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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 15.02.12 MoHTax, TeXHU4YeCKOe 00CTy>KMBAaHUE U PEMOHT MPOMBILIJIEHHOTO
obopynoBaHuss (MO OTpacisM) U TMOJOXKEHUH  QeaepaibHOM  OCHOBHOM
obmeoopazoBarenbHoi mporpammel COO (manee — GOIT COO), a Takke ¢ yueToM
nonydaeMon cnenuanbHoctu CIIO.

B cootBerctBrmn ¢ ®I'OC COO yuebnas nucuuruimHa I1/].01 MaTemaruka
BXOJIUT B MPEAMETHYIO 00JIacTh 00111€00pa30BaTeIbHON MOATOTOBKU M SIBISIETCS
o0si3aTenlbHOM Uil um3ydeHus. YueOnas mucturmHa II11.01 Maremaruka
U3y4yaeTcsi Ha YDIyOJeHHOM YpoBHE (st TpOQWIBHOW JUCHMIUIAHBI -
«MareMatukay).

PabGouas mporpamma obieoO6pa3zoBarenpbHON yueOHOM muctnmmumabl [1/1.01
MaremaTuka  SIBJIISIETCSI  COCTaBHOM  4acThl0  MPOrPAMMHO-METOJAUYECKOIO
conpoBoxzaenuss OIl CIIO Ha 0a3e OCHOBHOro o0miero oOpa3oBaHHs C
nosyuenrem COOQO, peasinzyemoii B [lonutexunueckom kosuiemxke bI'TY.

1.2. llenb U nJIaHUpPyeMBbIe Pe3yJabTATHI OCBOCHUA Y4eOHOM TMCHUNJINHBI:

N3ydenne yueOHON AUCIUIUIMHBI «(KOJI, HAaMMEHOBAHHWE)» Ha YPOBHE
cpenHero oomiero oopa3oBaHus HAMIPABIEHO HA JOCTHXKEHHUE CIIEAYIOIINX LEeTeH:

Nzyuenne yueOHoi mucuurummabl [1J.01 MaTemaTtnka Ha ypoBHE CpeaHETO
o01ero 00pa3oBaHus HAMPABJICHO HA JOCTHXKEHHUE CISAYIOIIUX 1IEJICH:

(dbopMHpOBaHUE LIEHTPAIBHBIX MATEMATUYECKUX MOHATUHN (UUCII0, BEIMYUHA,
reoMerpuyeckas ¢urypa, mepeMeHHas, BEpPOSTHOCThb, (YHKIHS, MPOU3BOJIHASL,
WUHTErpaj),  O0OecmeunuBaroONIuX  MPEEMCTBEHHOCTh W TEPCIEKTUBHOCTH
MaTEMaTUYECKOTO 00pa30BaHMs 00yUarOIIUXCS;

NOABEJCHNUE YYalllUXCAd Ha JOCTYINHOM [IJIi HUX YPOBHE K OCO3HAaHHIO
B3aMMOCBSI3M MAaT€MaTUKU U OKPY>KAlOlEro MUpa, MOHUMAHUI0 MAaTEMAaTHKUA KaK
Y4aCTH OOIIEH KyJIbTYphI YEIIOBEUECTBA;

pa3BUTHUE MHTEUIEKTYaJIbHBIX W TBOPYECKUX CIIOCOOHOCTEH ydammxcs,
MO3HABATEILHON aKTUBHOCTH, HCCIEJOBATEIbCKUX YMEHHUM, KPUTUYHOCTHU
MBIIUICHUS, UHTEpECca K U3YUCHUI0 MaTEMAaTUKH;

dbopmupoBaHrue (PYHKIMOHAIBHOW MAaTEMaTUYECKOW T'PaMOTHOCTH: YMEHHS
pacro3HaBaTh MaTeMaTUYECKHE ACIEKThl B PEANbHBIX JKU3HEHHBIX CUTyalUsX U
OpyU HW3YYEHUU JIPYyTUX Y4EeOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (OpPMYyIUpOBaTh MX Ha S3bIKE MaTEMaTUKH M CO3/]aBaTh
MaTeMaTU4eCKHe MOJIENIH, TPUMEHITh OCBOCHHBIM MaTEMAaTHYECKUN ammapar s
pelieHrss NPaKkTUKO-OPUEHTHUPOBAHHBIX 337a4, MHTEPIPETUPOBATh U OLICHUBATH
MOJIyYEHHBIE PE3YJIbTATHI.

B pamkax ocBoeHusi mporpamMmbl y4eOHOM JMCHMIUIMHBI y OOYyYaronIuXcs
bopMuUpyrOTCs 00IIME KOMIIETEHIIUH:

Kon HaunMenoBaHue 001{MX KOMIIETEHIIUH

OK 1 Br16upars criocoOsbl pelieHus 3a1a4 npo(ecCuOHaNbHON NeATeIbHOCTH
IPUMEHHUTENBHO K PA3JINYHBIM KOHTEKCTaM.

OK 2 Vcnosb30BaTh  COBPEMEHHBIE  CPEACTBA  IIOMCKA, AaHAIM3a U
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UHTEpIpeTanud UHPOpMAIUH, U HUHPOPMAIIMOHHBIE TEXHOJOTHH IJIs
BBIIIOJIHEHHUS 33/1a4 TPO(PECCUOHATIBHOM IESITEIbHOCTH.

OK 3 [InanupoBaTh W pealn30BBIBAaTH COOCTBEHHOE MPO(PECCHOHAIBHOE U
JUYHOCTHOE PA3BUTHE NPEANPUHUMATEIBCKYIO JEATEIBHOCTh B
npodeccuoHanbHONU cdepe, HCIOoNb30BaTh 3HAHUS MO (HUHAHCOBOM
IPAMOTHOCTH B PA3JIMYHbIX )KU3HEHHBIX CUTYALMSIX.

OK 4 D¢ heKTHBHO B3aUMOJEHCTBOBATh M paboTaTh B KOJUIGKTUBE U
KOMaHJI€.
OK 5 OcymecTBIsATh YCTHYIO W NUCBMEHHYK0 KOMMYHHUKAlMIO Ha

rocyaapctseHHOM  si3bike  Poccuiickon  ®depepauuu ¢ yyeTOM
0COOCHHOCTEN COLMAILHOTO U KYJbTYPHOTO KOHTEKCTA.

OK 6 [IposBIATH TPpaKAaHCKO-NATPUOTHYECKYIO MTO3ULUIO, TEMOHCTPUPOBATH
OCO3HAaHHOE NOBEJCHUE HAa OCHOBE TPAJAMLIMOHHBIX O0ILEYEIOBEYECKUX
LIEHHOCTEW, B TOM YHUCJE C YYETOM I'APMOHM3ALNHA MENKHAIUOHAIBHBIX

u MEXKPETUTHO3HBIX OTHOIIICHUH, MPUMEHSITh CTaHJaPThI
AHTUKOPPYHIIMOHHOTO MOBEJICHMUSI.
OK 7 CopeiicTBOBaTh COXpPaHEHHUIO OKpYy Karouen Cpepl,

pecypcocOepexeHnto, MPUMEHATh 3HaHHS 00 HW3MEHEHUHM KIMMaTa,
OPUHITUIE OEPEXKITUBOTO MPOU3BOACTBA, d(HPEKTUBHO NEUCTBOBATH B
YPE3BbIYANHBIX CUTYAIHSIX.

OK 8 Hcnonp3oBaTh cpeactBa (U3MUYECKON KyJIbTYpBl IJSl COXpAHEHHUS U
YKPEIUIEHUS 310POBbs B MPOLECCE MPOPECCUOHATBHON AEATEIbHOCTH U
NOoJIIepKaHUsl HEOOXOAMMOTO YPOBHS (PU3UUECKOM MOATOTOBICHHOCTH.

OK 9 [Tonb3oBaThCs npodecCUOHATbLHON JIOKYMEHTALIMEN Ha
TrOCYJIapCTBEHHOM U MHOCTPAHHOM SI3bIKaX.

)41 HpO(l)GCCI/IOHaJIBHBIG KOMIICTCHIINHU:

Kon HaumeHoBaHMe BHIOB [eATEJIbHOCTH U MNPOGeCcCHOHATBHBIX
KOMIIeTeH LU

B 1. OcCyliecTBIATh  MOHTaX  IPOMBIIUIEHHOTO  00OpyJIOBaHUS U
MyCKOHAJIaJIOYHbIE pa0OThI

[IK' 1.2 [IpoBOIUTH MOHTaX MPOMBILIIIEHHOTO 000PY/1I0BaHUS B COOTBETCTBUU
C TEXHUYECKOU TOKYMEHTAUEN

Komnerenmuu, chopmupoBaHHble OOydYaIONUMHUCS TPU  H3YYCHHUU
JTUCIIMIUTAHBI 001IeoopaszoBatenpHoro nukia [1/1.01 Maremaruka, yriryonstores u
pacIMpsIOTCs B TpOIecCe HM3y4YeHUs JUCIHUIUIMH  OOIIEryMaHUTapHOTO,
o0menpopecCHOHANBHOTO MK, a  TakKkKe  OTACTbHBIX  TUCIUIUINH
npodeccuonansubix Moayiei OITOIT CIIO.

Pe3yibTaTaMM  OCBOEHHSI  NPOrpPaMMbl __ Y4eOHOH  JIMCHHMIJIMHBI
SABJISIOTCSH

JIuunocmmuote pezynomamot

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MPOTrpaMMbl Y4eOHOTO IpeamMera
«MaremaTHKay XapaKTepUu3yIOTCs:

I'paxnanckoe BocnuTaHue:

cOPMUPOBAHHOCTHIO ~ TPAXKIAHCKOH  TO3MIMHM  OOydYaromierocs  Kak
AKTUBHOTO M OTBETCTBEHHOTO YJIEHA POCCHUHCKOTO OOIIECTBa, MPECTABICHUEM O
MaTeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
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Opoueayp TIpakJaHCKOro oOuiecTBa (BBIOOPBL, OMNPOCHl W IMp.), YMEHHUEM
B3aUMOJICCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMH B COOTBETCTBHHM C HX
(GYHKIUSMHU 1 HA3HAUYCHHUEM.

[TatproTnyeckoe BOCIUTaHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOMN TPAXTAHCKON MICHTHYHOCTH, YBAKCHUS
K IPOLIJIOMY ¥ HACTOSIIEMY POCCHUMCKONM MaTEMATHKHU, LIEHHOCTHBIM OTHOILIEHUEM
K JOCTHXECHUSAM POCCUMCKHMX MAaTEMaTUKOB U POCCUUCKOW MAaTeMaTU4ECKOU
LIKOJbI, K HCIIOJb30BAHUIO 3THX JOCTHKEHUW B APYTMX HAyKax, TEXHOJOTHSX,
chepax SKOHOMUKH.

JIyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:

OCO3HAaHHEM IyXOBHBIX LEHHOCTEM POCCHUICKOrO Hapo/a;
C()OPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, JSTHUYECKOIO  IOBEJIEHUS,
CBA3aHHOI'O C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUM HAYKU U JEATEIbHOCTHIO
y4€HOT0; 0CO3HAHUEM JINYHOIO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyAyLIETO.

DCTETUYECKOE BOCIIUTAHUE:!

ACTETUYECKUM OTHOLIEHWEM K MHpPY, BKIKOYas 3CTETHUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, peleHnH, paccyXICHUN;
BOCIIPUAMYHBOCTBIO K MATEMAaTHYECKUM aCIIEKTaM Pa3jIMYHbIX BUJOB UCKYCCTBA.

PuU3UUECKOE BOCTIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHUSl TPUMEHATh MAaTEMaTUYECKUE 3HAaHUS B
MHTEpecax 37J0poBOro u 6€30macHoro oopasa >KU3Hu, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTAHHE, COATAHCHUPOBAHHBIN PEXUM 3aHATUNA U
OTJIbIXa, PEryJisipHast pu3NUecKasi akTUBHOCTD); (DU3UUECKOTO COBEPILICHCTBOBAHMS
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIBHOCTHIO.

TpynoBoe BoCIUTaHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAHHUEM LIEHHOCTHU TPYAOIIOOMS; UHTEPECOM K
paznuyHbiM  chepaMm  TPOPECCHOHANBHOW  ACSITENBHOCTH, CBSA3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEPILATh OCO3HAHHBIA BBIOOP
Oynyuieii mnpodeccud W pealn30BbIBATH COOCTBEHHBIC JKU3HEHHBIC ILJIAHBI;
FOTOBHOCTBIO U  CIIOCOOHOCTBIO K MAaTeMaTHYECKOMY OOpa3oBaHUI0 U
caM000pa30BaHUIO HAa MPOTSHKEHUU BCEU JKU3HHU; TOTOBHOCTBIO K AKTUBHOMY
YYacTHIO B PEIICHUN NPAKTUYECKUX 3a/1a4 MaTEMaTUYECKOW HAPABIECHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO HKOJIOTUYECKON KYJbTYpbl, MOHUMAHUEM BIUSHUS
COLIMAIbHO-YKOHOMUYECKUX MPOLIECCOB HA COCTOSTHUE MPUPOJHOM M COLMAIBLHOMN
Cpellbl, OCO3HaHWEM TJ00aJbHOTO XapakTepa OSKOJOTHYECKHX Mpoodiiem;
OpUEHTAalMell Ha NMPUMEHEHUE MATEMATHUYECKUX 3HAHUMN JJIsI pELICHUs 3a1ad B
00JaCTH  OKpYy)Karomiell cpeapl, IUTAaHUPOBAHMUSI TOCTYNKOB ¥ OIEHKH WX
BO3MOYKHBIX ITOCJICICTBUU JIJIL OKPYKAIOLIEH CPEbI.

[{eHHOCTH HAYYHOTO O3HAHUS:

c(hOpMHUPOBAHHOCTHIO MHPOBO33PEHHMSI, COOTBETCTBYIOLLETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM U  OOLIECTBEHHOM MPAaKTUKH, [OHUMaHUEM
MaTEMaTUYeCKOM HayKH Kak c@epbl YEJOBEYECKON MAESATENbHOCTH, 3TalloOB €€
pa3BUTHA W 3HAYMMOCTH JUIA PAa3BUTHUS LMBWIM3ALMM; OBJIAJACHUEM S3BIKOM
MaTeMaTUKM ¥ MAaTeMaTUYECKOW KyJIbTypOW KakK CPEACTBOM IO3HAHUS MUPA;



TOTOBHOCTBIO OCYUIIECTBIISATh MPOEKTHYID M HUCCIEAOBATEIbCKYIO IEATEIbHOCTD
WHJVMBUAYAJIbHO U B TPYMIIE.

Memanpeomemmnule peynromamal

MeranpenMeTHbie pe3ysibTaTbl OCBOCHUSI MPOTPaMMbl YYEOHOTO MpeaMera
«Marematuka XapaKkTepUu3yrTcs OBJIaJICHUEM YHUBEPCAIbHBIMU
MO3HABATEIbHBIMU  JCHUCTBUSIMU,  YHUBEPCAJbHBIMU  KOMMYHUKATHUBHBIMU
NEeUCTBUSIMU, YHUBEPCAITBHBIMU PETYJISITUBHBIMU JICHCTBUSIMU.

1) YHuBepcalbHbIE IMO3HAaBaTEIbHBIE JICHCTBUS, o0ecIeynBaroT
dbopmupoBaHre 0a30BBIX KOTHUTHBHBIX IPOIIECCOB OOy4YarImuxcs (OCBOCHHE
METOJIOB  TO3HAHUSA  OKPY’KAIOIIEr0  MHpa; MPUMEHEHHE  JIOTUYECKHUX,
MCCJIeI0BATEIBCKUX ONEepalnii, yMeHuM paboTaTh ¢ HHGOpMALIHEH).

bazoBeie nornueckue AEUCTBUSA:

BBISIBIISITh M XapaKTEpU30BaTh CYIIECTBEHHbIE NMPU3HAKA MAaTEMAaTHYECKHUX
00OBEKTOB, TIOHATHH, OTHOLIEHWH MEXIy TMOHATUAMH;  (POpPMyIHUPOBATH
ONpe/IeJICHUs] OHATUM; YCTaHABIUBATh CYIIECTBEHHBIA MPU3HAK KJIacCU(pUKAIUU,
OCHOBaHMS 1J1s1 0000IIEHNS U CPAaBHEHMSI, KpUTEPUH TPOBOIUMOI0 aHAIN3a;

BOCIIpUHUMATh,  (QOpMyIupoBaTh U  MOpeoOpa3oBbIBaTh  CYXKJCHHUS:
YTBEPJAUTEIbHBIC U OTPUIIATEIbHBIE, AMHUYHBIC, YACTHBIC U OOIIKE; YCIOBHbIC,

BBISIBJISITh ~ MaTE€MaTUYeCKUe  3aKOHOMEPHOCTH, B3aUMOCBSI3M U
npoTUBOpeurss B (pakTax, JaHHBIX, HAOMIOJCHUSX W YTBEPXKICHUSIX; MpeasiaraTbh
KPUTEPUH JIJIs1 BBISBJIICHUSI 3aKOHOMEPHOCTEN U MTPOTUBOPEUHIA;

JIeNaTh BBIBOJBI C MCIOJB30BAaHUEM 3aKOHOB JIOTMKH, ACIYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHH 110 aHAJIOTUU;

IPOBOIUTH CaMOCTOSITEJIbHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
yTBEpXKIAEHUW (TpsIMbIE W OT MPOTUBHOTO), BBICTPAMBATH aPTyMEHTAIUIO,
MPUBOUTH MIPUMEPHI U KOHTPIIPUMEPHI; 00OCHOBBIBATH COOCTBEHHBIC CYXKICHUS U
BBIBO/IbI;

BbIOMpATh CcrHoco0 pemeHus yd4eOHOM 3ajaud (CpaBHHBATh HECKOJBKO
BAPUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUMA C  YUETOM
CaMOCTOSITENIbHO BbIJICJICHHBIX KPUTEPUEB).

ba3zoBeie nccnenoBaTebCKue ACCTBU:

UCIIOJIb30BaTh BOIPOCHl KaK HUCCIEI0BATEIbCKUM HMHCTPYMEHT MO3HAHUS;
bopMyaMpoBaTh  BOMPOCHI,  (PUKCUPYIOUIME  MPOTUBOpEUUE,  MOpodieMy,
yCTaHaBJIMBAaTh UCKOMOE W JaHHOE, (OpPMUPOBATH TUIIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSTENbHO CIUTAHUPOBAHHBIN IKCIIEPUMEHT, UCCIIEIOBAHUE
110 YCTaHOBJICHUIO OCOOCHHOCTEN MAaTeMaTH4YeCKOro 00beKTa, SBJICHU, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEKTaMU, SIBICHUSIMH, TIPOIIECCAMU;

CaMOCTOATENHHO (HOPMYITHUPOBaTh 000OIIEHHS] M BHIBOJABI MO PE3yJIbTaTaM
NPOBENEHHOTO  HAONIONEHUS, HCCIIEIOBAaHUS, OICHUBAaTh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUIA;

IPOrHO3UPOBAaTh BO3MOXHOE pa3BUTUE IMpoOLiecca, a TaKKe BBIIIBUTaTh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBHUSX.

