiensHocTs m1ockoctei. [lapamiensHoe NpOEKTHPOBaHUE 08

IpakTuyeckass padora Ne4d «Pemenue 3amad  Ha  B3aUMHOE 2 1 OK1-6; OK9-11

pacmoIoKeHUe MPSMBIX U MIIOCKOCTEH B TPOCTPAHCTBE»

CamocrosiTesibHas padoTa 00yYarOIuXCcst 4

BrInonHenue qoMalHero 3a1aHus:

a) paboTa ¢ KOHCIIEKTOM TEMBbI;

0) perieHue 3a1a4 1Mo TeMe
Tema 2.3 Copepxxanue yuyeOHOro MaTepuasa 6 1 I1P6 2, I1P6 3, I1Py 02
IepnenaukyasapuocTs | [lepneHINKYISIPHOCTD NPAMBIX, IPAMOH U IIJIOCKOCTH, INIOCKOCTEN JIP 06, JIP 07, JIP 08
NPAMBIX 1 I10ckocTeil | [IeprieHauKymnsap u HakiaoHHas. Teopema 0 Tpex NeprneHIuKyspax MP 02, MP 04, MP 05, MP

KonTponbnas pabota «IIpsiMble 1 MIIOCKOCTH B TPOCTPAHCTBE» 08

CamocrosiTeibHast padoTa o0yuyarommxcst 2 6 OK1-5; OK9

BrimonHeHne qomairHero 3agaHus:

a) paboTa ¢ KOHCIIEKTOM TE€MBI;

0) peleHue 3a1a4 MO TeEMe
Pa3nen 3. KoopanHaThl H BEKTOPBI B IPOCTPAHCTBE. 12/6/2 | 1/-/10
Tema 3.1 Copaepxxanue ydyeOHOro MaTepuasa 1 [1P6 8§, ITPy 02
JlekapToBbI JlexapToBbl KOOpAMHATBI B IPOCTpaHCTBE. PaccrosHue Mexay AByMs 10 JIP 06, JIP 07, JIP 08
KOOPAMHATHI H | TOYKaMH MP 02, MP 04, MP 05, MP
BEKTOPbI B | BeKkTophI B mpocTpaHCTBeE. 08
NMPOCTPAHCTBE VYron mexay Bektopamu. CKalsipHOE TPOU3BEICHUE BEKTOPOB OK1-5; OK9

Paznoxenue Bexkropa. KontponbHas padora «KoopauHATH U BEKTOPHI B

IIPOCTPAHCTBEY.

IIpakTuyeckas padora NeS «KoopauHaThl M BEKTOPHI B IPOCTPAHCTBEY 6
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IIpodeccnonaiLHO OPMEHTUPOBAHHOE COJEPKAHUE
KoopauHatel ¥ BEKTOPHI B 3a/1a4aX IKOHOMUKH

CamocrosiTe1bHast padoTa 00y4yarommxcst

BrinosiHEeHME TOMAIITHETO 3a1aHus: 2 10
a) paboTa ¢ KOHCIIEKTOM TE€MBbI;
0) perieHue 3a1a4 1Mo TeMe
Paznen 4. OcHoBbl Tpuronomerpun. Tpuronomerpuueckue pyHKIUH 16/22/8 | 3/2/34
Tema 4.1 Coaep:xxanue yueOHOro MaTepHaJia 2 1 [1P6 03, TIP6 04, I1Py 01,
Tpuronomerpuueckue | Paguannas Mepa yrna. BpamarensHoe asuxenue. CuHYyC, KOCHHYC, [1Py 02
pynkuun OJHOI0 | TAHTCHC M KOTAHT€HC YMCJIA. JIP 05, JIP 08, JIP 10
aprymenra. CamocrosiTebHast pa6oTa 00y4arImuXxcs 2 10 | MP 03, MP 07, MP 08
Brimmonnenue noMarminero 3aIaHus: OK1-5; OK9
a) paboTa ¢ KOHCIIEKTOM TE€MBI;
0) pernieHue NPUMEPOB T10 TEME
Tema 4.2. Copepxxanue yuyeOHOro MaTepuasa 4 I1P6 03, ITPG 04, ITPy 01,
OcnoBHble GopmyJbl | OCHOBHbIE TPUTOHOMETPUYECKHE TOXKIeCTBA. DOPMYIIbI IPUBEICHUS [TPy 02
TPUTOHOMETPUH Cunyc, KOCUHYC, TAHT€HC CYMMBI M pa3HOCTH JIBYX YIJIOB JIP 05, JIP 08, JIP 10
U MX npuMeHenue s | [Ipakruueckas padora Ne6 4 1 MP 03, MP 07, MP 08
npeodpazoBaHus OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA. OKI-5; OK9
BBIPAKCHMH. IIpakTyeckas padora Ne7 ®opMyibl CII0KEHHUS, yIBOSHUS. 4
IIpakTuyeckas padora Ne8 [IpeoOpa3zoBaHue cyMMBl 4
TPUTOHOMETPHUUECKUX (PYHKIMH B mpousBeaeHue. [IpeodpazoBanue
NIPOM3BEACHUSI TPUTOHOMETPUYECKUX (DYHKIHIA B CyMMY.
CamocrosiTeibHas padoTa 00y4yaommxcst 2 6
Brimmosraenne moMantaero 3agaHus:
a) paboTa C KOHCIIEKTOM TEMBI;
0) pereHue 3a1a4.
Tema 4.3 Copaepxxanue y4eOHOIro MaTepuasa 2 1 I1P6 03, ITPG 04, ITPy 01,

OyHKIMH, uX cBorcTBa. CriocoObl 3aaHus PYHKIIMMA
Tpuronomerpuyeckue GyHKIMHU, UX CBOMCTBA U rpaduKu

TPy 02
JIP 05, JIP 08, JIP 10

18



OcHOBHBIE

CBOJCTBa

TPUTOHOMETPUYECKUX

(pyHxumii.

OO6patHble TPUTOHOMETPpUYECKHE (QYHKIUU

IIpakTuyeckasi pa6ora Ne9
CpoiictBa M rpaduku CHHyca, KOCHMHYCa, TaHME€HCAa M KOTaHIEHCA.
OO6patHble TPUTOHOMETPUYECKHE (DYHKIIHH.

CamocrosiTesbHAasi padoTa 00y4ar0IMXCs
BrinosiHeHUE qOMAIIHETO 3aJaHHUS:

a) paboTa ¢ KOHCIIEKTOM TE€MBI;

0) pelieHue 3a/1a4, IOCTPOSHHUE ITpaprKOB (PYHKITHIA.

MP 03, MP 07, MP 08
OK1-5; OK9

Tema 4.4
Penienne

TPUTOHOMETPUYECKUX

YPaBHeHUil
HEePaBEeHCTB

u

Conep:kanue y4eOHOT0 MaTepuaJia

TpuroHomeTpudecKkue ypaBHEHHs

TpuronomeTpuyeckrue HepaBeHCTBA

CucreMbl TPUTOHOMETPUUECKUX YpaBHEHUI

Kontponbhas pabota «OCHOBBI TPUTOHOMETPUH. TPUTOHOMETPUUYECKUE

byHKIUN

IIpakTuyeckas padora Nel0
IIpocreiimre TPUrOHOMETPUYECKUE YPABHEHUS

IIpakTuyeckas padora Nell
Perennie TpUroHOMETPHUECKUX YPaBHEHHH

HpO(l)eCCI/IOHa.TIbHO OPHCHTHUPOBAHHOC COACP/KAHUE
Omnucanue IMPOU3BOACTBCHHBIX IIPOLCCCOB C IMOMOMIBIO Fpa(I)I/IKOB

byHKIMI

IIpakTyeckas padora Nel2
[Tpumepel  3aBUCHMMOCTEH  MEXAY IIEPEMEHHBIMHM B  PEaJbHBIX
IIPOU3BOJICTBEHHBIX MPOIIECCAX.

CamocrosiTeibHas padoTa 00y4yaommxcst
BrimmonnneHne noMamrgero 3aJxaHus:

a) paboTa c KOHCIIEKTOM TEMBI;

0) pereHue 3a1a4.

