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1. O0mas xapakrepucTuka pado4eii nporpaMmMbl y4eOHOM IMCHMILINHBI
1.1. MecTo y4eOHOM TUCHUILIMHBI B CTPYKTYpPe OCHOBHOM npodeccuoHaIbHOM
o0pa3oBaTeJIbHOM POrPaMMBbI

VYuebnas nmuctummHa [IJ[.01 Maremaruka pa3paboTaHa Ha OCHOBE
TpeboBanuii, cootBercTBytonUx ®I'OC COO, ®I'OC CIIO mno crneunaiabHOCTH
CIIO 09.02.07 UndopmanmoHHbIe CUCTEMBI U IPOTPAMMHUPOBAHUE U TMOJOKEHUN
dbenepanbHOil OCHOBHOM 0011e00pa3zoBarenbHoi mporpamMmmbl COO (nanee — GOII
COO0), a Takxke ¢ yuetoM noaydaemoit crienranibHoct CIIO.

B cootBeTcTtBUM ¢ ®I'OC COO yuebnas nucuumivna [17].01 Martemartuka
BXOJIUT B MPEAMETHYIO 00JacTh 00I1€00pa30BaTENbHON MOATOTOBKUA U SIBISETCSA
oOsi3atenbHOM Ui u3ydeHus. YueOHas gucumruimda [1J[.01 Maremartuka
U3ydyaeTrcss Ha YriyOJIeHHOM YpoBHE (uisi MpOQWIbHOM JUCHUMIIMHBI -
«MareMatuka).

PabGouas mporpamma obiieo06pa3zoBarenbHoi yueOHou auciuriunbl [171.01
MaremaTuka  SBIIETCS  COCTaBHOM  YacThlO  MPOTPAMMHO-METOJANYECKOIO
conpoBoxnenus OIl CIIO wna 06a3e ocHOBHOro oOmero oOpa3oBaHusi C
nosnyyenueM COOQO, peanusyemoil B [lonutexanueckom komemxe bI'TY.

1.2. llesab ¥ NJIaHUpYyeMBble Pe3yJIbTATHI OCBOEHHS Y4eOHOM TMCUMILINHBI:

Nzyuenne yuebnoit aucuuruabel [1/].01 MaTemaTtuka Ha ypoBHE CpEeIHETO
oO1rero 00pa3oBaHMs HAMPABIEHO HA IOCTHXKEHHUE CIEAYIOIIMNX HEeei:

dbopMHpoBaHUE HEHTPAIBHBIX MATEMATUYECKUX MOHITHH (YKCII0, BEIMYMHA,
reoMeTpuieckass (Qurypa, NepeMeHHasi, BEpOSTHOCTb, (DYHKIIMS, MPOU3BOIHAS,
UHTEerpan),  o0ecleynBalIIMX  NPEEeMCTBEHHOCTh UM MEPCHEKTUBHOCTD
MaTEMaTUYECKOTr0 00pa30BaHUs 00yUYaIOIUXCS;

NOJABEAECHUE YYalluXCcsi Ha JOCTYIIHOM [UIsi HUX YPOBHE K OCO3HAaHHIO
B3aMMOCBS3M MAaTEMAaTHUKUA U OKPY’KAIOIIEr0 MUpa, NOHMMAHUIO MAaTEMATUKH Kak
Y4acTH OOIIeH KyJIbTyphl 4YeIOBEYECTRA;

pa3BUTHE HHTEIJICKTYalIbHBIX W TBOPYECKUX CIOCOOHOCTEW YyYalluxcs,
MO3HABATEJIbHOM  AaKTUBHOCTH, MCCJIEAOBATEICKUX YMEHHUI, KPUTHYHOCTH
MBIIUICHHS], UHTEPECA K U3YUCHUIO MATEMATUKHU;

dbopmupoBanue GyHKIMOHATHLHOM MAaTEeMAaTHUYECKOW TIPAMOTHOCTH: YMEHHS
pacro3HaBaTh MaTEMAaTHUYECKUE ACHEKThl B PEAJbHBIX >KU3HEHHBIX CUTYyalUsIX U
Py HW3YYEHUW JPYruX YUeOHBIX TPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH W
3aKOHOMEPHOCTEH, (OpMyIHpOBaTh WX Ha S3bIKE MaTEMAaTUKH M CO37aBaTh
MaTeMaTH4eCKUe MOJENIH, IPUMEHATh OCBOCHHBI MAaTEeMaTUUYECKUI ammapart AJis
peuieHns NpPaKTUKO-OPUEHTUPOBAHHBIX 3a7ad, MHTEPHPETHPOBATH U OLIEHUBATh
IIOJTyYEHHBIE PE3YIIbTATHI.

B pamkax ocBoeHmsI mporpaMMmbl Y4eOHOW MUCIUIUIUHBI y O0YYarOIIUXCS
dopmMupyrotcst o01IMe KOMIETEHINH:

Kon HanMmeHnoBaHHe 00IIIMX KOMIIETeHIIU I

OK'1 Bre16upath criocoOsI pemeHus 3a1a4 npodecCHOHaTbHON NS TEIbHOCTH
MIPUMEHUTENIBHO K PA3JIMYHBIM KOHTEKCTaM.

OK 2 Hcnonb3oBaTh  COBpEMEHHBIE  CPEACTBA  MOMCKA, AaHaluW3a U

UMHTEpHpeTauun UHPOpMaluU, U UH()OPMALIMOHHBIE TEXHOJIOTHUU IS
BBINIOJIHEHUS 3a/1a4 MPO(ECCUOHAIIBHON JIESITEIbHOCTH .

OK 3 [InanupoBaTh W peann30BbIBATH COOCTBEHHOE MNPO(PECCHOHATBLHOE U
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JUYHOCTHOE Pa3BUTHE MPEANPHUHUMATEIBCKYIO JCATEIBHOCTh B
npodeccuoHanbHOM cdepe, HUCMONIb30BaTh 3HAHUS MO (HUHAHCOBOM
I'PaMOTHOCTH B Pa3JIMYHBIX KU3HCHHBIX CUTYAIUSIX.

OK 4 OddekTuBHO B3aMMOJACHCTBOBATH U paboTaTh B KOJUIGKTUBE U
KOMaH/I€e.
OK 5 OcymiecTBiaATh yCTHYHO M INHCBMEHHYK0 KOMMYHHUKAlMIO Ha

rocynapctseHHom  saA3blke  Poccuiickon  ®epepauuu ¢ y4eTOM
O0COOEHHOCTEN COLMAIBHOIO M KYJIbTYPHOI'O KOHTEKCTA.

OK 6 [IposABIATH IpakIaHCKO-IIATPUOTUYECKYIO TIO3ULIUIO, JEMOHCTPUPOBATH
OCO3HAaHHOE IOBEJICHNE Ha OCHOBE TPAJULIMOHHBIX OOILIEYETOBEUECKUX
LEHHOCTEN, B TOM YHCJIE C YYETOM FapMOHHU3alUN MEKHAIMOHAIbHBIX

U MEXpPEJIUTMO3HbIX  OTHOIICHUH, OPUMEHSATh  CTAaHJAPTHI
AHTUKOPPYHIIMOHHOTO MMOBEICHUS.
OK 7 CopeiicTBOBaTh COXpPaHEHUIO OKpY’Karonien Cpenbl,

pecypcocOepexeHno, NMPUMEHSATh 3HaHUS 00 W3MEHEHWU KIHUMarTa,
IPUHITUIIBI O€PEKITUBOTO MPOU3BOJICTBA, d(PGHEKTUBHO NIEMCTBOBATH B
YPE3BBIYANHBIX CUTYAILUSIX.

OK 8 Hcnonb3oBaTh cpenactBa (U3HYECKOW KYJIbTYpbl JUJIi COXPAHEHHS WU
YKpEIJIEHUsI 30pOBbs B Mpoliecce Npo(ecCnOHANBbHON 1eATEIbHOCTH U
noJIIep>KaHusi HEOOXOJUMOT0 YPOBHS (DU3UUECKOM MOJTOTOBICHHOCTH.

OK 9 [Tonp30BaThCA npodeccuoHabHON JIOKyMEHTaILIUEN Ha
rOCYJapCTBEHHOM M MHOCTPAHHOM SI3bIKaX.

141 HpO(l)GCCI/IOHaJ]LHLIG KOMIICTCHIIN U

Kon HauMeHoBaHMe BHIAOB [IeATEJBHOCTH H TMPOPecCHOHATBHBIX
KOMIIeTeHIM I
BJI 11. Pa3paboTtka, aqMUHUCTPUPOBAHKE M 3alTUTa 0a3 JTaHHBIX.

IIK 11.1 | OcymecTBisath cO6op, 00pabOTKy W aHanmW3 WHOOPMALUMA JIS
IPOCKTUPOBaHUs 0a3 JaHHBIX

Komnerennuu, cdopMupoBaHHbIE OOydYaONIUMHUCS TIPH  HU3YYCHUH
JUCIUTUIMHBI 0011eo0pa3oBaTensHoro nukia [1/1.01 MaTtemartuka, yriayossitoTcs U
pacHmIupsitoTcsl B Tpollecce HM3YyYCHHS  JUCIHUILIMH  OOIIeryMaHWTapHOTO,
o0menpoecCHOHAIBHOTO  ITMKJIa, A  TaKkKe  OTACHBbHBIX  JUCIHIUIMH
npodeccuonansabix Moayieit OITOIT CIIO.

Pe3viabTaTaMu ___ OCBOEHHSI _ NPOrpaMMbl___ VYE€OHOM _ JTHCIMILIHHBI
SIBJSTIOTCSI:

JIuunocmmuoie pe3ynomamot

JIMYHOCTHBIC PE3yJabTAaThl OCBOCHHUS IPOTPaMMbl Y4eOHOrO mMpeaMeTa
«MatemaTrKay XapaKTepPHU3yIOTCS:

['paxxtanckoe BociUTaHUE:

c(hOpPMHUPOBAHHOCTHIO  TPaXJTAHCKOM  MO3WIMHM  OOydaromierocs  Kak
AKTHBHOTO M OTBETCTBECHHOTO YJE€HA POCCHMCKOTO OOIIECTBA, MPEACTABICHUEM O
MaTeMaTHYeCKUX OCHOBAX (PYHKIIMOHHPOBAHHUS PA3IUYHBIX CTPYKTYD, SBICHUH,
Mpoleayp TpaxAaaHCKOro ooOmiecTBa (BBIOOPBL, OMNPOCHI W Mp.), YMEHHEM
B3aMMOJICHICTBOBATh C COIIMAJIBHBIMH HWHCTHUTYTAMH B COOTBETCTBHH C HX
GYHKIMSAMA 1 Ha3HAYCHHUCM.

[TatproTyeckO€ BOCIIUTAHUE:




c(hOpMUPOBAHHOCTHIO POCCUMCKON TPaKIAHCKON UIEHTUYHOCTH, YBAKCHUS
K MPOIUIOMY Y HACTOSIIEMY POCCUHMCKON MAaT€MaTUKH, LICHHOCTHBIM OTHOIIEHUEM
K JOCTWKCHUAM POCCUHCKUX MAaTEMaTUKOB U POCCUUCKOM MAaTeMaTHUYECKOU
LIKOJIBI, K HCHOJIb30BAaHUIO ITUX JNOCTHKEHHN B APYTrMX HAyKax, TEXHOJIOTHAX,
chepax IKOHOMUKH.

JlyXOBHO-HPABCTBEHHOE BOCITUTAHHUE:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCUHCKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, DJTHUYECKOTO  IOBEICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTUKECHUI HAYKU U JEATEIbHOCTHIO
y4€HOI0; 0OCO3HAHUEM JIMYHOT'O BKJIaJIa B IOCTPOEHUE YCTOMYUBOTO OYIYILIETO.

DCTETUUECKOE BOCTTUTAHUE:

ACTETUYECKUM OTHOILICHUEM K MHPY, BKIIOYAs ICTETUKY MATEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad4, pelIeHUH, pacCy X JIEHUI;
BOCIIPUMMYHUBOCTHIO K MAaTEMATUYECKUM ACIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

PU3UUECKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHHUS TPUMEHATh MAaTeMaTUUYECKUE 3HAHUS B
WHTEpECcax 3J0pOBOTO U 0€30MacHOT0 00pa3a *KU3HHU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3I0pPOBOE MHUTaHWE, COATAaHCUPOBAHHBIN PEKUM 3aHATHH U
OTIIbIXa, peryysipHas (pu3znueckasi akKTUBHOCTD); (PU3UUYECKOTO COBEPIICHCTBOBAHMUSI
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIIHLHOMN JEATEIHHOCTHIO.

TpynoBoe BocnuraHue:

TOTOBHOCTBIO K TPYJy, OCO3HAHHWEM LIEHHOCTH TPYAOIIOOUS; UHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHANBHON  JESITENIBHOCTH, CBSI3AHHBIM €
MaTEMaTUKON U e€ MPHIOKEHHUSIMH, YMEHHUEM COBEpIIATh OCO3HAHHBIA BBHIOOD
Oynymeid mnpodeccur W peaqnu30BbIBaTh COOCTBEHHbIE >KM3HEHHBIC IIJIaHBI,
TOTOBHOCTBIO M  CIOCOOHOCTBIO K MaTeMaTHYecKOMy O0Opa3oBaHUI0 U
caM000pa30BaHUI0 HA TMPOTSHKECHUH BCEH JKU3HMU, TOTOBHOCTHIO K aKTUBHOMY
YYAaCTHIO B PELICHUU MPAKTUYECKUX 33724 MaTEMAaTUUECKON HAIIPABICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTBHIO JKOJIOTMYECKOM KYJIbTYphl, MOHUMAHUEM BIIHUSHUS
COLMAIIBHO-3KOHOMHMYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOAHOM U COLMAIBHOM
Cpenbl, OCO3HaHWEM TJ00aTbHOTO XapakTepa OSKOJOTUYECKUX TMpolIieM;
OpHEHTAallME HA NPUMEHEHUWE MATEMAaTHYECKUX 3HAHWUW Ui pELICHUs 3a1ay B
0o0JaCTH OKpY)Karomiel cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB U OIICHKH WX
BO3MOXHBIX MTOCJICICTBUU 111 OKPYKAIOLIEN CPEIbI.

[{erHOCTM HAYYHOTO MTO3HAHUSL:

c(hOpMHPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUA HAayKM H  OOIIECTBEHHOW MPAaKTUKH, [OHUMAaHUEM
MaTeMaTUYeCKON HayKd Kak cQepbl YeIOBEUECKOW eATeTbHOCTH, JTaloOB €&
pPa3sBUTUS W 3HAYMMOCTH JUIS DPa3BUTHUS LMBUJIM3ALMHU; OBJIAJICHUEM SI3bIKOM
MAaTEMAaTHKA M MaTEMATHYECKOM KYJIbTYpOW KaK CPEACTBOM ITO3HAHUS MHPA;
TOTOBHOCTBK) OCYHIECTBJISTh MPOCKTHYK) U HCCIEAOBATEIBCKYIO JEATEIBHOCTD
VHJIMBUYaJbHO U B TPYIIIIE.

Memanpeomemmwie pe3yiomamol

MeranpenMeTHble pe3yJbTaTbl OCBOCHHUS MPOrpaMMbl y4eOHOIro MpeaMeTa
«MaremaTuka» XapaKTepU3YyITCA OBJIAJICHUEM YHUBEPCAIbHBIMU



MMO3HABATEILHBIMU  JICHCTBUSMH,  YHHUBEPCATbHBIMH  KOMMYHUKATHBHBIMU
JEHUCTBUSMHU, YHUBEPCATBHBIMU PETYISITABHBIMU JICHCTBUSMHU.

1)  VYHuBepcanmpHble  TNO3HABAaTENbHbIE  JIEUCTBUA,  OOECHEUYMBAIOT
dbopmupoBaHue 0a30BbIX KOTHUTHUBHBIX MPOIIECCOB OOydYarOMIuXcsi (OCBOEHUE
METOJIOB  TIO3HAHUS  OKPYXKAIOMIET0O  MHpa; TNPUMEHCHHE  JIOTHYECKUX,
HCCIIeIOBATEIBLCKUX ONepalnii, yMeHui pabotarh ¢ uHGopmanuei).

ba3oBeble sloruueckue 1enCTBuUs:

BBISBJIATh M XapaKTEPU30BaTh CYIICCTBEHHBIC MPHU3HAKH MAaTEMaTHYCCKHUX
OOBEKTOB, TOHATHHA, OTHOIICHUH MEXKIy TMOHITHAMHU; (OPMYIHPOBATH
OTIpEJICIICHHSI TIOHSATHI; YCTAaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKAIIHH,
OCHOBaHHUS JIJIsi 0000IICHHS ¥ CPAaBHEHUS, KPUTEPHUH MPOBOJIMMOTO aHAJIN3a,

BOCIIpUHHMMATh,  (OPMYJIUPOBaTh W  NpPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJNUTEIbHBIC  OTPHUIIATEIBHBIC, CIMHUYHBIC, YACTHBIC M OOIIKE; YCIOBHBIC;

BBISBJIATH ~ MareMaTHYeCKHEe  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
npoTuBopeunst B (akTaX, JAaHHBIX, HAONIOACHUSAX M YTBEPXKIACHHUAX; TpEjarath
KPUTCPHUH JIJISl BBISIBJICHUS 3aKOHOMEPHOCTEH M IIPOTUBOPCUHIL;

JIeNaTh BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHBHBIX U
WHIYKTHBHBIX YMO3aKIIOUCHUN, YMO3aKIIOUSHUH 110 aHAJIOTHH;

IIPOBOUTH CaMOCTOSITEIILHO JI0KA3aTeNIbCTBA MaTEMaTHICCKUX
yTBEpXKJeHUH (NpsAMbIE W OT MPOTHUBHOIO), BBICTPAMBATh AapryMCHTAIIMIO,
PUBOJUTH MPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKIEHUS U
BBIBO/IbI;

BBIOMpATh CHOCO0 pelIieHus y4eOHOM 3ajauu  (CpaBHHBATh HECKOJBKO
BapMaHTOB  pelIeHusi, BbIOMpaTh HamboJee MOAXONAIUNA ¢ Yy4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciaen0BaTeNbCKUe 1eHCTBUS:

UCIIOJIb30BaTh BOIPOCHI KaK MCCIENOBATEIbCKANA HHCTPYMEHT TO3HAHUS;
dbopmynupoBaTh  BOMPOCH,  (UKCUPYIOUIME  IMPOTHUBOpEYHE,  MpodiIemy,
yCTaHABIMBATh MCKOMOE M JaHHOE, (OpMHpOBATh THIOTE3Y, apryMEHTHPOBATH
CBOIO TIO3UIINI0, MHCHHE;

IPOBOAUTH CAMOCTOSITEIBHO CTUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHuecKoro oObeKTa, sIBIECHUs, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKITYy OOBEKTaMHU, SIBICHUSIMU, TIPOIECCAMU;

CaMOCTOATEIHHO (HOPMYIHPOBATh O00OOIEHUS W BBIBOJBI MO pe3yJibTaTaM
MPOBENEHHOTO  HAONIONIEHUs,  WMCCIENOBAaHUS, OLEHUBATh  JOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOAOB U 000O0IICHHIA,

IPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE TIPOIECCa, a TaKKe BBIIBUTATH
MIPETOIO0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

¢ nHbOpMaIIHECH:

BBISBJIATH AeUINTHI MHGOPMAIINH, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha
BOTIPOC U JJISI pEIICHUS 3a/1auu;

BBIOMpATh MH(POPMAITHIO W3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBaTh W HMHTEPIPETUPOBATh WHPOPMAIHIO PA3TUYHBIX BHIIOB H
dbopM npecTaBICHUS;

CTPYKTYpHpPOBaTh MHGOPMAIHIO, MPEACTABIATh €€ B pasTudHbIX (opmax,
WJUTIOCTPUPOBATH Tpaduecky;



OIICHUBATh HaJEKHOCTD uH(pOpMauu o CaMOCTOSITENTEHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

2) VHuBepcaJIbHBIE = KOMMYHHUKATHUBHBIE  JEHCTBUSA, OOECIEYMBAIOT
c(hOpMUPOBAHHOCTH COIMATBHBIX HABBIKOB O0YYAIOIIHXCSI.