¢ uHopMaluei:

BBISIBJISITH JeDUITUTH MHOOPMAILIMK, TaHHBIX, HEOOXOIUMBIX JIJIi OTBETA Ha
BOIPOC U ISl pEUIeHUS 3a]1a4u;



BBIOMpPATh HHPOPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AHAJIM3UPOBATh,
CUCTEMATU3UPOBATh M HWHTEPIPETUPOBATH WHOOPMAIUIO PA3IUYHBIX BHUIOB U
dbopm npeacTaBiIeHUS,

CTPYKTYpPUPOBaTh MHGOPMAIHIO, MPEACTABISTh €€ B Pa3IMdHbIX (hopmax,
WJUTIOCTPUPOBATH TpadUueCcKH;

OIICHMBATh Ha/IEKHOCTD uHbOpMaIuu o CaMOCTOSITENIEHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.

2) VHuUBeEpCcaJbHBIE = KOMMYHHMKAaTHUBHBIE  JEHCTBUSA, OOECIECYMBAIOT
c(hOpMHUPOBAHHOCTH COLIMAIBHBIX HABBIKOB O0YYaIOIIMXCH.

OOurenue:

BOCIIPUHUMATh U (GOPMYIUPOBATH CYX ACHUS B COOTBETCTBUU C YCIOBUSMU
U 1eNsMHu OOIIEHUs; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX W TMHUCHMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS IO XOJy PEIICHUS 3a7adH,
KOMMEHTHUPOBATH MOJIYYCHHBIN PE3YNIbTAT;

B Xo0Ji¢ 00CYKJIE€HHUS 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOM TEMBI,
npoOyieMbl, pemiaeMol 3aJadd, BBICKA3bIBaTh MWJICH, HAICJICHHbIE HAa MOHWCK
pEIICHHSI; COMOCTABISATh CBOW CYXICHUS C CYXKICHUSIMH JPYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3IMYUe U CXOACTBO IMO3UIMH; B KOPPEKTHOH (opme
(dbopMyIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

NPECTABISITh PE3YyIbTAThl PEIICHUS 3a7auH, SKCIIEPUMEHTA, UCCIIET0BaHuS,
MPOEKTa; CaMOCTOATEIHHO BBIOMPATh (opMaT BBICTYIUICHHS C Yy4&€TOM 3ajad
MPE3EHTAIMU U OCOOEHHOCTEH ayTUTOPHHU.

CoTpyIHUYECTBO:

MOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW U WHJWBUYyAIbHOU
paboThl Tpu pelmeHun YyYeOHbIX 3aJad; MNPUHUMATh IeIb COBMECTHOM
JeSATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIMI0O COBMECTHOW pPabOThI, pacmpeneisiTh
BUJIbI paboOT, JOTOBAapWBAThCs, OOCYXAAaTh TMpolleCC M pe3yibTaT paboTHI;
00001aTh MHEHMS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TIPyNIOBBIX (QopMax padoTel (0OCyxkaeHHs, OOMEH
MHEHUSIMH, «MO3TOBBIE IITYpPMBD» W T.II.); BBINOJHATH CBOIO YacTh PadOTHI U
KOOPJIMHUPOBATh CBOWM JCHCTBUSA C JPYTMMU UIEHAMHU KOMAaHbI, OIICHUBATH
Ka4yeCTBO CBOETO BKJIaJa B OOIIMH MPOAYKT MO KPUTEPUIM, CHOPMYITHPOBAHHBIM
YYaCTHHUKAMHU B3aUMOJICHCTBHS.

3) YHuBepcaibHbIE pEeryIsiTUBHBIE JEUCTBUS, o0ecrneunBaoT
(bopMHpOBaHUE CMBICIOBBIX YCTAHOBOK M KU3HEHHBIX HABBIKOB JINYHOCTH.
Camoopranuzanusi:

COCTaBJISITh TUIAH, AJITOPUTM pPELISHUs 3aJ1aud, BLIOUpATh CIIOCOO PEIICHHS C
Y4ETOM MMEIOMIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
1 KOPPEKTHPOBATH BAPUAHTHI PEIICHUH C y4ETOM HOBOM HH(MOPMAITUH.

CaMOKOHTPOJIb:

BJIQJICTh  HABBbIKAMU  TMO3HABATEIbHOW  pedIEeKCUM KaK  OCO3HAHUS
COBEPIIAEMBIX JEUCTBUN M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB; BIAJAECThH
crocobamMu CcaMONPOBEPKHU, CAMOKOHTPOJISL TMpoIlecca W pe3ysibTaTa pElIeHUs
MaTEMaTUYECKOM 3a/1a4H;



IIPEABUIETD TPYIHOCTH, KOTOPbIE MOTYT BOZHUKHYTbH IIPH PELICHUN 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HaWJEHHBIX OIINOOK, BBISIBIEHHBIX TPYHOCTEH;

OLICHUBATh COOTBETCTBUE pe3yJbTaTa LEIHM M YCIOBHSAM, OOBSACHATH
IIPUYUHBI TOCTVKEHHS WIIA HENOCTVIKEHHUSI PE3YyJIbTATOB JEATENbHOCTH, HAXOAUTh
OIIKOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IlIpeomemnvie pesyiomamaol

OcBoeHue y4eOHOro Kypcea «Anredpa ¥ Hayajga MaTeMaTUYeCKOro aHaJIu3ay
Ha YPOBHE CpeaHero oOuiero oOpa3oBaHMs JOKHO oOecneuyuBarh JIOCTHIKEHUE
CJIETYIOIINX NPEIMETHBIX 00pa30BaTENbHbIX PE3YJILTATOB:

Yuciia 1 BBIYKMCIICHUS

CB0OOOJHO OmepupoOBaTh MOHATUSAMU: PALMOHAIBHOE YHCIIO, OECKOHEUHas
nepuoauyeckas ApoOb, MPOLEHTHI;, HPPALMOHAIBHOE YHUCIO; MHOXECTBA
PALMOHAIIBHBIX U ACHCTBUTEIIBHBIX YUCEI; MOAYJIb IEUCTBUTEIBHOIO YHACIIA.

[IpumeHsATh ApOOM W TPOLEHTHI [UIsl PEHIeHHs MNPUKIAIHBIX 3a1ad U3
Pa3JIMYHBIX OTPACIIEN 3HAHUW U PEATIbHOW KU3HH.

[IpuMeHATh NpUOIMKEHHBIE BBIYUCIEHUS, TpaBUila OKPYIJICHHS, IPUKHUIKY
Y OLICHKY pPe€3yJIbTaTa BbIYUCICHUM.

CBOOOAHO OmEpUPOBATh MOHSATHEM: CTENEHb C LEJIbIM IOKa3aTeseM;
UCIOJIb30BaTh MOAXOAANLYIO0 (hOPMY 3aMMCU IEWCTBUTENIbHBIX YHCEIl ISl pEeLIeHUS
IIPAKTUYECKUX 3a/1a4 U MPEJICTABICHUS JaHHBIX.

CB0OOOJHO ONEepUpOBaThH MOHATUEM: ApU(PMETHUECKUI KOPEHb HATYpalbHON
CTEIICHHU.

CBOOOJHO  omepupoBaTh  MOHATHUEM: CTENEHb C  PalMOHAIbHBIM
IIOKa3aTeJIEM.

CB0OOOJHO oOmepupoBaTh MOHATUSAMU: JIOTapU(PM YHUCHIA; JECITHUYHBIE U
HaTypaJIbHbIE JIOTaPU(PMBI.

CB0OOOAHO OIEepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC
YUCJIOBOTO apryMEHTa.

OneprpoBaTh NOHATHIMU: APKCHHYC, aPKKOCUHYC U apKTaHI€HC YMCIOBOTO
apryMeHTa.

YpaBHEHUS U HEPABECHCTBA

CB00OIHO OnepupoBaTh MOHATUSIMH: TOXKAECTBO, YPABHEHUE, HEPABEHCTBO,
PAaBHOCHWJIbHBIE YPABHEHUS U YPABHEHUSA-CIICICTBUS; PABHOCUIIBHBIE HEPABEHCTBA.

[IpuMeHsITh pa3iauuHble METOJbl PEIICHUS PALHUOHAIBHBIX U JIPOOHO-
pPalMOHAJIBHBIX YPAaBHEHMI; IPUMEHATH METOJ HWHTEPBAJIOB JUI1 PpELICHUs
HEPABEHCTB.

CB0OOHO ONEepUpOBaTh MOHATHUSMU: MHOTOWIEH OT OJHOW MNEpEeMEHHO;
MHOTOYJIEH C LEIbIMU KO3(PPUIUEHTAMHU, KOPHH MHOTOWIEHA; NPUMEHATh
JIeJIEHUE MHOTO4YWIEHAa HA MHOT'OYJIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUISL pELICHUS 3a/1a4.

CBOOOIHO omepupoBaTh MOHATUSAMH: CUCTEMa JIMHEWHBIX YpPaBHEHHI,
MaTpuLa, ONPEACIIUTENb MATPULBI 2 X 2 W €ro TEOMETPUYECKHM CMBICI;
WCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUIs BBIYHUCICHUS €ro 3HAYEHUS,
IIPUMEHSTh ONPENCIIUTENN [JJIsl PELIEHUS CHUCTEMBl JIMHEMHBIX YPaBHEHU;
MOJENUPOBATh PEAIBHBIE CUTYAIIMU C OMOILIBK CUCTEMbI JJUHEWHBIX YPaBHEHUN,
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UCCIIEIOBATh ITOCTPOEHHBIE MOJENM C IIOMOIIBIO MATpPULl W OIpPEAEIIUTENEH,
UHTEPIPETUPOBATH NOJYUYECHHBIN PE3YJIbTAT.

Hcnonb3oBaTh CBOMCTBA JEWCTBHM C KOPHAMM JUIsl NpeoOpa3oBaHUs
BBIPAKCHUU.

BrimonusaTe mpeoOpa3oBaHus YHUCIOBBIX BRIPAKEHU, COAEPIKAIINX CTETICHU
C pallMOHAJIBHBIM MOKa3aTEJIEM.

Hcnonb3oBaTh CBOMCTBa aorapupmMoB JUTSt npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHU.

CB0OOJHO onepupoBaTh MOHATUSMU: UPPALMOHAIbHBIE, NIOKA3aTEIbHbBIE U
jorapu(pMUUYECKHE YPAaBHEHUS; HAXOJUTh UX PELIECHUS C IOMOIIBIO PABHOCHIIBHBIX
NEPEXO0JI0B UJIM OCYIIECTBIISS IPOBEPKY KOPHEIL.

[TpumensTh OCHOBHBIE TPUTOHOMETPHUUYECKUE bopMyibl VIS
npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUH.

CBOOOJHO oOmepupoBaTh MOHITHEM: TPUTOHOMETPUUECKOE YpaBHEHUE;
OPUMEHATh  HEoOXoaumble  (OpPMyJIBI s PEIICHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM.

MopenupoBaTh peanbHble CUTYallUM Ha A3bIKE anreOpbl, COCTABISTH
BBIDAKEHHUSI, YpPaBHEHMS, HEpPAaBEHCTBA 10 YCJIOBHMIO 3aJayd, MCCIEI0BaTh
MOCTPOEHHBIE MOJIENIH C UCIIOJIb30BAHUEM allliapaTa ajreopsbl.

@yHKIUU U TpadUuKu

CB00OAHO OnEepUpPOBATH MOHATUSAMU: (PYHKIUS, CHOCOOBI 3a1aHUs] QYHKLNU;
B3aUMHO oOOpaTHble (YHKIMH, KOMIO3UIMA (yHKIUNA;, Trpaduk Q(yHKIUH;
BBINOJIHATH 3JIEMEHTAPHBIE TPe00pa3oBaHus rpaduKoB PyHKINH.

CB00OOJHO OmnepUpOBaTh MOHSTUSIMM: OOJIACTH OINPENEIEHUS] U MHOKECTBO
3HaYeHUH PyHKUNUU, HYJIU QYHKIHH, TPOMEKYTKH 3HAKOTIOCTOSHCTBA.

CB0oOOgHO omepupoBaTh MOHATUSMU: YETHbIE M HEUETHbIE (YHKLUH,
nepuoanyeckrie (QyHKIUHU, IPOMEKYTKH MOHOTOHHOCTH (DYHKLIMH, MAaKCUMyMbI U
MUHUMYMBbI (DYHKIMH, HAuOOJbLIEE W HaUMEHbLIEE 3Ha4YeHHEe (YHKIMH Ha
IIPOMEKYTKE.

CB00OOAHO ONEpPUPOBATH MOHATUAMHU: CTENEHHAs! (PYHKLHS C HATYPAIbHBIM U
HENbIM TOKa3aTenaeM, rpapuK CTENEeHHOW (YHKIMH C HATYpPaJIbHBIM W LEIBIM
nokasaresieM; rpauk KOpHS N-oil CTeneHW Kak (PyHKIUH OOpaTHOM CTeneHu ¢
HATypaJbHbIM MOKa3aTeJIeM.

OnepupoBath MOHATUSAMU: JUHEHHAs, KBaJpaTU4YHas U JPOOHO-JIMHEHHAS
(GYHKIMH; BBIIIOJIHATD 2JIEMEHTAPHOE UCCIIEOBAHUE U TIOCTPOEHHUE UX I'pa(UKOB.

CB0OOOIHO OmnepupoBaTh MOHATUSMM: IOKa3aTeslbHAs U JiorapupMuyeckas
(GyHKIMM, UX CBOWMCTBA U IpaMKH; HCHOIB30BaTh MX IpadUKU U1 pELICHMS
YpPaBHEHUM.

CB0OOOJHO oOMEepUpOBaTh MOHATUAMU: TPUTOHOMETPHUUYECKAs OKPYHOCTb,
oIpejiesieHue TPUTOHOMETPUUECKUX (QYHKIUI YMCIOBOTO apryMEHTa.

Ucnonw3oBate rpaduku (yHKIUNA AJisI UCCIEIOBAHMS MPOILECCOB U
3aBUCUMOCTEN NpPHU PELICHUH 3aJad U3 APYTUX y4eOHBIX NPEIMETOB M PealbHON
YKU3HH; BbIpaXaTh (OPMYyJIaMHU 3aBUCUMOCTH MEK/y BEJIMUNHAMH.

Hayana Maremarrueckoro aHanusa

CB0O0OOHO ONEepHpOBaTH MOHATUAMM: aprUPpMeETHUYecKas U reoMeTpruiecKas
nporpeccusi, 0eCKOHEUHO yObIBatoIIasi reOMETpUUEcKasi MpOrpeccus; JTUHEHHBIN U
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HKCIIOHEHIIUATIBHBIA POCT, POpPMYIIa CIOKHBIX MPOIEHTOB; UMEThH MPECTABICHUE O
KOHCTaHTE €.
Hcnonb30BaTh mporpeccur sl PEUICHHs PEalbHBIX 3a1a4 NPUKIATHOTO

Xapaxrepa.
CB0OOOIHO oOmepupoBaTh MOHIATUAMH: TOCIEIOBATEIBHOCTh, CIOCOOBI
3a/1aHMs MIOCJIEI0BATENBHOCTEMN, MOHOTOHHBIE u OTpaHUYEH HBIC

NOCJIEIOBATENbHOCTH; IOHUMATh OCHOBBI 3apOKJACHHSI MaTEMaTUUYECKOr0 aHaIn3a
KaK aHayin3a OECKOHEYHO MaJbIX.

CBOOOAHO oOmepupoBaTh TMOHSATUSMU: HEMPEPbIBHbIE (YHKIUU; TOYKU
paspbiBa rpaduka QyHKIUHM; aCUMIITOTHI Tpaduka QyHKIIUH.

CBoOOAHO omepupoBaTh MOHATHEM: (YHKIHMSA, HEMPEPbIBHAS Ha OTPE3KE;
MPUMEHSTH CBONCTBA HEMPEPHIBHBIX (DYHKITUHN IS PEIICHUS 3a71a4.

CBoOOHO oOmepupoBaTh MOHATHUSMHU: TIEpBas W BTOpas MPOU3BOJHBIC
dbyHKIMH, KacatenbHas K rpaduKy QyHKIIHH.

Brruucnars npou3BOAHBIE CYMMBI, POU3BEICHUSI, YACTHOI'O U KOMITO3UIUU
NBYX (DYHKIIMI; 3HATh TPOU3BOJIHBIC AJIEMEHTAPHBIX (QYHKIIHIA.

Hcnonb3oBaTh TreOMETpUUECKUN U (PU3UUYECKUM CMBICIT HPOU3BOJHOM st
pELIeHMS 3aa4.

MHokecTBa U JIOTUKA

CBoOOMHO  OmepupoBaTh MOHSATUSMH: MHOXXECTBO, OINEpaluu  HaJ
MHOECTBaMH.

Hcnonp30BaTh  TEOPETHUKO-MHOKECTBEHHBIM — ammapar Juisi  ONHCAHUS
peabHBIX TPOLIECCOB W SIBIICHUM, MPU PEIICHUM 3aJad U3 JAPYTUX Yy4eOHBIX
MPEAMETOB.

CBOOOMHO OmEepUpOBaTh MOHATUSIMU: OMPEICICHUE, TEOpeMa, YpaBHEHHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTA, I0KA3aTEIHCTBO, PABHOCHIBHbIE
YpaBHEHUS U HEPABEHCTBA.

Yucna 1 BBIYUCIEHUA

CBOOOIHO oOmnepupoBaTh MOHATHSAMHU: HATYpPaJIbHOE M LEJNOE YHUCIO,
MHOECTBa HATypaJbHBIX M LEIbIX YKCEN; MCIOJIb30BaTh MPU3HAKU JETUMOCTHU
nensix yucen, HOJl n HOK naTypasbHBIX 4ncen Juis peleHus 3a1ad, NIPUMEHSTh
anroputm EBknuna.

CB0O0OOIHO oOmnepupoBaTh MOHSATHEM OCTaTKa MO MOJYJIO; 3alKChIBATh
HaTypaJibHBIC YHUCIIa B PA3IMYHBIX TO3UIIMOHHBIX CUCTEMaX CUUCIICHHUS.

CB00OOIHO OmNEepHpOBaTH MOHATHUAMH: KOMILJIEKCHOE YHCJIO U MHOXKECTBO
KOMIUJIEKCHBIX YHUCEN; MPEACTaBIATh KOMIUIEKCHBIE YMCia B alreOpanyeckod u
TPUTOHOMETPHUUECKOU (hOpMe, BBIMIOJIHATH apUPMETHUECKUE OINepaluu ¢ HUIMU U
M300pakaTh Ha KOOPIUHATHOM TUIOCKOCTH.

YpaBHEHUS U HEPABEHCTBA

CB0OOOIHO OmepUpOBaTh MOHATHUAMU: HpPpalMOHAIbHBIC, MTOKA3aTebHbIE U
JorapuMUUYECKUe HEPaBEHCTBA; HAXOJWTh HMX PpEHIEHUS C  MOMOIIbIO
PABHOCHJIbHBIX MEPEXO0/IOB.

