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1. MACIIOPT PABOYEN IMPOI'PAMMBI YYEBHOU JIUCIIUILJIAHBI
MATEMATHKA

1.1. Ob6aacTs npuMeHeHus padoyeil NporpaMMsl

PaGouass mporpamma y4yeOHOW AUCHUIUIMHBI «MaTeMaThka» SBISIETCS YacThbl0O OCHOBHOM
obpazoBatensHOl mporpamMmbl 08.02.10  CTpOUTENBCTBO JKEJIE3HBIX JIOPOT, MyTh M IyTEBOE
XO35UCTBO.

1.2. MecTo0 JMCHMILUIMHBI B  CTPYKType OCHOBHOH NpogecCHOHAIbHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl: JUCIUIUIMHA BXOAUT B NMPOQMIbHBIC y4eOHBIC MPEAMETHI
00111600pa30BaTEIILHOTO IHKJIA.

1.3. Heaun u 33124y JUCHHUIUIMHBI - TPEOOBAHUA K Pe3yJbTAaTaM OCBOEHMS AMCHUIJINHBI
Coneprkanue mporpaMMbl «MaremaTukay HanpaBiI€HO Ha JOCTHUKEHHE CICAYIONIUX HeJIei:
-o0ecrieueHus c(hOopMUPOBAHHOCTH MpeICTaBICHUI 0 COIIMANTLHBIX,
KYJbTYPHBIX B HICTOPHYECKUX (haKTOpaxX CTAHOBJICHUS MaTEMaTHUKH;

-o0ecneueHus c(hOpMUPOBAHHOCTH JIOTHYECKOTO, AITOPUTMHUYECKOTO
U MaTEMAaTHYCCKOI'O MBIIIIJICHHUA,

-obecnieueHus c(OpMHUPOBAHHOCTH YMEHUU HPUMEHATD MOy YECHHBIE
3HAHUSA HpI/I peLHeHI/II/I paBJII/I‘IHI:IX 3ajJa4d,

-o0ecreueHus c(hOpMHUPOBAHHOCTH MPEICTABICHUI o MaTeMaTHKe KaK
JacTH o0111e4esI0BeYeCKOM KyJIBbTYPHI, YHUBEPCAIHLHOM SI3BIKE HayKH,
IIO3BOJJIAIOIICM OITMCHIBATH U I/I3y‘IaTB peaanble Hpoueccm U ABJICHUA. OCBOGHI/IG COI[ep)KaHI/I}I
yaeOHOM aucuuiuimHbl  «Maremaruka: anreOpa W Hayala MaTeMaTHYeCKOro aHallu3a;
TEOMETPHUSD)

obecreunBaeT TOCTHKCHUE CTYICHTAMHU CICAYIOIINX Pe3yibmamaos:

JHMYHOCTHBIX

-c(hopMHUPOBAHHOCTH MpEeACTABICHUI 0 MaTeMaTHKE KakK
YHUBEpPCAJIBLHOM  SI3bIKE  HAyKH, CPEACTBE MOJICIMPOBAHUS  SIBICHUW W MPOLECCOB,

00 uaesix ¥ METOJax MaTeMaTHKU;

-[IOHUMaHue 3HAYUMOCTHU MaTeMaTHKU TUISE HAyYHO-TEXHUYECKOTO
nporpecca,  COPMHUPOBAHHOCTb  OTHOLIEHUS K  MareMaTMKe Kak K  4acTu
oOmieyenoBeyecKoi KYJbTYpPBI qyepes 3HaKOMCTBO C ucTOpHeit pa3BUTHUS

MaTEeMaTHKHU, YBOJIIOIEH MaTeMaTHISCKHUX UJICH;

-pa3BHUTHE JIOTUYECKOTO MBIIIJICHUS, HPOCTPAHCTBEHHOTO
BOOOpaXKEeHUS, ITOPUTMHYECKOM KyJIBTYPBI, KPUTUYHOCTH MBIIIJICHUS Ha
ypoBHE, HeoOXomuMmoM st  Oyaymiedd  mpoecCHOHANbHOW — JCSITENbHOCTH, IS
poI0JDKeHHUs 00pa30BaHus U caMOO0Pa30BaHus;

-OBJIaJICHUE MaTeMaTHYECKUMHU 3HAaHUSAMH u YMEHUSIMH,
HEOO0XOIUMBIMU B MOBCETHEBHOM KHU3HH, st OCBOCHUS CMEKHBIX
€CTeCTBEHHOHAYYHBIX  JMCUUIUIMH M  JUCHUIUIMH  OPOPECCHOHATBHOIO  IMKJA,  JUIA
NOJTy4EHUs o0pa3oBaHUs B o0nacrsx, HE TpeOyoLHX yrIIyOJIeHHON

MaTeMaTH4YeCKOM IHOATOTOBKH,



TOTOBHOCTb u CIOCOOHOCTh K o0pa30BaHMIo, B TOM qucIie
caMo00pa3oBaHWIO, Ha TMPOTSHKEHUH  BCEM  KU3HU; CO3HATEIBbHOE  OTHOIICHHE K
HENpPEpPhIBHOMY  OOpa30BaHHIO  Kak  YCIOBHIO  yCIEHUIHOW  Mpo(decCHOHANbHOM U
0OLIECTBEHHOM AESITETbHOCTH;

TOTOBHOCTD u CIIOCOOHOCTh K CaMOCTOATENIbHOM, TBOPYECKOI "
OTBETCTBEHHOU JI€ATEIHLHOCTH;

TOTOBHOCTH K KOJUIEKTUBHOM paoore, COTPYAHUYECTBY co
CBEpPCTHUKaMH B 00pa3oBaTeNbHOH, 00I1IeCTBEHHO II0JIE3HOH, y4ebHo-
UCCIIEI0BATEILCKOM, IPOCKTHOU U IPYTUX BUJAX NEATEIBHOCTH;

OTHOILICHHE K npodeccroHanbHOM JeSTebHOCTH Kak BO3MOYXHOCTH
yqacTus B pelieHun JUYHBIX, OOIIECTBEHHBIX, rOCy/IapCTBEHHBIX,

0O0IIeHAIIMOHAIBHBIX POOIIEM;

MeTalpPeaAMETHDLIX:
YMCHUEC CaMOCTOATCIbHO OIpeaAcATh Oeiun JCATCIIBHOCTH n
COCTaBJIATH IIJIaHbI JACATCIIBHOCTH, CaMOCTOATCIIBHO OCYIICCTBIIATD,
KOHTPOJHUPOBATH n KOPPEKTUPOBATH JCATCIIbHOCTD, HCIIOJIBb30BaTh BCEC

BO3MOXKHBIC ~ PECypChl Ui JOCTIDKCHHS  IIOCTABICHHBIX [elNed W peaiu3anuu
IUTAHOB JISATEIBHOCTH; BEIONPATH YCIICIIHBIE CTPATETHH B PA3IMYHBIX CUTYAIHAX;

yMeHHe HPOyKTHBHO o0marbcs " B3aMO/ICHCTBOBATh B nporuecce
COBMECTHOH NeSITebHOCTH, YYUTHIBATh MO3UIINN JpyTUX YYaCTHUKOB
NesITebHOCTH, 3PPEKTHUBHO pa3pemiaTb KOHQIUKTEI,

BJIaJICHHE HaBBIKAMHU MO3HABATENbHOM, y4eOHO-HUCCIIeI0BATEIbCKOM
U TPOCKTHON  JEATENbHOCTH, HaBbIKAMHM  pa3peuieHus MpoOsieM;  CIIOCOOHOCTh H
TOTOBHOCTb K  CaMOCTOSITEIbHOMY  IOMCKY  METOJOB  PEIICHUS  IPAKTUYECKUX
3aja4, MIPUMEHEHUIO PA3ITUYHBIX METOIOB ITO3HAHMS;

TOTOBHOCTb " CIIOCOOHOCTH K CaMOCTOSATENFHOMN UH()OPMAIMOHHO-
IIO3HABATEIbHOW  JICATENBHOCTH, BKJIIOYash YMEHHE OpPHUEHTHPOBATHCS B  PA3IMYHBIX
MCTOYHHUKAX uH(pOpManuy, KPUTHYECKH OLICHHUBATh " MHTEPIIPETHPOBATH
UH()OPMAIIHIO, TTOJTyYaeMyI0 U3 Pa3IMYHBIX HCTOYHUKOB,

BIQZICHUE  S3BIKOBBIMH  CpPEJICTBAaMH -  YMEHHE  SICHO, JIOTHYHO W TOYHO
U3J1araTh CBOIO TOYKY 3PEHUS, UCIIOJIb30BATh aJeKBATHBIC SI3BIKOBBIC CPE/ICTBA,

BJIaJICHHE HaBBIKAMU MO03HABATEIbHOMN peduiexcun KaK OCO3HAHUSA
COBEpIIAEMBIX  JEHCTBHMM M  MBICIUTENBHBIX  TPOLECCOB, HUX  PE3YyJNbTaTOB  H
OCHOBAHMH, TpAHHUIl CBOEr0 3HAHUS W HE3HAHMs, HOBBIX IIO3HABATENIBHBIX 337ady U
CPEACTB UX JAOCTIKEHHUS,

IEJICy CTPEMIICHHOCTD B MIOMCKaX U MPUHATHH peLeHHIA,
c000pa3UTEIHLHOCTD U UHTYULIHS, Pa3BUTOCTD IPOCTPAHCTBEHHBIX
Hpe/ICTaBICHNH; CTIOCOOHOCTH BOCIPUHUMATh KPAacoTy U TAPMOHUIO MUDA;

NMpEeIMETHBIX:



c(OPMHPOBAHHOCTH IpeJCTaBICHUN 0 MaTeMaTuKe Kak 4acTu
MHUpPOBOM  KyJIbTYpHl M O MeCT€ MAaTeMaTMKH B COBPEMEHHOW IMBHJIM3AIMH, O
crioco0ax ONMuCaHMs Ha MATEMaTHYECKOM SI3bIKE SIBIICHUH peabHOro MHUpA;

c(OpMHPOBAHHOCTD npeCTaBICHUN 0 MaTeMaTUKEYEeCKUX HOHATHUSX
Kak O  BaXHEMIIMX  MaTeMaTHYEeCKUX  MOJENAX,  IO3BOJIAIONIMX  OMHCHIBATH U
U3y4aTh pasHble IIPOIIECCHI U SIBIICHMS, NOHUMaHHe BO3MOKHOCTH
AKCMOMATHUYECKOTO MOCTPOCHHSI MAaTEMAaTHUYECKUX TEOPHii;

BJIJICHUE METOAAMHU JI0Ka3aTeIbCTB u QJITOPUTMOB pelLeHus,
YMEHHE  MX  NPUMEHATh, MPOBOAMTH  JOKA3aTEJIbHbIE  PACCyX AEHUS B XOJe
peleHus 3a1a4;

BJIAJICHUE CTaHJAPTHBIMU npuémamu peleHus palnMoHaIbHBIX u
UppalMOHATIBHBIX, MOKa3aTeIbHbIX, CTETIEHHBIX, TPUTOHOMETPHUYECKUX
YPAaBHEHMH M  HEPABEHCTB, MX CHCTEM; HCIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX
nporpaMM, B TOM 4MCJI€ JUIs IIOMCKa IIyTH pEHIeHHA W WUIIOCTPAllUK  PELIeHHUs
YPAaBHEHU U HEPaBEHCTB;

c(OpMHPOBAHHOCTD IpeCTaBICHUN 00 OCHOBHBIX MOHATHUSAX
MaTeMaTHYECKOro aHajh3a U UX CBOMCTBAX, BJIAJCHUE YMEHHEM XapaKTEpU30BaTh MOBEICHHE
byHKIMH, UCTIOJIb30BaHUE MOJTyYeHHBIX 3HaHUHN ISt OTIMCAHHUS "
aHaJu3a peaJIbHbIX 3aBUCHMOCTEH;

BJIaJICHHE OCHOBHBIMHU MOHATUSAMHU 0 TUTOCKHUX " POCTPAHCTBEHHBIX
reOMEeTpHUYecKuX  (Urypax, HX OCHOBHBIX CBOMCTBax; C(OPMHUPOBAHHOCTb YMEHUS
pacro3HaBaThb ~Ha  YepTeXax, MOJENsiX W B  pEaJbHOM MHpPE T€OMETPHUECKUE
¢Gurypel; NpUMEHEHHE M3YYCHHBIX CBOMCTB  reoMeTpuueckux ¢uryp u  dopmyn
JUISL PELICHUs] TEOMETPHUECKUX 3aJ[ay M 3a/1a4 C MPAKTHUYECKUM CO/IepPIKaHUEM;
c(OpPMHPOBAHHOCTD IpeJCTaBICHUN 0 nporieccax " SIBIICHUSIX,
UMEIOIUX  BEPOATHOCTHBIM  XapakTep, O  CTAaTUCTHYECKUX  3aKOHOMEPHOCTSIX B
pealbHOM  MHpe, 00 OCHOBHBIX MOHATHAX JJIEMEHTApHOH TEOPUM  BEPOSITHOCTEH;
YMEHUH  HaxoIuThb M  OLECHMBATh  BEPOSTHOCTM  HACTYIUIEHUS  COOBITMM B
IOPOCTEHIIMX  MPAKTHMYECKMX CHUTYallUsX UM  OCHOBHBIE XapaKTEPUCTUKU  CIy4YalHbIX

BEJIMYNH;
BJIAJICHHE HaBBIKaMU HCIIOJI30BAHHUS TOTOBBIX KOMITBIOTEPHBIX
IIporpamMm IIpy pELICHUU 3a1a4

1.4. Kosu4ecTBO 4acOB HA OCBOEHHE NPOrPaMMBbl AUCHHUILUIMHBI:

MaKkcUMalibHas yueOHas Harpy3ka 351 gacos, B TOM yuciie

oOs13aTenpbHas ayIUTOpHAs yueOHas Harpy3ka obydaromierocs 234 yaca,

caMmocTosiTenbHas paboTa oOyuatomierocss 117 yacos.
1.5. Ilepeyennb (popMuUpPyeMbIX KOMIETEHIH I
OK 1. IloHumatp CyIuIHOCTh U COUUAIBHYIO 3HAYMMOCTb CBOEH OyayIel mpodeccuu, NposBIsATh
K HEH yCTOMYMBBINA UHTEPEC.
OK 2. Opranu3oBbIBaTh COOCTBEHHYIO IESTEIBHOCTD, BEBIOMPATH TUIIOBBIE METO/IBI U CIIOCOOBI
BBINOJIHEHUS TPO(ECCUOHANIBHBIX 3a/1a4, OLIEHUBATh UX 3()(EKTUBHOCTh U KAYECTBO.