OO61enue:

BOCIIPUHHMATh ¥ (POPMYJIMPOBATH CYKJICHHS B COOTBETCTBHH C YCJIOBHSIMHU
U TEIISIMH OOIIEHUS; SCHO, TOYHO, IPAMOTHO BBIPaXaTh CBOIO TOUYKY 3pPEHUS B
YCTHBIX W THUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS IO XOAY PEIICHHUS 3aJaud,
KOMMEHTHPOBATh TOJYICHHBIN PE3yJIbTaT;

B X07ie OOCYXKICHHsI 3aJjaBaTh BOMPOCHI MO CYIIECTBY 00CYXTaeMOW TEMBI,
npoOJieMBl, perraeMod 3aJayd, BBICKA3bIBAaTh WJICH, HAIICJICHHBIE HA IOUCK
pEIICHHS; COIMOCTABIATh CBOM CYXICHHUS C CYXACHUSAMH JAPYTHMX YYaCTHHUKOB
auanora, oOHapyXHBaTh pa3MYMe M CXOJCTBO TMO3MIIHIA;, B KOPPEKTHOU (opme
GopMynupOBaTH pa3HOTIIACHS, CBOU BO3PAKCHHUS,

NPEJCTABIIATh Pe3yIbTAaThl PEIICHUS 3a/1a4H, YKCIIEPUMEHTA, UCCIIeIOBaHMS,
NPOEKTa; CaMOCTOSITEIFHO BBIOMpaTh (OpMAT BBICTYIUICHHS C Y4E€TOM 3a1ad
NPE3CHTAIlU 1 OCOOEHHOCTEH ayTUTOPHUH.

CoTpynHHYECTBO:

NOHMMATh M UCIOJb30BaTh MPEUMYIIECCTBA KOMAH/IHONH W WHIUBUIYaJIbHON
paboThl MpU PpEIICHWH YYEeOHBIX 3aJad; NPHHUMATh IeJIb COBMECTHOH
JESTENbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM paboOThI, paclpeiesTh
BUIBl PabOT, JOTrOBapMBaThCA, OOCYXKIAaTh TNPOLECC M Pe3ynbTarT padOTHI;
0000111aTh MHEHUS HECKOJIbKUX JIIOJIEH;

y4acTBOBaTh B TPYNIOBBIX ¢opMmax paboTel (0OCyXkaeHUs, 0OMeH
MHEHUSIMH, «MO3TOBBI€ IITYPMBD» M T.N.); BBIMNOJHSATH CBOIO 4YacTh pabOTHl H
KOOPJIUHUPOBATH CBOM JEUCTBHUS C APYIMMH WIEHAMH KOMAaHJIbI; OIEHUBAThH
KayeCTBO CBOETO BKJIa/Ja B OOMIMN MPOAYKT MO KPUTEPHUAM, CHOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aUMOJICHCTBHUS.

3) VYHuBepcaibHbIE pEryasiTUBHBIE NENUCTBUS, o0ecreynBaroT
(dbopMHUpOBaHNE CMBICIOBBIX YCTAHOBOK M KM3HEHHBIX HABBIKOB JIMYHOCTH.
Camoopranuzanus:

COCTAaBIIATH IUIAH, aJITOPUTM PEIICHUS 3a7a4H, BRIOUPATh CIIOCOO PEIICHHUS C
y4E€TOM UMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
¥ KOPPEKTUPOBATh BApUAHTHI PEUICHUN C Y4ETOM HOBOM MH(MOPMAITIH.

CaMOKOHTPOJIb:

BJIQJI€Th HABbIKAMM  TO3HABATEIBHOW  pedJeKkcud KaK  OCO3HAHUS
COBEpIIAEMBbIX JACHCTBUN M MBICTUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB; BIAJETh
crnoco0amMu CaMOINPOBEPKH, CAMOKOHTPOJISI Tpoliecca M pe3ysibTaTa pelieHUs
MaTeMaTHYECKOM 3a7a4u;

IpEeABUAETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUH 3a7auH,
BHOCUTb KOPPEKTHUBBI B JAEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HalJICHHBIX OIIKNOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBUE pe3yJibTaTa WEAM U YCIOBHSIM, OOBICHATH
MPUYUHBI IOCTUKEHUS WM HEJJOCTUKEHHUS Pe3yJbTaTOB JEATEIbHOCTH, HAXOAUTh
omKOKYy, 1aBaTh OLIEHKY MIPUOOPETEHHOMY OIIBITY.

Ilpeomemnmnuwie pezynomamot



OcBoenne y4eOHOro Kypca «Anredpa M Hayajla MaTEMaTUIECKOI0 aHAJIM3a)
Ha YPOBHE CPEAHEro o0IIero o0pa3oBaHUs JOJLKHO 00ECIIEYMBATh JIOCTHIKCHHUE
CICAVIONINX MPSIMETHEIX 00pa30BaTSIBHBIX PE3YJILTATOB:

Yucia ¥ BRIYUCICHUS

CB00OOHO OmEepUpOBaTh MOHATUSIMU: PAllMOHAIBHOE YHUCJIO, OECKOHEUYHas
nepuoaAnYecKas JpoOb, TMPOLEHTH, HPPAIMOHATBLHOE YHCJIO; MHOXECTBa
palMOHANBHBIX U JEUCTBUTEIIBHBIX YHCEN; MOJYJIb JEUCTBUTEIBHOTO YHCIIA.

[IpuMensaTs ApoOUM W MPOUEHTHI MJIA pEIICHUs MPUKIAIHBIX 3a7ad U3
Pa3IMYHBIX OTPACIICH 3HAHUN U PEAIbHOM KU3HU.

[IpumMeHsTh IPUONMKEHHBIC BHIYUCIICHUS, NMPABUIIa OKPYIJICHUS, IPUKUAKY
U OLICHKY PE3yJbTaTa BEIYUCICHUIA.

CBoOOIHO oOmepupoBaTh TMOHSATHEM: CTENEHb C IEJIbIM IOKa3aTelieM;
UCIIOJIH30BATh MOAXOAILYI0 (OPMY 3aMUCH TEUCTBUTEIBHBIX YUCEN JUISl PEIICHUS
MPAKTUYECKUX 33/1a4 U IPEJCTABICHUS TaHHBIX.

CB00OOHO OMEepUpOBATh MOHATHEM: apU(PMETHUECKUN KOPEHb HATypaJbHOMN
CTCIICHH.

CBoOOmHO  omepwpoBaTh  MOHSATHEM: CTENEHb C  PalMOHATBHBIM
TIOKa3aTeJIeM.

CB00OOIHO oOmEepUpoBaTh MOHIATHSAMU: JIorapudM 4YUCTA; JECATUYHBIE U
HATypaJIbHBIC JIOTApU(PMBI.

CB00OOHO OTepUpOBaTh MOHATHUSMH: CHHYC, KOCUHYC, TAHI€HC, KOTAHTEHC
YHCJIOBOT'O apryMEHTA.

OnepupoBaTh MOHATUSIMU: apKCUHYC, APKKOCUHYC U apKTAHT€HC YHCIOBOTO
apryMeHTa.

YpaBHEHUS U HEPABEHCTBA

CB00OOIHO OIEepUpPOBaTh MOHATHAMU: TOXKIAECTBO, ypaBHEHNE, HEPABEHCTRO,
PaBHOCUJIbHBIC YPABHEHHUS U YPABHEHUA-CIIEJCTBUS; PABHOCUJIbHBIC HEPABEHCTRA.

[IpuMeHSATh, pas3auyHble METOABI PEIICHHs] PAIMOHAIBHBIX W JIPOOHO-
pallMOHANBHBIX YPAaBHEHUM; NPUMEHSATh METOJ HWHTEPBAJIOB ISl PEIICHUA
HEPABEHCTB.

CB00OOHO OIEepHUpOBATH IMOHATHSIMHU: MHOTOWICH OT OJHOW IEepEeMEHHOM;
MHOTOYJIEH C IeIbIMH KO3 (HUIMEeHTaMu, KOPHH MHOTOYICHA;, IPHUMEHSTH
JeJICHUE MHOTOWICHAa Ha MHOTOWIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
JUJIS pEIICHUS 3aa4.

CBoOOMHO oOmepupoBaTh IOHATHSMH: CHCTEMa JMHEHWHBIX YpaBHEHHH,
MaTpuIla, OMNpPEACIUTEIb MATpUILI 2 X 2 W €ro TeOMETPUUYECKUM CMBICH;
HCTOJIb30BAaTh CBOMCTBA OMPENCIUTENs 2 X 2 ISl BBIYMCJICHHUS €r0 3HAYCHUS,
NPUMEHATh OMNPEACIUTEIN I PEUICHUS CHCTEMbl JIMHEHMHBIX YpPaBHECHU;
MOJIEJIUPOBATH PEATBHBIC CUTYallMU C TTOMOIIBIO CUCTEMBI JUHEWHBIX YPABHEHUM,
HCCJIEI0BaTh MOCTPOCHHBIE MOJEIW C IOMOIINBIO MATPUIl W ONPEACITUTEIICH,
WHTEPIIPETUPOBATH MOJTYUYCHHBIN PE3YyJIbTAT.

Hcnonw3oBaTh CBOMCTBA JEUCTBUH C KOPHSAMU JUIsl MpeoOpa3oBaHUS
BBIPAKECHU .

BeimosHATE TpeoOpa3zoBaHus YUCIOBBIX BBIPAKEHUM, COAEPKAIUX CTCIICHH
C palMOHAJIBHBIM MOKA3aTEIEM.




Hcnonb3oBaTh CBOIICTBa JgorapupMoB IS npeoOpa3zoBaHus
Jorapu(pMUYECKUX BbIPAKEHUN.

CB0O0OOIHO onepHpoOBaTh MOHATUSMU: HUPpPALUMOHAIBHBIE, MTOKA3aTelbHbIE U
Jorapu(pMUYECKUE YPaBHEHUS; HAXOAUTh UX PEIICHHS C TOMOLIBIO PABHOCUIIbHBIX
MEePEXOI0B MM OCYLIECTBIISIS IPOBEPKY KOPHEH.

[TpumeHsTh OCHOBHBIE TPUTOHOMETPUUECKHUE bopMybI TSI
npeoOpa3zoBaHusl TPUTOHOMETPUYECKHUX BBIPAKEHUI.

CB00OOIHO oOMNEepUpOBaTh MOHITUEM: TPUTOHOMETPUUECKOE YpPABHEHUE;
NPUMEHATh  HeoOXonumble  (GOPMYJbl  JUJIi  PELIEHUsS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX YPABHEHUI.

MopenupoBarh pealbHble CHUTyalldd Ha $3bIKe aireOpbl, COCTaBISATh
BBIPQ)KEHUS, YpPaBHEHHS, HEPABEHCTBA IO YCIOBHUIO 3aJadyM, HCCIEI0BaTh
OCTPOCHHBIE MOJIENIN C UCIIOJIb30BAHUEM armapara ajnreopsbl.

OyHKIMU U TpaduKu

CB000HO onepupoBaTh NOHATUAMU: (YHKIIMS, CIOCOOBI 3a1aHUsI (PYHKITUH;
B3aMMHO oOpaTHble (YHKIMHM, KOMMO3ulMs (QyHKUMM; rpapuk QyHKIUY;
BBITIOJHSATh AJIEMEHTApHbIE IPeoOpa3oBaHus rpaPuKOB (HYHKIIHIA.

CB000OHO omnepupoBaTh MOHATHSIMHU: OOJACTh ONPEACIICHUS U MHOMXECTBO
3HauYeHUN QYHKIHH, HYJIH QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA.

CB0o0OOIHO omepupoBaTh TMOHATUSAMU: UYETHBIE W HEUETHBIE (QYHKIUH,
nepuoanyeckue QyHKIUH, TPOMEKYTKH MOHOTOHHOCTU (DYHKIIMH, MAKCUMYMBbI U
MUHUMYMBbI (YHKIUM, HauOoJsblliee W HaWMEHbIIee 3HaueHHe (QYHKIMHU Ha
IPOMEXYTKE.

CB060OHO oneprpoBaTh MOHATUIMU: CTETIEHHAs (PYHKIUS C HATYypaJIbHBIM U
LeJIbIM T0oKa3aTesieM, rpauk CTENeHHON (YyHKIUU € HaTypalbHBIM M ILEJIBIM
nokaszaTeneM; rpauk KOpHS n-oil creneHu Kak (PyHKUMU OOpaTHON CTEHEHH C
HaTYpaJIbHbIM I10Ka3aTeJIeM.

OmnepupoBaTh NOHATUSMHU: JIMHEWHAs, KBaJpaTU4Has U JAPOOHO-TUHEIHAs
(YHKIMH; BBIIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TIOCTPOCHUE UX IPA(PUKOB.

CB06OHO omnepupoBaTh HMOHATHUSMHU: MOKa3aTelbHAas U Jorapu@muueckas
GbyHKIMM, WX CBOMCTBAa W TrpadUKH; HMCIOJIb30BaTh MX TpaduKd IJis PEIICHHS
YPaBHEHHUM.

CB06OHO oOmepupoBaTh MOHATUSMHU: TPUTOHOMETPUYECKAs] OKPY>KHOCTD,
oIpesieJIeHue TPUTOHOMETPUUECKUX (PYHKIIMI YUCIOBOTO apryMEHTAa.

Hcnonp3zoBaTh rpaduku GyHKIOUM A8 HCCIEIOBAaHUS IPOLECCOB U
3aBHCHMOCTEW MpHU pEelICHUU 3aJad U3 JAPYTruX yuyeOHBIX INPEIMETOB M PEabHOM
’KU3HU; BBIpAXXaTh (HOPMYITaMH 3aBUCUMOCTH MEXy BETUUUHAMHU.

Hayayia MaTeMaTrnueckoro aHaausa

CB0OOHO omepupoBaTh MOHATHAMH: apudMeTHyeckass U reoMeTpruuecKast
nporpeccusi, 0eCKOHEUHO yObIBaloIlasi reOMEeTpHUecKas MpOrpeccHsi; TUHEHHBIN U
HKCMOHEHLIUAIBHBINA pOCT, POpMyJsa CIOKHBIX MPOLEHTOB; UMETh MPECTABICHUE O
KOHCTaHTE €.

Hcnonb30BaTh MPOrpeccUM AJI PELIEHUs PEealbHbIX 337ad MPUKIAJHOTO

xXapakrepa.
CBoOOIHO oOmepupoBaTh MOHATUSIMU: MOCJIEAOBATEIBHOCTh, CHOCOOBI
3aJJaHus MOCJIEI0BATEIILHOCTEH, MOHOTOHHBIE u OTpaHUYCH HbIC
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MOCJIEIOBATENIBHOCTH; IOHUMATh OCHOBBI 3apOXKICHHUSI MAaTEMaTHUYECKOr0 aHaln3a
KaK aHaJM3a OECKOHEUHO MaJlbIX.

CBOOOIHO ONEpUPOBATH MOHATUSAMU: HENpPEpbIBHbIE (YHKIUU; TOYKU
pa3peiBa rpaduka GyHKIUHU; aCUMIITOTHI rpapuka PyHKIINH.

CB0oOOIHO omepupoBaTh MOHATHEM: (PYHKIMS, HENpPEpbIBHAs Ha OTPE3KE;
MPUMEHSATH CBOMCTBA HEMPEPBIBHBIX (DYHKIIMI 1JIs pelIeHHs 3a7au.

CBoOOIHO omepupoBaTh MOHATHSMHU: TIE€pBasi U BTOpas MPOU3BOJIHbBIE
dbyHKIMM, KacaTtelbHas K rpaduky QyHKIIUH.

Bbruucnsars npou3BoAHbIE CYMMBbI, IPOU3BEACHMS], YACTHOTO U KOMIIO3ULIUU
IBYX (DYHKIIMI; 3HATh TPOU3BOJIHbBIE AIEMEHTAPHBIX (PYHKIUH.

Hcnonb3oBaTh reoMeTpuueckuii U (U3HUECKU CMBICI MPOU3BOAHON s
pelieHus 3a1a4.

MHoecTBa 1 JIOTUKa

CBoOOIHO omepupoBaTh TMOHATUAMH: MHOXECTBO, OIEpaluy  Hajl
MHOKECTBAMH.

Hcnonb3oBaTh  TEOPETHKO-MHOKECTBEHHBIM — ammapar [JJsi  ONUCaHUs
peaNbHBIX MPOLECCOB W SIBICHUN, MPH PELICHUWU 3a/lad U3 JIPYruxX Yy4yeOHBIX
IPEIMETOB.

CB0OOIHO OIEepupoBaTh MOHATUSIMU: OINpPEJECICHHE, TEOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTEMaTUYECKOTO 00BEKTA, TOKA3aTENbCTBO, PABHOCHIbHbBIE
YpaBHEHUS 1 HEPABEHCTBA.