10

I1P6 03, IIPG 04, ITPy 01,

[1Py 02

JIP 05, JIP 08, JIP 10
MP 03, MP 07, MP 08
OK1-5; OK9

Paspnea S. IlpousBoanas pyHKUMH, ee IPUMEHEHHE

14/22/4

2/1/32
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Tema 5.1
ITocaenoBaTeILHOCTH.

Copaepxxanue yueOHOIro MaTepuasa
[TonsiTue o mpenene mOCIEAOBATENbHOCTH. JlIMHA OKPY>KHOCTH U
IUIONIA/Ib KpyTa KaK Ipeiesbl N0CIe10BaTeIbHOCTEN.

IpakTnyeckas padora Nel3

[TonsiTe 4YKMCIOBOW TOCIENOBATENIbHOCTH IMPU PELICHUU 3a/1ay;
BBIYUCIICHHE TPeNeIoB (DYHKIMHA, MpUMEHEHHE TEOpeM O OECKOHEYHO
MaJIbIX U OECKOHEYHO OOJIBIIUX.

CamocrosiTe1bHas padoTa 00y4yarommxcst
Beinosnnenne qoManiHero 3a1aHus:

a) paboTa ¢ KOHCIIEKTOM TE€MBI;

0) pernieHue 3a1a4.

IIP6 01, IIP6 05, [IPy 02,
TPy 03, TIPy 04

JIP 05, JIP 09, JIP 13

MP 01, MP 04, MP 09
OK1-5; OK9

Tema 5.2
ITpousBoaHas.
Brruucienue
NMPOU3BOJIHOI.

Coaep:xanue yueOHOro MaTepuaJia

[Tonsitue nmpousBoaHoM. [TponsBoaubie HyHKIUN

[Ipou3BoHBIE CYMMBI, pa3HOCTH, POU3BEICHUSI, YACTHOTO
[TpousBoaHbIe TpUrOHOMETpUYeCKUX QyHKIMiA. [IponsBogHas cloxHON

byHKINM

IIpakTuyeckas padora Nel4
[IpaBuna u dopmynsl auddepeHIUpoBaHus, TaONHUIa MPOU3BOIHBIX
AJIEMEHTApHBIX (PYHKIIHH.

IIpakTnyeckas padora Neld
[IpaBuna u popmynsl quddepeHirpoBanusi, TaOIUIA MPOU3BOTHBIX
AJIEMEHTApHbBIX (PYHKUINH

CamocrosiTe/ibHasi padoTa 00y4YaroUIUuXCst
BrInonHeHHe JOMAITHErO 3aJaHHS:

a) paboTa ¢ KOHCIIEKTOM TE€MBI;

0) penieHue 3aaa4.

I1P6 01, ITIPG 05, ITPy 02,
[1Py 03, I1Py 04

JIP 05, JIP 09, JIP 13

MP 01, MP 04, MP 09
OKI1-5; OK9

Tema 5.3
I'eomeTpuueckuit
CMBICJI IPOU3BOHOM.

Conep:xxanue yueOHOro MaTepuaJia

Omnpenenenue kacatenbHOM K rpauky GyHKIUH, YTIT0BOM KO HUIIMEHT
KacaTeJbHOM. 3HaK yIJI0BOT0 KO3 (ullMeHTa KacaTeIbHOH, TPOBEAEHHOMN
K rpaduky ¢pyHkimu. ['eomeTprueckuii CMbICI IPOU3BOAHOMN. Y paBHEHNE
KacareJbHON. PU3NYECKHI CMBICT IEPBOW M BTOPOU IMPOU3BOIHOM.

I1P6 01, IIPG 05, TPy 02,
[1Py 03, 1Py 04

JIP 05, JIP 09, JIP 13

MP 01, MP 04, MP 09
OKI1-5; OK9
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IIpakTnyeckas padora Nel6
IIpou3BogHasA: MEXaHUYECKUA U T€OMETPUUECKUI CMBICI IIPOU3BOAHOM.
YpaBHeHUE KacaTeNbHOW B 00IIEM BHIE.

CamocrosiTeibHast padoTa 00y4yarommxcst
BeinonHnenne qoManiHero 3a1aHus:

a) paboTa ¢ KOHCIIEKTOM TE€MBbI;

0) pernieHue 3a1a4.

Tema 5.4
IIpumenenne
NMPOU3BOJIHOM K
HCCJIeJ0BAHHIO
byHkunn

Conep:kanue y4eOHOT0 MaTepuaJia

MOoHOTOHHOCTH PYHKITMH. TOYKH 3KCTPEMYMBI

HccnenoBanue GyHKIMNA U TOCTpoeHUE rpaduKoB

['paduxu 1poOHO-TMHEWHBIX PYHKITUI

HauGonpiiee n HaumMeHblllee 3Ha4eHUs (PyHKLINN

Konrtponbnas padora «I[IponsBoaHas GyHKLIUH, €€ IPUMEHEHUE

IIpakTuyeckast pabora Nel7
Hccnenoanue pyHKINU C TOMOIIBIO POU3BOIHOM.

IIpakTuyeckas padora Nel8
HccnenoBanue GyHKINH C TOMOIILIO IPOU3BOTHOM.

IIpakTyeckas padora Nel8
HccnenoBanue (yHKIMU C TOMOIIbIO TPOU3BOAHOM.

IIpakTnyeckas padora Nel9
Haxoxnenne HanbobI1ero, HANMEHBIIIETO 3HaUYeHUS (PYHKITUH.

IIpodeccnoHaAIbLHO OPHEHTHPOBAHHOE COACPKAHME

[TprMeHeHus Mpon3BOIHON (PYHKIIMK B AKOHOMHUYECKHUX 3a]1adax
HaxoxxeHne ONTHUMaJBHOrO pe3yibTrara B 3aJadax COLUAJIbHO-
SKOHOMMYECKOTO NMpoduis

I1P6 01, IIP6 05, ITPy 02,
[1Py 03, 1Py 04

JIP 05, JIP 09, JIP 13

MP 01, MP 04, MP 09
OKI1-5; OK9
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CamocrosiTeibHast padoTa 00y4yarommxcst 2 8
BrinonHeHue qomaiiHero 3agaHusi:
a) paboTa ¢ KOHCIIEKTOM TEMBI;
0)pelieHre TpUMepoB U 3a/1a4
Pa3zies 6. MHOrOrpaHHHKH H TeJia BpallleHHsI 20/30/2 | 1/2/30
Tema 6.1 Coaep:xanue yueOHOIro MaTepHaJia 8 1 I1P6 01, ITIP6 06, ITPy 02,
MHororpaHHMKH Bepiunsl, pedpa, rpaHu MHOTOTpaHHUKA. [TPy 03
[Ipusma, ee coctapisitoniue, ceuenue. [Ipsimast u mpaBUsibHast IPU3MBI. JIP 06, JIP 07, JIP 08
[Mapamnenenunen, kyd. Ceuenue Ky0a, mapajieienure/a. MP 02, MP 04, MP 05, MP
[Mupamuna, ee cocraBisAomue, cedeHue. [lpaBunbHas nHpamMuaa. 08
VYceuennas nupampja. bokoBas M IOJHAs MOBEPXHOCTb IIPU3MBI, OK1-5; OK9
nupamuiel. CuMMETpUs B KyOe, apajuiefienunese, npusme, nupamuie
IIpaBuIbHBIE MHOTOTPAHHUKH, MX CBOMCTBA.
IIpakTuyeckast pabora Ne2( 4
Paznnunbie BUIBI MHOTOTPAaHHUKOB. VX M300pakeHusl.
IIpakTnyeckas padora Ne2l 4 1
Ceuenusi, pa3BepTKU MHOTOTpaHHUKOB. [Inmomaas moBepxuocT. Bus
CUMMETpUI B IPOCTPAHCTBE.
CamocrosiTeibHas padoTa 00y4yaommxcst 2 10
Brimmosraenne moMantaero 3agadust:
a) paboTa ¢ KOHCIIEKTOM TE€MBI;
0) perieHue NPUMEPOB U 3a/1a4
Tema 6.2 Conep:xxanue yueOHOro MaTepuaJia 10 I1P6 01, I1P6 06, ITPy 02,

Tesna Bpamenus.

[Hunmunnp, ero cocrapmustoiue. CeueHue MIIMHIPA.

Konyec, ero cocrasistoniue. CeueHue KoHyca.

VYceuennslil konyc. CeueHne yceueHHOro KOHyca.