OcymiecTBiATh OTOOpP KOpHEW TMpU PELIEHUH TPUTOHOMETPUUYECKOTO
ypaBHEHUS.
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CB0OOMHO oOmEepupoBaTh IMOHSATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO;
OPUMEHSATh  HeoOXoaumble  (HOPMYJIBI s PEIICHUs OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB.

CB00OJIHO OmepupoOBaTh MOHSATUSMH: CUCTEMA U COBOKYIHOCTh YpaBHEHUU
U HEPABEHCTB, PABHOCUJIBHBIE CHUCTEMbl M CHUCTEMbBI-CIEJCTBUS; HAXOIUTh
pelieHrusT CUCTeMbl UM COBOKYMHOCTEH palMOHAIbHBIX, HPpalMOHAIbHBIX,
MOKa3aTeIbHbIX U JIOTapU(MHUUECKUX YPaBHEHUN U HEPABEHCTB.

Pemiats paloHalbHbIE, uppaluoHaibHbIE, NoKa3aTebHbIE,
jJorapuMUYECKUe U  TPUTOHOMETPUYECKHE YpaBHEHHUS U  HEPaBEHCTBA,
COZIEpIKallle MOJIYJIU U TapaMeTphI.

[IpumensTh rpaguueckue METOAbl I PEIICHUs] YPABHEHUN U HEPABEHCTB,
a Tak>Ke 3a7a4 C MmapaMmeTpamu.

MopenvupoBaTh peanbHbIe CHUTyallMM Ha fA3BIKE anreOpbl, COCTABISTH
BBIPAKEHUS, YpPAaBHEHMUS, HEPABEHCTBA M HMX CHCTEMBbI IO YCIOBHUIO 3a/1auH,
UCCJIEIOBAaTh IOCTPOEHHBIE MOJIEIM C HCIOJIb30BAHUEM alllapara anreopsl,
MHTEPIPETUPOBATH MOTYUYECHHBIN pe3yJibTar.

@yHKIUU U TpadUKu

Ctpouth Tpadukd KOMIO3UIUUA (PYHKIUNA C TOMOIIBIO AJIEMEHTApPHOTO
UCCJIEIOBAHUS U CBOWCTB KOMIO3UIUU ABYX (DYHKIIMA.

Crpouth reoMeTrpuyeckue o0Opa3bl YpaBHEHUW U  HEPABEHCTB Ha
KOOPJAMHATHOM IUIOCKOCTH.

CB0OOOAHO oOmepupoBaTh MOHATUSAMU: TpadUKU TPUTOHOMETPUUECKUX
byHKIUH.

[Ipumensaty GyHKUMM AJI8 MOJETUPOBAHMS U MCCIEIOBAHUSA PEATbHBIX
IIPOLIECCOB.

Hauana MmaremaTuyeckoro aHaiansa

Hcnonb3oBaTh  MPOM3BOJHYIO  JUIST  HMCCIeAoBaHUS  (PYHKIIMU  Ha
MOHOTOHHOCTb U 3KCTPEMYMBL.

Haxoaute Haubonbiiee U HauMEHbIIEe 3HAYCHUS! (DYHKIUU HETPEPHIBHOU
Ha OTpE3Ke.

Ucnonb3oBaTh NPOU3BOJHYIO ISl HAXOXKACHUS HAWJIYUIlleTO PEUICHUS B
NPUKIAIHBIX, B TOM 4YHCJIE€ COIMAIbHO-)KOHOMHUYECKUX, 3ajadax, JJis
ONpEENCHUs] CKOPOCTH W YCKOPEHHWsS Ipoliecca, 3aJaHHOro QopMysion WU
rpadukom.

CB0oOOAHO oOmepupoBaTh MOHATUSMHU: TMEpBOOOpa3Hasi, ONpPeNeIEHHBIM
WHTErpaj; HaXOIUTh MEPBOOOpPA3HBIE 3JIEMEHTApHBIX (QPYHKIUNH U BBIYUCIATH
uHTerpan no popmyne Hetotona — JleliOHura.

HaxomuTe momaan miockux Guryp u 00bEMBI T ¢ TOMOIIBIO HHTETpaa.

NMeTh mpeAcTaBiI€HHE O MAaTEMAaTHYECKOM MOJECIMPOBAHUM Ha MpUMEpE
cocTaBliieHUs MU PepeHITNATbHBIX YPaBHEHUN.

Pemats npuxnagHbie 3aa4u, B TOM YHUCJIE COLMAIBHO-3KOHOMHYECKOTO U
(U3HYECKOro Xxapakrepa, CpeICTBaMi MaTEMATHYECKOTO aHAIN3A.

OcBoenue yuyeOHOro kypca «l'eomMeTpus» Ha YpPOBHE CpEIHEro oOIiero
o0pa3oBaHMs JIOJKHO 00€CNeYrBaTh JIOCTHHKEHUE CIIEAYIOUIMX TMPEAMETHBIX
00pa3oBaTEIbHBIX PE3YJIbTATOB:
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CBOOOJHO oOmepupoBaTh OCHOBHBIMH HOHATHUSAMU CTEPEOMETPUU IPH
pELIeHUH 3a7a4 U IPOBEACHUN MaTEMaTHYECKUX PACCyKICHHM.

[IpuMeHATh aKCHOMBI CTEPEOMETPUM U CIEJICTBHUS U3 HHUX IPHU PEIICHUH
r€OMETPUYECKUX 3a/aY.

KnaccudpunupoBaTe B3aMMHOE pPacHOJOKEHUE TMPSAMBIX B MPOCTPAHCTBE;
IJIOCKOCTEN B MPOCTPAHCTBE; MPAMBIX U INIOCKOCTEN B IPOCTPAHCTBE.

CBoOOAHO  oOmepUpoOBaTh MOHATUSMH, CBSI3aHHBIMM C yrjaMud B
IPOCTPAHCTBE: MEXKAY MPSAMBIMU B TPOCTPAHCTBE; MEKY MPSMOM U TNIOCKOCTHIO.

CB00OHO ONEpUPOBATH MOHITUSIMH, CBA3aHHBIMU C MHOTOI'PaHHUKAMHU.

CB0OOOJHO pacno3HaBaTh OCHOBHBIE BHJbl MHOI'OTPAHHUKOB (IIpU3Ma,
nUpaMua, NpsMOYIOJIbHBIN NapauleNenunesn, Kyo).

KnaccupunupoBate  MHOTOTpaHHHKH,  BbIOMpass ~ OCHOBaHUS  JAJIs
KJ1accu(UKaIuu.

CBOOOJHO  oOmepupoBaTh  IMOHATHSAMH, CBSA3aHHBIMH C  CEYCHHUEM
MHOTOI'PaHHHUKOB IIOCKOCTBIO.

BoInonHATH napajuienbHOE, LEHTPAIbHOE " OpPTOTOHAIBHOE
IPOEKTUPOBAHUE (UTYp HA IUIOCKOCTh; BBINOJHATH H300pakeHUs (uUryp Ha
IJIOCKOCTH.

CtpouTh ce4eHUs] MHOTOTPAaHHUKOB Pa3JIMYHBIMU METOJAMH, BBIMOJHATH
(BBIHOCHBIE) IIOCKUE YEPTEXKH M3 PUCYHKOB IMPOCTHIX OOBEMHBIX (QUIYp: BUI
CBEpXY, COOKY, CHHUBY.

BbruncnsaTe  miuomaau  MOBEPXHOCTEH  MHOTOIPAaHHUKOB  (MpU3Ma,
NUpPaMUJa), FEOMETPUUECKUX TEJl C IPUMEHEHUEM (POpMYI.

CB0OOOJHO onepupoBaTh MOHATUSMU: CUMMETPHUS B NPOCTPAHCTBE; LIEHTP,
OChb U TIOCKOCTh CHMMETPHH; LIEHTP, OCh U MIOCKOCTh CUMMETPUU (PUTYPBHI.

CB0OOOJHO oOmEepupoBaTh MOHATUSIMH, COOTBETCTBYIOLIMMH BEKTOpaM MU
KOOpJIMHATaM B IIPOCTPAHCTBE.

BrInonHATH 1eCTBUSA HAL BEKTOPAMH.

Pemwate 3amaum Ha J0Ka3aTENbCTBO MAaTEMAaTHYECKUX OTHOLICHUN H
HaXOXKJEHUE TEOMETPUUYECKHX BEJIMYMH, NPUMEHSSI HW3BECTHbIE METOAbI IpHU
pELICHNH MaTeMaTUYEeCKUX 3aa4 MOBBIIIEHHOI'O U BBICOKOTO YPOBHS CJIOKHOCTH.

[IpuMmeHAT, mpocTedliMe IPOrpaMMHBIE  CPEICTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHbIE CUCTEMBI MPU PEIIEHUH CTEPEOMETPUUYECKUX 3a]1ay.

W3Bnekarh, npeoOpa3oBbIBaTh W HMHTEPIPETUPOBATH HH(POpPMALUIO O
IPOCTPAHCTBEHHBIX M€OMETPUUECKUX (PUTypax, MPEJICTaBICHHYIO Ha YEPTEXKax U
PUCYHKaX.

[IpuMeHATh  DNOJNly4EHHBIE 3HAaHWA HA  IPAKTHKE: CPaBHUBAaTh MU
aHAJIM3UPOBATh PEAJIbHBIE CUTYallUH, IPUMEHSTh NU3YUYEHHBIE TOHATHUS B MIPOLIECCE
MOMCKA PEIlIeHUs] MaTeMaTUYeCKu CPOPMYJIUPOBAHHOMN MPOOIEMbI, MOAETUPOBAThH
peaJIbHbIE CUTYallUH Ha SI3bIKE T€OMETPUH, UCCIEA0BATh IOCTPOEHHBIE MOJIEIH C
MCIIOJIb30BAaHUEM T€OMETPUUYECKUX MOHATHI M TEOPEM, anmnapara aareOpbl; pemaTh
MPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIEHUEM F€OMETPUUYECKUX BETUUMH.

Nmers mnpencrtaBiaeHuss 00 OCHOBHBIX 3Talax pPa3BUTHS TEOMETPUM Kak
COCTaBHOM 4yacTu (pyHIaMEeHTa Pa3BUTHS TEXHOJIOTHUH.

CB00OOIHO oOmNEpUpOBaTh MOHATUSAMH, CBS3aHHBIMU C LIMJIMHIPUYECKOM,
KOHUYECKON U CheprUueCKOi MOBEPXHOCTIMU; OOBACHATH CIIOCOOBI OJTyUEHHUS.
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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 oObACHITH
CHOCOOBI MOJTYYEHHUS TE BPAILIECHHUS.

KnaccudunupoBats B3auMHOE pacnoioskeHue cepbl U MIOCKOCTH.

BbluyucnsaTh BEIMYMHBI 3JE€MEHTOB MHOTOIPAHHHUKOB M TEJl BPAILEHUS;
O0OBEMBI M IUIOIIAJM TOBEPXHOCTE MHOIOTPAaHHUKOB W TeJ BpalleHus,
reOMETPUYECKUX TeJl C TPUMEHEHUEM (HOpPMYII.

CB0OOOJHO omepupoBaTh MOHATHSAMH, CBSI3aHHBIMU C KOMOMHALMSMH TE
BpalllEHUsI 1 MHOTOTPaHHUKOB: MHOTOTPaHHMK, BIUCAaHHbBIN B chepy U ONUCaAHHBIN
oKkoJ10 cepsl; cepa, BIUCAHHAS B MHOTOTPAaHHUK WJIU TEJIO BPAILICHMS.

BBIUUCIATE COOTHOLIEHUS! MEXKIY IUIOIIAASMU IMOBEPXHOCTEH M 00BEMaMHU
MOJTO00HBIX TEI.

N300paxaTh u3ydaemble (QUIypbl; BBIIOJHATH (BBIHOCHBIE) IUIOCKHE
YEpTEKU M3 PUCYHKOB IMPOCTBIX OOBEMHBIX (DUTYp: BUI CBEpPXY, COOKY, CHU3Y;
CTPOUTH CEUECHHMS TEJl BpALLICHUS.

W3Bnekarb, HMHTEPIPETUPOBATH W MPEOOpPa3oBbIBaTh HH(POPMALHUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpax, MPEICTaBICHHYIO Ha YEPTEXKax U
PUCYHKaX.

CB000/IHO OnepUpOBaTh MOHITHEM BEKTOP B IPOCTPAHCTBE.

BbINoNIHATH onepanuu HajJ BEKTOPAMH.

3a1aBaTh IVIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPAMHAT.

Pemarp reomeTpuueckue 3a1auu Ha BBIYUCIICHUE YIJIOB MEXAY NPSIMBIMHU U
IUIOCKOCTSIMM; BBIYMCIICHUE PACCTOSTHUI OT TOYKU /10 IIJIOCKOCTH; B LIEJIOM, Ha
IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/A MPH PEILICHUH.

CB0OOOHO oOmnepupoBaTh MOHATHSAMH, CBS3aHHBIMH C JIBHDKEHHEM B
MPOCTPAHCTBE; 3HATh CBOMCTBA JBUKCHUU.

BoeInonHATh M300pa’k€HUsT MHOTOTPAHHUKOM M TeJl BpalleHUs NpH
IapajuIeIbHOM NIEPEHOCE, HEHTPAIBbHON CUMMETPHUH, 3€PKaJIbHOM CUMMETPUH, IIPU
MIOBOPOTE BOKPYT MPSIMOi; MpeoOpa3zoBaHus NOA00US.

CrpouTh Ce4YeHHs] MHOTOIPAaHHHUKOB W TEJ BpAIICHMS: CEUEHUS LUIUHAPA
(mapaymienbHO M MEPHEHIUKYJISPHO OCH), CEYEHUsi KOoHyca (mapajuielbHOoe
OCHOBAHMIO M MPOXOJIALIEE YepEe3 BEPIIUHY ), CEUEHUS 1Iapa.

Hcnonb30oBaTh METOJbI TOCTPOEHUS CEYEHHWIl: METOJ| CIEe0B, METOA
BHYTPEHHET0 POEKTUPOBAHUS, METO/] IEPEHOCA CEKYIIEH MIOCKOCTH.

Jloka3pIBaTh FreOMETPUUECKUE YTBEPHKACHHUS.

[IpumensiTb reomeTpuueckue QaxThl A PEHICHHS CTEPEOMETPUUYECKHUX
3aJ1a4, MPEANOJararoiuX HECKOIBKO IIAroB PEIICHHUS], €CIIM YCIOBUS TPUMEHEHUS
3aJIaHbBI B SIBHOM W HESIBHOU Gopme.

Pemarp 3amauM Ha J10Ka3aTENbCTBO MAaTEMaTHYECKUX OTHOLICHUN W
HaXO0XKJEHUE T€OMETPUUECKUX BEIHYHH.

[IpumMeHsATh NpOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHKALOHHBIE
CUCTEMBI IIPU PEIICHUH CTEPEOMETPUYECKHX 3a]1ay.

[TpuMeHsATh MOJyYEHHbIE 3HAHUS HAa TIPAKTUKE: CPABHUBATDH, AHAJIU3UPOBATH
U OLICHMBAaTh pPEANIbHbIE CUTYyalUU; MPUMEHSATHh W3YUYEHHBbIE MOHATHS, TEOPEMBI,
CBOICTBAa B MpOLECCE IMOUCKA PEHIeHUS MaTeMaTH4YeCKd CPOpMYIHMPOBAHHON
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npoOsieMbl, MOJEIUPOBaTh pealbHbIE CHUTyallMM Ha S3bIKE TE€OMETPUH,
UCCIIEN0BATh ITIOCTPOCHHBIE MOJEIH C UCIIOIb30BaHUEM I'€OMETPUYECKUX TTOHATUN
U TEOpeM, arrmapara ajreOpbl; pemarh MPAaKTHYECKUE 3a7aud, CBSA3aHHBIE C
HAaXO0KJICHUEM T€OMETPUYECKUX BEJIMYHH.

Nmerp mnpencrtaBiaeHuss 00 OCHOBHBIX 3Talax pPAa3BUTHUS TEOMETPUM Kak
COCTaBHOM yacTu (pyHAaMEHTa Pa3BUTHUS TEXHOJIOTH.

OcBoenue ydeOHOro kypca «BeposSTHOCTb M CTaTUCTHKa» Ha YpPOBHE
cpenHero oluiero oOpa3oBaHus JOJKHO 00ECNEeUnBATh JOCTUKEHUE CIAEAYIOMIHNX
IPEIMETHBIX 00pa30BaTEAbHBIX PE3YJILTATOB:

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

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

Haxoauts u popmMyaupoBaTh COOBITHSA: NTEpeceueHue, 00beIMHEHNE TaHHBIX
COOBITHI, COOBITHE, NPOTHUBOIOJIOXKHOE JAHHOMY; HCIOJb30BaTh JUarpaMMBbl
Diinepa, KOOPAMHATHYIO MPSMYIO JJisl PELIEHUs 3aj]lay; MOJb30BaThCs (PopMysion
CJIOKEHUSI BEPOSITHOCTEN ISl BEPOATHOCTEHN ABYX U TPEX CIIyYalHBIX COOBITUH.

OnepupoBaTb  NOHATUSAMM:  YCJIOBHAs  BEPOSITHOCTb,  YMHOXEHUE
BEPOSITHOCTEW, HE3aBUCHUMbIE COOBITHS, JEpPEBO CIYyYaHOrO JKCIEPUMEHTA;
HAXOJUTh BEPOATHOCTU COOBITHI C TOMOLIBIO MpaBujia YMHOXEHHS, JepeBa
CIIy4ailHOTO OTbITa, HKCIOJb30BaTh (POPMYIYy IOJTHOM BEPOSITHOCTH, (opmyiy
baiieca npu pemieHnn 3a1a4; OnpeesaTh HE3aBUCUMOCTh COOBITHIA TIO hopMyTie U
10 OPraHU3alUU CIy4aHOTO HKCIIEPUMEHTA.

[IpumeHsiTh H3yuyeHHbIE KOMOHMHATOpHBIE (GOPMYJIBI JJs NEPEeYUCIICHUs
AJIIEMEHTOB MHOXECTB, 3JIEMEHTAapPHBIX COOBITHI CIy4aillHOrO OMNbITA, PELICHUs
3a/1a4 10 TEOPUU BEPOSITHOCTEH.

CBoOOAHO oOmepupoBaTh MOHATHSAMHU: OWHAPHBIA CIyYalHBIA  ONBIT
(ucnblTaHue), yCcliex M HeyJada, HEe3aBUCHMBIE HCIBITAHMS, CEPUSl UCIBITAHMIA;
HaXOJUTh BEPOSTHOCTH COOBITHI: B CEpUM MCIBITAHUN 1O TMEPBOrO ycnexa; B
CepUM UCIHbITaHUN BepHyJuIM; B OMbITE, CBSI3aHHOM CO CIy4YalHbIM BBIOOpPOM W3
KOHEYHOU COBOKYITHOCTH.