Uucna v BEIYUCICHUS

CBOOOIHO oOmepupoBaTh TMOHATUSIMHU: HATypallbHOE M IEJI0€ YHUCIIO,
MHOKECTBAa HATypPaJbHBIX U IEJNBIX YUCEI; UCIOJIb30BaTh NMPU3HAKU JIEIUMOCTH
uensix yncen, HOJl 1 HOK HaTypanbHbIX uncen JJid penieHus 3a1ad, IPUMEHATh
anroput™m EBknnna.

CBOOOIHO oOmEepupoBaTh MOHSATHEM OCTAaTKa IO MOJYJIO; 3alUCHIBATh
HATypaJIbHBIEC YMCJIA B PA3JIMYHBIX O3ULUOHHBIX CUCTEMAX CUMCIICHUS.

CB0O0OOIHO oOmepUpoBaTh MOHATHUAMH: KOMIUIEKCHOE YHCJIO U MHO>KECTBO
KOMIUIEKCHBIX YHCEI; MPEACTABIATh KOMIUIEKCHBIE YHUCIIA B anreOpandeckoil u
TPUTOHOMETPUYECKON (opMe, BBIMONHITH apu(METUUECKHUE ONEpallid ¢ HUMU H
n300paxaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHEHHUS U HEPABEHCTBA

CB0OOHO omepupoBaTh MOHATHSIMH: HUpPpAlMOHATIbHBIC, MOKA3aTEeIbHbIE U
jgorapu(MUUYECKUE HEPABEHCTBA; HAXOJUTb MX pEHIeHHS C [OMOIIbIO
PaBHOCWIBHBIX MIEPEXOJI0B.

OcyuiecTBisiTh  OTOOp KOpHEH NpH PEIICHHUH TPUTOHOMETPUYECKOTO
YpaBHEHHUS.

CB0o6OHO oOmepupoBaTh MOHATHEM TPUTOHOMETPHUUECKOE HEPaBEHCTBO;
OPUMEHATh  HEoOXoAuMble  (GOpPMYyNbl  JUIsl  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB.

CB00OOIHO onepupoBaTh MOHATUSAMM: CUCTEMA M COBOKYITHOCTh YPABHEHUH
U HEpPaBEHCTB; PAaBHOCWIbHBIE CHCTEMBI W CHCTEMBI-CJIEACTBHS; HAXOJIUTh
pEelIeHUs] CUCTEMbl M COBOKYIHOCTEH palMOHAIbHBIX, HWPPALMOHAIBHBIX,
MIOKA3aTeJbHbIX U JJOrapu(pMUUYECKUX YPaBHEHUI 1 HEPABEHCTB.
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Pematn parmoHaIbHbIC, UppanroHaIbHbIC, MOKa3aTeNbHEIE,
JorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPaBEHCTBA,
CoJieprKaIfe MOAYJIH U TapaMeTpBhI.

[TpumensaTs Tpadudeckre METOIBI ISl PEIICHHUS] YPAaBHCHU U HEPaBEHCTB,
a TaKKe 3a7ad ¢ mapaMmeTpami.

MonenupoBaTh peadbHBIE CHUTyallUM Ha S3bIKE anreOpbl, COCTaBIAThH
BEIDOKCHUS, YpaBHCHUS, HEPABCHCTBA W WX CHCTEMBI IO YCJIOBHIO 3aJayH,
WCCIIEIOBaTh TOCTPOCHHBIE MOJETH C HCIOJIB30BAaHUEM ammapara aireopsl,
WHTEPIPETUPOBATH TOJYICHHBIN PE3yJIbTAT.

OyHKIMHU U rpaduKu

Ctpouth Tpadukyd KOMIO3UIUK (PYHKIIUHA C TOMOIIBI0 AJIEMEHTApHOTO
UCCJICIOBAHUS U CBOMCTB KOMITO3HIIMH JIBYX (DYHKITUH.

Crtpouts reoMmeTpuueckre oO0pa3bl YpaBHCHHH W HEPaBEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH.

CBOOOJHO ONEpPUPOBATh TOHATHUAMHU: TpadUKH TPUTOHOMETPHUECKHUX
byHKIUHA.

[TpuMeHAT, (QYHKIUW IS MOJCIUPOBAHMS W HCCICIOBAHUS PeabHBIX
TPOIIECCOB.

Hadgana mareMaTH4ecKkoro aHaiamsa

Hcnonp30BaTh  MPOW3BOJHYIO  JJISi  WCCIENOBaHWS ~ (QYHKIMM  Ha
MOHOTOHHOCTb M SKCTPEMYMBI.

Haxonute Hambosnbliee M HaMeHbIIEe 3HAYEHUS! (YHKIUHM HENPEPHIBHOU
Ha OTpE3Ke.

Hcnonb3oBaTh NMPOU3BOAHYIO [JISl HAXOXKJEHHUS HAWIYYIIEro pelieHus B
NPUKJIAIHBIX, B TOM UHCJE COIHMAIbHO-d)KOHOMUYECKUX, 3ajavax, JJis
OTIpEJICICHUs] CKOPOCTH W YCKOPEHHs Tpolecca, 3aJaHHOro (QOopMyIoN WiH
rpauKoOM.

CBoOomHO omepupoBaTh TMOHATUAMH: TIEPBOOOpa3Hasi, OINpeAeIEHHbIN
WUHTETpal, HAaXOAWTh IEPBOOOPA3HBIE DIIEMEHTAPHBIX (YHKIMA W BBIYHCIATH
uHTerpal mno Gopmyne Hetorona — Jleibnuna.

HaxoauTe miomanayn miockux Guryp u 00bEMBI Tl ¢ TOMOIIBIO HHTETpaIa.

Nmers mpeacTaBieHHe O MaTeMaTHYECKOM MOJCIMPOBAHUU Ha TMPUMEpPE
coctaBieHus qudPpepeHnnanbHbIX YpaBHEHUH.

Pemate mpukiamneie 3a1a4d, B TOM YHCIE COIHAIBHO-D)KOHOMHUYECKOTO H
¢duznuecKoro xapakrepa, CpeACTBAMU MAaTEMATHIECKOTO aHAIH3a.

OcBoeHue yuebHoro kypca «l'eomeTpus» Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus JIOJDKHO OO0ECNeYrBaTh JOCTIDKEHUE CHCAYIONUX TPEIMETHBIX
00pa3oBaTeIbHBIX PE3YIHTATOB:

CBOOOMHO oOmMEpHPOBATH OCHOBHBIMH TIOHSATHSIMH CTEPEOMETPUHU TIPHU
pEIICHNUH 337249 U MMPOBEICHUHA MAaTEeMAaTHUECKUX PACCYKICHUH.

[IpyuMeHATh aKCHOMBI CTEPEOMETPUU M CIICJICTBUS W3 HUX TMPU PEIICHUU
TCOMETPUICCKUX 3a1a4.

KnaccudumupoBats B3aMMHOE paCIONIOKEHUE TPSIMBIX B TPOCTPAHCTBE;
MJIOCKOCTEH B MMPOCTPAHCTBE; MPSMBIX U INTIOCKOCTEH B IPOCTPAHCTRBE.

CBoOomHO omepupoBaTh TMOHATHSAMH, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXKY MPSMBIMU B IPOCTPAHCTBE; MEXKY MPSIMOUN U TUIOCKOCTHIO.
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CB00OIHO onepupOBaTh NOHATUSIMH, CBI3AHHBIMU C MHOTOIPAaHHUKAMHU.

CB0OOOIHO pacro3HaBaThb OCHOBHBIE BHJbl MHOTOIPAaHHHUKOB (TIpHU3Ma,
nupamMuaa, NpsSMOYTOJIbHBIN Napajjiesenunen, Kyo).

KnaccudunmpoBate ~ MHOrorpaHHUKHM,  BbIOMpas  OCHOBaHUSA  JJiA
KJ1accu(UKaLUU.

CBoOOnHO  omepupoBaTh  MOHATUAMH, CBS3aHHBIMH C  CEYECHUEM
MHOTOI'PAaHHUKOB TUIOCKOCTBIO.

BbInosiHATh napajienbHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
MPOEKTHUPOBaHUE (UTyp HA TUIOCKOCTh; BBINOJHATH H300paxkeHus Guryp Ha
MJI0CKOCTH.

Ctpouth Cce4eHHs] MHOTOIPAHHHMKOB Pa3IWYHBIMH METOJAMH, BBITIOJHATH
(BBIHOCHBIE) IIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (Uryp: BUA
CBEpXY, COOKY, CHU3Y.

Boruucnars  miuomanyd  MOBEPXHOCTEH  MHOTOTPAHHUKOB  (IpH3Ma,
NUpPaMKIa), TEOMETPUUECKUX TEJ C MPUMEHEHHEM (POPMYIL.

CB00OOHO onepupoBaTh MOHATUSIMU: CUMMETPHUS B MPOCTPAHCTBE; IEHTP,
OCbh U IJIOCKOCTh CUMMETPHUU; LIEHTP, OCh U MJIOCKOCTh CHMMETPUU (PUTYPHI.

CB00OOIHO oOIEepUpOBaTh MOHSTHUSIMH, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpJIMHATaM B ITPOCTPAHCTBE.

BoInosiHATh 1elicTBUS HAJl BEKTOPAMHU.

Pemate 3amaun Ha [10Ka3aTENbCTBO MATEMATHMYECKUX OTHOIICHUM W
HaXO0XJICHHUE T'E€OMETPUYECKUX BEJIWYUH, MPUMEHSS HW3BECTHBIE METObI MpH
PEIIeHNH MaTeMaTHYECKHUX 3aJ1a4 TTOBBIIIEHHOTO ¥ BBICOKOT'O YPOBHSI CIIOKHOCTH.

[IpumensaTh mpocTeillive MpOrpaMMHBIE CPEACTBA UM DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI TP PEIICHUU CTEPEOMETPUUECKUX 3a/1a4.

N3Bnekatp, mnpeoOpa3oBbIBATh M HUHTEPIPETHUPOBATH HHPOPMALHIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO Ha YepTexax H
PHUCYHKaX.

[IpumeHnsT, MONMyYEHHBIE 3HAHUS HA  TPAKTUKE: CpaBHUBATH U
aHAM3UPOBATH PEANIbHBIE CUTYAIlUU, IPUMEHSTh U3YUCHHBIC MMOHATHUS B MPOIIECcCe
MOKCKA PEUICHUsI MaTEMAaTUYECKU CHOPMYIMPOBAHHON MPOOJIEMBbI, MOJIETUPOBATH
peanbHble CUTyallud Ha S3bIKE N€OMETPUH, UCCIEAOBATH NOCTPOCHHBIE MOJEIU C
HCIIOJIb30BaHUEM I'€OMETPUUECKHUX MOHITHI U TEOpeM, anmapaTa ajareopbl; penarh
IIPAKTUYECKUE 3a/1a4U, CBA3AHHBIE C HAXOKIEHUEM F€OMETPUYECKNX BEIUYHH.

HNmets npenctaBieHuss o0 OCHOBHBIX JTamax pa3BUTHS TE€OMETPUHU Kak
COCTaBHOM YacTH (yHIAMEHTA PA3BUTHS TEXHOJIOTHIA.

CB0oOOHO oOmepupoBaTh MOHATUSAMH, CBSI3aHHBIMU C HWJIMHIPUYECKOM,
KOHMYECKON U CPepruyecKoi MOBEPXHOCTAMHU; OOBSICHATH CIOCOOBI TIOTYUYCHHS.

OnepupoBaTh NOHATHSAMH, CBS3AHHBIMU C TEJaMU BPAILECHHS: LUIUHAPOM,
KOHYCOM, c(epoii u mapom.

PacrioznaBaTh Tena BpamieHust (IWIMHAP, KOHYC, cdepa U map) U O0bICHATH
CHOCOOBI MOTYYEHUS TEJl BpALLICHUS.

Knaccudunmposats B3auMHOE pacnoyioskeHue chepbl U TIOCKOCTH.

BblUuCIIATE BEIMYMHBI 3JIEMEHTOB MHOIOTPAHHUKOB M TEJl BpallCHUS;
OOBEMBI M IUIOIIAJM TIOBEPXHOCTEW MHOIOTPAHHUKOB U TeJl BpalleHMS,
r€OMETPUYECKUX TeJl C IPUMEHEHUEM (HOPMYII.
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CB00OOHO OMEpUPOBATH MOHSATUSIMHU, CBSI3AHHBIMM C KOMOWHAITUSIMH TEJ
BpalleHUs] U MHOTOTPAaHHUKOB: MHOTOT'PAHHUK, BIIMCAHHBINA B chepy U ONHCaHHBIN
okoJio cepsl; cepa, BMCaHHAS B MHOTOTPAHHUK WJIU TEJIO BPAILICHHUS.

BbluncnsaTh COOTHOILIGHUSI MEXKY IUIOMIAASMU MTOBEPXHOCTEH U 00BEMaMuU
MOAOOHBIX TEJl.

N3o0paxate wu3ydaembie (QUTYpBI; BBIMIONHATH (BBIHOCHBIE) IUIOCKHE
YepTeX U W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP: BHI CBEpXY, COOKY, CHH3Y;
CTPOUTH CEUCHUS TEJ BpaIlCHUSI.

W3Bnekatb, HMHTEPHPETHPOBATHL M MNPEOOPa30BbIBATH HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUTypaX, MPEACTaBICHHYIO Ha 4YepTekax U
PUCYHKaX.

CB00OIHO OTIEPUPOBATH OHATHUEM BEKTOP B MPOCTPAHCTBE.

BrInonHsATh onepanuu HaJl BEKTOPaMHU.

3aiaBaTh MJIOCKOCTh YPaBHEHHEM B JIEKApPTOBOM CHCTEME KOOPAUHAT.

Pemiath reomeTpudeckue 3a1aund Ha BHIYUCIICHUE YTJIOB MEXKY MPSIMBIMU U
IJIOCKOCTSIMU; BBIYMCIIEHUE PACCTOSHUNA OT TOYKHU JO IUIOCKOCTH; B IIEJIOM, Ha
IPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PEIICHUH.

CBo0OOMHO oOmepupoBaTh TMOHATHUSMH, CBSI3aHHBIMM C JIBIDKCHUEM B
MIPOCTPAHCTBE; 3HATh CBOMCTBA JBUKECHUM.

BrinonHATh HW300pakeHUST MHOTOTPAHHUKOM U TeJl BpAICHHS TIPU
napajuieJIbHOM IEPEHOCE, IEHTPAIbHON CUMMETPHUH, 3€pKaIbHON CUMMETPHUH, IPU
MOBOPOTE BOKPYT MPAMOM; MpeoOpa3oBaHus MOJ00Us.

Crpouth cedyeHUs] MHOTOTPAaHHMKOB M TE€J BpAILCHHS: CEYEHUs LUIUHIpA
(mapaymienbHO M MEPIEeHIUKYISIPHO OCH), CEYeHHUs KoHyca (mapajuieibHoe
OCHOBAHUIO U MIPOXOJISIIEE Yepe3 BEPIINHY), CEUEHUS 1apa.

Hcnonp3oBaTh METOABI TOCTPOCHUS CEUYEHUH: METOJ CIENOB, METOL
BHYTPEHHET0 MPOEKTUPOBAHUSI, METO]] IEPEHOCA CEKYLIEN MJIOCKOCTH.

Jloka3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS.

[IpumensaTy reomeTpuueckue (axKThl JUIsi PEHICHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEeANoJaraliuX HECKOJIbKO IIaroB PEUICHUs, €CIU YCIOBUS TPUMEHEHUS
3a/1aHbI B IBHOW W HESIBHOU dopme.

Pemlath 3amaum Ha J0Ka3aTENbCTBO MAaTEMAaTUYECKUX OTHOLICHUM U
HaX0XJICHUE T€OMETPUUECKUX BEIUUHH.

[IpuMeHsAT, TpOrpaMMHBIE CPEJICTBA U JJIEKTPOHHO-KOMMYHHUKAIIMOHHbIE
CUCTEMBI [IPU PEIICHUU CTEPEOMETPUUYECKHX 3a1ay.

[IpuMeHATh NONyUYEHHBIE 3HAHUS HA MPAKTUKE: CPAaBHUBATh, aHAJM3UPOBATh
U OLICHUBATh pPEANIbHBIE CHUTYallMH; MPUMEHITh M3YUYEHHbIE TMOHATUS, TEOPEMBI,
CBOICTBAa B TMpOIECCE IMOWCKA PEIMICHUS MAaTeMaTU4ecKu CEHOPMYITUPOBAHHOM
mpoOJeMbl, MOJCIUPOBATh pEATbHBIE CUTyallMM Ha S3bIKE T'C€OMETPHH,
HCCIIEI0BATh TOCTPOCHHBIE MOJENH C UCIIOIB30BAHUEM T'€OMETPUUYECKUX MOHATHI
U TeopeM, ammapaTta anreOphl; pemraTh NPAKTUYECKHE 3a/laud, CBS3aHHBIE C
HaX0XJICHUEM T€OMETPUUECKUX BETUYHUH.

Nmets mpeactaBieHus 00 OCHOBHBIX JTalax pa3BUTHUSI T€OMETPHUM Kak
COCTaBHOM YacTu (pyHIaMEeHTa Pa3BUTHS TEXHOJIOTHIA.
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OcBoenue yudeOHOro kypca «BeposSTHOCTb M CTAaTUCTHKa» Ha YPOBHE
cpeliHero oOuiero odbpa3oBaHMs AOHKHO OOecneynBaTh JOCTHXKEHUE CIAEAYIOMIMX
IPEJIMETHBIX 00PA30BaTENIbHBIX PE3YIbTATOR:

CB00OOHO onepupoBaTh MNOHATUIAMU: Ipad, MIOCKUI rpad, cBA3HBINA rpad,
nyTb B rpade, Lenb, LUK, AEPEeBO, CTENEHb BEPIIMHBI, JAEPEBO CIY4YailHOro
DKCIEPUMEHTA.

CB00OOHO oOmEepUpOBaTh MOHATUSIMU: CIyYaWHBIA HKCIEPUMEHT (OIBIT),
clly4ailHOoe coObITHE, IEeMEHTApHOE CIy4dallHOe COObITHE (3JIEMEHTApHBIM HCXO[T)
CIIy4ailHOTO  OMbITA; HAXOAUTb BEPOSTHOCTU COOBITMM B  ONBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSMH.

Haxonute u popmynupoBaTh COOBITHS: NIepeceyeHne, 00beTMHEHUE TaHHbBIX
COOBITHI, COOBITHE, TPOTUBOIMOJIOKHOE JAaHHOMY; HCIOJIb30BaTh JAHATPAMMBI
Dlinepa, KOOPAWHATHYIO NPSIMYIO JUIS peLIeHUsl 3a7a4; MoJIb30BaThCs (HOpMyIoi
CJIOKEHUSI BEPOSITHOCTEN ISl BEPOATHOCTEN ABYX U TPEX CIIydalHBIX COOBITHH.