Hlap u cdepa, ux ceuenus. Ilonstue o0 ob6beme Tenma. OTHOLIEHHE
00beMOB MOJ00HBIX Tell. O0BeMbI MHOTOTPAaHHUKOB. OOBEMBI ITMITHHAPA
u KoHyca. [lnomanu noBepxHocTel MUIMHApa U KoHyca. OObeM 1iapa,
miomans cdepol. KoHTponbHas pabora «MHOTOTpaHHMKH M Tela
BpAaIllEHUs»

[TPy 03

JIP 06, JIP 07, JIP 08

MP 02, MP 04, MP 05, MP
08

OK1-5; OK9
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IIpakTyeckas padora Ne22
CuMmmMmeTpus Ten BpallleHUsl ¥ MHOTOIpaHHUKOB. Beluncienue miomaznen
1 00BEMOB.

IpakTnyeckas padora Ne23
Pemenue 3a1au Ha HaXOKIEHKUE FIIEMEHTOB TeEJl BpaILlEHUSI.

IIpakTnyeckas padora Ne24-25
Beruucnenue miomaay noBepXHOCTEH.

IIpakTHyeckas padora Ne26
Berancnenne 006EMOB Tel.

IIpodeccrnonaIbHO OPUEHTHPOBAHHOE COAEPKAHME

[Tnomanu noBepxHocTel KOMOMHUPOBAHHBIX FEOMETPUUECKUX TEIl
OKOHOMUYECKHE 331a4M Ha BBIYHMCICHUE 00bEMOB

[Tpumeprl cummeTpuil B npogeccusix U CHEHHATbHOCTAX COLUAIbHO-
SKOHOMHYECKOTO NPOouIs.

CamocrosiTesibHasA padoTa 00y4YarOIIUXCs
BrlmonHeHHE TOMAIITHETO 3a1aHHS

a) paboTa ¢ KOHCIIEKTOM TE€MBbI;

0) perieHue IPUMEPOB U 3a/1a4

20

Pasznea 7. IlepBooOpa3Hasi yHKIUM, ee IPUMEHEHHE

14/10/-

3/1/30

Tema 7.1
ITepBooGpa3nasn

Conep:xxanue yueOHOro MaTepuaJia

[TepBooOpaznas ¢pynkuuu. [IpaBuna HaxoxaeHUs IEPBOOOPA3HBIX.
Haxoxaenust nepBooOpa3HbIX PYHKIINH.

[Tnomaap kpuBoauHeHoM Tpanenun. Popmyna HetoTona — JleiibHuma

1

IIpakTuyeckas padora Ne27
WnTerpan u nepsoodpaznas. Teopema HptoTona —Jleiibuuia.

CamocrosiTeibHas padoTa 00y4yaommxcst
Brimmosraenne moMantaero 3agadust:

a) paboTa c KOHCIIEKTOM TEMBI;

0) pereHue TPUMEPOB U 3a/1a4

10

I1P6 01, IIPG 05, ITPy 02,
[TPy 03, I1Py 04

JIP 05, JIP 09, JIP 13

MP 01, MP 04, MP 09,
OKI1-5; OK9

Tema 7.2
HNuTerpan

Coaep:xanue yueOHOro MaTepuaJia
HeonpeneneHHbIN U ONpeeICHHbIA NHTErPAJIBI.

IIPG 01, TIP6 05, [Py 02,
TPy 03, TPy 04
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[TonsiTue 006 ompeneneHHOM HHTErpayie Kak IUIOMAANW KPHUBOJIMHEHHON
TpAaIeLHnH.
Kontponbnas padora «IlepBooOpa3Has (yHKINH, €€ TPUMEHEHUE

IIpakTnyeckas padora Ne28
[IpumeHeHne WHTETpalia K BBIYUCICHUIO (DU3MYECKHX BEIHYUH U
IIomanaeu

IIpodeccnonaibHO OPMEHTHPOBAHHOE COJEP:KAHUE
[TpumeHneHus nepBooOpa3Hoi GyHKIIMHM B SKOHOMHYECKHX 3ajauax

CamocrosiTeibHast padoTa 00y4yarommxcst
BrimonHeHne qomaiiHero 3agaHus:

a) paboTa ¢ KOHCIIEKTOM TE€MBbI;

0) pernieHue TPUMEPOB U 3a/1a4

20

JIP 05, JIP 09, JIP 13
MP 01, MP 04, MP 09,
OKI1-5; OK9

Pa3nes 8. Crenenn u kopuu. CreneHHast QyHKIUS

12/8/2

2/1/20

Tema 8.1
O0o0uIeHne MOHATHSA
CTeIeHHU

Coaep:xxanue yueOHOro MaTepuaJia

Crenennas ¢yHkums, ee cBoiictBa. lIpeoOpa3oBaHue BBIpAKECHHN C
KOpPHSAMM n-od creneHu. CBOWCTBAa CTENEHU C palMOHAIbHBIM U
JICICTBUTENbHBIM [10KA3aTEISIMU

6

1

IIpakTuyeckas padora Ne29-30

[TpeobpazoBaHne palMOHAIBHBIX, HPPALUOHATIBHBIX alNre0pandyecKux
BbIpakeHUI. Brruncienne u cpaBHeHue KopHeil. BrinonHeHne pacueToB
C paJuKajIamH.

IIpakTuyeckas padora Ne31
IIpuMeHeHre OCHOBHBIX ITPUEMOB PEIICHUS] PAllMOHAIBHBIX YPAaBHEHUM.

CamocrosiTe/ibHasi padoTa 00y4YaroUuXcst
BrInonHeHHEe JOMAITHETO 3aJaHHS:

a) paboTa ¢ KOHCIIEKTOM TE€MBI;

0) pelieHne NpUMepoB.

10

T1P6 2, I1PG 4, [IPy 02
JIP 5, JIP 8, JIP 10
MP 3, MP 7, MP 8
OK1-5; OK9

Tema 8.2
Pemrenne
HPPaALMOHAIBHBIX

Conep:xanue yueOHOro MaTepuaa

Pemenne nppanroHaJbHBIX ypaBHEHUM.

Pemennie nppalinoHaabHbIX HEPABEHCTB.

Crioco6b! ¥ TpUEMBI pellIeHNs UPPALIMOHATIBHBIX YPAaBHEHHH.

[1P6 2, TTP6 4, [1Py 02
JIP 5, JIP 8, JIP 10
MP 3, MP 7, MP 8
OK1-5; OK9
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YPaBHEHUI U
HEPABEHCTB

IIpakTyeckas padora Ne32
[IpumeHeHHEe  OCHOBHBIX INPUEMOB  pEIICHHUS  HUPPALUOHAIBHBIX
ypaBHEHU M

CamocrosiTesibHAasi padoTa 00y4ar0IMXcst
BrinosiHeHME JOMAIIHETO 3aJaHHUS:

a) paboTa ¢ KOHCIIEKTOM TE€MBI;

0) peleHue IpUMepoB.

10

Paznen 9. Iloka3zarenbHasi QyHKUIMH

12/8/2

1/1/26

Tema 9.1
Iloka3aTeanHas
byHkuus

Copepxxanue yueOHOro MaTepuasa
[Toka3zarenbHas (GyHKLNSA, €€ CBOWCTBA
Knaccugukarus mokazaTenbHbIX YpaBHEHHHA
Pemenne nokaszareiabHbIX ypaBHEHUM
IIpocreiimne nokasaTenbHble HEPABEHCTBA
Penienne nokaszareiabHbIX HEPAaBEHCTB

CucreMsl 10Ka3aTeIbHbIX YPABHEHUM
KonrtponbHas pabora «Iloka3arenbHas (QyHKIHS»

12

IIpakTHyeckas padora Ne33
[IpumeHeHre OCHOBHBIX NPUEMOB PEIICHHUS TIOKA3aTEIbHBIX YPaBHEHUH.

IIpakTuyeckas padora Ne34
[TprMeHeHrne OCHOBHBIX IPUEMOB pELIeHNs MTOKa3aTeIbHbIX YpaBHEHUN
Y HEPABEHCTB.

CamocrosiTeibHas padoTa 00y4yaommxcst
Brimmosraenne moMantaero 3agaHus:

a) paboTa ¢ KOHCIIEKTOM TE€MBI;

0) pelieHue NprMepoB.