CB0OOAHO OnepupoBaTh MOHATUSIMU: CIy4ailHasl BEJIMYMHA, pacIpe/ielieHHue
BEPOSITHOCTEH, AMarpamMma pacrpejiesieHusi, OuHapHas clydaiiHas BeJIMYWHa,
reoMeTpudecKkoe, OMHOMUAJILHOE pacIipe/iesieHue.

OnepupoBarh MOHATHSIMH: COBMECTHOE DPACHPEAECICHUE ABYX CIy4YalHbIX
BEJIMYMH; HUCIIOJIb30BAaTh TAa0JIMIly COBMECTHOI'O PACHpPENENICHUs JIBYX CIIy4alHBIX
BEJIMYMH JUIS BBIJCIICHUS PACHPENCICHUS KaKIOM BEIUYUHBI, OIpPEIACICHUs
HE3aBUCHUMOCTH CIIyYalHBIX BEJIUYHUH.

CB00OOAHO ONEPUPOBATH MOHATUEM MAaTEMATUYECKOIO OXKUAAHUS CITy4alHOM
BEJIMYMHBI (pacnpeereHus); TPUMEHSITh CBOMCTBA MATEMAaTHYECKOrO OKUJAHUS
IpU pElIeHUH 337a4; BBIYMCIATh MATEMATHUYECKOE OXKHMJIaHWE€ OMHOMMAIBHOTO U
r€OMETPUYECKOTO PACIIPEAETIECHUN.
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CB00OHO OmepUpOBaTh MOHITHAMU: AUCTIEPCUS, CTAHJAPTHOE OTKIOHECHUE
CIy4allHOW BEJMYMUHBI;, NMPUMEHATh CBOWCTBA NHUCIEPCHUM CIIyYalHOM BEJIMYHUHBI
(pactpeneneHus) NMpU PEIICHUM 3a7a4; BBIYUCIATH JUCIEPCHUIO U CTaHJIapTHOE
OTKJIOHCHHE TEOMETPUUYECKOTO U OMHOMHAIIBHOTO PacpeIeTICHUH.

Boiuncnars BBIOOpPOYHBIE 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. TemaTnyeckuii IJIAH M COAePKaHUE YUEOHOM JUCITUTIIMHBI.

HaumenoBanue
pa3aesioB U TeM

Conep:xxanue y4eOHOro marepuaja M (OpMbI OPraHU3AUMH JAESTEJIbHOCTH
00yYarIMnXxcs

Koabl

O0bem B uacax / | KOMIETEHIIMH,

TOM
dpopme

NMPaKTHYeCKOM

qyucJjie

MnoATr0OTOBKH

B | (hOPMHUPOBAHHIO
KOTOPBIX
CrocoocTByeT
3J1EMEeHT
NMPOrpamMMBblI

2

3

4

azgea 1. Anreﬁpa N HAYaAJIa MATEMATHYICCKOT0 aHAJIn3a

167/0

Tema 1.1. MHOXecTBO
JNEHUCTBUTEIIbHBIX YUCE.
MHOro4yieHsl.
PauvonanbHble ypaBHEHUS
1 HepaBeHCTBA. CUCTEMBI
JINHEVHBIX YPAaBHEHUMU.

Coaep:xanue yyeOHOro marepuaja: MHOXeCTBO, Olepalluy HaJl MHOXECTBAMU U
ux cBoWcrBa. [lmarpammel Oiinepa — Benna. IlpumeHenue TeopeTHKO-
MHOXECTBEHHOI'O ammapara Uil pelmeHus 3anad. PanuvoHanpHble  4ucna.
OOBIKHOBEHHBIE U JECATUYHBIE IPOOU, MPOIEHTHI, OECKOHEUHbIE MEPUOANYECKHE
npobu. Ilpumenenue npoOel W MPOIEHTOB JUISl PEIICHHS NPUKIAJHBIX 3a/ad.
JleiictButenpHple  4yucna.  PanuMoHanbHbBlE WM HMppalMOHAIBHBIE  YHCIA.
Apudmernueckue  omepauMd € JACHCTBUTENBHBIMH  YHMCIaMH.  Momyib
JEMCTBUTENILHOTO YMCcIa U ero cBoicTBa. IIpnOnmkEHHBIE BBIUUCIEHUS, MTPaBUIIa
OKpYIJIEHUS, IPUKHJIKA M OLEHKAa pe3yibTara BblYMcIeHUI. OCHOBHBIE METOMbBI
peleHus LeIblX U APpOOHO-PallMOHANIBHBIX YPAaBHEHUH U HEPABEHCTB. MHOTOUJIEHbI
OT OJHOU NEPEMEHHOMU. JleJIeHrne MHOTOWIEHA Ha MHOTOWIEH ¢ ocTaTKoM. Teopema
be3y. MHorounensl ¢ uenbiMu kodddunuentramu. Teopema Buera. Pemenue
CUCTEM JIMHEMHBIX YpaBHEHMW. Marpuma CcHUCTEMBbl JIMHEMHBIX YPaBHEHMM.
Onpenenurenb MaTpuilbl 2X2, €ro TEOMETPUYECKUH CMBICI U CBOICTBA;
BBIUMCJIEHUE €r0 3HAUEHUS; NPUMEHEHUE OIPEAEIUTENs Ul PELICHUS CUCTEMBI
JUHEWHBIX YypaBHEHUW. PemieHue MNpUKIAAHBIX 3aJad € [OMOIIBI) CHCTEMBI
JIMHEUHBIX YPABHEHUM.

18/0

OK 1-9,
[IK 1.2

B ToM unc/ie NpaKTHYeCKHE 3aHATHSA:
IIpakTuueckass padora Nel) MHoxkecTBO, omepaluu HaJl MHOXXECTBAaMH U HX
cBoiicTBa. /lnarpammsl Diliepa—BeHHa.

2/0

IIpakTuueckass padora Ne2) Panuonanpubie uyucia. OOBIKHOBEHHBIE U

JCCATHUYHBIC I[pO6I/I, IMPOLCHTEI, OECKOHEUHBIE MNCPUOANICCKUC I[pO6I/I.

2/0




IMpakTuyeckas padora Ne3) IlpuveHenue npoOel W MPOIEHTOB JUIS PEIICHUS

NPUKIAJHBIX 3a7a4. [IpuOnkEéHHbIe BRIYMCICHNS, IPaBUIa OKPYTJICHHS, TPUKHJIKA 2/0
U OLICHKA Pe3yJIbTaTa BIYUCIECHUH.
IIpakTHyeckas paGora Ned4) JlelicTBuTenbHbIE uYucia. PanuoHanbHBIE U
UppalMOHANIbHBIE dYHcTa. ApUPMETHYECKHE OINEepaluud ¢ JIeHCTBUTEIbHBIMA 2/0
YHUCJIAMH.
IIpakTHyeckas padora NeS) Moaynb AelHCTBUTENBHOIO YUCIIA U €TO CBOWCTBA.
OCHOBHBIE METOABI pEIIEHUS LEeIbIX U JAPOOHO-PALMOHANBHBIX YPAaBHEHUH H 2/0
HEPABEHCTB.
IIpakTHyeckas padora Ne6) MHorowieHbl OT OJHOW mnepeMeHHOW. J[lenenune 200
MHOTI'O4YJICHA Ha MHOTOYJIEH C OCTATKOM.
IIpakTHyeckas padora Ne7) Pemenue cucreM IUMHENHBIX ypaBHeHMH. Matpuna 20
CUCTEMBI JIMHEHHBIX YPaBHECHUM.
IIpakTHyeckas padora Ne§) Onpenenurens MaTpuubl 2X2, €ro reOMETPUUYECKUN 200
CMBICII M CBOMCTBA; BBIYMCICHUE €r0 3HAYECHUS.
IIpakTHyeckas padora Ne9) [IpumeHeHue onpeaenuTens sl PELIEHUS] CUCTEMBI 20
JIMHEWHBIX YPaBHEHU.
Tema 1.2. Hatypansubie u | Coaep:xkanue yueOHoro marepuaJsa: HarypanbHeie u nensie uncna. [Ipumenenune
LeJIpIC YHCIa. npu3HakoB aenuMoctu 1enbix unces, HOJ u HOK, octaTkoB o mouysito, 4/0
anroputMa EBKnIMIa 11 pelIeHus 3a1a4 B LENbIX YUCIIaX OK 1-9,
B Tom yKc/ie IpaKTHYeCKHE 3AHATHSA: K 1.2
IIpakTHyeckas padora Nel0) HatypasibHble U 1ienble Yncia. 2/0
IIpakTnyeckas pabora Nell) Penienue 3a1a4u B LIEJIBIX YHCTIAX. 2/0
Tema 1.3. KommuekcHsle | Conep:kanue y4yeOHOro marepuaja: KomiuiekcHele yucna. AnreOpanueckas U
qucia. TpUroHOMeTpHuueckas (OpMbI 3alMCH KOMIUIEKCHOTO 4ucia. ApumeTuyeckue
Olepaldu C KOMIUIEKCHBIMH 4YHciIaMu. M300pakeHHe KOMIUIEKCHBIX YHCEd Ha 10/0
KOOpAMHAaTHOM 1iockoctu. Popmyna Myaspa. KopHm n-oil creneHn wu3
KOMIUIEKCHOTO uncia. IIpuMeHeHume KOMIUIEKCHBIX YHCENl Ul PEIEHUs OK 1.9,
(bU3NYECKUX U TEOMETPUUECKUX 3aau. K 1.2
B ToM yncJie IpaKTHYeCKHe 3aHATHA:
IIpakTuyeckas padora Nel2) KommiekcHele uyucna. @opmsl  3anucu 200

KOMIIJICKCHOI'O 4HcCJia.
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IIpakTuueckass padora Nel3) Apudmernyeckue omnepanud C KOMILIEKCHBIMU
YHUCJIAMHU.

2/0

IIpakTuyeckas paGora Nel4) UM3o0pakeHue KOMIUIEKCHBIX 4YHCENl Ha
KOOPJAMHATHOM MJIOCKOCTH.

2/0

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

2/0

IpakTnueckass padora Nel6) IlprimeHeHHE KOMIUJIEKCHBIX YHUCEN MJIA PEUICHUS
q)I/ISI/I‘-IQCKI/IX 1 IrCOMCTPHUUYCCKHUX 3ada4.

2/0

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

Conep:xxanue y4yeOHOro marepuana: DyHKIMS, CIOCOOBI 3aJaHUS (DYHKIUH.
B3anmuo oOpartabie ¢ynknun. Komnoswmms (ynkmmit. I'paduk  QyHKINH.
OneMeHTapHble NpeoOpa3zoBaHus rpadukoB Qynkuuil. OOnacte omnpeneneHus U
MHOKecTBO 3HaueHuil ¢pyHkuuu. Hynu @ynkuun. [IpomMexxyTku 3HaKOIIOCTOSHCTBA.
Yérupie u Heu€rtHole ¢Gynkuuu. [lepuogmueckune ¢ynkmuu. IIpomexyTku
MOHOTOHHOCTH (QYHKIHMHA. MakCUMyMbl U MUHHUMYMBI QyHKuuu. Hambombiiee u
HalMEHblllee 3HaueHHe (QyHKIUM Ha mnpoMexyTke. JIuHelHas, KBaapaTudHas U
IpOoOHO-IMHEWHAss (QYHKIUH. ODJIEMEHTapHOE HWCCICIOBAaHUE H  IMOCTPOCHHE
rpa¢pukoB 3tuX ¢yHkuuid. CreneHb ¢ LenbIM Mokas3areneM. buHoM HbroToHa.
CrenenHass (yHKIMS C HATypajJbHBIM M IENbIM TOKa3areieMm. EE cBolicTBa u

rpaduk

18/0

B ToM yuc/ie IpaKTHYeCKHe 3aHATHS:
IIpakTnyeckas padora Nel7) dyukuus, cnocoOwl 3amanus GyHKuUU. BzaumHO
obpatueie pyHknuu. Kommosumus hyHKIHA.

2/0

IIpakTnyeckas padora Nel8) I'paduk pyHKuMM.

2/0

IIpakTuueckass padora Nel9) DremeHtapHble TmpeoOpa3oBaHus T'paPUKOB
GyHKUIUH.

2/0

IIpakTuueckass padora Ne20) OOGnacTe omnpefeneHWs U MHOXKECTBO 3HAUYCHUU
¢yukuuu. Hynu ¢pynkuuu [IpoMexyTKU 3HAKOTIOCTOSTHCTBA.

2/0

IIpakTnyeckass padora Ne2l) Uérnsle u HeuérHble QyHKuuu. [lepuonnyeckue
(GYHKIMH.

2/0

IIpakTnyeckass paGora Ne22) [IpoMexyTKM MOHOTOHHOCTH  (DYHKIHUH.
MaxkcumMyMbl 1 MUHUMYMBI (QyHKImH. HawmOonbliee u HauMeHbIee 3HAUYCHHE
(YHKLIHU Ha IPOMEKYTKE.

2/0

OK 1-9,
K 1.2
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IMpakTuyeckas padora Ne23) JluneitHas, kBagpatndHas W JIPOOHO-JIMHEHHAs
byHKIMH. DIIeMeHTapHOE HCCIeA0BaHNE U MOCTPOSHUE TPAPUKOB ITUX (PYHKITHIHA.

2/0

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

2/0

IIpakTnueckass padora Ne25) CreneHHas (yHKIUS C HaTypaJbHbIM U LEJIBIM
nokasaresneM. E€ cBoiicTBa u rpaduk.

2/0

Tema 1.5.

Cosep:xkanue y4eOHOro MmatTepuana: ApupMETHYECKHA KOPEHb HATypaIbHOU

ApudmeTnueckuii KOpeHb
n-oit CTCIICHHU.
WppanmonanbHbie
YpPaBHEHUS.

CTeneHu M ero cBoiictBa. IIpeoOpa3oBaHUs YMCIIOBBIX BBIPAKEHHM, CoOlEprKallux
cTeneHd U KopHH. HppanumonanbHble ypaBHeHHs. OCHOBHBIE METONbI PEILICHUS
UppAalMOHAIBHBIX  ypaBHEHHMH  PaBHOCHIBHBIE — mepexoisl B PEIICHUU
UppalMOHATIbHBIX ypaBHeHHH. CBoiicTBa M rpaduK KOpHS N-OM CTENEHU Kak
($yHKIMU 0OpaTHOM CTENEHM C HATYypaJIbHBIM MTOKa3aTeIeM.

6/0

B ToM yncJie NpaKTHYeCKHe 3aHATHS:

IpakTuueckasi pa6ora Ne26) ApudMeTnuecKuii KOpeHb HATYpPaIbHOUW CTEIICHH U
ero cpoicTBa. [IpeoOpa3zoBaHus YHCIOBBIX BBIPAXKECHUH, COAEPIKAIMX CTEIECHH W
KOPHH.

2/0

IIpakTHyeckas padora Ne27) MppaunonanbHble ypaBHEHHs. OCHOBHBIE METOMBI
pelIeHNs] MPPAaLMOHANIbHBIX ypaBHEHHH. PaBHOCHIIBbHBIE NEpexojbl B PpEIICHUU
UPPALMOHAIBHBIX YPaBHEHUII.

2/0

IIpakTuueckass padora Ne28) CpoiictBa U TpaduK KOpPHS N-0M CTEMEHW Kak
(GyHKIIMN OOpaTHOM CTENEHH C HATYpaJIbHBIM MTOKA3aTEIeM.

2/0

OK 1-9,
K 1.2

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

Conep:xanue yue0HOro Mmarepuasa: CTeneHb ¢ pallMOHAIbHBIM [MOKa3aTeleM U €€
cBorictBa. IlokazarenpHas ¢yHKuMs, €€ cBoWcTBa W Tpaduk. Mcmomp3zoBaHue
rpa¢puka (yHKIOMM I8 peuieHuss ypaBHeHMH. [lokazaTenbHble  ypaBHEHHUS.
OCHOBHBIE METOJIbI PEIICHUS MMOKA3aTEIbHBIX YPAaBHECHHUH.

10/0

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

2/0

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

2/0

IIpakTHyeckas padora Ne31) lcnonb3oBanue rpaduka QyHKIUU A PELLICHUS
YpaBHECHUH.

2/0

IIpakTuueckas padora Ne32) [lokazarenbHble YpaBHCHHUSI.

2/0

IlpakTuueckass padora Ne33) OcHOBHbIE METONBl PpEHICHUS MOKAa3aTeIbHbIX

2/0

OK 1-9,
K 1.2
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YPABHEHUH.

Tema 1.7.

Conep:xxanue yuyeOHoro martepuana: Jlorapudm uucna. CpoiictBa norapudpma.

Jlorapudmuaeckas
GbyHKIHS.
Jlorapudmuaeckue
ypaBHEHUSI.

Hecsatnunbie u  HarypasibHble Jorapudmel. [IpeoOpa3oBanne BBIPAKECHHH,
conepxamux jorapudmel. Jlorapupmudeckas QyHkuus, e€ cBoiicTBa U rpaduk.
Hcnonp3oBanue rpaduka QyHKIUU AJ19 perieHus ypaBHeHui. Jlorapudmudeckue
ypaBHeHHs. (OCHOBHBIE METOJbl pEIIEHUS JOTapUPMHUECKUX YpaBHEHHIL.
PaBHOCHIJIbHBIE TEPEXObl B PELICHUH JIOTapU(PMUUECKIX YPaBHEHUH.

10/0

B ToM ync/ie IpaKTHYeCKHe 3aHATHS:
IIpakTnyeckass padora Ne34) Jlorapudpm uymcna. CpoifctBa sorapudma.
JlecaTHYHBIC U HATYpPAJIBHBIC JOTapU(MBI.

2/0

IIpakTnueckass padora Ne35) IIpeoOpazoBaHue BBIPAKEHHH, COJEpIKAIIUX
J0rapuMBL.

2/0

IIpakTnyeckass padora Ne36) Jlorapupmuueckas ¢yHkus, e€ cBoiicTtBa u
rpaduk. Mcrons3oBanue rpaduka GyHKINH Ul pEIICHHs] YPaBHEHHH.

2/0

IIpakTnueckas padora Ned7) Jlorapupmudeckue ypaBHeHUs1. OCHOBHBIE METO/IbI
peleHust Jorapu(pMUIECKUX YPaBHEHHH.

2/0

IIpakTuyeckas padora Ne38) PaBHocuibpHBIE TIepexoAbl B PELICHUU
JOrapu(pMHUUECKUX YPABHEHUH.

2/0

OK 1-9,
K 1.2

Tema 1.8.

Conep:xanue yueoHOro Mmarepuaja: OCHOBHBIE METOIbI PEIICHHUS MOKA3aTEIbHBIX

WppanuoHanbHble,
[I0Ka3aTeJIbHbIC "
norapupmMuUecKue
HEPaBEHCTBA.

U JorapuMuueckux HepaBeHCTB. OCHOBHBIE METOJbI PEUICHHS WPPALMOHATBHBIX
HepaBeHCTB. ['paduyueckne METONbI PEIICHH] UPPALMOHATBHBIX, MOKA3aTEIbHBIX U
jorapu(MHUECKUX YPaBHEHHUH U HEPABEHCTB.

