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1. O0mas xapakTepucTuKa padoueii nporpaMMbl y4eOHOM M CIUTIIHHbBI
1.1. MecTo y4eOHOM IMCUUIJIMHBI B CTPYKTYpPe OCHOBHOM NMPo¢)eCcCHOHAIbHOM
o0pa3oBaTeIbHOM MPOTrPaMMBbI

VYuebnas muctumimua I[1J[.01 Maremaruka pa3paboTaHa Ha OCHOBE
TpeboBanmii, coorBercTBytomux ®I'OC COO, ®I'OC CIIO mno cnenuanbHOCTH
CIIO 15.02.16 TexHonoruss MalIMHOCTPOEHUS M TIOJOXEHHM (enepaabHOit
OCHOBHOHM o001ieodpazoBarensHoii mporpammbel COO (manee — DOII COO), a
TaKKe C y4eToM mnonydaemon cneruanbHocty CIIO.

B cootBerctBumn ¢ ®I'OC COO yuebnas nucuuruimHa [1/].01 Matemarnka
BXOJIUT B MPEAMETHYIO 00J1acTh 00111€00pa30BaTeIbHON MOATOTOBKU M SIBIISIETCS
oOsi3aTennbHOM  Juisi  u3ydeHus. YueOnas nucuuiuimHa [I1J1.01 Maremaruka
u3ydyaeTcsi Ha YIIyOJIeHHOM YpoBHE (uisi TpOQUIbHOW JUCHMUIUIMHBI -
«MaremMatukay).

Pabouas mporpamma obimeoOpa3zoBarenbHON yueOHOW muctmmumabl [1/1.01
MaremaTuka  SIBIISIETCS.  COCTaBHOM  YacThl0  MPOrPAMMHO-METOAUYECKOTO
conpoBoxkaenuss OIl CIIO Ha 0a3e OCHOBHOro o0miero oOpa3oBaHHs C
nonyuyennem COO, peasmsyemont B [lonurexnnueckom komtemxke bI'TY.

1.2. Ileqb 1 NJIAaHUPYeMBbIE Pe3yJIbTATHI OCBOCHUA Y4eOHOM TMCHUIIMHBI:

Nzyuenne yueOHoi mucuumunsl [1J.01 MaTematuka Ha ypoBHE CpeaHETO
oO1ero 00pa3oBaHus HAPABICHO HA JOCTUKEHHUE CIEAYIOIIUX 1IEJICH:

(dhopMupOBaHUE [IEHTPATBHBIX MATEMATUUECKUX TTOHATUM (YUCITIO, BETUUUHA,
reoMeTrpuyeckas ¢urypa, nepeMeHHas, BEpOSITHOCTb, (YHKIHS, MPOU3BOJIHASA,
UHTErpajig),  oOeclneunBarONIMX  MPEEMCTBEHHOCTh M TMEPCIEKTUBHOCTH
MaTEMaTUYECKOTro 00pa3oBaHMs 00YUaIOIIUXCS;

MOABE/ICHUE YyYalIUXCS Ha JIOCTYIHOM [Jii HUX YPOBHE K OCO3HAHUIO
B3aUMOCBSI3M MaT€MaTUKH U OKPY>KAloLIEro MUpa, MOHUMAHUI0 MAaTEMAaTHKUA KAk
94acTH OOIIEeH KyJIbTYyphl YEIIOBEUECTBA;

pa3BUTHE WHTEIUICKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH ydaIuxcs,
MO3HABATEJIbHON AaKTUBHOCTH, HCCIEAOBATEIbCKUX YMEHHUM, KPUTUUYHOCTHU
MBIIUICHUS, UHTEpECa K U3YUCHUIO MAaTEMATUKU;

dbopmupoBanre (HYHKIIMOHATEHON MaTEMaTUYECKON TPaMOTHOCTU: YMEHUS
pacro3HaBaTh MaTeMaTHYECKHUE aCMEKThl B pPEalIbHbIX JKU3HEHHBIX CUTYyallUsSIX U
Opu U3YYCHUU JPYruX Y4YEOHBIX NPEAMETOB, MNPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (QopMyIupoBaTh HMX Ha S3bIKE MaTeMaTUKU U CO3/1aBaTh
MaTeMaTUYECKUE MOJENH, TPUMEHITh OCBOCHHBIM MaTEMAaTUYECKUI ammapar I
peleHns NpPaKkTUKO-OPUEHTHPOBAHHBIX 3a7ad, MHTEPIPETUPOBATh U OLICHUBATH
MIOJIyYEHHBIE PE3YIIbTATHI.

B pamkax ocBoeHHsi mporpamMmbl Y4eOHOW MUCIMIUIMHBI y OOYYaroIIuXcs
bopMUPYIOTCS 00ITHE KOMITICTSHITHH

Kon HaunMenoBaHue 001IMX KOMIIETEHIIUH

OK'1 Bri6upats criocoOsl perienns 3a1ad npoPecCHOHANbHON IeSTEIbHOCTH
MIPUMEHUTEJIBHO K Pa3JIMYHBIM KOHTEKCTaM.

OK 2 Hcnonp3oBaTh  COBpEMEHHBIE  CPEACTBA  I[OMCKA, aHalW3a |

UHTEpHpeTauud uHbopMauu, U UHOOPMAIMOHHBIE TEXHOJOTUU IS
BBINIOJIHEHHUS 33/1a4 PO EeCCHOHATIbHOM IESITEIbHOCTH.

OK 3 [InanpoBaTh W peamu3oBBHIBATH COOCTBEHHOE MPO(ECCHOHAIBLHOE H
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JMYHOCTHOE pa3BHTHE TPCANPUHAMATEIBCKYIO JEATCIIBHOCTh B
npodeccruoHanbHON cdepe, HCMOoNb30BaTh 3HAHUS 1O (PUHAHCOBOU
I'PaMOTHOCTH B Pa3JIMIHBIX JKU3HCHHBIX CUTYAITUSAX.

OK 4 D¢ hexTHBHO B3aUMOJEHCTBOBAaTL M paboTaTh B KOJUIEKTUBE U
KOMaHJI€.
OK 5 OcCymiecTBIATh YCTHYHO M THUChMEHHYIO KOMMYHHUKAIIMIO  Ha

rocyJlapcTBEHHOM  s3blke  Poccuiickori @Penepauvu € y4E€TOM
0COOEHHOCTEH COLUATBLHOTO U KYJIbTYPHOTO KOHTEKCTA.

OK 6 [IposABAATH rpakIaHCKO-MIATPUOTUYECKYIO MO3ULIUIO, IEMOHCTPUPOBATH
OCO3HaHHOE TMOBEJECHUE HA OCHOBE TPAJUIIMOHHBIX OOIEYEIOBEUECKIX
LEHHOCTEW, B TOM YHCJIE C YYETOM FApPMOHU3ALNHA MEKHAIMOHAIBHBIX

U MEXpPEIMIMO3HBIX  OTHOLIEHWUM,  NPUMEHATh  CTaHAAPTHI
AHTUKOPPYILMOHHOIO IMOBEICHUS.
OK 7 ConelicTBoBaTh COXPaHEHUIO OKpYy>Karolen cpenbl,

pecypcocOepeKeHr0, MPUMEHATh 3HAHMS 00 M3MEHEHUU KIMMara,
OPUHIUIBI OEPEXITUBOrO MPOU3BOACTBA, 3()PEKTUBHO NEUCTBOBATH B
4ype3BbIYAHbBIX CUTYALUSX.

OK 8 Hcnonb3oBaTh cpenactBa (U3MUECKOW KyJIbTYpPHI UJISI COXPAHEHHS U
YKPEIUICHHS 3I0POBbs B MPOIECCE MPOPECCHOHATBHON IeATEIbHOCTH U
noJi/Iep KaHusi HEOOXO0IMMOT0 YPOBHSI (PU3NYECKON MOATOTOBIEHHOCTH.

OK9 [Tonp30BaThCA npodecCUOHATILHON JIOKYMEHTALIUEN Ha
rOCYJIapCTBEHHOM U MHOCTPAHHOM SI3bIKaX.

U IpoeccruoHaIbHble KOMIIETEHIIUU:

Kopg HaumeHoBaHMe BHIOB [IeATEJbHOCTH W MNPO(ecCHOHATBHBIX
KOMIIeTeHIIU M

B 1. Pa3paboTka TEXHOJIOTHYECKHX IMPOIECCOB H3TOTOBJICHHS JICTaJICH
MaIlliH

[IK 1.5 BeITloNHATE  pacyeTsl  MapaMeTpoB  MEXAHMYECKOW  00paboTKu

HU3TOTOBJICHUA I[GTEIJ'ICfI MallrvH, B TOM 4YHUCJIC C IPUMCHCHUCM CUCTCM
ABTOMATHU3HMPOBAHHOI'O IMIPOCKTUPOBAHUA

B/ S. Opranuzaiusi paboT Mo peann3aluyd TEXHOJIOTHYECKUX TMPOIECCOB B
MAaIIMHOCTPOUTEIBHOM ITPOU3BOJICTBE

[IK 5.2 ConpoBoXkJgaTh ~ MOATOTOBKY  ()MHAHCOBBIX  JIOKYMEHTOB IO
IIPOU3BOACTBY M peaju3alli¥ IPOAYKIHH MAIIMHOCTPOMUTEIBHOIO
IIPOU3BOJCTBA, MaTepUAIBHO-TEXHUYECKOMY o0ecreueHuno

ACATCIBbHOCTH ITOAPA3ACIICHUA

Komnerennnu, copMupoBaHHbIE OOy4YaOIMIUMHCS TPH  U3YYCHHUH
JTUCHIUIUIMHBI 001eo0pazoBarenbHoro mukia I11.01 Matemartuka, yriryOiastoTcs u
pacHmmpsrfOTCsS B TPOIECCe M3YYCHHS JTUCHUIUIMH  OOIIeryMaHUTapHOTO,
obOmenpodecCHoHaNbHOTO  LMKJIA, a  TakKkKe  OTJAEIbHBIX  JAUCHUILUIUH
npodeccuonansubix Moayiei OITOIT CIIO.

Pe3yjbTaTaMy ___ OCBOEHHSI __ TPOIrPAMMBI___ VY4€OHOI __ ITHCHMIJIMHBI
SIBJISIIOTCSI:

JIuunocmmuote pezynomamol

JIM9HOCTHBIE pe3yibTaThl OCBOCHHS MPOTPAMMBI YYEOHOTO TMpeaMeTa
«MatemaTHKay XapaKTepU3yITCs:




['paxx1anckoe BOCIIUTAHHUE:

COPMUPOBAHHOCTBIO ~ TPAXKIAHCKOM  MO3MIMM  OOydYarolierocs  Kak
AKTUBHOI'O M OTBETCTBEHHOI'O 4WIEHA POCCUKCKOro OOILIECTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKUMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
OpoLEeAyp TpakIAaHCKOTO oOmiecTBa (BBIOOPBI, OMPOCHI W Tp.), YMEHHUEM
B3aMMOJIEUCTBOBATh C COLMAJIBHBIMA HWHCTUTYTAMH B COOTBETCTBUU C HX
GYHKIUSMY 1 HA3HAUYCHHUEM.

[TaTpuoTHyeckoe BOCIIUTAaHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKON TPaKTAHCKON MICHTUYHOCTH, YBAKEHUS
K IIPOLLJIOMY ¥ HACTOSIIEMY POCCHICKOW MAaTEMATHKHU, LIECHHOCTHBIM OTHOIIEHUEM
K JOCTHKEHUSM POCCUHCKMX MATEMaTUKOB M POCCUHCKOM MaTeMaTH4eCKOW
IIKOJbI, K HCIOJb30BAHUIO 3THX JOCTH)KEHUN B APYTrMX HAYKaX, TEXHOJOTHUSX,
chepax YKOHOMHKH.

JIyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEU POCCHIICKOTO HapOoJa;
C()OPMHPOBAHHOCTBIO  HPABCTBEHHOI'O  CO3HAHMS, OSTUYECKOIO  MOBEICHUS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKH U AESTEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUYMBOrO OyAyILEro.

DCTETUYECKOE BOCIIUTAHUE:!

ACTETUYECKUM OTHOILLIEHHWEM K MUPY, BKIIOYAs 3CTETHKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHuH, pacCyKIeHUN;
BOCIIPUUMYHBOCTBIO K MATEMAaTUYECKUM acClEKTaM Pa3jJuyHbIX BUIOB UCKYCCTBA.

®u3nuecKoe BOCIIUTAHUE:!

c(OpPMHUPOBAHHOCTHIO YMEHHUSI TPUMEHATh MaTEMaTUYECKUE 3HaHUS B
UHTEpecax 3/J0pOBOro M 6€30MacHOro 0opasa >KU3HU, OTBETCTBEHHOI'O OTHOILICHUS
K CBOEMY 3JI0pPOBBIO (30pOBOE MUTAHHUE, COATaHCUPOBAHHBIA PEKUM 3aHATUU U
OTJbIXa, peryssipHas (pu3nueckas akTUBHOCTD); (PU3NYECKOTO COBEPILIEHCTBOBAHUS
IIPU 3aHATUAX CHOPTUBHO-030OPOBUTEIBHOM JIEATETBbHOCTBIO.

TpyzoBoe BociuTaHue:

TOTOBHOCTBIO K TPYZly, OCO3HAaHHEM LEHHOCTH TPYAOIIOOUS; HHTEPECOM K
paznuuHbIM  chepaM  TPOPECCHOHAIBHOM  AESATENBHOCTH, CBA3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpILIATh OCO3HAHHBIA BBIOOP
Oynymielt mnpodeccud W peaiM30BbIBATH COOCTBEHHBIC JKU3HCHHBIC IIJIAHBI;
TOTOBHOCTBIO U CIIOCOOHOCTBIO K MAaTeMaTHYECKOMY OOpa3oBaHHUIO U
caM000pa30BaHUI0 HAa MPOTSKEHUU BCEU JKU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYacTHUIO B PEIICHUU NIPAKTUYECKUX 3a/1a4 MaTeMaTUYECKOW HAIPABICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO SKOJIOTMYECKON KYJIbTYphl, TMOHUMAHUEM BIUSHUS
COLIMAJIBHO-3KOHOMHMYECKUX MPOLECCOB HA COCTOSIHUE NMPUPOIHON U COLMAIBHOM
Cpelbl, OCO3HaHMEM TJI00AJIbHOIO  XapakTepa OSKOJOTHYECKHX MpoOliem;
OpUEHTalMell Ha NMPUMEHEHHE MaTeMAaTHYeCKHX 3HAHMM JUIsl peuieHus 3a1ad B
0o0JacT OKpy)Karouleil cpeapl, IUIAHUPOBAHMUS MOCTYNKOB M OLEHKH UX
BO3MOYHBIX MTOCJIEICTBUM JJIsl OKPYXKAIOLIEH CpeIbl.

[{leHHOCTH HAYYHOTO O3HAHUSL:

c(hOpPMHUPOBAHHOCTHIO MHPOBO33PEHHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [OHUMAaHUEM
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MaTEMaTUYECKOH HayKkh Kak cdepbl UYeIOBEUYECKOW JEsITeNIbHOCTH, JTanoB €&
pa3BUTHUSL M 3HAYUMOCTH JJISI PA3BUTUS LMUBWIM3ALMHU; OBJAJACHUEM SI3BIKOM
MaTeMaTUKH M MaTeMaTUYeCKOW KyJIbTypOW Kak CpPEACTBOM IIO3HAHUS MUPAa;
TOTOBHOCTBIO OCYILECTBIISATh MPOEKTHYI0 M HCCIEHOBATEIbCKYIO JAESITEIbHOCTD
WHJMBUAYaJIbHO U B TpYMIIE.

Memanpeomemnule pe3ynomamul

MeranpenMeTHbIe pe3yJIbTaThl OCBOCHUS MPOTPaMMbl YYEOHOTO MpeaMera
«Maremartuka XapaKTEPU3yIOTCA OBJIaJICHUEM YHUBEPCAITbHBIMU
MO3HABATENbHBIMU  JEHUCTBUSMH,  YHHUBEPCAIbHBIMH  KOMMYHHUKATUBHBIMU
NENUCTBUSAMH, YHUBEPCATHHBIMH PETYJISITUBHBIMU JCHCTBUSMH.

1)  VYuuBepcaibHble  [O3HABaTENIbHbIE  JEHUCTBUS,  OOECNEYMBAIOT
dbopmupoBaHre 0a30BBIX KOTHHUTHBHBIX IIPOIIECCOB OOydYarOmuxcs (OCBOCHHE
METOJOB  TO3HAHUS  OKPYXKAlOLEro  MUpa; MNPUMEHEHHE  JIOTUYECKHX,
UCCJIeIOBATEILCKUX OTEpaInii, yMEHUHN paboTaTh ¢ HHGOPMAIIHEH).

bazoBreie nornueckne AEUCTBUSA:

BBISIBJISITh M XapaKTEpU30BaTh CYIIECTBEHHbIC MPU3HAKA MAaTEMAaTHYECKHUX
OOBEKTOB, TMOHSATUM, OTHOIICHUN MEXAy MOHATUSIMU, (POPMYIUPOBATH
OTIpe/ICIICHUS TIOHATHIA, yCTAaHABINBAThH CYIIECTBCHHBIN MPHU3HAK KIIACCU(DUKAIUH,
OCHOBaHMS J1s1 0000IIEHHS U CPABHEHMSI, KPUTEPUU MTPOBOIUMOI0 aHAJIN3A;

BOCIIpUHUMATh,  (QopMylIupoBaTh U  MNpeoOpa3oBbIBaTh  CYXKJCHHUS:
yTBEPAUTEIbHbBIC U OTPUIIATEIbHBIC, CIMHUYHBIC, YACTHBIC U OOIIKE; YCIOBHbIC,

BBISIBIISITh ~ MaTeMaTHYEeCKHME  3aKOHOMEPHOCTH, B3aUMOCBSI3H "
npoTuBOpeursi B (paKTax, NaHHBIX, HAOIIOJEHUSAX W YTBEPXKICHUAX; MpeIJiaraTh
KPUTEPHUH JIJIsl BBISIBIICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUHNIL;

JenaTh BBIBOJbI C HCMOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTHUBHBIX YMO3aKJIIOUEHUI, YMO3aKIIOUEHUH 110 aHAJIOTHH;

POBOJUTH CaMOCTOSITETILHO JI0Ka3aTeIbCTBA MaTeMaTUYECKHUX
yTBEpXKIEHUNU (TIpsiMble W OT MPOTUBHOTO), BBICTPAMBATH apPTyMEHTAIUIO,
MPUBOJUTH MPUMEPHI U KOHTPIIPUMEPHI; 0OOCHOBBIBATH COOCTBEHHBIE CYKJICHUS U
BBIBO/IbI;

BbIOMpaTh CHoOcOO pemieHUs y4ueOHOW 3amayd (CpaBHHUBATh HECKOJBKO
BAPUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee MOAXOIAIUMA ¢  Y4ETOM
CaMOCTOSITEIIbHO BBIJICJICHHBIX KPUTEPUEB).

bazoBeie nccnenoBaTebCKue AeCTBUS:

UCIIOJIb30BaTh BOIPOCHl KaK HUCCIIENOBATEIbLCKUM WHCTPYMEHT TO3HAHUS;
dbopMyaMpoBaTh  BOMPOCH,  (PUKCUPYIOUIME  MPOTHUBOpEUYUE,  MpodieMy,
yCTaHaBJIMBaTh MCKOMOE U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APryMEHTHPOBATH
CBOIO [TO3ULINI0, MHEHUE;

IPOBOJAUTH CAMOCTOSITENILHO CIJIAHWUPOBAHHBINA SKCIIEPUMEHT, HUCCIIEIOBAHUE
M0 YCTaHOBJICHUIO OCOOCHHOCTEN MAaTeMaTH4YeCKOro 00bEKTa, SBICHHUS, TIpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 00bEKTaMU, SIBJICHUSIMHU, MPOLIECCAMMU;

CaMOCTOSITeNIbHO (POopMyIUpoBaTh OOOOIIEHUS U BBIBOABI MO pe3ysibTaTaM
IPOBEIEHHOIO  HAOJIONEHUS, MCCIEIOBAaHUSA, OLEHHUBaTh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHMUI;

IPOrHO3UPOBATh BO3MOXHOE pa3BUTUE INIpOLiecca, a TaKKe BBIIBUTaTh
MPEATNOJIONKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHUSIX.
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¢ uHbopMaImei:

BBISIBIIAAITH MeUIUThl HHOpMAIUK, JaHHBIX, HEOOXOIUMBIX JIJII OTBETa Ha
BOIIPOC U JIJIS PEILICHUS 3a]1a4u;

BBIOMpATh HHPOPMAITHIO U3 UCTOYHUKOB PA3TMYHBIX THIIOB, AaHAIM3UPOBATh,
CHUCTEMATU3UPOBATh W HWHTEPIPETUPOBATh WH(OOPMAIUIO PA3IMYHBIX BHUIOB U
dbopm npeacTaBIeHNUS,

CTPYKTYPUPOBaTh MHGOPMAIHIO, MPEACTABISATh €€ B Pa3IMYHbIX (opmax,
WTIOCTPUPOBATh TpadUyecKy;

OLICHUBATh HaAEKHOCTD uHdopMaIuu o CaMOCTOSITENIbHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.

2) VYHuBepcaJibHble = KOMMYHHMKAaTHUBHBIE  JE€HUCTBUA, OOECHEYUBAIOT
c(hOpMHUPOBAHHOCTH COIMAJIBHBIX HABBIKOB 00YYaIOIIHXCS.

Oowenue:

BOCIIPUHUMATh U (OPMYITUPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBUAMHU
W IeIsIMH OOIEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO TOUYKY 3pPEHUS B
YCTHBIX W THUCHMEHHBIX TEKCTaxX, JAaBaTh MOSCHEHUS IO XOIy PEIICHUS 3a7adH,
KOMMEHTHPOBATh TOJIYYCHHBIA PE3YIIbTAT;

B XOJIe 00CY’KJICHHS 3a/laBaTh BOMPOCHI MO CYIECTBY OOCYX IA€MOM TEMBbI,
npoOJsieMbl, pelIaeMoil 3ajayd, BBICKA3bIBAaTh WJEH, HAIlCJIEHHbIE Ha TIOUCK
pEIICHHS; COIMOCTABIIATh CBOW CYXJICHUS C CYXKICHUSIMH JPYTUX YYaCTHUKOB
Jianora, oOHAapyKUBaTh Pa3jiMyue U CXOJICTBO MO3ULIHUM; B KOPPEKTHOH (opme
bopMyIMpPOBATh PA3HOIIIACHS], CBOU BO3PAKEHUS;

IPEICTABIATh PE3YyJIbTATHI PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIEI0BAHNUS,
MIPOEKTa; CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUICHUS C Y4€TOM 3aaad
MPE3EHTAIMN U 0COOEHHOCTEH ayIUTOPHUH.

CoTpyIHUYECTBO:

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW U WHJIUBHUAYaTbHOU
paboThl mTpW pemieHnH y4eOHBIX 3aJad; MNPUHUMATh IIeIb COBMECTHOU
JESATENbHOCTH, IJIAHUPOBATh OPraHU3AIMI0 COBMECTHOW pabOThl, pacrpenceisiTh
BUJIbI pabOT, OroBapuBaThCS, OOCYX JaTh MPOLIECC U PE3yJabTaT padOThI;
0000111aTh MHEHHUS HECKOJILKUX JIFOIEN;

y4acTBOBaTh B TPYNIOBBIX QopMax paboTel (0OCyxkaeHus, OOMeH
MHEHUSIMH, «MO3TOBBIE IITYPMBD» W T.II.); BBINOJHATH CBOIO YacTh PaOOTHI U
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTMMH UICHAMHU KOMAaHIbI, OIICHUBATH
KaueCcTBO CBOEro BKJIaJa B OOIIMI MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aHMOJICHCTBHUS.

3) YHuBepcaabHbIe peryJIsITUBHBIC JIEHCTBUS, obecrneunBaOT
(hopMHUPOBAHHUE CMBICIIOBBIX YCTAHOBOK M KW3HEHHBIX HABBIKOB JINYHOCTH.
Camoopranu3zanus:

COCTaBJIATH IUIaH, AITOPUTM PEILLIEHUS 33]1a4M, BHIOMPATh CIIOCOO PELICHUS C
y4ETOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOW MH(OpMaLUu.

CaMOKOHTPOJIB:

BJIAJ€Th HAaBbIKAMHM  [IO3HABATEIIbHOW  pe(diieKCMM Kak  OCO3HaHMUS
COBEPILIAEMBIX JEUCTBUI U MBICIUTEIbHBIX MPOLECCOB, UX PE3YJIbTATOB; BIAJECTh



crocobamMu CaMOIIPOBEPKH, CAMOKOHTPOJISA IpoIlecca W pe3yibTaTa pEIIeHUs
MaTeMaTHYEeCKOM 3aJ1auH;

MPEABUAETH TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYThH IIPU PEIICHUN 3a7a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, JAHHBIX,
HAWJICHHBIX OMMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBAaTh COOTBETCTBHE pe3yjbTaTa 1EIU W YCIOBUAM, OOBICHSITH
MPUYUHBI JTOCTUKEHUS WA HEAOCTUKEHUS PE3YJIbTATOB ACATEIILHOCTH, HAXOIUTh
OIIKOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

Ilpeomemnule pezynomamul

OcBoeHue yuebHOro Kypca «Anredpa U Hadyajla MaTEMaTHYECKOTO aHAIN3a»
Ha YPOBHE CPEJHEro o0I1ero o0pa3oBaHUs JIOIKHO 00ECIeYnBaTh JOCTHKEHUE
CICAYIOIIUX IPEJMETHBIX 00Pa30BaTEIIbHBIX PE3YIbTATOB:

Yucna 1 BBIYUCICHUS

CB00OOJIHO ONEPHUPOBATH MOHIATHUSAMH: PAIMOHAIBHOE YHCIO0, OCCKOHEYHAas
nepuoAndecKas JIpoOb, MPOLEHTHI, HPPALUOHAIBLHOE YHUCJIO;, MHOXECTBa
palMOHANBHBIX U JEUCTBUTEIIBHBIX YUCEN; MOJIYJIb JEUCTBUTEIBLHOIO YHUCIIA.

[IpumensaTe ApoOM W MOPOUEHTHI ISl pPELICHUs MPUKIAAHBIX 3ajad U3
Pa3JIMYHBIX OTPACICH 3HAHUM U PEAUTbHOU KU3HU.

[IpumeHsTh NPUOTMAKEHHBIE BHIYUCIICHUS, TPABWIA OKPYTJICHUS, IPUKUIKY
Y OLICHKY PE3YJIbTaTa BbIYMCICHUMN.

CB00OOIHO oOlepUpOBaTh TMOHATUEM: CTENEHb C LEJIbIM TOKa3aTeleMm;
WCII0JIb30BaTh MOJIXOSIIYI0 (POpMy 3alucCH JEHCTBUTEIBHBIX YHCEN IJIsI PEIICHUS
MPAKTUUYECKUX 3a7a4 U MPECTABICHUS JaHHbIX.

CB00OOJIHO OMEpUPOBATH MOHATHEM: apU(PMETHICCKUN KOPEHb HATypaJbHOU
CTETICHH.

CB0oOOMHO  omepupoBaTh  IOHATHEM: CTEIEHb C  paldOHAJbHBIM
MOKAa3aTeJIEM.

CB00OOIHO oOMEpUPOBATH MOHATUAMM: JIOrapudM 4YHUCIA; JECATUYHbIC U
HaTypaJibHbIE JIOTapU(MBbI.

CB00OJIHO OmEepUpOBaTh MOHSATUSIMU: CUHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC
YHCIJIOBOTO apryMeEHTa.

OnepupoBaTh MOHITUAMU: APKCUHYC, APKKOCUHYC U aPKTAHIE€HC YMCIIOBOTO
apryMeHTa.

YpaBHEHUS U HEPABEHCTBA

CB00OOJHO ONEpUPOBATH MOHIATUSIMHU: TOXKIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PaBHOCHUJIBHBIE YPABHEHUS U YPABHEHUS-CIIEACTBUS;, pABHOCUIIbHBIE HEPABEHCTRBA.

[IpuMeHsAT, pa3IUyYHBIE METOJbl PEIICHHUS palMOHAIBHBIX M JPOOHO-
PAllMOHAIBHBIX YPABHECHWH; MNPUMEHATh METOJ WHTEPBAJIOB IS PELICHUSA
HEPABECHCTB.

CB00OOHO OIEpUpPOBATH IMOHATHSAMU: MHOTOWICH OT OJIHOW IEPEMEHHOM;
MHOTOYJIEH C UEeIbIMU KOo3(PuUIMEeHTaMU, KOPHHU MHOIOYJICHA, MPUMEHSThH
JEJICHNE MHOTOYJICHAa HA MHOTOYJIEH C OCTaTKOM, TeopeMmy besy u teopemy Buera
IUISL pELICHUS 3a1a4.

CBoOOMHO oOmnepupoBaTh MOHATUSMH: CHCTEMa JIMHEWHBIX YpPaBHEHUH,
MAaTpUIa, OMNPEAECIUTENb MaTpUlbl 2 X 2 W €ro TIeOMETPUYECKUH CMBICII,
MCIIO0JIb30BaTh CBOMCTBA OMpeAenuTeNs 2 X 2 i BBIYUCICHUS €ro 3Ha4eHus,
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OPUMEHATh ONpEACTUTENIN JJIs PELIeHUs] CHUCTEMbl JIMHEWHBIX YypaBHEHUM;
MOJIEIMPOBATh PEAIbHBIC CUTYallMH C TIOMOIIbIO CUCTEMBbI JMHEHHBIX YpaBHEHUH,
UCCIIEJIOBATh TMOCTPOCHHBIE MOJETH C MOMOIIBI0 MATPHUI] U OINpeAeTUTENEH,
UHTEPIIPETUPOBATD MOIYYCHHBIN pe3yIbTar.

Hcnonb3oBaTh CBOMCTBA JEWCTBHM C KOPHAMM JUIsl IpeoOpa30BaHUs
BBIPAYKECHU M.

BrImonHATE TpeoOpa30BaHus YHUCIOBBIX BRIPAKECHUI, COAECPIKAIINX CTETICHU
C palMOHAILHBIM MTOKA3aTEeJIeM.

Hcnonb3oBaTh CBOICTBa agorapupmMoB TUTSE npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKEHUI.

CB00OOHO OmnepHpoBaTh MOHATUAMH: UPpPALUOHAIbHBIC, MMOKa3aTeIbHbIE U
Jorapu(MUUECKre YpPaBHEHUS; HAXOJUTh UX PEIIEHUS C TIOMOIIbIO PaBHOCHIIBHBIX
NEPEXO0JI0B UM OCYIIECTBIISS IPOBEPKY KOPHE.

[IpumeHsTH OCHOBHBIE TPUTOHOMETPUUYECKUE bopMyibl VISt
npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUH.

CB0OOOIHO oOmMEepUpOBaTh MOHITHEM: TPUTOHOMETPHUUECKOE YpaBHEHHUE;
OPUMEHATh HeoOXoaumble  (GOpMyNbl  JUIsl  PEIICHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPaBHEHHI.