26

TIP6 02, TIP6 04, [IPy 02
JIP 05, JIP 08, JIP 10
MP 03, MP 07, MP 08
OK1-5; OK9

Paznen 10. Jlorapudmbl.

Jlorapudmuueckas GpyHKuus

14/14/6

1/1/30

Tema 10.1
IMousiTue Jlorapugma.

Copepxanue yuyeOHOro MmaTepmuasa
Jlorapudm yucna. JlecaTHUHBINA U HATYpaJIbHBIN JOrapuMBbl, YUCIIO €
Cgoiictpa norapugmon. Onepanus sorapuGMUpoBaHus

4

I1P6 02, ITP6 04
JIP 05, JIP 08, JIP 10
MP 03, MP 07, MP 08
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IIpakTnyeckas padora Ne35-36
HaxoxaeHue 3HaueHui orapudma 1o mpou3BoJIbHOMY OCHOBAHHUIO

IIpakTnyeckas padora Ne37
[Tepexon oT 01HOrO OCHOBaHMSA K ApyroMy. Beruucienue u cpaBHeHue
Jorapu(mMoB.

OKI1-5; OK9

CamocTrosiTe/ibHasi padoTa 00y4YarIIUXCs 10

BrinmonHenue qoMaiiHero 3agaHus:

a) paboTa ¢ KOHCIIEKTOM TEMBI,

0) pereHue NPUMEPOB.
Tema 10.2 Coaep:xxanue yueOHOro MaTepuaJia I1P6 02, ITP6 04
Jlorapudmuueckas O6parnas ¢pynkuus, ee rpaguk. CUMMETpHsI OTHOCUTEIBHO MPSMON y=X JIP 05, JIP 08, JIP 10
pynknus. Jlorapudmuueckas GyHKIUS, €€ CBONCTBA MP 03, MP 07, MP 08

CamocTosTebHAst paGoTa 00y4aomuxcs 10 | OKl1-6; OK9-11

Bremmonxenue qoMamniHero 3agaHus:

a) paboTa ¢ KOHCIIEKTOM TEMBbI;

0) pelieHue NpuMeEpOB
Tema 10.3 Coaep:xxanue yueOHOro MaTepuaJia 1 I1P6 02, ITP6 04
Jlorapudmuueckue Knaccudukanus norapumMudeckux ypaBHEHUN JIP 05, JIP 08, JIP 10
YPABHEHUA U Permenue norapudmuueckux ypaBHEHHIA MP 03, MP 07, MP 08
HepaBeHCTBAa Jlorapudmuueckue HepaBeHCTBA OK1-5; OK9

Cuctems! orapu(pMUYECKUX YpaBHEHHH
KonTponbHas pabota «Jlorapudmel. Jlorapudmuueckas GyHKIMs»

IIpakTnyeckas padora Ne38-39
Pemenue norapupmuueckux ypaBHeHuil. [IpuOamkeHHbIe BBIYMCIECHUS
Y pelIeHNE MPUKIAJHbIX 3aay.

IIpodeccnonabHO OPHEHTHPOBAHHOE COAEPKAHME
OKOHOMHYECKHE pacueTbl ¢ MPUMEHEHHEM IIOKa3aTelIbHOM U
norapupmMuuecKoil GyHKIIUH.
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CamocTtosiTe1bHasA padoTa 00y4arOMMXCs
Beinonnenue qoManiHero 3a1aHus:

a) paboTa ¢ KOHCIIEKTOM TE€MBbI;

0) pernieHue NpPUMEpPOB

10

Pa3nea 11. D1eMeHTHl KOMOMHATOPUKH, CTATUCTUKU M TEOPHHU BEPOATHOCTE

8/6/4

1/1/30

Tema 11.1
DJIeMEHTBbI
KOMOUHATOPHKH.

Copepxxanue yueOHOIro MaTepuasa
OneMeHThl KOMOMHATOPUKH.
IlepecTaHOBKH, COYETAHMS, Pa3MELICHUS

CamocrosiTesibHAasi padoTa 00y4ar0IMXcst
BrinosiHeHUE qOMAIHErO 3aJaHHUS:

a) paboTa ¢ KOHCIICKTOM TEMBbI;

0) pelieHue NpUMEPOB

16

IIP6 07, I1P6 08, IIPy 02,
TPy 03, TIPy 05

JIP 05, JIP 07, JIP 13

MP 01, MP 05, MP 8

OK1-5; OK9

Tema 11.2
9J1eMeHTBI
BEPOSAITHOCTE.
9J1eMeHTBI
MaTeMaTH4YeCKoM
CTATHCTHKH

Teopuu

Coaep:xanue yueOHOro MaTepuaJia

OTHOCHUTENbHAS YaCTOTa U BCPOATHOCTDH cnyqaﬁﬂoro CO6I)ITI/I$I; OCHOBHBIC
CBOIICTBa BEpOSITHOCTH.

VYcnoBHas BEpOSTHOCTh; aKCMOMa YMHOXEHHUS BEPOSTHOCTEH; (popmyra
MOJHOM BeposATHOCTU. [lUCKpeTHas ciyyaiiHash BeNWYHHA, 3aKOH ee
pacnpeesieHusl.

IIpakTnueckas padora Ne4(0-41
[IpaBuna  koMOuHaTOpuku.  PemieHue
Pa3melenus, coueTaHus U IEPEeCTaHOBKH.

KOMOMHATOPHBIX  3ajad.

IIpodeccnonaibHO OPMEHTHPOBAHHOE COJEPKAHUE

BeposTHOCTH B 331a4ax COIMAbHO-3KOHOMUYECKOTO TPOduIs
[IpencraBnenre MaHHBIX. 3agaydl  MaTEeMaTHYECKOHW  CTaTUCTUKU
COIIMATTbHO-9KOHOMHYECKOTO MPOUIISL.

CamocrosiTe/ibHasi padoTa 00y4YaroUuXcst
BrInonHeHHEe JOMAITHETO 3aJaHHS:

a) paboTa ¢ KOHCTIEKTOM TE€MBI;

0) pelieHre NpuUMepoB

14

T1P6 07, IIP6 08, [IPy 02,
TPy 03, TTPy 05

JIP 05, JIP 07, JIP 13

MP 01, MP 05, MP 8
OK1-5; OK9

Pasznen 12. YpaBHeHHsI H HEPABEHCTBA

6/6/4

-1-120

Tema 12.1

Conep:kaHue y4eGHOr0 MaTepuasia

T1P6 01, TIPG 04, IIPy 02
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YpaBHeHus u PaBHOCWIIBHOCTD ypaBHEHUIN U HEPABEHCTB

JIP 07, JIP 09, JIP 10

HEpPaBeHCTBA. OO61re MeTo/Ibl peleHusl ypaBHEHUI MP 01, MP 02, MP 04
MeTtoasbl pelieHust ['padmdeckuii MeTo/ penieHus ypaBHEHUH OK1-5; OK9

CamocTrosiTe/ibHasi padoTa 00y4YarIIUXCsl 2 10

BrinonHenue qoMalHero 3a1aHus:

a) paboTa ¢ KOHCIIEKTOM TE€MBI;

0) pelieHue NpuMepoB
Tema 12.2 Coaep:xxanue yueOHOTro MaTepHuaJia 2 I1P6 01, TTIPG 04, ITPy 02
YpaBHeHus u YpaBHEHUS 1 HEPABEHCTBA C MOJTYJIEM. JIP 07, JIP 09, JIP 10
HEPaBEeHCTBA C YpaBHEHUs U HEPABEHCTBA C TapaMETPaMH. MP 01, MP 02, MP 04
MoOyJIeM Cucrembl ypaBHEHHMH ¥  HEPAaBEHCTB, peHIaeMble TpadUUeCKH. OK1-5; OK9
YpaBHeHnus u KonTponbHas pabota «YpaBHEHUs U HEPABEHCTBA»
HepaBeHCTBa ¢ IIpakTnyeckas padora Ne42-43 6
napaMeTpamMu [TpumeHeHre MaTeMaTHYEeCKUX METOJIOB JIsl PEIICHUs COAEePKATEIbHBIX
CucreMbl ypaBHeHHH | 337134 U3 pa3IMyHbIX 00J1acTeil HAYKH U IPAKTUKU
U HEPABEHCTB. IIpodeccrnoHaIbHO OPUEHTHPOBAHHOE COAEPKAHME 2