6/0

B ToM 4ucJie IpaKTHYeCKHe 3aHATHS:
IIpakTHyeckas padora Ne39) OcCHOBHbIE METOABI PELICHMS HPPaLMOHAIBHBIX
HEPaBEHCTB.

2/0

IIpakTyeckas padora Ne4() OcHOBHBIE METOABI PELICHUS IOKA3aTEJIbHBIX U
JOrapu(pMHUECKUX HEPABEHCTB.

2/0

IIpakTuueckas padora Ned4l) ['paduueckue MeToAbl PEIICHUS] UPPALMOHATBHBIX,
MOKA3aTeIbHBIX U JOTapu(MHUUECKUX YPABHEHHI U HEPABEHCTB.

2/0

OK 1-9,
[IK 1.2

Tema 1.9. CucreMnl
paI_II/IOHaJIBHI:IX,
HMPPAIMOHATIbHBIX

Conep:xkanue y4ye0HOro marepuaya: CucreMa M COBOKYIHOCTb YpaBHEHHIA.
PaBHOCHIIBHBIE CHCTEMEBI U CUCTEMBI-CIICACTBUA. OcHOBHEBIE MCTOJbl PCHICHUSA
CHUCTEM U COBOKYNHOCTEH pallMOHAJIbHBIX, WPPALMOHAJIBHBIX, MMOKA3aTeIbHBIX U

6/0

OK 1-9,
[IK 1.2
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ITOKa3aTCIIbHBIX u

JorapupMHUUECKUX
YpaBHEHU.

norapupmMuueckux ypaBHeHUH. [I[puMeHeHHe ypaBHEHUH, CHCTEM U HEPABEHCTB K
PCIICHHUIO MATCMATHYCCKUX 3ada4 MW 3adad U3 Pas3InYHbIX 06HaCTeﬁ HayKu H
peanbHOM KU3HHU, HHTEPIPETALHS] MOTYYSHHBIX PE3YJIbTATOB.

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

2/0

IIpakTyeckas pabora Ne43) OCHOBHBIE METOABI pEIIEHHA CUCTEM U
COBOKYITHOCTEH  palMOHAJbHBIX,  HpPpAlMOHAJIbHBIX,  IOKAa3aTEeJIbHbIX U
JorapupMHUUECKUX YPaBHECHUH.

2/0

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

2/0

Tema 1.10. 3amaun ¢
napaMeTpamH.

Conep:xxanue  y4yeOHOro Mmartepuaja: PamnuoHanbHble, HppalUOHAIBHEIC,
NOKa3aTeNbHbIC,  JIOTApU(PMHUYECKHE W  TPUTOHOMETPHYECKHE  YPaBHEHHS,
HEpaBEHCTBA W CHUCTEMBI ¢ mapameTpamu. IlocTpoeHWe © HCCIeIOBaHHE
MaTeMaTH4eCKUX MOJIENeH pealbHBIX CUTYallMid C MMOMOIIBIO YPaBHEHUH, CHCTEM
ypaBHEHHIA U HEPABEHCTB C MMapaMeTPaMHU.

4/0

B TOM uncie NpaAKTHYECKHE 3aAHATHS:

IIpakTHyeckas pabdora Ned4S) PanyoHanbHble, MppallMOHAIbHbIE, I0KA3aTEIbHBIE,
Jorapu(pMHUUECKUE U TPUTOHOMETPUYECKNE ypaBHEHHUs, HEPABEHCTBA M CHUCTEMBI C
napamMeTpamH.

2/0

IpakTnueckass padora Ne46) IloctpoeHrne W HUCCIEIOBAaHHE MAaTEMaTHUYECKUX
MOJICJIEH peaJbHbIX CHUTyallUd C IIOMOINBIO YpPaBHEHMH, CUCTEM YPAaBHEHUU H
HEPABEHCTB C TapaMeTpaMu

2/0

OK 1-9,
[IK 1.2

Tema 1.11.

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

Tpuronomerpuyeckue
BBIPAKEHUS U YPABHEHHUS.

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

14/0

B ToM 4nc/ie IpaKTHYeCKHe 3aHATHS:
IIpakTHyeckas padora Ne47) CuHyc, KOCUHYC, TAHIT€HC U KOTAHI'€HC YHCIOBOIO

2/0

OK 1-9,
K 1.2
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aprymenTa. ApKCHUHYC, apKKOCHHYC M apKTaHT'€HC YHCJIOBOTO apryMEHTA.

IIpakTHyeckas padora Ne48) TpuroHomeTpruyeckas OKPyKHOCTb. 2/0
IIpakTuueckass padora Ne49) OmnpeneneHue TPUTOHOMETPUUYECKHX (YHKIIUNA 20
YHCJIOBOT'O APTYMEHTA.
IIpakTuueckasi pa6ora NeS0) OcHOBHBIC TPUTOHOMETPUUIECKHUE (DOPMYIIBI. 2/0
IIpakTyeckas padora NeS1) [IpumeHneHre TPUrOHOMETPUUYECKUX (HOPMYII. 2/0
IIpakTuyeckas  paGora  Ne52) I[IpeoOpa3oBaHue  TPUTOHOMETPHUUECKHX 20
BBIPKCHHII.
IpakTnyeckasi padbora NeS3) PenieHue TpUroHOMETpUIECKUX YPABHEHUM. 2/0
Tema 1.12. I'paduku | Conep:kanue y4yeOHOro marepuaja: TpuroHomerpudyeckue GyHKIHH, WX
TPUTOHOMETPUIECKUX cBoiicTBa u rpaduku. OTOOP KOpPHEH TPUTOHOMETPUYECKHIX YPABHEHUN C MIOMOIIBIO 7/0
byHKIMA. TPUTOHOMETPUYECKON OKPYXKHOCTH. PelieHre TpUroHOMeTpUIECKUX HEPABEHCTB
Tpuronomerpuieckue B ToM uMc/ie npaKTHYeCKHe 3aHATHSA:
HepaBeHcTEa. IpakTuyeckas padora Ne5S4) ['paduku TPUrOHOMETPHIECKUX (DYHKIIHIA. 2/0 OK 1-9,
IIpakTuyeckas padora NeS5) CpoiicTBa TrpapuKOB TPUTOHOMETPHUUECKHX 1/0 K 1.2
GyHKIHA.
IMpakTuyeckas padora Ne56) OTO0op KOpHEH TPUTOHOMETPUUCCKUX YPABHCHHU C 20
MTOMOIIBIO TPUTOHOMETPUYECKONW OKPY>KHOCTH.
IIpakTuueckas pa6ora NeS7) PernieHre TpUroHOMETPUIECKUX HEPABEHCTB 2/0
Tema 1.13. | Conep:xxkanue y4eOHOro matepmana: I[locienoBaTelbHOCTH, CIIOCOOBI 3aaHuUs
[TocnenoBarenbHOCTH W | MOCENOBATENbHOCTEH. MeTon MaTeMaTH4ecKod WHAYKUUH. MOHOTOHHBIE U
MIPOTPECCUHU. OTpaHHYEHHBIC TOCJIENOBATEILHOCTH. VcTopust aHamm3a OECKOHEYHO MaIbIX.
ApudmeTrndeckass W TeoMeTpuueckas Tporpeccuu. beckoHeuHo yObIBaromas 12/0
reoMmerpuueckas nporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH TeOMETPUUYECKOM
nporpeccuu. JINHEHHBIN U 3KCIOHEHIIMAIbHbIA pocT. Uucio e. @opmyiia CIOKHBIX OK 1-9,
IIPOLICHTOB. lcrnonb30BaHME IIPOTPECCUM I PELIEHUs pealbHbIX  3a7ad K 1.2
MPHUKJIATHOTO XapaKTepa.
B ToM unc/ie IpaKTHYECKHE 3aHATHSA:
IIpakTuyeckas paGora NeS8) IlociaenoBaTenbHOCTH, CHOCOOBI  3a/laHUs 20
IOCJIEJOBATEIILHOCTEM.
IIpakTHueckas padora NeS9) Meton MaTeMaTUyeCKOW HHAYKIHUU. 2/0
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IpakTn4yeckas padora Ne60) MOHOTOHHBIE " OTpaHUYECHHBIE

nocneaoBareabHOCTH. MicTopus aHann3a 6€CKOHEYHO MaJIbIX. 2/0
IIpakTHyeckas padora Ne61) Apudmernueckas u reoMeTpUIECcKasi IPOTPECCHUH. 2/0
IIpakTuyeckas padora Ne62) beckoHeuHo yObIBarolasi TeoMeTpUYECKas 20
IpOorpeccusi.
IIpakTHyeckas padora Ne63) Dopmysia CI0KHBIX TPOLEHTOB. 2/0
Tema 1.14. HenpepoiBasle | Conep:kanue y4eO0HOro martepuasa: HenpepbiBHble (YHKIHMHM U UX CBOICTBa.
¢yskuuu. [IponsBognas. | Touka paspeiBa. AcumnrTorel rpadukoB  ¢yskmmii. CBoiictBa  GyHKIMI
HEIMpEPBIBHBIX Ha OTpe3ke. MeTon UWHTEpBajioOB [l pELIECHUS HEPaBEHCTB.
[IpumeHeHne CBOWCTB HENpPEpPbIBHBIX (yHKUMN Uil pemieHus 3anad. [lepBas u 18/0
BTOpas Mpou3BoAHbIe (PyHKIMU. OmnpeneneHue, reoMeTpuuecKuid U (u3nuecKuit
CMBICJI TIPOU3BOIHON. Y paBHEHHE KacaTelbHOU K rpaduky yHkimn. [IpouszBoansie
aneMeHTapHbIX (QyHkumid. IlpomsBogHass CyMMBbI, MPOW3BENCHHUS, YaCTHOTO H
KOMIO3UIMH (PYHKIHH.
B ToM unc/ie NpaKTHYeCKHE 3aHATHSA:
IlpakTuueckasi pa6ora Ne64) HenpepoiBHble HYHKIIMH U UX CBOMCTBA. 2/0 OK 19,
IIpakTnyeckas padora Ne65) [Ipenen pyHkumu. 2/0 K 1.2
IIpakTnueckasi padbora Ne66) OCHOBHbBIE BUIbl HEONIPEICICHHOCTEM. 2/0
IIpakTHyeckas padora Ne67) MeTopl pacKpbITHSI HEONPEIETEHHOCTEM. 2/0
IIpakTHueckas padora Ne68) MeTon nHTEpBaIOB [IJIsl PELLICHHS] HEPABEHCTB. 2/0
IIpakTHyeckas padora Ne69) IlepBast u BTopas mpou3BOAHbIE (QYHKIIUU. 2/0
IIpakTyeckas padora Ne70) [IponsBoaHbIC 2IeMEHTAPHBIX (DYHKITHIA. 2/0
IpakTnueckas padora Ne71) [IpousBoaHasi cyMMbl, TPOU3BEACHHUS, YACTHOTO U 20
KOMITO3UIIUH (PYHKITHI.
IIpakTnueckas padbora Ne72) Pemenue 3aa4 1o HaXOXKJICHUIO MPOU3BOIHBIX. 2/0
Tema 1.15. VccnenoBanue | Coaep:kanue y4e0HOro Mmarepuaja: [I[pumeHeHre npou3BOJHON K UCCIIET0BAHUIO
byHKIMH ¢ TOMOIIbIO | PYHKIMH Ha MOHOTOHHOCTR M OJKCTpeMyMbl. HaxoxaeHune HamOoOnbIIero U
MIPOU3BOJHOM. HAaUMEHBIIIETO 3HAYEHHUS HENpepbIiBHOW (GyHKIMU Ha oTpeske. [IpumeHeHue OK 1-9
IIPOU3BOJHOMN JUUISl HAXO0XK/IECHNS HAUIY4IIero peleHus B MPUKIAAHbIX 3a7a4dax, JJs 10/0 K 1. 2’

OTpeNieIeHUs] CKOPOCTH M YCKOpPEHMs Hpoliecca, 3aJaHHOro Qopmysoil wumu
rpadpukom Kowmmnoswmms ¢ynkmmit. ['eomerpuueckue o00pa3bl ypaBHEHUH W
HEPABEHCTB HAa KOOPAMHATHOM INIOCKOCTH.
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B ToM yncJie NpaKTHYeCKHe 3aHATHS:

IIpakTuyeckasa padora Ne73) I[lpumeHeHHe NPOM3BOAHONM K HCCIEIOBAHUIO
(GYHKLIUH HA MOHOTOHHOCTb U SKCTPEMYMBI.

2/0

IIpakTuueckass padora Ne74) HaxoxaeHue HaUOOJBIIETO W HAUMEHBIIETO
3HAUYCHUS] HEPEPHIBHON ()YHKIIMH HA OTPE3KE.

2/0

IpakTnueckas padora Ne75) [IpuMeHeHue nporu3BOAHON B MPUKIAAHBIX 3a/1a4ax,
JUISL OTIPEJICNICHUS] CKOPOCTH, 33JJaHHOM (opMyJII0ii MK TpauKOM.

2/0

IpakTnueckas padora Ne76) [IpuMeneHue nporu3BOIHON B MPUKIAAHBIX 3a/1a4ax,
JUTSL ONIPEJICIICHHS] YCKOPEHUS TIPOoIlecca, 3aIaHHOr0 GopMYIIoi WiTh rpad koM.

2/0

IIpakTnyeckas padora Ne77) Komnosunus ¢yHkuuid. I'eomerpuyeckue oOpa3bl
yYpaBHEHUI U HEPABEHCTB HA KOOPJAMHATHOM MJIOCKOCTH.

2/0

Tema

1.16.

Conep:xxanue y4yeOHOro martepuasa: IlepBooOpa3Has, OCHOBHOE CBOHCTBO

[TepBooOpaznas
MHTETpAlL.

nepBooOpasHbiX. [lepBooOpa3Hbie dneMeHTapHbIX (yHKIHH. [IpaBuia HaxoXIeHUS
nepBooOpasHbiX. MHTerpan. ['eomerpudeckuii CMBICI HWHTErpaja. BwruuciieHue
onpenenéuHoro uHterpana mo ¢opmyne Heiorona — Jleitoaumna. [Ipumenenue
UHTETpalla I HAXOXKJACHUs Iulomaneid Twuiockux ¢uryp u  00bEMOB
reomeTpuueckux Tenl. [lpumeps pemenuit auddepeHIuanbHbIX  YPAaBHCHHM.
MaremaTHueckoe  MOJETUPOBAHUE  pEAlbHBIX  MPOILECCOB €  MOMOIIBIO
nudepeHIATBHBIX YPAaBHCHHM.

14/0

B ToM yncJie IpaKTHYeCKHe 3aHATHA:
IIpakTnyeckass  padora  Ne78) IlepBooOpa3zHasi, OCHOBHOE  CBOMHCTBO
IepBOOOPA3HBIX.

2/0

IIpakTnyeckas padora Ne79) [lepBooOpa3Hble 31eMeHTapHbIX GyHKUMM. [IpaBuna
HaX0XJIEHUsl IEPBOOOPA3HBIX.

2/0

IIpakTyeckas padora Ne80) Heompenenennsiii unTerpan. I'eomerpuuecknit
CMBICJI UHTErpaa.

2/0

IIpakTuueckas padora Ne§1) HaxoxaeHue HeonpeaeaeHHOro MHTEerpaa.

2/0

IIpakTnueckass padora Ne82) BriuncieHune onpenes€éHHOr0 UWHTErpaiza 1o
dopmyne Herotona — JleiiOHuma.

2/0

IIpakTnueckass padora Ne83) IlpumeHeHwe wuHTErpana sl HAXOXKICHUS
IUIOIIAACH TIOCKUX (GUTYP M 00BEMOB T€OMETPHUUECKUX TEIL.

2/0

IlpakTuueckass padora Ne84) Ilpumepsr pemennii  auddepeHnaTbHBIX

2/0

OK 1-9,
K 1.2

26




‘ YPABHEHUH. |

Pasnes 2. I'eometrpusi 102/0
Tema 2.1. Beenenune B | Comep:kaHue y4yeOHOro matepuasa: OCHOBHbIE MPOCTPAaHCTBEHHBIC (HUIYpHI.
CTEPEOMETPUIO [ToHsATHS cTepeoMeTpuu: TOYKa, MpsAMas, IIOCKOCTb, MPOCTPaHCTBO. OCHOBHBIE

MpaBuJIa U300paKEHHUS Ha PUCYHKE TIIOCKOCTH, MapalieIbHBIX MPSIMBIX (OTPE3KOB),
cepenuHbl oTpe3ka. [IoHATHA: mepecekarommecss IIOCKOCTH, INEepeceKaromuecs
npsiMasi ¥ TUIOCKOCTH, TONYMPOCTPAHCTBO. MHOTOTpaHHUKH, H300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX (DUTYp, HECYHIECTBYIOMIUX OOBEKTOB. AKCHOMBI
CTEpEOMETpUU U TepBble ciencTBus u3 HUX. CrnocoObl 3aaHus MPSMBIX U
MIOCKOCTeW B mpocTtpaHcTBe. OO03HAUYEeHHMS TPSIMBIX U IUTOCKOCTeH. CeueHus.
N300pakenne cedyeHuid mupamuabl, Kyda v MpU3MbI, KOTOPBIE MPOXOIAT Yepe3 UX
pé6pa. N3oOpakeHue mepeceueHnss MOJYYCHHBIX IUIOCKOCTeH. PackpammBanme
MOCTPOEHHBIX CEUEHUN pa3HbIMU IBETaMU. MeToa ciaefoB s MOCTPOEHUS
ceueHnil. CBOMCTBa TNepecedeHui NpsiMbIX U miockocTed. [locTtpoeHne ceuenuii B OK 1-9,
nupamuzie, Kyoe mo tpéMm Toukam Ha pébpax. Co3maHue BBIHOCHBIX YepTeXe U K 1.2
3allKCh IIAaroB MOCTpoeHus. Teopema O MPOMOPLUUOHAIBHBIX OTpe3kax. IlomoOue
TpeyrojibHUKOB. TeopemMa Menenas. Pacuérbl B c€UeHUAX HA BBIHOCHBIX YEPTEkKAX.
Hctopust pa3BuTHs IJIAHUMETPUHU U CTEPEOMETPHH.

8/0

B ToM unc/ie NpaKTHYeCKHE 3aHATHSL:

IIpakTuueckas  padora  Ne85)  OcHOBHbBIE  TOHATHS  CTEPEOMETPHH.
MHororpaHHuKH, 1300paK€HUE NPOCTEHIINX TPOCTPAHCTBEHHBIX QUTYP.
IIpakTHyeckas padora Ne§6) AxcroMbl CTEPEOMETPUU U CIAEACTBHSI U3 HUX. 2/0
IIpakTyeckas padora Ne87) M3o0paxxeHue ceueHU nupaMuabl, Kyoa U IpU3MBL, 20
KOTOpBIE MPOXOJAT uepe3 ux peéopa.