MonenupoBaTh pealbHBIE CHTyallMM Ha S3bIKE anreOpbl, COCTaBIATH
BBIpQXXCHHS, YpaBHEHUS, HEPABEHCTBA IO YCJOBHIO 3aJadyd, KCCIEI0BaTh
MOCTPOCHHBIE MOJIENN C MCIIOJIb30BAHUEM arnapara anreophl.

OyHKIUU U TpadhUuKu

CB00OAHO OnEepUpPOBATH MOHATUSAMU: (PYHKIUS, CIOCOOBI 3a1aHUs QYHKIINU;
B3aUMHO OOpaTHble (YHKIMH, KOMIO3UIMA (yHKIUN;, rpaduk Q(yHKIUY;
BBITIOJIHATH dJIEMEHTapHbIE TpeoOpazoBanus rpadukoB PyHKITUH.

CB0OOOJHO OMepUpOBaTh MOHSATUSIMM: OOJACTH OIMpPENEICHUS] U MHOKECTBO
3HaYeHUH PyHKUIUU, HYJIU QYHKIMH, TPOMEKYTKH 3HAKOTIOCTOSHCTBA.

CB0oOOIHO oOmepupoBaTh TMOHATUSMHU: YETHBIE W HEYETHBIE (YHKUUH,
nepuoanyeckrie (QyHKIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYyMbI U
MUHUMYMBI (YHKIWM, HauOoJblllee M HAUMEHbIee 3HaYyeHHEe (QYHKIUU Ha
IPOMEXKYTKE.

CB00OHO ONIEpUPOBATH MOHATUSAMU: CTETICHHAsI (DYHKIMS C HATYpPaJIbHBIM U
IENBIM TIOKa3zareneM, rpapuK CTENeHHOW (YHKIMH C HATYpPaJIbHBIM W LEJIbIM
nokasaresieM; rpauk KOpHS n-oil CTeneHW Kak (PyHKIUH OoOpaTHOM CTeNeHu ¢
HATYpaJbHBIM MOKa3aTeJeM.

OnepupoBarh MOHATUSAMU: JTUHEHHAs, KBaJpaTU4YHas U IPOOHO-JIMHEWHAS
(GyHKUMY; BBITOIHATH 3JIEMEHTAPHOE UCCIIEOBAaHUE U MIOCTPOCHHE UX TPa(UKOB.

CB0OOOIHO OmnepupoBaTh MOHATUSIMM: TOKa3aTelbHAs WU JIorapupMudeckas
GbyHKIUHA, WX CBOMCTBA W TpapuKH; HCTHOIB30BATh MX TpapUKH [JIs PEIICHUS
YPaBHEHHM.

CB0OOOIHO OmMEepUpOBaTh MOHATUAMU: TPUTOHOMETPHUECKAs OKPYKHOCTH,
orpeeneHIe TPUTOHOMETPHUUECKUX (DYHKIUI YMCIOBOTO apTyMEHTa.

Hcnons3oBate rpaduku (yHKIUH Ui HCCIAEAOBAHUSA TMPOIECCOB U
3aBHCUMOCTEH TpU pPEIICHUH 3ajad U3 APYTHX Y4eOHBIX MPEAMETOB U peajbHOU
KU3HU; BBIpaxaTh POpMyJIaMHu 3aBUCUMOCTH MEXIY BETMUYUHAMM.

Hauana maTeMaTn4eckoro aHaam3a
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CB0OOOJHO OmepupoBaTh MOHATUSAMU: apUPMETHUECKas U reoMeTpUuecKas
nporpeccusi, 6eCKOHEUHO yObIBarolasi reOMeTpuUecKasi porpeccus; TMHEHHbIN U
HKCIIOHEHIUAIBHBIN POCT, POpMyJIa CIOKHBIX IPOLUEHTOB; UMETh MPECTABIECHUE O
KOHCTAHTE €.

Hcenonp30BaTh mporpeccuu Uil pelIeHUs PEAbHBIX 3a7a4 IPHUKIIAIHOIO

XapakTepa.
CBoOOAHO oOmepupoBaTh MOHATUSAMU: MOCIEIOBATEIBHOCTb, CIHOCOOBI
3aJlaHdg  TMOCJEeA0BaTeIbHOCTEH, MOHOTOHHBIE M OTpPaHUYECH  HbBIC

IIOCJIEIOBATENBbHOCTH; IIOHUMATh OCHOBBI 3apOXKICHHUS MaTEMaTHYECKOr0 aHAJIN3a
KaK aHajan3a OECKOHEYHO MaJblX.

CB0OOOJHO oOmepupoBaTh MNOHATUSMH: HENPEPBIBHbIE (YHKLUUHU; TOYKH
paspsiBa rpaduka GyHKIINHA; ACUMITOTHI rpaduka QyHKITUH.

CB0OOHO omepupoBaTh MOHATHEM: (YHKIUS, HEMpEpbIBHAs HAa OTPE3KE;
IPUMEHATH CBOICTBA HEMPEPHIBHBIX (QYHKIUI JIJIsl pelIeHus 3a/1a4.

CBOOOIHO omepupoBaTh MNOHATHSAMH: TN€pBasi M BTOpas MPOU3BOAHbBIE
byHKIMY, KacaTenbHas K rpaduky QyHKIUU.

Brranciars npon3BOoAHBIE CyMMBI, IPOU3BEICHHUSI, YACTHOIO M KOMITO3ULIUN
IBYX (DYyHKIUI; 3HATh MPOU3BOAHBIE JIEMEHTAPHBIX (QYHKITHI.

Hcnonb30oBaTh reOMETpUYECKUN U (U3UYECKUN CMBICT MPOU3BOJHOMN IS
peuieHus 3aaad.

MHoxecTBa U JIOTHKa

CB0OOOJHO  omepupoBaTh MOHATHSIMH: MHOMECTBO, OIEpaluu  Haj
MHO>KECTBaMHU.

Hcrnonp30BaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapar Uil ONHCAHHUS
peaslbHbIX MPOLECCOB M SBJICHUH, NMPU PELIECHUH 334ad U3 APYTUX Y4YEOHBIX
IIPEAMETOB.

CB0OOJHO oOmepUpoBaTh MOHATHAMH: ONpEelieHUue, TeopemMa, ypaBHEHUe-
CJIEJICTBHE, CBOMCTBO MaT€MaTUYECKOI0 OOBEKTA, 10KA3ATENbCTBO, PABHOCHIIbHBIE
YPaBHEHMS U HEPABEHCTBA.

UYucna 1 BBIUUCIEHUA

CB0OOIHO omepupoBaTh MOHATUSAMHU: HATypaldbHOE U LEJIO0€ YHCIIO,
MHOKECTBA HATypaJbHbIX M LEJbIX YMCEN; WCIOJIb30BaTh MPHU3HAKU JEIUMOCTH
uensix yucen, HOJl n HOK HaTypaslbHBIX 4MCeN JUisl peleHus 3a1ad, IPUMEHSTh
anroputm EBknuna.

CB0OOOJHO oOmnepupoBaTh MMOHATHEM OCTAaTKa IO MOJYJIIO; 3alHChIBaTh
HaTypaJbHBIEC YMCIA B PA3JIMYHBIX TO3UIIMOHHBIX CHCTEMAX CUUCIICHHUS.

CB0OOJHO omnepupoBaTh MOHATUSAMHU: KOMIUIEKCHOE YHUCIO UM MHOKECTBO
KOMIIJIEKCHBIX YHCEJ; MPEICTaBIATh KOMIUIEKCHBIE YMCIA B anreOpandyecko u
TPUTOHOMETPHUUECKON (hopMe, BBIMOIHATH apu(METHUECKHE ONepaluy ¢ HUMHU U
n300paxarbh Ha KOOPJAMHATHOMN MJIOCKOCTH.

YpaBHEHUS U HEPABEHCTBA

CB0OOOIHO ONEpHpPOBaTh MOHATUAMH: MUPpPALMOHANbHBIE, [TOKAa3aTebHbIE U
jJorapu(MUYECKHE HEpPaBEHCTBA; HAXOJIUTh MX PEIIEHHS C [OMOUIbIO
PAaBHOCHJIBHBIX ITEPEXOJIOB.

OcyiiecTBiATh OTOOpP KOPHEW TMpPU PELIEHUU TPUTOHOMETPUUYECKOTO
YpaBHEHMUS.
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CBOOOMHO oOmEepUpOBaTh IMOHSATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO;
OPUMEHSATh  HeoOXoaumble  (HOPMYJIBI s PEIICHUs OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB.

CB00OJIHO OmepupOBaTh MOHSATUSMH: CUCTEMA U COBOKYIHOCTh YpaBHEHUU
U HEpPABEHCTB, PABHOCUJIBHBIE CHUCTEMbl M CHUCTEMbBI-CIEJCTBUS; HAXOIUTh
pelieHrusT CHUCTeMbl UM COBOKYMHOCTEH palUOHAIBHBIX, HPpalMOHAIbHBIX,
MOKa3aTeIbHbBIX U JIOTapU(MUUECKUX YPaBHEHU U HEPABEHCTB.

Pemiats paloHalbHbIE, uppaluoHaibHBbIE, NoKa3aTesbHbIE,
gorapuMUYECKUe U  TPUTOHOMETPUYECKHE YpaBHEHHUS U  HEPaBEHCTBA,
COZIEpIKaIlIME MOJIYJIM U TapaMeTPhI.

[IpumensTh rpaguueckue METOAbl AJId PEIICHUs] YPABHEHUM U HEPABEHCTB,
a TakKe 3a7a4 C MmapaMmeTpamu.

MopenvupoBaTh peanbHble CHUTyallMM Ha SA3BIKE anreOpbl, COCTABISTH
BBIDAKEHUS, YpPAaBHEHUS, HEPABEHCTBA M HX CHCTEMBbI IO YCIOBUIO 33/1auH,
UCCIEI0OBATh IMOCTPOCHHBIE MOJENN C MCIOJIB30BAHUEM alapara ajireopsl,
WHTEPIPETUPOBATH MOTYUYCHHBIN pe3yJibTar.

@yHKIUU U TpadUKu

Ctpouth Tpadukd KOMIO3WUIUUA (PYHKIUNA C TOMOIIBIO AJIEMEHTapPHOTO
UCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX (DYHKIIMA.

Crpouth reoMeTpuyeckue o0Opa3bl yYpaBHEHUW M HEPABEHCTB Ha
KOOPJAMHATHOM IUIOCKOCTH.

CBOOOIHO oOmepupoBaTh MNOHATHUSAMHU: TpadUKH TPUTOHOMETPUUECKHUX
byHKIUH.

[Ipumensaty GyHKUUM AJI8 MOJETUPOBAHHUS U MCCIENOBAHUS PEATIbHBIX
IIPOLIECCOB.

Hauana maremaTnieckoro anajinsa

Hcnonp3oBaTh  MPOM3BOJHYIO  JUJII  HMCCIEAOBaHUS  (PYHKIIMU  Ha
MOHOTOHHOCTb U 3KCTPEMYMBL.

Haxonute HauOonbliee U HauMEHbIIEE 3HAYCHUS (DYHKIUU HETPEPHIBHOU
Ha OTpE3Ke.

Hcnonb3oBaTh NPOU3BOJHYIO JUISI HAXOXKACHUS HAWJIYUIleTO PEUICHUS B
NPUKIAIHBIX, B TOM 4YHCJE€ COIUAIbHO-)KOHOMHMYECKUX, 3aJadax, JJs
ONpEJENCHUs] CKOPOCTH U YCKOPEHHUsS Ipoliecca, 3aJaHHOro QopMysiod WU
rpadukom.

CB0oOOMHO omepupoBaTh MOHATHAMHU: TIEpBOOOpa3Has, ONpeaeaEHHbIN
WHTErpaj; HaxXOIUTh MEPBOOOpPA3HBIC 3JIEMEHTAPHBIX (PYHKIUNH M BBIYUCIATH
uHTerpan no popmyne Hetorona — JleliOHuiia.

HaxonuTe momaau miockux Guryp u 00bEMBI TN ¢ TTOMOIIBIO HHTETpaa.

NMeTh mpeAcTaBiieHHE O MAaTEMAaTHYECKOM MOJIEIMPOBAHUM Ha IMpUMEpE
cocTaBiieHUs MU PepeHITNATBHBIX YPaBHEHU.

Pemars npuxnagHbie 3aa4yu, B TOM YHUCJIE COLMAIBHO-3KOHOMHYECKOTO U
(dbu3nYeCcKoro xapakrepa, CpeicTBaAMU MaTEMAaTUYECKOTO aHaAIU3a.

OcBoenne yueOHOro kypca «l'eomeTpusi» Ha ypOBHE CPEAHEro OOIIero
o0pa3oBaHMs JIOJKHO 00€CNeYrBaTh JIOCTHHKEHUE CIIEAYIOUIMX TMPEAMETHBIX
00pa3oBaTEIbHBIX PE3YJIbTATOB:
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CBOOOJHO omepupoBaTb OCHOBHBIMU MOHSTUSIMH CTEPEOMETPUM IPHU
pELIeHUH 3a7a4 U TPOBEACHUN MaTEMaTHYECKUX PACCYKICHHM.

[IpuMeHATh aKCHOMBI CTEPEOMETPUM W CIEJICTBHUSI U3 HHUX IPHU PELICHUH
r€OMETPUYECKUX 3a/a4.

KnaccudpunupoBaTe B3aMMHOE pacHOJOKEHUE MPSAMBIX B HPOCTPAHCTBE;
IJIOCKOCTEN B MPOCTPAHCTBE; MPAMBIX U INIOCKOCTEN B IPOCTPAHCTBE.

CBoOOAHO  oOmepUpoBaTh MOHATUSAMH, CBSI3aHHBIMU C  yrjaMd B
IPOCTPAHCTBE: MEXKY MPSMBIMU B IPOCTPAHCTBE; MEKY NMPSMOM U TUIOCKOCTHIO.

CB00OOHO ONEpUPOBATH MOHITUSIMH, CBA3aHHBIMU C MHOTOI'PaHHUKAMHU.

CB0OOOJHO pacno3HaBaTh OCHOBHBIE BHJbl MHOI'OTPAHHUKOB (IIpU3Ma,
NUpaMua, NpMOYIOJIbHBINA Napauleenunesn, Kyo).

KnaccupunupoBate ~ MHOTOTpaHHMKH,  BbIOMpass ~ OCHOBaHUS  AJIs
KJ1accu(UKaIuu.

CBOOOJHO  omepupoBaTh  MOHATHSMH, CBSA3aHHBIMH C  CEUCHHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO.

BoInonHATH napajuienbHOe, LEHTPAJIbHOE U OpPTOTOHAIBHOE
IPOEKTUPOBAHUE (UTYp HA IUIOCKOCTh; BBINOJHATH H300pakeHUs (Uryp Ha
IJIOCKOCTH.

CtpouTh ce4eHUs MHOTOTPAaHHUKOB Ppa3IMYHBIMU METOJAMH, BBINOJIHATH
(BBIHOCHBIE) MJIOCKUE YEPTEXKH M3 PUCYHKOB IMPOCTHIX OOBEMHBIX (GUIYp: BUI
CBEpXY, COOKY, CHHUBY.

BbruncnsaTe  muomaau  MOBEPXHOCTEH  MHOTOIPAHHUKOB  (TIpU3Ma,
NUpPaMUJA), FEOMETPUUECKUX TEJl C IPUMEHEHUEM (POpMYII.

CB0OOOJHO ONEpUPOBATH MOHATHSAMHU: CUMMETPUS B IPOCTPAHCTBE; LIEHTP,
OChb U TIOCKOCTh CHMMETPHH; LIEHTP, OCh U MIIOCKOCTh CUMMETPUU (PUTYPBHI.

CB0OOHO oOmepupoBaTh MHOHATHUAMHU, COOTBETCTBYIOUIMMH BEKTOpaM H
KOOpJIMHATaM B IIPOCTPAHCTBE.

BrInonHATh 1eicTBHA HAL BEKTOPAMH.

Pemwate 3amaum Ha J0Ka3aTeIbCTBO MAaTEMAaTHYECKUX OTHOLICHUH H
HaXOXKJEHUE TIEOMETPUYECKHX BEJIMYMH, NPUMEHSS W3BECTHBIE METOAbI IpU
PELICHNH MaTeMaTHYeCKUX 3a/1a4 MOBBIILIEHHOTI'O U BBICOKOTO YPOBHS CJIOKHOCTH.

[IpuMeHAT, mOpoCTEHIIME IPOrpaMMHBIE  CpPEICTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI NPU PEIICHUH CTEPEOMETPUUYECKUX 3a]1ay.

W3Bnekatp, MnpeoOpa3oBbIBATH W HMHTEPIPETUPOBATH HHOOPMAIUIO O
IPOCTPAHCTBEHHBIX M'€OMETPUUECKUX (PUTypax, MPEJCTaBICHHYIO Ha YEpTEXKaAX U
PUCYHKaX.

[IpumeHATP  NOJy4YEHHBIE 3HAHUS Ha IPaKTUKE: CpPaBHMBATbh H
aHAJIM3UPOBATh PEAJIBHBIE CUTYallUH, IPUMEHSTh NU3YUYEHHBIE TOHATHUS B IIPOLIECCE
MOMCKa peIIeHUs] MaTeMaTUYeCKu COpMYIMPOBAHHOMN MPOOIEMbl, MOAECIUPOBATH
peasbHbIE CUTYallUHd Ha S3bIKE T'€OMETPUH, UCCIEA0BATh NNOCTPOECHHBIE MOJEIH C
MCII0JIb30BAaHUEM F€OMETPUUYECKUX MTOHATUI U TEOpPEM, anmnapara ajareopbl; pemarhb
MPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIEHUEM F€OMETPUYECKUX BEITUUHH.

HNmerp mnpencraBieHuss 00 OCHOBHBIX 3Tanax pa3BUTUS TE€OMETPUM Kak
COCTaBHOM 4yacTu (pyH/1aMEeHTa Pa3BUTHUSI TEXHOJOTHH.

CB00OOIHO oOmEepUpOBaTh MOHATUSAMH, CBS3aHHBIMU C LIMJIMHIPUYECKOM,
KOHUYECKON U CheprUuECKOM MOBEPXHOCTIMU; OOBSACHATH CIIOCOOBI OJTyUYEHHUS.
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OnepupoBaTh NOHATUSAMH, CBA3AHHBIMU C TEJAMU BPALICHMS: LWJINHIPOM,
KOHYyCOM, c(epoit u mapom.

Pacno3naBaTh Tena BpameHus (LUIMHAP, KOHYC, cdepa U map) U OObACHIThH
CHOCOOBI MOTYYEHUS TN BPALLECHUS.

KnaccudunupoBaTs B3auMHOE pacnoioskeHue cepbl U MIOCKOCTH.

BblyucnsaTh BEIMYMHBI 3JE€MEHTOB MHOTOIPAHHHUKOB M TEJ BPAILEHUS;
O0OBEMBI M IUIOIIAJM TOBEPXHOCTEH MHOIOTPAaHHUKOB W TeJ BpalleHus,
reOMETPUYECKUX TeJl C TPUMEHEHUEM (HOpMYII.

CB0OOOJHO OMEpUPOBATH MOHSITHSAMH, CBSI3aHHBIMU C KOMOMHALMSMM TE
BpalllEHUsI 1 MHOTOTPaHHUKOB: MHOTOTPaHHMK, BOUCAHHbIN B chepy U ONUCaHHBIN
okoJ10 cepsl; chepa, BIUCaHHAS B MHOTOTPaHHUK WJIM TEJIO BPALCHHUS.

BbI4UCHsATh COOTHOLIEHUST MEXAY IJIOLAAsIMU MOBEPXHOCTEH U 00BEMaMu
0JIOOHBIX TEJl.

N300paxarh wu3zydyaemble (UIypbl; BBIIOJHATh (BBIHOCHBIE) IUIOCKHE
YepTEeXU U3 PUCYHKOB IMPOCTBIX OOBEMHBIX (UTYp: BUJA CBEpXY, COOKY, CHH3Y;
CTPOUTH CEYEHHUS TEJl BpALICHUS.

W3BnekaTp, HMHTEPIPETHUPOBATH MU MPeoOpa3OBbIBATH HH(MOPMALUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTYpax, MPEICTaBICHHYIO Ha YepTEXKax U
PUCYHKaX.

CB000/IHO OnepUpOBaTh MOHITHEM BEKTOP B IPOCTPAHCTBE.

BbInoyHATH onepanuu HajJ BEKTOPAMH.

3aaBaTh IVIOCKOCTh YPABHEHUEM B IEKaPTOBOM CHCTEME KOOpIMHAT.

Pemars reomeTpryeckue 3a1a4yi Ha BHIYMCIECHUE YTIIOB MEXAY MPSMBIMU U
IUIOCKOCTSIMHM; BBIYMCIICHUE PACCTOSIHUI OT TOYKU /10 IJIOCKOCTH; B LIEJIOM, Ha
IIPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/A MIPH PEILICHUH.

CB0OOOHO oOmepupoBaTh MOHATUSMH, CBA3aHHBIMH C JBW)KEHHEM B
MPOCTPAHCTBE; 3HATh CBOMCTBA JBUKCHU.

BbIONHATE  M300pa)K€HUsT MHOTOIPAHHUKOM M TeJl BpalleHUs IpH
napajuieIbHOM NEPEHOCEe, HEHTPAIbHOW CUMMETPUH, 3€pPKATbHOW CUMMETPHH, NTPU
MIOBOPOTE BOKPYT NPSIMOIL; MpeoOpa3oBaHus O100Ms.

CrpouTh Ce4YeHHMs] MHOTOI'PAHHHMKOB W TEJ BpAIICHMs: CEYEHUS LUIUHAPA
(mapamienbHO M MEPHEHIUKYJISPHO OCH), CEYEHUs KoHyca (mapajieJbHOoe
OCHOBAHMIO U MPOXOJIALIEE YepPEe3 BEPILIUHY ), CEUYEHUs 1Iapa.

Hcnonb3oBaTh METOJIbI IMOCTPOEHUS CEYEHHWIl: METOJ CIEJ0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METOJ] IEPEHOCA CEKYIIEH MIOCKOCTH.

Jloka3pIBaTh reOMETPUUECKHUE YTBEPIKICHMSL.

[TpumenaTs reomeTpuyeckue (axkTbl ISl PEIICHUS CTEPEOMETPUUECKUX
3aJ1a4, MPEANOJaralolIMX HECKOIBKO IIAroB PEIICHMS], ECIIU YCIOBHS IPUMEHEHUS
3aJIaHbBI B SIBHOW 1 HESIBHOU (opme.

PemaTtp 3amaum Ha J0Ka3aTENbCTBO MAaTEMAaTHYECKUX OTHOLICHUM W
HaXO0KJEHUE T€OMETPUUECKUX BEIHYHH.

[IpumMeHsATh NporpamMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHHUKaLOHHBIE
CUCTEMBI [IPU PELICHUH CTEPEOMETPUYECKHX 3a/1ay.

[IpuMeHsATh NOJyYeHHbIE 3HAaHUSI HA TIPAKTUKE: CPAaBHUBATH, aHAIIM3UPOBATH
U OLICHHBATh PEANIbHbIE CHUTYallUH; MPUMEHATHh W3YUYEHHBIE MOHATHUS, TEOPEMBI,
CBOMCTBa B MpOLECCe MOUCKA pEUIeHUs MaTeMaTH4eCKu CHOpMYIHMPOBAHHON
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npoOsieMbl, MOJEIUPOBaTh pealbHbIE CHUTyallMM Ha S3bIKE TE€OMETPUH,
UCCIIE0BATh ITIOCTPOCHHBIE MOJEIH C UCIIOIb30BAHUEM T€OMETPUYECKUX MOHATUN
U TEOpeM, arrmapara ajreOpbl; pemarh MPAaKTHYECKUE 3a7aud, CBA3aHHBIE C
HAaXO0KJICHUEM T€OMETPUYECKUX BEJIMYHH.

NMmerp mnpencrtaBiaeHuss 00 OCHOBHBIX 3Talax pPAa3BUTHUS TEOMETPUM Kak
COCTaBHOM yacTu (pyHAaMEHTa pa3BUTHUS TEXHOJIOTHUM.

OcBoenue ydeOHOro kypca «BeposSTHOCTb M CTaTUCTHKa» Ha YpPOBHE
cpenHero oluiero oOpa3zoBaHus JOJKHO 00€CNeYnBaTh JOCTUKEHUE CIASAYIOMIMX
IPEIMETHBIX 00pa30BaTEAbHBIX PE3YJILTATOB:

CB00O0OIHO omepupoOBaTh MOHATUAMH: rpad, TIOCKui rpad, cBs3HbIN rpad,
nyTh B rpade, Lenb, UK, JEpeBO, CTENEHb BEPIIMHBI, AEPEBO CIYyYaHHOTO
DKCIIEPUMEHTA.

CB0OOOJHO OmNEepUpOBaTh MOHATHAMH: CIy4YallHBIA SKCIIEPUMEHT (OIIBIT),
Clly4ailHO€ COOBITHE, PJIEMEHTAPHOE CIydaiiHOe COOBITHE (DJIIEMEHTAPHBIN HUCXO/)
CIIy4ailHOrO  OmbITa; HAXOAUTb BEPOSTHOCTH COOBITMII B  ONBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITUSIMM.

Haxoauts u popmMyaupoBaTh COOBITHSA: NTEpeceueHue, 00beIMHEHNE TaHHBIX
COOBITUH, COOBITHE, MPOTHUBOMOJOKHOE JAHHOMY; HCIOIb30BaTh JAHATPAMMBI
DOlinepa, KOOPJIMHATHYIO NPSIMYIO JUIsl pelIeHusl 3a]ay; MOJIb30BaThbes (hopmysioi
CJIOKEHUSI BEPOSITHOCTEN JUIsl BEPOATHOCTEHN ABYX U TPEX CIIyYalHBIX COOBITUH.

OnepupoBaTb  MOHATUSAMM:  YCJIOBHAsg  BEPOSITHOCTb,  YMHOXEHUE
BEPOSITHOCTEW, HE3aBUCHUMbIE COOBITHS, JE€PEBO CIYyYalHOrO JKCIEPUMEHTA;
HAXOJIUTh BEPOSATHOCTU COOBITHI C TIOMOIIBIO MpaBWjia YMHOXXEHHS, JepeBa
CIIy4ailHOTO OTbITA, HCIOJb30BaTh (OPMYIY IOJHOM BEpOSITHOCTH, (Popmyiy
baifeca npu pemieHnn 3a1a4; OnpeesaTh HE3aBUCUMOCTh COOBITHIA TIO hOopMyTIe U
10 OPraHU3alMU CIy4aHOTO YKCIIEPUMEHTA.

[IpumensiTh H3yuyeHHbIE KOMOHMHATOpHbIE (GOPMYJIBI IS HEPEYUCIICHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTApPHBIX COOBITHI CIy4ailHOIO OMbITA, PELIEHUs
3a1a4 10 TEOPUU BEPOSITHOCTEH.

CBoOOAHO oOmepUpoOBaTh MOHATHSAMHU: OWHAPHBIA CIyYalHBIA  ONBIT
(ucnblTaHuE), yclex M HeyJada, HE3aBUCHMBIE HCHBITAHMS, CEpUSl UCIBITAHMIA;
HaXOJUTh BEPOSTHOCTH COOBITHI: B CEpUM MCIBITAHUN 1O TMEPBOrO ycnexa; B
CepUM UCIbITaHUN BepHyJUIM; B OMbITE, CBI3aHHOM CO CIy4YalHbIM BbIOOPOM W3
KOHEYHOU COBOKYITHOCTH.

CB0OOAHO OnepupoBaTh MOHATUSIMU: CIy4ailHasl BEJIMYMHA, paclipe/iesieHue
BEPOSITHOCTEH, AMarpamMMma pacrpejesieHusi, OuHapHas clydailHas BeJIMYWHA,
reoMeTpudeckoe, OMHOMHUAILHOE pacIipe/iesieHue.

OnepupoBarh MOHATHSMHU: COBMECTHOE pPACHPEACICHUE ABYX CIy4YalHbIX
BEJIMYMH; HUCIIOJIb30BAaTh TA0IMIly COBMECTHOI'O PACHpPEENICHUs JIBYX CIIy4alHBIX
BEJIMYMH JUIS BBIJCIICHUS PACHPENCICHUS KaKIOM BEIUYUHBI, OIpPEIACICHUs
HE3aBUCHUMOCTH CIIyYalHBIX BEJIUYHUH.

CB00OOAHO ONEPUPOBATH MOHATUEM MAaTEMATUYECKOT0 OXKUAAHUS CIIy4alHOM
BEJIMYMHBI (pacnpeereHus); TPUMEHSITh CBOMCTBA MATEMAaTHYECKOrO OKUIAHUS
IpU pElIeHUH 337a4; BBIYMCIATH MATEMATHUYECKOE OKHMJIaHWE€ OMHOMMAIIBHOTO U
r€OMETPUYECKOTO PACIIPEAEICHUN.
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CB00OOMHO OmepUpOBaTh MOHITHAMU: AUCTIEPCUS, CTAHJAPTHOE OTKIOHECHUE
CIy4allHOW BEJMYMUHBI;, NMPUMEHATh CBOWCTBA IHUCIEPCHUM CIIyYalHOM BEIMYHUHBI
(pactpeneneHus) NMpU PELICHUM 3a7a4; BBIYUCIATH JUCIEPCHUI0 U CTaHJapTHOE
OTKJIOHCHHE TEOMETPUUYECKOTO U OMHOMHAIIBHOTO Pacpe/IeTICHUH.

Boiuncnars BbBIOOpPOYHBIE XapaKTEPUCTUKU 1O JAHHOW BBIOOpKE U
OIICHUBATh  XAPAKTEPUCTUKU  TIECHEPAIBHOM  COBOKYIHOCTHM  JAHHBIX IO
BBIOOPOYHBIM XapakTepucTukaM. OIEHUBATh BEPOSITHOCTU COOBITUN U MPOBEPSTH
MPOCTEUIIINE CTaTUCTUYECKHUE TUIIOTE3HI, MOJIB3YSICh M3y4YEHHBIMU
pacnpeneneHusIMU.
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2. CTpyKTypa U coaepxkaHue y4eOHO! AMCHUIINHBI.
2.1. O0bem yueOHOM TUCHUILIMHBI U BUABI y4eOHOH padoThI.

Buj yyeOHoM padoThI Obnem
yacax

O0bem o0pa3oBaTe/IbHOI NPOrpaMMbl y4eOHOH AucHUIIMHBI | 340

B T.4. B pOpMe MPAKTHUECKOMN MOATOTOBKHU 0

N3 obmero odbema:

TEOpeTHUECKOoe 00yueHue 0

IIPAKTUYECKNE 3aHITUSA 322

caMoCTOATeNIbHas padoTa 0

KOHCYJIbTalluU 0

IIpomexyTounast arrectauus B popme IK3aMeHa 18
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2.2. TemaTnyeckuil IJIAH M COAEPKAHUE YUEOHOM JUCIUTIIAHBI.

HaumenoBanue
pa3aesioB U TeM

Copnep:xxanue y4yeOHOro marepuasna U (GopMbl OPraHM3alUM JeATEJbHOCTH
00y4YarIMXCcH

O0beM B uyacax /

TOM
popme

NMPAKTHYECKOM

qyucjiae

MOATrOTOBKH

Konnl
KOMIIeTEeHII I,

B | (hOpMHUPOBAHUIO

KOTOPBIX
crnocoo0cTByeT
3JIeMEHT
NPOrpamMMmbl

2

3

4

aszeqa 1. Anredpa u HayajaIa MaTeMATHYECKOI0 AHATN3A

167/0

Tema 1.1. MHOKeCTBO
JICHCTBUTEIIBHBIX YHCE].
MHOT0YJICHBI.
PanmionansHbie ypaBHEHUS
1 HepaBeHCTBA. CUCTEMBI
JIMHEWHBIX YPaBHEHUMN.