OK 3. [IpyHuMaTh pemeHus B CTaHAAPTHBIX U HECTAHJAPTHBIX CUTYallMaX U HECTH 32 HUX
OTBETCTBEHHOCTb.

OK 4. OcymiecTBiATh MOUCK U UCIOJIb30BaHUE MH(GOPMAITUH, HE00X0IUMOH TSt 3P HEKTHBHOTO
BBITIOJTHEHUS MPOPECCUOHANBHBIX 3a/1a4, MPOPECCHOHAIBHOTO M IMYHOCTHOTO Pa3BUTHA.

OK 5. Ucnonp3oBaTh HH)OPMAITMOHHO-KOMMYHHKAITMOHHBIC TEXHOJIOTHH B TIPO(ecCHOHATbHON
JeATEIbHOCTH.

OK 6. PaGoTath B KOJUIEKTHUBE U KOMaH[1e, 3P (HEKTUBHO O0IIATHCS C KOJUIETaMHU, PYKOBOJICTBOM,
MOTPEOUTEIISIMHU.

1.6. IlepeyeHb opMHUPYeMBIX THYHOCTHBIX Pe3yJIbTATOB

JIP 7. Oco3Haromuii MpuOPUTETHYIO IIEHHOCTh JIMYHOCTH YEJIOBEKA; YBAXKAIONTUH COOCTBEHHYIO
U 9yKYI0 YHUKAITHHOCTh B Pa3IMYHBIX CUTYAIHSIX, BO BceX opMax U BUIAX JEATCILHOCTH.

JIP 14. CiocoOHBIi CTaBUTH TIEpeT COOOM 11ETH TIOJT TSI PEIICHUST BOSHUKAIOIIINX
npodecCHOHATBHBIX 33/1a4, MOAOUPATh CIIOCOOBI PEIICHUS U CPEJCTBA PA3BUTHSI, B TOM YHUCIIE C
HCIIOJIb30BaHNEM MH(POPMAITMOHHBIX TEXHOIOTHIA;

JIP 16. CriocoOHBI# HCKaTh U HAXOUTh HEOOXOAUMYIO HH(HOPMAITUIO UCTIONB3YS
pa3zHooOpa3HbIe TEXHOJIOIMH €€ TIOUCKa, JUIsl pEIIeHHs BO3ZHUKAIOIINX B Mpoliecce
MIPOU3BOJICTBEHHOW JEATENLHOCTH MPOOJIEM MTPH CTPOUTEITHCTBE U IKCILTyaTaIllui O0HEKTOB
KalUTaJIbHOIO CTPOUTENIbCTBA;



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM TUCITATIIUHBI

2.1. O0beM yueOHOM NTMCHMILUIMHBI M BHAbI Y4e0OHOI padoThI

Bun yueOHo# padoThI

Oovem uacoe

WHJUBUAYJIBHBIA MPOEKT

MakcumajibHas yueOHasi Harpy3Ka (Bcero) 351
O0si3aTeIbHASI AYTUTOPHASI YUeOHAsI HATPY3Ka (BCero) 234
B TOM YHCJIE:
MPAKTUYECKUE 3aHATUS 70
KOHTPOJIbHBIC PAOOTHI 17
CamocTrosiTeIbHasi padoTa odyuaromerocsi (Bcero) 117
B TOM YHCJIE:
pelieHrue  3aaa4,  yOpaXKHCHWH,  WCCIEAOBaHWE  (DYHKIIHA, 86
OCTpOEHUE TPadUKOB
HOJIrOTOBKA JIOKJIAJIOB 3
BBITOJIHEHHUE MTPE3CHTAIUH 12
BBITIOJIHEHKE pedhepaToB 16
12

Ipomesicymounas ammecmayus 8 popme 3K3amena




2.2. TemaTHuecKui Ii1aH U cogep:kanue yueoHoii nucuunmanabl MATEMATUKA

HaumenoBanue Conep:kanue y4eOHOIro MaTepHuaia, KOHTPOJIbHbIE U NMPAKTH4YeCKHe padoThl, caMocTosiTeJibHAast | O0beM yacoB YpoBeHb
pa3aeaoB U TeM padoTa 00yJaAIOIIHXCS. OCBOEHHS
1 2 3 4
Tema 1. Conep:xkaHue y4eOHOIro MaTepuaJia: 3
Brenenmne
IIpodeccnoHAJILHO OPHEHTHPOBAHHOE COAEPKaHNE 2
12 MareMaTuKa B HayKe, TEXHHKE, DKOHOMHKE, HH()OPMALIMOHHBIX TEXHOJIOTHSIX M IPAKTHYECKOM
nestenbHocTh. Llenu u 3a1aun n3ydeHus MaTeMaTHKH TIpu ocBoennn npodeccuii CIIO.
CaMocTosiTeJIbHAS pad0Ta 00YYaAKOIIUXCH: 1
Brmmonaenue npe3eHTanun 1o teme: «McTopus pa3BUTHI MAaTEMATHKH 1
Tema 2. Coaep:xanne ya4eOHOro MaTepuaJja: 14
PasBurtne 3-4- | llenpie u pauuonanbHble yncna. [encreurensusie yncia. [IpubinkeHHbIE BEIUKMCIEHUS. 3 2
MOHATHA 0 5 KomriekCHble uncia.
YucJe. 6-7 | denumocts uncen. IIpocteie u coctaBubie uncia. [Ipusnaku aenumoctu. Hanbonpmumii oo 2 2
JICTIUTEIb, HAMMEHBIIIEE 00IIee KPaTHOE.
8-9 Hpo%eccnonanbﬂo OpPMEHTHPOBAHHOE COIEPKAHME 2 2
puOMKeHHbIE BeiuncieHus. OkpyrieHue uncen. CTaHaapTHRINA BUI YUCIA.
10 IIpakTuueckoe 3aHSITHE. 1 2
HccnenoBarenbckas padota «HenpepbIBHEIC APOOHY.
11-12 KonTpoJabHasa padoTa 2 2
CamocTrosiTeibHasi padoTa 00y4aAIONIUXCSI: 4
IToaroToBka mokinana: «Pa3BuTHE IIOHATHE O YUCTIS) 1
Brmonnenue pedepara: «I[IpuMeHeHne CI0KHBIX MPOIEHTOB B SKOHOMHUYECKHUX PacueTax». %
Brinonnenue ynpaxseHui 1o reme: «/lenumocts yncen»
Conep:xaHue y4eOHOIro MaTepuaJa 40
13. Kopens n-oi cTenenu u ero cBorcTBa. KOpHU HATYypaJIbHOM CTEMEHU U3 YKCila U UX CBOMCTBA. 1 2
Apudmernueckuii kKopeHb. Pemenue ypaBHeHMid. HaxoxaeHue 3HaUCHUH YMCIOBBIX
Tema 3. BbIpaxkeHnil. CpaBHEHHE YMCEI, BHECEHNE MHOKHUTEINS MO 3HAK KOPHSI, BHIHECEHUE MHOXKHUTENS
Kopnu, crenenu W3 T10JT 3HAKa KOPHSI.
u jjorapumelL. 14, CreneHb C pallMOHaIBHBIM ITOKa3aresieM. CTeneHsp ¢ ueabM noka3aresieM. CTeneHs ¢ 1 2
allMOHAJILHBIM TTOKa3ateneM. CBoiicTBa. [loHsATHE CTENEHH C IEMCTBUTEIILHBIM MTOKA3aTeIeM.
BOMCTBA CTENEHHM C ACHCTBUTEILHBIM ITOKA3aTEIEM.
15. ITonarue norapugpma. Omnpenenenue norapupma. CoucTsa jorapudpma. Mizsmenenue 1 2
ocHOBaHus jorapupma. JlecaTHanble U HaTypaibHble Jorapudmel. Haxoxnenue sHauenus
BBIPKCHUM.
16. ITpeoOpa3oBaHne CTeNEeHHBIX, MOKA3aTEIbHBIX U JIOTApH(PMHUUIECKUX BRIPAKCHUN. 1 2
17-18. | IToka3aTenbHBIC YPaBHEHMS M HEPAaBEHCTBA 2 2
19-20. [ JlorapudmMuyecKrue YpaBHCHUS. 2 2
IIpakTHYecKHe 3aHATHS: 18




21. Apudmernueckue I1EUCTBUS HAJ YUCIAMU, HAXO0KICHUE ITPUOIMKEHHBIX 3HAUCHUN BEJIMYUH U
MIOTPEUTHOCTEH BhIUMCICHUH (A0COTIOTHON M OTHOCUTEIBLHOM ), CDABHEHHE YHCIIOBBIX BBIPAYKCHUM.
22. CpaBHEHHE YHUCEIL.
23. BHeceHue MHOXKUTEIA 110J1 3HaK KOPHS, BBIHECEHUE MHOXKUTENS U3 IO 3HaKa KOPHSI.
24. Pemienue ypaBHEHUH.
25. Jloka3aTenabCTBO TOXK/IECTB U YIPOIICHNE BRIpaXKeHUI Bbruncienue morapuMoB ¢ OMOLIbIO
OCHOBHOT'O CBOMCTBa JIorapugma.
26. Beruucnenue orapuMuIeCKuX BRIPAKEHUH € UCIIOIh30BAHUEM CBOWCTB JIOTapHU(MOB.
27. JlorapupmMupoBaHHe BBIpOXKEHHUH 110 JaHHOMY OCHOBaHHUIO. MI3MeHeHrne ocHOBaHuS Jiorapudma.
28. ﬁOKaSaTGJIBCTBO TOXJIECTB.

aXO0XKJEHUE BBIPAKEHUSI 110 €ro Jorapupmy.
30. HaxoxxaeHue BoIpake€HHUs 110 €T0 JOoTapuQmy.

31. Pemenue mpocTedmux JIorapuMUIecKux ypaBHCHHUH.

32. Perienue npuKiIagHbIX 3a1a4.

33. Haxoxxaenue 3HaueHu# Jioraprudma 1mo npou3BoIbHOMY OCHOBAHUIO.
34. Ilepexoa OT OTHOTO OCHOBAHUS K IPYTOMY.

35. Beluncienue u cpaBHEHHUE JTOTapu(hMOB.

36. JlorapugmupoBaHue 1 MOTCHIIUPOBAHUE BBIPAKECHUI.

37. BBITIOJIHEHHE TECTOBOTO 3a/1aHus 110 TeMe «Jlorapudmbiy.
38. BolloJIHEHHE TECTOBOIO 33/1aHMs 10 TeMe «PelieHne ypaBHEHUN.

RPRRRRRRERRRRRRRRERE B

39. KontpoabHas padora o reme «CTENIEHU U KOPHUY. B
40. KonTpoabHasa paborta 1o teme «PeleHne nokasarenbHbIX U JJOrapu(pMUUECKUX ypaBHEHHH,
HEPABEHCTBY.

[

CamocrosiTesibHas padoTa o0y4yaromuxes:

Brinonnenue npeseHTanuu 1o reme: « CTeneHsb ¢ palMOHAIBHBIM II0Ka3aTeIeM.
Pemenune ynpaxuenuii no reme «CTEEHU U KOPHI)

Pemenune” ynpaxnenuii mo teme «Jlorapugms

BrimonHenue mpe3eHTanuu mno teme: «B ctpane norapudMony.

Brinonnenue mnpeseHTanuu mno teme: «B cTpane norapudMony.

Brimonnenue pedepata no teme: «Pemenue sorapuMHUUECKUX ypaBHEHHI

Tema 4.
IIpsimble u
INIOCKOCTH B
NPOCTPAHCTBE.

Coaep:kanue y4eOHOIro MaTepuaJia.

41, | Axcuomsl ctepeomeTpul. B3auMHOe pacnoyiockeHre ABYX NPAMBIX B TpocTpaHcTBe. CieacTBus U3

42 | akcuom ctepeomMeTpru. PazOneHne mpocTpaHCcTBa IIIOCKOCTHIO HA JIBA MOTYIIPOCTPAHCTBA.

N =
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43, | ITapanjiensHOCTh NPSMBIX M INIOCKOCTEH. HpI/I3HaKvHEIIEaJIJIeJIBHOCTI/I npsamelX. [lapannensHocTs
44, | mpssmou u TiockocTH. [TapamienbHOCTh TIIOCKOCTEH.
45, | mI0CKOCTH.