OnepupoBaTh  MNOHATUSIMH:  YCIIOBHAs  BEPOATHOCTb,  YMHOYKECHHE
BEPOATHOCTEH, HE3aBUCHMBIE COOBITHS, JEPEBO CIYyYallHOTO OSKCIEPUMEHTA;
HaXOAUTh BEPOSTHOCTH COOBITUHA C TMOMOUIBIO TpaBWJIa YMHOXKEHHUS, AepeBa
CIIy4ailHOTO OMbITa, HCIOJNB30BaTh (POPMYIy MOJHOW BEPOSTHOCTH, (HOPMYITy
baiieca npu pemenun 3aga4; onpeaessITh HE3aBUCUMOCTh COOBITUH 10 (popmyIie u
[0 OpraHU3aluy CIy4alHOr0 SKCIIEPUMEHTA.

[IpumeHsAT, W3y4deHHblE KOMOWHATOpPHBIE (OPMYJBI [JISl TEpeUHUCICHUs
AJIEMEHTOB MHOYECTB, JJIEMEHTApPHBIX COOBITUN CIYyYalHOTO OIbITAa, PEIICHHUS
3a/1a4 110 TEOPUH BEPOSITHOCTEM.

CBoOOIHO omepupoBaTh TMOHATUSMU: OWHAPHBIA CIyYaWHBIM  OIBIT
(uctipiTaHuE), yClieX M HeyJada, HEe3aBUCHUMBIE HCIBITAHUS, CEPHUsl HCIBITaHU;
HaXOJUTh BEPOSITHOCTH COOBITUH: B CEPUU HUCIBITAHWM 10 TEPBOro ycrexa; B
CepuHu UCIbITaHUN BepHyJUIM; B ONBITE, CBA3AHHOM CO CIIy4allHBIM BBIOOPOM U3
KOHEYHOUW COBOKYITHOCTH.

CB0OOIHO OnepupoBaTh MOHATUSMU: ClIydaliHas BEIWYMHA, pacIpeieTICHUue
BEpPOATHOCTEH, HaMarpamMma pachpeneieHus, OWHapHas cllydaiiHas BeJWYHHA,
reOMETpUIECKOe, ONHOMHUAIBHOE pacipeielieHuE.

OnepupoBaTh MOHATHAMM: COBMECTHOE PACIpPEICIICHHE JBYX CIIy4ailHbIX
BEJIMYMH; WCII0JI30BaTh TAOJMIly COBMECTHOTO PACIPEIEIICHHS ABYX CIy4alHBIX
BEJIMYMH JUISl BBIICICHUS PACIPENCIICHUS KaXXIO0M BEJIUYUHBI, ONPEACICHUS
HE3aBUCHUMOCTH CIIy4YalHBIX BEJIMYMH.

CB060IHO OMepUpPOBaTh NOHATHEM MAaTEMATHUECKOTO OKUIAHUS CIIydailHON
BEJIMYMHBI (pacnpe/iesieHus1); TPUMEHITh CBOWCTBA MAaTeMaTUYECKOI'0 OKUJIaHMS
MIpU PELICHUU 337a4; BBIYHCISTH MATEMAaTHUYECKOE OKUJIaHHEe OWMHOMHUAIBLHOIO U
r€OMETPUYECKOTO PACIIPEAECICHUN.

CB06OHO OmEepUpPOBATH MOHATUSAMU: AUCIIEPCHS, CTAHAAPTHOE OTKIOHEHHE
CIIy4allHOM BEJIMYMHBI; NPUMEHATh CBOMCTBA JUCIIEPCUU CIYYaWHOW BEIUYUHBI
(pactipenenieHrs) IpU PEUICHUM 337a4; BBIUMCIATH AUCHEPCHUIO M CTaHIAPTHOE
OTKJIOHEHHE F€OMETPUUYECKOTO U OMHOMHAJIBHOTO PACIPEEICHUIA.

Boluncnsath BBIOOpOYHBIE XapaKTEPUCTUKUM 1O JaHHOM BbIOOpKE U
OLICHUBATh  XAPAKTEPUCTUKU  TIECHEPAIIBHOM  COBOKYIIHOCTHM  JAHHBIX IO
BBIOOPOYHBIM XapakTepucTukaMm. OLeHUBAaTh BEPOSITHOCTU COOBITUH M MPOBEPATH
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pocCTeHIre CTaTUCTUYCCKUC THITOTE3bI, MOJIB3YSCh U3YYCHHBIMH
pacrpeeIeHUsIMU.
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2. CTpyKTypa M coaepxaHue y4eOHOM JUCHUILINHBI.
2.1. O0bem yueOHOM TMCHUNJIMHBI M BUIbI Y4e0HOH padoThbl.

O0Bem

Bua yueoHOI padoThl
Yy p gacax

O0beM 00pa3oBaTe/IbHOIM MPOrpaMMbl yueoHo# aucuumiuabl | 340

B T.4. B JOpMeE MPaKTUUECKOMN MOArOTOBKH 0

W3 o6miero oorema:

TEOpEeTHYECKOe 00yUueHne 0
NPaKTUYECKUE 3aHATUS 322
camocTosTeIbHas pabora 0
KOHCYJIbTalluU 0
IIpome:xxkyTouHas arTectanus B popMe IK3aMeHa 18
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2.2. TeMaTH4eCKHil IUVIAH U COeP:KaHUE YUeOHOU M CIUILJINHBI.

HaumenoBanue
pa3aesioB U TeM

Copaep:xxanue y4yeOHOro marepuajia U (opMbl OpPraHu3alUu AeATeIbHOCTH
o0yuyarwimuxcsi

O0bem B uacax /
TOM  4YHcjie B
dopme
NMPaKTHYEeCKOMH
MOATOTOBKH

Koapbl
KOMIIETEHIINH,
(¢popmupoBanuio
KOTOPBIX
CIocoocTByeT
3JIEMEHT
MPOrpamMMbl

2

3

4

azjiena 1. Anreépa u Hayajla MAaTeMaTHYeCKOT0 aHAJIHU3a

167/0

Tema 1.1. MHOX€ECTBO

)IGfICTBI/ITCJ'IBHBIX YHUCCII.

MHoOro4ieHsl.

ParmonanbHble ypaBHEHHS
1 HepaBeHCTBA. CHCTEMBI

JINHEMHBIX YpaBHEHUH.

Conepxanue yueOHOro marepuaja: MHOXeCTBO, ONepalliyd HaJl MHOXECTBAMU U
ux cBoictBa. Jlmarpammel Oiinepa — Benna. IlpuMeHeHue TEOpETHKO-
MHO>XECTBEHHOI'O  amnmapara i pelleHdus 3agad. PanuvoHanpHble  4ucona.
OOBIKHOBEHHbIE U JIECATUYHBIE OPOOH, MPOLEHTHI, OECKOHEUHbIE MEPUOANYECKUE
npobu. I[lpumenenue apoOeil W MPOLEHTOB JUIsl pPEHICHHs MPUKIAAHBIX 3a]ad.
JevictBuTenbHble  yuciaa.  PalmoHanbHblE W UppAIllMOHAJIBHBIE  YHCIA.
Apudmernueckue  omepauuu € JCHUCTBUTEIbHBIMU  4YucIaMH.  Moaynb
JNEHCTBUTENLHOTO 4YKCIa U ero cBoicTBa. [IpubmmkEHHbIE BBIUMCICHUS, MpaBHUIia
OKpYIJICHHS, NMPUKHJKA W OLEHKa pe3yibTaTa BbIYMCICHUH. OCHOBHBIE METOJbI
pELICHUS 1IeNIBIX U IPOOHO-pallMOHATbHBIX YPAaBHEHUHM U HEPaBEHCTB. MHOTOUICHBI
OT OJIHOW IepeMeHHOM. JlenieHrne MHOTO4YIeHa Ha MHOTOWIEH ¢ ocTaTKkoM. Teopema
besy. MHorousnensl ¢ nensiMua kKodduimenramu. Teopema Buera. Pemenue
CUCTEM JIMHEHHBIX YpaBHEHUU. Marpuna CHUCTEMBl JIMHEHWHBIX YPaBHEHUU.
Onpenenutens MaTpuilbl 2X2, €ro TEOMETPUYECKUM CMBICII M CBOMCTBA;
BBIYMCJICHUE €r0 3HAYEHHUsI; NPUMEHEHUE OINpENENUTEeNs JUIsl PELIEHUS CHUCTEMBbI
JMHEWHBIX YypaBHEHUW. PellleHWe NPUKIATHBIX 3a/7ad C TOMOIIBI CHCTEMBI
JINHEWHBIX YPaBHEHUM.

18/0

B ToM yucie npaKTHYeCKHe 3AHATHA:
IIpakTnueckas pa6ora Nel) MHOecTBO, ONEpallMd HaJl MHOXXECTBAMH M HX
cBoiicTBa. [lnuarpammel Diinnepa—DBenHa.

2/0

yuciaa. OOBIKHOBEHHBIE U

IlpakTnueckas pabora Ne2) PaunonaibHble

2/0

OK 1-9,
IIK 11.1




JIECSITUUHBIE IpOOH, IPOLIEHTHI, OECKOHEUHBIE IEPUOJUUECKUE JPOOH.

IIpakTnueckas padora Ne3) [Ipumenenue apoOell M MPOLEHTOB JUIsl PELICHUs

MPUKIATHBIX 3a1a4. [[pubnmk€HHbIC BHIYUCICHUS, TPaBUiIa OKPYTJICHUS], TPUKUIIKA 2/0
Y OIIEHKA PEe3yJIbTaTa BBIUUCICHUN.
IIpakTtuueckass pa6ora Ned4) JledicTButenbHble uuncia. PamnuoHanbHble |
WppaloHalIbHbIE 4YKcla. ApupMETHYECKHe Omepanuud C  JIeWCTBUTEIbHBIMU 2/0
YUCJIAMH.
IIpakTHyeckass padora NeS) Monynp IEHCTBUTENBHOIO YHCIA U €TO CBOWCTBA.
OcHOBHBIE METOJBI pEHICHUS WEIbIX U JPOOHO-pallMOHATBHBIX YpaBHEHUN U 2/0
HEPaBEHCTB.
IIpakTuyeckass padora Ne6) MHorowieHsl OT OJHOM nepemeHHOW. JleneHue 2/0
MHOTOYJIEHA HA MHOTOYJIEH C OCTaTKOM.
IIpakTuyeckas padora Ne7) Pemenue cucTteM JUHEWHBIX ypaBHeHUM. Marpuia 2/0
CUCTEMBI JIMTHEWHBIX YPAaBHEHUH.
IIpakTuyeckas padora Ne§) Onpenenurens MaTpuibl 2X2, €ro T€OMETPUUYECKHI 210
CMBICJI U CBOWMCTBA; BBIUYNCIICHUE €r0 3HAUYCHHUS.
IpakTuueckasn padora Ne9) [IpumMeHeHre onpeaeauTeNst s PEIICHUS CUCTEMBI 210
JINHEWHBIX YPaBHEHUM.
Tema 1.2. Harypansubie u | Coaeprxanne yueOHoro marepuasa: HatypanbHbie u 1enble uyncia. [I[pumenenue
[EJIBIE YHCIIa. npuszHakoB genuMoctu uenbix ynces, HOJ u HOK, octaTkoB o moayito, 4/0
anroputMa EBKiMIa AJi pelieHus 3aa4 B [EeJIbIX Yuciaax OK 1-9,
B ToM ymciie npaKTHYECKHE 3aHATHS: K 11.1
IpakTuyeckas padora NelO) HarypanabHbie U 1e/IbIe YHCIIA. 2/0
IpakTuyeckas padora Nell) Pemierne 3a1a4 B I[E/IbIX YUCIIAX. 2/0
Tema 1.3. KowmmekcHsie | Conep:kanue y4eOHoro martepuana: KommiekcHbie uucia. AnreOpanueckas H
YyHUCIa. TpUrOHOMETpHuYeckass (OpPMBI 3amMHCH KOMIUIEKCHOTO 4Hcla. ApupMeTHUYeCKHe
omepanuy C KOMIUIEKCHBIMH uuciaMH. F300pakeHue KOMIUIEKCHBIX YHCENl Ha 10/0
KoOopauHaTHOM miockoctu. Popmyna Myaspa. KopHu n-oii cremeHu u3 OK 1-9,
KOMIUIEKCHOTO uucia. [IpuMeHeHHe KOMIUIEKCHBIX YHCel IS PEeLIEHUs K 11.1
(bU3MYECKUX U TEOMETPHUECKUX 3a/1a4.
B ToM unciie NpaKTHYeCKHE 3aHATHS:
Ipaktuueckas pa6ora Nel2) KomrmuiekcHeie umcna.  @Dopmbl  3amucu 2/0
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KOMINJICKCHOT'O YHCJIa.

IpakTuueckas padora Nel3) Apudmerndeckue omepanud € KOMILICKCHBIMH
YUCJIAMHU.

2/0

IpakTuueckass padora Neld) H3o0paxkeHHWEe KOMIUICKCHBIX YHCEN Ha
KOOPJIMHATHOM IMJIOCKOCTH.

2/0

IpakTuueckass padora Nel5) dopmyna Myaepa. Kopuu n-oit cremenu u3
KOMIUIEKCHOTO YHCIIa.

2/0

IMpakTuueckas padora Nel6) IlprMeHeHHEe KOMIUIEKCHBIX YHCET IS PEIICHHS
(DUBUYECKUX U TEOMETPUYECKUX 3a/1a4.

2/0

Tema 1.4. OyHkimum u
rpauKkH. Crenennast
byHKIUSA c EJIBIM
MoKa3aTeseMm.

Coaep:kanue y4eOHOro marepuana: QDyHKUUS, CHOCOOBI 3amaHUs (PYHKUIUU.
Bzaumuo oOparubie ¢ynkuun. Kommosunus ¢ynkuuit. I'padux  dyskumu.
DOneMeHTapHble TMpeobpazoBaHusi rpadukoB (yHkmmii. OOIaCTh ONpeeTIeHHus U
MHO>KecTBO 3HaueHu# pynkiuu. Hynu @ynkuuu. IIpomexyTku 3HAaKOTIOCTOSIHCTBA.
Uetapie wu HeuértHble ¢yHKuU. [lepuomnueckue ¢Gynkuuu. [IpomexyTku
MOHOTOHHOCTH (YHKIIMA. MakcuMyMbl U MUHUMYMBI (pyHKmnu. Hawmbombinee u
HauMeHblllee 3HadeHHe (YHKIMHM Ha mpomexyTke. JIuHelHas, KBaapaTuyHas U
NpoOHO-NMMHEeWHass (GYHKIUH. OJIEMEHTapHOE HCCIeOBaHHWE U IMOCTPOCHHE
rpadukoB 3tux ¢yHKuid. CTeneHb ¢ LEIbIM IMoka3areneM. burom HproToHa.
Crenennas ¢yHKUMS C HaTypaJbHbIM M IelbIM Moka3areneMm. EE& cBoiictBa u

rpadguk

18/0

B ToM unciie IpakTHYeCcKHEe 3aHATHS:
IIpakTuueckas padora Nel7) dyukuwms, crnocoObl 3amaHus (QyHKIUH. B3anMHO
obOpatHbie pyHKIMK. KoMmosumus GyHKITUH.

2/0

IpakTuyeckas padora Nel8) I'paduk byHKIMN.

2/0

IpakTuyeckass padora Nel9) DriemeHtapHble TmpeoOpa3oBaHuss TpapuKOB
GyHKIHIA.

2/0

IMpakrnyeckasi pagora Ne20) OOnacTe ONpENENCHUS U MHOXKECTBO 3HAUCHUIA
¢ynkuuu. Hynu ¢pynkiun [IpoMexyTKu 3HaKOIIOCTOSHCTBA.

2/0

IMpakTnyeckasi padora Ne2l) Yérueie n Heu€rHbie (yHkuuu. I[lepuomumyeckue
¢GyHKIMH.

2/0

IpakTuyeckass padora Ne22) IIpoMeKyTKM MOHOTOHHOCTH  (DYHKIIHH.
MakcuMymMbl U MUHUMYMBl (yHkuuu. Haumbosblliee M HauMeHbllee 3HAYCHHE

2/0

OK 1-9,
IIK 11.1
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(GYHKIMU Ha TPOMEKYTKE.

IMpakTuyeckass padora Ne23) JluneiiHas, KBajpaTU4Has M JPOOHO-JHMHEHHAsS
(GyHKIMH. DJIEMEHTapHOE UCCIICOBAHUE U TIOCTPOSHUE TPAPUKOB ITHX (YHKIIHA.

2/0

IpakTuyeckas padora Ne24) CreneHs ¢ 1eabIM MokaszareneM. bunom HeloToHa.

2/0

IpakTuyeckas padora Ne25) CreneHHas (GYHKIMS C HATypajdbHBIM M IEIBIM
nokasarenem. E€ cBoiicTBa u rpaduk.

2/0

Tema 1.5.

Cojaep:kanue yuyeOHOro Martepuana: ApupMETHUYECKUH KOPEHb HATypalbHOU

Apudmernyeckuii KOpeHb
n-ou CTEIICHU.
HppaunonaisHbie
YPaBHEHUS.

CTeneHu U ero cBoicTBa. [IpeoOpa3oBaHMsI UMCIOBBIX BBIPAKEHUH, COJEpPIKAIIMX
cTeneHn U KopHHU. MppanumonanbHble ypaBHeHHsS. OCHOBHBIE METOJbI PELICHUs
UppalMOHAJIbHBIX ~ YpaBHeHHMH  PaBHOCHIIbBHBIE — TEpexoapl B pEIICHUU
WppalMoOHabHBIX YypaBHeHHH. CBoMCTBa M rpagukK KOpHS Nn-OM CTENEeHH Kak
(GyHKIIMM 00paTHOM CTENEHU C HATYpaJIbHBIM MTOKA3aTEeJIeM.

6/0

B ToMm unciie IpaKTHYECKHE 3aHITHA:

IpakTuueckas padora Ne26) Apudmerndyeckuii KOpeHb HATypaJbHOW CTCIICHH U
ero cBoiictBa. [IpeoOpa3oBaHusl YHCIOBBIX BBIPAKEHUH, COACPKAIINX CTCIICHH M
KOPHH.

2/0

IpakTuueckas padora Ne27) HpparnpoHansHbie ypaBHeHHs. OCHOBHBIE METO/IbI
pelleHNs HMppalMOHANbHBIX YpaBHEHHMH. PaBHOCWIIBHBIE MEpexoabl B pEIICHUU
VppallMOHAJIbHBIX YpaBHEHUI.