IIpakTuyeckas padora Ne88) Merox cnegoB Uil TOCTPOEHUS CEYECHM.
ITocTpoenue ceueHuii B mupamue, Kyoe 1o Tpém ToukaM Ha pEopax.

2/0

2/0

Tema 2.2. Bsaumnoe | Conep:kanue y4yeOHOro marepuwana: BsauMHOE pacnojio)keHUE TpPSMBIX B
pacmnojoKeHue NpsAMBIX B | mpocTpaHcTBe. CkpemuBaroniyecs npsmsle. [Ipu3Haku CKpeIMBAIOINXCS MPSMBIX.
MIPOCTPAHCTBE [TapamienbHble HpsIMBIE B IPOCTPaHCTBE. Teopema O CyIIECTBOBAaHUU H 8/0 OK 1-9,
C€IMHCTBEHHOCTH MPSAMOM NapajuleIbHOW [MaHHOM NpPsIMOM, NPOXOIAIUEH uepes [IK 1.2
TOYKY NPOCTPAHCTBA M HE JISKAIIEH Ha JaHHOM npamoil JleMma o mepecedeHuun
NapaJuIeJIbHBIX MPSMBIX IUIOCKOCTHIO. [lapamnensHocTh TpEX mpsiMbix. Teopema o
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TPEX MapauleNbHBIX MpsAMBIX. TeopemMa O  CKPEIIUBAIOMUXCA  IPSIMBIX.
[TapannensHoe  mpoektupoBaHue.  OCHOBHBIE  CBOMCTBAa  MapajuieabHOIO
NpOEKTHpOBaHUsA. M300paxkeHne pasHeIX (UIYyp B MapauleNbHOM MPOEKIUH.
IlentpanpHas mpoekuus. YIojl C COHANPABICHHBIMU CTOPOHAMH. YTOJI MEXKIY
OpsMBIMU.  3afadyd HAa JOKAa3aTeJbCTBO M HCCIECNOBAaHHME, CBSA3AHHBIE C
PAaCIIOJIOKEHUEM IIPSIMBIX B IPOCTPAHCTBE

B ToM unciie npaKkTHYECKHE 3aHATHS

IIpakTHueckas padora Ne89) B3anmHoe pacnonoxeHue NpsiMbIX B MPOCTPAHCTBE.

2/0

IIpakTHyeckas padora Ne90) Teopembl 0 napajlJIeIbHOCTH.

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:xkanue y4yeOHOro marepuana: [loHATHS: NapaIeIbHOCTh TNPSIMOH |

[TapamienbHOCTh MPSMBIX
" IJIOCKOCTEN B
MIPOCTPAHCTBE

IUIOCKOCTH B IpocTpaHcTBe. IIpu3Hak mnapajieIbHOCTH NPSMOM M IUIOCKOCTH.
CpolicTBa mapaieIbHOCTU MPSAMOM M IUIOCKOCTH. ['eomMeTpuueckue 3anadu Ha
BBIUMCJICHUE W JO0Ka3aTeJIbCTBO, CBA3aHHBIE C IAPAJUICIBHOCTBIO INPAMBIX U
IUIOCKOCTEM B IpoCTpaHCcTBe. [locTpoeHue cedeHus, NpOXOIAIIEro 4epe3 AAHHYIO
NPSMYI0 Ha 4YEPTEXKE MU NApauIeNIbHOrO JIpyrod mnpsaMou. Pacuyér oTHOLIeHHi.
[lapannenbHass mNpoekuMs, NPUMEHEHHE JJs IOCTPOCHUS CceueHuil Kyba u
napayutenenunena. CpoiicTBa mnapaulenenunena u npusmsl.  [lapamiensHble
mwiockoctu. Ilpu3Hakm mapaimenbHOCTH  ABYX — IIockocted. Teopema o
NapajuIeIbBHOCTH W E€AMHCTBEHHOCTH IUIOCKOCTH, NPOXOZSAIIEH 4Yepe3 TOUYKY, HE
NPUHAAJIEKAILYI0 JAHHOW MJIOCKOCTH U CleACTBUA U3 He€ CBOMCTBA MapalleIbHbIX
IUIOCKOCTEM: O MapajuIeIbHOCTH NPAMBIX INEPECEYEHHs INPU NEPECEUEHUM IBYX
NapajuleNIbHBIX IUIOCKOCTEW TpeTbhel; 00 OoTpe3kax NapajulebHBIX MPSMBIX,
3aKJIIOYEHHBIX MEXy NapajUIeIbHBIMHM IUIOCKOCTSIMH; O IEPECEUYECHUU NPSMOHN ¢
JBYMsI ITApaJUIEIbHBIMU IUIOCKOCTSIMHU

8/0

B TOM uncie NpaKTHYEeCKHE 3aAHATHSL:

IIpakTHyeckas padora Ne93) IlapamnenbHOCTh NpPSAMOM M IUIOCKOCTH B
IPOCTPAHCTBE, IPU3HAK M CBOMCTBA, 3314y HA BBIYMCICHHUE U IOKA3aTEIbCTBO.

2/0

IIpakTuueckas padora Ne94) Iloctpoenne ceueHus, NPOXOAIIETO Yepe3 JaHHYIO

2/0

OK 1-9,
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IIPSIMYIO Ha 4EPTE)KE U NAPAJLICIBHOIO APYIOW MPSIMOM.

IIpakTHyeckas padora Ne9S) Pacuér orHomenmii. IlapamnensHass npoekuws,
IPUMEHEHUE U1 IOCTPOEHMsI ceueHuil Kyba u mnapauienenunena. CpoiicTBa
napajJiesienunea U Ipu3Mabl.

2/0

IIpakTuueckas padora Ne96) [lapamenbHble MIOCKOCTH, MPU3HAKU, TEOPEMBI U
CBOMCTBA.

2/0

Tema 2.4.

Conep:xxanue y4deOHoro wmarepuana: [loBropenue: teopema Iludaropa Ha

[lepneHuKyIIpHOCTH
IpSIMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE

IUIOCKOCTH, TPUTOHOMETPHS MPSIMOYTOJBHOTO TpeyronbHuka. CBOHCTBa KybOa H
OpSMOYTOJIBHOTO Mapajuienenunena. BbluucieHue UIMH OTpPe3KOB B KybOe H
IPSMOYTOJIBHOM napayenenunesae. llepneHaukyIsipHOCT NPSAMONW M IIOCKOCTH.
[Tpu3Hak nepneHauKyJISIpHOCTH MPSIMOW M INIOCKOCTH. TeopeMa o CylecTBOBaHUU
U EIMHCTBEHHOCTH NPSIMOM, NPOXONAIIEH Yepe3 TOUYKy MPOCTPAHCTBA H
NEPIEHIUKYIJISPHON K IUIOCKOCTH. [IIoCKOCTH M NEpneHIuKyIspHble UM IIpsiMas B
MHOrorpaHHukax. [leprnieHauKysp u HakioHHasA. IlocTpoenne nepneHauKysapa us3
TOYKHU Ha MpsiMyro. Teopema o TpEX meprneHAuKysipax (mpsimMas U odpaTHast). Yrona
MEXIY CKpEIIMBAOLIMMUCSA HNpsAMBIMHU. [IOMCK NEpNEHIUKYISAPHBIX MPSMBIX C
IIOMOUIbIO MEPNEHIUKYISIPHBIX IJIOCKOCTEN. OpTOroHaJbHOE MNPOEKTHPOBAHHUE.
[locTpoenne ceueHuil KyOa, NPU3MbI, NPABUIBHOW MNHpPaMUABI C IOMOIIBIO
OpPTOroHaJIbHOW Npoekunuu. CUMMETpHUsS B IPOCTPAHCTBE OTHOCUTEIBHO INIOCKOCTH.
[ImockocTn cuMMeTpuii B MHOrorpaHHukax. [IpM3Hak mNeprneHIUKYISIPHOCTH
IPSIMOM M IJIOCKOCTH KakK CIEACTBHE CUMMETpuU. lIpaBUibHBIE MHOTOIpaHHUKH.
Pacuér paccTosHuii oT TOUKHM 10 MiI0ckocTH. CrocoObl OMYCTUTh NEPIIEHIUKYISPHI:
CUMMETPHS, CABUI TOYKH IO Napajuie]bHOM npsiMoi. CIOBUT 1O HemapajulenbHON
IPSIMOM, N3MEHEHHE PACCTOSTHUM.

14/0

B ToM yunc/ie IPAKTHYECKNE 3aHATHSI:
IIpakTuyeckass padora Ne97) CpoiictBa kyba ©  OPSIMOYTOJBHOTO
napajuiesicIe a.

2/0

IIpakTuyeckas padora Ne98) IlepneHAMKYISIPHOCTH MNPSAMOM U IUIOCKOCTH,
IIPU3HAKU U TEOPEMBI.

2/0

IIpakTnueckass padora Ne99) Pacuér paccTOsHMII OT TOYKHA JO IUIOCKOCTH.
CriocoObl MOCTPOCHHIA MEPICHIUKYIISIPOB.

2/0

IpakTnueckas padora Nel00) Teopema o TpEX NepHeHAUKYJIAPAX.

2/0
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IIpakTHyeckas padora Nel01) Yroa Mex1y CKpEeUIMBAIOLUIMMUCS MPSMBIMH.

2/0

IIpakTnueckas padora Nel02) OpToroHanbHOE MPOEKTUPOBAHUE.

2/0

IIpakTuyeckas padora Nel03) Cummerpuss B NPOCTPAHCTBE OTHOCHUTEIBHO
IIOCKOCTH.

2/0

Tema 2.5.

paccTosHUS

Yriasl

u

Conep:xanue y4eOHOro marepuaja: ['eoMeTpuueckue METOAbl BBIUYMCICHUS yTIiia
MEXy NpsSMbBIMH B MHOrorpaHHukax. /IByrpaHuslii yroy. CBONCTBO JIMHEHHBIX
yrioB AByrpaHHoro yrua. l[lepnenaukymnsipHble mi1ockocTd. CBoWcTBa B3aHMMHO
NEePNEHANKYJSIPHBIX IIOCKOCTEN. [Ipu3HAK NEpPHEeHAMKYJISAPHOCTH IUIOCKOCTEH;
TeopeMa O MPsIMOM MepeceyeHus ABYX IUIOCKOCTEH MEpPIEeHIUKYISPHBIX TPETbeu
MI0CKOCTH. [IpsIMOYroNbHBINM MapajuieNienuien; Ky0, W3MEepeHHs, CBOMCTBa
NpsIMOYTOJIBHOTO Mapajuienenunena. lTeopema O JAHAroHaldd MPsIMOYTOJIBHOTIO
napajulesienunena u cieactue u3 He€. CrepeoMeTpuyecKue U NPUKIIaIHbIE 3aauH,
CBSI3aHHBIE CO B3aMMHBIM PACIOJIOKEHUEM MPAMBIX U IJIOCKOCTH. lloBTOpeHue:
CKpELMBAIOIIMECS  IPSAMBIE, MapajUIebHbIE  IUIOCKOCTH B CTaHJAPTHBIX
MHOrorpaHHukax. Ilapa napainenbHbIX MJIOCKOCTEN HA CKPEIIUBAKOIINXCS MPSIMBIX,
pacCcTosiHUE MEXIy CKPEUIMBAIOIIUMHUCA TPSMBIMHU B MPOCTBIX CHUTyalUsX.
OnyckaHue NEepHeHANKYIISPOB, BBIUYUCICHUE PACCTOSHUM OT TOYKU JI0 TOYKH;
NpSMOM; TUIOCKOCTH. BpIuMClieHWE pacCTOSHMI MEXIYy CKPEIIMBAIOIIMMUCS
OpSMBIMU  C TOMOIIbIO MEPHEHAUKYISAPHOU IUIOCKOCTU. TpEXrpaHHBIM Yroi,
HEepaBeHCTBa sl TpEXTpaHHbIX yrioB. Teopema [Iudaropa, TeopemMbl KOCHHYCOB U
CUHYCOB JUIsl TPEXTPAHHOTO yria. OJIEMEeHTHl c(epudeckoll TeoMeTpuu:
reoJIe3UYEeCKue JIMHUU Ha 3eMiie

10/0

B ToM yncJie IPAKTHYECKHE 3aHATHA:
IIpakTnueckass padora Nel(04) JIByrpaHHbld yrol W €ro CBOMCTBA.
[IeprieHAUKYISIpHBIE IITIOCKOCTH, IPU3HAK, CBOMCTBA U TEOPEMBI.

2/0

IIpakTuueckass padora Nel05) I[IpsMoyroiapHBIM Mapauienenurnen; Kyo;
U3MEPEHMs], CBOMCTBA INPSMOYTOJIBHOIO Mapajuenenunena. TeopemMa o IuaroHaiu
IPSIMOYTOJIBHOTO NapaJuieienuneia U CleACTBIE U3 HeE.

2/0

IIpakTHyeckas padora Nel06) CrepeoMmerpuueckue M IPUKIAIHBIE 3a7add, Ha
B3aMMHOE PAaCHOJIOKEHHUE IPSMBIX U INIOCKOCTH.

2/0

IpakTuueckas padora Nel07) Iloctpoenue nepneHAMKyIsipoB. PaccrosiHue ot
TOYKM JO TOYKH; TMPSIMOH; IUIOCKOCTH. BBbIUKCIIEHHE PACCTOSHUM MEXIY

2/0
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30




CKpCIIUMBAIOIUMHUCS ITPAMBIMH.

IIpakTuyeckas padora Nel08) TpéxrpaHHelii yroin, HepaBeHCTBa A
TPEXTpaHHBIX YTI0B. Teopembl Il TPEXTPAHHOTO yriia. DJIeMEHTHl cepuueckoi
TCOMCTPUH: TCOACZUICCKUC JINMHUHN Ha 3emie.

2/0

Tema 2.6. Bektopsl B
IIPOCTPAHCTBE

Conep:xxanue y4yeOHOro marepuana: [loHsTHe BekTOpa Ha IJIOCKOCTH U B
npoctpaHcTBe. CyMMa W pa3HOCTb BEKTOPOB, IPABMJIO Mapajulelenunesa,
YMHO)XEHHE BEKTOpAa Ha YHUCIIO, Pa3I0KEHHUE BEKTOpa Mo 0a3ucy TpEX BEKTOPOB, HE
J€KaIIKX B OHOM m1ockocTu. CKalsgpHOe MPOU3BEIEHHUE, BEIUUCICHUE YIiIa MEXIy
BEKTOpaMH B mpocTpaHcTe. IIpocTreiiiune 3a1a4u ¢ BEKTOPaMH.

4/0

B ToM yncJie NpaKTHYeCKHe 3aHATHS:

IpakTnueckas padora Nel109) [TonsTue BekTopa Ha IMJIOCKOCTH M B TPOCTPAHCTBE.

2/0

IIpakTuueckas pa6ora Nel10) [IpocTeitme 3aga4un ¢ BEKTOPAMH.

2/0

OK 1-9,
[IK 1.2

Tema 2.7. JIBrxeHust

Coaep:xanue y4eOHOro marepuaja: JIBiwkeHus npocTtpaHcTBa. OToOpakeHus.
JBuxenust U paBeHCTBO ¢uryp. OOmme cBoiicTBa ABMKEHUN. BUIbI ABMKEHUIA:
NapaJUICIbHBIM NEPEHOC, LEHTPalbHAasl CUMMETPHs, 3€pKAJIbHAS CUMMETpUS,
noBOPOT BOKpyr mnpsimoil. IIpeoOpasoBanust monodus. Ilpsmas u cdepa Ditnepa.
['eomeTprueckue 3aa4 Ha IPUMEHEHHUE IBHYKCHHSI.

4/0

B TOoM uncie NpaKTHYeCKHe 3aAHATHSL:

IIpakTuyeckas padora Nelll) /[BmwxeHus npoctpancTBa. OToOpaKeHHs..

2/0

IpakTnueckass padora Nell2) ['‘eomerpuyeckue 3amaud Ha MPUMEHECHHE
JBHKCHUS.

2/0

OK 1-9,
K 1.2

Tema 2.8. Ananutnyeckas
TeOMETpUs

Conep:xanue yuyeOHOro marepmana: [loBropeHue: KOOpPAMHATBHI BEKTOpa Ha
IJIOCKOCTH UM B MPOCTPAHCTBE, CKAAPHOE MPOU3BEAECHUE BEKTOPOB, BBIYMCICHHE
yIjla MEXJy BEKTOpaMy B IIPOCTPAHCTBE. Y PaBHEHUE INPAMOU, IPOXOIALLEH uepes
JIB€ TOYKHU. YpPaBHEHHE TUIOCKOCTH, HOPMaJlb, YPAaBHEHUE IUIOCKOCTH B OTPE3KaX.
BekropHoe npoussenenue. JInHeiiHble HEPABEHCTBA, JIMHEHHOE IPOrPAMMHUPOBAHKE
AHaMTHYECKHE METOJAbl pacyéra yrja MEXIy TMPsSMBIMA M TUIOCKOCTSIMU B
MHOrorpaHHukax. @opmyia paccTosiHUA OT TOYKHU JI0 IUIOCKOCTH B KOOpAMHATAaX.
Haxoxaerne paccTOsSHUH OT TOYKHU J0 TUIOCKOCTH B KyOe M MpaBUILHON TUPAMH/IE.

6/0

B TOM uncie NpaKTHYEeCKHE 3aAHATHSL:
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IIpakTuueckass padora Nell3) VpaBHeHue MIOCKOCTH, HOpMaib, YpaBHEHUE
IJIOCKOCTH B OTPE3Kax.

2/0

IIpakTuyeckas paGora Nell4) AnanuTuueckue METOIbl pacdyéra yriia MeXIy
IPSIMBIMU U IUNIOCKOCTSIMA B MHOTOTPaHHHUKAX.

2/0

I[IpakTuueckas padora NellS) dopmyna paccTossHUS OT TOYKU A0 ITUIOCKOCTH B
KOOpAMHATAX.

2/0

Tema

2.9.

Conep:kanne y9e0HOI0 MaTepHaJia: CI/ICTeMaTI/I?»aI_II/IH 3HAHUM: MHOFOI‘paHHI/IK n

MHororpanHuku

ero sneMeHThl. Ilupammpa. Bunael nupamup. IlpaBunbHas nupamupa. Ilpusma.
[Tpsimast n HaknoHHas npusMbl. lIpaBunbHas nmpusma. IIpsMoil nmapamienenunen,
IpSIMOYTOJIBHBIN Mapaenenuneq, KyO. Brimykiasie MHororpanHuku. Teopema
Olinepa. IIpaBuiibHbIE U NOJYNPAaBUIbHBIE MHOTOTPAHHUKH.

8/0

B ToM ync/ie IpaKTHYeCKHe 3aHATHS:
IIpakTHyeckas padora Nel16) MuororpanHuk u ero aseMeHTsl. [Tupamuna. Buast
nupamu. [lpaBunbpHas nupamuaa.

2/0

IIpakTuyeckas padora Nell7) Ilpusma. Ilpsimas u HakIOHHAas NPU3MBL
IIpaBuiibHasg npu3Mma.