300pakeHHe MPOCTPAHCTBEHHBIX (DUTYD Ha

48, [IepnieHIUKYIIAPHOCTD NPSAMBIX U INIOCKOCTEH. llepneHauKyIsspHOCTb IPSIMON U INIOCKOCTH.
50, | IleprneHauKyIsIp 1 HAKIOHHAsL. YTOJI MEX/y HPSIMOH U INIOCKOCTBIO. JIByTPaHHBIH yrOJI MEXIy
91, | mmockoctsamu. IlepreHANKYIAPHOCTD IBYX IUIOCKOCTEH. I eomMeTpryeckue nmpeodpa3oBaHust

MPOCTPAHCTBA: NApPAJUICIbHBIN EPEHOC, CAMMETPHSI OTHOCUTEIBHO MIIOCKOCTH.
ITapannensHO€ mpoekTupoBaHue. I1nomnaas opTOroHaILHON IPOEKIINH.




IIpodeccHOHAILHO OPHEHTHPOBAHHOE CONEPKAHME

[TpakTUYecKHe 3aHATHS: . .
54. IlpakTuueckast paboTa Ha MOCTPOEHUE CEUEHUH B KyOe, mapajuiesienumne e U TpeyroJbHOu
Upamue.

55. Pemenue 3aga4 no reme «llapamienbHOCTh NPSIMBIX M INIOCKOCTEN».
56. Pemenue 3ama4d mo teMe «IlepneHAUKYISIPHOCTD IPSIMBIX M IIJIOCKOCTEH)).

Y

57. KonTpoJabHas patdorta 1o teMme «IIpsiMble U IJIOCKOCTH B IIPOCTPAHCTBE»

CamMocTosiTeJIbHAsl pad0Ta 00YYaAIOLIUXCH:

BrinonHeHue npe3eHTauuu no TeMe: « AKCUMOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX).
Brimonnenue pedepara mo teme: «llapajinensHOCTh B IPOCTPAHCTBEY.

BrinonHenue npe3eHTanuu 1no teme: «lleprneHauKynsspHOCTh B IPOCTPAHCTBEY.
Brinonnenue ynpaxuenuii nmo teme «llapainenbHOCTh IPSMBIX U TIIOCKOCTEN.
Brinonnenue ynpaxseHui 1o reme «lleprneHauKkyasspHOCTb NPAMBIX U INIOCKOCTEN».

AR RHER

Tema S.
KomoOunnaropuk
a.

Conep:xaHue y4eOHOro MaTepuaJa

98 [ OcHoBHbIE TOHATHSI KOMOMHATOpUKH. Paszmenienus. [lepectanoBku. Coueranusi.

g% ®dopmyna buHoma HetoTona. CBorcTBa OMHOMUHAIBHBIX KO3(PQUIIMEHTOB. TpeyroJbHUK
[Tackais.

IIpodeccHoHAILHO OPHEHTHPOBAHHOE CONEPKAHME .
Bi, g5, 66. TIpakTHYecKHne 3aHATHA: ﬁcmpm pa3BUTHS KOMOMHATOPHUKH, TEOPUU BEPOATHOCTEN U

CTaTUCTHMKH U MX POJIb B Pa3IMUHBIX chepax ueroBedeckoil xusnenesTensuoctu. [Ipasuna
KOMGI/IHaTOpI/IKI/I. CIIICHUC KOM6I/IHaTOpHBIX 3aaa4. PaBMeH_IeHI/IH, COUCTaHHA U ICPCCTAHOBKH. bunom
Hprotona u tpeyronbauk [lackans. [lpukinannaeie 3agaum.

Pemenue 3aj1a4 Ha mepedbop BapuaHTOB

6/. KonTpoibHas padora 1o teMe «JeMEHTbl KOMOMHATOPUKIY.

CamMocTosiTeJIbHAs pad0oTa 00YJIAIOIIUXCH.

Brmmonnenue pedepara no reme: «KoMOuHaTtopuka
BrinonHenue ynpaxxHeHu.

Tema 6.
Koopaunats! u
BEKTOPBI.

Copep:kaHue y4e0OHOro MmaTepuaJia

68 | [IpsamoyronbHas (JexapToBa) cHCTEMa KOOPAMHAT B IpocTpaHcTBe. KoopauHaThl Ha TNIOCKOCTH U
69 | B npoctpanctse. Paccrosiuue Mexay AByms Toukamu. KoOpaAMHATEI CEpEMHBI OTPE3Ka.
70 | YpaBHeHue cdepsl, IITOCKOCTH U MPSIMOH.

N
(S FNCIS L 98 B

Bexropsl. Monyns Bekropa. PaBeHcTBO BekTOpOB. Ci10:K€HME BEKTOPOB. Y MHOXKEHUE BEKTOpA Ha
yncio. Pa3noxenne BEKTOpa 110 HaNpaBICHUAM. YTOJI MEKIY AByMs BeKTopamu. [Ipoexnus

73 | BekTOopa Ha ock. KoopauHaats! BekTopa. CransipHOE Tpou3BeIcHHe BEKTOpOB. M cmoap30Banme

74 | KOOpAMHAT U BEKTOPOB IIPH PEIIEHUH MAaTEMaTUUECKUX U MPUKJIAJHbBIX 3a]1a4.
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76
77,

IIpakTHYecKkHe 3aHATHSA:

78,°719. Wcnosb3oBaHuEe KOOPAUHAT U BEKTOPOB IIPU PELLIEHUN MaTEMAaTUUECKUX U NIPUKIIAJHBIX 3a/1a4.
80. BrinmosiHeHWE TECTOBOTO 3aaHus 10 TeMe «KOoOpArHATHI U BEKTOPhD)

=NW

81. KourpoabHas padorta no reme «KoopauHaTbl U1 BEKTOPBI».

CamocrosiTeibHas padoTa 00y4aromMXxcs.

[ToaroroBka noknana: «BekTopHoe 3ajaHie NPSIMBIX U TNIOCKOCTEN B MPOCTPAHCTBE

Brimonnenue pedepara: «IlapaniensHoe IpoeKTUPOBAHUE

BrinonHenue npeseHTanuu mno teme: « JlekapToBbl KOOpAUHATED.
Brimonnenue pedepara mo reme «BeKTopsl U JeCTBUS HAl HUIMIY.
BrinosiHeHUE ynpaXHEHU MO0 TeMe «geKapTOBBI KOOPJUHATBD.
Brinonnenue ynpaxHeHnuii mo reme « BeKTopbi».

[ O] T N N = B« B =

Tema 7.
OCHOBBI
TPUTOHOMETPHH.

Coaep:xanue yuyeOHOro MmarepuaJa.

D
i

82, OcHoBHble noHsATUS. Paguannas mepa yria. Bpamarensnoe nqeuxkenue. CHHYC, KOCUHYC,
83. | TaHreHC ¥ KOTaHTEeHC YHCIa.

Ny

gg OcCHOBHBIE TPUTOHOMETpUYECKHUE TOXAeCTBA. DopMybl npuBeneHNA. POPMYIIbI CIOKCHHUS.
' Dopmyiisl yaBoeHUs. DopMyJIbl IOJIOBUHHOIO YIIA.

gg [IpeoOpazoBanms MPOCTEHIITUX TPUTOHOMETPUUICCKUX BBIPAKECHUM.
g8 | [IpeoOpa3oBanue CyMMbI TPUTOHOMETPUIECKHUX (DYHKIMHA B IPOU3BEICHHUE U TIPOU3BEICHUSA B

89. | cymmy. Beipaxkenue TpuronomMeTpudeckiux QyHKIUN Yepe3 TaHT'€HC MOJIOBUHHOTO apryMEHTa.

82 Tpuronomerpuyeckre ypaBHEHUs U HepaBeHCTBA. [IpocTelinne TpUuroHoMeTpudecKue

92,93, | ypaBHenwus. [IpocTeliline TPUrOHOMETPUYECKUE HEPABEHCTRA.

945695, OO6paTHbie TpUroHOMeTpuueckrue GyHKIUU. APKCUHYC, apKKOCUHYC, apKTaHT€HC.

97, 98,
99

10

IIpakTuyeckue 3aHATHS:

10

100, 101.Panuannplii METOX U3MEPEHUS YTIIOB BPAIICHUS M CBSI3b C TPAyCHON MEPOH.

102, 103. OcHOBHBIE TPUTOHOMETPUYECKHE TOKAECTBA, (POPMYJIBI CIIOKEHHUS, YABOCHHUS,
npeoOpa3oBaHKe CyMMbI TPHTOHOMETPUYECKUX (DyHKIMI B IPOHU3BEICHNUE, TPEOOPa30BaHUe
HBOI/I?)BGI[GHI/I}I TPUIOHOMETPHYECKUX QYHKIHI B CyMMY.

104, 105, 106, 107. ITpocTrenme TpPUrOHOMETPUIECKHUE YPABHEHUSI M HEPABEHCTBA.

108, 109. O6partnbie TpuroHOMeTpHUecKre GyHKIIMHA: aDKCUHYC, apKKOCHHYC, aPKTaHTEHC.

11




110. KonrpoJabHast pa0oTa 110 TeMe « I puroHoOMeTpUIECKHE (POPMYJIbI YUCIIOBOIO apryMEHTay.
111. KonTpoabHasi padoTa 1o Teme «Pemenne TpuroHoMeTpuIeCKuX YpaBHEHHIN.

CamMocTosiTeJIbHasi pad0Ta 00y4YaloIuXCcsl.

TToaroroBka noknana: «CioKeHHE TapMOHNYECKUX KOJICOaHUI)

BrinonHeHue mpe3eHTaIuu 1Mo TeMe « | puroHoMeTpudecKue QyHKITUN.
Brimonnenue pedepara o teme «Penienne TpuroHOMeTpUIECKUX YPaBHEHHIN.
BrimosiHeHNE yIIpa)KHEHHI.

W N PFERRHRE R

Tema 8. Coaep:xanue yueOHOro MaTepuaJia
q;)";:f)‘:;}‘(‘; " 112, | ®ynkuuu. O01acTh ONpeaeaeHUs i MHOXKECTBO 3HAUCHUH; TpaduK (QyHKLUH, IIOCTPOECHHE 2
P . 113. | rpadukoB GyHKIMI, 3aJaHHBIX PA3IHNYHLIMH CIIOCOOAMHU.
114, | CsolictBa ()yHKIIMM: MOHOTOHHOCTb, YETHOCTh, HEUETHOCTb, OTPAHUYEHHOCTD, IEPUOJAUYHOCTD. 2
115, | Ilpome:xyTkH Bo3pacTaHus U yObIBaHMs, HAUOOJIbIIEE M HAUMEHBILIEE 3HAYCHNUS, TOUKH _
116. | sxkctpemyma. ['paduyeckas HHTeaneTaum. [Tpumeps! GyHKITMOHABHBIX 3aBUCUMOCTEH B
. ealbHBIX MMPOLIECCax U ABJICHUAX. Apudmerndeckue onepanun Haa GyHkusvu. CrnoxHas
YHKIMS (Komrio3u1us). IToHsTHe 0 HenpepbIBHOCTH (QYHKIINH.
117, | Ooparnble pynkuuu. O0nacTh ONpeaeaeHus U 001acTh 3HaYeHrH 00paTHOM QyHKIMU. ['paduk 3 2
118, | oOpaTHO# QyHKIIUH.
1109.
120 CreneHHble, MOKa3aTeNbHbIE, JOrapupMUUECKUe U TpUronomeTpudeckue GyHkiuu. O6parHble 3 2
121 | Tpuronomerpudeckue pynkuuu. Onpenenenus GpyHKuuil, uX cBoiicTBa U rpaduKH.
122. peoOpaszoBanus rpadukos. [lapanenbHblil mepeHoc, CUMMETPUS OTHOCUTENLHO Oceit .
. KOOpJAMHAT U CUMMETPHUSI OTHOCUTEJIBHO Hayaia KOOPIMHAT, CHMMETPHSI OTHOCUTEIBHO IPSIMOH Y
= X, pacTsLKEHUE U C)KaTue BAOJIb OCEH KOOPAMHAT.
IIpakTuyeckue 3aHATHS: 4
HEOQeCCI/IOHaJILHO OPHMECHTHPOBAHHOC COICPKAHUEC 2
123, 124. [Ipumepsl 3aBUCUMOCTEN MEKAY IEPEMEHHBIMU B PEAIbHBIX MPOLIECCaxX U3 CMEXHBIX 2
mucturud. Onpenenenue Gyukmuii. [loctpoenue u urenue rpadgukoB Gpynkiuii. Mccnenoanue
¢ynkuuu. CBoiicTBa TMHEHHOM, KBaApaTUYHOM, KyCOUHO-THHEHHON U IPOOHO — JIMHEHHON QyHKIIHIA.
125, 126. HenpepbIBHBIE U TIEPUOIUNYECKHE (PYHKITUH. 2
CgoiicTBa u rpaduku cuHyca, KOCHHYyca, TaHreHca U KoTaHrenca. O0paTHble PYHKIUHN U UX TpadUKH.
Oo6parnbie Tpuronomerpuueckue ¢pyHkmun. [IpeodbpazoBanus rpaduka pyakmun. ["apMoHnueckue
konebanus. [Ipukinaaabie 3a1a4u.
127. KouTpoabHas padoTa 110 TeMe « DyHKITUNY. 1
CamMocTosiTeJIbHAs pa0d0Ta 00y4alOIIUXCSI. 13
Beimonnenue pedepara no teMe « DyHKIMs U €€ TpPaduK». B 1
BrinonHenne ynpaxHeHUH 10 MOCTPOECHMIO rPpa(uKOB (QyHKIHMH. 6
BrinonHenue ynpaxHeHu# Ha ucciaeoBaHue GyHKIUN 6
Coaep:xanue yueOHOro MarepuaJia: 38
Tema 9. 178 v 5
MHororpaHHuK 159’ Muororpanauky. Bepuunsl, peOpa, TpaHM MHOTOTpaHHHKA, pa3BepTKa. BrImykiible
U U KpyIiibl€ " | MHOrOrpanHuKU. Teopema Diiepa.
TeJa. 130, | IIpusma. [Ipsimas u HaknonHas npusma. [IpaBunsHas npusma. [lapamnenenunen. Kyo. 2 2

131.
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132, | O0bem u ero usmepenue. arerpanpHas (popmyiia o0bema. Gopmyiel 00bema Kyoa, 2

133. | npAMOYTroabHOrO Mapaieaenuneaa, IPU3MEL

%gg, [MTupamupa. [TpaBunbHas nupamuga. Y cedeHHas nupaMmuaa. Terpasp. 2 2

136, | ®opmynbl 00beMa nupamubl. DOpMyIIbl MIIOMIAIA TOBEPXHOCTEH IUIMHIPA U KOHYCA. 2

137.