Coaep:xanue y4e0HOro marepuajga: MHOXeCTBO, Ollepalluy HaJl MHOXXECTBAMU U
ux cBouctBa. Jlmarpammbelr Ditnepa — Benna. [lpuMeHnenuwe TeopeTHko-
MHOKECTBEHHOI0 ammapara JJis pelleHds 3ajad. PanuoHanbpHBIE YHUCIA.
OOBIKHOBEHHBIE M JI€CATUYHBIE IPOOU, MPOLEHTHI, OECKOHEUHbIE NEPUOAUYECKUE
npodu. Ilpumenenue apoOell M MPOLEHTOB JUIsl PELICHUs NPUKIAJAHBIX 3a/1ad.
[elictBuTenbHble  4uciaa.  PalmoHanpHblE W MppalMOHAJIbHBIE  YHUCHA.
Apudmernueckue  omepauMd ¢ JACHCTBUTENBHBIMH  4McIaMH.  Mogayib
JEHCTBUTENBHOIO Ynciaa U ero cBoicTBa. [IpuOnmk€HHble BBIUMCICHUS, MpaBuiIa
OKpYIJICHUS, NPUKHJAKA M OLEHKA pe3ysbTara BblYMCICHUI. OCHOBHBIE METOMBI
peIeHus eNbIX U APOOHO-PAMOHANBHBIX YPAaBHEHHI W HEPABEHCTB. MHOTOUJICHBI
OT OJJHOM NepeMeHHOM. JleneHne MHOro4jeHa Ha MHOIOWIEH ¢ OcTaTKoM. Teopema
besy. Muorownensl ¢ uensiMu Koddduumenramu. Teopema Buera. Pemenue
CHCTEM JIMHEHMHBIX YpaBHEHHMW. Marpuia CUCTEMBbl JIMHEWHBIX YpPAaBHEHMI.
Onpenenurens MaTpulbl 2X2, €ro TreOMETPUYECKUH CMBICI M  CBOMCTBA;
BBIUMCJICHUE €r0 3HAYEHUS; NPUMEHEHUE OIPEACIUTENs Ul PEIICHUS CUCTEMBI
JUHENHBIX ypaBHEHUU. PemeHne NpUKIAgHBIX 3a1ad C IOMOIIBIO CHCTEMBI
JIMHEWHBIX YPAaBHEHUH.

18/0

B ToM 4nc/ie IpaKTHYeCKHe 3aHATHS:
IIpakTHyeckas paGora Nel) MHOXecTBO, omepaluy HajJ MHOXKECTBAMU U HX
cBoiicTBa. Jlnarpammsl Ditniepa—BeHHa.

2/0

IIpakTnyeckasi padora Ne2) PammonanpHble  uynciaa. OOBIKHOBEHHbBIE H

2/0

OK 1-9,
IIK 1.5, IIK 5.2




JIECSITUYHBIE TPOOH, MPOLIEHThI, OECKOHEUHBIE IEPUOANUECKHUE JPOOH.

IIpakTnueckass padora Ne3) [Ipumenenue apoGeil U MPOLEHTOB sl PELICHHS

NpUKIaaHBIX 3a1a4. [IpubnuKEHHbIE BEIUNCIEHUS], IPAaBUIIa OKPYTJICHUS, TPUKHIKA 2/0
Y OLICHKA Pe3yJIbTaTa BhIUYMUCICHUMN.
IIpakTuyeckas paGora Ned) JlelictBurenbHble uyucna. PanuoHanbHble U
UppalMoHanbHble uHchIa. ApUPMETHUYECKHE ONepalud ¢ ACHCTBUTEIHHBIMU 2/0
YHCJIAMHU.
IIpakTHyeckas padora NeS) Moaynb AeHCTBUTENBHOIO YUCIIA U €T0 CBOWCTBA.
OCHOBHBIE METOABI PEIHICHUS MEIbIX W JIPOOHO-palMOHATBHBIX YpaBHEHUU W 2/0
HEPABEHCTB.
IIpakTnueckass padora Ne6) MuorousneHbl OT OJHOW TepeMeHHOH. JlenmeHue 20
MHOTrOYJIEHAa HA MHOTOYJIEH C OCTATKOM.
IIpakTnueckas padora Ne7) PemieHue cuctem JUHEWHBIX ypaBHEHWH. Martpuia 20
CUCTEMBI JIMHEWHBIX YPAaBHEHUH.
IIpakTHyeckas padora Ne§) Onpenenurens MaTpuLbl 2X2, €r0 T€OMETPUYECKUN 20
CMBICI M CBOMCTBA; BBIUMCIEHHUE €0 3HAYEHUSI.
IIpakTHyeckas padora Ne9) [Ipumenenue onpenenutens Uisl PELIEHUS CUCTEMBI 20
JIMHENHBIX YPaBHEHUH.
Tema 1.2. Hatypanbsnbie u | Coaep:kanue yue0Horo Mmarepuana: HatypanbHsle u nemnsle uncina. [Ipumenenue
[eJIBIE YHCIIA. npu3HakoB aenumocTu nenbix unces, HOJl u HOK, ocratkoB no moaysnito, 4/0
anroputMa EBkina A1 peleHus 3a7a4 B LEeNbIX YUCIIax OK 1-9,
B ToM yKc/ie IPpAKTHYECKHE 3AHATHSA: IIK 1.5, IIK 5.2
IIpakTnueckas padora Nel() HatypanbHbie U Lienble ynca. 2/0
IIpakTnueckasi pabora Nell) Pemenue 3a1a4 B HEIbIX YHCIIAX. 2/0
Tema 1.3. Kommiekcubie | Conep:kanue y4eOHoro marepuaja: KomrmiekcHbie uncna. AnreOpandeckas u
qyucna. TpUTOHOMETpHUYecKass (OPMbI 3alMCH KOMIUIEKCHOTO dHcia. ApudmeTnyeckue
olepanyu C KOMIUIEKCHBIMH 4YHCIaMd. V300pakeHne KOMIUICKCHBIX YHCET Ha 10/0
KOOpaMHAaTHOM mmiockoctu. Popmyna Myaspa. KopHu n-oif crenenu wu3 OK 1-9,
KOMIUIEKCHOTO  uucia. IIpuMeHeHuMe KOMIUIEKCHBIX YHCENl JUIsl  pelleHUus [IK 1.5, TIK 5.2
(bU3NYECKUX U TEOMETPUUECKUX 3aau.
B Tom uMc/ie IpaKTHYECKHE 3AHATHSA:
IIpakTnueckass padora Nel2) KowmmiekcHple uyuciaa.  DopMbl  3amucu 2/0
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KOMIIJICKCHOI'O 4HcCjia.

IIpakTnueckass padora Nel3) Apudmernueckue omnepanuud C KOMIUIEKCHBIMH
YHCIaMH.

2/0

IIpakTHyeckas paGora Nel4) HM3o0pakeHue KOMIUIEKCHBIX 4YHCENl Ha
KOOPJAMHATHOM MJIOCKOCTH.

2/0

IIpakTuyeckas padora Nel5) dopmyna Myaspa. KopHu n-oif cremenu wus
KOMIIJIEKCHOT'O YHCIIA.

2/0

IIpakTuyeckasa padora Nel6) IlpuMeHeHne KOMIUIEKCHBIX YHUCEN JJISl PEIICHUs
(GU3NUECKUX U TEOMETPUUYECKHUX 3a1a4.

2/0

Tema 1.4. OyHkuuu u
rpauKH. Crenennas
byHKIUSA c LEJBIM
MOKa3aTeJeM.

Conep:xxanue y4yeOHOro marepuana: DyHKIMS, CMOCOOBI 3aJaHUS (DYHKIUH.
B3anmuo oOpartabie ¢yHknun. Komnoswmwms (ynkmmit. I'paduk  QyHKINH.
OneMeHTapHble NpeoOpa3zoBaHus rpadukoB Qynkiuil. OOnacte omnpeneneHus U
MHOKecTBO 3HaueHuil ¢pyHkuuu. Hynu @ynkuun. [IpomMexxyTku 3HaKOIIOCTOSHCTBA.
Yérupie u Heu€rtHole ¢Gynkuuu. Ilepuogmueckune ¢ynkmun. IIpomexyTku
MOHOTOHHOCTH (YHKIHMHA. MakCUMyMbl U MUHHUMYMBI QyHKuuu. Hambombiiee u
HalMEHblllee 3HaueHHe (QyHKIUM Ha mnpoMexyTke. JIuHelHas, KBaapaTWdHas U
IpOoOHO-IMHEHHAss (QYHKIUH. OJIEMEHTapHOE HWCCICIOBAaHUE H  IMOCTPOCHHE
rpa¢ukoB 3tux ¢GyHkumid. CTeneHb ¢ IEIbIM Moka3areiaeM. bunom HproToHa.
CrenenHass (yHKUMS C HATypajJbHBIM M IEJbIM ToOKa3areieM. EE cBoiicTBa u

rpaduk

18/0

B ToM 4nc/ie IpaKTHYeCKHe 3aHATHS:
IIpakTnyeckass padora Nel7) dyukuus, cnocoObl 3anaHus GyHKUMU. B3zaumHO
obparubie dyHkuuu. Kommosumms ¢GyHKIHHA.

2/0

IIpakTHyeckas padora Nel8) ['pabuk dyHKIIMH.

2/0

IIpakTuueckass padora Nel9) DOnemeHtrapHble TmpeoOpa3oBaHus T'pauKOB
GyHKUIUH.

2/0

IIpakTuueckass padora Ne20) OOnacTe omnpefeneHHs U MHOXKECTBO 3HAUYCHUU
¢yukuuu. Hynu ¢pynkunu [IpoMexyTKU 3HAKOTIOCTOSTHCTBA.

2/0

IIpakTuueckass pad6ora Ne2l) Uérneie m Heu€étHble (yHkmuu. [lepuommueckue
dyHKUIMU.

2/0

IIpakTnyeckass paGora Ne22) [IpoMexyTKM MOHOTOHHOCTH  (DYHKIIUH.
MakcumMyMbl W MUHUMYMBI (QyHKImH. Hawmbonbpliee w HauMeHblee 3HAUCHHE

2/0

OK 1-9,
IIK 1.5, TIK 5.2
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(GYHKIIMM Ha IPOMEXKYTKE.

IMpakTuyeckas padora Ne23) JluneitHas, kBagpatudHas W JPOOHO-JIMHEHHAsS
byHKIMH. DIeMeHTapHOE HCCIeA0BaHUE U MIOCTPOSHUE TPAPUKOB ITUX (PYHKITHIHA.

2/0

IIpakTHyeckas padora Ne24) Crenens ¢ nenaslM nokasareneMm. bunom HeroToHa.

2/0

IIpakTnueckass padora Ne25) CreneHHas (QyHKIUS C HaTypaJbHBIM U IEJIBIM
nokazatesneM. E€ cBolicTBa u rpaduk.

2/0

Tema 1.5.

Conep:xxanue y4eOHOro matTepuana: ApupMETHYECKHA KOPEHb HATypaIbHOU

ApudmeTniecknii KOpeHb
n-oit CTCIICHH.
WppanmonanbHbie
YpPaBHEHUS.

CTerneHu M ero cBoiictBa. IIpeoOpa3oBaHus YMCIIOBBIX BBIPAKEHHM, ColEprKallux
creneHM U KopHH. HppanumonanbHble ypaBHeHHs. OCHOBHBIE METONbI PEILICHUS
UppPAalMOHAIBHBIX ~ ypaBHEHHMH  PaBHOCHIBHBIE  mEepexoisl B PEIICHUU
UppalMOHATbHBIX ypaBHeHHH. CBoiicTBa M rpaduK KOpHS N-OM CTENEHU Kak
(GYHKLIMU OOpaTHOM CTENEHH C HATypaJIbHBIM MTOKa3aTeIeM.

6/0

B ToM Ymc/ie IPAKTHYECKHE 3aHATHA:

IIpakTuueckasi pa6ora Ne26) ApudMeTnuecKknii KOpeHb HATYpPaJIbHOW CTEIICHH U
ero cpoicTBa. [IpeoOpa3zoBaHus YHCIOBBIX BBIPAXKECHUH, COAEPIKAIIMX CTEIECHH H
KOPHH.

2/0

IIpakTHyeckas padora Ne27) MppaunonanbHble ypaBHEHHs. OCHOBHBIE METOMBI
peleHUs] MpPPAaLMOHANIbHBIX ypaBHEHMH. PaBHOCHIIBbHBIE NEpexolbl B PpEIICHUU
VPPALMOHAIBHBIX YPaBHEHUII.

2/0

IIpakTuueckass padora Ne28) CpoiictBa U TpaduK KOpPHS N-0M CTENEHW Kak
(GyHKIMK OOpaTHOM CTENEHH C HATypaJIbHBIM MTOKA3aTEIIeM.

2/0

OK 1-9,
IIK 1.5, IIK 5.2

Tema 1.6. [TokazarenpHas
¢byukaus. [lokazaTenbHbIe
ypaBHEHUS.

Conep:xanue yue0HOro Marepuasa: CTeneHb ¢ pallMOHAIbHBIM [MOKa3aTeIeM U €€
cBorictBa. IlokazarenpHas ¢yHKuMs, €€ cBoWcTBa W Tpaduk. Mcmomp3zoBaHue
rpa¢puka (yHKIOMM I8 peuleHuss ypaBHeHMH. [lokazaTenbHble  ypaBHEHHUS.
OcHOBHbBIE METO/IbI PEIICHHUS TOKA3aTENbHBIX YPAaBHEHU.

10/0

B ToMm unc/ie NpaKTHYeCKHE 3aHATHSA:
IIpakTnueckass padora Ne29) CreneHb C palMOHAJIbHBIM IOKa3aTelieM U €€
CBOWCTBA.

2/0

IIpakTuyeckas padora Ne30) [TokazarenpHasi pyHKIMS, €€ CBOWCTBA U Tpad UK.

2/0

IIpakTHyeckas padora Ne31) lcnonb3oBanue rpaduka QyHKIUU A PELLICHUS
YpaBHECHUH.

2/0

OK 1-9,
IIK 1.5, IIK 5.2
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IpakTuueckas padora Ne32) [lokazarenbHble YpaBHCHHUSI.

2/0

IIpakTHyeckas padora Ne33) OcHOBHBIE METOABI PEIICHHS IOKAa3aTEJIbHBIX

. 2/0
YpaBHEHUH.
Tema 1.7. | Conep:xkanne y4eOHOro martepuana: Jlorapupm umcna. CpoiicTBa jorapudma.
Jlorapudpmuueckas Hecatuunple ¥ HaTypajbHble Jjorapudmsl. IlpeoOpa3oBanue BblpakeHUH,
byHKIHS. conmepkanux Jiorapupmel. Jlorapupmudeckass QyHkmms, e€ CBOWCTBa W rpaduk. 10/0
Jlorapupmuueckue Hcnonb3oBanue rpaduka GyHKUMU A7 pelieHust ypaBHeHH. Jlorapudmuyeckue
YpaBHEHHSI. ypaBHeHHs. OCHOBHBIE METOJBl pEIICHUS JOTapU(PMHUYECKUX YpPaBHEHHIL.
PaBHOCHIIBHBIE IEPEXObI B PEIIEHUH JOrapu(pMUUECKUX YPABHECHHH.
B ToM ync/ie IpaKTHYeCKHe 3aHATHS:
IIpakTnyeckass padora Ne3d4) Jlorapudpm wuymcna. CpoifctBa morapudma. 20 OK 1-9
JlecATHYHBIC U HATYpAIBHBIC JOTapU(PMBI. K 1.5 HK’ 59
IIpakTnueckass padora Ne35) IIpeoOpazoBaHue BBIPAKEHUH, COJEpKAIUX 20 7 '
J0TapuMBL.
IIpakTnueckass padora Ne36) Jlorapupmuueckas ¢yHkus, e€ cBoiicTBa U 20
rpaduk. Ucnons3oBanue rpaduka QyHKIIUU 1)1 pEIICHUS] YpaBHEHUH.
IIpakTnyeckas padora Ned7) Jlorapupmudeckue ypaBHeHUs1. OCHOBHbBIE METO/IbI 200
peleHust Jorapu(pMUUECKUX YPaBHEHHH.
IIpakTuyeckas padora Ne38) PaBHocunbpHBIE TepexoAbl B PELICHUU 200
JOrapu(pMHUUECKUX YPABHEHUH.
Tema 1.8. | Conep:xanme y4eOHOro Martepuaja: OCHOBHbIE METO/IbI PEMICHUS TTOKA3aTEIbHbBIX
HppanmoHansHble, U JorapupmMuuecKux HepaBeHCTB. OCHOBHbBIE METOABI PEIICHHS UPPALMOHAIBHBIX 6/0
IIOKa3aTesIbHbIE U | HepaBeHCTB. ' paduueckue MeTonbl pelIeHus] UpPALMOHAIbHbIX, IOKA3aTEeIbHBIX U
norapupMuUEcKue JorapupMHUECKUX YpaBHEHUH 1 HEPABEHCTB.
HEPaBEHCTBA. B ToM 4ucJie IpaKTHYeCKHe 3aHATHS: OK 1-9
IIpakTHyeckas padora Ne39) OcCHOBHbIE METOABI PELICHMS HPPaLMOHAIBHBIX 200 K 1. S,HK’ 59
HEPaBEHCTB.
IIpakTuyeckas padora Ne4()) OcHOBHBIE METOABI PEIICHUS IOKAa3aTEJIbHBIX U 20
JorapupMHUUECKUX HEPABEHCTB.
IIpakTHyeckas padora Ne4l) I'paduueckne MeTolbl pelIeHUs] UPPALMOHAIBHBIX, 20
NIOKa3aTeJIbHbIX U JIorapu(pMUUECKUX YPaBHEHUH U HEPABEHCTB.
Tema 1.9. Cucremsl | Conep:xkanue yv4yeOHOro marepuasa: (CucreMa M COBOKYNHOCTb YpPaBHEHHIA. 6/0 OK 1-9,

22




panMoOHAIBHBIX,
UppaoHaIbHBIX
MOKa3aTeNbHBIX "
JorapupMHUUECKUX
YpPaBHEHU.

PaBHOCWIIbHBIE CHUCTEMBI U CHUCTeMBI-celcTBUsA. OCHOBHbIE METONbl pPEIIEeHUs
CUCTEM H COBOKYHHOCTCﬁ palluOHAJIBHBIX, HPPANHOHAJIbHBIX, IOKA3aTCIbHBIX U
norapupmMuueckux ypaBHeHUH. [I[puMeHeHHe ypaBHEHUH, CHCTEM U HEPABEHCTB K
PCIICHHUIO MATCMATHYCCKUX 3adad MW 3adad U3 Pas3IMYHbIX 06HaCTeﬁ HAayKu H
peanbHOM KU3HH, HHTEPIPETALHS] MOTYYSHHBIX PE3YJIbTAaTOB.

B ToM yncJie IpaKTHYeCKHe 3aHATHA:
IIpakTHyeckas paGora Ne42) CucreMa UM COBOKYNHOCTb  YPaBHEHHH.
PaBHOCHIJIbHBIE CHCTEMBI M CUCTEMBI-CIIE/ICTBUS.

2/0

IIpakTyeckas pabora Ne43) OcCHOBHbIE METOABI pPEILIEHHA CUCTEM U
COBOKYITHOCTEH  palMOHAJbHBIX,  HMppalMOHAIbHBIX,  IOKa3aTEeJIbHBIX U
JorapupMHUUECKUX YPAaBHECHUH.

2/0

IIpakTHyeckas padora Ne44) [IprmeHeHHEe ypaBHEHUI, CUCTEM U HEPABEHCTB K
pELICHUI0O MaTeMaTUYeCKUX 3aJad M 3a7ad M3 pas3iMyHbIX oOjacTell HayKu H
peanbHOM )KU3HH, HHTEPIIPETALVs] TOTYYEHHbIX PE3YJIbTAaTOB.

2/0

IIK 1.5, IIK 5.2

Tema 1.10. 3amaun ¢
napaMeTpamH.

Coaep:xxanue  yyeOHOro marepuaja: PanuoHanbHble, HppPaLUOHAIBHBIE,
MOKa3aTeNbHbIE, JIOTApU(PMUYECKUE U  TPUTOHOMETPUYECKHWE  YpaBHEHUS,
HEpaBeHCTBA M cHUCTeMbl C mnapamerpamu. [locTpoeHne u wucciaenoBaHue
MaTeMaTUYECKUX MOJIECTIEH pEAIbHBIX CUTyalluid C MOMOIIBI0 YPAaBHEHHM, CUCTEM
YPAaBHEHUI U HEPABEHCTB C ITapaMeTpPaMHu.

4/0

B TOM uncie NpaAKTHYECKHE 3aAHSATHS:

IIpakTHyeckas pabdora Ned4S) PanyoHanbHble, MppallMOHAIbHbIE, I0KA3aTEIbHBIE,
JorapupMUUECKUE U TPUTOHOMETPUYECKNE YpaBHEHHUs, HEPABEHCTBA M CHUCTEMEI C
napamMeTpamH.

2/0

IIpakTnueckass padora Ne46) IloctpoeHne W HUCCIEIOBAaHHE MAaTEMaTHUYECKUX
MOJCJIEH peaJbHbIX CHUTyallUd C IIOMOINBIO YpPaBHEHMH, CUCTEM YpPAaBHEHUU H
HEPABEHCTB C TapaMeTpaMu

2/0

OK 1-9,
IIK 1.5, IIK 5.2

Tema 1.11.

Conep:xanue yuyeOHOro marepmuana: CHHYC, KOCHMHYC, TaHT€HC U KOTAaHIEHC

Tpuronomerpuyeckue
BBIPAKEHUS U YPABHEHHUS.

YHCJIOBOIO apryMeHTa. ApPKCHHYC, AapKKOCHHYC U apKTAHI'€HC YHCJIOBOTO
apryMeHra. Tpuronomerpuyeckas OKPYXHOCTb, olpesiesieHue
TPUTOHOMETPUYECKHX GbyHKUMH YHCIIOBOTO apryMeHTa. OcHOBHBIE
TpuroHomerpudeckue  ¢opmyasl.  [IpeoOpazoBaHne  TPUTOHOMETPHUECKUX
BbIpa)keHUil. PerieHne TpUroHoMeTpuuecKuX ypaBHEHHH.

14/0

OK 1-9,
IIK 1.5, IIK 5.2
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B ToM 4nc/ie IpaKTHYeCKHe 3aHATHS:
IIpakTyeckas padora Ne47) CuHycC, KOCUHYC, TAHT€HC U KOTaHI'€HC YHUCIIOBOIO

apryMeHTa. ApKCHHYC, apKKOCHHYC M apKTaHT€HC YHCJIOBOTO apryMEHTa. 2/0
IIpakTHyeckas padora Ne48) TpuronomeTpruyeckas OKpyKHOCTb. 2/0
IIpakTuueckass padora Ne49) OmnpeneneHue TPUTOHOMETPUUYECKHX (YHKIIUNA 20
YHCJIOBOT'O APTYMEHTA.
IIpakTuueckasi pa6ora NeS0) OcHOBHBIC TPUTOHOMETPUIECKHUE (DOPMYIIBI. 2/0
IIpakTHyeckas padora Ne51) [IpuMeHEHHE TPUTOHOMETPUISCKUX POPMYIL. 2/0
IIpakTnueckass  padora  Ne52)  IlpeoOpa3oBaHue  TPUTOHOMETPHUUECKUX 20
BBIPKCHHUII.
IIpakTHyeckas pa6ora NeS3) PenieHrie TpUroHOMETPUYECKUX YPABHEHUIA. 2/0
Tema 1.12. I'paduxu | Comep:kanue yueOHOro martepuana: TpuroHomerpuueckue GyHKIUH, UX
TPUTOHOMETPUIECKUX cBoiicTBa u rpaduku. OTOOP KOPHEH TPUTOHOMETPUIECKHIX YPABHCHUN C IIOMOIIBIO 8/0
GbyHKIUH. TPUTOHOMETPHUECKON OKPYKHOCTH. PellieHre TpUroHoMeTpHueCKiX HEPaBEHCTB
Tpuronomerpuyieckue B Tom uMc/ie IPpAKTHYECKHE 3AHATHSA:
HEpaBeHeTRa. IpakTuyeckas padora Ne5S4) ['paduku TPUrOHOMETPHIECKUX (DYHKIIHIA. 2/0 OK 1-9,
IIpakTuyeckas padora NeS5) CpoiicTBa TpapUKOB TPUTOHOMETPHUICCKHX 20 K 1.5, TIK 5.2
GYHKIHA.
IMpakTuyeckas padora Ne56) OTOop KOpHEH TPUTOHOMETPUUCCKUX YPABHCHHU C 20
MOMOIIIHIO TPUTOHOMETPUUIECKON OKPYKHOCTH.
IIpakTuueckas pa6ora NeS7) PernieHre TpUroHOMETPUIECKUX HEPABEHCTB 2/0
Tema 1.13. | Conep:xanue y4eOHOro marepuaja: IlociemoBaTelbHOCTH, CIIOCOOBI 3aJaHHS
[TocnenoBarenbHOCTH U | MOCHEQOBAaTeNbHOCTEH. MeTon MareMaTH4yeckoil WHAYKIMH. MOHOTOHHBIE H
MIPOTPECCUM. OTpaHWYCHHBIC TIOCJICIOBATCIILHOCTH. VcTopusi aHanmm3a OCCKOHEYHO MAIbIX.
ApudmeTnueckass M TeOMETpHUEcKas IMporpeccud. beckoHedyHo yObIBaroIas 12/0
reomeTrpudeckas nporpeccusi. Cymma O€CKOHEUHO YOBIBAIOIIEH T€OMETPHUUECKOM OK 1-9,
Iporpeccuu. JIMHENHBIN U 3KCIIOHEHIMAIBHBIA pocT. Uucno e. @opmyna CIOKHBIX K 1.5, TIK 5.2
MpOILIEHTOB. VIcrmonb30BaHWE TPOTPECCHU Ui PEIICHUs peajbHBIX 3ajad
IPUKJIATHOTO XapaKTepa.
B Tom unc/ie npakTHYeCcKHe 3aHATHSA:
IlpakTuueckass padora NeS8) IlocienoBaTrenbHOCTH, CIOCOOBI  3aaHUs 2/0

24




IOCJIEAOBATEIILHOCTEH.

IIpakTHueckas padora NeS9) Meton MaTeMaTuyeCKOW HHAYKIUU. 2/0
IIpakTHyeckas padora Ne60) MoHOTOHHBIE " OTrpaHUYCHHBIC 20
nocneaoBareabHoCTU. MicTopus aHann3a 6€CKOHEYHO MaJIbIX.
IIpakTuueckasi pa6ora Ne61) Apudmerndeckas u reoMeTpuIecKasi IPOrPECCHH. 2/0
IIpakTnueckass padora Ne62) beckoHeuHo yObIBaromass reoMeTpudecKas 200
Iporpeccusi.
IIpakTHyeckas padora Ne63) Dopmysia CI0KHBIX TPOLEHTOB. 2/0
Tema 1.14. HenpepoiBabie | Coaep:kanue y4eOHOro martepuana: HenpepoiBHbIE (YHKIIMM U WX CBOWCTBA.
¢bynkuun. [IponsBoHast. Touka paspeiBa. AcumntoTel TpadukoB ¢yHkuuid. CpolicTBa  GyHKIHHA
HETPEPhIBHBIX Ha OTpe3Ke. MeToJ WHTEpPBAIOB Ui pEIICHUS HEPaBEHCTB.
[IpumeHneHne CBOWCTB HENMpephIBHBIX (PYHKIWN 171 perneHus 3axad. [lepsas u 17/0
BTOpasi mpousBoAHble (yHKIMH. OnpenencHue, TeOMETPUUECKUN U (U3NIECKHIA
CMBICJT IPOU3BOTHOM. YpaBHEHUE KacaTelbHOHN K rpaduky pynkiuu. [IpousBoansie
sneMeHTapHbIX (QyHKUMHA. [Ipom3BopHAs CyMMBbI, TNPOU3BEACHHS, YaCTHOTO H
KOMITO3HMIINH (DYHKITHH.
B ToM yucJie IpaKTHYeCKHe 3aHATHS:
IlpakTuueckasi pa6ora Ne64) HenpepoiBHble HYHKIIMM U UX CBOMCTBA. 2/0 OK 19,
IIpakTHyeckas padora Ne65) [Tpenen yHkumm. 1/0 IK 1.5, IIK 5.2
IIpakTnueckas padbora Ne66) OCHOBHBIEC BH/IbI HEONPEIEIEHHOCTEM. 2/0
IIpakTHyeckas padora Ne67) MeTopl pacKpbITHSI HEONPEIETEHHOCTEM. 2/0
IIpakTHyeckas padora Ne68) MeTtoq MHTEpBaAJIOB ISl PEILICHUSI HEPABEHCTB. 2/0
IlpakTuueckas padora Ne69) IlepBasi u BTopasi mpoOM3BOIHBIC (DYHKITHH. 2/0
IIpakTyeckas padora Ne70) [IponsBoaHbIC 2IeMEHTAPHBIX (DYHKITHA. 2/0
IIpakTHyeckas padora Ne71) IIpousBonHas CyMMBbI, IPOU3BENEHUS, YaCTHOTO U 20
KOMITO3UIIUH (PYHKITHI.
IIpakTHyeckas pa6ora Ne72) Pemenue 3a1a4 10 HaX0KICHUIO IPOU3BOIHbIX. 2/0
Tema 1.15. Mccnenosanne | Coaep:kanue ydeOHoro Mmarepuana: IIpuMenenue npou3BoJHON K UCCIIET0BAHUIO
byHKIMi ¢ momouiblo | GyHKUMH Ha MOHOTOHHOCTH M OKCTpeMyMbl. HaxokneHue HamOonbliero u OK 1-9
IIPOU3BOJHOM. HAMMEHBIIETO 3HAYEHHUs HemnpepblBHOM (yHKIMM Ha otpe3ke. [Ipumenenue 10/0 1K 1.5, HK’ 59

MIPOU3BOAHON /TSI HAXOXKACHUS HAWITYYIIET0 PEIICHNUs B MPUKIIAIHBIX 3a/1a4dax, s
OTpeJeNIeHUs] CKOPOCTH W YCKOPEHHs Tpollecca, 3agaHHoro GopMmynod wim
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rpadpukoM Kommnosunus ¢ysknmii. ['eomerpudeckne o0pa3bl ypaBHEHUH U
HEPABEHCTB Ha KOOPAMHATHOM IJIOCKOCTH.

B ToM unciie npaKkTHYECKHE 3aHATHS

IIpakTHyeckas paGora Ne73) IIpumeHeHHEe NPOM3BOAHONM K HCCIEIOBAHUIO
(GYHKIIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI.

2/0

IIpakTnyeckass padora Ne74) HaxoxneHue HamOONBIIET0 M HAUMEHBIIETO
3HAYEHUs] HENPEPHIBHON (YHKIIMH HA OTPE3KE.