HaxoxneHne HeW3BeCTHOW BEIMYMHBI B 33/la4aX  COLMAIBHO-

SKOHOMMYECKOTO Npoduis

CamocrosiTeibHast padoTa 00y4yaommxcst 2 10

BeinonHnenne JoManiHero 3a1aHus:

a) paboTa ¢ KOHCIIEKTOM TE€MBI;

0) pelieHre NpuMepoB
Ilpomesrcymounas ammecmayua (IK3amen),8K1104asa KOHCYIbmMayuio 12 6

Bcezo

340
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3. YCJIOBUSA PEAJIM3AIIMU ITIPOT'PAMMBI YYEBHOU JUCIUTIIMHBI
3.1 TpeboBanusi K MUHMMAJbHOMY MATEPHAJIBLHO-TEXHUYECKOMY 00eCIedeHUIo

Jlia peanuzanuu nporpamMmbsl Y4eOHON JUCIHMIUIMHBI IPETYCMOTPEHO CIEAYIOLIEe
CHEUaIbHOE TMOMEIIECHHE: KaOMHET MaTeMaTHYeCcKUX AucuMIUIMH. llomermieHue
KaOuHeTa COOTBETCTBYET TpeOOoBaHUAM CaHUTAPHO-3MUIEMUOJIIOTMUECKUX MPABUI U
HopmatuBoB (CanlluH 2.4.2 Ne 178—02): ocHameHo TUIIOBBIM 000pPYI0BAHUEM, B TOM
YHUClie CIEUUaTU3UPOBAHHON yueOHOW MeOenpl0 H  CpeACcTBaMu  OOYyYeHHS,
HEOOXOUMBIMU /17151 BBITIOJIHEHUS TPEOOBAHUMN K YPOBHIO MTOATOTOBKH 00YYaIOIINUXCSl.

O6opynoBaHue y4yeOHOro KaOHMHETa: CTOJ IpEenojaBaTesi, CTyJ IpenojaBaTelid,
JI0CKa y4YeHU4ecKasi, KOMIUIEKT CIIELMATM3UPOBAaHHOMN yueOHOU MeOenH (YUeHUUECKHe
CTOJIBI U CTYJIbA), KA OPUCHBIN 151 y4eOHO-METOIUUECKIX MaTepHaiOB, HAYYHOU
U MOHOrpaduuyeckoil nuTepaTypbl, KOMIUIEKT TEXHHYECKUX CpPEICTB OOydeHHUs
(HOyTOYK C JOCTYIIOM K MH(OPMalMOHHO-KOMMYHUKAIIMOHHOU ceTu «MHTepHeT»,
TEJEBU3UOHHAS CUCTEMA), y4eOHO-HarIsAHbIe TOCOOUs, UH(POPMALIMOHHBIE CTEHIbI.

[Mporpammuoe obecrieuenue: Microsoft Office, Tlogmucka Azure Dev Tools for
Teaching Ilonnucka Ha nporpammHoe odecnieuenue «Azure Dev Tools for Teaching.

3aIbl;
bubnmoreka, YMTANIBHBIN 3aJ1 C BEIXOJIOM B ceTh MIHTEpHET.

Hnghopmayuonnvle cnpasounwvle cucmemol
1. UudopmanmonHast cipaBo4HO-TIpaBoBas cuctema «I apanT.
Cospemernnvle npogheccuonaivbivie 6a3vl OAHHBIX.
1. ®enepanbHblii 1HEeHTp HH(POpPMALMOHHO-00pa3oBaTeNbHBIX pecypcoB. - URL:
http://fcior.edu.ru/ (cBoOomHbIN gocTym). - Pexum nmocryna: cBOOOAHBINA. — TeKCT:
AIEKTPOHHBIN.
2. Wudopmammonnas cucreMa «EauHOoe OKHO JocTyna K 00pa3oBaTelbHBIM
pecypcam». - URL: http://window.edu.ru/ (cBoGomubiii moctym). — Tekcr:
AIEKTPOHHBIN.
3. https://avidreaders.ru - becruiatHast anekTpoHHast OHOIMOTeKa (CBOOOIHBIN TOCTYIT)
4. ObpazoBarenbHas miatrgopma (AIEKTpOHHO-OMOMMOTEeUHas cuctema) FOpaiT. —
Pexxum noctyna: https://urait.ru/

CneyuanbHule YCl08UsL UHBANUOAM U TUYAM C O2PAHUYEHHbIMU
B03MONCHOCMAMU 300DOBbS]

CrienmasibHBIE yCIIOBUS OOyYCHHS M HampaBJICHHUsS] paOOThl ¢ MHBAIHJIAMH H
JUIAMU C OTPAaHUYCHHBIMU BO3MOKHOCTSIMU 3JI0POBbBsS (Z1ajiee - OOydaromuecs C
OTpaHUYCHHBIMUA BO3MOYKHOCTSIMH 3/I0POBbSI) ONIPEICICHBI HA OCHOBAHUU:

- GenepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBaHuu B
Poccuiickon @enepaunmy;
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- MenepanbHOro 3akoHa ot 24.11.1995 Ne 181-@3 «O couumanbHOW 3amuTe
MHBaIMI0B B Poccuiickoit @enepannmny;

- npukaza MunoOpnayku Poccun ot 14.06.2013 Ne 464 «O0 yTBepkaeHHUU
[lopsinka opraHuzanMd M OCYIIECTBICHHS 0O0pa30BaTENbHON AESITENBHOCTH TI0
oOpa3oBaTelbHBIM TPOrpaMmaM CpelHero MnpodecCuOHAIbHOrO OO0pa30BaHUSY; -
UHBIMU HOPMATUBHO-TIPAaBOBBIMU aKTaMHU.

[Tox ciennanbHBIMU YCIOBUSIMU TSI MOTYUYEHUsE 00pa30BaHUs 00YUAIOIIUXCS C
OTPaHUYEHHBIMH BO3MOXKHOCTAMHU 37I0POBbsl TMOHMMAIOTCSI YCJOBHS OOydYeHHS,
BOCIIUTAHUS M PA3BUTUSI TAKUX OOYYAIOIIMUXCS, BKIIOYAIONIUE B C€0S1 UCTIOIb30BaHUE
npu HEOOXOIMMOCTH aJalTHPOBAHHBIX OOpa30BaTEIbHBIX MPOTPAMM MU METOJIOB
oOydeHHss ¥ BOCHHUTAHHUS, CICIUAIbHBIX YYEOHHUKOB, YUYEOHBIX TIOCOOMM W
TUAAKTAYECKUX MaTepUalioB, CIEHHAIbHBIX TEXHUYECKUX CPEICTB OOydeHHs
KOJUIEKTUBHOTO M  HWHAMBUAYAJbHOTO IMOJb30BAaHUA, MPEJOCTABICHUE YCIYT
accCUCTEeHTa (TIOMOIIHMKA), OKa3bIBAIOLIET0 HEOOXOJUMYIO IOMOIb, MPOBEICHUE
TPYNIOBBIX U MHIUBUAYAIbHBIX KOPPEKIIMOHHBIX 3aHATHI, 0OecieueHue JI0CTyIa B
3JaHUSl U JApYyrue ycloBHs, 0€3 KOTOPBIX HEBO3MOXHO WJIM 3aTPYAHEHO OCBOEHUE
0o0pa3oBaTeNbHBIX MPOrpaMM OOYyYarOUIUXCsl C OTPAaHUYECHHBIMU BO3MOKHOCTSMU
3JI0POBBSL.

OOyuenue B pamMKax yueOHOM AUCIUIUIMHBI OOYYaIOUXCA ¢ OTPAaHUYEHHBIMU
BO3MOXKHOCTSIMU ~ 3/I0pOBbSl  OCYIIECTBISIETCSI €  Y4eTOM  OCOOEHHOCTEH
NCUXO(U3NUECKOTO PA3BUTHSA, HWHAWBHUIYaTbHBIX BO3MOXKHOCTEH M COCTOSHUS
3JI0POBbSI TAKUX O00YYaIOIIHUXCA.