138. | Cummerpus B KyOe, B ITapajulelenuIene, B Ipu3Me U IupaMu/e. 1 2
Ceuenus KyOa, IPU3MBI M TUPAMUJIBI.

139. | IlpencrasieHus o mpaBUIbHBIX MHOTOTPAaHHUKAX (TeTpa’ap, Ky0, OKTa’ap, JOACKadap U 1 2
HKOCadJIp).

140. WIIMHJIP U KOHYC. Y CEUeHHBIN KOHyC. OCHOBaHUE, BbICOTA, OOKOBAsi TOBEPXHOCTb, 1 2
oOpa3zyromas, pa3pepTka. OCceBble CEUEHHUsI U CEYEHUs, TapaJUIeIbHbIE OCHOBAHHUIO.

141. | O0OBEM U IOBEPXHOCTH LMJIMHPA U KOHYca. DOpMyIIbI IIJIOIIAIN [TIOBEPXHOCTEN HUIUHAPA U 1
KOHYyca.

142. | IlIap u cdepa, ux ceuenus. KacarenbHas miockocTs k chepe. PopmyJibl 00beMa 1mapa u 1 2
IJI0LIAIN cg)epm.

143. | Ilomobue ten. OTHOIIEHHUS TUIOIIACH ITOBEPXHOCTEN U 00hEMOB NOJ0OHBIX TEI. 1 2

IIpakTuyeckue 3aHATHS: 8

144. TloctpoeHre ceueH B MHOTOTpaHHHUKAaX. 2

145. Pemenue 3ama4 no teme « MHOrOrpaHHUKN 1

146. BeimosiHeHHE TECTOBOTO 3a/1aHus 10 TeMe «Tena BpanieHus». 1

147. Pemenue 3amad mo teMe «Tena BpaleHuI» 1

148. Boluncienne NoBEpXHOCTEN 1 00bEMOB MHOIOTPAHHUKOB. 1

149. Beruncnenue moBepxHoCcTed 1 00bEMOB Tell BpaIlleHUsI. 1

150. Penrenune 3amay o teMe «O0OBEMBDY. 1

151.Beimonaenne TecToBoro 3aganus mo reme «O0beMbIy. %

152. KonTpoJubHas padora 1o reme « MHOrorpaHHUKW. 1

153. KonTpoJabHas padora o reme «O0BbeMbI». 1

CamMocTosiTeJIbHAsl pad0Ta 00YUaAIOLIUXCH: 12

13




Brimonnenue pedepara: «IIpaBuiibHbIE U MOIYTIPaBUIIbHBIE MHOTOIPAaHHHUKID)
Brimonnenue pedepara: « Konnueckue ceueHUs 1 MX IPUMEHEHNE B TEXHUKE»
Brmonnenue pedepara o teme «Ilpuzmay.

Brinonnenue npesentaunu no teme «llupamunay.

BeinonHenue npeszeHranuy no teme «IIpaBuiIbHbIE MHOTOIPaHHUKIY.
BrinonHenue ylpaxHeHU Ha IOCTPOCHUE CEYEHU MHOTOTPAaHHUKA INIOCKOCTBIO.
BeinonHenue npeszeHranuy no teme « L {unuanp u ero ceueHus».

BeinosHenue npeszeHranuu no teme «Konyc u ero ceueHus».

BeinonHenue ynpaxsHeHuid 10 teme «Tena BpameHus».

Brimonnenue pedepara mo teme «O0beMbD).

Brimonnenue ynpaxuenuii «O0beMbI».

Brimonnenue ynpaxHeHU Ha KOMOWHAIMH TeEJL.

L e Y Y Y B S N = T

Tema 10.
Hauvana
MATEMATHYECKO
ro aHaJms3a.

Coaep:xaHue yueOHOr0o MaTepHaJjia:

38

154, | ITocnegoBaTtenpHOCTH. CIOCOORI 3aJaHUS U CBOMCTBA YHMCJIOBBIX IIOCIIEA0BATECILHOCTEH.
155. E)GCKOHGIIHO yObIBaroIIas reoMeTpudeckas mporpeccus u ee cymma. [loHsTHE 0 HEPEPHIBHOCTH
YHKITHH.

156, | [IpousBoanas. [ToHsiTe 0 mpou3BOIHON (PYHKIIHH, €€ T€OMETPUUECKUN U (PU3NUECKUN CMBICI.
157, | YpaBHeHue kacaTenbHOU K Tpaduky GyHKIMU. [Ipon3BogHBIE CYMMBI, pa3HOCTH, YaCTHOTO,
158, | mpousBenenus. [Ipon3BoIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITHIA. l'pr/IMeHeHI/Ie MTPOU3BOTHOM
159, | k uccnenoBanuo E)yHKum?I Y TIOCTPOEHUIO TpauKOB.

163, | IIpumepsl uCmonp30BaHUsA IPOU3BOIHOM UL HAXO0KIECHUS HAUIIYYIIETO PELIEHUS B

164, | npuxnagHeix 3ana4ax. Bropas npoussoanas, €€ T€OMETPHIECKHI U (PU3HIECKHUI CMBICII.

165, PHMEHEHHE ITPOU3BOAHOM K MCCIEN0BAHMIO (PYHKIMI U MOCTpOoeHHIO rpadukos. Haxoxaenue
166, | ckopocTu JuIs Mpoliecca, 3a1aHHOTO (OPMYJIION U TPpadUKOM.

IIpakTHYecKHe 3aHATHA:

170. Beruucnenue npousBoaHbIX. Beraucienune neppooOpa3HbIX U HHTETPaa.
171. UccnenoBanne PyHKITMU C TTOMOIIBIO TIPOU3BOTHOM.

172. Perenue 3aja4 MpUKIATHOTO XapaKTepa.

173. Pemmenue 3a/1a4 ¢ MPOU3BOJICTBEHHBIM COJICPIKAHUEM.

174. BeImmonHeHne TeCTOBOI0 3aaHus 1Mo Teme «IIpon3BoHasy.

17/5. KontpoJuabHas padora no teme «IIpousBoanasy».

[ e e e =3y
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CamMmocTosiTeJIbHAS pa0d0Ta 00y4aIOIIUXCSI. 16
Brmonnenue pedepara: «Ilonstue muddepennnana u ero mpuIoKEHUD 1
Brimonnenue pedepara o teme «IIponsBogHasy. 1
Beinonnenue npesenranuy no reme «lIpoussomHas. 1
BrimonHenue ynpakxHeHU: YUCIIOBast TOCIEI0BATEIbHOCTD, CIOCOOBI €€ 3a/1aHMs, BEIYUCIICHUS YICHOB
HOCIE€AOBATENbHOCTH 2
Boinonnenue ynpaxnenuit. [Ipeaen nocnenoBarenbHOCTH. beckoHeuHo yObIBaroias reoMmeTpuyecKkas
Iporpeccusl. . 2
BITIOJIHEHNE YIPAKHEHUH HA BHIYMCIICHUE TIPOM3BOJHEIX. . 4
Brinonnenne ynpaxHeHHH 10 HCCIIEN0BaHUIO (bgHKI_[I/II/I C TIOMOILIBIO TPOU3BOTHOM. 5
BeinonneHne ynpakHeHU! Ha HAX0XKIEHUE HauOOIbIIEr0, HAMMEHBILETO 3HAYEHUS U OKCTPEMAIIBHBIX
3HAYCHUH QYHKIINH.
Tema 11. Conep:kaHue y4eOHOIro MaTepuaJia: 23
WnTerpai u ero 176 [ TlepsoobpasHas 1 HHTErpai. BEMUC/IEHNE IEPBOOOPa3HBIX. [IpHMEHEHNE ONPECTCHHOTO
NpUMEHEHNE | 177, | puTerpana 1y HAXOXKAEHU IUIONIAAN KpHBOIMHEHOM Tpanermu. ®opmyna HeloTona — 12
Eg, JleitbHUIA. [Ipumepsl MpUMEHEeHUsI HHTETPpaia B PU3HKE U TEOMETPHUH.
181
)
182, 2
183,
184,
185,
186,
187.
188, 189. IIpakTuyeckue 3ansaTus. Murterpana u nepsoodpasHas. Teopema HeroTona-Jleli6nuna. 2 9
[IpumeHeHne nHTErpana K BoIYMCICHUIO (PU3UUECKUX BEJIMYUH U IJIOMIAIEH.
190. KonrpoabHas padora no teme «IlepBooOpasHas u uHTErpaiD. 1 2
CamMocTosiTeJIbHAs pad0oTa 00YJIAIOIIHXCH. 8
Brinosninenue ynpaxHeHW Ha BBIYMCIIEHUE TEPBOOOPA3HBIX U UHTETpaa. 8
Tema 12. Conep:xanue y4eGHOro MaTepuaia 18
JIeMEHThbI
Be oTﬂ(?rO}?oHcI;eﬁ " %g% OneMeHTHl Teopuu BeposiTHOCTeN. COOBITHE, BEPOSITHOCTD COOBITHUS, CJIOKEHNUE U YMHOKECHUE ° 2
P 193, | BeposiTHOCTEH. [IOHSTHE O HE3aBUCUMOCTH COOBITHH. JINCKpETHAst Cily4YaiiHas BeNYNHA, 3aKOH
maTemaTH4ecko | 194, | ee pacnpenesnetus. UnciaoBbie XapaKTePUCTHKU AUCKPETHOM BennurHbL. [I0HATHE 0 3aKOHE
1 CTATHKH. 195 | Gonpmmx unces.
196, | Snementsr Matemariueckoii craruky. IIpecTaBieHie aHHBIX (TAOIHIIBL, HATPAMMSI, 4 2

108, | rpadukm), reHepaibHas COBOKYITHOCTb, BEIOOPKa, cpe/iHee apupmernieckoe, Meauana. [lonstne
199. | 0 3amayax MmaTeMaTHYECKO# CTaTHKH. PeleHre MpakTHYECKUX 3a/1a4 ¢ IPUMEHCHUEM
BEPOSITHOCTHBIX METOJIOB.
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HQOQGCCI/IOH&JILHO OPHMECHTHPOBAHHOC COICPKAHUEC 2
IIpakTuyeckue 3aHATHS:
200, 201. PemieHne npakTUYECKUX 33124 C IPUMEHEHUEM BEPOSITHOCTHBIX METO/IOB.
202. KonTpoabHasi paboTa 1o TEOpUH BEPOSTHOCTEH U MAaTEMAaTHYECKOM CTaTHUKE. 1
CamocrosiTe1bHas padoTa 00y4arOIMXCs. 6
Brinonnenue pedepara: «Cpeanue 3HaU€HUS U UX IPUMEHEHUE B CTATUCTUKE» 1
BrinosniHeHne ynpaxHEeHU Ha KIIACCUYECKOE OMPEACICHUE BEPOATHOCTH, CBOMCTBA BEPOSTHOCTEM, 5
TeopemMa 0 CyMMe BeposTHOCTEN. Beruncinenue BepostHoctel. [Ipuxiannelie 3anaun. [Ipencrasnenue
YHUCJIOBBIX IaHHBIX.
Tema 13. Coaep:xanue yueOHOro Marepuasa. 29
YpaBHeHus u
HEepaBeHCTBA. 203, | PaunonansHsle, HWppalMOHAIIbHBIC, IOKA3aTEIbHbBIE U TPUTOHOMETPUYECKUE YPABHEHUS U 2 2
CUCTEMBI. PABHOCHIIBHOCTD ypaBHEHUI, HEPABEHCTB, CUCTEM.
204. | OcHOBHBIE NPUEMBI UX PENICHHUS (Pa3I0KEHUE Ha MHOKUTEIH, BBEIECHUE HOBBIX HEM3BECTHEIX,
M10JICTAHOBKA, IpaUIeCKUil METOJ).
209, | Hepasencrsa. Pannonanbuslie, nppanuonaibibie. OCHOBHBIE IPUEMBI UX PEILICHUS. 2 2
206. | [TokazarenabHble U TPUTOHOMETPUYECKUE HepaBeHCTBA. OCHOBHBIE MPUEMBI UX PEIICHUS.
%8573' Hcnonws3oBanre cBOMCTB U rpadukoB HYyHKIUHA MPU PEIICHUH YPaBHEHUN 1 2 2
* | HepaBeHCTB. MeToa uHTepBanos. M3o00paxenue Ha KOOPAUHATHOM IJIOCKOCTH MHOKECTBA
pelIeHU YPaBHEHUI U HEPABEHCTB C JIBYMsI IEPEMEHHBIMU U UX CUCTEM
209. ITpuxnansele 3anaun. [IpumeHeHEe MaTeEMaTHUYECKUX METOJOB JIJIsl PELIEHMSI COAECPKATEIbHBIX 1 2
3a/1a4 U3 pa3MYHbIX 00JacTeil HayKu U nMpakTuku. HTepnperaius pe3yiabrara, yueT peabHbIX
OTpaHUYCHUM.
11

IIpakTHYecKkHe 3aHATHSA:
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210. Kopuu ypaBHenuii. PaBHocunbHOCTh ypaBHeHUH. [IpeoOpazoBanue ypaBHEHUH. 1
211. OcHOBHBIE IPUEMBI peIlIeHUs YpaBHEHUI. Perienue cucteM ypaBHEHHIA. 1
212. Vicrionib30BaHMe CBOMCTB U rpaukoB (DYyHKUMH AJIs peIIeHUs] ypaBHEHUH U HEpaBEHCTB. 1
213. BrinosiHEHNE TECTOBOTO 33aHUsI 110 TeMe «PellleHne pallioOHaIbHBIX YPAaBHEHUN. 1
214. BeinmosiHEHUE TECTOBOTO 3a/1aHUs 110 TeMe «Pelienne nppanyuoHaabHbIX YPAaBHEHU. 1
215. BeinosiHEHUE TECTOBOTO 3a/1aHUs 110 TeMe «PelieHne nmoka3arebHbIX YPaBHEHUN Y. %
216. BrinosiHEHNE TECTOBOTO 33aHUs 110 TeMe «PellleHne TPUroHOMETPUIECKUX YPAaBHEHUI». 1
217. BpilosIHEHNE TECTOBOTO 334aHUs 110 TeMe «PellleHne palnoHalIbHbIX HEPABEHCTBY. 1
218. BrInosHEHNE TECTOBOTO 3a4aHU 110 TeMe «PellleHne NoKa3aTeNbHbIX HEPABEHCTBY.