2/0

IpakTuueckas padora Ne28) CpoiictBa M rpaduK KOPHS N-O CTEMEHH Kak
(GyHKIIMU 00paTHOW CTENIEHH C HATYpaJbHBIM MIOKA3aTEeIIeM.

2/0

OK 1-9,
IIK 11.1

Tema 1.6. ITokazarennHas
¢bynkus. [lokazarenpHbie
ypaBHEHHUSI.

Conepxanue yuyeOHOro marepuasa: CTeneHp ¢ pallMOHAJIbHBIM [TOKa3aTeseM U e€
cBoiictBa. IlokazarenpHas QyHKuus, e€ cBoiictBa M rpaduk. Mcmonb3oBaHue
rpadpuka GyHKIUUM I8 pemieHus ypaBHeHui. [loka3aTenbHble ypaBHEHUS.
OCHOBHBIE METO/IbI PELICHUS TOKA3aTEIbHbIX YPABHEHH.

10/0

B ToM unciie npaKTHYeCKHe 3aHATHS:
IMpakTuyeckass padora Ne29) CreneHb C palMOHAIBLHBIM IOKa3aTeneM H e
CBOMCTBA.

2/0

IMpakTuyeckas padora Ne30) [TokazarenbHas QyHKIHS, €€ CBOHCTBA M rpaduK.

2/0

IpakTuyeckas padora Ne3l) Vcnonp3oBanue rpaduka QyHKIUU JUIS PELHICHUS
YpaBHEHUM.

2/0

OK 1-9,
IIK 11.1
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IpakTuyeckas padora Ne32) [lokazarenbHble ypaBHEHUSL.

2/0

IpakTuueckas padora Ne33) OCHOBHBIC METOMABI PEIICHHS MOKa3aTeIbHBIX

N 2/0
yYpaBHEHUH.
Tema 1.7. | Conep:xkanue y4yedHoro martepmuana: Jlorapupm uucna. CpoiicTBa norapudpma.
Jlorapudmuueckas Hlecatuunble W HaTypaibHble Jsorapudmel. [IpeoOpa3oBanue BbIpakKeHUH,
GbyHKIIHA. coaepxanux jorapudmel. Jlorapudmudeckas ¢GyHkius, €€ CBOMCTBA M TpaduK. 10/0
Jlorapudmuueckue Wcnonb3oBanue rpaduka QpyHKIuM A pemieHus ypaBHeHHM. Jlorapupmuueckue
YpaBHEHHUS. ypaBHeHHs. (OCHOBHBIE METOIBl PpEIICHHUS JIOTAPH(PMHUUYECKHX  YpaBHEHH.
PaBHOCHIIbHBIE TIEPEXO/Ibl B PELLICHUH JIOTApU(PMUUECKUX YPaBHEHH.
B ToM yuciie npakTHYecKHe 3aHATHA:
Mpakruueckasn padora Ne34) Jlorapudm uyumcima. CBoiictBa Jjorapudma. 210 OK 1-9
JlecsiTuuHble U HATYpaJIbHBIE JJOTAPU(PMBI. K 11 1’
IpakTuueckasn padora Ne35) IIpeoOpasoBaHue BBIPOKEHHH, COJAEPIKAIINX 210 )
JIoTapU(PMBI.
IpakTuueckas padora Ne36) Jlorapudpmuueckas QyHKIHS, €€ CBOHCTBA | 210
rpaduk. Mcnons3oBanne rpaduka GyHKIMU AJ1 pEIICHUS] YPABHCHHIA.
IpakTuueckas padora Ne37) Jlorapudmuueckue ypaBHeHus. OCHOBHBIE METOIbI 210
pelieHus JorapupMuIecKux ypaBHEHUH.
Ipaktuueckass padora Ne38) PaBHOCWIBHBIE IIEPEXOAbI B  PEIICHHH 210
Jorapu(pMUUECKUX YPAaBHEHHIA.
Tema 1.8. | Conepxanue y4eOHoro marepuaa: OCHOBHbIE METO/Ibl PELIECHUS OKA3aTEIbHbIX
UppatnmonaisHele, u sorapupmMudecknx HepaBeHCTB. OCHOBHBIE METOJIbl PEIIEHUS] MUPPALMOHAIBHBIX 6/0
MoKasaTeabHbIe U | HepaBeHCTB. ['paduueckue METOAbI pelieHUs] WPPAllMOHATIbHBIX, MOKAa3aTeNbHbBIX U
norapupmMuIecKue Jorapu(MUUECKUX YpaBHEHHUI U HEPaBEHCTB.
HEPaBEHCTBA. B ToM yuciie npakTHYecKHe 3aHATHSA: OK 1-9
IpakTuyeckass pagora Ne39) OCHOBHBIE METO/bI PEIICHHS HPPALIMOHATBHBIX 2/0 K li 1’
HEPaBEHCTB.
IMpakrnyeckasi pagora Ned0) OcCHOBHbIC METOJbI PEUICHHS MOKA3aTeNbHBIX U 2/0
Jorapu(MUUECKUX HEPABEHCTB.
IpakTuyeckas padora Nedl) ['padmueckre METOIBI PEIICHHS HPPALMOHAIBHBIX, 2/0
MOKa3aTeIbHBIX U JOTapu(PMUUECKUX YPaBHEHUI U HEPABEHCTB.
Tema 1.9. Cucremsl | Conep:xxanne y4yeOHOro marepuaja: CucreMa M COBOKYIMHOCTb YPaBHEHMIA. 6/0 OK 1-9,
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paIoHaIbHBIX,
HPPaIMOHALHBIX
MOKa3aTeIbHBIX "
JOTapU(PMUICCKIX
YpaBHEHUU.

PaBHOCUIIbHBIE cHCTEMBI W CHUCTEMBI-CIEACTBUsS. (OCHOBHBIE METOJABl PELICHUS
CUCTEM M COBOKYIHOCTEH pPalUOHAIbHBIX, MPPALMOHAIBHBIX, MOKA3aTEIbHBIX H
norapupMUUECKUX ypaBHeHHH. [IpruMeHeHne ypaBHEHHIA, CUCTEM M HEPAaBEHCTB K
pELICHHUI0O MaTeMaTUYeCKUX 3aJady W 3aJad M3 Pa3IMYHBIX oOnacTeil Hayku H
peanbHOM )KU3HU, MHTEPIPETALHs I0JTYYEHHBIX PE3YJIBTATOB.

B ToM Yuciie NpaKTHYECKHE 3aHATHS:
MpakTuyeckass padora Ned2) CucreMa ¥ COBOKYIIHOCTh  ypaBHCHHH.
PaBHOCWIBHBIE CHCTEMBI M CUCTEMBI-CIIEACTBUS.

2/0

IMpakTuyeckas padora Ned3) OCHOBHBIE METOJBI pEIICHHS CHUCTEM H
COBOKYITHOCTEH  pallMOHAIBHBIX,  HPPAMOHATBHBIX,  TOKA3aTeIbHBIX U
Jorapu(PMUIECKUX ypaBHEHUH.

2/0

IpakTuueckas padora Ned4) IIpumeHeHne ypaBHEHHIA, CHCTEM W HEPABEHCTB K
pelIeHNI0 MaTeMaTHYeCKUX 3a7ad M 3a7ad W3 Pa3JudYHBIX O00JacTe HayKu U
peabHOM )KU3HH, HHTEPHPETAIM MOJTYYCHHBIX PE3YJIbTATOB.

2/0

K 11.1

Tema 1.10. 3agauu ¢
napamMeTpamu.

Conep:xxanue  y4eOHOro  Mmarepuaja: PanuoHanbHble, UppalMOHAIbHEIE,
MoKaszarejbHble, Jorapu@MUYecKue W  TPUTOHOMETPUYECKHE  ypaBHEHUS,
HEepaBeHCTBA M CcHUCTeMbl ¢ mnapaMmerpamu. [locTtpoeHue u ucciegoBaHuE
MaTE€MaTHUYECKUX MOJIENICH pEAbHBIX CUTYallMil C MOMOIIBIO YPABHEHHH, CHUCTEM
ypaBHEHUI U HEPABEHCTB C MapaMeTPaMHU.

4/0

B ToM Yuc/ie IpaKkTHYeCcKHe 3aHATUS:

IpakTuyeckasn padora Nedb) PannoHanbHbIC, HppAalMOHATIBHBIC, MTOKAa3aTEIbHBIC,
Jorapu(mMuUeckue U TPUTOHOMETPUUECKHE YpaBHEHMsI, HEPABEHCTBA U CHUCTEMBI C
napaMeTpamu.

2/0

IpakTuyeckass padora Ned6) IlocTpoeHre W HCCIEIOBAHHE MAaTEMATHUCCKHX
MoOJIeNiell peanbHBIX CHUTYallMil C TNOMOIIbIO ypaBHEHWH, CHCTEM YypaBHEHUU U
HEPABEHCTB C MapaMeTpaMu

2/0

OK 1-9,
IIK 11.1

Tema 1.11.

Coz[eml_ca}me V4eOHOI0 _MaTepHaJja: CI/IHYC, KOCHUHYC, TaHI'CHC W KOTAHI'CHC

Tpuronomerpuueckue
BBIPAXKECHUS M YPaBHEHMUS.

YHUCIIOBOTO apryMeHTa. ApKCHUHYC, AapKKOCHMHYC M apKTaHI'€HC YHCJIOBOIO
apryMeHTa. Tpuronomerpuyeckas OKPY’KHOCTB, oInpeseneHne
TPUTOHOMETPUUYECKHX byHKIMH YK CIIOBOTO apryMeHTa. OcHoBHbIE
TpuroHomerpuyeckue  ¢opmynsl.  [IpeoOpazoBaHMe  TPUTOHOMETPUUECKUX
BbIpakeHUH. PelrlieHre TpUroHoMeTpu4ecKux ypaBHEeHHH.

14/0

OK 1-9,
IIK 11.1
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B ToMm yuciie npakTHYecKHe 3aHATHA:
IpakTuyeckas padora Ned7) Cunyc, KOCHHYC, TAHICHC U KOTAHI'CHC YHCIOBOTO

aprymeHnTa. ApKCHUHYC, apKKOCHHYC U apKTaHI€HC YHCIOBOIO apryMeHTa. 2/0
IpakTuyeckas padora Ned48) Tpuronomerpuieckas OKPyKHOCTb. 2/0
IMpakTuyeckass padora Ned49) OmnpexpeneHue TPUTOHOMETPHYECCKUX (DYHKIUIA 210
YICJIOBOTO apryMeHTa.
IpakTuyeckas padora Ne50) OCHOBHbBIC TPUTOHOMETPUYIECKUE (POPMYIIBI. 2/0
IpakTuyeckas padora Ne51) [IpumeHeHre TPUTOHOMETPUYECKHUX (HOpMYIL. 2/0
IpakTuyeckass pagora  Ne52) [IpeoOpa3oBaHHe  TPUTOHOMETPUUSCKHX 210
BEIPaKCHUH.
IpakTHyeckas padora Ne53) PenieHne TpPUrOHOMETPHUYSCKUX YPABHEHUIA. 2/0
Tema 1.12. TI'paduxu | Conep:kanue y4yeOHOro marepuaga: TpuroHoMmerpuueckue QYHKIHH, HUX
TPUTOHOMETPUYECKUX cBoiicTBa u rpaduku. OT60p KOpHENW TPUTOHOMETPHUUECKUX YPaBHEHUHN C TOMOIUIBIO 7/0
GyHKIIHH. TPUTOHOMETPUYECKON OKPYKHOCTH. PellieHne TpUuroHoMeTpUIeCKUX HEPABEHCTB
TpuroHomerpuyeckue B ToM ymnciie npakTHYecKHe 3aHATHS:
HepaBeHCTEa. IpakTuyeckas padora Ne54) ['paduku TPUTOHOMETPUYECKUX (DYHKIIUA. 2/0 OK 1-9,
IpakTuueckas padora Neb5) CaoiictBa TpaduUKOB TPUTOHOMETPUUECKUX 1/0 IIK 11.1
GyHKIHH.
IpakTuueckas padora Ne56) Or6op KOpHEH TPUTOHOMETPUYECKUX YPaBHEHHI C 210
IIOMOIIIbIO TPUTOHOMETPUUYECKON OKPYKHOCTH.
IpakTuyeckas padora Ne57) PenicHre TpPUroHOMETPUIECKUX HEPABEHCTB 2/0
Tema 1.13. | Conepskanne vueOHoro marepuaja: IlocnenoBarenbHOCTH, CIOCOOBI 3amaHus
[locnenoBarenbHOCTH U | MOCIENOBATEAbHOCTEH. MeToJ MareMaTHyecKoM HHIYKUMU. MOHOTOHHBIE H
IIPOIPECCUH. OrpaHUYEHHBIE IOCIEIOBATEIbHOCTH. McTopus aHamm3a OECKOHEUHO MalbIX.
Apudpmernueckas M reomeTpuyeckas nporpeccud. beckoHeuHo yObIBarolias 12/0
reoMerpuueckas mporpeccus. Cymma OecKOHEUHO YOBIBAIOIICH reoMeTpudecKon OK 1-9,
nporpeccuu. JIMHEHHBIN U DKCIOHEHIUAIBHBINA pocT. Hucno e. dopMyiia CIOKHBIX K 11.1
nporeHToB. Mcnonap3oBaHHWE MPOTpeccHH JJIsl  peIlleHUs] pealbHBbIX — 3ajad
MPUKIIAJHOTO XapakTepa.
B ToM unciie IpakTHYeCKHE 3aHATHA:
IIpakTuueckas padora Ne58) TlocienoBarelbHOCTH, CIOCOOBI  3aJaHHS 2/0
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OCJIEOBATEILHOCTEMN.

IIpakTHyeckas padora Ne59) Mero MaTeMaTHYECKOM MHITYKIIUH. 2/0
IIpakTnueckas padora Ne60) MoHoTOHHbIE u OTpaHUYEHHBIE 210
nociuenoBareabHOCTH. MicTopust aHanm3a OECKOHEYHO MaJIbIX.
IMpakTHyeckas padora Ne61) Apudmerndeckas U T€OMETPHUYESCKAsl IPOTPECCHH. 2/0
IpakTuyeckass padora Ne62) BeckoHeyHo yObIBaroImas IeoOMETpUYECKas 210
MIPOTPECCHSI.
IpakTuyeckas padora Ne63) ®opmyra CIIOKHBIX POLICHTOB. 2/0
Tema 1.14. HenpepoiBubie | Conep:xkanue y4eOHOro martepuajna: HenpepbiBHble (YHKIMM U HX CBOMCTBA.
¢byukun. [IpousBoanas. Touka paspsiBa. AcumnTorel rpadukoB ¢yHkuuil. CpoiicTBa  (GyHKIMMA
HETPEPBIBHBIX Ha OTpe3Ke. MeTOJ WHTepBaJOB [UIS pEIICHUS HEPaBEHCTB.
[IpumeHeHne CBOWMCTB HENpEphIBHBIX (YHKIUN i permienust 3amgad. [lepBas u 18/0
BTOpasi Mpou3BOAHBIC (GyHKIUH. OmpeneneHrne, TeOMETPUUECKUA U (U3HIECKHUI
CMBICTT IPOU3BOAHOM. YpaBHEHUE KacaTeslbHOH K rpaduky ¢pyHkiuu. [IponsBoansie
nieMeHTapHbIX (QyHKuui. I[Ipou3BogHas CyMMBI, NPOU3BENCHMs, YaCTHOIO H
KOMIMO3UITUHU (YHKITUH.
B ToM unciie IpakTHYeCKHE 3aHATHA:
IIpakTuyeckasn padora Ne64) HernpepoiBHble DYHKIIMK U X CBOMCTBA. 2/0 OK 1-9,
IpakTuueckasn padora Ne65) I[Ipenen GpyHKIHH. 2/0 K 11.1
IIpakTuyeckas padora Ne66) OCHOBHBIC BH/IbI HEOIIPEACICHHOCTEMH. 2/0
IpakTuyeckas padora Ne67) MeTo bl paCKPBITHS HEOTIPEAEICHHOCTEH. 2/0
IpakTuyeckas padora Ne68) MeTo1 HHTEPBAIOB IS PELICHHUS HEPABEHCTB. 2/0
IpakTuyeckas padora Ne69) [lepsas u BTOpast IPOU3BOIHBIC PYHKIIHH. 2/0
IpakTuyeckas padora Ne70) [Tpou3BoaHbIC SIEMEHTAPHBIX DYHKIIHI. 2/0
IMpakTnyeckasi pa6ora Ne71) IIpou3BoHasi CyMMBI, [TPOU3BE/ICHHUS, YACTHOTO M 210
KOMIO3MIMHU (QYHKITHH.
IpakTuyeckas padora Ne72) Pemienne 3a1a4 10 HAX0KICHUIO IPOU3BOTHBIX. 2/0
Tema 1.15. Hccnenosanue | Conep:xkanue ydyeOHoro marepuaja: [IpuMeHeHne npou3BoIHOM K HUCCIEN0BAHUIO
¢byHkuuMi ¢ nomoulplo | GYHKIMH Ha MOHOTOHHOCTh W OJKCTpeMyMbl. HaxoxneHue HaumOonbliero u OK 1-9
MIPOU3BO/IHOM. HaUMEHbIIETO0 3HAYEHUS HENpepbIBHOW (QYHKIMM Ha oTpe3ke. [IpumeHeHue 10/0 K 11.1’_

HpOHSBOI[HOfI U HaXOXKACHUS HAWTYUHICTO PCIICHUA B IPHUKIIAAHBIX 3a4a49aXx, IJIs
ONpCACIICHNUA CKOPOCTU MW YCKOPCHHA MNPOHCCCa, 3aAaHHOTO (I)OpMYJ'IOfI niIn

25




rpapukom Kommoswnms ¢yakuuid. ['eomerpuueckue o00pas3bl ypaBHEHUH U
HEPABEHCTB HA KOOPAMHATHOM IJIOCKOCTH.

B ToMm uMciie IpaKTHYECKHE 3aHIATHS:

IpakTuueckass padora Ne73) IIpuMeHeHHE NPOU3BOIHONM K HCCICIOBAHUIO
(yHKIMI HA MOHOTOHHOCTB M 3KCTPEMYMBI.

2/0

IMpakTuueckass padora Ne74) HaxoxaeHue HaMOONBIIEr0 W HAUMEHBIIIETO
3HAYEHUs] HENPEPHIBHON (DYHKIIMK HA OTPE3KE.

2/0

IMpakTuyeckasn padora Ne75) [IpumeHeHne TPOU3BOIHON B MPHUKIIAAHBIX 33auax,
JUIS OIIPEJIENIEHNsI CKOPOCTH, 33JaHHOM (OpMYJI0H WIIH TpaprKOM.