2/0

IIpakTHyeckas padora Ne75) [IpumeHeHne Npou3BOIHON B IPUKIAIHBIX 3a/1a4ax,
JUIsL OIPEJICNIEHUS CKOPOCTH, 3a/1aHHOM POpMYJI0H WK rPaQUKOM.

2/0

IIpakTHyeckas padora Ne76) [IpuMmeHeHre NPOU3BOIHON B MPUKIAIHBIX 3a/1a4ax,
JUIs OTIPEJINIEHUs] YCKOPEHHsI ITpoliecca, 3a1aHHOro (hOpMyJION WK Tpa(UKOM.

2/0

IIpakTnyeckas padora Ne77) Komnosunust ¢pynkuuid. I'eomerpuyeckre oOpasbl
YpaBHEHUW U HEPABEHCTB HAa KOOPAMHATHOMN MJIOCKOCTH.

2/0

Tema

1.16.

Conep:xanue _y4yeOHOro marepuaga: IlepBooOpa3Hasi, OCHOBHOE CBOWCTBO

[TepBooOpasnas
HHTETpajl.

nepBooOpasHbiX. [lepBooOpasHbie 31eMeHTapHbIx QyHKIuMi. [IpaBuna HaxoxaeHHUS
nepBooOpa3HbiX. MHTerpan. ['eomeTpuueckuwii cMbICI WHTErpaia. Berawcienue
omnpenenéHHoro uHTerpana no ¢opmyne Heiorona — JleitOnuma. [Ipumenenue
UHTErpajla JJi1 HaxXOoXKJAEHUs Iulomaned IUlIockux ¢uryp U 00bEMOB
reomeTpuueckux Ten. Ilpumepsl pemeHuit nuddepeHIuanbHbIX  yYpaBHEHUI.
MaremaTueckoe  MOJEIMPOBAHUE  PEAJbHBIX  IPOLECCOB €  MOMOIIBIO
nudepeHIMATBHBIX YPAaBHCHHM.

14/0

B ToM 4ucJie IpaKTHYeCKHe 3aHATHS:
IIpakTnueckass  padora Ne78) IlepBooOpaszHasi, OCHOBHOE  CBOHCTBO
nepBOOOPa3HBIX.

2/0

IIpakTnyeckas padora Ne79) [lepBooOpa3nbie 31eMeHTapHbIX GyHKUUH. [IpaBuna
HaXO0XJICHHUS IEPBOOOPA3HBIX.

2/0

IIpakTuueckas padora Ne80) Heonpenenenuwiii uuTerpan. ['eomerpuyeckuii
CMBICJI HHTETpaJIa.

2/0

IIpakTnueckasi padora Ne81) HaxoxxeHre HEONPEAESICHHOTO HHTErpaa.

2/0

IIpakTyeckas paGora Ne82) BrruncineHue onpenenéHHOr0 HMHTETpana IIo
dopmyne Hetorona — Jleitbauna.

2/0

IIpakTHyeckas padora Ne83) IlpumeHeHue wuHTErpaja s HaX0XKJICHUS

2/0

OK 1-9,
IIK 1.5, IIK 5.2
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TUIOIIAACH TUIOCKUX (GUTYP ¥ 00bEMOB T€OMETPHUUECKUX TEIL.

IIpakTnueckass padora Ne84) Ilpumepsl pemenuil auddepeHaTbHbIX
YPABHEHUH.

2/0

Pa3nes 2. 'eometrpusi

102/0

Tema 2.1. BBenenme B
CTEPEOMETPHIO

Conep:xxanue y4eOHOro martepuana: OCHOBHBIE IPOCTPAHCTBEHHBIE (UTYPBHI.
[lonsTHs CcTepeoMeTpuu: TOYKa, MpsAMasi, MIOCKOCTb, MPOCTpaHCTBO. OCHOBHBIE
MpaBuJIa U300paKEHHUS HA PUCYHKE TIOCKOCTH, MapalIeIbHBIX MPSIMBIX (OTPE3KOB),
cepenuHbl oTpe3ka. [IoHATHA: mepecekaromuecss IIOCKOCTH, IEpeceKaromuecs
npsMass M IJIOCKOCTH; TOJYHPOCTPAHCTBO. MHOTOTPaHHUKH, HU300paskeHHe
MPOCTEHIINX MPOCTPAHCTBEHHBIX (PUTYp, HECYHIECTBYIOMUX OOBEKTOB. AKCHOMBI
CTEpEOMETpUU M TepBble cleAcTBUA U3 HUX. CrocoObl 3a7aHus TPSAMBIX H
MI0CKOCTeW B mpocTtpaHcTBe. OOO03HAYECHHS TPSIMBIX U IUTOCKOCTeH. CeueHus.
N3o0pakenne ceyeHni mupaMuibl, Ky0a U MPU3MbI, KOTOPBIE MPOXOAAT Yepe3 ux
pé6pa. M3oOpakeHue mepeceueHns MOJNYYCHHBIX IUIOCKOCTeH. PackpammBanme
IIOCTPOCHHBIX CEYEHHUH pa3HbIMU [BETaMH. MeTon cinemoB Al HOCTPOEHUs
ceueHnil. CBOMCTBA TNepeceyeHui NpsMbIX U miIockocTed. [locTtpoeHne ceueHuii B
nupamuzie, Kyoe mo tpéMm Toukam Ha pébpax. Co3maHue BBIHOCHBIX YepTeXe U
3alKCh IIAroB MOCTpoeHus. Teopema O MPOMOPLUUOHAIBHBIX OTpe3kax. IlomoOue
TpeyroJibHUKOB. Teopema Menenas. Pacuérbl B c€UeHUAX HAa BBIHOCHBIX YEPTEkKAX.
Hcropust pa3BUTHS IITITAHUMETPUHU U CTEPEOMETPHH.

8/0

B ToM unc/ie NpaKTHYeCKHE 3aHATHS:

IIpakTuueckass  padora  Ne85)  OcHOBHBIE  TOHATHS  CTEPEOMETPHH.
MHororpaHHuKH, H300pakeHNEe MPOCTEHIINX MPOCTPAHCTBEHHBIX (PUTYP.

2/0

IIpakTHyeckas padora Ne§6) AxcroMbI CTEPEOMETPUU U CIAEACTBHSI U3 HUX.

2/0

IIpakTnyeckas padora Ne87) N3o6paxenue ceueHU MupaMuabl, Kyoa U IPU3MBL,
KOTOpBIE MIPOXOAT Yepes3 ux peéopa.

2/0

IIpakTHyeckas padora Ne88) Merox cnegoB Uil TOCTPOEHUS CEUYECHM.
ITocTpoeHue ceueHuii B nupamue, Kyoe 1o Tpém ToukaM Ha pEopax.

2/0

OK 1-9,
IIK 1.5, IIK 5.2

Tema 2.2. Bisaumboe
pacmlooKeHUe MPSMBIX B
MIPOCTPAHCTBE

Coaep:xxanue yvyeOHOro marepuwana: BzauMHOe pacnojio)keHuUE TpPSMBIX B
npoctpancTBe. CkpemuBatoniecs npsmbie. [Ipru3Haku CKpelrBarOIMXcs MPsMbIX.
[TapanneneHble TpsIMBIE B NOPOCTpAHCTBE. Teopema O CyHIECTBOBAaHUU U
€JIMHCTBEHHOCTH TMpSIMOW MapajuleIbHOW JaHHOW MPsIMOM, MPOXOJSIIEH Yepe3

8/0

OK 1-9,
IIK 1.5, TIK 5.2
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TOYKY MNPOCTPAHCTBA M HE JIeKAlllell Ha JaHHOW mpsamoil JleMma o mepecedeHuun
NapaJuIeIbHBIX IPSMBIX IJIOCKOCTBIO. IlapamensHocTs TpEX mpsaAmbIX. Teopema o
TPEX MapauleNbHBIX MpsAMBIX. TeopemMa O  CKPEIIUBAIOIUXCA — IPSIMBIX.
[TapannensHoe  mpoektupoBaHue.  OCHOBHBIE  CBOMCTBAa  MapajuieIbHOIO
NpOEKTUpPOBaHUA. M300paxkeHne pasHbIX (UIYyp B MapauleNbHOM MPOEKIUH.
IlentpanpHas mpoekuus. YIoil C COHANPABICHHBIMU CTOPOHAMH. YTIOJI MEXKIY
OpsMBIMU.  3afadyd HAa JOKAa3aTeJbCTBO M HCCIECNOBAaHME, CBSA3AHHBIE C
PAaCIIOJIOKEHUEM IIPSIMBIX B IPOCTPAHCTBE

B ToM unciie npaKkTHYECKHE 3aHATHS

IIpakTnueckas padora Ne89) B3anmHoe pacnonoxeHue NpsiMbIX B MPOCTPAHCTBE.

2/0

IIpakTHyeckas padora Ne90) Teopembl 0 napajlIeIbHOCTH.

2/0

IIpakTyeckas padora Ne9l) IlapamienbHoe NPOEKTUPOBAHHE, OCHOBHBIE
CBOWCTBA. APAJUIEIBHOTO IPOEKTUPOBAHMSI.

2/0

IIpakTHyeckas padora Ne92) 3agaun Ha J0OKa3aTENbCTBO M MCCIIEJOBAHME,
CBSI3aHHBIE C PACIIOJIOKEHHEM MPSIMbIX B IPOCTPAHCTBE.

2/0

Tema 2.3.

Conep:xanue y4yeOHOro marepuana: [loHATHS: NapaIeIbHOCTh TNPSIMOH |

[TapamienbHOCTh MPSAMBIX
" IJIOCKOCTEN B
MIPOCTPAHCTBE

IUIOCKOCTH B IpocTpaHcTBe. IIpu3HaK mnapajieIbHOCTH NPSMOM M IUIOCKOCTH.
CpolicTBa mapameIbHOCTH MPSAMOM M IUIOCKOCTH. ['eomMeTpuueckue 3anadu Ha
BBIUMCJICHUE W JO0Ka3aTEJIbCTBO, CBA3aHHBIE C MApPAJUICIBHOCTBIO INPAMBIX U
IUIOCKOCTEM B mpocTpaHCcTBe. [locTpoeHue cedeHus, NpPOXOIAIIEro 4epe3 AAHHYIO
NPSMYI0 Ha 4YEPTEXKE MU NApaUICIbHONO JIpyrod mnpsMou. Pacuyér oTHOLIeHHi.
[MapannenbHass mNpoekuMs, NPUMEHEHHE JJs IOCTPOCHUS CeYeHWil Kyba u
napautenenunena. CpolicTBa mnapaulenenunena u npusmsl.  [lapamiensHble
mwiockoctu. Ilpu3Hakm mapaimenbHOCTH  ABYX — Iockocted. Teopema o
NapajuIeIbHOCTH W E€AMHCTBEHHOCTH IUIOCKOCTH, NPOXOZSAIIEH 4Yepe3 TOUYKY, HE
NPUHAJICKAILYI0 JAHHOW IJIOCKOCTH U CleACTBUA U3 He€ CBOMCTBA MapalieIbHbIX
IUIOCKOCTEM: O MapajuIeIbHOCTH NPAMBIX NEPECEYEHHsS INPU NEPECEUEHUM IBYX
NapajuleNIbHBIX IUIOCKOCTEW TpeTbhel; 00 OoTpe3kax MNapajuleNbHBIX MPSAMBIX,
3aKJIIOYEHHBIX MEXIy NapajUIeIbHBIMHM IUIOCKOCTSIMHU; O IEPECEYEHUU NPSMOHN ¢
JBYMsI ITApaJUIEIbHBIMU INIOCKOCTSIMHU

8/0

B TOM uncie NpaKTHYEeCKHE 3aAHATHSL:

IIpakTHyeckas padora Ne93) IlapamienbHOCTh NpsMOM M IUIOCKOCTH B

2/0

OK 1-9,
IIK 1.5, IIK 5.2
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IMPOCTPAHCTBE, IIPHU3HAK U CBOﬁCTBa, 3aJa491 Ha BBIYUCJICHUC U JOKa3aTCIbCTBO.

IIpakTuueckas padora Ne94) Iloctpoenue ceueHus, NPOXOIAIIETO Yepe3 JaHHYIO
MPSMYIO HA YEPTEKE U NMapaUICIbHOTO IPYTror MPsSMO.

2/0

IIpakTHyeckas padora Ne95) Pacuér ortHomenwii. IlapannensHass mnpoekuus,
OpUMEHEHHEe MAJIs TOCTPOEHHUs ceueHui Kyba u mapaienenunena. CBoiicTsa
HapauIeIenuneaa u MpU3MBL.

2/0

IIpakTHyeckas padora Ne96) IlapamienbHble IUIOCKOCTH, NIPU3HAKU, TEOPEMBI U
CBOMCTBA.

2/0

Tema 2.4.

Conep:xxanue y4yeOHoro marepuana: [loBropenue: teopema Iludaropa Ha

[TepieHAMKYIAPHOCTH
IPSAMBIX U IUIOCKOCTEW B
MIPOCTPAHCTBE

IUIOCKOCTH, TPUTOHOMETpPHUS MPSAMOYTOJILHOTO TpeyrojgpHuka. CBoiicTBa Kyba u
OpSMOYTOJIBHOTO Tapajuiesienunena. BbluucieHue UIMH OTPE3KOB B Kybe H
NpsAMOYTOJIBHOM Napayenenunesne. llepneHaukyisipHOCT NpSAMOKW M IJIOCKOCTH.
[Ipu3Hak nepneHauKyIsIpPHOCTH MPSMOM U IUIOCKOCTH. Teopema O CyLIEeCTBOBAHUU
U EIMHCTBEHHOCTH NPSIMOM, NPOXOIAIIEH Yepe3 TOUYKY MPOCTPAHCTBA U
NEPIEHIUKYISIPHON K IUNIOCKOCTH. [IIOCKOCTH M NEpNEeHIuKYIISpHbIE UM IIpsiMasi B
MHororpaHHukax. [leprneHaukynsp u HakioHHasA. [locTpoenue nepneHaukysapa us3
TOYKHU Ha MpsiMyto. Teopema o TpEX meprneHAuKyisipax (mpsiMas U oOpaTtHast). YTou
MEXIYy CKpEIIMBAONIMMUCA NpsAMbIMU. [IOMCK NEpNeHIUKYJSApHBIX MPSMBIX C
IIOMOUIbI0 MNMEPHEHIUKYISIPHBIX IJI0CKOCcTeN. OpTOroHaJbHOE MPOEKTHPOBAHMUE.
[TocTtpoenne cedeHunii KyOa, TPU3MBI, MNPABUIBHONH MHUPAMUIBI C TOMOIIBIO
OpTOrOHaJIBbHOM Npoekuuu. CUMMETpUS B IPOCTPAHCTBE OTHOCUTEIBHO IJIOCKOCTH.
[Imockoct cuMMmeTpuid B MHOTOrpaHHUKax. IIpu3Hak mNepHneHIuKYJISIPHOCTH
IPSIMOM U IJIOCKOCTH KakK CIIEJACTBHE CUMMETpUU. lIpaBUibHBIE MHOTIOI'pDaHHUKH.
Pacuér paccTostHUiT OT TOYKH 10 TIOCKOCTH. CIIOCOOBI OIMYCTUTh MEPIIEHIUKYIISPHI:
CUMMETPHS, CABUI TOYKU IO NapajuieabHOM npsiMmoil. CIBUT 1O HemapajuienbHON
NPSIMO, U3MEHEHUE PACCTOSHHUIA.

14/0

B ToM yncJie IpaKTHYeCKHe 3aHATHA:
IIpakTnyeckass padora Ne97) CpoiictBa Kyb6a U NPSAMOYTOJBHOTO
napajulesIenune a.

2/0

IIpakTHyeckas paGora Ne98) IlepneHAMKYIAPHOCTH MNPSAMOM M IUIOCKOCTH,
IPU3HAKU U TEOPEMBI.

2/0

IIpakTnueckas paGora Ne99) Pacuér paccTossHUM OT TOYKH JO IUJIOCKOCTH.

2/0

OK 1-9,
IIK 1.5, TIK 5.2
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CrniocoObl MOCTPOEHU MEPIEHIUKYIISIPOB.

IIpakTnueckas padora Nel00) Teopema 0 TpEX nmepneHAUKYISIPAX.

2/0

IIpakTHyeckas padora Nel01) Yroa Mex1y CKpEeUIMBAIOLUIMMUCS MPSIMBIMH.

2/0

IIpakTHyeckas padora Ne102) OpToroHaabHOE MPOESKTUPOBAHMUE.

2/0

IpakTnueckass padora Nel03) CummeTpuss B OPOCTPAHCTBE OTHOCHUTEIBHO
TJIOCKOCTH.

2/0

Tema  2.5.

paccTostHUs

Vbl

u

Coaep:xanue yye0HOro Mmarepuaja: ['eomerpuueckie METOAbI BBIUMCICHMS yIJla
MEXK]ly NPSAMBIMH B MHOIOTpaHHMKaX. J[ByrpaHHblii yron. CBOMCTBO JHUHEHHBIX
yIJI0B JByrpaHHoro yria. llepnenaukyispHsle IuiockocTH. CBOWCTBAa B3aUMHO
NEePHIECHANKYISIPHBIX IUIOCKOCTEH. [Ipu3HaKk mNepneHAnKyISIPHOCTH IIJIOCKOCTEH;
TeopeMa O IpsIMOM IepecedyeHus ABYX IUIOCKOCTEH IMEPIEHIUKYISIPHBIX TPEThEU
MIOCKOCTH. [IpsIMOYTONIbHBINM  MapajuieNienuriesl; Ky0, W3MEpeHHs, CBOMCTBa
IPSIMOYTOJIBHOTO Iapajulesenunena. Teopema O JOUaroHald MPsIMOYIOJIbHOIO
napajuiejenunesa u ciencTeue u3 He€. CrepeoMeTpruuecKue U MpUKIagHbIe 3a0a4H,
CBS3aHHBIE CO B3aUMHBIM pPAaclOJIOXEHUEM MNPSAMBIX U IUIOCKOCTH. [loBTOpeHwue:
CKpELIMBAIOIIMECS  NpsAMblE, MapajUlebHblE IUIOCKOCTH B CTaHJAPTHBIX
MHOrorpanHukax. [lapa napajieabHbIX JIOCKOCTEN HA CKPEIIMBAIOIIUXCS MPSIMBIX,
pacCcTosHUE MEXAYy CKPEIIMBAIOIUMHUCA MPSIMBIMH B IPOCTBIX CHUTyalUsX.
OnyckaHue NEpIEeHAUKYJISIPOB, BBIYMCIECHUE PACCTOSHUM OT TOYKU [0 TOYKH;
NpSMOM; TUIOCKOCTU. BpIUMClIeHME pacCTOSAHMIT MEXKIY CKPEIIMBAIOIIMMUCS
OPSIMBIMU  C IIOMOIIBIO IEPIEHAUKYJISAPHOU IUIOCKOCTU. TpEXrpaHHBIM YroJl,
HEpaBEeHCTBA I TPEXTpaHHBIX yrioB. Teopema [ludaropa, TeopemMbl KOCUHYCOB U
CHHYCOB JUISI TPEXTPaHHOTO yria. OJIEMEHTbl CQEepUuecKoil TeOMETpHHU:
reo/Ie3N4YECKUe JUHUU Ha 3eMiie

10/0

B Tom unc/ie NpaKTHYeCKHE 3aHATHSA:
IIpakTnueckass padora Nel(04) JIByrpaHHbId yrol W €ro CBOMCTBA.
[lepnesauKyJIIpHbIE INIOCKOCTH, IPU3HAK, CBOKMCTBA U TEOPEMBI.

2/0

IIpakTuueckass padora Nel05) I[IpsMoyroiapHBIM mMapauienenurnen; Kyo;
U3MEPEHMs], CBOMCTBA INPSAMOYTOJIBHOIO Mapajuienenunena. TeopemMa o IuaroHaiu
IPSIMOYTOJIBHOTO NapaJuiesienue/ia U CleACTBHE U3 HeE.

2/0

IIpakTHyeckasa padora Nel06) CrepeomeTpuueckue U NMPUKIATHBIE 3a7aud, Ha
B3aMMHOE PACHOJIOXKEHHUE IPSMBIX U INIOCKOCTH.

2/0

OK 1-9,
IIK 1.5, IIK 5.2
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IIpakTuueckas padora Nel07) Iloctpoenue nepneHAMKYIsIpoB. PaccrosiHue ot
TOYKH [0 TOYKH; TMPSAMOM; TIJIOCKOCTU. BbIUKCICHHE pPACCTOSHUN MEXITY
CKPEIIMBAIOIIMMUCS IPSIMBIMHU.

2/0

IIpakTuyeckas padora Nel08) TpéxrpanHelii yroin, HepaBeHCTBa A
TpEXTpaHHBIX YIJIOB. TeopeMbl sl TPEXTPAHHOTO YIUia. DJIEMEHTHI cepruieckoi
TEOMETPHH: I€0Ie3UYECKUE JINHUN Ha 3eMIIe.

2/0

Tema 2.6. Bexrtopsl B
IIPOCTPAHCTBE

Conep:xanue yuyeOHOro marepuwana: [loHsTue BekTOpa Ha IUIOCKOCTH H B
npoctpanctBe. CymMma M pa3HOCTh BEKTOPOB, IPaBUJIO Mapajulesienunenaa,
YMHOKE€HUE BEKTOpa Ha YHUCIIO, Pa3iokKeHHe BEKTOpa Mo 0a3ucy TpEX BEKTOPOB, HE
JeKaIUX B OAHOM TIOCKOCTH. CKaJIIpHOE MTPOU3BEACHNE, BEIUNCICHUE yTIila MEKIY
BEKTOpaMu B npocTpaHcTBe. [IpocTeriime 3aa4u ¢ BEKTOpaMHu.

4/0

B ToM uncie NpakKTHYeCKHe 3aHATHSL:

IIpakTHyeckas padora Ne109) IlonsTue BeKTOpa Ha INIOCKOCTU U B IPOCTPAHCTBE.

2/0

IlpakTHyeckas padora Nel110) IIpocrelimme 3agauu ¢ BEKTOpaMHu.

2/0

OK 1-9,
IIK 1.5, IIK 5.2

Tema 2.7. JIBrkeHUS

Conep:xxanue y4yeOHOro marepuaja: JIBmxeHus mnpoctpaHcTBa. OToOpaskeHUs.
JBmwxeHust U paBeHCTBO (uryp. OOmme cBoiicTBa MBMKCHWH. BUabl JABIKEHMIA:
NapaJuleJIbHBIA  NIEPEHOC, LEHTpajbHAas CUMMETpPHUSA, 3€pKajbHas CUMMETPHS,
OBOpOT BOKpyT mpsimoii. [IpeoOpasoBanusi momobust. [Ipsmas u cdepa Ditnepa.
["'eomeTpryecKue 3aa4i Ha IPUMEHEHHUE IBUKEHUSL.

4/0

B ToM unciie npaKkTHYECKHE 3aHATHS

IlpakTuueckasi pa6ora Nell1) /[Bmwxkenus npoctpanctBa. OToOpakeHMs.

2/0

IIpakTHyeckas paGora Nell2) I'eomerpuueckue 3agaud Ha HIPUMEHEHHE
JIBYDKEHUSL.

2/0

OK 1-9,
IIK 1.5, IIK 5.2

Tema 2.8. Ananutnyeckas
reoOMeTpus

Conep:xxkanue y4e0HOro mMarepuaJja: I[loBropeHue: KOOpAMHATBI BEKTOpa Ha
IUIOCKOCTH ¥ B IPOCTPAHCTBE, CKAJSPHOE IIPOU3BEIECHUE BEKTOPOB, BBIUYMCIICHHE
yIjla MEXJy BEKTOpaMu B MPOCTPAHCTBE. Y paBHEHUE MPAMOM, TPOXOIAIIEH dyepe3
JIB€ TOYKH. YPaBHEHME IIJIOCKOCTH, HOPMaJlb, YPABHEHUE IUIOCKOCTH B OTPE3KaX.
BekropHoe npousBenenue. JInneliHble HEPABEHCTBA, TUHEWMHOE MTPOTPaMMHUPOBAHHE
AHaMTUYECKHE METOJAbl pacyéra yria MeXAy IMpsSMbIMA M IUIOCKOCTSIMU B
MHOrorpaHHukax. @opmysa paccTossHAA OT TOYKH 10 IUIOCKOCTH B KOOpAWHATaX.
HaxoxxaeHne paccTossHUI OT TOUKU A0 TIOCKOCTH B KyOe U MpaBHIIbHON THpaMHIe.

6/0

OK 1-9,
IIK 1.5, IIK 5.2
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B ToM 4nc/ie IpaKTHYeCKHe 3aHATHS:
IIpakTyeckas padora Nell3d) VYpaBHeHue IIOCKOCTH, HOPMajlb, YpPaBHEHHE
IUIOCKOCTH B OTPE3KaX.

2/0

IIpakTHyeckas paGora Nell4) AnanuTuueckue METOABl pacd€ra yria MExAy
IPSIMBIMU U IJIOCKOCTSIMU B MHOTOTPaHHHUKAX.

2/0

IIpakTHyeckas padora NellS) dopmyna paccTossHUS OT TOYKHM O IUIOCKOCTH B
KOOP/IMHATAX.

2/0

Tema

2.9.

Coaep:xanue yyeOHoro marepuana: CrucremaTusanusi 3HaHUNH: MHOTOTpaHHUK U

MHororpaHHuku

ero aneMmeHtol. [lupamupa. Bunel nupamuz. IlpaBunbHas nupamupna. Ilpusma.
[Ipssmast n HaknoHHas npusMmel. I[IpaBunbHas npusma. IIpsamoil napamenenunesn,
OpsSMOYTOJIbHBIM mapaienenunen, kyO. Beimykible MHororpaHHuku. Teopema
Oiinepa. IlpaBuiibHbIE U NOJYNPABUIbHBIE MHOTOTPAHHUKH.

8/0

B ToM unc/ie IpaKTHYeCKHEe 3aHSATHS:
IpakTnueckas padora Nel16) MuororpaHHuk u ero sneMmeHThl. [Tupamuna. Buast
nupamu. [IpaBribHas nupamMuaa.

2/0

IIpakTnueckass padora Nell7) Ilpusma. Ilpsimas W HakJIOHHAs MPHU3MBIL.
[IpaBuiibHas npusma.

2/0

IpakTnueckass padora Nell8) Ilpsmoit mapamienenunen, OPIMOYTOJIbHBIN
napajJiesienumne, Kyo.

2/0

IIpakTHyeckas paGora Nell9) Brimyknsle MHOrorpaHHuku. Teopema Oiinepa.
[IpaBusibHbIE U TOJTYNPABUIbHBIE MHOTOI'PAaHHUKHU.

2/0

OK 1-9,
IIK 1.5, IIK 5.2

Tema

2.10.

MHOI'OrpaHHUKa

O0BéM

Conep:xxanue yuyeOHoro marepuata: OO0béMm Tena. OObEM NPAMOYTOJIBHOTO
napajuiesenuneaa. 3agadn o0 yIBOoeHHH KyOa, 0 KBaaparype KyOa; O TPHCEKIIUU
yriaa. CTepeoMeTpHuYecKHe 3a/lauyd, CBSI3aHHBIE C OOBEMOM MPSIMOYTOJBHOTO
napamenenunena. I[lpukiagHele 3amadu, CBA3aHHbBIE C BBIYMCICHHEM OO0BEMa
OpsSMOYTOJIBHOTO napasenenunena. Oosém npsmoii npusmel. CTepeoMeTpuyecKue
3aJlaud, CBSI3aHHBIE C BBIYMCIEHUEM OOBEMOB mpsiMOM mpu3Mbl. IlpuknanHele
3aa4d, CBSI3aHHBIE C O0BEMOM MpsIMOM Tpu3MbL. Brruncienune oObEMOB Tenm C
HOMOIBIO OonpeAenEHHOro uHrerpana. O0bEM HAKJIOHHOW INPHU3MBbI, IMHUPAMUJBIL.
@opmyna o6béMa nupamuasl. OTHOLIEHHE OOBEMOB MUPAMUA C OOLIMM YTJIOM.
CrepeomeTpUueckue 3aJaud, CBsS3aHHblE C OO0bEMaMH HAKJIOHHOW IPU3MBI,
nupamubl. [Ipuknagaeie 3anaun mo teme «O0BEMBI TeI», CBsI3aHHBIE ¢ 00BEMOM

12/0

OK 1-9,
IIK 1.5, TIK 5.2
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HAKJIOHHOM Mpu3Mbl, mupaMuibl. [Ipumenerne o0bEMOB. Berunciienne paccTosHUs
J10 MIJIOCKOCTH.

B ToM yuc/ie IpaKTHYECKHe 3aHATHS:
IIpakTuueckas padora Nel20) OOvém Tenma. OO0BEM  IPSIMOYTOJIBHOTO
napajuiesicune .

2/0

IIpakTuueckas padora Nel21) 3agaun 06 ynBoeHuu kyOa, o KBajapaType KyoOa, o
TPUCEKIIUH yTJIa.

2/0

IIpakTuueckas padora Nel22) O0bEM psiMOil MPU3MBI.

2/0

IIpakTnyeckass padora Nel23) Beiuucienne o0O0BEMOB Tel C  MOMOILBIO
ONPEeACIEHHOIO HHTETpaIa.

2/0

IIpakTnyeckass padora Nel24) OObEM HAKIOHHOM TNPU3MBL, MHUPAMUJIBIL.
OTtHomIeHNEe 00BEMOB TUPAMHJL C OOIIIUM YTJIOM.

2/0

IIpakTuyeckas padora Nel25) Pemenue 3a1a4 o reme «OOBEMBI TEID.

2/0

Tema

2.11.

BpalieHus

Tena

Coaep:xxanue  yyeOHOro  marepmana:  llwimHapuueckas — NMOBEPXHOCTb,
oOpasyomue IuIHHApUYecKord moBepxHocTH. [lwmmanp. Ilpsmoit  kpyroBoid
mwnHap.  [lnomans mnoBepxHocTH —nuiauHApa. KoHMueckas MOBEPXHOCTb,
obpasyromue KoHudeckoi moBepxHocTH. Konyc. CedeHme KOHyca IJIOCKOCTBIO,
napaiesIbHON INIOCKOCTH OCHOBaHUs. Y ceu€HHBIN KoHyc. M300paskeHre KOHYCOB U
yCeu€HHBIX KOHycoB. [lnomags OOKOBOH TOBEPXHOCTH M TIOJHOHM TMOBEPXHOCTH
koHyca (CTepeoMeTpuYecKHe 3aJadyd Ha JOKa3aTeJIbCTBO M BBIUUCIICHHUE,
IIOCTPOCHHUEM CEYEeHUU IWIMHJIpA, KOoHyca. llpukiagHble 3aqaud, CBSI3aHHBIE C
muHApoM. Coepa u map. [lepeceuenue cdeprl u mapa ¢ miockocteto. Kacanue
mapa W cdepsl IUIOCKOCThIO. Bun u m3o0pakeHue miapa. YpaBHEHHE CQeEpbl.
[Tnomans chepsr u e€ vacteit. Cummerpus chepsl u mapa. CtepeoMeTpudecKue
3a/ladyl Ha JI0Ka3aTeJbCTBO M BBIYMCIICHHE, CBA3aHHBbIE CO CEpodl U IIapom,
IIOCTPOCHUEM HX CEYEHMM IIIOCcKOocThIO. IlpukimanHele 3amadyu, cBA3aHHBIE CO
chepoit m mapom. I[loBTOpeHME: OKPYXHOCTh Ha IUIOCKOCTH, BBIYUCIICHHUS B
OKPY’>KHOCTH, CTaHAapTHble MojaoOusi Pa3nuuyHble KOMOMHALMU Ted BpAIlEHUS U
MHOTOTpaHHMKOB. 3a/1auu no Teme «Tesia 1 MOBEpXHOCTH BpaLICHU)

10/0

B Tom unc/ie NpaKTHYeCKHE 3aHATHSA:
IpakTnueckas padora Nel26) [ununap.