1
219. BeImoJIHEHHE TECTOBOTO 3a/1aHMs TI0 TeMe: «Pemenne norapuMudeckux HEpaBEHCTBY.
220. BeinonHeHne TeCTOBOro 3aganus 1o reme «l'paduyeckoe perieHue cucTeM ypaBHEHHHA 1 1
HEPABECHCTBY.
221, 222. KonTpoJibHast padoTa 1o pelieHuI0 ypaBHEeHUH, HEPaBEeHCTB, CUCTEM. 2
CamMocTosiTeJIbHAS pa0d0Ta 00yYaIOIIUXCS. 9
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BrinonHeHne ynpaxxHEeHU! 10 PELIECHUI0 PallMOHAIbHBIX YPaBHCHUH.
BrinosiHeHne ynpaxHEHU MO PEMICHUIO UPPALlMOHATIBbHBIX YPABHEHHIA.
BrInonHeHue ylpaxHeHU! 0 PELIEHUIO I0Ka3aTeIbHbIX YPABHEHUMN.
BrInonHeHue ynpaxHeHUH 110 PELICHUI0 TPUTOHOMETPUYECKUX YPAaBHEHU .
BrInosHeHUE YIIPa)KHEHUH 110 PEIIEHUIO PALIMOHAJIBHBIX HEPABEHCTB.
BrInonHeHue ynpaxHeHU! 10 PELIEHUIO I0Ka3aTeIbHbIX HEPABEHCTB.

BrInonHeHne ylnpaxHeHU! 10 PEeIIEHUI0 TPUTOHOMETPUYECKUX HEPABEHCTB.

BeinonHenne ynpaxHeHU i 110 PEIEHU) CUCTEM YPAaBHEHH.
Pemenue norapu(pMudeckux ypaBHEHHA.

RPRRRRRRRER

223-234. npuBu1yanbHbIA IPOEKT

12

Hroro:

351

18




3. YCJIOBUSA PEAJIN3AIIMA PABOYEN ITPOT'PAMMBI JTACIIUTLIAHBI

3.1. MaTepuajJibHO-TeXHHYECKOE 0OOecnevueHue
Peanu3anus mporpaMMbl JUCITUIUIMHEI TpeOyeT Hanuuus yaeOHoro kabunera « MaTemaTukay.
OoOopynoBanue y4yeOHOro kKabuHera:
[Tocamounble MecTa IO KOJTUYECTBY 00YUYaIONINXCS;
Pabouee mecTo npemnonaBarens;
KomMrnekT yueOHO-Har s IHBIX MaTEPUaIOB.
TexHnuyeckue cpeacTsa 00y4eHus :
KomMrbroTep ¢ TUIIEH3MOHHBIM IPOTPAMMHBIM 00€CIICUCHHIEM;
[TpoekTop;
HHTEpaKTUBHBIN KOMILIECKC.
3.2. UudopmanmnonHoe odecriedeHue 00ydeHusl.
IlepeyeHb y4eOHBIX U3TaAHMIA.
OcCHOBHBIE HCTOYHUKH:
1. baimmakoB M.W. MaTtemaruka anre0pa U Hayaja MaTeMaTHYECKOTO aHAJIN3a, TEOMETPUSI:
yueOHuk: -M.:M3narensckuii meHTp «Axanemusi», 2018
JlonoJHUTeIbHbIE HCTOYHUKH ISl 00yUAIOIIUXCH:
1. bammmakoB M.M. MatemaTuka anrebpa 1 Hadajla MATeMaTHYECKOTO aHAIIN3a, TEOMETPHS:
3anayHuK: -M.:M3garensckuit eHTp «Akagemusy», 2018
2. B.1. MmmnuH, JI1.O. Jlenumena, E.M. boituenko. EI'D —2011. M., ACT: Actpens, 2015 r.
HNuTepHeT pecypcebl:
Marematrika B OTKPBITOM KOJIJIEKE, PeXKUM A0CTyma  WWWw.mathematics.ru
['eomeTpuueckuii HOpTall, pSKUM A0CTyIIa WWW.neive.by.ru
I'paduku pyukiuit, pexkum goctyma graphfunk.narod.ru
EI'D no maremaruke: MOAroTOBKa K TECTUPOBAHUIO, PEXKUM JOCTYyTa
www.uztest.ru
MareMaTHKa B TOMOIIIb IIKOJBHUKY U CTYICHTY (TECThI 0 MateMatuke online), pesxxum gocrymna
www.mathtest.ru

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUS JANCHUITINHBI

KoHTpoJib U olleHKa pe3yIhbTaTOB OCBOCHUS TUCIMIUIMHBI OCYIIECTBIISIETCS MIPEMOIaBaTeNIeM B
MpoIecce MPOBENCHUS MPAKTHYECKUX 3aHSATUI U KOHTPOJIBHBIX PadOT, TECTUPOBAHUS, a TAKKE
BBITIOJTHEHHS O0YYAFOITMMCS] MHINBUTYTHHBIX 33JaHUH, TPOCKTOB, HCCIICTOBAHUH.

Coaepsxanue o0y4eHust PesynbTarel 00ydeHust ®opMBI 1 METOABI
(Ha ypoBHe Y4eOHBIX JelcTBHI) KOHTPOJISl U OLICHKH
pe3y/1bTaToB 00y4YeHHsI
BBEJEHHUE

Beenenne -O3HaKOMJIEHHE C PONBIO MATEMATUKH | OLEHKA pPEe3yJIbTAaTOB
B HayKe, TEXHUKE, JKOHOMHUKE, BBITIOJTHEHUS
MH()OPMALIMOHHBIX TEXHOJIOTHAX U BHEayJAUTOPHOMN
MPaKTUYECKON JEATETBHOCTH. CaMOCTOSATEITHLHOUN pabOTHI;
-O3HaKOMIIEHUE C LENSIMH U TECTUPOBAHUE; PEIICHUE
3a/ladyaMM M3Y4€HUs MaTEMAaTUKH NIPU | 3aja4; yCTHBIM OMpoc;
ocoenuu npodeccuii CIIO u
cnenuansHoctel CIIO.

AJITEBPA
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Pa3BuTHe NOHATHS O YHCIIE

-Brinonnenue apugmernyeckux
JeHCTBUS HaJ YhCIaMu, coueTast
YCTHBIC ¥ TUCbMEHHBIE TPUEMBI;
-HaxOXJIeHHE MPHOIKECHHBIX
3Ha4YEHUIl BEJIMYMH U IO PELIHOCTU
BBIYHCIICHHH (a0COMOTHAS 1
OTHOCHUTENbHAS);

-CpaBHEHHUE YHMCIIOBBIX BBIPAKCHUH;
-Hax0X/IeHUE OLUIMOOK B
npeoOpa3oBaHMAX U BEIYUCIECHUIX
(OTHOCHTCS KO BCEM ITyHKTaM
MIPOTpaMMBl).

OLICHKA pe3yNbTaToB
BBITIOJTHEHHSI [IPAKTUYECKON
padoTsl,

- OLEGHKAa  pe3yJbTaToOB
BBITIOJTHCHHS TECTOBOT'O
3a/1aHus,

- OLEGHKAa  pe3yJbTaToOB
BBITIOJTHECHHS

CaMOCTOSATEIHLHOM paboTHI,
-OLICHKA PE3yJIbTaToOB
BBITIOJIHEHUSI KOHTPOJIBHON
MUCbMEHHOH paboThI,

- OIICHKa pe3yJbTaTOB
BBITIOJTHEHHS
BHEAyAUTOPHOU
CaMOCTOSITEILHON PabOTHI;
YCTHBIH OIPOC;

KopHn, crenenn, jorapugmsi

-O3HaKOMJICHUE C TIOHSITUEM KOPHS /-
1/ CTETNIeHH, CBOMCTBAMH PAINKAIOB U
C TIpaBUJIAMH CPaBHEHHUEM KOpHEH.
-OopMyIHpOBaHUE ONPEACICHUS
KOPHSI M CBOMCTBA KOPHEl.
Brrunciienue u cpaBHEHHE KOPHEH,
JleJaTh OPUKUAKY 3HAUCHUS KOPHSL.
[IpeoOpazoBaHue YUCITOBBIX U
OyKBEHHBIX BBIPOKCHHH,
cojiepKalliue paauKaibl.
-BbInosiHeHre pacyeToB Mo
(dhopMyIiaM, CopepIKaIIUM PaJIUKaIbl,
OCYIIIECTBJISSI HEOOXOIUMBIC
MOJICTAHOBKY U TIpe00pa30BaHusl.
-OnpeneneHue paBHOCUILHOCTH
BBIDAKCHUH ¢ panukanamu. Pemenune
HppAIMOHATBHBIX ypaBHEHUH.
-O3HaKOMIIEHUE C TTOHSITHEM CTETICHH
C JIEUCTBUTEIBHBIM MTOKA3aTEIEM.
-HaxoxxneHne 3Ha4eHHs CTENeHH,
UCTIOJIB3YS IPU HEOOXOTMMOCTH
WHCTPYMEHTaJIbHbIE CPEICTBA
-3anuch KOpHS M-I CTETICHU B BUJIE
CTETIeHH C IPOOHBIM TIOKa3aTeIeM H
HA000pOT.

-DopMyJIMPOBKA CBOMCTB CTEIIEHEN.
Briuucnenue crenenu ¢
palrioHANBHBIM ITOKa3aTeNeM, Jemas
MPUKUIKY 3HAYCHUS CTETICHH,
CpaBHEHUE CTEIIEHEH.

-IIpeoOpa3oBaHus YUCIOBBIX U
OYKBEHHBIX BBIPAKESHHIA,
CoACpKaUE CTCIICHU, IIPUMCHAA
CBolicTBa. PelleHne nokasaTenbHbIX
YpaBHEHUM.

-O3HaKOMIIEHHE C IPUMECHEHHEM
KOpHEH U CTETEeHEe! MPU BEIYUCICHUN
CpEeIHMX, IPU JEICHUH OTPE3Ka B
«30JI0TOM CCUCHUN». PemieHne
MPUKIAIHBIX 337249 Ha «CJIOJKHBIS

-OLICHKA pe3yNbTaTOB
BBITIOJTHEHHST  TIPAKTHYCCKOM
paboTHI,

- OIEHKa  pe3yJbTaToB
BBITTOJTHEHHUS TECTOBOTO
3aJlaHusl,

- OIEHKa  pe3yJbTaToB
BBITIOJTHCHHS

CaMOCTOSITEIbHON PabOThI,
- OLICHKa Pe3yJIbTaTOB
BBITIOJIHEHUSI KOHTPOJIBHON
MUCbMEHHOH paboThI,

- OIICHKa pe3yJbTaTOB
BBITTOJIHEHUS
BHEAYIUTOPHOMI
CaMOCTOSITEIbHOM PaboTHL;
YCTHBIH OIPOC;
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MMPOLCHTHI.

IIpeodpa3zoBanue
aJareGpanyecKux BbIpakKeHHii

-BremonHenus mpeoOpa3zoBaHuii
BBIPOKEHHM, PUMEHSS POPMYIIHI,
CBSI3aHHBIC CO CBOHCTBaMU CTEIICHEH
1 jorapudmoB.
-Onpenenenue 00IaCTH TOTYCTUMBIX
3HAYEHUH JTorapu(HMUIECKOTO
BEIpaxkeHHs. Penienne
JorapuPpMUIECKUX YPaBHEHHUH.