2/0

IpakTuyeckas padora Ne76) [IpuMeHeHHe MPOU3BOIHON B MPHUKIAJHBIX 3a/1a4aX,
JUIsL OTIpENIeNIEHUs] YCKOPEHMsI ITpolLiecca, 3a1aHHOro (JopMysIoN MU rpaduKoM.

2/0

IpakTuueckasn padora Ne77) Kommnosunus (ynkuwmii. ['eomerpuueckre oOpassl
ypaBHEHUN W HEPABEHCTB HA KOOPJAMHATHOM MJIOCKOCTH.

2/0

Tema

1.16.

[TepBooOpazHas
WHTETpal.

Conep:xaHue y4eOHOro marepuaja: IlepBooOpa3Hasi, OCHOBHOE CBOWMCTBO
nepBooOpasHbIx. [lepBooOpa3Hbie snemMeHTapHbIX GyHKIUN. [IpaBuia HaX0XKaeHUS
nepBooOpa3Heix. MuTerpan. ['eomeTpudeckuii cMbICT WHTErpajga. BeramciieHue
onpenenénHoro uHrterpana no ¢gopmyne Hprorona — Jleiioauna. IIpumenenue
UHTErpaia Juid HaxOoXACHHUd Iulomianed ImiIockux ¢uryp u  00bEMOB
reoMerpuueckux Ten. [lpumepsl pemeHuit auddepeHaNbHbIX  YpaBHEHUH.
Matematuueckoe  MOJETUPOBAHUE  pEalbHBIX  MPOLECCOB € MOMOUIBIO
muhdepeHInanbHbIX YpaBHEHUH.

14/0

B ToM unciie IpakTHYecKHe 3aHATHA:
IpakTuyeckass padora  Ne78) IlepBooOpa3Hasi, OCHOBHOE  CBOWCTBO
11epBOOOPA3HBIX.

2/0

IpakTuyeckas padora Ne79) ITeprooOpasHbie eMeHTapHBIX GyHKIMN. [TpaBuia
HAXO0JXKJICHHS MTEPBOOOPA3HBIX.

2/0

IpakTuyeckass padora Ne80) Heompemenenusiii uuTerpan. I eomerpuyeckuit
CMBICJI HHTETpaJa.

2/0

IIpakTHyeckas padora Ne8l) HaxoxaeHrne HeonpeIeIeHHOTO HHTErpaa.

2/0

IpakTuyeckass padora Ne82) BrruncrneHnue omnpeaeaEHHOrO HWHTErpajga Io
¢dopmyne HetoTona — JleitbHuna.

2/0

IIpakTuyeckass padora Ne83) I[IpumeHeHwe wuHTerpana Ui HaXOXICHUS

2/0

OK 1-9,
IIK 11.1
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IIoH[aIeH MIIOCKUX PUTYp U 0OBEMOB r€OMETPUUYECKHX TEJl.

MpakTuueckass padora Ne84) TIlpumepsr pemenuii  auddepeHIrambHbIX
YpaBHEHUM.

2/0

Pa3nen 2. 'eomerpus

102/0

Tema 2.1. Bsemenue B
CTEPEOMETPHUIO

Coaep:kanue ydeOHOro marepuana: OCHOBHBbIE IPOCTPAHCTBEHHBIE (DUTYPBHI.
[TonsTHs cTepeoMeTpuu: TOYKa, MpsAMas, IJIOCKOCTb, MPOCTpaHCTBO. OCHOBHbBIE
MpaBUJIa U300paKEHUS HA PUCYHKE TUIOCKOCTH, MapajIeIbHBIX NPSAMBIX (OTPE3KOB),
cepenuHbl oTpe3ka. lloHATHA: mnepecekaromuecs IJIOCKOCTH, IEPeCceKaroluecs
npsiMasi M IUIOCKOCTb; IOJIYIPOCTPAHCTBO. MHOTOrpaHHUKHM, H300pa)keHHe
MPOCTENIINX MPOCTPAHCTBEHHBIX (PUTYp, HECYIIECTBYIOIIUX OOBEKTOB. AKCHOMBI
CTEPEOMETPUHM | TIEpBBIC cleACTBUS W3 HHUX. CrocoObl 3amaHus TPSIMBIX W
miockocTel B mpocTpaHcTBe. OO03HaueHus MpSIMbIX M IockocTed. CeuyeHwus.
N300paxkenue ceyeHuid nmupamuibl, Ky0a U MPU3MBI, KOTOpPbIE MPOXOJAT Yepe3 UX
pé6pa. M3oOpakeHue mepeceueHus TMOJYYCHHBIX IUTIOCKOCTel. PackpammBanue
IIOCTPOCHHBIX CEYEHUH pa3HbIMU LBEeTaMH. MeToa ciaefaoB s IMOCTPOEHUs
ceueHuil. CBOMCTBA MepeceueHni NpsiMbIX U Mockocteil. [loctpoenne ceuenuii B
nupamuzae, Kkyoe mo tpém toukam Ha péOpax. Co3naHue BBIHOCHBIX YEpTEXeW U
3aMMch 11aroB MOCTpoeHusa. Teopema o MpomopHHOHANBHBIX OTpe3kax. [lomoOue
TpeyroibHUKOB. Teopema MeHenas. Pacu€rbl B ceUeHUAX HA BBIHOCHBIX YEepTEXkKaX.
Hcropus pa3BUTHS INIAHUMETPUN U CTEPEOMETPHUH.

8/0

B ToM unciie npaKkTHUeCKHe 3aHITHI:

Ipaktuyeckas  padora  Ne85)  OCHOBHBIC  TOHSATHS  CTEPCOMETPHH.
MHororpaHHuKH, U300pa>keHre MPOCTEUIITNX MPOCTPAHCTBEHHBIX (QUTYD.

2/0

IpakTuyeckas padora Ne86) AKCHOMBI CTEPEOMETPHH U CIICJCTBHUS U3 HHX.

2/0

IpakTuyeckas padora Ne87) M300paxkeHne ceUeHH MUPAMUIBI, Ky0a U MPU3MBI,
KOTOPBIE MPOXOJIAT Yepe3 ux péopa.

2/0

IpakTuyeckass padora Ne88) Meron chnemoB Ui MOCTPOCHUS CEUYCHHUIA.
ITocTpoeHue ceueHuil B nupamuze, Kyoe no TpémM ToukaM Ha pEOpax.

2/0

OK 1-9,
K 11.1

Tema 2.2. Bizaumboe
pacrnoyio’)KeHue MpsSIMbIX B
MIPOCTPAHCTBE

Coaepskanue y4eOHOro marepuana: BsauMHOE pacnoJIO)K€HUE TMpsSMBIX B
npocrpadcTee. CkpemuBaromuecs npsaMblie. [IpuzHaky cKpenuBarommxcs IpsMbIX.
[TapamiensHble mpsMblE B IPOCTpaHCTBE. TeopeMa O CyIIECTBOBAHUHU W
€IVMHCTBEHHOCTH NPSIMOM IapauIe]IbHOM JAHHOM NPsIMOM, INPOXOAIIEH uepes

8/0

OK 1-9,
IIK 11.1
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TOYKY MPOCTPAHCTBA M HE JISKAIEH Ha JaHHOW mpsMmoi JleMma o mepecedyeHuun
MapajuIeNbHbIX MPSIMBIX IUIOCKOCTHIO. [lapamienbHOCTh TpEX npsMbIX. Teopema o
TPEX MapaUIeNIbHBIX MpAMBIX. TeopemMa O  CKPELIMBAIOIIMXCS  IPSMBIX.
[lapannensHoe  mpoexktupoBaHue.  OCHOBHBIE  CBOMCTBAa  Hapajui€IbHOIO
npoektupoBanus. M3o0pakeHue pasHbIX (GUTyp B TapajieIbHOW MPOEKIIUH.
[leHTpansHass mpoekuus. YroJl ¢ COHAIpPABICHHBIMH CTOPOHAMH. YTOJ MEXAY
NpsSIMBIMU.  3aJladyd  Ha  JIOKa3aTeIbCTBO M HCCIENOBAHMUE, CBA3aHHBIE C
pAacCIOJIOKEHUEM MPSIMBIX B POCTPAHCTBE

B ToMm uMciie IpaKTHYECKHE 3aHITHS:

IpakTuyeckas padora Ne89) BzanumHoe pacnosiokeHne MPsMBIX B TPOCTPAHCTBE.

2/0

IpakTuyeckas padora Ne90) Teopembl 0 mapaIeabHOCTH.

2/0

IpakTuueckass padora Ne9l) [lapamienbHoe NPOSKTUPOBAHUE, OCHOBHBIC
CBOMCTBA. MAPAJUIETBHOTO POEKTUPOBAHMSL.

2/0

IpakTuueckas padora Ne92) 3amaun Ha I0Ka3aTeIbCTBO W HCCIIECIOBaHUE,
CBSI3aHHBIE C PACIIOJIOKEHHUEM MPSMBIX B POCTPAHCTBE.

2/0

Tema 2.3.
[TapannensHOCTh MPAMBIX
u IJIOCKOCTEM B
MIPOCTPAHCTBE

Conep:xxanue y4yeOHOro marepuaja: [loHsTus: napamienbHOCTh NOPSIMOU U
IJIOCKOCTH B MpocTpaHcTBe. [Ipu3Hak mapamieNbHOCTH NPSIMON U IJIOCKOCTH.
CBolicTBa mapauieIbHOCTH MNPSMOM W IIJIOCKOCTU. ['eoMeTrpuueckue 3afadyd Ha
BBIYKMCIICHUE M J0Ka3aTelIbCTBO, CBSI3aHHBbIE C MMAPAJUICIbHOCTHIO NPSIMBIX U
iockocTedt B mpoctpanctBe. [locTpoeHue ceueHus, MPOXOIAIIEro Yepe3 JaHHYIO
NpSAMYI0 Ha 4YepTeKe M TNapauieibHOTO JApyrov mnpsmou. Pacdér oTHOIIEHUH.
[lapannenpHass MpoeKIMs, NpPUMEHEHHE s TOCTPOCHUS CceueHudl Kkyba u
napaienenunena. CpoiictBa mnapauienenunena u - npusMmel. [lapamnenbHbie
mwiockoctu. [lpusHaku mapamnenbHOCTH  JBYX Iiockocteil. Teopema o
MapajuiebHOCTY ¥ €JUHCTBEHHOCTH IUIOCKOCTH, MPOXOJSIIel uYepe3 TOYKY, He
MIPUHAJUISKALYIO JAaHHOM MJIOCKOCTH U cleAcTBUs U3 He€ CBOMCTBA MapasuiesIbHbIX
IJIOCKOCTEH: O MapaJIeIbHOCTH MPSMBIX IEPECeYeHHs] MPU TMEPEeCcCeUeHUH BYX
napajuieNbHbIX TUIOCKOCTEH TpeTheil; 00 OTpe3kax MmapaielbHbIX MPSMBIX,
3aKIIOYEHHBIX MEXAY NapajlyIebHBIMHU IUIOCKOCTSMH; O MEPECEUEHUU NPSIMOM ¢
JIBYMSI TTapaJJI€IbHBIMU TUIOCKOCTSIMHU

8/0

B ToM yHc/Ie NPAKTHYECKHE 3aHATHH:
IpakTuyeckass pa6ora Ne93) [lapamnenbHOCTH TNpPSMOW W TUIOCKOCTH B

2/0
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IIPOCTPAHCTBEC, IPU3HAK U CBOﬁCTBa, 3aJa49M Ha BBIYUCIICHUC U JOKAa3aTCIbCTBO.

IpakTuyeckas padora Ne94) [TocTpoeHue ceueHus], MPOXOIAIICTO Yepe3 JaHHYIO
IIPSIMYIO HA YEPTEKE U MAPAJLICITBHOTO APYTOU MPSIMOM.

2/0

IMpakTuueckas padora Ne95) Pacuér ornomenwmii. [lapasuienbHas MTpOEKIHUs,
MIPUMEHEHHE JUIsl TOCTPOEHHs] ceueHud Kkyba u mnapamuienenunena. CpoiicTBa
napajuiesIenuneia ¥ Mpu3Mbl.

2/0

IMpakTuueckas padora Ne96) ITapamiensHble MIOCKOCTH, MPU3HAKH, TEOPEMBI U
CBOICTBA.

2/0

Tema 2.4.

Conep:xanue ydeOHoro marepuana: IloBropenue: teopema Iludaropa Ha

[lepnenuKyIApHOCTH
MPSAMBIX W IIJIOCKOCTEW B
MIPOCTPAHCTBE

IJIOCKOCTH, TPUTOHOMETPUSI MPSIMOYTOJIBHOTO TpeyrojpHuka. CBoiicTBa Kyba u
MPSIMOYTOJIBHOTO Tapajuiesienunena. Beluucienue [UIMH OTpPe3KOB B KyOe U
MPSIMOYTOJIbHOM Mapaiienenumnesne. [lepnenaukyaspHOCcTh NPSAMOM M IJIOCKOCTH.
[Ipu3Hak nepneHauKyISIPHOCTH MPSIMOM M IUNIOCKOCTH. Teopema O CyllecTBOBAaHUU
U E€IUHCTBEHHOCTH MpSIMON, NPOXOJIled dYepe3 TOYKY MPOCTPAHCTBA U
MEPHEeHIUKYIAPHON K TIocKocTH. [ImockocTu U neprneHauKyasipHble UM MpsiMasi B
MHoTorpanHukax. [lepnenaukynsp u HakinoHHas. [locTpoeHue nepneHANKYspa U3
TOYKH Ha TIpsAMyr0. TeopeMa o TpéX meprneHauKynsapax (mpsmas 1 oopaTHas). YTou
MEXAY CKpeUIMBAIOUIUMUCS NpAMbIMU. [loMck mNeprneHAMKYISIPHBIX MHPSIMBIX C
MOMOIIBI0 TMEPHEHAUKYISIPHBIX II0CKOCTe. OpTOroHanabHOE MPOEKTUPOBAHHE.
[TocTpoenune ceueHuil Kky0Oa, NPU3MBI, MPABUIBLHOM MHpPAMUABl C IOMOIIBIO
opToroHajbHOM npoekuruu. CUMMETPUS B IPOCTPAHCTBE OTHOCUTEIBHO TIOCKOCTH.
[Inockoctu cummeTpuit B MHOrorpaHHukax. [Ipu3Hak mneprneHIuKyIIpHOCTU
NpSIMOM M TJIOCKOCTU KaK CIEACTBUE cUMMeTpuu. [IpaBuibHbIE MHOTOTPaHHUKH.
Pacuér paccTostHMii OT TOUYKHM 10 MI0CKOCTH. COCOOBI OMYCTUTh MEPIEHAUKYIISIPHI:
CUMMETpHS, CABUT TOYKU MO MapayjiesibHOM mpsiMoi. COBUT MO HemapasieabHON
MIPSIMOM, U3MEHEHUE PACCTOSIHUMA.

14/0

B ToM umcie npaKkTHYecKHe 3aHATHI:
IMpakrnyeckass padora Ne97) CpoiictBa Kyba ©  NPSIMOYrOJBHOTO
napajiesIienunesa.

2/0

IpakTuyeckass padora Ne98) I[lepneHIUKYIIPHOCTE NPSIMOH W TIJIOCKOCTH,
MIPU3HAKHU U TEOPEMBI.

2/0

IIpakTHyeckass padora Ne99) Pacuér paccTosHUE OT TOYKH JI0 IUIOCKOCTH.

2/0
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CrniocoObl TOCTPOCHUH MEPIIEHANKYIISIPOB.

IpakTuyeckas padora Nel00) Teopema 0 TpEX NMEPICHINKYIIAPAX.

2/0

IpakTuyeckas padora Nel01) Yros Mexay CKpEHIMBAIOIIUMKCS IPSIMBIMH.

2/0

IpakTuyeckas padora Nel02) OproroHaibHOE POSKTHPOBAHHME.

2/0

MpakTuyeckass padora NelO3) Cummerpusi B HPOCTPAHCTBE OTHOCHTEIHLHO
IJIOCKOCTH.

2/0

Tema  2.5.

paccTosHUS

Yrasl

n

Cojaepikanue yuyeOHOro Matepuaja: ['eomerpuueckue METOAbl BBIUMCICHUS yria
MEXAYy NpsIMBIMH B MHOTOTpaHHUKax. JIByrpaHHsblii yron. CBOMCTBO JIHHEHHBIX
yriaoB JAByrpaHHoro yria. llepnenaukynsipHble 1uiockocTH. CBoiicTBa B3aUMHO
MEPIEHIUKYISIPHBIX IIIIOCKOCTEH. IIpu3Hak nNepneHauKyaspHOCTH IUIOCKOCTEN;
TeopemMa O MpsAMOM MepeceyeHusl JABYX IIOCKOCTEN IMEpPIEHIUKYISIPHBIX TPEThER
MIOCKOCTH. [IpsAMOYroyibHBIM mapauienenunen; Ky0; W3MepeHus, CBOMCTBa
MPSIMOYrOJIBHOTO Napajuienenuneaa. lTeopema O JAMArOHANIM MPSIMOYTOJBHOTO
napajuieJienuIesa u cieacTeue u3 He€. CTepeoMeTpuyecKre U MPUKIIAIHbIE 33/1a4H,
CBS3aHHBIC CO B3aUMHBIM pPACIOJIOXKEHUEM MNPsAMBIX M IUIOCKOCTH. lloBTOpeHHe:
CKPCIIMBAIOIINECA  HpsIMblE, NapajuleJbHBIE  IUIOCKOCTM B CTaHJApTHBIX
MHOTOrpaHHuKax. Ilapa mapaiienbHbIX ITIOCKOCTEN Ha CKPEIMBAIOIINUXCS MIPSIMBIX,
pacCTOSHHE MEXKIY CKPEIIMBAIOIMIMMKUCSI NPSIMBIMH B IPOCTBIX CHUTyaLMsX.
Onyckanue NEPHEHIMKYIAPOB, BBIYMCIECHUE PACCTOSHUM OT TOYKU IO TOYKH;
IPSIMOM; IUIOCKOCTH. DBbIYMCIIEHHME pacCTOAHUN MEXKIY CKPEIIHMBAOIMMHUCS
IPSIMBIMA  C TIOMOIIBIO TEPHEHAUKYJAPHOM IUIOCKOCTH. TpEXrpaHHBIN yroi,
HEpaBEHCTBaA Ul TpEXTpaHHbIX yrioB. Teopema Iludaropa, TeopeMbl KOCHHYCOB U
CHHYCOB JUIsl TpPEXI'PAHHOIO yria. OJEeMEHTbl CQHEepUdYecKOll TI'eOMETpHH:
I'e0JIC3UYECKUE JINHUU Ha 3eMIIe

10/0

B ToM unciie IpakTHYecKHe 3aHATHSA:
IMpakTuyeckass pa6ora NelO4) [IByrpaHHbli yrojl W €ro CBOWCTBA.
[eprieHAMKyIISpHBIE MIIOCKOCTH, IPU3HAK, CBOWCTBA U TEOPEMBI.