O0yuenne oOyyaroIuUXcs ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMU 3710POBbSI MOKET
OBITH OPTraHM30BAHO KaK COBMECTHO C APYTUMHU OOYYAIOIMIMMHUCS, TaK U B OTACIBHBIX
rpynmnax.

B nensax goctynHocTd 00y4YeHUs O TUCHUTLIMHE 00€CTIEYNBAETCS

1) asig au1 ¢ orpaHUYEHHBIMUA BO3MOYKHOCTSIMU 37I0POBbsI 110 3PEHHUIO:

- HaJIM4YKe albTePHATHUBHOW BEPCHUU OQHUIIMANIBHOTO CaiiTa TEXHHKyMa B CETH
«HTepHe™ M cnaboBUASIINX;

- BEChb HEOOXOJIMMBIN /Ui U3YUYEHUsI MaTepuai, COrllacCHO yuyeOHOMY IUIaHy (B
TOM 4YHuCe, Uil OOYyYaloluMXcsi MO WHAUBUAYaTbHBIM YYEOHBIM TUTAHAM)
IPEOCTABIISETCS B 3JIEKTPOHHOM BHUJIE HA JIMCKE.

- HIHAMBUYaJIbHOE paBHOMEPHOE ocBenieHne He MeHee 300 Jrokc;

- NPUCYTCTBHUE AaCCUCTEHTA, OKA3bIBAIOIIETO0 O0yYarouieMycss HEOOXOIUMYIO
MIOMOIIIb;

- o0ecrieueHre BO3MOKHOCTH BBIITYCKa aJIbTEPHATUBHBIX (DOPMATOB MEYATHBIX
MaTepHuanoB (KpyIHbIA WPUQPT WK ayarnodaitib);

- obecneyeHue JgocTyna OOYYarOIIETOCs, SBISAIONIETOCS  CJCTNBIM |
UCIOJIb3YIONIET0 COOaKy-IIPOBOIHMKA, K 3JaHUI0 TEXHUKYMA.

2) Uit UL ¢ OTPAaHUYEHHBIMU BO3MOYKHOCTSIMU 37I0POBbSI 110 CIIYXY:

- HaJlMyue MUKPO(POHOB M 3BYKOYCHIIMBAIOUIEH anmmaparypbl KOJUIEKTUBHOIO
MOJIb30BaHUs (ayIMOKOJIOHKH);
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3) mug JMI ¢ OrPAaHUYEHHBIMM BO3MOYKHOCTSIMH  370POBBS, HMMEIOLIUX
HapyLIEHUs1 OMOPHO-IBUIaTEIbHOrO anmnapara, MaTepHAIbHO- TEXHUYECKHUE YCIIOBHUS
JOJKHBI 00€CTIEUnBaTh BO3MOKHOCTh OECTIPENSITCTBEHHOI'O JOCTYIa 00y4YaroIUXCsl B
y4eOHbIE TOMEIIECHHSI, CTOJIOBBIEC, TyaJIETHBIE U APYrMe€ MOMEIIECHHUS TEXHUKYMa, a
TaKk)Ke NpeObIBaHUS B YKAa3aHHBIX IOMEIIECHUAX (HAJIM4YUE IaHIYCOB, MOPYYHEM,
pacIIMPEHHBIX JBEPHBIX MPOEMOB U IPYTUX MPHUCIIOCOOTICHUN).

[lepen HauanoM OOyuyeHUS MOTYT MPOBOJUTHCS KOHCYJITaTUBHBIE 3aHSATHUSA,
MO3BOJISIONIME OOYYAOIIMMCS C OTPAHMYEHHBIMU BO3MOKHOCTSMHU aJ1allTUPOBATHCS K
yueOHOMY TpoLECCY.

B mnpomecce BeaeHus y4yeOHON AUCHMIIMHBI TEJAroraM pPEeKOMEHIYeTCs
UCIOJIb30BAaHUE COLUAIBHO-aKTUBHBIX M PE(QIEKCUBHBIX METOAOB OOYyYEHHS,
TEXHOJOTMM COLMOKYJIBTYPHOH peaOMIuTalM C LEJbl0 OKa3aHus IOMOIIU
OOy4arolmuMcsi C OrPaHUYCHHBIMH BO3MOKHOCTSIMH 370POBbsI B YCTAaHOBJICHUHU
MOJIHOLIEHHBIX MEXJIMYHOCTHBIX OTHOLIEHUM C APYrUMHU OO0YyYaroluxcs, CO3AaHHUU
KOM(OPTHOTO TICUXOJIOTHYECKOT0 KJIMMaTa B y4eOHOU TpyIIie.

OcoOeHHOCTH TPOBEACHMSI TEKYIIEW U TPOMEKYTOYHOW aTTecTaluu 110
TUCUUIUIMHE I 00yYaromuXxcsi C OrPAaHMYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbSI
YCTaHABIMBAIOTCA C YYETOM HWHAMBUAYAIbHBIX ICUXO(PHU3UUYECKHX OCOOEHHOCTEH
(YCcTHO, TUCBMEHHO Ha OyMare, MMCbMEHHO Ha KOMIIBIOTEpPE, B (POpME TECTUPOBAHUS
u apyroe). I[Ipu mpoxoxaeHUH MPOMEKYTOYHOW aTTeCTalMM MpU HEOOXOIUMOCTU
MPENOCTABISAETCS JOMOIHUTENBHOE BpEMs JUIsl HOJTOTOBKH OTBETA.

3.2. UupopmanuoHHoe odecneyeHre peau3auy NporpaMmmbl
3.2.1. OcHOBHBIC HCTOYHUKH

1. Amumos, III.A.. MaremaTtuka: anreOpa U Hadajla MaTEeMaTUYECKOTO aHan3a
reomeTpusi. Anrebpa u Hayajga Marematudeckoro ananuza 10-11 kmacc. ba3oBsiil u
yIIIyOJNEHHBIN YPOBHU. DieKTpoHHast (popMma yueOHuKa. : YueOHuk / II.A. AnumoB,
FO.M. Konsirun, M.B. TkauéBa — Mockaa : [Ipocsemienue, 2023. — 464 ¢c. — ISBN
978-5-09-107210-5. — URL: https://book.ru/book/951213

2. Mepsnsk A.I'. Matematuka. Anredpa v Hadajna MareMaTudeckoro ananmsa. 10
KJacc. YTiyOn€HHbIN ypoBeHb. DnekTpoHHas ¢opma ydyeOHuka. : YueOnuk / A.l.
Mep3nsik, J.A. Homuposckuii, B.M. IlomskoB; noa. pea. B.E. Ilogonbckuit —
Mockaa : IIpocBemenne, 2023. — 480 ¢. — ISBN 978-5-09-103607-7. — URL.:
https://book.ru/book/951365

3. Mepsnsk A.I'. Marematrka. Anredpa v Hadajia MaTeMaTuiecKkoro aHaimmsza. 11
KJ1acc. YrayOn€éHHBIM ypoBeHb. DJEeKTpoHHas popma ydeOHuka. : YueOHuk / A.T.
Mep3snsik, Jd.A. Homuposckuii, B.M. IlomskoB; noxa. pea. B.E. Ilogonbckuit —
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Mocksa : Ilpocsemenue, 2023. — 416 ¢. — ISBN 978-5-09-103608-4. — URL.:
https://book.ru/book/951366

4. [Toropenos, A.B.. MaremaTuka: anredpa u Hayajla MaTEMaTUYECKOTO aHAJIN3a

reometpusi. 'eomerpusi. 10-11 kmaccor : Yuebnuk / A.B. IloropenoB — Mocksa :
[IpocBemenne, 2022. — 176 c¢. — ISBN 978-5-09-099456-9. — URL.:
https://book.ru/book/951223

3.2.2. JlonoJiHUTEIbHbIE HCTOYHUKH

1. Kyuep, T. II. Maremaruka. Tectbl : yueOHOe mocoOue IJIsi CPEIHETrO
npodeccuonansaoro oopazosanus / T. [1. Kyuep. — 2-e u3z., ucnp. u gorn. — MockBa
: U3narensctBO FOpaiit, 2023. — 541 ¢. — (IIpodeccuonanpHoe oOpa3oBaHue). —
ISBN 978-5-534-10555-1. — TekcT : anexktpoHHbIN // OOpa3oBaTenpHas miaTdhopma
FOpaiir [caiiT]. — URL.: https://urait.ru/bcode/512933