OIICHKA pe3yJIbTaToB
BBITIOJTHEHHSI [IPAKTUYECKON
padoTsl,

- OIEHKa  pe3yJbTaTOB
BBITIOJTHCHHS TECTOBOT'O
3a1aHus,

- OLEGHKAa  pe3yJbTaToOB
BBITIOJTHCHHS

CaMOCTOSITEIbHON PabOThI,
- OLICHKA Pe3yJIbTAaTOB
BBIITOJTHCHUA KOHTpOHBHOﬁ
MUCbMEHHOH paboThI,

- OLICHKA PEe3YJIbTaTOB
BBITIOJTHEHHS
BHEAyAUTOPHOU
CaMOCTOSITEIbHON paboTHI;
YCTHBIH OIPOC;

OCHOBbBI TPUTTOHOMETPUH

OcHoOBHBIE - M3ydeHnue paguaHHOro METOAA OIICHKA pe3yIabTaTOB
MOHATHUSA M3MEPEHHS yTIIOB BPAIICHUS U UX BBITIOJTHEHHUA TPAaKTHYECKOH
CBSI3b C IPaJyCHON MEPOI. paboTHI,
N3o0paxeHue yriioB BpalleHUs Ha - OIICHKa  PE3yJIbTaTOB
OKPY’KHOCTH, COOTHECEHHE BEJINYNHBI | BBITOJHEHUS
yTJia ¢ €ro PaciooKEHHUEM. CaMOCTOSITEIIbHOM PabOTHI,
- ®opmynupoBKa ONpEACICHUS - OLICHKA pe3yJIbTaTOB
TPUTOHOMETPUIECCKUX (PYHKIUN IS BBITIOJTHEHUS KOHTPOILHOM
YTJI0B TIOBOPOTA M JIJISl OCTPBIX YIJIOB | MUCBMEHHOH paboThI,
MPSIMOYTOJIEHOTO TPEYTONBHUKA U - OIICHKa PE3yJIbTaTOB
OOBSACHSITH HX B3aUMOCBSI3b. BBITIOJTHEHHS
BHEAyAUTOPHOU
CaMOCTOSITEIbHONH  paboThI;;
YCTHBIH OIpOC;
OcHoOBHBIE -IIpuMmeHeHe OCHOBHBIX OIICHKA pe3yIabTaTOB
TPUTOHOMeTpHYeCKHUe TPUTOHOMETPUIECKHUX TOXKIECTB IS BBITIOJTHEHHUA TPAaKTHYECKON
TOK/AeCcTBa BBIUMCIICHUS 3HAYCHUN paboTHI,
TPUTOHOMETPUIECKUX (PYHKIIHN TIO - OIICHKa  PE3yJIbTaTOB
OJTHOM U3 HUX. BBITIOJTHEHHS
CaMOCTOSITEIbHON PabOThI,
- OLIEHKa pe3yJbTaTOB
BBITIOJTHCHHUS
BHEAyAUTOPHOU
CaMOCTOSITETILHOH ~ paboTHI;
YCTHBIH OIPOC;
IIpeodpazoBanus -M3yuenne ocHOBHBIE (POPMYITBI OIIEHKa pe3ynbTaToB
npocTeHImux TPUTOHOMETPHUH: (POPMYJIIBI CIIOKEHHUS, | BBIMIOJHEHUS TMPAKTUIECKON
TPUTOHOMETPUYECKUX YABOCHUS, MPEOOPa30BaHUS CYMMBI paboTHI,
BBIPaKeHU TPUTOHOMETPUYECKUX (PYHKIIUN B - OIICHKa  PE3yJIbTaTOB
MIPOM3BE/ICHIE U TPOU3BEICHHUS B BBITIOJTHEHHS

CYMMY U IPUMEHSTh TIPU BIYUCIICHUN
3HAYEHUS TPUTOHOMETPHYECKOTO
BBIpa)KeHI/ISI n ynpOHIeHI/Iﬂ €ro.
-O3HaKOMJIEHHE CO CBOMCTBAMH
CUMMETPHUU TOYCK Ha CJAMHUIHON
OKPY)KHOCTH U IPUMEHATh UX JIJIS
BbIBOJIa ()OPMYJI MPUBEICHUSI.

CaMOCTOSITeTLHON pabOTHI,
- OLIEHKa pe3yJbTaTOB
BBIIIOJIHEHUS
BHEAyAUTOPHOU
CaMOCTOATEIbHOM
YCTHBIN 0IIpoC;

pabortsr;
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IIpocreiimme
TPUTOHOMETPHYECKHe
YPaBHeHHUsI

W HEPaBEeHCTBA

-Pemenue o popmynam u mo
TPUTOHOMETPUIECKOMY KPYTy
NPOCTEHIINX TPUTOHOMETPUIECKHUX
YPaBHECHHI.

- [Ipumenenne 00IMMUX METOIOB
pelieHus: ypaBHeHUH (TIpUBEACHNE K
JUHEHHOMY, KBaJpaTHOMY, METO/T
pasIoKeHUs Ha MHOYKUTEIN, 3aMCHBI
MIEPEMEHHOW ) TIPH PEIICHUN
TPUTOHOMETPUICCKUX YPaBHCHHIA.
-OTMeTKa Ha Kpyre perieHus
MPOCTEUIINX TPUTOHOMETPUYECKHUX
HEPaBEHCTB.

OLICHKA pe3yNbTaToB
BBITIOJTHEHHSI [IPAKTUYECKOU
padoTsl,

- OLEGHKAa  pe3yJbTaToOB
BBITIOJTHCHHS TECTOBOT'O
3a/1aHus,

- OLEGHKAa  pe3yJbTaToOB
BBITIOJTHECHHS

CaMOCTOSITEIbHON PabOThI,
- OLICHKA PEe3yJIbTaTOB
BBITIOJTHEHHST KOHTPOJIEHOM
MUCbMEHHOH paboThI,

- OIICHKa pe3yJbTaTOB

BBITOJTHCHHUS
BHEAyAUTOPHOU
CaMOCTOSITeIbHOH  pabOTHI;
YCTHBIH OIPOC;
APpKCHHYC, apKKOCHHYC, | -O3HaKOMIJICHHE C IOHSITHEM OLICHKA pe3yNbTaToB
apKTaHTeHC 00paTHBIX TPUTOHOMETPHUYECKUX BBITIOJTHEHHST  TIPAKTHUYCCKOM
YHCIa (dyHKITUH, padoThI,
-3yueHue onpenencHus apkCUHyca, | -  OICHKAa  pe3yJbTaToB
apKKOCHHYCa, apKTaHTeHCa YHCIIa, BBITTOJTHEHHUS TECTOBOTO
(hopMyIHpOBKa UX, H300paKEeHHE HA 3aJlaHusl,
eIMHUYHOU OKPYXHOCTH, MPUMEHEHUE | -  OIGHKa  Pe3yJbTaTOB
NPY PEIICHUY YPaBHECHUIA. BBIMOJTHCHHUS
CaMOCTOSITEIbHON PabOThI,
- OLICHKA PEe3yJIbTaTOB
BBIMOJTHEHHUST KOHTPOJIbHOU
MUCbMEHHOH paboThI,
- OIICHKa pe3yJbTaTOB
BBITOJTHCHHUS
BHEAyAUTOPHOU
CaMOCTOSITEIbHONH  pabOoTHI;
YCTHBIH OIpOC;
®YHKIIUU, UX CBOMCTBA U TPA®UKHN
DyHKINH. -O3HaKOMIICHHE C TIOHITHEM OLICHKA pe3yNbTaToB
IonsiTHe 0 HEMPEPHLIBHOCTH MEPEMECHHOM, TIPUMEpaMu BBIMOJIHCHHSL  TPAKTHUYCCKOM
byHkuun 3aBUCUMOCTEH MEXITy IEpEMEHHBIMHU. | pabOTHI,
-O3HaKOMIICHHE C TIOHATHEM TpaduKa, | -  OIEHKa  pe3ylbTaToB
OTIPEIENIATh MPUHAJICKHOCTH TOUKH BBITTOJTHCHHUS

rpaduky ¢yukiuu. [To hopmyie
MpocTeNIIed 3aBUCUMOCTH

CaMOCTOSITEIbHON PabOTHI,
- OLICHKA PE3yJIbTATOB

OTIpeNeNIATh BU] ee Tpaduka. BBITIOJTHEHUS
Bripaxkats o popmyne onHy BHEAYIUTOPHOU
MIEPEMEHHYIO Yepe3 IpyTHe. CaMOCTOSITEIbHOW  paboThI;
-O3HaKoMIIEHHE C OTIpeAETICHHEM YCTHBIH OIpOC;
¢yHkunmn, HopMyIHPOBATH €TO.
Haxoxnaenne obmactu onpeaeneHus u
00J1aCcTH 3HAYCHUH (DYHKITHH.
CpoiicTBa pyHKIMH. -O3HaKoOMIIEHUE C ITpUMEpPaMHU OLICHKA pe3yabTaToOB
I'padgmueckasn (yHKIMOHANBHBIX 3aBUCUMOCTEN B BBITIOJTHEHHUA MPAKTHUYECKOH
HHTEepINpeTalus. pEabHBIX TPOIIECCaX U3 CMEKHBIX paboTHI,
IIpumepsi JTUCITUTITAH. - OIIEHKa  pe3yJbTaToB
(pyHKIHOHATBHBIX - O3HaKOMJIEHHE C JOKa3aTEIbHBIMU BBITIOJTHEHUS
3aBUCUMOCTEl B pacCyXICHUSIMH HEKOTOPBIX CBOMCTB | CAMOCTOSTEIBHON paOOTHI,
peajibHbIX JIMHEHHOMN M KBaJIpaTUYHON (DYHKIMHA, | - OIICHKA Pe3yJbTaTOB
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npoueccax 1 ABJIEHHSAX | IPOBOJUTH UCCIEAOBAHUE TUHEWHOM, | BBITOJHEHUS
KYCOYHO-JIMHEWHOH, TPpOOHO - BHEAyAUTOPHOU
JTUHEWHOMN CaMOCTOSITEbHOM  paboThI;
Y KBaIPaTUYHOU (QYHKUUH, CTPOUTH YCTHBIH OIpOC;
ux rpaduku. CTpOHUTH U YUTATH
rpaduku pynkiuii. Uccnenopanue
¢$yHKIMN.

-Cocrasnenue Buaa GyHKLIUH MO
JAHHOMY YCIIOBHIO, PEIICHUE 3aa91
Ha 3KCTPEMYM.

-Brinonnenue nmpeodpa3oBaHus
rpaduka QyHKIHH.

OO0paTHble PYyHKIUH -A3ydenne moHATHS 00paTHOM OIIEHKa pe3yJIbTaToOB
(yHKUMM, onpeiesieHNe Buaa u BBITIOJTHEHHUA MPAKTHUYECKOH
noctpoeHue rpaduka oopaTHO paboTHI,

(yHKIIHHY, HAXOKICHUE ee 00IacTh - OIIEHKa  pe3yJbTaToB
oTpeJieNieHusI U 00acTu BBITIOJTHEHUS

3HaueHu. [IpuMeHenne cBoiicTBa
(GYHKIMI TP UCCIIEIOBAHIH

CaMOCTOSITEIBHOM paboOTHI,
- OLICHKa pe3yJIbTaTOB

YpaBHEHUH U MPU PEIICHUHN 3311a4 Ha BBIIIOJTHEHMS
KCTPEMYM. BHEAyIUTOPHOU
-O3HaKOMJIEHUE C TIOHATHEM CIOKHON CaMOCTvO’ITem’HOﬁ paboTer;
yHKIHH. YCTHBIH OTIPOC;
CreneHnele, -Beruuciienue 3HaueHus GyHKIMU 10 OIlICHKAa pEe3yIbTATOB
nokasarejbHbIe, 3HaYCHHIO aprymeHTa. OnpeaeiieHue BBITIOJTHCHHAS TPAKTHICCKOH
JorapupmMuvecKue u TMIOJIO’KEHUS TOUYKH Ha TpaduKe 1o e paboTHI,
TPUTOHOMETPHUYECKHE KOOpJMHATaM ¥ Ha00O0pOT. - OIICHKA pe3yNbTaTOB
dyHxumnu. -Mcnonp3oBanue CBOMCTBA (hYHKITHIA BBITIOJTHEHUS
Oo0patHbie JUTSL CDAaBHCHHSI 3HAUCHH CTETICHESH M | CAaMOCTOSATENBHOMN paboTHI,
TPUTOHOMETPHUYECKHE norapuMoB. - OIICHKA PE3yJIbTATOB
pyuknuu -IToctpoeHue rpadKOB CTEMEHHBIX U | BBITOJHEHHUS
norapu(MUIECKUX (yHKITHIA. BHEAYIUTOPHOM
-Pemrenne mokasaTeabHbEIX U CaMOCTOATENbHOH  paboThl;

norapuMUIECKUX ypaBHEHUH 1
HEPaBEHCTB 10 U3BECTHBIM
aNTOPUTMAaM.

-O3HaKoMIIeHHE C TTIOHATHEM
HEMPEPBIBHOM NTEPHOANUYECKON
(byHK1IMH, GOPMYITHPOBKA CBOWCTBA
CHHYCa U KOCHHYCa, TIOCTPOCHHE HX
rpauKoB.

-O3HaKoMJIEHHE C TIOHSITHEM
TrapMOHUYECKUX KoJeOaHUH 1
npuMepaMH FrapMOHHUYECKUX
KoJIeOaHUH 111 ONUCaHUs IIPOLIECCOB
B (DU3MKE U APYTHX 00JIACTIX 3HAHHS.
-O3HaKoMJIeHHE C TTIOHATHEM
Pa3phIBHOM MEPUOINUECKON (PYHKIINH,
(hopMyIHMpOBaTH CBOWCTBA TaHITEHCA U
KOTaHT'€HCa, CTPOUTH UX I'paduKH.