2/0

IMpakTnyeckasi padora Nel05) IIpsMoyroibpHBI Mapaienenuen; Kyo;
U3MEpEHHs, CBOICTBA MPSAMOYrOJILHOIO Napaijenenunena. Teopema o AMaroHalIu
IPSIMOYTOJIBHOTO MapaulesIeNuIeia U CISICTBUE U3 Hed.

2/0

IpakTuyeckas padora Nel06) Crepeomerpuueckue M TPUKIAIAHBIC 33aJa4yd, Ha
B3aMMHOE PACIIOJIOKEHHE MPSIMBIX U MIJIOCKOCTH.

2/0
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IMpakTuueckas padora Nel07) IloctpoeHue nepneHAMKYISpoB. PaccrosHue OT
TOYKM JO TOYKH; IPSAMOM; INIOCKOCTH. BplUncieHue pacCTOSHUM MEXAy
CKPEILMBAIOIIUMHUCS MPSIMBIMU.

2/0

MpakTuueckass padora Nel08) TpéxrpanHblii yroj, HEpaBeHCTBA IS
TPEXTpaHHBIX YT0B. TeopeMbl st TPEXTPAHHOTO yriia. DIEeMEHTHl chepruecKoi
TE€OMETPUU: I€0JE3NUECKUE JIMHUU Ha 3eMIIe.

2/0

Tema 2.6. Bektopsl B
MIPOCTPAHCTBE

Coaep:kanue y4eOHOro marepuana: lloHsTue BekTOopa Ha IUIOCKOCTM M B
npoctpaHctBe. CymMmMa M pa3HOCTh BEKTOPOB, MPAaBWIO Mapaljlesienumnena,
YMHO’KE€HUE BEKTOpa Ha YUCIIO, Pa3jioKeHHe BEKTOpa Mo 0a3ucy TpEX BEKTOPOB, HE
JIeXKAIUX B OJJHOM uIockocTr. CKalIsipHOE MTPOU3BEACHUE, BEIYUCICHUE YIIIa MEXKITY
BEKTOpaMH B ITpocTpaHcTBe. [Ipocreitmme 3a1aum ¢ BEKTOpaMH.

4/0

B ToMm unciie IpaKTHYECKHE 3aHITHS:

IpakTuyeckas padora Nel09) ITonsrtre BeKTOpa Ha IUIOCKOCTH M B TIPOCTPAHCTBE.

2/0

IpakTuyeckas padora Nell0) ITpocreiinme 3a1aun ¢ BEKTOPAMH.

2/0

OK 1-9,
K 11.1

Tema 2.7. JIBmxeHust

Conep:xxanue yuyeOHOro martepuaja: J[BwkeHus npoctpancTBa. OTOOpakeHHS.
JIBmwxenust u paBeHCTBO (uryp. OOIue CBOMCTBA JIBWKCHHWA. BHIbI BUKESHUIA:
napajuleNibHbI  MepeHoC, LEHTpajlbHas CUMMETpPUS, 3€epKajibHas CHUMMETpHUS,
MOBOPOT BOKpyr mpsiMmoid. IlpeobGpazoBanusi momobus. Ilpsmas u chepa Diinepa.
I'eomeTpuueckue 3a1au Ha TPUMEHEHUE JABHXKEHUSI.

4/0

B ToM umc/ie IpaKTHYeCKUe 3aHATHS:
IIpakTuyeckasn padora Nelll) JIpmwkenus npoctpanctsa. OToOpaskeHusI.

2/0

IpakTuueckasns padora Nell?) I'eomerpuyeckue 3agauyd Ha [IPUMEHCHHE
JIBVDKCHUSI.

2/0

OK 1-9,
IIK 11.1

Tema 2.8. Ananutnueckas
reOMETPHS

Conep:xkanue y4eOHOro Mmarepuana: l[loBropeHue: koopauHAThl BEKTOpa Ha
IJIOCKOCTH U B MPOCTPAHCTBE, CKAJISPHOE IMPOU3BEIECHUE BEKTOPOB, BBIYUCIICHHE
yria MeXJy BEKTOpaMu B MPOCTPAHCTBE. YpaBHEHHE MPSMOH, MPOXOAdIIe yepes3
JIB€ TOYKU. YPaBHEHHE IJIOCKOCTH, HOpPMallb, YPABHEHHUE IUIOCKOCTU B OTpE3Kax.
BekropHoe npoussenenue. JInHeiHble HEPABEHCTBA, JIMHEMHOE MPOTPaMMHUPOBAHUE
AHaNIUTUYECKUE METOJABI pacu€Ta yria MEXIy MNPSIMbBIMH U IUIOCKOCTSIMH B
MHororpaHHukax. @opmyna paccTossHUsI OT TOYKHM /0 IIOCKOCTH B KOOpAMHATax.
HaxoxaeHue paccTosHUi OT TOYKU JI0 TUIOCKOCTH B Ky0Oe ¥ MpaBUIILHON MUPaMHIE.

6/0
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B ToMm ymuciie npaKkTHYecKHe 3AaHATHS
IMpakTuyeckass pa6ora Nell3) VpaBHEHHE IUIOCKOCTH, HOpMallb, YpaBHCHHUE
IUIOCKOCTHU B OTPE3KaX.

2/0

IMpakTuyeckass padora Nelld) AnanuTHYecKHUEe METOJbI pacu€ra yria MexIy
IPSIMBIMU U TUIOCKOCTSIMM B MHOTOTPaHHHUKAX.

2/0

IMpakTuueckas padora NellS) dopmyna paccTOsSHHS OT TOYKH JO TUIOCKOCTH B
KOOpAMHATAaX.

2/0

Tema

2.9.

Coaep:kanue yuyeOHoro marepuasna: Cucrematusanusi 3HaHUW: MHOTOTpaHHUK U

MHororpaHHuku

ero sneMeHThl. [lupammpa. Bunael nupamup. IlpaBwibHas nupamupa. Ilpusma.
[Ipssmass n HaknoHHas npusmbl. IIpaBunbHas npusma. [IpsMoli mapamnenenunen,
MPSIMOYTOJIbHBIA Mapasienenunes, Ky0. Bpimykisie MHororpanHuku. Teopema
Oiniepa. [IpaBuibHbIE U TOJIYNIPAaBUIIbHBIE MHOTOTPAHHUKH.

8/0

B TOM 4mciie IpaKTHYECKHE 3aHATUSA:
IMpakTuueckas padora Nell6) MuOrorpaHHHUK 1 €ro 3jaeMeHTsl. [Tupamuaa. Bussr
nupamu . [IpaBunbHas nupamuaa.

2/0

Ipaktuueckasn padora Nell7) Ilpusma. IlpsmMas © HaKIOHHAsS IPU3MBI.
[IpaBunbHas nmpusma.

2/0

IpakTuueckas padora Nell8) Ilpsimoit mapamienenumnen, TPSIMOYTOIbHbIHN
napauiesienure], Kyo.

2/0

IpakTuueckan padora Nell9) Brimykibie mHororpannuku. Teopema Diinepa.
[IpaBuabHBIC M TIOTYIPABUIIBHBIE MHOTOTPAHHUKH.

2/0

OK 1-9,
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Tema

2.10.

MHOI'OI'paHHHUKaA

O0BéM

Conep:xanue yuyeOHOro marepuaja: OO0béMm Tema. OO0bEM NPSIMOYTOJIBLHOTO
napajuienenunena. 3amaun 006 yaIBoeHUHM Kyba, O KBaaparype Kyba; O TPHUCEKIHH
yriaa. CrepeoMeTpUyecKue 3ajaud, CBA3aHHbBIE C OOBEMOM MPSMOYTOJIBHOTO
napayuienenunena. llpuknaaHele 3a7add, CBA3aHHBIE C BBIUKCICHHEM O00bEMa
MpsMOYyrosibHOTO napamienenunena. O0bEM npsmoii npusMbl. CTepeoMeTpudecKue
3a/lauM, CBSI3aHHBIE C BBIYUCICHHEM OO0BEMOB mMpsMOW mpusMbl. [IpuknanHeie
3a/lauM, CBSI3aHHBIE C OOBEMOM MPSIMOW MpHU3MBL. BhiuncieHne oObEMOB Ten ¢
MOMOIIBI0 OMpeeNéHHOro uHTerpaga. OO0bEM HAKIOHHOW MPU3MBI, MUPAMHUJBL.
dopmyna o0béMa mupamuasl. OTHOLIEHHE 00BEMOB MHUpPAaMU C OOIIMM YIJIOM.
CrepeoMeTpuueckue 3a/layd, CBsS3aHHbIE C O0bEMAMM HAKIOHHOW MPHU3MBI,
nupamuabl. [Ipuxnanasie 3agaun mo teme «OO0bEMBI TE€», CBSI3aHHBIE C 00BEMOM

12/0
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HAKJIOHHOW Mpu3MBbI, tupamuasl. [Ipumenerne o0bEMOB. BeruncieHne paccTosTHUS
JI0 INIOCKOCTH.

B ToM unciie IpakTHYecKHEe 3aHATHA:
MpakTuyeckass padora Nel20) OO0vém Tenma. OOBEM MPAMOYTOJBHOTO
napauleIenune/a.

2/0

IMpakTuueckas padora Nel2l) 3amaun 00 yaBoeHHH KyDa, O KBaapaType Kyoa, o
TPHUCEKITUH yTJIa.

2/0

IpakTuyeckas padora Nel2?2) O0bEM NpsiMOi IPU3MBIL.

2/0

IpakTuyeckass padora Nel23) Beiuucinenne 0O0BEMOB Tel €  MMOMOIIBIO
OIIPEACIIEHHOTO UHTErpala.

2/0

IMpakTuyeckass padora Nel24) OObEM HAKIOHHOW MPU3MBI, TMHPAMHIIBL.
OTHomeHne 00beMOB MUPAaMUJL C OOLIUM YIJIOM.

2/0

IpakTuyeckas padora Nel25) Permenue 3a1a4 mo teme «O0BEMBI TEI.

2/0

Tema

2.11.

BpallleHUs

Tena

Conep:xxanue  y4yeOHOro  marepuaga:  [luwimHapudeckas  MOBEPXHOCTD,
oOpasyromue IWIMHApUYecKOH moBepxHocTu. [lumuaap. IlpsMoii kpyrooi
umuHap.  Ilmomans mnoBepxHocTH — IwmHApa. KoHudeckas TOBEPXHOCTD,
obOpasyromue KoHUYecKoW moBepxHOcTH. Konyc. CedeHMEe KOHyca IIJIOCKOCTBIO,
napajuieIbHOM TIIOCKOCTH OCHOBAHUS. Y CeUEHHBIN KOHYC. M300pakeHre KOHYCOB U
yceu€HHBIX KOHycoB. [lmomaap OOKOBOM MOBEPXHOCTH M IOJHOW IMOBEPXHOCTH
konyca CrepeoMeTpuyeckue 3aJadyd Ha JOKa3aTeJbCTBO U  BBIUYMCIICHHE,
MOCTPOCHUEM CEYEeHUU IWIMHIpA, KoHyca. llpukiagHble 3aqaud, CBS3aHHBIE C
umnaapoM. Coepa u map. [lepeceuenue cdeprl u mapa ¢ miockocteo. Kacanue
mapa u cdepbl MIOCKoCcThi0. Bun u u3oOpaxkeHue mapa. YpaBHeHUE cCdephl.
[Tnomans cdeprr u e€ yacreir. Cummerpus chepsl u mapa. CrepeoMeTpruecKue
3alauyd Ha JI0Ka3aTeIbCTBO M BBIYUCICHUE, CBA3aHHBIE CO cQepoil U Imapom,
MOCTPOCHUEM HUX CEYeHHMH IIIoCcKOCTho. [IpukianHbpie 3amadu, CBSI3aHHBIE CO
chepoit u mapom. [loBTOpeHHE: OKpPYKHOCTh Ha IUIOCKOCTH, BBIYHCICHUS B
OKPY)KHOCTH, CTaHJapTHbIe MOJA00us Pa3nuyHble KOMOWHALIMK TeNl BpalleHUs U
MHOTOTPaHHUKOB. 3a7auu 1o Teme «Tena 1 TOBEpXHOCTH BpalllCHHS

10/0

B ToM unciie IpakTHYeCKHEe 3aHATHA:
IIpakTHyeckas padora Nel26) IumunHmp.

2/0

IIpakTHyeckas padora Nel27) Konyc.

2/0
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IpakTuyeckas padora Nel?8) Pemienue 3a1a4 Ha 10Ka3aTEIbCTBO U BHIYHCIICHHE,
IIOCTPOCHHUE CEYCHUH LIMJIMHIPA, KOHYCA.

2/0

IpakTuueckas padora Nel29) Chepa u map. YpaBHeHue chepsl.

2/0

IpakTuueckas padora Nel30) Pasnuubbie KOMOWHAIMKA TEJ BpAIICHUS |
MHOTOTPAaHHUKOB. 3a7auu 1o TeMe «Tela 1 TOBEpXHOCTH BPAITICHHS

2/0

Tema 2.12. Ilnomamu
MOBEPXHOCTU U OOBEMBI
KPYTJIBIX TEJ

Coaep:kanue yuyeOHoro marepuana: OObéM nunmHiapa. Teopema 00 00bEME
npsmMoro nwiauHzApa. [lnomaan OOKOBOM M IMOJIHOM MOBEPXHOCTH IMIIMHJPA
Brruncnenue 06bEMOB TeN ¢ TOMOIIBIO onpeieI€HHOro nHTerpaina. O0sEM KoHyca.
[Tnomaau 60KOBOM M MONHON MOBEPXHOCTH KOHyca. CTepeoMeTpuyecKue 3aJauu,
CBSI3aHHbBIE C BBIYHMCIIEHHEM OO0BEMOB LMIMHIpa, KoHyca. [IpukianHbie 3amaun 1o
teMe «OOBEMBI M TIJIOMIAIN MOBEpXHOCTEH Tea. O0BhEM ImIapa u mapoBOTO CEKTOPA.
Teopema 00 o0véMe mapa. Ilmomanes cdepsl. CrepeoMerpuyeckue 3agadu,
CBSA3aHHbIE C BbIYMCIECHHEM OOBEMOB IlIapa, I[IAPOBOTO CETMEHTa, ILIApOBOTO
cektopa. Ilpuknaansie 3agaun no Teme «OOBEMBI TEN», CBSI3aHHBIE C 0OBEMOM
mapa u 1iomanpio cepbl. COOTHOUIEHHUS] MEXIY IUIOHIAASMH HOBEPXHOCTEH U
o0bémamu moo0HBIX Ten. [lomoOHbIe Tenma B mpocTpaHcTBe. M3meHeHue oOnéMa
pu nopobun. CrepeoMeTpruecKre 3a7ayuu, CBSI3aHHBIE C BBIYUCIEHHEM 00BEMOB
TeJ U TIOIAJEH MOBEPXHOCTEM.

10/0

B ToM unciie IpakTHYecKHe 3aHATHA:

Ipakruueckasn padora Nel3l) O6bém mumungpa. [lnomans GOKOBOM M IOIHOM
MOBEPXHOCTH IWIMHApA. BbluncieHne o0bEMa € TIOMOIIBIO OMPEACIEHHOTO
WHTErpaja.

2/0

IpakTuueckas padora Nel32) O6bém konyca. Ilmomans OOKOBO#M M IOJIHOM
MTOBEPXHOCTH KOHYCA.

2/0

IpakTuyeckas padora Nel33) O6ném mapa u mapoBoro cekropa. Teopema 00
00béme mapa. [nomanb chepsl.

2/0

IpakTuyeckas padora Nel34) CooTHOLICHUS MEXIY TUIOMIAIIMH TOBEPXHOCTEH
1 00BbEMaMu MOJOOHBIX TET.

2/0

IMpakrnyeckas: padora Nel35) Crepeomerpuueckue 3a/1au, CBS3aHHBIE C
BbIUHCIIEHUEM 00BEMOB Tel U III0IAel MOBEPXHOCTEH.

2/0
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Pa3nen 3. BeposiTHOCTH M CTATUCTHKA

53/0

Tema 3.1. DOnementsl | Conep:xxkanue y4yeOHOro Mmartepuana: KoMOMHATOpHOE NpPaBUIO YMHOMXKECHHUSL.
KOMOHMHATOPHKH [lepectanoBku u ¢axropuan. Yucmno coueranuid. Tpeyronpuuk Ilackans. @opmyna 2/0
6unoma Herotona. OK 1-9,
I[K 11.1
B ToMm yuciie npaKkTHYecKHe 3aHATHS
IpakTuyeckas padora Nel36) OcHOBbI KOMOHHATOPHKH. 2/0
Tema 3.2. Cryuaitasle | Conep:xxkanue y4deOHOro marepuasga: CrydyailHble SKCIEPUMEHTHI (OIBITHI) H
OTIBITHI, cllyyaiiHble | ciyyailHble  COOBITHS.  DJeMeHTapHble coObITHS  (McXOnbl). BepositHOCTB 410
COOBITHSI M BEPOSATHOCTHU | CAy4alHOro coObITHs. BeposiTHOCTH cOOBITHII B OMNBITaX C PaBHOBO3MOXHBIMU
COOBITHI AJIEMEHTAPHBIMH COOBITUSIMHU. OK 1-9,
B ToM yuciie npaKTHYECKHE 3aHATHS: K 11.1
MpakTuyeckass padora Nel37) CoydaiiHble 5SKCIEPUMEHTHI U COOBITHSL 210
DJIEMEHTapHBIE UCXOBI.
IIpakTnyeckasi pagora Nel38) BeposTHOCTB cirydailHOTO COOBITHSI. 2/0
Tema 3.3. Onepanun Hajg | Coaep:xxaHue y4eOHOro martepuasa: [lepeceuenue, oObeIMHEHHE MHOXXECTB W
MHOECTBAMHU U | COOBITHI, MPOTUBOMOJIOKHBIE CcOObITHS. DopMyna CIOXKEHUS BEPOSTHOCTEH.
coObiTusiMu. CliokeHue U | YCIOBHasi BEPOATHOCTb. YMHOXEHHEe BeposTtHocTel. dopmyna  ycaoBHOM 6/0
YMHOKEHHUE BeposTHOCTH. Popmyna moyiHo BeposiTHocTH. Dopmyna baiteca. HezaBucumbie
BEPOSATHOCTEH. YCIIOBHAs | COOBITHSI.
BEPOSTHOCTD. B ToMm unciie npakTHYecKHe 3aHATHS: OK 1-9,
HezaBucuMbie cOObITHS IpakTuueckass padora Nel39) IlepeccueHue, OOBCIUHEHHE MHOXKECTB U 210 K 11.1
COOBITHIA, TPOTUBOMOJIOKHBIE COOBITHUS. DOpPMYyIIa CI0KEHUSI BEPOSATHOCTEH.
IpakTuyeckass padora Neld0) VYcimoBHas  BEpPOSTHOCTb.  YMHOXCHHE 210
BeposATHOCTEN. DOpMyIia yCIIOBHOM BEPOSTHOCTH.
IpakTuyeckas padora Neldl) dopmyna noaHoit BepositHocTu. @opmyina baiieca. 210
HezaBucumbie coObITHS
Tema 3.4. Cepun | Coep:xkanue y4eOHOro Marepuaja: buHapHbI clydaiiHbIM ONBIT (MCHBITaHUE),
IIOCJIEJOBATEIBHBIX ycnex u Heynada. HesaBucumble ncnplTanus. Cepusi HE3aBUCUMBIX UCIIBITAHUN J10
ucnbiTanuid.  McnbiTanus | nepsoro ycnexa. Cepust He3aBUCUMBIX McHbITaHUN beprymmu. Cioy4aiHblid BEIOOD 6/0 OK 1-9,
bepuymu. Crny4aliHbIN | U3 KOHEYHON COBOKYITHOCTH. K111
BBIOOp U3 KOHEUHOMU
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COBOKYITHOCTH

B ToMm ymuciie npaKkTHYecKHe 3AaHATHS
MpakTuyeckass padora Neld?) BunapHbI ClydailHBIA ONBIT, YCIIEX W Heynxaya.
He3aBucumble UCIbITaHUS.