2. Hanunrep, B. A. Meroanka o0yueHust MareMaTtuke. TpauIIMOHHBIE CIOKETHO-
TEKCTOBbIE 3ajayu : YydeOHoe mocoOue Il cpeaHero mnpodhecCHOHAIBHOTO
obpazoBanus / B. A. Jlanuarep. — 2-¢ u3., ucnp. u goi. — Mocksa : M3natenbcTBo
FOpaiit, 2023. — 174 c. — (Ilpodeccnonansroe oopazoBanue). — ISBN 978-5-534-
04664-9. — Texkcr : anexkTpoHHbIH / OOpa3zoBarenbHas miaTdopma FOpaiit [caitT]. —
URL.: https://urait.ru/bcode/515165

3. Hopodeera, A. B. Maremaruka. COOpHUK 3a1ad : y4eOHO-TIPAKTHYECKOE
nocobwue 1 cpeHero npodeccruonanbHoro oopazoanus / A. B. JlopodeeBa. — 2-¢
u3a. — Mocksa : M3gatensctBo FOpaiit, 2023. — 176 ¢. — (Ilpodeccuonansroe
ooOpazoBanue). — ISBN 978-5-534-15556-3. — Tekct : D2JIEKTpOHHBIN //
OopasoBarenbHas iatdopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/512131
4, [Totanos, A. II. JluneitHas anreOpa U aHAIMTUYECKAS TEOMETPUS : YUEOHUK U
MPaKTUKYM Uil cpenHero npodeccruonansuoro odpaszosanus / A. Il. Tloramos. —
MockBa : WMzparensctBo IOpaiit, 2023. — 310 c¢. — (IIpodeccuonanpuoe
obOpazoBanne). — ISBN 978-5-534-01061-9. — Tekct : d2JIeKTpOHHBIN //
Oo6pazoBarenpHas miardgopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513598
S. boromono, H. B. Marematuka. Yrinyoneunsiii ypoBenb. 10—11 kmaccsl :
y4eOHUK i1 cpeHero odmiero oopazosanusi / H. B. boromosnos, I1. . Camoiinenko.
— 5-e u3a., nepepad. u qon. — Mocksa : UznarensctBo IOpaiit, 2023. — 398 ¢. —
(Ob6meoOpazoBatenbubiii  1uki). — ISBN  978-5-534-16224-0. — Tekct
MeKTpoHHbI //  OOpa3oBarenpHast 1uiatdopma HOpaiitr  [caiit]. — URL:
https://urait.ru/bcode/530642

6. [eBanauna, O. 1. Marematnka B 9KOHOMHKE : yueOHOE TOCOOue JIJIsi CPETHETO
npodeccuonanbHoro oopazopanus / O. S. [lleBanguna. — Mocksa : 3gaTenscTBO
FOpaiit, 2023. — 194 c. — (Ilpodeccronansroe oopazoBanue). — ISBN 978-5-534-
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04877-3. — Texkcr : anexTponHbIH / OOpa3zoBarenbsHas miaTdopma KOpaiit [caiiT]. —
URL.: https://urait.ru/bcode/514716

1. Kpacc, M. C. Marematnka B SKOHOMHUKE. ba3oBbIfi Kypc : y4eOHUK st
cpennero npodeccuoHanbHoro oopazoanus / M. C. Kpacc. — 2-e uza., ucmp. u Jo1.
— MockBa : UzpmarensctBo IOpaiit, 2022. — 471 c. — (Ilpodeccuonanbuoe
obOpazoBanne). — ISBN 978-5-9916-9134-5. — Tekct : 2IEKTpPOHHBINA //
OopasoBarenbHas wiathopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/507471
8. [MunaueB, B. C. Marematuka : y4eOHUK M TPAKTUKyM JIS CPEIHETO
npodeccuonansuoro oopazosanusi / B. C. lllunaues ; mox penaxkiueit A. H. TuxoHosa.
— 8-¢ u3n., nepepad. u gon. — Mocksa : UznarensctBo IOpaiit, 2023. — 447 c. —

(ITpodeccuonanpuoe obpazoBanue). — ISBN 978-5-534-13405-6. — Teker :
NMEeKTpOoHHBIN //  OOpazoBarenbHast 1uiatgopma FOpaiir [caiit]. — URL:
https://urait.ru/bcode/511549

9.  Mamunrep, B. A. T'eomerpus: crepeoMeTpUdecKUe 3aJadd HA MOCTPOCHHUE :
ydeOHoe nmocobue 11 cpeaHero npodeccruonansHoro oopazoanus / B. A. Jlanunrep.
— 2-¢ w3n. — MockBa : MHWzmarensctBo IOpaiit, 2021. — 189 c. —
(ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-05735-5. — Teker :
anexkTpoHHbIt // OOpazoBarenbHas 1atdopma IOpaiit [caiit] — URL:

https://urait.ru/bcode/473295. 2-e uzn.Yueonoe mocobue miss CI1O

10. T'yces, B. A. I'eomeTpus : yueOHOE Hocodue s CpeTHETro MPO(HECCUOHATIBHOTO
obpazosanusi / B. A. I'yces, U. b. Koxyxos, A. A. [IpokopreB. — 2-¢ u3., UCHp. U
non. — Mocksa : UznatensctBo Opaiit, 2023. — 280 ¢. — (Ilpodeccuonanshoe
obopazoBanne). — ISBN 978-5-534-08897-7. — Tekct : d2JIeKTpOHHBIN //
Oo0pa3zoBatenbHas miardopma FOpaiit [caiit]. — URL.: https://urait.ru/bcode/517007

3.2.3. UuTepHeT — pecypchbl

1. Beepoccuiickue natepuet-onmmnuansl. - URL: https://online-olympiad.ru /

2. Enunas xommekmust 1mudpoBbix oOpa3zoBarenbHBIX pecypcoB. - URL:
http://school-collection.edu.ru /

3. Uuadopmanmonnas cucremMa «EmamHOE OKHO J0CTyma K 0Opa30BaTEIbHBIM
pecypcamy». - URL: http://window.edu.ru / Hayunas snektponHas 6udauoreka (HOB).
- URL: http://www.elibrary.ru

4.  OtkpbIThIH KOJUTEDK. Marematuka. - URL: https://mathematics.ru /

5. Tlosropum maremaruky. - URL: http://www.mathteachers.narod.ru /

6. ChopaBo4HUK o MaTEMATUKE 1St IIKOJIBHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm Cpennsis MmaTeMaTu4eckass HHTEPHET
mkona. - URL: http://www.bymath.net /. - TekcT: 371€KTpOHHBIIA.
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7.  @enepanbublii mopran «Poccuiickoe odpazoBanue». - URL: http://www.edu.ru
/. - TekcT: AIMeKTPOHHBIH.

8.  ®denepanpHbIl 1IEHTp HHPOPMAIIMOHHO-00pa3oBaTeIbHBIX pecypcoB. - URL:
http://fcior.edu.ru /
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4. KOHTPOJIb 1 OIIEHKA PE3YJIbBTATOB OCBOEHUA
YUYEBHOI'O IPEJMETA

KOHTpOJIb H OHEHKA pPE3YyJIbTAaTOB OCBOCHHUA JHUCHHUIINIMHBI OCYHICCTBIISACTCA
NpernogaBaTCjiIcM B IIPOLCCCC IMPOBCACHUS IIPAKTHYICCKHUX SaHHTHi’I, TCCTUPOBAHUA, a4
TAaKXKC BBIIIOJTHCHUA O6yT-IaIOIHI/IMI/ICSI CaMOCTOSTEIILHOM pa6OTBI, IMIPOBCACHUSA
9K3aMfCHa.

®opMBI 1 METOIBI KOHTPOJIS M OIIEHKA OCBOCHHUS OOIIUX KOMITCTECHITUH, JINIHOCTHBIX
U METamlpeIMETHBIX pe3ylbTaTOB OOYYEHHs: OKCIEepTHas OICHKAa yMCHHU
oOydaromuxcss B XOAC TPOBSACHHWS TNPAKTHYCCKUX 3aHATHH, BBITOJHCHUS
CaMOCTOSITEIIbHOW Pa0OThI, POBEACHUS IK3aMEHA.