2/0

IIpakTuyeckas padora Nell8) Ilpsmoli mnapamnenenunen, NPSIMOYIOIbHBIN
napajuieJenunes], Kyo.

2/0

IIpakTHyeckas paGora Nell9) Brimykisle MHoOrorpaHHuku. Teopema Oiinepa.
IIpaBuiibHbIE U TOJTYNPABUIbHBIE MHOTOTPAHHUKHU.

2/0

OK 1-9,
[IK 1.2

Tema

2.10.

MHOTr'OrpaHHUKa

O0BéM

Conep:xanue _y4deOHoro marepuaja: OO0béMm Tena. OOBEM NPSIMOYTOJIBHOTO
napajenenunena. 3axaud o0 yABOSGHHM Ky0a, 0 KBaapaType Ky0a; O TpUCEKIHH
yrina. CrepeoMeTpuyecKue 3alaud, CBSI3aHHbIE C OOBEMOM HPSAMOYIOJBHOTO
napamenenunena. I[lpukiagHple 3a7a4yd, CBA3aHHBIE C BBIYHCICHHEM OO0BEMa
MpsIMOYTOJIbHOTO Tlapayutenenumnena. O0sEM npsimoi mpu3Mbl. CTEpeoMeTPUIECKUE
3aJa4d, CBSA3aHHBIE C BBIYHMCICHHEM OOBEMOB mpsiMod mpu3Mbl. [lpukiagHbie
3aJlauy, CBsI3aHHbIE ¢ OOBEMOM MpsMOIl mpu3Mbl. Berumcienune oO6bEMOB Ten ¢
NOMOILBIO  ONpeAeNEHHOro uHTerpana. OO0bEM HAKJIOHHOW MPHU3MBI, MHUPAMUJBIL.
®dopmyrna o6béma mupamuabl. OTHOIIEHHE OOBEMOB MHUPAMUJL C OOIIUM YTJIOM.
CrepeoMeTprueckue 3aJadyd, CBs3aHHbIE C OO0OBEMAMH HAKIOHHOW MPHU3MBIL,
nupamuabl. [Ipuknagasie 3agaun no treMe «OO0BEMBI TeM», CBA3aHHBIE ¢ 00BEMOM
HAKJIOHHOM mpu3Mbl, mupamubl. Ilpumenenne o0bEMoB. Beluncienue paccrosiHus

12/0

OK 1-9,
[IK 1.2
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IO TIIIOCKOCTH.

B ToM yncJie IpaKTHYeCKHe 3aHATHA:
IIpakTnyeckass padora Nel20) OOwvémM Tema. OO0BEM MNPAMOYTOJIBHOTO
napajulesIenune a.

2/0

IIpakTnyeckas padora Nel21) 3agaum 06 yaBoeHuH KyOa, 0 KBajpaType Kyoa, o
TPUCEKIMH yIJa.

2/0

IIpakTHyeckas padora Nel22) O0bEM NpsIMOi MPU3MBIL.

2/0

IIpakTuueckass paGora Nel23) Breruucienue o00BEMOB Tel € IMOMOIIBIO
onpeAenéHHOro HHTErpaa.

2/0

IIpakTuueckass padora Nel24) OObEM HAKIOHHOW TPU3MBI, THUPAMUIBI.
OTtHomeHne 00bEMOB MUPAMUJL C OOIIUM YIITIOM.

2/0

IlpakTuueckasi pagora Nel25) Pemenne 3ana4d no reme «OOBEMBI TEI.

2/0

Tema

2.11.

BpAILICHUS

Tena

Conep:xxkanue  y4yeOHOro  marepuasa:  [lwimHapudeckas  MOBEPXHOCTD,
oOpasyrone WIMHAPUYECKoil moBepxHocTH. [lunuuap. IIpsmoit  Kpyrosoii
mwmHap.  [lnomaas mnoBepxHoctn nuiuHapa. KoHuueckas MOBEpPXHOCTb,
oOpasyromre KoHHueckoil moBepxHocTH. Konyc. CedeHue KOHyca IJIOCKOCTBIO,
napajuieJIbHOM TNIOCKOCTH OCHOBaHUS. Y CeUEHHBIN KOHYC. M300paskeHre KOHYCOB U
yceu€HHBIX KOHYcOB. [lnomaap OOKOBOW MOBEPXHOCTH M TOJTHOW MOBEPXHOCTH
koHyca (CTepeoMeTpuyecKre 3aJauyd Ha JOKa3aTelbCTBO U  BBIUMCIICHHE,
MOCTPOCHUEM CEYEeHUU IWIMHApA, KoHyca. [lpukinagHple 3amaud, CBSI3aHHBIE C
mmHApoM. Cdepa u map. [lepecedenue cdepsl u mapa ¢ miockoctelo. Kacanue
mapa ¥ cdepsl MIOCKOCThIO. Bua u u3o0pakeHue mapa. YpaBHeHHE Chephl.
[Mnomans cheprr u e€ yacreir. Cummerpust chepbl u mapa. CrepeoMeTpruecKue
3a/layil Ha JO0Ka3aTeNbCTBO M BBIYMCIICHHE, CBA3aHHBIE CO cdepoil U IIapom,
IIOCTPOCHHEM HUX CEYEHMHM IIocKocThio. [lpukianHele 3amadu, CBA3aHHBIE CO
chepoii u mapom. IloBTOpeHHE: OKpPYKHOCTh Ha IIJIOCKOCTH, BBIYUCICHUS B
OKPYXHOCTH, CTaHJApTHblE MoAo0us PaznuuHble KOMOWHALMU TeNl BpallleHus U
MHOTOIPAHHUKOB. 3a/1auu 110 TeMe «Terna M MOBEpXHOCTH BPALLICHUSD)

10/0

B ToM 4ucJie IpaKTHYeCKHe 3aHATHS:
IIpakTHyeckas padora Nel26) Iununap.

2/0

IIpakTnueckas padora Nel27) Konyc.

2/0

IIpakTHyeckas padora Nel28) Pemenue 3a1a4u Ha JOKAa3aTENbCTBO U BBIUUCIICHHE,

2/0

OK 1-9,
[IK 1.2

33




IOCTPOEHUE CEUEHUH IMIIMHPA, KOHYCA.

IIpakTuyeckas padora Nel29) Chdepa u map. YpaBHeHnue chepsl.

2/0

IIpakTuueckass padora Nel30) Pazmuunbie kKOMOWHANMM TEN BpaIlIEHUS W
MHOTOIPAHHUKOB. 3a/1a4u 110 TeMe «Tesna M MOBEpXHOCTH BPAILICHUSD)

2/0

Tema 2.12. IDiomanu
MMOBEPXHOCTH U OOBEMBI
KPYTJBIX TEJ

Coaep:xanue yueOHOro marepuana: O0véM umnuaapa. Teopema 00 00bEMe
npsMoro ImHApa. Ilmomaan OOKOBOW M TOJTHOH MOBEPXHOCTH IHIMHIPA
Boruncnenune 00EMOB Tel ¢ MOMOIIBIO ofnpeaenéHHoro uarerpana. O6bEM KoHyca.
[Inomaan 60kOBOI M MOJTHON MOBEPXHOCTH KOHYyca. CTepeoMeTpuyecKue 3a1aq,
CBS3aHHBIE C BBIYHMCIEHHEM OO0BEMOB LWIMHIApa, KOHyca. [IpukiaaHbie 3amaun Mo
teMe «OOBEMBI H TIJIOMIAIN MOBEpXHOCTEH Ten. O0BEM 1mapa U MapoBOTrO CEKTOpA.
Teopema 00 o00béme mapa. Ilnomane cdepsl. CrepeomeTpuyeckue 3amadu,
CBA3aHHbIE C BbIYMCIEHHEM OOBEMOB IIapa, IIAPOBOIO CETMEHTA, IapOBOIO
cekropa. [Ipuknagneie 3amaun mo Teme «OOBEMBI Tem», CBSI3aHHBIE C 00BEMOM
mapa u miomaabio chepbl. COOTHOUIEHUST MEXAY IUIOMIAASMU TOBEPXHOCTEH U
o0sémamu mojo0HbIX Ten. I[lomoOHble Tena B mpocTtpaHcTBe. M3meHeHHe 0O0bEMa
npu nogobun. CTepeoMeTpuIecKre 3a/1aud, CBSI3aHHBIC C BBIYHCICHHEM OOBEMOB
TeJI U IUIOIIAZIEH ITOBEPXHOCTEH.

10/0

B ToM unc/ie IpaKTHYEeCKHE 3aHATHSA:

IIpakTuyeckas padora Nel31l) O6béMm muHapa. [lnomans 60KOBOM M MOTHON
MOBEPXHOCTH IIMJIMHApA. BprumcieHne o0bEMa C TIOMOIIBIO  OINPENEIEHHOTO
WHTerpaa.

2/0

IIpakTuueckass padora Nel32) O0bém konyca. I[lmomane OOKOBOW M TOJHOU
MOBEPXHOCTH KOHYCA.

2/0

IIpakTuueckass padora Nel33) OO0nEM mapa u mapoBoro cekropa. Teopema 00
o0béme mmapa. Ilnomans chepsl.

2/0

IpakTnueckas padora Nel34) CooTHONIEHUSI MEXIY TUIOMIAASIMUA MOBEPXHOCTEMN
1 00bEMaMH MOJJOOHBIX TEJL.

2/0

IIpakTuyeckas padora Nel35) Crepeomerpuueckue 3aJaud, CBS3aHHBIE C
BBIYHMCIICHHEM 00BEMOB TEJ U TIJIOIIAICH TOBEPXHOCTEH.

2/0

OK 1-9,
K 1.2
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Pa3znes 3. BeposiTHOCTH M CTATHCTHKA

53/0

Tema 3.1. Onements! | Conep:kanue yuyeOHOro marepuana: KomMOMHATOpHOE MNpaBUIO YMHOXKEHHMS.
KOMOMHATOPUKH [TepectanoBku u ¢akropuan. Yucno coueranuil. Tpeyroapauk Ilackans. @opmyna 2/0
6unoma HeroTona. OK 1-9,
[IK 1.2
B ToM ync/ie IPAKTHYECKHE 3aHATHA:
IIpakTHyeckas padora Nel136) OcHOBbI KOMOMHATOPUKH. 2/0
Tema 3.2. Cayuaiinsie | Conep:kanue y4eOHoro marepuata: CroyyailHble SKCIEPUMEHTHI (ONBITBI) U
OTIBITBI, cilydaiiHble | ciyyailHble  cOObITHSA.  ODieMeHTapHble  coObITHA  (Mcxonsl). BeposTHOCTB 4/0
COOBITHSI W BEPOATHOCTH | ClydaifHOro coObIThs. BeposTHOCTH COOBITHH B OMBITaX C PaBHOBO3MOKHBIMHU
COOBITUI JJIEMEHTAPHBIMU COOBITHUSMH. OK 1-9,
B Tom yMc/ie IpaKTHYECKHE 3AHATHSA: K 1.2
IIpakTnyeckass padora Nel37) CayuvaiiHble 53KCIEPUMEHTBI M COOBITHSL. 20
DJIeMEHTApPHBIE HCXO/BI.
IIpakTHyeckas padora Nel38) BeposTHOCTH C1y4ailHOTO COOBITHSL. 2/0
Tema 3.3. Onepaunu Han | Coaep:kanue y4eOHOro marepmana: [lepeceuenue, o0ObeIWHEHHE MHOXECTB U
MHO>KE€CTBaMU U | COOBITHIA, TPOTHUBOMONOXKHBIE COOBITHS. DopMyna CIOXKEHHS BEPOSTHOCTEH.
coObITHsIMH. CrokeHHe U | YCIOBHAs BEPOATHOCTb. YMHOXXEHHE BeposiTHOocTed. opmyna  ycloBHOU 6/0
YMHOKECHHUE BepositHOcTH. Dopmyna nonHoW BeposTHocTH. Popmyna baiieca. HesaBucumsie
BEPOSATHOCTEH. YCIIOBHAs | COOBITHSL.
BEPOATHOCTb. B ToM ymc/ie IpaKkTHYecKue 3aHATHS: OK 1-9,
HeszaBucumelie coObITHS IIpakTuueckass padora Nel39) IlepeceueHue, OOBEIMHEHHE MHOXKECTB U 20 [IK 1.2
COOBITH, IPOTUBOINOJIOXKHBIE COOBITHS. POpMYyJIa CII0KEHHS BEPOSITHOCTEM.
IIpakTuyeckas paGora Nel40) VYcinoBHas  BEpOSTHOCTb.  YMHOXKEHHE 200
BeposATHOCTEN. POopMyJia YCIOBHOM BEPOSATHOCTH.
IIpakTHyeckas padora Nel41) @opmyna nonHoil BepositHocTu. Popmyia baiteca. 200
HeszaBucumble coObITUs
Tema 34. Cepuu | Conep:kanue yuyeOHOr0 MaTepuaa: bUHApHBIN CiydalHBIM OMBIT (MCIBITAHUE),
MIOCJIEI0BATEIbHBIX ycnex u Heynada. HesaBucumble ucnpitanus. Cepusi HE3aBUCHMBIX HUCIBITAHUN 10
ucnbiTanuid.  Wcmprranus | nepBoro ycnexa. Cepust He3aBHCUMBIX ucnbiTannid bepHymmu. Ciy4aiiHbiid BEIOOD 6/0 OK 1-9,
bepuymn. CrnyualiHblll | U3 KOHEYHON COBOKYITHOCTH. K12
BEIOOp W3  KOHEYHOU
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COBOKYITHOCTH

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

2/0

IIpakTyeckas padora Nel43) Cepus He3aBUCHMBIX HCIBITAHUN A0 IEPBOIO
ycrexa.

2/0

IlpakTyeckas pabora Nel144) Cnyyaiinelii BEIOOp M3 KOHEYHOH COBOKYITHOCTH.

2/0

Tema 3.5. Cnyuaiinsle

BCIINYHHBI
pacnpeaciICHUA

u

Conep:xanue yuyeOHOro marepmaga: ChyvaiiHas BeluuMHa. PacnpeneneHue
BeposiTHOCTe. [luarpamma pacnpenenenus. Omnepanuu  Haa — CIy4alHBIMU
BenuuuHamu. [lpumepsl pacnpenenenuil. buHapHas ciydaiiHas —BeJIMYMHA.
I'eomerprueckoe pacrpeaeieHue. bunoMmuansHOE pacrpeaeieHue.
Marematnueckoe OKUJaHUE cilydailHOW BenuuuHbl. COBMECTHOE pacIpeelieHHue
JIBYX ciy4ailHblXx BenuuuH. HesaBucumble ciywaiiHble BeiauunHbl. CBolicTBa
MaTEeMaTHYeCKOTro OXHUIaHUs. MaTemaTuyeckoe OXKuAaHue OWHApHOW ciaydailHOH
BEIMYMHBI. MaTemaTuueckoe O0XHIaHUE TE€OMETPUYECKOT0 U OMHOMHUAIBHOIO
pacnupenenenuii. Jlucnepcus u craHaapTHoe OTkiIOHeHHe. [lucmepcusi OMHApPHOM
ciayuyaiiHoi BenuuuHbl. CBOMCTBa aucriepcud. MaremaTHueckoe OKHUJIaHUe
NPOU3BEICHUA W JUCHEPCUS CYMMbl HE3aBUCHUMBIX CIyYalHBIX BEJIMYHH.
Jucrniepcrst OMNHOMHAIBLHOTO pacTIpe/ICTICHHUS.

12/0

B ToM unc/ie IpaKTHYeCKHE 3aHATHSL:
IIpakTuueckass padora Nel45) ChyvaitHas BenuuumHa. Pacmipenenenue
BeposiTHOCTe. Onepauny HaJl C1y4yalHbIMU BEJIUYHMHAMM.

2/0

IIpakTnueckas padora Nel146) [Ipumeps! pacnpeieseHHil.

2/0

IIpakTHyeckas padora Nel47) MaremaTuueckoe OXUAAHME —CiydailHON
BEJIMYMHBI.

2/0

IIpakTuyeckas padora Nel48) MatemaTrueckoe oXugaHue OMHAPHOW CITydaitHON
BEJIMUMHBI, FTEOMETPHUUECKOT0 M OMHOMHAJILHOTO pacipe/eeHUN.

2/0

IIpakTHyeckas padora Nel49) Jlucnepcus u ctaHaapTHOE OTKIOHeHue. CBolcTBa
JICTIEPCHH.

2/0

IIpakTuueckass padora Nel50) MaremaTuueckoe OXKHIaHUE TPOU3BEACHUS U
TUCTIepCUss  CyMMBbl  HE3aBHCHMBIX  ClOy4yailHbIX — BenuuuH.  Jlucmepcus
OMHOMUAJIBHOTO pPaclpeeIeHUsl.

2/0

OK 1-9,
[IK 1.2
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Tema 3.6. 3aK0H OOIBIINX

Conep:xanue __yyeOHoro marepuana: HepasenctBo UeOsiméBa. Teopema

qucel YeOpiméBa. Teopema bepnymnm. 3akoH Oonpmmx uucen. BuiOopouHblii MeTOn 2/0 OK 1-9
HCCJIEIOBAHUM. K 1. 2’
B ToM yncJie IpaKTHYeCKHe 3aHATHA:
IIpakTiyeckasi padora Nel151) 3akoH O0JIBIINX YHCEI. 2/0

Tema 3.7. HenpepsiBabie | Conep:xkanue y4yeOHOro marepuaja: [Ipumepsl HENpepbIBHBIX CIIyYalHbBIX

clly4aiiHble BEIMYMHBI | BeUUuH. @DYHKIMSA IJIOTHOCTH BEPOATHOCTH. PaBHOMEpHOE pacnpeselieHue.

(pactipeneneHus), [Ipumepsl 3a7ay, NPUBOINAIIMX K TOKa3aTeIbHOMY H K  HOPMAJIbHOMY 6/0

[I0Ka3aTeIbHOE u | pacpeaeneHussM.  @DyHKIUS  IJIOTHOCTM  BEPOATHOCTH  IOKA3aTENbHOIO

HOpMaJbHOE pacnpenenenus. OyHKIMSI IJIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO PACIPEICTICHHUS.

pacnpeneneHus B ToM ymc/ie IpaKTHYeCKUe 3aHATHS: OK 1-9,
IIpakTHyeckas padora NelS2) Ilpumepsl HEnpepbIBHBIX CIIyYalHBIX BEIUYHH. 20 [IK 1.2
PaBHOMEpHOE pacnpeesieHHeE.
IIpakTHyeckas padora Nel53) [Ipumeps! 3ana4, NPpUBOAAIIMX K IT0OKA3aTEIbHOMY 20
U K HOpMaJIbHOMY paclpeeIICHUSIM.
IIpakTHyeckas  pabora  Nel54)  @DyHkuus  IUIOTHOCTH — BEPOSITHOCTHU 20
NI0KA3aTeJIbHOI'0 U HOPMAJIBHOT'O pacIpeIeIeHHUSL.