2/0

IIpakTHyeckas padora Nel127) Konyc.

2/0

OK 1-9,
IIK 1.5, TIK 5.2
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IIpakTHyeckas padora Nel28) Pemenue 3a1au Ha JOKa3aTENbCTBO U BBIUMCIIEHUE,
IIOCTPOCHUE CEUECHUH IMIIMHIPA, KOHYCA.

2/0

IpakTuyeckas padora Nel29) Chepa u map. YpaBHeHue chepsl.

2/0

IIpakTnueckass paGora Nel30) PaznuuHble KOMOMHALMM TeJd BpAIIEHUS H
MHOTOTpaHHMKOB. 3a/1a4uu o Teme «Tesla U TOBEPXHOCTH BPaLCHHSD)

2/0

Tema 2.12. [lromamu
MOBEPXHOCTH U OO0BEMBI
KPYTJIBIX TEJ

Coaep:xxanue y4yeOHoro marepuana: OOvéM nunusiapa. Teopema 00 00bEME
npsiMoro IuMHApa. Ilnomanu OOKOBOM W TOTHOW TOBEPXHOCTH MMIUHAPA
Brruucnenue 06bEMOB TeN € TOMOIIBIO onpeieNi€éHHOTo uHTerpana. OobEéM KoHyca.
[Tnomanu GOKOBOM U MONHON MOBEPXHOCTU KOHYca. CTepeoMeTpUYecKHe 3aauH,
CBSI3aHHBIC C BBIUMCIEHHEM OOBEMOB HHJIMHIpA, KOHyca. [Ipukianueie 3amauu mo
TeMe «OO0BEMBI U MIOMAIN oBepxHOCcTel Tea. OO0bEM Iapa U MapoBOTO CEKTOpa.
Teopema 00 o00béme mapa. Ilmomane cdepsl. CrepeoMeTpHyecKrue 3aaavd,
CBSA3aHHBIE C BBIYHCIECHHEM OOBEMOB IIapa, IIAPOBOTO CETMEHTA, IIIapOBOTO
cektopa. [lpuknanueie 3amaun mo Teme «OOBEMBI Tem», CBSI3aHHBIE C O00BEMOM
mrapa U 1omanasio cdepbl. COOTHOIICHUS MEXIy TUIOMIASIMHU TOBEPXHOCTEH W
o0bémamu mono0HbIX Ten. [logoOHbie Tena B mpocTpaHcTBe. M3Mmenenune oOnEma
npu nonobun. CTepeoMeTpuyecKre 3a7auu, CBsI3aHHBIC C BBIYHCIECHHEM O0BEMOB
TEJ U IUIOIIA/IeH IOBEPXHOCTEM.

10/0

B ToM unc/ie TPpaKTHYeCKHe 3aHATHS:

IIpakTHyeckasa padora Nel31) O6béMm mmHapa. [lnomans 00KOBOM M MOIHON
NOBEPXHOCTH WWIMHApA. Berumcienne o0bEMa C MOMOLIBIO  OMPEACIEHHOTO
UHTETpaa.

2/0

IIpakTnyeckass padora Nel32) O6wvém konyca. [lnomane GOKOBOW M IMOJHON
HOBEPXHOCTH KOHYCA.

2/0

IIpakTuyeckas padora Nel33) OO0ném mapa u mapoBoro cexkropa. Teopema 00
00béme mapa. [lnomanp chepsl.

2/0

IIpakTuueckas padora Nel34) CooTHOLIEHUS MEXY IUIOAIIMU MOBEPXHOCTEN
A 00bEéMaMu HOIOOHBIX TEIL.

2/0

OK 1-9,
IIK 1.5, IIK 5.2
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IIpakTuueckas paGora Nel35) Crepeomerpuveckue 3ajlayd, CBS3aHHBIE C
BBIUKCIICHHEM 00BbEMOB TEIl U IUIOMIAJICH TOBEPXHOCTEH. 2/0
Pa3nen 3. BepoSTHOCTH M CTATHCTHKA 53/0
Tema 3.1. DOnementsl | Conep:xkanue y4yeOHoro martepuaja: KomMOWHATOpHOE NpPaBUIO YMHOMXKECHHS.
KOMOWHATOPHUKH [lepecranoBku u ¢akropuan. Yucno coueranuil. TpeyronpHuk [lackans. @opmyna 2/0
6unoma HeroToHa. OK'1-9,
IIK 1.5, IIK 5.2
B ToM yncJie IpaKTHYeCKHe 3aHATHA:
IIpakTHyeckas padora Nel136) OcHOBbI KOMOMHATOPUKH. 2/0
Tema 3.2. Ciyuaitneie | Coaep:kaHue y4eOHoro marepuaja: CrydailHble SKCIEPUMEHTHI (OMBITHI) U
OTIBITHI, clydaiiHble | ciydaiiHple  coObITHsA.  DieMeHTapHble  coObiTua  (Mcxonsl). BeposTHOCTh 4/0
COOBITHA W BEPOSTHOCTHU | CAy4yailHOro coObITHA. BeposTHOCTH COOBITHII B OMNBITAX C PaBHOBO3MOXKHBIMH
COOBITHI DJIEMEHTAPHBIMU COOBITHUSIMH. OK 1-9,
B TOM uncjie NPAKTHYECKHE 3aAHSTHS: IIK 1.5, T1IK 5.2
IIpakTuyeckas padora Nel37) CrnyualiHple OJKCHEPUMEHTHI U COOBITHUS. 20
DneMeHTapHble UCXOIBL.
IIpakTHyeckas padora Nel38) BeposiTHOCTD cinydailHOro cOOBITHSL. 2/0
Tema 3.3. Onepauuu Han | Conep:kanue y4eOHOro marepmasna: [lepeceueHue, oObeIMHEHHUE MHOMKECTB U
MHOKECTBaMU U | COOBITHI, TPOTUBOMOJOKHBIE COOBITHS. DopMyna CIOXKEHUS BEPOSATHOCTEH.
coObiTusiMu. CrokeHue u | YCIOBHasE BEPOSTHOCTh. YMHOXKEHHE BepositTHocTell. dopmyna  yclioBHOM 6/0
YMHOXEHHE BeposATHOCTH. Popmyisia mosiHOKM BeposTHocTU. Dopmyna baneca. HeszaBucumbie
BEpPOSITHOCTEH. Y CJIOBHAs | COOBITHSI.
BEPOSITHOCT. B ToM umc/ie NpaKTHYeCKHe 3aHATHSA: OK 1-9,
He3zaBucumeble coObITHUS IIpakTuyeckas padora Nel39) I[lepeceuenue, oOBEAMHEHHE MHOXKECTB U 20 IIK 1.5, TIK 5.2
COOBITHIA, TPOTUBOMOIOXKHBIE COObITHS. POpMYyJIIa CI0KEHHS BEPOSITHOCTEH.
IIpakTuyeckas paGora Nel40) VcinoBHas  BEpOSTHOCTh.  YMHOXKEHHE 20
BeposiTHOCTEN. DOpMyJia YCIOBHOW BEPOSTHOCTH.
IpakTnueckas padora Nel41) dopmyna nosHou BepositHocTU. Dopmyiia baiieca. 20
He3aBucumblie coObITHS
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Tema 34. Cepun
MOCJIeI0BATEIbHBIX
ucnblTaHui.  VcnbITaHus
bepnyiu. CnydaitHbIi
BBIOOp W3  KOHEYHOM
COBOKYITHOCTH

Conep:xaHue y4eOHOro Marepuana: buHapHbI cioydaliHBINH OMBIT (MCIBITAHKE),
ycnex u Heynada. HesaBucumeble ucnbitanusi. Cepusi HE3aBUCUMBIX UCIIBITAHUN J10
nepBoro ycrexa. Cepust He3aBUCUMBIX UcTbITaHui bepHymm. CiaydaliHbIil BEIOOD
13 KOHEYHOW COBOKYITHOCTH.

6/0

B ToM 4nc/ie IpaKTHYeCKHe 3aHATHS:
IIpakTHyeckas padora Nel42) buHapHbIN Cily4alHBII OIBIT, yCIIEX U HEyZaya.
He3zaBucumble UCTIbITAHUSL.

2/0

IIpakTyeckas padora Nel43) Cepus He3aBUCHMBIX HCIBITAHHN A0 IEPBOIO
ycrexa.

2/0

IlpakTyeckasi pabora Nel44) Ciyuaiinelii BEIOOp M3 KOHEYHON COBOKYIHOCTH.

2/0

OK 1-9,
IIK 1.5, IIK' 5.2

Tema 3.5. Cnyuaiinsle
BEJTMYHUHBI "
pacrpenieneHus

Conep:xanue yuyeOHOro marepmaga: ChnyvaiiHas BenuuuHa. PacnpeneneHue
BeposiTHOCTe. [luarpamma pacnpenenenus. Omnepanuu  Haa — CIy4alHBIMU
BenuuuHamu. [lpumepsl pacnpenenenuii. buHapHas ciydaiiHass BeJIMYMHA.
I'eomerprueckoe pacrpezaeieHue. bunoMmuansHOE pacrpeaeieHue.
Marematnueckoe OKHUJaHUE cllydailHOW BenuuuHbl. COBMECTHOE pacIpeelieHHue
JIBYX ciy4ailHblXx BenuuuH. HesaBucumble ciywaiiHble BeiauunHbl. CBolicTBa
MaTEeMaTHYeCKOTro OXHUIaHUs. MaTemaTuyeckoe OXKuAaHue OWHApHOW ciaydailHON
BEIMYMHBI. MaTemaTuueckoe O0XHIaHUE TEeOMETPUYECKOT0 U OMHOMHUAIBHOIO
pacnpenenenuii. Jlucnepcus u craHaapTHoe OTkKiIOHeHHe. Jlucmepcusi OMHApPHOM
ciayuyaiiHoW BenuuuHbl. CBoOMCTBa aucriepcud. MaremaTHueckoe OKHJIaHUe
NPOU3BEICHUA W JUCHEPCUS CYMMbl HE3aBUCHUMBIX CIyYalHBIX BEJIMYMH.
Jucrniepcrst OMHOMHATIBHOTO PacTIpe/ICTICHHUS.

12/0

B ToM unc/ie IpaKTHYeCKHEe 3aHATHS:
IIpakTuueckass padora Nel45) ChyvaitHas BenuuumHa. Pacmipenenenue
BeposiTHOCTe. Onepauuy HaJl CIy4yalHbIMU BEJIUYHMHAMM.

2/0

IIpakTnueckas padora Nel146) [Ipumepsl pacnpeieseHHil.

2/0

IIpakTHyeckas padora Nel47) MaremaTuueckoe OXUAAHME —CiydailHON
BEJIMYMHBI.

2/0

IIpakTuyeckas padora Nel48) MaremaTnueckoe oxxugaHue OMHAPHOW CTydaitHON
BEJIMYMHBI, FTEOMETPHUECKOT0 M OMHOMHAJILHOTO pacipeeIeHUN.

2/0

OK 1-9,
IIK 1.5, IIK 5.2
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IIpakTuyeckas padora Nel49) Jlucnepcus u cTaHgapTHOE OTKIOHEHHE. CBOICTBA

2/0
JCIIEPCHUHN.
IIpakTuueckass padora Nel50) MaremaTuueckoe OXXKHIaHME TPOU3BEACHUS WU
JUCIiepcuss  CyMMBbl  HE3aBHUCHMBIX  ClOy4yallHbIX — BenuuuH.  Jlucnepcus 2/0
OMHOMUAJIBHOTO PAaCTIpEAEICHUSI.
Tema 3.6. 3akon 6onpmnx | Conep:kanue ydeOHoro martepuana: HepasenctBo YeObmésa. Teopema
yucen Yeonimeépa. Teopema bepnymin. 3akoH Oomnbiiux 4yucend. BeiOopounslli meTon 2/0 OK 1-9
L b
UCCJIETOBaHU. IK 1.5, TIK 5.2
B ToM ync/ie IPAKTHYECKHE 3aHATHH:
IIpakTHyeckas padora Nel51) 3akoH O0JIbIINX YHCEIL. 2/0
Tema 3.7. HemnpepriBubie | Conep:kanue y4yeOHOro marepuana: I[lpuMepsl HENpepbIBHBIX —CIIy4aiHbBIX
CIIly4aiiHbIE BEIMYMHBI | BeMuuH. DYHKIMSA IJIOTHOCTH BEPOATHOCTH. PaBHOMEpHOE pacnpezelieHue.
(pactipenenenus), IIpumepsl 3amad, NOpUBOASIIMX K TOKA3aTEIbHOMY M K  HOPMaJIbHOMY 6/0
IIOKa3aTeIbHOE u | pacpeaeneHussM.  @DyHKOUS  IUIOTHOCTM  BEPOATHOCTH  IOKA3aTENbHOIO
HOpMaJbHOE pacnpenenenus. PyHKIMsSI IJIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO paCIpEICICHHUS.
pacrpeneieHus B ToM umc/ie IpaKTHYeCKHE 3aHATHSA: OK 1-9,
IIpakTuyeckas padora Nel52) Ilpumepbl HenpepbIBHBIX CIy4YalHBIX BEJITUYMH. 20 IIK 1.5, TIK 5.2
PaBHOMEpHOE pacnpenencHue.
IIpakTHyeckas padora Nel53) [Ipumeps! 3a1a4, NPUBOAAIIUX K [T0Ka3aTEILHOMY 20
Y K HOpMaJIbHOMY PaclpeesICHUSIM.
IIpakTnueckass  padora  Nel54)  @OyHkUMS  IUIOTHOCTH  BEPOATHOCTH 20
IIOKAa3aTEIbHOI0 ¥ HOPMAJILHOTO PAaCIpEICICHHUSL.
Tema 3.8. Pacnpenenenue | Conep:kanue  y4deOHoro marepuana: [locienoBatenpHOCTh  OJAMHOYHBIX
ITyaccona HE3aBUCHMBIX coObITHiA. [IpuMep 3amaum, NpPUBOAALICH K pacHpeIeTICHUIO 2/0 OK 1-9
Hyaccona. MK 1.5, TIK 5.2
B ToM 4nc/ie IpaKTHYeCKHe 3aHATHS:
IIpakTHyeckas pabora NelS5) Pacnipenenenue Ilyaccona. 2/0
Tema 3.9. Ceaszp Mexnay | Coaep:kanue y4deOHOro marepuana: KoBapuanus IByX CiIydaiHbIX BEJIMYMH.
ciydaitHpiMu BenmmanHamu | Koaddumment  koppemsiiuu.  CoBMECTHbIE  HAONIONEHHS]  JABYX — BEJIWYHH. 4/0 OK 1-9
Bri6opounslii koahdunmeHT Koppensauud. Paznuune Mexay JTUHEHHOUW CBSI3bI0 U K 1.5 HK’ 59
.5, .

MIPUYMHHO-CJIECTBEHHOM CBsI3b10. JIMHEHHAs perpeccusi.

B TOM uncie NpaKTHYEeCKHE 3aAHATHSL:

37




IIpakTuyeckas pabGora Nel56) Kosapuanus [ByX ciydyallHbIX BEJIUYMH. 20
KoadduimeHnT koppensiuu.
IIpakTHyeckas padora Nel57) Jluneiinas perpeccusi. 2/0

Tema 3.10. DOnements! | Conep:kaHue yueOHoro matepuasa: ['pad, cBsa3HbIM rpad, mpeacTaBIeHue 3a1a9u

Teopuu rpados ¢ nomomibio rpaga. CreneHp (BajeHTHOCTb) BepiuuHbl. IlyTh B rpade. Llenu u 4/0
U KJIbL. ['pader Ha TUTOCKOCTH. JlepeBo CITydaifHOTO 3KCTICPUMEHTA.
B ToM ync/ie IPAKTHYECKHE 3aHATHA: OK 1-9,
IpakTuyeckas padora Nel58) I'pad, cBsi3HBIN rpad, MpeaCTaBICHUE 3a1au C 2/0 IIK 1.5, TIK' 5.2
MOMOIIBIO Tpada.
IIpakTuueckas padora Nel59) Ilenmu wu nukiael.  JlepeBo  ciaydailHOTO 20
9KCIIEPUMEHTA.

Tema 3.11. Onements! | Coaep:kanue y4eOHOro marepuaja: ['eHepanbHas COBOKYIHOCTb W CilydaiHas

MaTeMaTHYECKON BBIOOpKA. 3HAKOMCTBO C BBIOOPOUYHBIMHU XapakTepucTHKamu. OIEHKa CpeTHEro u

CTaTUCTUKH JTUCTIEPCUN T€HEPATFHOW COBOKYITHOCTU C MOMOIIBIO0 BRIOOPOUHBIX XapaKTEPHUCTHUK. 5/0
OueHuBaHUE BEPOSATHOCTEH COOBITUH MO BBIOOpPKE. CTaTUCTHUYECKas TUIOTE3A. OK 1-9
[TpoBepka mpOCTEHIIKUX TUIIOTE3 C MMOMOIILIO0 CBOMCTB U3YUYEHHBIX pPACIPEICICHUN. ’
B ToM uHcJe NIpaKkTHYEeCKHE 3aHATHS IIK15,IIK 5.2
IIpakTHyeckas padora Nel60) BeiGopouHbie XapaKTEpUCTHKH. 2/0
IpakTuueckas pad6ora Nel61) OueHnBaHue BEpOSITHOCTEH COOBITHI TTO BEIOOPKE. 2/0
IlpakTHyeckas padora Nel62) Cratuctuyeckasi THIIOTE3A. 1/0

KoHcynbranuu mo remMmam 0/0

CamocrosiTenpHas paboTa 0/0

[TpomeskyTouHas arTecTauus B popme IK3aMeHa 18/0

Bcero 340/0
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3. YciaoBus peanusanuu y4eOHOH JUCHUNIMHBI.
3.1. CnenuajbHble MOMENICHU JJIA PeaJu3alui MPOrpaMMbl y4eOHOM
AUCIUNIMHBI.

OcBoenue mporpamMmbl y4eOHOW TUCHHUILTUHBI «MareMaTrukay Mpenoiaract
Hajguyue B NpoQecCUOHaIbHOW 00pa30oBaTENbHONW OpraHu3alliuM, peaTu3yIolieit
00pa3oBaTeIbHYIO0 TPOrpaMMy CpeTHEro 0011ero 00pa3oBaHus B Mpeiesiax OCBOCHUS
OIIOIT CIIO na 6a3e ocHOBHOrO 00Imero o0Opa3oBaHMs, y4eOHOTO KaOWMHETa, B
KOTOPOM HMEETCS] BO3MOXKHOCTh 00€CIEYUTh O0yJaromMMcs CBOOOJHBIA JOCTYI B
WNHuTtepHeT BO BpeMs yueOHOTO 3aHSATHS U B IEPUOJT BHEYUEOHOM NEATEIbHOCTH.

[Tomenienne kaOuWHeTa MOKHO YIOBIETBOPATH TpeOoBaHusiM CaHUTapHO-
snueMuosiornueckux npaBuia U HopMatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh
OCHAIIIEHO TUIIOBBIM 000PY/I0BaHHEM, YKa3aHHBIM B HACTOAIINX TPEOOBAHUSX, B TOM
YUCII€ CHEUUAJIU3UpPOBAHHON y4eOHONW MeOenblo M CpeAcTBaMU  OOy4YEHHS,
JOCTAaTOYHBIMM ~ JJII  BBINOJIHEHUS  TpPeOOBaHMM K  YPOBHIO  IMOJTOTOBKH
obyyvaroruxcst.( [Tucemo MunucrepctBa oOpazoBanus u Hayku PO ot 24.11.2011 Ne
M/I-1552/03 «O6 ocHameHun o0011e00pa30BaTENbHBIX YUPEKACHUN YUYEOHBIM H
y4eOHO-71a00paTOPHBIM 000PYAOBAHUEM). )

B kabuHere NOMKHO OBITH MYJIBTUMEIUNHOE OOOpPYIAOBaHHUE, MOCPEICTBOM
KOTOPOTO  YYaCTHHKH 00pa3oBaTeNbHOTO IMpollecca MOTYT IPOCMaTpUBATh
BU3yallbHYI0  WHGOpPMAIMI0O O  MaTeMaTWKe, CO3/1aBaTh  IPE3CHTAIIHH,
BUJICOMAaTEPHAIIbI, UHBIC JOKYMEHTHI.

B coctaB yueOHO-METOIUYECKOTO U MaTepUaTbHO-TEXHUYECKOTO 00eCIeYeHUs
IpOrpaMMbl Y9eOHON AUCIIUTUTMHBI «MaTeMaTHKay BXOIST:

e MHOTO(YHKIIMOHATHHBIN KOMILUIEKC MPEToJaBaTelis;

® HarsIAHBIE MOCOOMS (KOMIUJIEKTHI Y4eOHBIX TaOJIUII, MJIaKaTOB, TOPTPETOB
BBITAIOIINXCS YICHBIX-MATEMATHKOB U JIP. );

¢ uH(pOPMAITMOHHO-KOMMYHHUKATUBHEIE CPEJICTBA;

® DKpPaHHO-3BYKOBBIE TOCOOUS;

® KOMIUIEKT TEXHUYECKOW JOKyMEHTAaIli¥d, B TOM 4YHCIIe I[acropra Ha
cpeacTBa 00yueHus, HHCTPYKIIHH 10 UX UCTOJIb30BAHUIO U TEXHUKE OE30MMaCHOCTH;

e OubOMMoOTEUYHBIN (HOH/.

B 6ubnmoreunsiii GoH BXOAAT YICOHUKH, yU€OHO-METOINYECKIE KOMIUICKTHI
(YMK), oOecneunBaromiye OCBOCHHE Yy4eOHOM JucHUIUIUHBL «MaTtemaTuka
PEKOMEHIOBaHHBIC WM JOMYIIEHHBIC U1l MCIOJB30BAaHUS B MPOQPECCHOHATBHBIX
00pa3oBaTeNbHBIX OPraHU3AIUAX, PEATU3YIONUX O00pa30BaTEIbHYI0 MPOrPAMMY
cpea”ero oo6miero oOpazoBanusi B mpeaenax ocBoenus OIIOIT CIIO na 6aze
OCHOBHOTI'0 00111eT0 00pa30BaHUsI.

bubnuoreunsrit  GoHg  MOXeT  OBITh  JOTMOJHEH  SHIUKIONEAUSIMH,
CIIPAaBOYHUKAMHU, HAYYHOW, HAYYHO-IIONYJSIPHOW M JpPyrou JIUTEPATypou IO
MaTeMaTHKe.
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B mponecce ocBoeHHs MporpaMMmbl y4eOHOW IUCHUIUIMHBI «MaTtemaTuka»
CTYJEHTBl JOJDKHBI IMOJIyYUTh BO3MOXKHOCTb JOCTyNa K 3JIEKTPOHHBIM Yy4€OHBIM
MaTepuaiaM 1o MaTeMaTHKe, UMEIOIMMCS B CBOOOJHOM JocTyne B ceTh MHTepHer
(3NIEKTPOHHBIM KHUTAM, MPAKTUKyMaM, TecTam, Matepuanam EI'D u ap.).

[IporpamMmmHoe o0ecreueHue
MS Win XP Professional SP2 32-bit Russian Legalization DVD license
Ne43899319, nunensuonssiii goroBop ot 07.05.2008 (OO0 «HIIO Wunykius
Bbpsuckoe mpexact.»), «Microsoft Office Standard 2007» Microsoft Open License
43178755 (OO0 «HIIO Wuaykinus»), HOMEp 3aka3a TOPrOBOIO TOCPETHUKA:
ML766281-3.

3.2. Hu¢popmanuonHoe odecreyeHne peaju3anu NporpaMmmbl yueOHoi
AUCUMILTHHBI.
3.2.1. OcHOBHBIC TEYATHbIC U JIEKTPOHHbIEC U3IAHUS.

bammmakos M.M. Marematuka: 3ajiauynuk: ydeb. mocobue: — 5-e u3g., cTep, -
M., OUI] «Axkagemus», 2019.

bammakos M.M. Matemaruka: COopHUK 3a7a4 NpoPHILHON HATPABIEHHOCTH:
yae0. mocobue: — 3-e u3n., crep, - M., OUL «Akagemus», 2019.

bammakos M.M. Maremaruka: yyeOHUK: — 6-¢ u3m., crep, - M., OUIL]
«Axanemus», 2019.

3.2.2. lonoJiHUTEIbHbIE HCTOYHUKMH.

bammakos M.M. Maremaruka: Kaura nis mpenogaBatesis: METOJ. OcoOue:
DnexkTpoHHBIH Popmart, - M., OULL «Akagemus», 2019.

AmamoB III. A. u ap. Maremaruka: anrebpa W Hadajia MaTEeMaTHYECKOTO
aHaiMza, reoMerpusi. AnreOpa W Hayajda MaTeMaTHYeCKOro aHainu3a (0a3oBbIM U
yrayonennbiii ypoBan) 10—11 wmaccel. — M., M3natensctBo «IIpocBemenuey,
2019.

Artanacsu JI. C., byry3os B. ®@., Kagomuer C. b. u np. Marematuka: anredpa
M Hayajla MaTreMaTudeckoro aHamuza. [eomerpus. I'eomerpuss (0a30BbId U
yrayonennbiii ypoBau) 10—I11 kmaccel. — M., M3natensctBo «lIpocBemienuey,
2019.

Komsarun FO.M., TkaueBa M. B, ®eaepora H. E. u 1p. Maremaruka: anrebpa u
HayaJla MaTeMaTH4ecKoro aHaiau3a. AnreOpa W Hayajla MaTEeMaTHYECKOTO aHajau3a
(6azoBbii U yriyoneHnnbsiit yposau) 10 kmacc / mox pen. A. b. Xwmwxdenko. — M.,
N3parensctBO «lIpocBemenne», 2019.

Konsrun F0.M., Tkauea M. B., ®eneposa H. E. u np. Maremaruka: anrebpa
Y Hayajga MaTeMaTHYeCKOro aHanuza. AnreOpa M Hayajga MaTEMAaTHYECKOro aHAIN3a
(6a30BbIN U yriryOsieHHbid ypoBHH) 11 kmace / mox pea. A. b. Xwuxuenko. — M.,
N3natenbctBO «IIpocBemnienue», 2019.

3.2.3. UuTepHeT-pecypceshl.

https://www.iprbookshop.ru/ - DnexTponno-o6ubnuoreuynas cucrema [PRbooks

https://e.lanbook.com/ - DnexTponno-6ubnuoreunas cucrema JIAHbD

http://www.consultant.ru/ - CnpaBouHno-nipaBoBasi cucteMa Koncynbrantllntoc
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https://www.iprbookshop.ru/
https://e.lanbook.com/
http://www.consultant.ru/

https://www.elibrary.ru/ - HanmonanbsHast 3JieKTpoHHasi OMOJIMOTEeKa

http://www.edu.ru/ - ®enepansubii  Murepuer-noptan  «Poccuiickoe
oOpa3oBaHUE»

3.3. Oco0enHoCTH OpraHu3anum 00pa3oBaTeJIbHOI0 MpoLecca 1 HHBAJIUAOB 1
JIML ¢ OTPAHMYCHHBIMH BO3MOKHOCTSIMH 3/10POBbSI 0CBAUBAIIIHNX POTPAMMY
Y4eOHOM TUCUHMILIMHBI.

N3yyenne JUCHUIUIMHBI HHBAJIWJAMU U JIMUAMHA C  OrPAaHUYEHHBIMHU
BO3MOXHOCTSIMU  3/I0POBbSI OpraHu3yeTcs C  yderoM 0COOEHHOCTEM
NCUXO(U3NYECKOTO Pa3BUTHS, WHIWBHUIYAIbHBIX BO3MOXXHOCTE W COCTOSHHUS
3/10pOBbSl TAKUX 00YYarOIIUXCS.

IIpu npoBepeHMH y4eOHBIX 3aHATHUH  OOecleUMBAETCSl  COONIOICHUE
CJIEYIOIINX TPEOOBAHUI:

- ydeOHble 3aHATUS MPOBOJATCS ISl MHBAIMJIOB U JIMI C OFPAaHUYEHHBIMU
BO3MOKHOCTSIMH 3/J0POBbSI B OJHOW ayJIUTOPUU COBMECTHO C OOydYaroIIMMHCS, HE
UMEIOIMMHA OTPAaHUYEHHBIX BO3MOXXHOCTEH 3J0pOBbs, €CIM 3TO HE CO3JaeT
TPYAHOCTEH 1J1s1 00yUaroLUXCs B X0/1€ YUEOHBIX 3aHITHIA;

- NPUCYTCTBUE aCCUCTEHTAa W3 uMcia paboTHUKOB BI'TY minm npuBiedeHHBIX
JIML], OKa3bIBAIOIIETO O0YYAOIIMMCS HEOOXOAUMYIO TEXHUYECKYIO TOMOILb C YYETOM
UX WHAUBUAYATBHBIX OCOOCHHOCTEW (3aHATH pabouee MeCTO, TEePeIBUTaTHCS,
IpOYUTATh U OPOPMUTH 3aJlaHKe, OOIIATHCA C EAArOrH4ecKuM pabOTHUKOM U T. H.);

- oOydamIuecss ¢ Y4YeTOM MX HMHAMBUAYAJIbHBIX OCOOEHHOCTEH MOTyT
M0JIb30BaThCSl HEOOXOAMMBIMUA UM TEXHUYECKUMU CPEICTBAMMU;

- MaTepHaIbHO-TEXHUYECKHUE YCIIOBHUS JIOJDKHBI 00€creurBaTh BO3MOXKHOCTh
OeCIpEensITCTBEHHOTO JIOCTyIa OOYy4arouuxcs B ayJUTOPUH, TyaJeTHbIE U ApPyTUe
IOMEIIEHUS, a TaKKe MX MpeObIBaHMSA B YKa3aHHBIX IIOMELICHUSAX (HaIu4ue
[IaH/yCOB, MOPYYHEHN, PAaCIIMPEHHBIX JBEPHBIX MPOEMOB, JIU(PTOB, MPU OTCYTCTBUU
AUPTOB ayAUTOpUs JOJDKHA pacrojaraTbCs Ha IEpBOM JTaxe; Haludue
CHelHMAJIbHBIX KPECell U IPYTUX MPUCTIOCOOICHU).