-[IpumeHeHne cBOMCTB GYHKIUI Ist
CpaBHEHUS 3HAUEHUN
TPUTOHOMETPUUECKUX (PYHKIIUH, AT
pEIIECHUS TPUTOHOMETPHYECKUX
ypaBHEHUH.

-IloctpoerHne rpaduKoB 0OpaTHBIX

YCTHBIN 0IIpoc;
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TPUTOHOMETPUUECKUX QYHKLIUH 1
OTIPEAENATH IO TpaduKaM MX
CBOICTBA.

-Brinonnenue nmpeodpa3oBaHus
rpauKoB.

HAYAJA MATEMATHYECKOI'O AHAJIM3A

ITocnenoBaTe LHOCTH

-O3HaKOMIIEHHE C TOHSITHEM
YHCIIOBOM MOCIEI0BATEILHOCTH,
criocodaMu ee 3amaHus,
BBIYNCIIEHUSIMH €€ YJICHOB.
-O3HaKOMIIEHUE C TTOHSITHUEM TIpeielia
TOCJIETOBATEIFHOCTH.
-O3HaKOMIIEHHE C BBIYHCICHHEM

OIICHKA Pe3yNbTaTOB
BBITIOJTHEHHUS TPAKTHYECKOM
paboTHI,

- OIEHKa  pe3ylbTaToB
BBITIOJTHCHHS

CaMOCTOSITEIbHON PabOTHI,
- OLICHKA PE3yJIbTATOB

CYMMBI OECKOHEYHOTO YHCIOBOTO BBITIOJTHEHHUS
psiAa Ha MpUMepe BBIYHUCICHHUSI CyMMBl | BHEAYIUTOPHON
OecKkOoHEYHO yOBIBaromen CaMOCTOSITENIbHOW  paboThI;
reOMETPUUYECKON IPOrPECCHH. YCTHBIN OIIpOC;
-Pemenue 3amau Ha mpuMeHEHUE
(hopMyJIBI CYMMBI OECKOHEUHO
yOBIBAIOIICH TEOMETPUIECKOM
POTPECCHH.
I[pousBoanas u ee -O3HaKoMIIEHHE C TIOHSTHEM OLICHKA pe3yabTaTOB
npuMeHeHue MIPOU3BOIHOM. BBITIOJTHEHUSI TTPAKTUYECKOMN
-M3ydenue u popmynupoBaHue ee padoTsl,
MEXaHHYECKOTO ¥ TEOMETPUIECKOTO - OLIEHKA  PEe3yJIbTaToB
CMBICTIA, U3YYECHNE allTOPUTMA BBITIOJTHEHHS TECTOBOTO
BBIUMCIICHHS TTPOU3BOIHON Ha 3a/1aHus,
npUMepe BBIYHUCICHUSI MTHOBEHHOM - OLIGHKA  PE3yJIbTaToOB
CKOPOCTH U YTJIOBOTO KOX(P(QUIIMEHTa | BBHIMOTHEHHUS

KacaTeJbHOM.

-CocraBneHne ypaBHEHUS
KacaTeJIbHOH B 00IIIEM BHIE.
-3HaHWe TpaBUiIa

g hepeHIUPOBaHNs, TA0IHIIBI
MIPOU3BOAHBIX AIEMEHTAPHBIX
(GyHKUUH, TPpUMEHEHUE IS
nuddepeHInpOBaHus QYHKINAN, IS

COCTAaBJICHUSA YPABHCHUA KacaTeJIbHOM.

-M3y4enue TeopeMbl O CBS3U CBOMCTB
(yHKIMU ¥ IPOU3BOIHOM,
(hopMyIHMpOBKa HX.

- ¢ IOMOUIBIO TPOU3BOTHOM
UcclieIoBaHue YHKIIMH, 3aJaHHON
(hopmyIIoii.

-YCTaHOBIIEHUE CBS3HU CBOWCTB
(yHKIMU ¥ IPOU3BOAHOM MO UX
rpadukam.

-IIpumMeHeHre MPON3BOAHOM IS
peleHus 3aJa4 Ha HaXOXKICHHE
HauOOJIbIIET0, HAUMEHBIIETO
3HAYEHUS U Ha HAXOXKACHHUE
JKCTpEMyMa.

CaMOCTOSITEIbHON PabOThI,
- OIICHKA pe3yJIbTaTOB
BBITIOJTHEHHS KOHTPOJIBHOU
MUCbMEHHOH paboThI,

- OLICHKa pe3yJIbTaTOB
BBITIOJTHEHHS
BHEAYIUTOPHOMI
CaMOCTOATEIbHOU
YCTHBIH OIPOC;

paboThI;

IlepBooGpa3Has u
HHTerpaj

-O3HaKoMIIeHHE C TTIOHATHEM
WHTETpaja u rmepBooOpasHoil.
-M3yueHue npaBuia BEIYUCIICHUS
nepBooOpa3Hoii U TeopeMbl HeloToHa-

OIICHKA pe3yJIbTaToB
BBITIOJTHEHHSI [IPAKTUYECKOU
padoTsl,

- OIICHKa PE3YJILTATOB
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JleitOnuma.

-Pemenue 3a1a4 Ha CBA3b
nepBO0Opa3HOI U €€ C IPOU3BOTHOM,
Ha BBIYMCIICHHE IEpPBOOOPa3HOM is
JAHHOU (YHKIIHH.

-Pelienue 3a/1a4 Ha IpUMEHEHHE
WHTETpasia s BEIYUCICHUS
(hM3MUeCKUX BETMYWH U IIOMIAEH.

BBIIIOJIHEHHS TECTOBOI'O
3aJJaHM,

- OLICHKA pe3yIabTaTOB
BBIIIOJIHEHHS

CaMOCTOSITEIbHON pabOTHI,
- OLICHKA PEe3yJIbTATOB
BBIMOJTHEHHST KOHTPOJIbHOU
MUCHMEHHOMN paboThI,

- OLICHKA PEe3yJIbTATOB

BBITOJIHEHUS
BHEAYIUTOPHOU
CaMOCTOSITEIbHOH  pabOTHI;
YCTHBIH OTPOC;
YPABHEHUSA U HEPABEHCTBA
YpaBHeHHS U CHCTEMBI -O3HaKOMIIEHHE C MTPOCTEHIITNMHU OIIEHKa pe3yIbTaToB
YPaBHEeHHId CBEICHUSIMU O KOPHSIX BBITIOJIHEHNSL TPAKTHYECKOM
HepaBencTBa u cuctemMbl | anreOpandecKux ypaBHEHUMH, C padoTsl,
HEPaBEeHCTB € IBYMS MOHATHSAMH MCCIEAOBAaHUS YPAaBHEHUI | -  OLIEHKa  PEe3yJbTaToB
nepeMeHHBIMH Y CHCTEM ypaBHEHH. BBITIOJTHEHHS TECTOBOTO
- Uzyuenune Teopuu paBHOCHIBHOCTH | 3aJaHusl,
YpaBHEHHUH U ee IpUMEHEHHE. - OIEHKa  pe3yJbTaToB
[ToBTOpEHME 3amrcy penieHns BBITIOJTHEHHS

CTaH/IapPTHBIX YPaBHEHUH, IPUEMBI
npeoOpa3oBaHus ypaBHEHUH IS
CBEJICHUS K CTAHJAPTHOMY
YpPaBHEHHUIO.

-Pelnienue panmoHanbHbIX,
HUppaIMOHAIBHBIX, TIOKA3aTeIbHBIX U
TPUTOHOMETPUYECKUX YPABHEHHUN U
CUCTEM.

-Hcnosp30BaHue CBOMCTBA U
rpadukoB QYHKIUH UTsI peIIeHus
ypaBHeHuH. [loBTOpEHE OCHOBHBIX
MIPUEMOB PEIICHUS CUCTEM.
-Pelienne ypaBHeHHs, IPUMEHSS BCE
MIpHEeMBI (Pa3IoKeHUE Ha MHOXKUTEIIH,
BBCJICHUE HOBBIX HEH3BECTHBIX,
MOJICTAaHOBKA, Tpa)UIeCKUA METOT).
- Pemienue cuctemMbl ypaBHEHHIA,
NPUMEHSIS PA3JTUYHBIC CITIOCOOBI.
O3HakoMJICHHE ¢ OOIIUMHE BOPOCAMHU
pelICHUS HEPABEHCTB U
UCIIOJIb30BaHHS CBOWCTB U Tpa(HuKOB
(yHKIMH NPH PEIICHUN HEPABEHCTB.
-PellieHne HepaBeHCTBA U CHCTEMBI
HEPABEHCTB, MPUMECHSIS Pa3INYHbIC
CIIOCOOBI.

- [I[puMeHeHnEe MaTeMaTHIECKUX
METOJIOB JUISl PELICHUS
COJICPIKATENIBHBIX 33]1a9 U3 Pa3INIHBIX
obnactell HAyKH U TPaKTUKH.
WuTepnperupoBanue pe3ylbTaToB,
YVYUTHIBAsI pEAIbHBIC OTPAHUYCHHSL.

CaMOCTOSITEIbHOM paboTHI,
- OIICHKA pe3yJIbTaTOB
BBITIOJTHEHNUS KOHTPOJIBbHOM
MUCbMEHHOH paboThI,

- OLICHKa pe3yJIbTaTOB
BBITIOJTHEHUS
BHEAYIUTOPHOMI
CaMOCTOSITETbHON
YCTHBIN 0IIpoC;

paboTsr;

3JEMEHTHI KOMBUHATOPUKHA, TEOPUU BEPOAATHOCTEN U

CTATUCTHUKH
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OcHOBHBIE IOHSITUA
KOMOMHATOPUKH

-M3yueHune mpaBui KOMOWHATOPHUKH H
NpUMEHEHUE TP PEIICHUN
KOMOHMHATOPHBIX

3amad.

-Pemenne koMOMHATOPHBIX 33724
METOI0OM Tiepedopa u Mo IMpaBHITy
YMHOXCHUSL.

OLICHKA pe3yNbTaToB
BBITIOJTHEHHSI [IPAKTUYECKOU
padoTsl,

- OLEGHKAa  pe3yJbTaToOB
BBITIOJTHCHHS

CaMOCTOSITEIbHON PabOThI,
- OIICHKA Pe3yJbTaTOB

-O3HaKOMJIEHHE C NOHATUAMH BBITIOJTHEHUS
KOMOWHATOPUKH: pa3MeIleHUsIMH, BHEAyIUTOPHOU
COUYETaHWSIMH U TIEPECTAHOBKAMHU U CaMOCTOSITENbHOM  paboThl;
(dhopmynaMu ISl UX BEIYUCICHUSI. YCTHBIH OIPOC;
-O0BsicHEeHHE ¥ MpUMEHEHnEe (GopMyI
JUTSL BRIYHCIICHHUS Pa3MeIleHH,
MIEPECTAHOBOK U COYETAaHUH MPHU
pelIeHnH 3a1a4.
-O3nakomitenne ¢ buHomoM Herotona
U TpeyroapHukoM Ilackans.
- Pemienne npakTuueckux 3anad ¢
WCTIOJIb30BaHUEM MOHATHHN U MTPABIIT
KOMOMHATOPHUKH.
DJIeMeHTBI TEOPHH -M3yuenne KiaccM4ecKoro OLIEHKa pe3yNbTaToB
BEpPOSAITHOCTEI OIpeesIeHUsI BEpOATHOCTH, CBOMCTBA | BBIMOJHEHUS MPAKTHUYECKOMN
BEPOSATHOCTH, TEOPEMY O CyMME paboTHI,
BEpOSATHOCTEN. - OLICHKa  pe3yJbTaToB
-PaccmoTpenne npumepon BBITIOJTHEHUS

BBIYMCIICHUSI BEPOSITHOCTEH. Perenue
3a/1a4 HA BBIYUCIICHUE BEPOSTHOCTEH

CaMOCTOSITEIbHON PabOThI,
- OIICHKA PE3yJbTaTOB

COOBITHI. BBIMOJTHCHHUS
BHEAyAUTOPHOU
CaMOCTOSITEIbHONH  pabOTHI;
YCTHBIH OIPOC;
IMpencraBiieHne TaHHBIX -O3HaKOMIIEHUE C TIPEICTaBICHUEM OIICHKA pe3yNbTaTOB
(Tadauubl, AMATPAMMBI, YHCIIOBBIX JTJAHHBIX U UX BBITTOJTHEHHST  TIPAKTHUYCCKOM
rpadgukm) XapaKTePUCTUKAMH. paboTHI,
-Pemenue npakTHYECKHX 3a/1a4 HA - OIEHKAa  Pe3yJbTaToB
00pabOTKy YHCIIOBBIX JaHHBIX, BBITIOJTHCHUS

BBIYHCJIICHHUE UX XapPaKTCPUCTHUK.