Tema 3.8. Pacripenenenue | Coaep:kanue  y4yeOHoro  marepuaja: IlocienoBaTebHOCTh — OJMHOYHBIX

[Tyaccona HEe3aBUCUMBIX coObITHi. [lpuMep 3amaum, NOpUBOAALIEH K pacnpeiereHuro 2/0 OK 1-9
IIyaccona. K 1 2’
B ToM unc/ie IpaKTHYeCKHEe 3aHATHS: '
IIpakTuueckas pa6ora Nel55) Pacnpenenenue Ilyaccona. 2/0

Tema 3.9. Ca3zp Mexnay | Conep:kanue y4deOHOro marepuaja: KoBapuanus IBYX CiIydallHbIX BEJIWYHH.

ciyyaitHeiMu BenuunHamu | Koagduument  koppemsiunu.  CoBMecTHble  HAaOMIOJNEHHMsST  ABYX  BEJIMYMH. 4/0
Bri6opounsnii ko3ddunueHT koppensunu. Pasnuune Mexmy JMHEHHON CBS3BIO U
MPUYMHHO-CJIEICTBEHHOM CBsI3b10. JIMHENHas perpeccusi. OK 1-9,
B ToM ymc/ie IpaKkTHYecKue 3aHATHS: K 1.2
IIpakTHyeckas pabGora Nel56) KoBapmanums [ByX CiydallHBIX BEJIWYHH. 20
KoadummenT xkoppensinuu.
IIpakTHyeckas padora Nel57) Jluneitnas perpeccusi. 2/0
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Tema 3.10. DOnements | Coaep:kaHue yuedHoro marepuaJja: ['pad, cBsa3HbIl rpad, npeacTaBiICHUE 3a1aun

Teopuu rpados ¢ nmomomipio rpada. Crenenp (BajeHTHOCTb) BepiiuHbL IlyTh B rpade. Llenu u 4/0
uKIbL. ['padbl Ha miockocTy. JlepeBo ciaydyailHOTO AKCIIEPUMEHTA.
B ToM yHcJIe TPAKTHYECKHE 3aAHATHS: OK 1-9,
IlpakTuueckas paGora Nel58) I'pad, cBasHbli rpad, npeacraBieHue 3amaud C 2/0 IIK 1.2
MOMOIIIBIO Tpada.
IIpakTyeckas paGora NelS9) Ilemm wu nwmkiael.  JlepeBo  ciaywailHOro 20
HKCIIEPUMEHTA.

Tema 3.11. Onements! | Coaep:kanue y4eOHOro marepuaja: ['eHepanbHas COBOKYIHOCTb U CilydaiiHas

MaTeMaTH4eCKON BbIOOpKa. 3HAKOMCTBO C BBIOOPOUHBIMM XapakTepucTukaMu. OIeHKa CpelHero u

CTaTUCTUKH JMCTIEPCUN T€HEPAIbHOW COBOKYITHOCTH C MIOMOIIBbIO BEIOOPOUHBIX XapaKTEPUCTHK. 5/0
OneHUBaHUE BEPOSATHOCTEH COOBITUH MO BBIOOpPKE. CTaTUCTHUYECKAs TUIIOTE3A.
[IpoBepka MPOCTEUIINX TUIIOTE3 C IIOMOLIBIO CBOMCTB U3YUEHHBIX PACIPEACIICHUMN. %If{ 11_3’
B ToM unc/ie IpaKTHYeCKHE 3aHATHSL: ’
IIpakTHyeckas padora Ne160) BriGopouHble XapaKTEpUCTHKHU. 2/0
IIpakTHyeckas padora Nel61) OueHuBaHue BEepOATHOCTEH COOBITHIA 1O BHIOOPKE. 2/0
IIpakTHyeckas padora Nel162) Craructuyeckasi TUIIOTE3a. 1/0

KoHcynprammm mo temam 0/0

CamocrosiTenbHas pabora 0/0

[TpomexxyTouHas arrectamnus B hopMe 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 Y4YeOHOM JUCHUIUIUHBL «MaTeMaTuka
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-IIONYJSIPHOM M JPyroul JIUTEPATypoOu IO
MaTeMaTHKe.
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B mponecce ocBoeHHs MporpaMMmbl y4eOHOW IUCHUIUIMHBI «MaTtemaTuka»
CTYIEHTBl JOJDKHBI IMOJIyYUTh BO3MOXKHOCTb JOCTyHa 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 Wunaykius
bpsiackoe mpenct.»), «Microsoft Office Standard 2007» Microsoft Open License
43178755 (OO0 «HIIO Wuaykius»), HOMEp 3aka3a TOPrOBOIO TOCPETHUKA:
ML766281-3.

3.2. Mu¢popmanuonHoe odecreyeHre peaju3aluu NporpaMmmbl yueOHoi
AUCUMILTHHBI.
3.2.1. OcHOBHbIE NTEYATHbIE U JIEKTPOHHbIEC U3IAHUS.

bammakoB M.U. MaremaTuka: 3agauynuk: yuel. mocodue: — 5-e u3m., cTep, -
M., OUL] «Axkagemus», 2019.

bammakoB M.M. Martemaruka: COopHUK 3a7a4 NpOoPHIHLHON HATTPABICHHOCTH:
yue0. mocobue: — 3-e u3n., crep, - M., OUL «Akagemus», 2019.

bammakos M.M. Maremaruka: yueOHUK: — 6-¢ u3n., crep, - M., OUIL]
«Axagemus», 2019.

3.2.2. /lonoJHUTENbHBIE HCTOYHUKH.

bammakos M.M. Maremaruka: Kaura nis mpenogaBatesis: METOJI. OcoOue:
OnektpoHHbll popmar, - M., OULL «Axanemusi», 2019.

AmumoB III. A. u np. MaremaTtuka: anredpa U Hayajga MaTEMaTUYECKOTO
aHaiMza, reoMerpusi. AnreOpa W Hayajla MaTeMaTHYEeCKOro aHainu3a (0a3oBbId U
yrayonennbiii ypoBan) 10—11 wmaccel. — M., UznatensctBo «IIpocBemenuey,
2019.

Aranacsu JI. C., byry3oB B. ®@., Kagomuer C. b. u np. Maremartuka: anredpa
M Hayvajla MaTreMaTudeckoro aHammza. [eomerpus. I'eomerpus (0a30BbId U
yriyonennbiii ypoBau) 10—I11 kmaccel. — M., M3natensctBo «lIpocemenue,
2019.

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

Konsrun F0.M., Tkauea M. B., ®eneposa H. E. u np. Maremaruka: anrebpa
¥ Havajla MaTEMaTHYECKOTO aHanu3a. Anredpa v Hadaia MaTeMaTHYeCKOrO aHaIu3a
(6a30BbIN U yriryOsieHHbid ypoBHH) 11 kimace / mox pea. A. b. Xwuxuenko. — M.,
N3narenbctBO «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.

51




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.
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IIJIOCKOCTH.

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

Pemate crepeomerpuueckue
3a71a4H, CBSI3aHHBIC c
IIPUMEHEHUEM TEOPEMBI O TPEX
NEPIEHIUKYJIAPAX, HAXO0XKICHUEM

pacCTOsIHUM, MIOCTPOCHUEM
MPOCKIIUH.
CpaBHuUBaTh u

AHAJIN3UPOBATh  YTBEPXKACHUS C
LEJbK0  BBIABJICHUS  JIOTUYECKHU
KOPPEKTHBIX W  HEKOPPEKTHBIX

pacCykJICHUMN.

AHanM3upoBaTh 51
MOZENUPOBATh Ha A3BIKE
FEOMETPUU pEANIbHBIE CUTYyalluH,
CBSI3aHHBIE c
NEPHEHINKYJIAPHOCTBIO MPSAMON U
IIJIOCKOCTH; HCCIIEN0BATh

MIOCTPOCHHBIE MOJIEIH, B TOM
qucie W C  HCIOJIb30BAaHHEM
amnmapara anreOpsbl.

AxTyanuszupoBath (GakThl H
METO/IbI TUTAHUMETPUH,
pelieBaHTHBIE TEME, TPOBOIUTH
aHAJIOTHH.

PopMyIMpOBaTh
ONPEJICIIEHUE ABYTPAHHOIO yTJIA.
Jloka3bkIBaTh CBOMCTBO

PaBEHCTBA BCEX JIMHEMHBIX YIJIOB
JBYTPaHHOTO yTJIa.
Knaccudumuponars
JNBYTPaHHbIE YTJbl B 3aBUCHUMOCTH
OT UX I'PaJyCHOU MEPHI.
DopMynupoOBaTh
ONPENICIICHUE B3aUMHO
IIEPIIECHINUKYJIAPHBIX IIJIOCKOCTEN.
Jloka3piBaTb  TEOpEMy O
IIPU3HAKE  IEPIEHINUKYJSIPHOCTH
JIBYX IUIOCKOCTEMN.
@opMyIupOBaTh CIIEICTBUE
(u3 MIPU3HAKa) 0
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NEPHEHANKYJIIPHOCTH IUIOCKOCTH,
KOTOpas NEPHEHANKYIISIpHA
IPSAMOM, 1o KOTOpOH
IIEPECEKAIOTCsl IBE IIOCKOCTH, 3TH
IIJIOCKOCTSIM.

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

Pemate crepeomerpuyeckue
3a/1auu, CBS3aHHBIC c
NEPHEHAUKYJIIPHOCTh MPAMBIX U
IJIOCKOCTEN, HCTIONIB3YS
IUITAHUMETpUYECKHe  (aKThl U
METO/BI.

[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 ammapara
anreopsl.

Pemate NpUKJIaIHbIC
3ajauu, CBSI3aHHbBIC C

HAaXOXKJEHUEM  TI'€OMETPUYECKUX
BEJIMYMH.

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

AHaIM3UPOBATh  PEIICHHE
3a/1a4u.

PucoBatnb BBIITYKIJIBIC
MHOTOI'PaHHUKH C 3aJaHHbIMH
CBOIZCTB&MPI; BOCCTaHaBJINBATb
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oOmuit BU/T BBIITYKJIOT'O
MHOTOTPpaHHHKA TI0 JBYM €TO

MPOEKIUSAM.
Jloka3bIBaTh CBOMCTBA
BBIITYKJIOTO MHOTOTPAaHHUKA.
PucoBatb BBIITYKJIbIE
MHOT'OI'PaHHUKH C pasHoM
SUJIEPOBOM XapaKTEPUCTUKOM;
MCCIIEI0BATh BO3MOXHOCTH

MOJTyYEHUS pe3yibTara npu
BAPBbUPOBAHUU JAHHBIX.

Jloka3bIBaTh CBOMCTBA
MPaBUJIbHBIX MHOTOIPaHHHUKOB.
[ImanupoBath IIOCTPOECHUE
MPaBUJIbHBIX MHOTOTPAHHUKOB Ha
MTOBEPXHOCTAX IpYTUX
MPaBUJIbHBIX MHOTOIPaHHHUKOB.

AKTyanu3upoBath (DaKThl U
METO/IbI MJIAHUMETPUH,
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,
YMHOKEHUS BEKTOpA 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 KOOPAUHATHI
BEKTOpa B JaHHOM Oa3uce W
CTpPOUTH BEKTOP 10 ero
KOOpJMHATaM.
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BcriomuuTe  omnpeneneHue
CKaJISIPHOIO YMHOXEHHUSI U €r0
CBOWCTBA.

Beruucisate ¢ 1OMOIIBIO
CKaJISIPHOTO YMHOXEHHS JJIUHBI
BEKTOPOB, YIJIbI MEXJYy HHMHU,
YCTaHaBJIUBATh
MEePIEHAUKYJISIPHOCTh BEKTOPOB.

AHaIM3UpOBaThH u
MOJIETTUPOBATh Ha A3BIKE
r€OMETPUM pEaJIbHbIE CUTYAIlUH,
CBSI3aHHbIEC c buzndecKuMu
BEKTOPHBIMH BEJIMUUHAMU.

Hcnonb30BaTh npu pemieHuu
3a/1a4, CBSI3aHHBIX C BEKTOpAMHU B
MPOCTPAHCTBE, MIAHUMETPUUYECKHUE
(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 IEHTpaJibHas, OceBas U

3epKajbHas CHUMMETPHH,
MapajyICIbHbIN MEPEHOC SBIISIIOTCS
JIBIOKCHUSIMH.

BrimmoaaaTe

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
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MOJICIIH.
Hcnonp3oBaTth  1UGPOBBIC

pPECYPCBL.
AxTyanusupoBath (GakThl H
METO/IbI IJIAHUMETPUH,

pENeBaHTHBIE TEME, MPOBOJUTH
aHaJIOTHH.

CBOIHTH JIEHCTBUS c
BEKTOpaMH K aHAJIOTHYHBIM
JEUCTBUSIM C UX KOOpJIMHATAMM.

BcrioMmHuTe  ompejaesneHue
CKaJSIPHOTO YMHOXEHUA M €ro
CBOMCTBA. BBIUUCIIATH ¢ MOMOIIBIO
CKaJSIPHOTO YMHOXKEHHUS  JUJTMHBI
BEKTOPOB, YIJIbI MEXJy HHUMHU,

YCTaHaBJIUBATh
MEPIEHIUKYIIIPHOCTh BEKTOPOB.
BeiBoauth ypaBHEHUE

IJIOCKOCTU U POPMYITY PACCTOSIHUS
OT TOYKH /10 TIIOCKOCTH

Pemare 3amaum, coueras
KOOPJAWHATHBIA ¥ BEKTOPHBIN
METOBI.

[IpoBoauTH JIOTUYECKHU
KOPPEKTHbIE JIOKa3aTeJIbHbIE
pacCyKIeHuss  NpU  PELICHUU
reOMETPUYECKUX 3a/1a4y Ha
pPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

AHanu3upoBaTh 51
MOJENNPOBATh Ha A3BIKE
r€OMETPUU pealbHble CHUTYyalluH,
CBSI3aHHBIC BEKTOpaMu U
KOOpANHATaMHU.

Uccnenoarb 1NOCTPOECHHBIE
MOJENH, B TOM 4YHCIE MU C
UCII0JIb30BAaHUEM anmnapara
anreOphl.

Hcnonp3oBaTh
KOMITBIOTEPHBIE IPOrPAMMBI.

3HAaKOMHUTBCA C HCTOpUEH
pPa3BUTHS MATEMATUKH.

CtpouTth ceueHus.

Pemate crepeomerpuueckue
3a/1a4u Ha JI0Ka3aTEJIbCTBO
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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

65




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 W3MEHEHUE
BEPOATHOCTEW COOBITHI MO Mepe
HACTYTUICHUS JPYTUX COOBITHIA B
CIIyYaliHOM OIIBITE.

Pemars 3agaun, B TOM 4nciie
c HCMOJIb30BaHUEM JiepeBa
cllyyallHOro  ombiTa,  Gopmyi
CJIOKEHUS u YMHOXEHUS
BEPOSTHOCTEM.

DopMyIUpOBaTH 151
JI0OKa3bIBaTh KOMOWHATOPHBIE
(bakThl.

Hcnons3oBaTh
YMHOXEHUSI,
KOMOMHATOpHbIE  (QOPMYJBl IS
MIEPEUUCIICHUSA AJIEMEHTOB
pa3JIMUYHBIX MHOXECTB, B TOM
YuCclie 3JIEMEHTapHBIX COOBITUN B
CIIy4YalHOM 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
npeoOpa3oBaHUsl BEIPAKCHUH.

Pa36uBath CJIOKHBIE
DKCIEPUMEHTBl  HA  OTAEJIbHBIC
VCIIBITAHUS.

Pemlarp 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 CyMMBI
U [POU3BEICHUS  CIy4alHBIX
BEJINYMH.

Crponts OMHApHBIE
pacmpeneneHus 0  ONKMCAHUIO
COOBITHI B CIIy4ailHBIX OTBITaX.

Crpoutp u© pacro3HaBaTh
r€OMETPUYECKOEe U OMHOMHAIBHOE

pacnpeaeneHusl.

Pematp 3a7a4u Ha
BBIUHCIICHUE MaTEMaTHU4YECKOr O
OXKHUJJAHHUS.

Ctpouthb 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, CTaHJAapTHOE
OTKJIOHEHUE CIlly4anHoOu
BCJTUYHHBI.

Haxonute gucnepcuto 1o
pacrnpeneneHuIo.

N3yuars CBOMCTBA
JUCTIEPCHH.

[To wu3ydenHsiM (opmyiam
HAXOJIUTh JUCIIEPCHUIO

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

paboTHhL.

Pa3bupate jno0KazaTenncTBa
TEOPEM.

OcBauBarb BBIOOPOYHBIN

METO/]I UCCICAOBAHUI, B TOM YHCJIC
B XOJI€ TPAKTUYECKON pabOTHI.
OcBauBaTh MOHSITHUSL:
reHepasbHas COBOKYMHOCTb,
BBIOOpKA, BBIOOPOYHOE CpeIHEe U
BBIOOPOYHAS TUCTIEPCHSL.
Beruncnsate  BBIOOpOYHBIE
XapaKTEepPUCTUKN M HA WX OCHOBE
OLIEHUBATh XapaKTEPUCTUKU
reHEPAIBHON COBOKYITHOCTH.
OcBauBatb TIOHSITHUSA:
CTaTUCTUYECKas TUIIOTE3a.
OuenuBatb BEPOATHOCTH
COOBITHI u IIPOBEPATH
MPOCTEUIIINE THIMOTE3bl Ha OCHOBE
BBIOOPOYHBIX  JIAaHHBIX, B TOM
yuclie B XOJ€ IPAKTUYECKOM

paboTHI.
3HAKOMUTBCA ~ HOHATHSMU:
HEIPEPBhIBHAS Ciay4yanHas
BEJIMYMHA, HEIIPEPBIBHOE
pacrpeneneHue, byHKUIHS
IIJIOTHOCTHU BEPOSITHOCTH.
Haxonute BEPOSTHOCTHU

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

Boinenate 1no  onmcaHUIO

CIly4YaliHbIe BEJIMYUHBI,
pacnpencicHHbIe 1o
[I0Ka3aTeJIbHOMY  3aKOHYy,  IIO

HOPMAJIBHOMY 3aKOHY.

Pa36upates mpumepsl 3ajad,
MNPUBOJSAIIMX K IIOKA3aTeIbHOMY
pacnpeieieHuI0 U K HOPpMaJIbHOMY
pacIpeieICHUIO.

Boinenate 1no  onmMcaHUIoO
CIy4allHOrO  OIbITa  BEJIWYHUHBI,
pacnpeneneHHbIe o 3aKOHY
[IyaccoHna.

Pemats 3agaun, B TOM 4mclie
B XOJI¢ MPaKTUYECKOW paboOThl C

IPUMEHEHUEM CTaHAAPTHBIX
GyYHKINNA 37ICKTPOHHBIX TaOJIHII.

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

OueHunBaTh XapakTep CBS3U
MEXAY CIIy4ailHbIMM BEJIMYMHAMU,
UCXOJs W3 IPUPOABl JIAHHBIX U
BBIYKCIIEHHBIX XapaKTEPUCTHK.

Hcnonp3oBaTth  Auarpammel
pacceuMBaHus 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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