JIOTIOJIHUTENBHO TMpU NPOBEJACHUM Y4YEOHBIX 3aHATHI oOecneduBaercs
COOMIOICHNE CIENYIONNX TPeOOBaHMM B 3aBUCMMOCTH OT KaT€TOPUHU O0YyYarOIINXCs
C OrpaHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBbSI:

a)  JUIA CIEeNbIX: 33JlaHus M WHbIE MaTepuaibl A1 U3YYEHUS TUCLUILIAHBI
opopMIIsIIOTCS pesibePHO-ToUeUHbIM HpU@TOM bpailng win B BHUllE JIEKTPOHHOTO
JOKYMEHTa, JOCTYIHOTO C IOMOIIBI0 KOMIIBIOTEPA CO CHEIUATH3UPOBAHHBIM
IpPOrpaMMHBIM OO€CII€UeHUEM ISl CJENbIX, WM 3aYUTHIBAIOTCS AaCCUCTEHTOM;
INUCbMEHHBIC 33JaHMs BBINOJHSIOTCA Ha Oymare penbepHO-TOUEHHBIM MIPUPTOM
Bbpaiin  unm  Ha  KOMIBIOTEpPE CO  CIEHUAIM3UPOBAHHBIM  MPOTPaAMMHBIM
o0ecrieueHneM ISl CJIETbIX, WM HaJUKTOBBIBAIOTCS ACCUCTEHTY; 00yYaronuMcst AJis
BBIMIOJHEHHUST  3a/JlaHds [P HEOOXOAMMOCTH  NPEAOCTaBISETCS  KOMILUIEKT
NUCHbMEHHBIX NpPHUHAUIEKHOCTEH M Oymara sl HUCbMa pelibe(HO-TOYEUHBIM
mpudprTom  bBpaiinsg, KOMHObBIOTEp €O  CIEUUAIU3UPOBAHHBIM  MPOTPAMMHBIM
00ecCIIeYeHUEM JIJIS CIICTIBIX;

0) mua  cnaboBHAAIIMX: OOECIEUMBAECTCS HWHAMBUAYAJIbHOE PaBHOMEPHOE
ocgemenue He Menee 300 JrOoKc; mTpU  HEOOXOOUMOCTH  OOyYarOIIKUMCS
IIPENOCTABISAETCS YBEIMUYMBAKONIEE YCTPOKWCTBO; 3aJaHUs ISl BBIIIOJIHEHHSI U UHBIE
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MaTepHrasibl OPOPMIISIOTCS YBETUYCHHBIM MIPUPTOM;

B) U1 TAyXuX ©  crabociplmanmmx:  oOecrednBaeTcs  HaM4YUe
3BYKOYCHJIMBAIOIIEH anmaparypsl KOJUICKTUBHOTO MIOJIb30BAHUS, npu
HEOOXOMMOCTH O0y4YarOmMMCSl MPEIOCTABIIACTCS 3BYKOYCHIIMBAIOIIAs almaparypa
WHINBUY AJTbHOTO TTOJIb30BAHUS;

I') Ui JUI C TSDKEJIBIMU HapYIICHUSIMH PEYH, TIYXUX, CIa0OCIBIIIANINX BCE
KOHTPOJIbHO-OIICHOYHBIC ~ MEPOIPHUATHS 10 JKEJaHUI0 OOyYaromuxcsi MOTYT
MIPOBOJIUTHCS B MUCbMEHHOU (popme;

1) I JUI] ¢ HapyHOICHUSMH OIMOPHO-JABUTATEIILHOTO armapaTa (TsDKEeITbIMU
HApYIICHUSMH JBUTATEIBHBIX (YHKIMH BEPXHUX KOHEYHOCTEH WM OTCYTCTBHEM
BEPXHUX KOHEYHOCTEH): MUChMEHHBIC 3aJaHUS BBIOJHAIOTCS HAa KOMITBIOTEPE CO
CHCIMATM3UPOBAHHBIM ~ MMPOTPAMMHBIM ~ 00ECIICUeHHUEM WM  HaJUKTOBBIBAIOTCS
ACCHUCTEHTY; T0 KEJIAHUI0 00YUYaIOIIUXCsl BCE KOHTPOJIbHO-OIICHOYHBIE MEPOTIPUATHUS
MOTYT IPOBOJUTHCS B yCTHOM (popme.
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4.
Kontpons

N OLCHKAa PpE3yJIbTaTOB

KoHTpoJsb 1 01leHKA Pe3yJIbTATOB OCBOCHUS Y4eOHOM IMCIUNJINHBI.
OCBOEHHUS Yy4e€OHOW JAUCIUTLIUHBI

OCYLIECTBJISIETCS. B MPOLIECCE MPOBEICHUS MPAKTUYECKUX 3aAHITHI M J1TaOOpATOPHBIX
paboT, TeCcTUpPOBaHUS, a TAKXKE BBINOJHEHUS OOYYAIOIMIMMHCS WHIWBUIYATbHBIX

3aJIaHU#, TPOEKTOB, UCCIETOBAHUM.

Pe3yabTaThl 00yyeHus
(OcHOBHBIE BU/BI
AeSITeJIbHOCTH 00y4aKIINXCH)

Kpurepuu oueHku

MeTtoanl
OLICHKH

AJITEBPA U HAYAJIA MATEMATHYECKOI'O

AHAJIM3A

Hcnonp30BaTh  TEOPETHKO-
MHOXECTBEHHBIM  ammapar s
ONHUCAHUSA Xo0/1a penieHus
MaTeMaTU4YECKUX 3a7ad, a TaKkKe
peanbHBIX IPOLIECCOB U SIBJIICHUI.

OnepupoBaTh  NOHATHUSMU:
palHOHAIIBHOE YHCIIO,
OeckoHeuHast epuoaNIECKast
poOBb, MPOIICHTHI;
VppalrOHAIBHOE 1%}
JNEUCTBUTEIIBHOE YHCIIO; MOZYJIb
JICCTBUTEIILHOTO 4uCIa;
WCIIOJIb30BATh 3TH TMOHSTUA IIPU
IPOBEACHUN  PACCYXICHUU U
JI0Ka3aTeNbCTB, NMPUMEHATH IpOoOH
W TOPOLEHThl I PELICHUs
NPUKIIAIHBIX 3a7a4 U3 Pa3IUYHbIX
oTpacieyd 3HaHUM U peaJlbHOU
KU3HU.

Hcnons3oBath
IpUOINKEHHBIE BBIYUCIICHUS,
IIpaBujia OKPYTJICHUS, IPUKUJIKY U
OLICHKY pe3yJIbTaTa BIYUCICHUM.

[IpumensTh pasauYHbIe
METOJIbl PELICHUSl PalMOHAJIbHBIX
U JIpOOHO-pallMOHAIBHBIX
YPaBHEHHI; a TaKXKE€  METOJ
WHTEPBAJIOB TUISL pemeHns
HEPABEHCTB.

OnepupoBaTb  NOHATUSIMHU
MHOT'OWIEH OT OJTHOU IIEPEMEHHOMU,
€ro KOpHH; IPUMEHSTH JEJIECHUE
MHOI'OYJIEHAa HA MHOTOWIEH C
ocTaTkoM, TeopeMy besy wu
TeopeMy Bwuera s pemeHus
3a1ad4.

OueHka MNHCHMEHHBIX
KOHTPOJIBHBIX PaloT.

OTBeT  OlLICHUBAETC
OTMETKOM «5», €CIIU:

paboTa  BBINOJHEHA
MIOJTHOCTHIO;

B JIOTUYECKHX
paccyXIeHUAX u
00OCHOBaHUU PEIICHUS] HET
poOEIIOB U OIIHUOOK;

B pCHICHHWH  HET
MaTEMaTUYECKUX  OIMHUOOK
(BO3MOXKHA oJHa
HETOYHOCT, OTIVICKa,
KOTOpas HE SIBJISICTCSI
CIICICTBHEM HE3HAHUS WJIU
HETOHUMAaHUs y4eOHOTO
MaTtepuana).

OtmeTka
CTaBUTCS B
CITyJasix:

pabora
MOJIHOCTBIO,
000CHOBaHUS
peIIeHHUS HEJ0CTAaTOYHbI
(ecin yMEHUE
00OCHOBBIBATh PACCyKICHUS
HE SIBIISJIOCH CIICIHAIBHBIM
00BEKTOM MTPOBEPKH);

JOTTYIICHBI OJTHa
OLIMOKA WU €CTh JABa — TPHU
Hemo4uéra B BBIKJIAQJKAX,
PUCYHKaX, YepTeKax WIH
rpadukax (ecim 3T BUBI
pabot HE SIBIISLTUCH
CHELHUAJIbHBIM 00BEKTOM

«“4»
CIEAYIOITUX

BBIITOJIHCHA
HO
araroB

[IpoBenenn
€  THCbMEHHBIX
KOHTPOJIbHBIX
paboT,  YCTHBIX
OIIPOCOB.
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OnepupoBarh  NOHATHAMMU:
cuCTeMa JIMHEWHBIX YypaBHEHHW,
MaTpuLa, ONPEACIUTEIb MATPULIBI.

Ucnons3oBaTh CBOWCTBA
ompengenurens 2 X 2 aud
BBIYUCIICHUS €ro 3HAYCHMUS,
NPUMEHSTh  ONpEASTUTENN s
pEelIeHUs]  CUCTEMbl  JIMHEHHBIX
YPaBHECHUU.

MopenupoBaTh  peajbHbIC
CUTYallU C TOMOIIbIO CHUCTEMBI
JIMHENHBIX YPaBHEHUM,
UCCIIEN0BATh MOCTPOCHHBIE
MOJENH C TMOMOIIbI MaTpHll U
ONPEAECTUTENEH,
UHTEPIPETUPOBATh  IOJTYUYCHHbBIN
pe3ynbTar.

OnepupoBaTh  MOHSTUSIMU:
byHKIUA, COCOOBI 3aaHus
GyHKUMM; B3aMMHO  OOpaTHbIE
GyHKIIUU, KOMIO3ULMSA (DYHKITUH,
rpaduk byHKIMH, o0JacTh
onpeeneHus u MHOKECTBO
3HAYCHUN byHKUIUH, HYJIU
byHKINH, MIPOMEKYTKHU
3HAKOIIOCTOSIHCTBA; JIMHEHHAas,

KBaJlpaTU4yHas, JIpOOHO-IMHEWHas
U cTeneHHas (yHKIHH.
BBINONHATE  371€MEHTapHbIE

npeoOpa3oBaHus rpauKoB
GyHKUUH.

3HaTh U yMETh JOKa3bIBaTh
YETHOCTD 1580071 HEYETHOCTh
byHKINH, NEePUOJIUYHOCTD
GyHKUMY, HAXOJUTh MPOMEXYTKH
MOHOTOHHOCTH byHKUIUHU,
MaKCHMYMBbI u MUHUMYMBI
byHKINH, HanOoJIbIIIee u

HauMEHbIIlee 3HaueHue (YHKIUH
Ha IPOMEXKYTKE.

PopMyIMpOBaTh 51
WJUTKOCTPUPOBATH rpaduyecku
CBOMCTBA JIMHEHUHOM,

KBaJpaTUIHOMN, JTPOOHO-TUHEUHOM
Y CTEIICHHOU (PYHKIIMIA.

MIPOBEPKH).

OTMmeTka
CTaBUTCS, €CIIU:

JOMYILIEHO Oonee
oIHOUW omubOku wnian Oosee
IBYX — TpEeX HEI0YECTOB B
BBIKJIQJIKAX, YepTeKaxX WU
rpadukax, HO 00yJaroIIUICS
obnamaer  00s13aTEIBLHBIMHU
YMEHHSIMHU T10 MPOBEPSIEMOM
TEME.

«3»

OtmeTKa «2»
CTaBUTCS, €CIIH:

JOTTYIIECHBI
CYIIIECTBEHHbIEC OINOKH,
MOKa3aBIIIne, 9TO

oOy4Jaromuiicss He 00JamaeT
00s13aTeNIbHBIMU ~ YMEHUSIMU
0 JaHHOMW TeMe B IIOJHOU

Mepe.

Jomyckaercs
MOBBICUTh ~ OTMETKY  3a
OpPUTMHAJIBHBIA ~ OTBET Ha

BONIPOC WJIM OPHUTHHATBHOE
peleHue 3ajadd, KOTOpbIe
CBUICTCILCTBYIOT 0
BBICOKOM MaTeMaTHYeCKOM
pa3BUTHH 00YYaOIIETOCs; 32
peuieHue 0Oosee  CIOKHOU
3a/la4yd WA OTBET Ha OoJjiee

CJI07KHBIN BOIIPOC,
MIPEIOKEHHBIE
oOyuyaroiemMycs
JOTIOJIHUTEIIBHO nocJe

BBIIIOJIHEHUS UM KaKUX-JIH00
IPYTUX 3aJaHUH.

Ouenka YCTHBIX
OTBETOB.

OtBeT  OlICHMBAETCA
OTMETKOH «5», €CIIn
oOyyarouiics:

IIOJTHO PacCKpbLI

CoJiep’KaHHe Marepuaia B
o0beMe, MPeyCMOTPEHHOM
IPOrpaMMON B YUeOHHKOM;
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Bripaxats dbopmynamu
3aBUCUMOCTH MEXIY BEJIMUMHAMMU.

3HaTh  ONpENENCHHE U
CBOWMCTBA CTEIIEHHM C  LEJIBIM
MOKa3aTeeM; HOIXO/ISIIIYIO
dbopmy 3amucu JACHCTBUTEIIBHBIX
Yqucen JUIsl pelIeHUs MPaKTUYEeCKUX
3a/1a4 U MPEICTABICHUS JaHHBIX.

DOopMyJIMPOBATb,
3alMChIBaTh B  CUMBOJIMYECKOM
dbopMe M HCTOIB30BATH CBOWCTBA
KOPHSI n-ou CTEIECHU IS
npeoOpa3oBaHUsl BRIPAKCHUI.

Haxonuts peleHus
UppAIlMOHANBHBIX YPAaBHEHUU C
MOMOILBIO PaBHOCHUJIBHBIX
NEpPEeXoJIOB  WIM  OCYIIECTBIISsA
IIPOBEPKY KOPHEM.

Crpoutb rpaduk QyHKUUU
KOPHS N-Oi CTENEeHH Kak 00paTHOMN

JUIst byHKIMU ~ CTENEeHU c
HaTypaJIbHbIM MTOKAa3aTEJIEM.
DopMyJIMPOBATH
OTIpECICHUE CTETIEHU c
palMoOHAIBLHBIM MOKA3aTEeJIEM.
BrI10SIHATH
npeoOpa3oBaHus YUCJIOBBIX
BBIPAKCHUU, CoAepKaIUX
CTEIECHU c palroOHaIbHBIM
MOKa3aTeJIeM.
Ucnons3oBaTte  1udgpoBbie

pecypcehl ISl MOCTPOEHUsI Tpaduka
IIOKA3aTEIbHOU byHKUMN u
U3y4eHUs €€ CBOMCTB.

Haxonuts pelIeHus
MOKa3aTeIbHbIX YPAaBHEHUH.
JlaBath OIPEAEIICHUE

Jorapudma yucna; AeCATUYHOrO U
HATYpaJbHOTO JIorapudma.
Hcnonp3oBath CBOMCTBA
aorapu(MoB Uisl IpeoOpa3oBaHuUs
Jorapu(p)MUUECKUX BBIPAKCHUN.
Crpouth rpadux
jgorapupMuyeckod (QyHKIUU Kak
0o0paTHOM K TOKa3aTelNbHOH U

U3JIOKUII ~ Marepuall
IPAMOTHBIM SI3IKOM, TOYHO
UCIIOJIb3Ys MAaTEMATUUECKYIO
TEPMUHOJIOTUIO u
CUMBOJIUKY, B
ONPENIECIICHHON JIOTUYECKOU
MOCJIEIOBATENbHOCTH;
MPAaBWJIBHO BBINIOJIHUII
PUCYHKH, YEPTEKH,
rpauku, COIMYTCTBYIOILIUE
OTBETY;
oKa3aj YMEHHE
WUIIOCTPUPOBATh  TEOPUIO
KOHKPETHBIMU TIPUMEPaMHU,
IIPUMEHATh €€ B HOBOWU
CUTyalluu TPU BBHITOJIHEHUU
MPAKTUYECKOTO 3aJaHus;
MPOJIEMOHCTPUPOBAII
3HAaHUE  TEOpUU  paHee
M3YUYEHHBIX COMYTCTBYIOIINX
TeM, CPOPMUPOBAHHOCTH U
YCTOMYUBOCTD
UCIIOJb3YEMBIX TMPHU OTBETE
YMEHHI 1 HaBBIKOB;
oTBEYal
CaMOCTOSITEIIBHO,
HaBOJIAIINX BOIIPOCOB;
BO3MO>KHBI OJIHA — J[BE
HETOYHOCTH IPU OCBEIICHUE
BTOPOCTENEHHBIX BOMPOCOB
WU B BBIKJIAJIKaX, KOTOPbHIC
oOyyaromuiics JIETKO
UCIIPaBUII MOCTIE 3aMEYaHUsI.
OTBeT  ollEHUBAETCS
OTMETKOU «4», ecnu
YAOBJIETBOPSIET B
OCHOBHOM TpeOOBaHUAM Ha
OLIEHKY «5», HO IIpU 3TOM
UMEET OJIMH u3
HEJIOCTAaTKOB: B M3JIOKEHUU
IOy IIEHBI HeOOJIbIIINE
npoOeibl, HE HCKa3UBIIEe
MaTeMaTU4YECKOe
coJiep>KaHue OTBETA;
JONYIIEHbl OJIMH  —

oe3
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HCIIOJIb30BaTh CBOICTBA
jgorapuMudecKord (QYHKIHH IS
penieHus 3aad.

Haxonute peLIeHus
Jorapu(MUYECKUX YPAaBHEHHUH C
IIOMOILBIO PaBHOCHJIBHBIX
NEPEXOAOB  WIH  OCYILECTBII
IIPOBEPKY KOpHEM.

JlaBaTb OIIpEIEIICHMUS
CHHYyCa, KOCHUHYCa, TaHIE€HCA W

KOTaHI'€HCA YMCJIOBOTO ApryMEHTA;
a TaKKe apKCUHYyCa, apKKOCHUHYycCa
Y apKTaHI€HCca YHCIIa.

[IpumensTh OCHOBHBIE
TPUTOHOMETPUYECKUE  (POPMYJIbI
TUTSt npeoOpa3zoBaHus
TPUTOHOMETPUUECKUX BBIPAKEHUH.

[IpumensaTh bopmyIbl
TPUTOHOMETPUHU pelieHus
OCHOBHBIX THUIIOB
TPUTOHOMETPUYECKUX YPABHEHHU.

OnepupoBaTh  MOHATHUSMU:
MOCJIEI0BATENBHOCT, CIOCOOBI
3aJaHusl  TOCJIEJ0BAaTEIbHOCTEN;
MOHOTOHHBIE W  OTPaHUYCHHbIC
MOCJIE10BATEIbHOCTH;
UCCIIE0BATh MOCIEN0BATEIbHOCTH
Ha MOHOTOHHOCTh u
OTPaHUYECHHOCTb.

Ilonydats  mpencraBiieHHE
00 OCHOBHBIX HJIEAX aHaIWu3a
OECKOHEUHO MaJIbIX.

JlaBaTb OIIpeeIICHUE
apuPpMeTHIECKOM "
r€OMETPUYECKON MTPOTPECCUH

Jloka3bIBaTh CBOKCTBA
apupMeTHIECKOM U
r€OMETPUYECKON MPOTPECCUH,
HaXOJUTh CyMMy YJICHOB
NpPOTrPECcCU, a TaKKE CYyMMY
4YJI€HOB OECKOHEYHO YOBIBaIOINICH
reOMETPUYECKON NMPOTPECCUH.

Hcnonb3oBaTe mporpeccuu
JUISl pelieHus 3ajad MPUKIAJIHOTO
XapakTep.

JJISL

JBa HeJoueTa npu
OCBEIICHUU OCHOBHOT'O
COJIEp KaHUS OTBETA,
UCIIPABIICHHbBIC nociie
3aMe4aHus;

JTOMYIIEHBl  OIIMOKa
uin 0oJiee IBYX HEIOYETOB
npu OCBEIICHUU

BTOPOCTCIICHHBIX BOIIPOCOB
HWin B BBIKJIIAJKaX, JICTKO

WCIIPABIICHHBIC ocJie
3aMeYaHusl.

OTMmeTKa «3»
CTaBUTCS B  CIEIYIOIIUX
CITyJasix:

HEMOJIHO  PACKPBITO
coziepKaHue MaTepuaa
(conmeprkanue U3J105KEHO
dbparMeHTapHO, HE Bcerja
MOCJICIOBATEIBHO), HO
IOKa3aHo o0I1ee TOHUMaHUe
BOIIpoca U
MIPOJIEMOHCTPUPOBAHBI
YMEHHMSI, JTOCTATOYHBIC IS
YCBOCHHS MIPOTPaMMHOTO
Marepuana;

HMMEJIUCh 3aTPyHCHUS
WU JONYIIEHbl OIIMOKU B
ONpPEAECIECHUN
MaTeMaTHYECKOM
TEPMUHOJIOTHH, YepTexax,
BBIKJIAJIKAX, WCIIPABJICHHbIC
ocJie HECKOJIBKUX
HaBOJSIINX BOMPOCOB;
oOyyJaromuiics HE
CIIpaBWJICA C TPHUMEHECHUEM
TEOPUU B HOBOM CHUTyallUH
npu BBITIOJTHEHUH
MPAKTUYECKOT0 3aJlaHus, HO
BBITIOTHHII 3aJJaHus
0053aTEILHOIO YPOBHS
CJIO’KHOCTH MO JTAaHHOM TEME;
npu JIOCTaTOYHOM
3HAHUU TEOPETUYECKOTO
MaTtepuana BBISIBJICHA
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[IpumensTh bopmymy
CJIOXHBIX MPOLIEHTOB JIJISl PEILICHHUS
3a/1a4 U3 pEATbHOU MPAKTUKHU.

OnepupoBaTh  NOHSATHSIMU:
byHKIISA HelpepbIBHAsA Ha
OTpe3Ke, TOUKa pa3pbiBa PYHKIUH,
acuMNTOTa rpapuka pyHKIUH.

[IpumensTh CBOMCTBA
HEMPEpPbIBHBIX  (QYHKIUW  JUIs
pelieHus 3aaad.

OnepupoBaTh  MOHATHUSIMU:

nepBasi M BTOpas TPOU3BOJIHBIE
byHKINUM;, TTOHUMATh (PU3UYECKHM

51 r€OMETPUYECKHUI CMBICII
MIPOU3BOIHON; 3aIIUCHIBATH
YPaBHEHME KacaTeJIbHOM.

Bpruncnsate  mpou3BOAHBIE
CyMMBbI, IIPOM3BENCHUS, YACTHOIO
U CJIOKHOU (PYHKIIUH.

N3yyath [IPOU3BOJHBIE
AIIEMEHTAPHBIX (PYHKIUH.

Hcnons3oBath

TCOMETPUYECCKUA U  (PU3HUECKUN
CMBICJI TIPOU3BOIHOW Ui PELICHUS
3a/1ay.

[IpumenaTs OCHOBHBIE
MOHATHUSL Kypca anreOpsl U Hadam
MAaTeMaTH4eCKOro aHalIn3a Ui
pemieHus  3aJad U3 PealbHOMU
KU3HU W JPYTUX  IIKOJbHBIX
MPEIMETOB.

Crpours
KOMIIO3ULIUH byHKUMN c
MTOMOIIBIO AJIEMEHTAaPHOIO
MCCIIEIOBAHMS U CBONCTB
KOMIIO3ULIUH.

CTtpouTh  TreoMeTpUuYecKue
oOpa3bl ypaBHEHUU M HEPABEHCTB
Ha KOOPAMHATHOM IJIOCKOCTH.

Hcnons3oBaTh
IIPOU3BOJHYIO IS HMCCIEAOBAHUSA
GyHKIIMM HAa MOHOTOHHOCTh U
KCTPEMYMBI; HaXOJUTh
HauOoJplIee M HauMEHbIIIee
3Ha4YeHUs (PYHKIIMU HEMPEPHIBHOU

rpadux

HEJI0CTaTOYHAas
chOpMHPOBAHHOCTh
OCHOBHBIX YMEHHU 151
HABBIKOB.

OtmeTka «2»
CTaBUTCA B  CICAYIOIIUX
CITyJasix:

HE PacCKpBITO
OCHOBHOE coziepxKaHue
y4eOHOro Marepuana,

00HapyKEHO
HE3HaHUE o0y4JaronmmMcst
Oonpiiet wiam  Hambolee
BOXHOM YacTH Yy4eOHOTO
MaTepuaia;

JOMYIIEHbl OIIUOKU B
ONPEAECIECHUN TOHATUH, MPHU
WCIOJIb30BaHUH
MaTEeMaTU4YECKON
TEPMHUHOJIOTHH, B PUCYHKAX,
yeprexax uiu rpadukax, B

BBIKJIQJKaX, KOTOpbIE HE
UCIIPABIICHBI mocJie
HECKOJIbKHX HABOIAIINX
BOTIPOCOB.
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Ha OTpe3Ke; CTPOUTh Tpaduku
byHKIMi Ha OCHOBaHUH
IIPOBEIEHHOIO UCCICAOBAHUA.
Hcnonp3oBath
NPOU3BOJIHYIO i1  HAXOXKIACHUS
HaWJIy4Ilero peneHus B
NPUKIAIHBIX, B TOM  YHCIIE
COLIMAJIBHO-DKOHOMHUYECKUX,

3a/avax, VTS OTIpEICTICHHSI
CKOPOCTH M YCKOPEHHsI TpoIiecca,
3aJIaHHOTO dopmynoii WIH
rpagurom.

[TomyyaTe mpencraBieHue O
NPUMEHEHUU  TPOU3BOJAHOM B
Pa3IUYHBIX OTPACTSX 3HAHUM.

OnepupoBaTh  MOHATHUSIMU:
nepBooOpa3Hass W ONpeAesIEHHBIN
MHTErpal. Haxoauth
MEepBOOOpA3HbIE  DJIEMEHTAPHBIX
(GYHKIIUH U BBIYUCIATH HHTErpal
no ¢opmyne  Hpiorona —
JleiOHuIIA.

Haxonutb TUIOLIAAM
IJIOCKUX (UTYp B OOBEMBI TENI ¢
TIOMOILIBIO OIPEAECIEHHOTO
WHTErpana.

3HAaKOMHUTHCS c
MaTEeMaTHYECKUM

MOJICJIMPOBAHUEM HAa  NPUMEpPE
mudepeHnnanbHbIX YpaBHEHUH.

[lonyuare mpencraBiieHUE O
3HAYCHUMU  BBEACHHUS  MOHITHUS

UHTErpasia B pa3BUTUU
MaTEeMaTUKH.

Ucnonb3oBate  1iupoBbie
pecypcbl LTSt MOCTPOEHUS

rpaKOB  TPUTOHOMETPUUECKHUX
(GYHKIMHM U U3YYEHUSI UX CBOWCTB.

Pematp
TPUTOHOMETPUUYECKHUE YPABHEHUS
U OCYIIECTBIISITh OTOOP KOpHEH ¢
NOMOIIBI0  TPUTOHOMETPUUIECKON
OKPY>KHOCTH.

[IpumensaTh bopmyIbl
TPUTOHOMETPUM  JJIsi  PEIICHHS
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OCHOBHBIX TUTIOB
TPUTOHOMETPHUCCKIX HEPABEHCTB.

Ucnonp3oBaTth  1UGpOBBIC
pecypchl  JUIsl  TIOCTPOCHUS U

VCCIIEOBAaHUS rpaduxoB
GyHKUUH.

[IpumensTh CBOWCTBA
II0KAa3aTeJIbHON "

gorapumuyecko  QyHKIMA K
pEIICHUIO0  MOKa3aTelbHBIX U
JorapupMUYECKUX HEPABEHCTB.

O6ocHOBaThH
PaBHOCUIIBHOCTb IIEPEXO/I0B.

Pemarte uppauuoHanbHbBIE U
KOMOMHUPOBaHHbIE HEPABEHCTBA, C
MIOMOILBIO PaBHOCHIIBHBIX
EPEXO0B.

Ucnons3oBath rpaduyeckue
METOJ[bl U CBOWMCTBA, BXOJISIIHNE B
ypaBHEHUE  WJIM  HEPaBEHCTBO
byHKUMN U penieHust 3a/1a4uu.

OnepupoBath  MOHATHSIMHU:
KOMIUJIEKCHOE YHMCJIO U MHOECTBO
KOMIIJIEKCHBIX YHCEN.

[IpencraBisTe
KOMILIEKCHBIE qyucia B
anredpanyecKou u
TPUTOHOMETPHUUYECKOU (popMme.
BreI10S1HATH

apupMEeTHYECKUe  Olepauuud C
HUMH.
N3o0paxkath KOMILJIEKCHBIC

yucia Ha KOOPAMHATHOU
IIJIOCKOCTH.

[IpumensTh bopmymy
Myaspa 151 [10J1y4aTh

MPEJICTABICHUE O KOPHAX N-OH
CTENEHU U3 KOMILJIEKCHOI'O YHUCIIa.

3HAaKOMHUTBCS C IpPUMEpaMu
MPUMEHEHUSI KOMIUJIEKCHBIX YHCEN
JUIS PEIICHUSI TEOMETPUUECKUX U
(¢u3nYecKux 3aaau.

OnepupoBaTh  MOHSATUSIMU:
HaTypaJbHOE U LIEJ0e YHCIIO,
MHOECTBO HAaTypaJIbHBIX M LEJbIX
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yucel.

Hcnonp3oBath IIPU3HAKU
JNETUMOCTH LIEJIBIX YUCEN; OCTATKU
no wmoaymo; HOJ u HOK
HAaTypaJIbHBIX YHUCEJ; aAITOPUTM
EBknuaa s peuieHus 3anay.

3anucelBaTh ~ HaTypaJIbHbBIC
YlCJIa B Pa3JIUYHbIX MO3ULMOHHBIX
CUCTEMAX CUUCIICHUS.

OnepupoBarh  NOHATHAMMU:

cucrema " COBOKYITHOCTb
YPaBHEHUM u HEPABEHCTB;
peleHue CHUCTEMBI 158105
COBOKYIIHOCTH; PaBHOCHUJIbHBIE

CHUCTEMBI U CHUCTEMBI-CIICICTBHUS.
Haxomute pemenus cucrem

51 COBOKYITHOCTEU LIEJIBIX
palMOHAIBHBIX, UPPALMOHAIBHBIX,
MOKa3aTeIbHbIX u
Jorapu@MUYECKUX YpaBHEHUU W
HEPABEHCTB.

[IpumensTH CHUCTEMBI

YPaBHEHHI K PEHICHUIO TEKCTOBBIX
3aJlad M3 pas3Iu4HbIX oO0JacTei
3HAHUM W  PEaJbHOW  KU3HU;
UHTEPIPETUPOBATh  IOJTYYEHHBIE
peuieHus.

Ucnonp3oBate  1iupoBBIC
pecypchl.

BeiOupars cnoco0 perreHus
palMOHAJIbHBIX, UPPALUOHATBHBIX,
MOKa3aTeIbHbIX,

JorapupMUYECKUX u
TPUTOHOMETPUUYECKUX YPABHEHUH
U HEpPaBEHCTB,  COJEpKalIUX

MOZYJIA U TAPAMETPBI.
[IpumensTey rpaduueckue u
aHAJIUTUYECKUE  METOAbl  JJIA
pelIeHus YpaBHEHUN U HEPABEHCTB
C  MapaMeTpamMu, a  TaKxke
ucciaenoBanue GyHKIUI MeTogaMu
MaTEeMaTH4YECKOr0 aHAJIN3A.
Crpouts ® HCCIEAOBATH
MaTeMaTU4YECKUE MOJENH
peaJbHbIX CUTYallMid C TMOMOIUIBIO
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YPAaBHEHUI, HEPABEHCTB U CHUCTEM
C IapaMeTpaMH.