@DopMBbI U1 METOBI KOHTPOJIS W OIEHKH MPEIMETHBIX PE3yIbTaTOB IPEICTABICHHI B
TaOJIUIIAX:

Tabmuma 1
PesyabTaThl 00yyeHus Metoabl oieHKH
I1P6 01-ITP614 OneHka pe3ysnbTaToB YCTHBIX OTBETOB,
[1Py 01-IIpy19 pelieHus 3a1a4 (B TOM 4uclie

npodeccnoHalIbHO OPUEHTUPOBAHHBIX ),
KOHTPOJILHBIX paloT, 33/1aHUl SK3aMeHa

Tabmura 2
Pe3yabTaThl 00yueHus Koarnl @®opMbI U1 METOJbI KOHTPOJSI U
(ocBOeHHBIE YMEHHsl, YCBOEHHbIE | (P OpMHUPYeMbIX OlIeHKH pe3y/IbTATOB 00y4eHus!
3HAHMNA) 001X
KOMIIETeHI N1
1 2 3
YMmers:
BIaJIeTh MeTogaMu nokasarenbcTB U | OK1-5; OK9 O1leHKa BBIITOJHEHHUS 3aJaHUid,
QITOPUTMOB PEIICHUS; YMEHHE HUX TP 4 S3K3aMeH
MIPUMEHSTb, MIPOBOJIUTH
JTOKa3aTelIbHbIe PACCYKICHUS B X0OJI€
penieHus 3aay;
BJIAJIETh CTaHAAPTHBIMU IpUEMaMU O1eHka BBITTOJHEHHUSA  3aJaHMM,

peleHus PalMOHAIBHBIX u 3K3aMeH
WPPALMOHAIIBHBIX, I10KA3aTeJIbHBIX,
CTENEHHBIX, TPUTOHOMETPUUYECKUX
YpPaBHEHUI U HEPABEHCTB, KX CUCTEM;
HCIIOJIb30BaHNE TOTOBBIX
KOMIBIOTEPHBIX MpPOrpaMM, B TOM
Yyucae 1A MOMCKa MyTH PENIeHUs U
WTIOCTPALIUU PELIICHUS YPABHEHUH U
HEpPaBEHCTB
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BJI1aA€CTh OCHOBHBIMHM IIOHATHUAMHU O
IIJIOCKHUX u IPOCTPAHCTBCHHBIX

reOMETpUUYECKUX  Qurypax,  Hx
OCHOBHBIX CBOMCTBAX;
c(hOpMHUPOBAHHOCTH YMCHHUS

pacro3HaBaTh Ha 4epTexax, MOJIEIIX
U B PEaJIbHOM MHUPE T€OMETPHUUECKUE
Gurypel; TpPUMEHEHHE HW3YYEHHBIX
CBOWCTB TI'€OMETPUYECKUX (UTyp H
bopmyn ISt penieHus
reOMETPUYECKUX 3a7ad M 3a1ad C
NPaKTHYECKUM COZICPKaHUEM

BJIAJICTh HABBIKAMM MCIIOJb30BaHUSA
TOTOBBIX KOMIIBIOTEPHBIX IIPOrpamMm
IIpU PELICHUH 3a/1a4

BIAJIETh MpaBuIaMu 3ammcu
MaTeMaTHYECKUX dbopmyn "
CHEeIUaJbHbIX 3HAKOB peibedHO-
TOYEYHOH cUCTeMBI 0003HaueHui JI.
bpaitns

BJIaJCTH TaKTHJIBHO-0CA3aTCIIbHBIM

crocooom o0cre1oBaHus "
BOCITPUSTHSI penbedHbIX
M300pakeHUi IPEMETOB,
KOHTYPHBIX N300paKeHU

reOMETPUUYECKUX PUTYp U APYroe

BBINOJIHATh TEOMETPUUECKUE
MOCTPOEHHSI C TMTOMOMIBIO IUPKYIS U
JTMHEWKH, YUTATh penbedHbIe
rpaduKH 2JIeMEHTapHbIX QYHKIMHI Ha
KOOPAMHATHOU IJIOCKOCTH,
MIPUMEHSTh CTIeMaTbHbIC
MPUCTIOCOOJIEHUST ISl penbeHOTO
YepUYeHUs ("dpadrcmen",
"[[IxonpHUK")

BJIaJIeTh OCHOBHBIM (DYHKIMOHAIOM
IIPOrpaMMBbl HEBU3YAJIBHOIO JIOCTYIa
K  UHQOpMamUMM  HA  DKpaHe
MIEPCOHAIIBHOTO KOMIIBIOTEPA,
yMEHHE HCII0JIb30BATh
MepPCOHANbHbIE  THU(IOTEXHUYECKUE
CpeacTBa nH(pOpMaITMOHHO-
KOMMYHHKAI[THOHHOT O JocTyna
CJIETIBIMH 00YyYaroIIMMHCS

O1leHKa BBINTOJHEHHUSA  3aJaHHM,
3K3aMeH
O1eHKa BBIIOJHEHHUS  3aJaHHi,
9K3aMeH
O1eHKka BBINTOJHEHHUSA  3aJaHHM,
DK3aMeH
O1leHKa BBIIIOJHEHHUS 3aJaHHi,
JK3aMeH
O1eHka BBINTOJHEHHUSA  3aJaHMM,
JK3aMeH
O1eHKa BBITOJHEHHS  3aJIaHHM,

OK3aMCH
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BJIAJIETh CIIELUAIIBHBIMU
KOMITbIOTEPHBIMU cpencTBaMu
IIPEACTABJICHUS U aHAIN3a JaHHBIX U
YMEHHE UCIIOJIb30BAaTh
IIEPCOHAJIBHBIE CPEACTBA JOCTYIA C
Y4ETOM JIBUTaTEJIbHBIX,
peYeNBUTATEIbHBIX M CEHCOPHBIX
HapyLIECHUH

HUCIIOJIB30BAaThb IEPCOHATIBHBIC
cpeacTBa J0CTyIl1a

OueHKa BBIITOJTHEHMUS
3K3aMeH

3aJIlaHUM,

OHeHKa BBIITOJIHCHU A
9K3aMCH

3aJIaHHM,

3HATh:

00 OCHOBHBIX INOHATHUAX, HIACAX U
METOJaX MAaTEMAaTHYCCKOI'O aHaJIn3a

O MAaTeMaTU4ECKUX MOHATHUSIX KakK O
BAKHEHUIIINX MaTEMaTUYECKUX
MOJEJISIX, TO3BOJISIONINX OINCHIBATH
U W3y4aTb pasHble MPOLECCHl U
SIBJICHUS; TIOHMMaHUE BO3MO>KHOCTH
aKCUOMAaTHYECKOT O IIOCTPOEHUS
MaTeMaTHYECKUX TEOPUI

0 MaTeMaTHYECKHX IOHATUAX KaK O
BAKHEHUIIINX MaTEMaTHYECKUX
MOJIENIAX, NO3BOJIIOIIUX OIMCHIBATH
U U3y4aTb pasHbIE IPOLECCHl MU
SIBJICHUS; TTOHMMaHUE BO3MO>XHOCTH
aKCHOMAaTHYECKOT O ITOCTPOEHUS
MaTE€MaTHYECKUX TEOPUI

0 mpoleccax U SIBJICHUSIX, UMEIOLINX
BEPOATHOCTHBIN Xapakrep, 0
CTaTUCTUYECKUX 3aKOHOMEPHOCTSX B
pealbHOM MHpe, 00 OCHOBHBIX
MOHATUAX  DJIEMEHTapHOM TEOpUHU
BEPOATHOCTEN; YMEHUN HAXOIUTh U

OLICHUBATh BEPOSITHOCTH
HACTYIUICHUS COOBITHIA B
MPOCTENIINX MPaKTUYECKHUX
CUTYaIHIX " OCHOBHBIE
XapaKTEPUCTUKU CITy4alHBIX
BEJINYUH

OK1-5; OK9
JIP 4

OHeHKa BBIITOJIHCHH A
9K3aMCH

3aJIaHui,

OueHKa BBIITOJTHEHHUS
JK3aMeH

3aJIaHHMH,

OI_IeHKa BBIITOJIHCHH A
9K3aMCH

3aJIaHHM,

OI_IeHKa BBIITOJIHCHU A
OK3aMCH

3aJlaHUM,
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