CaMOCTOSITEIbHON PabOTHI,
- OIICHKA PE3yJbTAaTOB

BBITIOJTHEHHS
BHEAyAUTOPHOU
CaMOCTOSITEIbHOM ~ paboThl;
YCTHBIH OIPOC;
I'EOMETPHUS
IIpsimMBbIe M JIOCKOCTH B -OopMmynupoBaHuEe U NIPUBEIECHUE OLIEHKa pe3yNbTaToB
NMPOCTPAHCTBE JIOKa3aTeNbCTBA IPU3HAKOB BBITIOJTHEHHUA MPAKTHUYECKOH
B3aMMHOTO PACIIOJIOXKEHHS MPSIMBIX U | paOOTHI,
IIockocTel. Pacro3HaBaHue Ha - OLICHKa  pe3yJbTaToB
yepTexax U MOAETIX BBITIOJTHEHUS TECTOBOTO
Pa3IMYHBIX CITy4aeB B3aUMHOTO 3a/1aHus,
PacToNI0KeHHUS IPSIMBIX U - OIIEHKa  pe3yJbTaToB
IUIOCKOCTEH, apryMEHTHPOBAHNE BBITIOJTHEHUS

CBOUX CYKJIEHUH.
-OopMyIHPOBAaHUE ONIPEACICHUS,
MPU3HAKOB U CBOMCTB MapalieIbHbIX
U NEPHCHAUKYJISPHBIX TUIOCKOCTEH,
JIBYI'PaHHBIX U JUHENHBIX YIJIOB.

CaMOCTOSITEIbHON PabOThI,
- OLICHKA PEe3yJIbTATOB
BBIMOJTHEHHUST KOHTPOJIbHOU
MUCHMEHHOMN paboThI,

- OLICHKA Pe3yJIbTaTOB
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-ITocTpoeHue yrioB Mexay IpsSMBIMH,
MPSIMOH ¥ TIOCKOCTBIO, MEXKITY
IUIOCKOCTSIMH IO OTIMCAHUIO U
pacmo3HaBaTh UX Ha MOZAECTISIX.
-IIpuMeHeHne TPU3HAKOB U CBOMCTB
pacToiIoKeHHs MPSIMBIX U TTOCKOCTEH
npu perieHun 3agad. Uzo0paxenue Ha
PUCYHKaX ¥ KOHCTPYHPOBaHHE Ha
MOJIEJISIX TIEPIICHANKYIISIPOB H
HAKJIOHHBIX K

TUIOCKOCTH, TIPSIMBIE, TIapaJuIeIbHBIE
TUTOCKOCTH, YTIIBI MEKAY MPSIMOH 1
TUIOCKOCTHIO 1 00OCHOBBIBATH
MOCTPOEHHUE.

-Pemienue 3a1a4y Ha BBIUNCIIEHUE
reoOMeTpUUYECKUX BeInunH. OnucaHue
PacCTOSHUE OT TOYKH JI0 INIOCKOCTH,
OT MPSIMOM 10 TIOCKOCTH, MEXAY
TUIOCKOCTSIMH, MEXTY
CKPEIHUBAIOIUMHU

MIPSIMBIMH, MEXTY TIPOU3BOIHHBIMU
(urypamu B IpOCTPaHCTBE.
-QopMyJIMPOBAHUE U JI0KA3aTEIbCTBO
OCHOBHBIX TEOPEM O PACCTOSHHSIX
(Teopemsl cylIecTBOBaHHMsI, CBOMCTBA).
-M300pakeHue Ha yepTexax u
MOJIEJISIX PACCTOSIHAS U OOOCHOBAaHHE
cBouX cyxaeHuil. OnpeneneHue u
BBIUMCIICHUE PACCTOSHUS B
npoctpancTse. [Ipumenenue Gopmyn
Y TEOpEM TUTAHUMETPUH /IS PEIICHUS
3ajad.

-O3HaKoMIIeHHE C TTIOHATHEM
MapauIeIbHOTO IPOCKTUPOBAHUS U
ero cpoiictBamMu. dopMynupoBaHue
TEOPEMBI O IIJIOUIaIi OPTOTOHAIBHOM
NPOCKIMKA MHOTOYTOJIbHUKA.
-IIpumenenne Teopun ISt
000CHOBaHUS TOCTPOCHUH U
BBIUMCIICHUH. APryMEHTHPOBaHNE
CBOMX CYXJECHHUU O B3aMMHOM
PacmoiI0KeHUH TPOCTPAHCTBEHHBIX

duryp.

BBITIOJIHEHUSA
BHEAyAUTOPHOU
CaMOCTOSATEIBHOM
YCTHBIH OIpOC;

pabotsr;

MHoOrorpaHHMKH

-OnucaHne 1 XapakTepuUCTHKA
Pa3IMYHBIX BUAOB MHOTOIPaHHUKOB,
IIEPEYUCIICHUE UX 3JIEMEHTOB U
CBOICTB.

-M300pakeHne MHOTOTPaHHUKOB U
BBINOJIHEHHE TIOCTPOEHHSI Ha
N300paKeHUAX U Ha MOJICIISX
MHOTOTPaHHUKOB.

-Brruucrienne TMHENHBIX 3IEMEHTOB H
YIJI0B B IIPOCTPAHCTBEHHBIX
KOH(UTYpauusx, apryMeHTHPOBaHHUE
CBOMX CYXJICHUH.

- U300pakeHue ceueHus1, pa3BepTKU
MHOTOI'PaHHUKOB, BBIYHCIICHUE

OIICHKA
BBITIOJTHCHHS
paboTHI,

- OIeHKa
BBITIOJTHCHHS
3aJlaHusl,

- OIeHKa
BBITIOJTHCHHUS
CaMOCTOSITeTTLHON padOTHI,
- OIIEHKA Pe3yJIbTaTOB
BBITIOJTHEHUS KOHTPOIILHOM
MMCHEMEHHON paboTHI,

- OIICHKa pe3yJbTaTOB
BBIMOJTHCHHUS

pe3yabTaTOB
MPAKTHYECKON

pe3yIbTaToB
TECTOBOTO

pe3yIbTaToB
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TUIOIIA I TIOBEPXHOCTEH.
-ITocTpoeHune mpocTeHIIMX CeUeHUI
Ky0a, IPU3MBbI, TUPAMHIBL.
[Ipumenenne (HakToB M CBEACHUH U3
IUTAHUMETPHUU.

-O3HakoMIIeHHE C BUJaMU CUMMETpUil
B IIPOCTPAHCTBE, POPMYJIUPOBAHUE
OIpeeNCHNs U CBOMCTRA.
XapakTeprucTHKa CHMMETPHH Tell
BpallleHUs] 1 MHOTOT PaHHHKOB.
-IIpuMeHeHne CBOMCTBA CUMMETPUHI
MIPU pPeLIeHNH 3a/1a4.
-Mcnonp3oBanre proOpeTeHHBIX
3HAHMU AJI UCCIIEAOBAHUS U
MOJIEJTMPOBAHHS HECIOXKHBIX 3a/1ad.
-N300pakeHrne OCHOBHBIX
MHOTOTPAaHHUKOB U BBITIOJHEHNE
PHUCYHKa I10 YCJIOBHUAM 331a4.

BHEAYIUTOPHOU
CaMOCTOSITEIBHON
YCTHBIH OIPOC;

paboTHI;

Teaan MOBEPXHOCTH
BpalmicHUus

-O3HaKOMIIEHHE C BUIAMH Tell
BpamieHus1, GopMyIHpoOBaHUE UX
ONpeJIeJICHUS U CBOUCTBA.
-QopMyJIMPOBAHUE TEOPEMBI O
CEYEHHUH IIapa IIOCKOCTHIO U O
TUTOCKOCTH, KacaTelIbHOM K cepe.
-XapakTepucTuka M H300paKeHUE Te
BpAIllEHUs, UX PAa3BEPTKH, CEUCHMS.
-Pemenue 3a7a4 Ha OCTPOCHHE
CEUCHUI, Ha BHIYUCIICHUE JUIHH,
paccTosAHUi, YIJI0B, IUIOAAEH.
IIpoBenenne moka3zaTeNbHBIX
paccyXIeHUN NP PELICHUH 3a7a4.

OLICHKA pe3yJIbTaToOB
BBITIOJTHEHHS NTPAKTHYECKOM
padoTsl,

- OLEHKa
BBITIOJTHEHHS
3a1aHus,

- OLEHKa
BBITIOJTHEHHS
CaMOCTOSITEIbHOM paboTHI,
- OLIEHKa Pe3yJIbTaTOB
BBITTOJIHEHHST KOHTPOJIbHON
MUCbMEHHOH paboThI,

- OLICHKa pe3yJIbTaToB

pe3ynbTaToB
TECTOBOTO

pe3yabTaTOB

-IIpuMeHeHue CBOMCTB CUMMETPUH BBITIOJTHEHUS
IIpY PELICHUH 3a/1a4 HA TeJla BHEAYIUTOPHOMI
BpaIlCHUs, HA KOMOMHAIUIO TEI. CaMOCTOSITeTThHOH ~ paboTHI;
-M300pakeHne OCHOBHBIX KPYTJIBIX YCTHBIH OIPOC;
TEJI ¥ BBITIOJIHEHHNE PUCYHKA TI0
YCIIOBHIO 331a4H.
HU3mepenus B -O3HaKOMIICHHUE C TIOHATUSIMU OIICHKA pe3yabTaTOB
reoMeTpun IO/ ¥ 00beMa, aKCHOMaMH 1 BBITTOJTHEHHST  TTPAKTHUYECKOM
CBOMCTBaMHU. paboTHI,
-Pemenue 3a1a4 Ha BHIYMCIICHHE - OIEHKa  pe3yJbTaToB
IOIIAACH MIOCKUX (QUTYD, TPUMEHSS | BBIMOJHCHHUS TECTOBOTO
COOTBETCTBYIOLIME GOPMYIIbI ¥ (DaKThl | 3aMaHUSA,
U3 TUTAHUMETPHUH. - OIEHKa  pe3ylbTaToB
-M3yueHne TeoOpeMbl O BHIYHCICHUH BBIMOJTHCHHUS

00BEMOB MTPOCTPAHCTBEHHBIX TET,
pellleHure 3a/1a4 Ha IPUMEHEHHE
(hopMyJT BEIUKCIICHUST 00BEMOB.

-N3yuenne Gpopmyn A BEIYUCICHUS
TUIOILA/ICH TOBEpXHOCTEH
MHOTOTPaHHUKOB U TeJI BpalleHNsI.
O3HaKOMIJIEHHE C METOJIOM
BBIYMCIICHHS TUTOLIAIU TIOBEPXHOCTH
chepsl.

-Pemenue 3ana4 Ha BEIYMCIICHHE
TJIOIIa/Ie HOBEPXHOCTH

CaMOCTOSITEIbHON PabOThI,
- OIIEHKa Pe3yJIbTaTOB
BBITIOJIHEHUSI KOHTPOJIBHOU
MUCbMEHHOH paboThI,

- OIICHKa pe3yJbTaTOB
BBITTOJTHEHUS
BHEAYIUTOPHOU
CaMOCTOATEIbHOU
YCTHBIN 0IIpOC;

paboThi;
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MMPOCTPAaHCTBCHHBIX TCIJI.

Koopannatsl u
BEKTOPbBI

-O3HaKoMIIEHHE C TTIOHATHEM BEKTOpa.
-U3yuenue nekapToOBOI CUCTEMBI
KOOpPJHUHAT B IPOCTPAHCTBE,
MIOCTPOEHUE O 3a1aHHBIM
KOOPIWHATaM TOYKH U IJIOCKOCTH,
HAXO0XKJICHUE KOOPAUHATHI TOYEK.
-Haxoxxnenue ypaBHEHUs
OKPY>KHOCTH, c(pephl, IITOCKOCTH.
Briuucnenue paccTosiHUS MEXIY
TOYKAMHU.

-A3ydeHnne cBOWCTB BEKTOPHBIX
BEJIMYMH, NIPABUJIA PA3I0KECHUS
BEKTOPOB B TPEXMEPHOM
MIPOCTPAHCTBE, TPaBHIIa

HaXOXKJCHUSI KOOPJUHAT BEKTOPA B
MPOCTPAHCTBE, IPaBUIia JEUCTBUI C
BEKTOpPaMHU, 3aJJaHHBIMU
KOOpPJIMHATAMHU.

-IIpuMeHeHne TeOpUu Mpu PELICHUN
3a/1a4 Ha ACUCTBUS C BEKTOPAMH.
N3yuenune

CKaJIIPHOTO TPOU3BEICHUS BEKTOPOB,
BEKTOPHOI'O YpaBHEHHUS IPSIMOI U
TJIOCKOCTH.

IIpuMeneHue Teopuu MpH PEIICHUN
3a/1a4 Ha ACUCTBUS C BEKTOPaMH, Ha
KOOPAMHATHBIN METOJ, Ha
MPUMEHEHUE BEKTOPOB TS
BBIYMCIICHHSI BEJIMYUH YTJIOB U
paccTosIHUIA.

-O3HaKoOMIIEHHE C JI0Ka3aTeTbCTBAMU
TEOPEM CTEPEOMETPUU O B3aUMHOM
PAacCIONOKEHUU NPAMBIX U IIIOCKOCTEH
C MCIIOJIb30BAHUEM BEKTOPOB.

OLICHKA pe3yJIbTaToB
BBITIOJIHEHHSI MTPAKTUYECKOM
padoTsl,

- OIEHKa  pe3yJbTAaTOB
BBITIOJTHEHHS TECTOBOT'O
3a1aHus,

- OIEHKa  pe3yJbTaTOB
BBITIOJTHCHHS

CaMOCTOSITEIbHOM paboTHI,

- OIICHKA Pe3yJIbTaTOB
BBITIOJTHEHNUS KOHTPOJIBHOM
MUCbMEHHOH paboThI,

- OLICHKa pe3yJIbTaTOB
BBITIOJTHEHUS
BHEAYIUTOPHOMI
CaMOCTOSITENbHOM  paboThI;
YCTHBIH OIPOC;
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