MopenupoBate  peaybHBIE
CUTyallUM Ha A3BIKE ayreopsl,
COCTAaBJIATh BBIPAXKEHUS,
YpPaBHEHMS, HEPABEHCTBA MU UX
CUCTEMBI II0 YCIOBHUIO 3a/ayH,
UCCIIEI0BATh IIOCTPOCHHBIE
MOJeNIN C UCII0JIb30BAaHUEM
arnmnapara anreOpsl,
UHTEPIPETUPOBATh  ITOJTYYEHHBIN
pe3yJIbTar.

[Ipumensaty QyHKIUU A4
MOJENUPOBAHUS M HCCIEI0BaHUSA
peaNbHBIX MPOLIECCOB.

Pemats NPUKJIAHBIE
3a/laud, B TOM YHUCJE COLHAIbHO-
PKOHOMUYECKOTO U (PU3HYECKOTO
XapakTepa, CpeJICTBaMU alureopbl U
MAaTEeMaTH4YE€CKOr0 aHAJIN3a.

I'EOMETPUA

OnpenensaTe MIOCKOCTh Kak
burypy, B KOTOPO# BBIIIOJIHACTCS

MJIAaHUMETPUS.
Jenatp MIPOCTEUILINE
JIOTUYECKHUE BBIBO/IbI u3
aKCMOMAaTHKH IUIOCKOCTH.
[IpuBOINTH [IPUMEPBI
peabHBIX 00BEKTOB,

H):[eanmauneﬁ KOTOPBIX ABJISAIOTCA
AKCHUOMBI I'€COMCTpPHUH.

OueHKka NOHUCHBMEHHBIX
KOHTPOJIbHBIX PadoT.

OTtBEeT  OIICHMBAETCSA
OTMETKOH «5», €CJIH:

paboTta  BBINOJHEHA
MTOJTHOCTHIO;

B JIOTHYSCKHUX
paccyKACHUAX u

00OCHOBaHUU PEIICHUS] HET
poOEJIOB U OIITUOOK;

N3yyars, IPUMEHATH B pELIEHUH  HET
INPUHLIMIIBI IOCTPOCHUSI CEUEHUI. | MAaTEMATUYECKUX  OIIHNOOK

Hcnonp3oBath i | (BO3MOXKHA OJlHa
IIOCTPOEHUSI ~ CEYEHUH  METOJ | HETOYHOCTb, OIKCKa,
CIIEIOB, ~ METOJ  BHYTPEHHErO | KOTOpas HE ABJIAETCS
IIPOEKTUPOBAHMSI, METOJI IIEPEHOCA | CICACTBUEM HE3HAHUS WIH
CEKYIIEeH MIOCKOCTH. HEITOHUMaHUs yueOHOro

Pewate crepeomerpruyeckue | MaTepuana).
3aJa4d: Ha ONpelesICcHUE BHUAA OtmeTka «4»
CEUCHHMs] U  HAXOXKIEHUE €ro | CTaBUTCS B  CIEIYIOUIUX
TUTOLIAM. clyJasix:

AKTyanu3upoBath (akTbl U paboTa  BBINOJHEHA
METO/IbI IJIAHUMETPHH, | TOJHOCTHIO, HO
pEJIEBAHTHBIE TEME, IPOBOJIUTH | 0OOCHOBAHMSI I11aroB

IIpoBenenu
€  THCHbMCHHBIX
KOHTPOJIBHBIX
paboT,  YCTHBIX
OIIPOCOB.
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aHAJIOTUH.
Hcenonp30BaTh NpH pelIeHAN

3a1a4 CIEAYIOIINE
IIaHUMETpUUeckrue  (HakTel |
METO/IBI:

Teopembr @®aneca u o
MPONOPIHUOHATIBHBIX OTpE3Kax.
AJITOpUTM JIeTIEHUsT OTpe3Ka Ha n
pPaBHBIX 4yacTeu. Teopema
Memnemnasi.

PaBHOOE ApeHHBIIM
TPEYTOJbHUK. PaBHOCTOpOHHMI
TPEYTOJIbHUK. [IpstMOyTOJIBHBIM
TPEYTOJIbHUK

CBOMCTBO CpeIHEN JMHHU
TPEYTrOJIbHUKA.

CaoiicTBO OMCCEKTPUCHI
yrJjia TpeyroJibHUKA.

CBOHCTBO MeIuaH
TPEYTrOJIbHUKA.

[Ipu3Haku noaooust
TPEYTOJIbHUKOB.

[Tonydats  mpeacTaBICHUS

00 OCHOBHBIX JTamax Pa3BUTHA
IrcoOMCTPHUN KakK COCTaBHOM 4YacTH

dbyHmameHTa pa3BUTHUA
TEXHOJIOTUH.
Knaccudumuposats

B3aUMHOE PACIIOJIOKEHUE IPAMBIX
B [POCTPAHCTBE, WILIKOCTPUPYS
PUCYHKaMH U MPUBOJAS NPUMEPHI
Y3 peallbHOU JKU3HU.

JloxaspiBaTh  TEOpeMy O
CyILIECTBOBAHUU U
CAMHCTBEHHOCTH  MapaJuIeIbHOU

MPSIMOU, TIPOXOJAIIEH YEPE3 TOUKY
IIPOCTPAHCTBA W HE JIEXKAUIEH Ha
Apyrov  OpsIMOW;  JIEMMY O
IIEPECEUEHNH IUIOCKOCTH JIBYMS
NapajyieIbHbIMU IIPSIMBIMU;
TEOpEMY O TpPEX NapaUICIbHbBIX

IIPSAMBIX.

Jloka3pIBaTh IIPU3HAK
CKPEIIHBAOIINXCS NPSIMBIX,
TEOPEMY O  CKpEUIMBAOLIUXCS

peleHus HEIOCTaTOYHBI
(ecin yMEHUE
00OCHOBBIBATh PaCCyKICHUS
HE SIBJSUIOCH CIIEHUATbHBIM
00BEKTOM MTPOBEPKH);
JIOTTYIICHBI oJHa
OLIMOKA WU €CTh JABa — TPHU
Henouéta B BBIKJIQJKAX,

pUCYHKax, depTexax WiIH
rpadukax (eciu 3T BHBI
pabor HE SBJISTACH
CHEIHUAIbHBIM 00BEKTOM
MIPOBEPKH).

OtrMmeTka «3»
CTaBUTCS, €CIIH:

JOTTYIIEHO Oonee

OIHOM OIMOKM winh Ooliee
JIBYX — TpeX HEIOYETOB B
BBIKJIQJKAX, YepTeKaxX WU
rpadukax, Ho oOyJarouIuiics
obnamaer  00s13aTEIBLHBIMHU
YMEHMSIMHU T10 MPOBEPSIEMOM
TEME.

OtMmeTka «2»
CTaBUTCS, €CIIU:

JIOTYIIECHBI
CYIICCTBEHHBIC OImuOKH,
TTOKa3aBIIINeE, YTO

oOydJaromuiicss He 00JamaeT
00s13aTEIPHBIMA ~ YMECHHUSIMU
0 JaHHOM TEME B IIOJIHOU

Mepe.
Jomyckaercs

MOBBICUTh ~ OTMETKY  3a

OpPUTMHAJIBHBIA ~ OTBET Ha

BOIIPOC WJIM OPUTHHAIIBHOE
pelIeHre 3a7a4u, KOTOPBIC
CBUJIETEIBCTBYIOT 0
BBICOKOM MaTE€MaTUYECKOM
pa3BUTHH 00YyYarOIIEToCs; 3a
pemieHue Oojee  CI0XKHOM
3a/laud WM OTBET Ha OoJiee
CJIOKHBIN BOIIPOC,
MIPEIOKCHHBIC

oOyJaromemycs
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IIPSAMBIX.
Jloka3plBaTb  TEOpEMY O
PaBEHCTBE YIJIOB c
COHAIIPaBJICHHBIMHA CTOPOHAMU.
OOBSCHATh, YTO HA3BIBAETCS
NapajuieIbHbIM W LEHTPAJIbHBIM

MPOEKTUPOBAHUEM u KaK
BBITIOJIHSIETCS MPOEKTUPOBAHUE
buryp Ha mIOCKOCTb.
Jloka3bIBaTh CBOKCTBA
MapaJICIbHOTO MTPOESKTUPOBAHUS.
N3o0paxars B

NapaJIebHOW NPOEKIHMH pPa3HbIE
reoMeTpudeckue GUrypsl.
Pemats crepeomerpuyeckue

3aJlayd  Ha JI0Ka3aTeabCTBO U
UCCIIEIOBAHUE,  CBSI3aHHBIE  C
pacnoioKeHUEM MIPSMBIX B
POCTPAHCTBE.

[IpoBoauTh HOKa3aTENbHBIC
paccyXJieHuss ~ TpU  pEILICHUU
reOMETPUUYECKUX 3ajad,
CBSI3aHHBIX co B3aMMHBIM
pacnoyioKeHUEM MPSIMBIX B
IIPOCTPAHCTBE.

CpaBHUBaTh, aHAJIM3UPOBAThH
U OLICHMBAaThb YTBEPXKICHUS C
LENbI0  BBIABICHUS  JIOTHYECKH
KOPPEKTHBIX U  HEKOPPEKTHBIX
pacCyKJICHUM.

MogenupoBare  pealbHbIE
CUTYALINH, CBSA3aHHBIC co
B3aMMHBIM pacnoioKeHUEM
NPSIMBIX B IPOCTPAHCTBE, HA A3bIKE
Tr€OMETPUH.

HccnenoBarb mOCTPOCHHBIE
MOJENN C UCII0JIb30BAaHUEM
F€OMETPUUYECKUX MTOHSATHI U
TEOPEM, anmapara  anreopsl,
U (PPOBBIX PECYPCOB.

Knaccudumuposats
B3aMMHOE PACIIOJIOKEHUE IPAMOU
U IUIOCKOCTH B IPOCTPAHCTBE,
IPUBOJIS COOTBETCTBYIOIIHE
IPUMEPHI U3 PEATbHON KU3HH.

JOTIOJTHUTEBHO nocje
BBITIOJTHEHHSI UM KaKUX-TTHO0
IPYTUX 3aJaHHMN.

Onenka YCTHBIX
OTBETOB.

OTBeT  OlICHMBAETCH
OTMETKOH «S», eCIu
oOyyJaromuics:

ITOJTHO pacKpbLI

CoJIiep)KaHUE MaTepuaia B
o0beMe, TPEeTyCMOTPEHHOM
MIPOTPaMMON U YICOHUKOM;
U3JIOKUT ~ MaTepuall
IPAMOTHBIM SI3BIKOM, TOYHO
HCITOJIB3YsI MAaTEMATHIECKYTO

TEPMHUHOJIOTHIO u
CUMBOJIUKY, B
ONPENICIIEHHON JIOTUYECKOU
MOCJEA0BATENBHOCTH;

MPaBUJIBHO BBITTOJIHUI
PUCYHKH, YEPTEXKH,
rpaduky, COIMYyTCTBYIOILIUE
OTBETY;

MoKa3aj YMEHHE
WJUTIOCTPUPOBATh  TEOPHIO

KOHKPETHBIMU TIIPUMEPaMHU,
IIPUMEHATL €€ B HOBOWU
CUTyalluu MPU BBIOJIHEHUU
MPAKTUYECKOT0 3aaHus;
MPOIEMOHCTPUPOBAII
3HAHUE  TEOPUM  paHEe
M3YUYCHHBIX COMYTCTBYIOIINX
TeM, C(OpMHUPOBAHHOCTH H
YCTOMYUBOCTh
UCIIOJIB3YEMBIX TPU OTBETE
YMEHHUI U HaBBIKOB;
oTBeYal
CaMOCTOSITEIBHO,
HaBOJIAIIUX BOIPOCOB;
BO3MO>KHbBI OJIHA — JIBE
HETOYHOCTH IPU OCBEIICHUE
BTOPOCTENEHHBIX BOMPOCOB
WU B BBIKJIAJIKaX, KOTOpPbIC
oOyyaromuiics JIETKO
MCTIPABUJI MTOCJIC 3aMEYAHUS.

oe3
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DopMyIUpOBaATH
OIIPENIECIICHHE ITapajuIeIbHBIX
IIPSAMOU U IIJIOCKOCTH.

Jloka3plBaThb  MPHU3HAK O
[MapaJUIEIIBHOCTH IPAMON 151
IIJIOCKOCTH; CBOMCTBA
[IapaJuIeIIbHOCTH psAMOM 151
IIJIOCKOCTH.

Pemate crepeomerpuueckue
3a71a4u BBIUNCIICHUS 51
JI0Ka3aTeNbCTBO,  CBSI3aHHBIE €
[IapaJUICIbBHOCTBI0  TNPAMBIX U
IIJIOCKOCTEN B IIPOCTPAHCTBE.

Pematp MIPAKTUYECKUE
3a71a4M Ha MOCTPOCHUE CEUEHUN Ha
yepTexax TeTpa’apa "
napajulelIeIuIeaa.

Pemate crepeomerpuueckue
3a1a4M, CBSI3aHHBIE C IIOCTPOCHUEM
CEYEHUH IJIOCKOCTBIO.

[IpoBoauTh JIOTUYECKU
KOPPEKTHbBIE JTI0Ka3aTebHbIe
paccyXJieHuss  TpU  PEIICHUU

reOMETPUYECKUX 3a]1a4 CBSI3AHHBIX
C NIapaJUIEIbHOCTBIO MIIOCKOCTEM.

CpaBHuBaTh u
aHAJIM3UPOBATH peanbpHbIe
CUTyaluH, CBSI3aHHBIC c
[IapaJuIeIbBHOCTBI0  MPSAMOW W
IJIOCKOCTA B IIPOCTPAHCTBE;
MOJENUPOBATh peanbpHbIe
CUTyaluH, CBS3aHHBIC c
[ApAJJICIbHOCTBIO  IIPAMOM U

IJIOCKOCTU B TPOCTPAHCTBE,
SI3BIKE TEOMETPUH.
AKTyanu3upoBaTh (akTbl U

Ha

METO/BI IJIAHUMETPHUH,
pEIEBAHTHBIE TEME, IPOBOAUTH
AHAJIOTUU.

DopMyIupoOBaTh
ONPENEIICHUS: TIEPIICHANKYIISIPHBIX
MPSAMBIX B [IPOCTPAHCTBE;
OIIPEACIICHUE IIPSIMOMU,
NEPNEHINKYJIIPHON K INIOCKOCTH.

Jloka3piBaTe:  JEMMYy O

OTtBeT  OIICHUBAETCS
OTMETKOHU «4», eclin

YAOBJIETBOPSIET B
OCHOBHOM TpeOOBaHUSAM Ha
OLICHKY «5», HO TMPU STOM
AMeeT OJIMH nu3
HEJOCTAaTKOB: B W3JIOKCHHU
JIOTYIIEHBI HEOOIbIIINE
npoOenibl, HE HCKa3UBIIEe
MaTEMaTHYECKOE
coJep>KaHUE OTBETA;

JOMYIIEHbl OJWH —
hi:¥:] HegoueTa npu
OCBECIIICHHUU OCHOBHOI'O
COJIepKaHUs OTBETA,
UCIIPABIICHHbBIC ocJe
3aMCUYaHus;

JOMYIICHBI  OIIMOKa
uiau 0osee JBYX HEI0YETOB
npu OCBECIIICHUU
BTOPOCTETIEHHBIX BOIIPOCOB
WIX B BBIKJIAQJKaX, JIETKO

HCIIPABIICHHBIC nocJe
3aMeYaHus.

OtmeTKa «3»
CTaBUTCA B  CJCAYIOIIUX
CITyvasx:

HETMOJIHO  PACKPBITO
coziepKaHue MaTepuaia
(conmepxanue U3JI0KEHO
(dparMeHTapHO, HE Bcerja
MIOCJIeIOBATEIBHO), HO
[MOKa3aHo o0Ilee MOHUMaHUE
BOIIpoca U
IPOJIEMOHCTPUPOBAHBI
YMEHHMS, JTOCTATOYHBIC IS
YCBOCHHUSI  MPOTPAMMHOTO
Marepuana;

MMEJIMCh 3aTPyHCHUS
WK JOMYIICHBl OMIMOKH B
ONPEACIEHUN
MaTeMaTHYECKON
TEPMHUHOJIOTUH, YEPTEXKAX,
BBIKJIAJIKaX, HWCIPABICHHbBIC
ocJie HECKOJIbKHUX
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NEPIEHANKYJIAPHOCTH IBYX
NapaJuIeNIbHBIX MPSIMBIX K TPEThEU
IIPSMOM; TEOPEMBI O CBSA3U MEXKIY
[IapaJUIEIbBHOCTBIO TPSIMBIX M HX

NEPIEHINKYJIIPHOCTBIO K
IIJIOCKOCTH.

Jloxa3biBaTe: TEOPEMY,
BBIPAXKAIOIIYIO NpPU3HAK
NEPHEHIUKYJIAPHOCTA NPSIMON U
IJIOCKOCTH; TEOpEMY 0
CyIIECTBOBAHUU U
€AMHCTBEHHOCTH PSAMOH,

MPOXOJSIIIEN Yepe3 AAHHYIO TOUKY
U MEPHEHIUKYISIPHOU K JaHHOU
IIJIOCKOCTH.

N3obpaxats B3aMMHO
MEPIECHAUKYJISIPHBIE OPSMYKD U
IIJIOCKOCTB.

DOopMyJIMpPOBATH  CBOMCTBO

MEPIICHINKYJIAPA MO OTHOIICHUIO K
TUTOCKOCTH.

[Tomydats mpepcTaBieHUE O
3HAYCHUH TMEPICHAUKYIIpa IS
Ipyrux oosactedl Hayku (dusuka,

HHEPIeTHUKA, Ja3epHbIe
TEXHOJIOTMH), B PEabHOW >KU3HU
(TexHHKa, OKpyKaroujas
00CTaHOBKA).

Jloka3pIBaTh yTBEPKICHHS,
CBA3aHHBIC C NPOEKUUEH IPAMOU
Ha IIJIOCKOCTb,
HEIMEPICHIUKYJSIPHYI0O K OTOU
IIPSIMOM.

Jloka3bIBaTh TEOPEMY O TPEX
NEPHEHANKYJIApaX U TEOpeMy
oOpatHyl0o TeopemMe O  TpéX
NIEPIICHIUKYIISPAX.

[lonyyaTte  mpeacTaBieHHUE
00 OpPTOTOHATHLHOM
IIPOEKTUPOBAHUH.

Jloka3piBaTb  TEOpeMy O
IIPOEKLIMM TOYKH Ha IPSIMYIO.

Pemars crepeomerpuyeckue
3a/1a4u, CBSI3aHHBIC c

MEePIEHAUKYJISIPHOCTBIO OPSIMOW U

HaBOJIAIINX BOIPOCOB;
00yuJaromuiics HE
CIpaBUJICA C NPUMEHEHHEM
TEOPUH B HOBOW CHUTyallHH
npu BBITIOJTHEHU U
MPAKTUYECKOI0 3aJaHus, HO
BBITIOTHUIT 3a/IaHus
0053aTeJIbHOTO YPOBHSI
CJIOHOCTH T10 JAaHHOU TEME;
npu JIOCTaTOYHOM
3HAHUH TEOPETUYECKOTO
Marepuasa BbISIBJICHA
HEJIOCTATOYHAs
c(hOpMHUPOBAHHOCTH
OCHOBHBIX YMEHHM 151
HaBBIKOB.

OtMmeTka
CTaBUTCS B
CITyvasx:

HE PacKpBITO
OCHOBHOE coJiep>KaHue
y4eOHOro Marepuana;

OOHapyXeHO
HE3HAHHE oOy4Jaronmmcst
Oonpiiet  wiam  HambOoIee
BOXHOM YacTH Yy4eOHOTO
Marepuana;

JOMYIIEHbl OLIMOKU B
ONPENEIICHNH TOHATUH, IIPU
WCIIOJIb30BaHUU
MaTEeMaTU4YECKON
TEPMUHOJIOTHH, B PUCYHKaX,
yeprexax uinu rpadukax, B

«2»
CIEIYIOIINX

BBIKJIQJIKaX, KOTOpbIE HE
UCITPaBJICHBI mocJie
HECKOJIbKHX HABOSIINX
BOTIPOCOB.

OneHKka NOHUCHMEHHBIX
KOHTPOJIbHBIX PadoT.

OTBeT  OIICHUBAETCS
OTMETKOH «5), €CJIH:

paboTa  BBINOJHEHA
MMOJTHOCTHIO;

B JIOTUYECKUX
PACCYKJICHUAX "
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IIJIOCKOCTH.

Pemats NPUKJIAHBIE
3a7a4y, CBSI3aHHBIC c
HaXxOXJIECHUEM  TIE€OMETPUUYECKUX
BEJINYMH.

Pemate crepeomerpuueckue
3a71a4H, CBSI3aHHBIC c

IIPUMEHEHUEM TEOPEMBI O TPEX
NEPHEHINKYJIApax, HAX0XKICHUEM
pacCTOsIHUIM, MIOCTPOCHUEM
MPOCKIIUH.

CpaBHuUBaTh u
AHAJIN3UPOBATh  YTBEPXKACHUS C
LEJbK0  BBIABJICHUS  JIOTUYECKHU
KOPPEKTHBIX W  HEKOPPEKTHBIX
pacCykJICHUMN.

AHanM3upoBaTh 51
MOZENUPOBATh Ha A3BIKE
FEOMETPUU pEANIbHBIE CUTYyalluH,
CBSI3aHHBIC c
NEPHEHINKYJIAPHOCTBIO MPSAMON U
IIJIOCKOCTH; HCCIIEN0BATh
NOCTPOCHHBIE MOJEIH, B TOM
Yucl€ M C  HUCHOJIb30BaHUEM
amnmapara anreOpsbl.

AxTyanuszupoBath (GakThl H
METO/IbI IJIAHUMETPUH,
pENEBaHTHBIE TEME, NPOBOAUTH
AHAJIOTUU.

PopMyIMpOBaTh
ONpENIENIEHNE IBYTPAHHOIO yIJIA.

Jloka3bkIBaTh CBOMCTBO
PaBEHCTBA BCEX JIMHEWHBIX YTJIOB
JBYTPaHHOTO yTJIa.

Knaccudumuponars
JNBYTPaHHbIE YTJbl B 3aBUCHUMOCTH
OT UX I'PaJyCHOU MEPHI.

DopMynupoOBaTh
ONPENICIICHUE B3aMMHO
MEPIIEHAUKYIJISIPHBIX [UIOCKOCTEM.

Jloka3piBaTb  TEOpEMy O
MPU3HAKE  MEPIEHIAUKYIISIPHOCTH
JIBYX IUIOCKOCTEMN.

@opMyIupOBaTh CIIEICTBUE

(u3 MIPU3HAKa) 0

00OCHOBaHUMU PEIICHUS] HET
po0eJIoB U OMMOOK;

B peIICHUH HET
MaTEMaTHYECKHUX  OIINOOK
(BO3MOXKHA oJHa
HETOYHOCTb, OITHCKa,
KOTOpast HE SIBJISIETCS
CJIEICTBUEM HE3HAHHUS WIH
HEITOHUMaHHUS y4eOHOTO
Marepuana).

OtMmeTka «4»
CTaBUTCS B  CIEIYIOIINUX
CITyvasx:

paboTa  BBITIOJIHEHA
MMOJIHOCTBIO, HO
000CHOBAHHS I11ar0B
pEIICHMUS HEI0CTATOYHBI
(ecnu yMEHHE

00OCHOBBIBATh PACCYXKIACHUS
HE SIBJSUIOCH CIIeUaIbHBIM
00BEKTOM TIPOBEPKHU);
JIOTTYIIICHBI oJlHa
OImuOKa WM €CTh JIBa — TPH
Hemo4YéTa B BBIKIAQJKAX,

pUCYHKaX, 4YepTekKaxX WIH
rpadukax (eciu 3TU BUIBI
paboT HE SIBJISLTTACH
CIIeIUATBHBIM 00BEKTOM
IIPOBEPKH).

OtmeTrka «3»
CTaBUTCS, €CIIH:

JOTYIIIEHO ooJiee

OIHOM OIMOKM uiaHu Oolee
IBYX — TpEeX HEIO0YETOB B
BBIKJIQ/IKAX, YepTeKaxX WU
rpadukax, HO 00yUarOIIUCs
oOnmamaer  00s3aTeNbHBIMU
YMEHUSIMHU T10 MPOBEPSEMOU
TEeMe.

OtmeTKa «2»
CTaBUTCS, €CIIH:

JOTTYTICHBI
CYIIIECTBEHHbIC OIINOKH,
MOKa3aBIIIue, 9TO

oOyJaromuiicss He o0jagaer
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NEPIEHINKYJIAPHOCTH IUIOCKOCTH,
KOTOpas NEPIECHINKYJISIpPHA
IPSAMOM, 1o KOTOpOH
IIEPECEKAIOTCS BE IIIIOCKOCTH, 3TH
IUIOCKOCTSIM.

Jloka3pIBaTh YTBEPKICHHS O
€ro  CBOWCTBax; TeOopemMy H
CIIEICTBHE W3 HEE O OUAroHaJAX

MMpAMOYTOJIBHOT'O
mapaJuICJICIIUIICIA.

Pemars CTCPCOMCTPHUUICCKHUC
3aJa4u, CBs3aHHBIC C

MEPIIEHAUKYJSIPHOCTD NPSIMBIX U
IJIOCKOCTEN, HCTIONBb3YS

iaHuMeTpuueckue  (akTel U
METO/IBL.

[IpoBoauTh JIOTUYECKU
KOPPEKTHBIE JI0Ka3aTeIbHbIC
pacCyXJeHuss  NpU  PELICHUU
r€OMETPUYECKHUX 3ajad,
CBA3aHHBIX c
MEPIEHINKYJISIPHOCTBEO
TIOCKOCTEM.

AHaIU3UPOBATH "
MOJIEIINPOBATh Ha A3BIKE
F€OMETPUM pPEaJIbHBbIE CUTYAILUU,
CBSI3aHHBIC c

NEPHEHANKYJIIPHOCTBIO NPSIMBIX U
IIJIOCKOCTEN.

HccnenoBarb mOCTPOCHHBIE
MOJEIM, B TOM YHCIE€ U C

UCIIOJIb30BaHUEM anmnapara
anreopsl.

Pewars MIPUKJIAIHbIE
3a/1a4u, CBSI3aHHbIC c
Hax0XJICHUEM  TIE€OMETPUUYECKHUX
BEJIMYMH.

PaGotath ¢  yueOHUKOM:
3a]1aBaTh BOIIPOCHI, Jenarhb
3aMe4YaHusl, KOMMEHTApHH.

AHaIM3UPOBATh  PEIICHHE
3a/1ayu.

Pucosars BBIIYKJIbIE
MHOTOTPaHHUKH €  3aJaHHBIMU
CBOMCTBaMHU; BOCCTaHAaBJIMBATh

00s13aTeTbHBIMA ~ YMEHUSIMU
0 JIJAaHHOW TEME B ITOJHOU

Mepe.

Jlommyckaercst
MOBBICUTh ~ OTMETKY  3a
OpPUTMHAJBHBIM OTBET Ha

BOIPOC WJIH OPHUTHHAIBHOE
pellieHre 3aadu, KOTOpBIC
CBHUICTEIbCTBYIOT 0
BBICOKOM MAaT€MaTHYECKOM
pa3BUTHH 00yYaIOIIETOCs; 3a
pemeHue 0Oojee  CI0KHOM
3aJlauyd WJIM OTBET Ha Oosee

CJIOKHBIN BOIIPOC,
MPEJIOKEHHbIE
oOyyaroiiemMycs
JIOTIOJIHUTENIHHO ocie

BBINIOJIHEHUS UM KaKHX-TH00
OPYTUX 3aJaHUM.

Onenka YCTHBIX
OTBETOB.

OTtBeT  OlICHUBAETCA
OTMETKOM «S», eCJIu
oOyyJaromuics:

TIOJTHO PacKphLI

cCoJep’KaHWe Marepuaia B
o0BeMe, MPeayCMOTPEHHOM
MpOTrpaMMOi U Y4EOHUKOM;

U3JIOKUJI ~ Marepuan
IPAMOTHBIM SI3IKOM, TOYHO
UCIIOJIB3YSI MAaTEMAaTUUECKYIO
TEPMUHOJIOTHIO u
CHUMBOJIUKY, B
ONPEAECIECHHOW JIOTUYECKOU
MOCJEA0BATEIBHOCTH;

MIPAaBWJIBHO BBITIOJIHUII
PUCYHKH, YEPTEXKH,
rpaduky, COIMyTCTBYIOIINE
OTBETY;

oKa3aji YMEHHE
WUTIOCTPUPOBATh  TEOPUIO
KOHKPETHBIMU TIPUMEpPaMHU,
IIPUMEHATh €€ B HOBOWU
CUTyalluu TPU BBHITOJHCHUU
MPAKTUYECKOT0 3aJaHus;
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oOmuit BU/T BBIITYKJIOT'O
MHOTOTPaHHHKAa [0 JBYM €TI0
MPOEKIUSAM.

Jloka3bIBaTh CBOMCTBA
BBIITYKJIOTO MHOTOTPAaHHUKA.

PucoBatb BBIITYKJIbIE
MHOT'OI'PaHHUKH C pasHoM
SUJIEPOBOM XapaKTEPUCTUKOM;
MCCIIEI0BATh BO3MOXHOCTH
IIOJIy4EHUS pe3yJibTara pu
BAPbUPOBAHUU JAHHBIX.

Jloka3bIBaTh CBOMCTBA
ITPaBUJIbHBIX MHOTOIPaHHHUKOB.
[ImanupoBath IIOCTPOECHUE
MPaBUJIbHBIX MHOTOTPAHHUKOB Ha
MTOBEPXHOCTAX IPYTHUX

MPaBUWIbHBIX MHOTOTPAHHUKOB.

AKTyanu3upoBath (DaKThl U
METO/IbI TJIAHUMETPHH,
pENeBaHTHBIE TEME, MPOBOAUTH
aHaJOTHH.

OnepupoBaTh  MOHATHUSIMU:
BEKTOp Ha TIUIOCKOCTH U B
IIPOCTPAHCTBE; KOMILIAHAPHBIE
BeKTOpbl. [IpuBOAMTH mpHUMEpPHI
(bU3HYEeCKUX BEKTOPHBIX BEJIMUNH.

OcBauBatb npaBuia
BBIITIOJTHEHUS OEUCTBUH CIIOKEHUS
u BBIYUTAHUS BEKTOPOB,
YMHOXEHHUSI BEKTOpPA Ha YUCJIO.

Jloxa3biBaTh IIpU3HAK
KOMIIJIAHAPHOCTHU TPEX BEKTOPOB.

JlokaspiBaTh  TEOpEMY O
Pa3NoKEeHUH JII0OOr0 BEKTOpa IO
TPEM JaHHBIM HEKOMIUIaHAPHBIM

BEKTOpaM.

[IpumenaTs IpaBUJIa
BBIIIOJTHEHUS JOEUCTBUM CIIOKEHUS
u BBIUMTAHUS BEKTOPOB,

YMHOKEHUS BEKTOpa HAa YUCJIO MPH
peleHnn 3aaa4.

Haxonnts KOOPIMHATHI
BEKTOpa B JaHHOM Oa3uce W
CTpPOUTH BEKTOP 10 ero
KOOpJMHATaM.

POJIEMOHCTPHUPOBAII
3HAHUE  TEOpUU  paHee
M3YUYCHHBIX COMYTCTBYIOIINX
TeM, C(HOPMHPOBAHHOCTH H
YCTOMYUBOCTD
UCIIOJB3YEMBIX MPU OTBETE
YMEHUH U HaBBIKOB;

OoTBEYal
CaMOCTOSITEIILHO,
HaBOJIAIINX BOIPOCOB;

BO3MOJKHBI OJIHA — JIBE
HETOYHOCTH IPU OCBELICHUE
BTOPOCTENEHHBIX BOMPOCOB
WU B BBIKJIAJIKaX, KOTOpPbIE
oOydJaromuiics JIETKO
MCIIPaBUII MOCTIE 3aMEYaHUsI.

OTBeT  oOllEHUBAETCs
OTMETKOH «4», eclin

YIOBJIETBOPSIET B
OCHOBHOM TpeOOBaHUSAM Ha
OIICHKY «5», HO TMPU ITOM
UMEeT OJIVH u3
HEJIOCTAaTKOB: B H3JIOKEHUU
JOMYIICHBI HeOOJIbIINE
mpoOeibl, HE HCKa3uBIIEE
MaTeMaTU4YECKOe
COJIep’KaHHE OTBETA;

JOMYIIEHbl OJIUH —
1Ba HeoueTa npu
OCBEIICHUU OCHOBHOT'O
COJIepKaHUs OTBETA,
HCIIPABIICHHBIC nocJe
3aMeYyaHus;

JOMYIIEHBI  OIIMOKa
win 0osiee JBYX HEIOYETOB
npu OCBEIIEHUHU
BTOPOCTENEHHBIX BOMPOCOB
WM B BBIKJIAAKaX, JIETKO

oe3

HCIIPaBJICHHBIE ocJje
3aMecYaHus.

OtmeTKa «3»
CTaBUTCS B  CIEAYIOLINX
Cy4dasix:

HEIIOJIHO PacCKpBITO
COJICpKaHUE MaTepuana
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BcriomauTe  ompeneneHue
CKaJISIPHOIO YMHOXEHHUSI U €r0
CBOMCTBA.

Beruncinsate ¢ IIOMOIIBIO
CKaJISIPHOTO YMHOXEHHS JJIUHBI

BEKTOPOB, YIVIBI MEXKJIYy HUMH,
YCTaHaBJINBATh
NIEPIIEHAUKYJIAPHOCTb BEKTOPOB.
AHanu3znpoBaThb U
MOZEIUPOBATH Ha A3BIKE

r€OMETPUU pealibHble CUTYyalluH,
CBSI3aHHbIEC c buzndecKuMu
BEKTOPHBIMH BEJTMUMHAMH.

Hcnonb30BaTh npu pemieHuu
3a/1a4, CBS3aHHBIX C BEKTOpaMHU B
MPOCTPAHCTBE, TUTAHUMETPHUICCKHEC
(baKThl U METOIBI.

CBoOoaHo OMepUpOBaTh
MOHSATUSIMU: oTOOpaxeHue
IPOCTPAHCTBA Ha ce0sl, JABMKECHHE
IPOCTPAHCTBA; LEHTpajbHasl,
OceBas U 3epKalibHas CUMMETpPHH,
napasuleIbHbINA IIEPEHOC;

PaBEHCTBO U mogo0ue Guryp.

Jloka3pIBaTh yTBEPKACHUS O
TOM, YTO LEHTpajbHas, OceBas U
3epKajibHas CUMMETPHH,
napajuieNibHbIi MEPEHOC SIBIISIOTCA
JBH>KCHUSIMH.

BeimonHaTh
npeodpa3zoBaHusl MOI00USI.

OnepupoBaTh  MOHSTUAMMU:
npsiMasi u cdepa Ditiiepa.

Pemars FEOMETPUYECKHE
3a/1a4n c MCIIOJIb30BaHUEM
JIBU>KCHUM.

Hcnonb30BaTh Npu pelieHuN
3a/1a4 JBM>KEHUSI MPOCTPAHCTBA U
MX CBOMCTBA.

CpaBHUBATH u
aHAJU3UPOBATh YTBEPKACHUSA C
LENIbI0  BBIABJICHUS  JIOTUYECKU
KOPPEKTHBIX U  HEKOPPEKTHBIX
pacCyXICHUN.

HccnenoBath MOCTPOEHHBIE

(conepxaHue H3JI0KEHO
(parMeHTapHO, HE Bcerja
MOCJIEIOBATEIBHO), HO
MOKa3aHo o0I1Iee MOHUMaHUE
BOIIpOCca u
MIPOJIEMOHCTPHPOBAHBI
YMEHUS, TOCTAaTOYHBIC IS
YCBOGHHSI  TPOTrPaMMHOIO
Marepuana;

UMEJINCh 3aTPyAHEHUS
WIN JIOMYIIEHbl OIIMOKH B
onpeieNICHUH
MaTeMaTH4YECKOU
TEPMUHOJIOTHH, YepTexkax,
BBIKJIAJIKAX, HCIIPaBJICHHbIC
nocJie HECKOJIbKUX
HaBOJIAIINX BOIPOCOB;
o0yuaromuiics HE
CIpaBUJICA C TPUMEHEHHEM
TEOpPUM B HOBOW CUTYyallUU
npu BBITIOJTHEHU U
MIPAKTUYECKOTO 3aJaHus, HO
BBITIOJTHUI 3a/1aHUS
0053aTeIbHOTO YPOBHS
CJIO’KHOCTHM MO JIJAaHHOM TEeME;
npu JIOCTaTOYHOM
3HaHUU TEOPETUYECKOTO
Marepuasna BBISIBJICHA
HEJI0CTaTOYHAas
c(hOpMUPOBAHHOCTH
OCHOBHBIX YMEHUU 151
HAaBBIKOB.

OtmeTka
CTaBUTCS B
ClIyvasx:

HE PacKpbITO
OCHOBHOE coJiepKaHHe
y4eOHOTro MaTepuana;

OoOHapyKEeHO
HE3HAHUE oOy4Jaronmmcst
Oonpmiel  waM  HambOoJee
BOXHOW YacTh YyuyeOHOro
Marepuana;

JOMYIIEHbI OIIUOKU B
OIPEACIICHUMN TIOHATUM, TIPU

«2»
CIEAYIOITUX
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MOICIIH.

Hcnonp3oBaTth  1UGPOBBIC
pecypchl.

AxTyanusupoBath (GakThl H
METOJIbI TUTAHUMETPHH,
peleBaHTHBIE TEME, IPOBOJUTH
aHaJIOTUH.

CBoauTh JCHUCTBHS C
BEKTOpaMH K  aHAJIOTUYHBIM

JEUCTBUSIM C UX KOOpJIMHATAMM.
BcrioMmHuTe  ompejaesneHue
CKaJSIPHOTO YMHOXEHUA M €ro
CBOMCTBA. BBIUUCIIATH ¢ MOMOIIBIO
CKaJSIPHOTO YMHOXKEHHUS  JUJTMHBI

BEKTOPOB, YIJIbI MEXIYy HUMH,

YCTaHaBJIUBATh

MEPIEHIUKYIIIPHOCTh BEKTOPOB.
BeiBoauth ypaBHEHUE

IJIOCKOCTU U POPMYITY PACCTOSIHUS
OT TOYKH 0 TUIOCKOCTH

Pemare 3amaum, coueras
KOOPJAWHATHBIA ¥ BEKTOPHBIN
METOBI.

[IpoBoauTH JIOTUYECKHU
KOPPEKTHBIE JI0Ka3aTeJIbHbIC
pacCyJIeHuss  IpU  PELICHUU
r€OMETPUYECKUX 3a/1a4 Ha
MIPUMEHCHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

AHanu3upoBaTh 51
MOJENNPOBATh Ha A3BIKE
F€OMETPUM pPEAJbHBIE CHUTYalNH,
CBA3aHHBIC BEKTOpaMHU u
KOOpANHATaMHU.

HccenenoBate NOCTPOEHHBIE
MOJAEIM, B TOM YHCIE H C
UCIIOJIb30BaHUEM anmnapara
anreOphl.

Hcnonp3oBaTh
KOMITBIOTEPHBIE IPOrPAMMBI.

3HAaKOMHUTBCA C HCTOpUEH
pPa3BUTHS MATEMATUKH.

CtpouTth ceueHus.

Pemate crepeomerpuueckue
3a/1a4u Ha JI0Ka3aTEJIbCTBO

UCIIOJIb30BaHU U
MaTeMaTH4YEeCKOU

TEPMUHOJIOTHH, B PUCYHKAaX,
yeprexax wuiu rpadukax, B

BBIKJIaAKaXx, KOTOPLIC HEC
HCIIPAaBJICHBI ITOCJIC
HECKOJIbKHUX HaBOOAIIINX
BOIIPOCOB.
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MaTEMaTUYECKUX OTHOILICHHH,
HAaXO0KJICHUE r€OMETPUUECKUX
BEJIUYMH (IUIMH, YTJIOB, IJIOIIAJEH,
00BEMOB).

Hcnonb30BaTh npu peliCHUN
CTEPEOMETPUUECKUX 3ama4
IUTAaHUMETpUYeckre  (HakTel U
METO/IBI.

IIpoBoauTh JIOTUYECKU
KOPPEKTHBIE JIOKa3aTeIIbHbIE
pacCyXJIeHHs  IpU  PELICHUHU
CTEPEOMETPUYECKUX 3a/1a4.

CpaBHuUBaTh u
aHAJIU3UPOBATH peanbHbIe
CUTyaluu u BEISIBIISIT

BO3MOXXHOCTh €€ MOJCIUPOBAHUA

Ha SI3bIKE TEOMETPUU
MopaenupoBaTth  pealbHYIO

CUTyalMI0 Ha SI3bIKE T'€OMETPUU U

HCCJICIOBATD MIOCTPOCHHBIE
MOJCIM, B TOM 4YHCIE H C
HCITOJIb30BaHUEM arnmapara
anreOphl.

Hcnons3oBath

KOMIIBIOTEPHBIE IIPOrpaMMBbl  IIpU
pelIeHuu 3a1a4.

CBoOoaHo OTIepUPOBATH
MMOHATUIMH: O0BEM Teaa, O00BEM
PSIMOYTOJIBHOTO
napajuielIeIuIe/ia.

PopMyJIMPOBATH OCHOBHBIE
CBOMCTBa OOBEMOB.

Jloka3piBaTh TeopeMy 00
00BEME PSIMOYTOJILHOTO
napajuielienuneaa, CIEICTBUS U3
HEE.

Pa3pe3atp MHOrOrpaHHUKH,
MEPEKIAAbIBATh YACTH.

Pemate crepeomerpuueckue

3a/71a4H, CBsI3aHHBIE c
BBIYUCIIEHUEM 00BEMa
PSIMOYTOJIBHOTO
napauiesenuneaa, Mpru3Mbl.
CpaBHUBATH u

aHAJIM3UPOBATh  YTBEPXKACHUS C
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OCIBbIO BBIAABJICHUA JJOT'N4YCCKHU
KOPPCKTHBIX u HCKOPPCKTHBIX

PacCyKJICHUMN.

AHaIMA3UPOBaAThH u
MOJIETUPOBATh Ha S3BIKE
T€OMETPUU pealbHble CUTYyalluH,
CBSA3aHHbBIC C 00BEMOM
NPSIMOYTOJIBHOTO
napajuiesienunesaa, IIPU3MBI,
MAPaAMHU/IBI.

HCCHGHOB&TL IMOCTPOCHHBIC
MoaCiIM, B TOM YHCIC H C

MCII0JIb30BAaHUEM anmnapara
anreOphl.
BriBomuTs OCHOBHYIO

UHTETpaIbHyl0  GopMyTy IS
BBIYMCIICHUS 00BEMOB TEJI.
Jloka3piBaTh TeopeMy 00
00bEéME HAKJIOHHOW MpU3Mbl HA
pUMEpPe TPEYTrONbHOW MPU3MBI U
JUJIS1 TTPOU3BOJILHOM TTPU3MBI.
Jloka3siBaTh TeOpemy: 00
00BEME APaMU/IBI,
bopMyIMpOBaTH CICACTBUS U3 HEe:
00bEM yCeUEHHOU MUPAMHUIBI.
BeiBomute  popmyny s
BBIYUCIICHUS OOBEMOB YCEUEHHOM

MUPAMU/IBL.
CBoOonHO ONEepUpPOBaTh
MOHSTHSIMH: WIHHIPUYECKas
MOBEPXHOCTb, IIITUHJP.
N3yuath CIocoObI
MOJTyYeHUs WIHHIPHYECKOM

MOBEPXHOCTH, LIWJIMHPA.

N306pakaTh HUIMHIP U €0
CEYEHMSI TIOCKOCTHIO.

CBo6omHO OTIepUPOBATh
MOHATUSIMU: KOHHUYECKas
NIOBEPXHOCTh, KOHYC, YCEUEHHBIN
KOHYC.

N3yuats CIOCOObI
MOJIyYECHUS KOHUYECKOUN
MOBEPXHOCTH, KOHYCA.

N300paxxatb KOHYC M €ro
CEUYEeHUS MJIOCKOCTHIO,
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MpOXOAsIEd  4Yepe3  OCb, U
IJIOCKOCTBIO, IEPIICHINKYJISIPHOU
K OCH.

BeiBoguTh  popMynsl i
BBIYMCIIEHUS OOKOBOM W TMOJHOM
IIOBEPXHOCTEN TEJI BPALLICHUS.

Pemate crepeomerpuueckue
3a7a4M, CBS3aHHBIE C  TEJAMHU

BpalllCHUA, HaXO0XICHUEM
omaal OOKOBOM M  MOJIHOU
MMOBEPXHOCTH, MIOCTPOCHUEM
CCUYCHUI.

Hcnonb30BaTh npu penieHun
3a/1a4 iaHuMeTpudeckue GhakTol U
METO/IBL.

CpaBHHBATH u
AHAJIM3UPOBATh  YTBEPXKACHUS C
LUEJbI0  BBIABICHUS  JIOTUYECKHU
KOPPEKTHBIX W HEKOPPEKTHBIX

pPACCYX IECHUN.
AHaIA3UPOBaAThH 51
MOJIEIIUPOBATH Ha A3BIKE

F€OMETPUM pEAJbHBIE CUTYalNH,
CBSA3aHHbIC C KOHYCOM U
HWIAHAPOM.

HccnenoBath 1OCTPOEHHBIE
MOJEIM, B TOM 4YHCIE U C

UCIIOJIb30BaHUEM anmapara
areopsl.

AxTyanu3upoBaTh (HaKThl U
METOIBI TUTAHUMETPHH,

pENEeBaHTHBIE TEME, NPOBOIUTH
aHaJIOTHH.

CBo6onHO ONEPUPOBATH
NOHATUSIMU: cdepa U map, LEHTP,
paauyc, AuameTp chepsl U mapa.

Hccnenosath B3aUMHOE
PacIoJIOKEHHE chepsl u
IIJIOCKOCTH.

DopmMynUpOBaThH
OIIpPELICIICHUE KacaTeJbHOU
MIJIOCKOCTH K cepe.

JIoKa3pIBaTb  TEOPEMBI O
CBOICTBE M MPU3HAKE KACATEIbHOU
IIJIOCKOCTH.
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BeiBogutes  Qopmyny  ans
BBIYHCIICHUS  IUIOmanu  cdepol
yepes3 paauyc chephl.

Pemars crepeomerpuyeckue
3a/laud, CBs3aHHbIE CcO cdepol u
miapoM, HaXOXKJIEHUEM IUIOIAIu
chepbl U e€ vacTel, MoCTpOECHUEM
CEUeHH cdepsl U 1mapa.

AHanu3upoBaTh u
MOJIENTUPOBATh Ha SI3BIKE
r€OMETPUU pealibHble CUTYyalluH,
CBSI3aHHBIC C IIAPOM U Chepoii.

Pemate mpocteie 3amaun, B

KOTOPBIX burypupyoT
KOMOWHAIIMA TEJI BpalleHUs |
MHOTOTPaHHHUKOB.

Hcenonp30BaTh Npu pelIeHAN
3aJa4, CBSI3aHHBIX CO CcQepodl Hu
IapoM, TUIAHUMETPUYECKHUE (PaKThI
U METOJIBI.

Pemarp crepeomerpuueckue
3aJauM, CBSI3aHHbIE C TeJlIaMHU
BpallleHUs, IOCTPOCHUEM CEYEHUN
TEJl BpALLEHUS, C KOMOMHALUAMU
TEJ BPALLEHNS U MHOTOIPAHHHUKOB.

[IpoBoauth JIOTUYECKU
KOPPEKTHBIE JIOKa3aTeJIbHbIC
pacCykJIeHus  0Opu  PEHIEHUH
F€OMETPUYECKHUX 3aj1ad,
CBSI3aHHBIX c
MEPIEHANKYIIPHOCTHIO
TIOCKOCTEM.

AHaIA3UPOBATH 17}
MOJIETTUPOBATH Ha A3BIKE

F€OMETPUU pEaAJbHBIE CUTYalHH,

CBSI3aHHBIE C MHOTOT'PAHHUKAMM.
HccnenoBate MOCTpOCHHBIE

MOJEI, B TOM 4YHCIE U C

HCITOIb30BaHUEM arrapara
anreOphl.

CBoOoaHO ONEepUpPOBAThH
MMOHATHAMH: 00BEM Tena, IJIOIAIb
MOBEPXHOCTH.

D@opMyJIMPOBATH OCHOBHBIE
CBOMCcTBa 00BEMOB.
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Jloka3piBaTh TEOpEMBI: 00
00béMe muIMHApPA, 00 o00BEME
KOHYyca.

BeBoguts  dopmMynsl IS
BBIYUCJICHU O00BEMa yCEYEHHOTO
KOHYyca.

HccnenoBath IOCTPOCHHBIE
MOJENM, B TOM 4YHCIE€ U C

UCIIOJIb30BaHUEM amnmapara
anreOphl.

3HaTh BO3MOKHOCTH
peuieHus 3ajad  Ha IOCTPOEHHE
HUPKYJIEM W JIMHEWKOH, O
KJIACCUYECKHUX HEpa3peInMbIX
3a/1ayax.

CBoOoaHO ONEepUPOBAThH

MOHSATUSIMU: IIAPOBOM  CETMEHT,
IApOBOM CIIOW, IIAPOBOW CEKTOD,
OCHOBaHHWE U BBICOTA CErMEHTA,
OCHOBaHHWE U BBICOTA IIAPOBOTO
CJIOSL.

BoiBogutes  opmynsl  ans
HAXOXJEHUS 00BEMOB IIAPOBOTO
CErMEHTa, IIApOBOTO  CEKTOpa,
TJIOIIA A CEPHI.

Jloka3siBaTh TeopeMy 00
o0BEMe mapa.

Pemars crepeomerpuyeckue
3aJla4d, CBSI3aHHBIE C OOBEMOM

niapa, 1apOBOIO CEerMeHTa,
IIAPOBOTO  CEKTOpa, IUIOIIAJIbIO
cdepsl.

CpaBHUBATH u

aHAJIM3UPOBATh YTBEPKACHUS C
LENAbI0  BBISBICHUS  JIOTHUECKH
KOPPEKTHBIX U HEKOPPEKTHBIX

pacCykJICHUH.
AHaIU3UPOBATH u
MOJENINPOBATh Ha A3bIKE

r€OMETPUU pEalbHbIC CUTYaIlUH,
CBS3aHHBIE C O00BEMOM IIapa,
[IAPOBOTO CETMEHTA, IIIapOBOTO
CErMEHTa, IJI0IIA/IbI0 CPEpBHI.
CBoOoaHo ONepUpOBaTh
MOHATHEM: NOIOOHBIE TEjla B
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IIPOCTPAHCTBE.

Beruncnars 00bEMBI TEN C
IIOMOILBIO OIPELIEIIEHHOTO
VHTETpAJIA.

Pemate crepeomerpuueckue
3a71a4u, CBSI3aHHBIC c
COOTHOUIECHUSIMH MEXKITY
IUIOAJIMU  T[IOBEPXHOCTEU U
00BpéMaMu ITONOO0OHBIX TEI.

IIpoBoauTh JIOTUYECKU
KOPPEKTHBIE JOKa3aTeJIbHbIE
pacCyXJleHHs  0IpH  PELIECHUHU
re€OMETPUIECKUX 3azad,
CBSA3aHHBIX C BBIYHCIIEHUEM
O0OBEMOB Tel €  IOMOIIBIO
OIIPENEIEHHOIO UHTETpaJIa,
HaXO0KJIECHUEM COOTHOILICHHUS

MEXy TUIONIA/ISIMU TMOBEPXHOCTEN
1 00bEMaMU MOJJOOHBIX TE.

AHaIA3UPOBATH 151
MOJIENTUPOBATh Ha S3BIKE
r€OMETPUU pealibHble CUTYyalluH,
CBA3aHHBIE ¢  OOBEMaMU W
MOBEPXHOCTSIMU TeN, Ha
JI0OKa3aTEIbCTBO M HA HAXOXKJICHHE
r€OMETPUYECKUX BEJINYHH.

Pemate crepeomerpuueckue

3agadun Ha J0Ka3aTCJIbCTBO
MaTEMaTHYCCKHUX OTHOIHGHHfI,
HaxXO0XICHHUEC IrCOMCTPHUICCKUX

BEJUYMH (IUIMH, YTJIOB, IJIOIIAJEH,
00BEMOB).

Hcnonb30BaTh Npu pelICHUN
CTEPEOMETPUUYECKUX 3a1a4
IUIaHUMETpUYeckue  QaxkTel U
METOJIBI.

[IpoBoguth JIOTUYECKU
KOPPEKTHBIE JI0Ka3aTeIbHbIE
paccyX IeHus  NpU  PELICHUU
CTEPEOMETPUUECKUX u
IJIAHUMETPUYECKHX 3a]1a4.

CpaBHHBATH u
aHaJIN3UPOBATH peabHbIe
CUTyaluu u BBISIBJISITH

BO3MOKHOCTh €€ MOJEIUPOBAHUS
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Ha SA3BIKC I'COMCTPHUHU.

MopenupoBate  peanbHYIO
CUTYyallMIO Ha SI3bIKE TE€OMETPHUH U
UCCIIEN0BATh IIOCTPOCHHBIE
MOJENH, B TOM 4YHCIE MU C
UCIIOJIb30BAaHUEM arapara
anreOpsl.

Hcnons3oBath

KOMIIBIOTCPHBIC IIPpOrpaMMBbI IIPpH
PCUICHUU 3a1a4.

HonyanL MpCaACTaBJICHUC O
I'COMCTPHUHU KaK O paBBHBaIOHleﬁCﬂ

HayKe, HCCIIENYIOIIEH
OKpPYKarlMi MHUp, CBA3aHHOM C
peabHBIMU 0o0beKTaMU,

IIOMOTAIOIIEN PEIIUTh pEAJbHbIC
JKU3HEHHBIE CHUTyallud O pOJIH
CTEpPEOMETPUHN B pa3BUTHH
COBPEMEHHBIX  HMH)KECHEPHBIX W
KOMIIbIOTEPHBIX TEXHOJIOTHH.

BEPOATHOCTDb U CTATUCTHUKA

Hcnonb3oBaTh AMarpammel
Diilepa U BepOabHOE OMHMCAHUE
coObITHI npu BBITIOJTHEHU U
orieparuii HaJ COOBITUSMHU.

OuenuBath U3MEHECHUE
BEPOATHOCTEW COOBITHI MO Mepe
HACTYIUICHUS JPYTUX COOBITHIA B
CJIy4YaliHOM OIIBITE.

Pemars 3agaumn, B TOM 4mciie
c HCMOJIb30BAaHUEM JiepeBa
cllyyallHOro  ombita,  Gopmyi
CJIOKEHUS u YMHOXEHUS
BEPOSTHOCTEM.

DopMyIUpOBaTH 151
JIOKa3bIBaTh KOMOWHATOpPHBIE
(bakThl.

Hcnons3oBaTh
YMHOXEHUSI,
KOMOWHATOpHBIE  (OPMYJIBI IS
MIEPEUUCIICHUSA AJIEMEHTOB
pa3IUYHBIX MHOXECTB, B TOM
YHUCJIE 3JIEMEHTAPHBIX COOBITHI B
CIIyYaliHOM OIIBITE.

[Tonp3oBaThCs GopMysIon H

IIPaBUIIO
W3y4YECHHBIC

ITomnora
MPOJIEMOHCTPUPOBAHHBIX
3HAHUU 151 YMEHUE
MIPUMECHSTh 1704 npu
BBITIOJIHCHUN TPAKTUYECKHUX
3ajad. Brimonnenue
MPAKTUYECKUX  3adady B
COOTBETCTBUHU C 3aJIaHUCM.

IIpoBenenu
e YCTHBIX
OIIPOCOB,
MUCbMEHHBIX
KOHTPOJIbHBIX
pabor.
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TpeyrojbHukoM  [lackams st
ONPENECIICHHS YUCIIa COUYCTAHUMN.

[IpumensTh bopmyy
OuHOMA Herorona TSt
npeoOpa3oBaHUsI BEIPAKECHUH.

Pa36uBath CJIOKHBIC
SKCIIEPUMEHTHl  HA  OTACJIbHBIC
UCIIBITAHUS.

Pemarp 3amaum Ha TOMCK
BEpPOSITHOCTEH COOBITUM B Ccepuu
WCIIBITAHUN J10 TIEPBOTO ycexa u B
cepusx ucnelTanui beprymm, a
TaKk€ B OIBITaX CO CIyYallHBIM

BBEIOOpPOM u3 KOHEUHOU
COBOKYITHOCTH C HCIIOJIb30BAHHEM
KOMOHMHATOPHBIX ¢dakToB U
dopMyn, B TOM dHCIE B XOJe
PaKTUYECKON paboThI C
IpUMEHEHUEM CTaHIapPTHBIX
(GyHKUUH.

OcBauBathb HOHSITHSL:
cilydaiiHas BEJIMYMHA,
pacnpe/eseHue, Tabauua
pacnpezeneHus, auarpamma
pacnpeeseHusl.

Haxonute 3HaYeHus CyMMBbI
U T[POU3BEICHUS  CIy4auHBIX
BEJINYMH.

Crponts OMHApHBIE
pacmpeneneHus IO  ONKMCAHUIO
COOBITUH B CIIy4ailHBIX OINbITaX.

Crpoutp u© pacro3HaBaTh
r€OMETPUYECKOEe U OMHOMHAIIBHOE

pacnpeaeneHus.

Pematp 3a7a4u Ha
BBIUHCIICHUE MaTEMaTHU4YECKOr O
OXKHUJJAHHUS.

Ctpouth COBMECTHBIC
pacnpeaeaeHus.

N3yuars CBOMCTBA

MAaTeMaTH4YECKOr0 OKHTaHMUS.
Pemars 3amaum ¢ moMouipro
W3YUYCHHBIX CBOWCTB.
[Io wu3ydenHsIM (opmyiiam
HaXOJUTh MaTeMaTHYECKHE
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OKHMJIaHWS CIIy4ailHbIX BEJINYMH,
UMEIOIUX  TEOMETPUYECKOE U
OMHOMHAJILHOE PacCIpeeIICHHUS.

OcBauBatb MTOHSTUSA:
JTUCTIEPCHS, CTaHJApTHOE
OTKJIOHEHUE Clly4anHou
BCJTUYHHBI.

Haxonute gucnepcuio 1o
pacrnpeeneHulo.

N3yuars CBOMCTBA
JUCTIEPCHH.

[To wu3ydenHsiM (opmynam
HAXOJIUTh JUCIIEPCHIO

OMHOMMAIILHOTO pacTpe/eieHus, B
TOM YHCJIE B XOJI€ MPAKTHUYECKOU

padoTHhL.

Pa3bupate noKkazaTenncTBa
TEOPEM.

OcBauBatb BBIOOPOYHBIN

METO/]I UCCICAOBAHUI, B TOM YHCJIIC
B XO/JI€ TPAKTUYECKON pabOTHI.
OcBauBaTh MOHSITHUSL:
reHepasbHas COBOKYMHOCTb,
BBIOOpKA, BBIOOPOYHOE CpeIHEe U
BBIOOpPOYHAS TUCTIEPCHSL.
Boruucnsate  BeIOOpOYHBIE
XapaKTepUCTUKH M HA MX OCHOBE
OLIEHUBAaTh XapaKTEPUCTUKU
IreHEPAIBHON COBOKYITHOCTH.
OcBauBatb TIOHSTUSA:
CTaTUCTUYECKas TUIIOTE3a.
OuenuBatb BEPOATHOCTH
COOBITHI u IIPOBEPSATH
MPOCTEUIINE TUIOTE3bl HA OCHOBE
BBIOOPOYHBIX  JITAHHBIX, B TOM
yuclie B XOJ€ INPAKTUYECKOM

padoTHL.
3HAKOMUTBCS ~ HOHATHSAMU:
HEIPEPHIBHAS Cly4yanHas
BEJIMYMHA, HEIIPEPBIBHOE
pacrpezneneHue, GyHKUIHS
IIJIOTHOCTHU BEPOSITHOCTH.
Haxonute BEPOSTHOCTHU

cOOBITUM 1O JaHHOM (yHKUMH
MJIOTHOCTH.
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3HAKOMUTHCSA C ITOHATHSIMU:
MOKA3aTeIbHOE  PACIpENEIICHUE,
HOPMAJIBHOE pacipeeICHHUE.

Boinenate 1no  onmcaHUIO

CIly4YalHbIe BEJIMYUHBI,
pacnpencicHHbIe o
[I0Ka3aTeJIbHOMY  3aKOHYy,  IIO

HOPMAJIbHOMY 3aKOHY.

Pa36upates mpumepsl 3ajad,
MPUBOJSAIIMX K TI0KA3aTeIbHOMY
pacnpeieieHUI0 U K HOPpMaJIbHOMY
pacIpeieICHUIO.

Boinenate 1no  onMcaHUIoO
CIy4allHOTO  ONbITa  BEJIWYHHBI,
pacrnpeneneHHbIe o 3aKOHY
[IyaccoHa.

Pemars 3a7aun, B TOM 4mciie
B XOJI¢ MPaKTUYECKOW paboOThl C

IPUMEHEHUEM CTaHAAPTHBIX
GyHKIHNA 37ICKTPOHHBIX TaOJIHII.

OcBauBath TIOHSITHS:
KOBapHarus, Kod(pdunreHT
KOPPEJISIIHH, JVMHEHHAS
3aBHCHUMOCTb.

OueHuBaTh XapakTep CBS3U
MEXAY CIIy4ailHbIMM BEJIMYMHAMU,
UCXOJs W3 IPUPOABl JAaHHBIX U
BBIYKCIIEHHBIX XapaKTEPUCTHK.

Hcnonp3oBaTth  Auarpammel
pacceMBaHus I M300pa)xKeHUs
COBMECTHOTO pacceuBaHus
JAHHBIX.

Haxonute ko3 uimeHTs!
OCH JMarpaMMbl, B TOM 4HCIIE B
XO0Zle TMPaKTUYECKOM paboThl ¢
IPUMEHEHUEM CTaHIapTHBIX

byHKIUH.
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