2/0

IMpakTuueckass pagora Neld3) Cepusi HE3aBUCHMBIX HUCIBITAaHHN JIO TIEPBOTO
ycnexa.

2/0

IpakTuyeckas padora Neld4) CriyqaiiHplii BBIOOpP M3 KOHEUHOI COBOKYITHOCTH.

2/0

Tema 3.5. Cryuaiinsle

BCIINMYUHBI
pacrpeieneHust

n

Coaep:kanue yuyeOHoro marepuana: CryyaifHas BenuunHa. Pacnpenenenue
BeposiTHOCTell. Jlmarpamma pacnpeneneHus. Onepanuu  Haj — CIyd4aHBIMU
BennunHaMu. [Ipumepsl pacnpenenenuii. buHapHas cioydailiHas — BeIWYMHA.
I'eomerpuueckoe pacnpeseneHue. bunomuansHoe pacnpeseneHue.
MaremaTuyeckoe OXKHUJIaHHWE CIy4ailHOW BeauuyuHbl. COBMECTHOE paclpeeiieHue
IBYX Ciy4daiiHbIX BenuuyuH. HesaBucumble ciyuaiinple BenuuyuHbL. (CBOHCTBa
MAaTeMaTHYeCKOTO OXXKHJaHWs. MaTemMaTHdeckoe OXHJaHWe OWMHApHOW CIydyalHOMH
BETMYMHBIL. MaTemaTHueckoe OXUJAAaHHE TE€OMETPUYECKOT0 U OMHOMHAIBHOIO
pactipenenenuid. Jucriepcuss U craHgapTHOe OTKJIOHEeHHWeE. Jlucmepcus OWHapHOM
ciaydyaiHOM BenuuyuHbl. CBOWCTBAa AWCHEpPCHMU. MareMaTHyecKoe OXUJaHue
MPOU3BENCHUSI M JUCIEPCUS CYMMbl HE3aBUCHUMBIX CIIydalHBIX BEJIMYHH.
Jucnepcusi GMHOMUANIBHOTO PACIIPE/ICICHHUS.

12/0

B ToM unciie npakTHYecKHe 3aHATHA:
Ipaktuueckass padora Neldb) Cryuaiinas BenuumHa. PacrpencneHwue
BeposTHOCTeH. Oneparyu Ha/l CIIy4ailHBIMHU BEJTHYNHAMH.

2/0

IpakTuyeckas padora Neld6) I[Tpumepsl pacipeneeHuii.

2/0

IpakTuyeckass padora Neld7) Maremarudeckoe OXKHIAHUE —CIydailHON
BEJIMYUHBI.

2/0

IpakTuyeckas padora Neld8) Maremarndeckoe OKuIaHHE OMHAPHOMN CIydaliHON
BEJIMYUHBI, TEOMETPUYECKOTO M OMHOMHAIILHOTO PacIpe/IeIICHUN.

2/0

IMpakTnyeckasi padora Neld9) Jlucnepcust u ctanmapTHoe oTkiIoHeHue. CBoiicTBa
JMCIIEPCUH.

2/0

IpakTuueckas padora Nel50) Maremarnueckoe OXUIAHUE TPOM3BEACHUS U
JUcrepcus CYMMBI HE3aBUCHUMBIX  CIIyYailHBIX  BEJIMYHH. Hucnepcus
OMHOMHUATBHOTO paclpeaeIeHHs.

2/0

OK 1-9,
IIK 11.1
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Tema 3.6. 3aKoH 6OJIBIINX

Conep:xanne y4yeOHoro marepuana: HepaBencrBo UYeOpiméBa. Teopema

qucen YeobrméBa. Teopema beprHymau. 3akoH OOnbIIMX dHcel. BuIOOpOUYHBIA METOX 2/0 OK 1-9
HCCIIEIOBAHU. K ”.1’
B ToM 4uciie NpaKTHYeCKHEe 3aHATHS:
IpakTuyeckas padora Nel51) 3akoH OOJIBLIMX YKCEL. 2/0

Tema 3.7. HemnpepsiBubie | Conep:xxkanue yuyeOHoro marepuana: I[Ipumepsl HenpepbIBHBIX —CIIy4alHbIX

CITyJaitHbIe BEJIMYUHBI | BeMUnH. DOyHKIMS IJIOTHOCTH BEpOSITHOCTH. PaBHOMEpHOE pacnpeseneHue.

(pactpenenenus), [Ipumepsr 3amad, MNPUBOIAMIMX K TOKA3aTeIbHOMY HM K  HOPMAJIbHOMY 6/0

MIOKa3aTeIbHOe u | pacripeneneHusiM.  DyHKIMS ~ IUIOTHOCTH  BEPOSATHOCTU  MOKA3aTENIbHOTO

HOPMaJIbHOE pacnpeneneHusi. OyHKIUS MIIOTHOCTH BEPOSTHOCTH HOPMAJIHOTO paclpeesieHus!.

pacnpeneneHus B TOM unciie NpaAKTHYECKUE 3aHSITHSI: OK 1-9,
IpakTuyeckas padora Nel52) [Ipumepsl HENMPEpHIBHBIX CIy4alHBIX BETUYHH. 2/0 K 11.1
PaBHOMEpHOE pacnpeneneHue.
IpakTuueckasn padora Nel53) [Ipumeps! 3amad, MPUBOIAIINX K MOKAa3aTeIbHOMY 210
Y K HOpMaJIbHOMY pacrpeiesICHUsIM.
Ipaktuueckass  padora  Nel54)  ®DyHkiusAs  MIOTHOCTH  BEPOSATHOCTH 210
M0Ka3aTeJIbHOr0 U HOPMAJIBHOTO PacIpe/IeIeHHUSL.

Tema 3.8. Pacnpenenenue | Coaepxxanne  y4eOHOro  marepuaja: IlocienoBaTenbHOCTh  OJMHOYHBIX

[Tyaccona He3aBUCUMBIX coObITHil. [lpuMep 3amaum, mnpuBOIAIIE K pacnpenenecHUIo 2/0 OK 1-9
ITyaccona. K 11 1’
B ToM Yuc/ie IpaKTHYeCKHe 3aHATHA: '
IIpakTuyeckasn padora Nel55) Pacnpenenenue Ilyaccona. 2/0

Tema 3.9. Csa3p Mexnay | Conep:xxkanue y4deOHoro marepuana: KoBapuanus AByX CIIy4ailHbIX BEJIMYUH.

cinydaiinpiMu BenmnuuHamu | Kosdduuuent  xoppensuuu. CoBMeCTHbIE — HAaONIONEHUS  JABYX  BEIUYHH. 4/0
Bri6opounsiii kosddunmeHT xKoppensuud. Paznuuue Mexay JTUHEHHOU CBS3bI0 U
MIPUYMHHO-CIICACTBEHHON CBs3b10. JIMHeiHas perpeccus. OK 1-9,
B TOoM 4ymciie NIpaKTHYECKHE 3aHATHSA: K 11.1
IMpakTnyeckasi padora Nel56) Kosapuanus ABYyX CiydyallHBIX —BEJHYHH. 210
KosdduuuenT xkoppensuuu.
IIpakTuyeckas padora Nel57) Jluneitnas perpeccus. 2/0
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Tema 3.10. DOnements! | Conep:kanue y4e0Horo marepuana: I'pad, cBsa3ubIil rpad, mpeacTaBieHue 3a1a9u

Teopun rpados ¢ nmomompio rpada. CreneHsp (BaaeHTHOCTH) BepmnHbL Ilyte B rpade. llenu u 4/0
nukiIbl. ['padsr Ha mmockocTh. JlepeBo ciydaifHOTO SKCIIEpUMEHTA.
B ToM unciie IpakTHYecKHEe 3aHATHA: OK 1-9,
IpakTuyeckass padora Nel58) I'pad, cBsasHbIi rpad, MpeiCTaBICHUE 3a1aud C 210 K 11.1
MOMOTIIBIO Tpada.
MpakTuueckass pa6ora Nel59) Ilenm w wukisl.  JlepeBo  ciaydaitHOTO 210
OKCTIEPUMEHTA.

Tema 3.11. DOnementsl | Conep:kanue y4eOHOro marepuaJa: ['eHepaibHas COBOKYHNHOCTb M CiydailHas

MaTeMaTHIeCKOM BBIOOpKA. 3HAKOMCTBO C BBIOOPOYHBIMH XapakTepucTHKaMu. OIIEHKa CpeqHero H

CTaTUCTHKH JIMCTIEPCUU T€HEPATbHOW COBOKYITHOCTH C IMIOMOIMIBIO BEIOOPOYHBIX XapaKTEPUCTHK. 5/0
OneHuBaHue BepOATHOCTEH coObITHII TO BbIOOpKEe. CTaTHCTHYEecKas THIOTE3a. OK 1-9
[IpoBepka NpoCTENIINX TUIOTE3 C TIOMOIIBIO CBOMCTB N3YYEHHBIX PACIPECICHUMN. 0K 11 1’
B ToM Yuc/ie IpaKkTHYeCKHe 3aHATHA: '
IpakTuuyeckas padora Nel60) Boibopounbie XapaKTepPHCTHKH. 2/0
IpakTuyeckas padora Nel61) OreHrBanne BEPOSITHOCTEH COOBITHIA IO BHIOOPKE. 2/0
IpakTuyeckas padora Nel62) CraTucTryeckas rMIoTesa. 1/0

Koncynpramuu mo remam 0/0

CamocrostenpHas pabora 0/0

[Tpomexxyrounas arrectanus B GopMe dK3aMeHa 18/0

Bcero 340/0
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3. YcaoBus peanu3anuy y4eOHOMH M CUUIIMHBI.
3.1. CneuunajbHble OMEIICHHUS AJIS PeaJu3aluy NPOrpaMMbl Y4eOHOH
AUCHHUIIMHBI.
OcBoenue nmporpamMmbl y4eOHOU AUCHUIUIMHBI «MaTemaTuka» Mpearnoaraet

Haouyue B TpodeccUuoHaIbHOM 00pa30oBaTEIbHON OpraHU3aliu, peaTu3yIoleH
00pa3zoBaTeIbHYIO0 IPOrpaMMy CpeHEro o0Iero 0opa3oBaHus B Mpe/eaax OCBOCHUs
OIIOIT CIIO Ha 6a3e ocHOBHOro 00IIero oOpa3oBaHMs, y4eOHOro KaOWHeTa, B
KOTOPOM HMMEETCS BO3MOXHOCTh O0ECHEYUTh O0ydYaromUMcsl CBOOOAHBIA JOCTYI B
HNuTtepHeT BO BpeMsi yueOHOT0 3aHATHS U B MIEPUO]] BHEYUEOHOM e TEILHOCTH.

[Tomemnenne kaOuHETa MOJDKHO YJIOBIETBOPATH TpeOoBaHusM CaHUTaApHO-
snuaeMuonornueckux mnpabwi u HopMatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh
OCHAIIIEHO TUTIOBBIM 000PYI0BAaHUEM, YKAa3aHHBIM B HACTOAIIUX TPEOOBAHUSIX, B TOM
qyclie CHeUUaIu3upoBaHHOM yuyeOHOM MeOenblo M CcpeAcTBaMU  OOyuYeHHs,
JOCTATOYHBIMU  JUIsl  BBIMOJHEHUS  TPEOOBaHWM K  YPOBHIO  MOJTOTOBKH
oOyuaromuxcs.( [TuceMo MunuctepcrBa oOpazoBanus u Hayku PD ot 24.11.2011 Ne
MJI-1552/03 «O6 ocHamenun o00111€00pa30BaTENbHBIX YUPEXKIACHUN YYEOHBIM U
y4eOHO-1a00paTOPHBIM 000PYI0BAHUEM . )

B kabunetre A0KHO OBITH MYJIBTHUMEAUNHOE OOOpYAOBaHUE, MOCPEICTBOM
KOTOPOTO  YYacTHUKHA OOpa30oBaTeIBHOTO IMpoIlecca MOTyT IPOCMaTpUBATh
BU3YyaJbHYI0  MHpOpMAlMIO 1O  MareMaTuKe,  CO3[aBaTh  IPE3EHTAIUH,
BUJIEOMATEpHUalbl, UHbIE TOKYMEHTHI.

B coctaB yueOHO-METOAMYECKOTO U MATEPUATILHO-TEXHUYECKOTO 00ECIICUCHHUSI
IpOrpaMMbl y4eOHON AUCIHUIUIMHBI «MaTteMaTuka BXOIST:

® MHOTO()YHKIIMOHAIBHBIN KOMIUIEKC TIPETO1aBaTeIs;

® HarJsJIHbIe TIOCOOUs (KOMILIEKTHI yU4eOHBIX TaOHI, IJIAKaTOB, MOPTPETOB
BBIIAIOIINXCS YICHBIX-MATEeMaTHKOB U Jp.);

® uH(pOPMAITMOHHO-KOMMYHUKATUBHBIE CPEJICTBA;

® DKpPaHHO-3BYKOBBIE TTOCOOUS;

® KOMIUIEKT TEXHMYECKOM JOKYMEHTAlluM, B TOM 4YHCJE Dacrnopra Ha
CpelcTBa 00y4YeHUs, MHCTPYKIIMH 10 WX MCTIOIB30BAHUIO U TEXHUKE O€30MacHOCTH;

e OHOIUOTEYHBIA (OHI.

B 6ubnuoreunsrii hoHa BXOIAT Y4COHUKH, YI€OHO-METOMUECKIE KOMITJIEKTHI
(YMK), oOecneunBaroiiue OCBOCHHE Y4YEOHOW JUCHUIUIMHBI «MaTemaTuka»
PEKOMEHIOBaHHBIC WA JIOMYIICHHBIE [JI1 WCIOJIb30BaHUA B MPOPECCHOHATBHBIX
o0pa30oBaTeIbHBIX OPTaHU3ANMIX, PEATH3YIONINX O00pa30BaTEIbHYI0 MPOTPAMMY
cpeaHero o6miero ooOpasoBanms B mpenenax ocBoeHus OIIOIT CIIO wa 6ase
OCHOBHOT'0 001IIeTO 00pa30oBaHMUs.

bubnuoteunsii  GoHA  MOXET  OBITh  JIOTIOJHEH  DHIMKIIOINCIUSIMH,
CIIPAaBOYHUKAMHU, HAYYHOW, HAYYHO-NOMYJSAPHOM M JPYyroul JIATEPATypou Mo
MaTeMaTHKe.
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B mpouecce ocBoeHuss mporpamMmbl y4eOHON AMCHUIUIMHBI «MareMaTuka
CTYJIEHTBhl JOJDKHBI MOJIYyYUTh BO3MOXHOCTb JOCTYINa K 3JEKTPOHHBIM Y4e€OHBIM
MarepuajiaM 10 MaTeMaTHKe, UMEIOUIMMCS B CBOOOJHOM JocTyne B ceTh MHTepHer
(37EeKTpOHHBIM KHUTaM, MPAaKTUKyMaM, TectaM, Matepuanam EI'D u ap.).

[IporpamMmmHoe obecrieueHue
MS Win XP Professional SP2 32-bit Russian Legalization DVD license
Ne43899319, nunensuonubii aoroBop ot 07.05.2008 (OO0 «HIIO Wuaykuus
bpsiackoe mpenct.»), «Microsoft Office Standard 2007» Microsoft Open License
43178755 (OO0 «HIIO Wuaykuusi»), HOMEp 3akaza TOProBOTO IOCPEIHHUKA:
ML766281-3.

3.2. UupopmannoHHoe odecnevyeHre peaju3aluu NporpaMmMbl y4eOHOM
AUCUMILTHHBI.

3.2.1. OcHOBHBIE NIEYaTHBIC U JJICKTPOHHbIE U3IaHMS.

bammakoB M.M. Marematuka: 3agauyHuk: y4eb. mocooue: — 5-e usm., crep, -
M., OULL «Axagemusi», 2019.

bammakoB M.. Maremaruka: CO0opHHK 3a7a4 PO HIHLHON HAITPABICHHOCTH
yue0. mocodbue: — 3-e usl., crep, - M., OUL] «Axagemusi», 2019.

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

3.2.2. JlonoJiHUTEJIbHbI€ HCTOYHUKH.
bammvakoB M.M. Marematuka: Kaura njs mpemnojgaBaTens: METOH. MocoOue:

OnekTpoHHbIH hopmar, - M., OUL] «Akanemusi», 2019.

AmumoB III. A. u np. Maremaruka: anrebpa M Havajga MaTeMaTH4E€CKOTO
aHanusza, reoMeTrpusi. AnreOpa W Hayajda MaTEeMaTHYECKOro aHanu3a (0a30BbIM U
yrayonenaslii ypoBau) 10—11 kmaccel. — M., HznarensctBo «IIpocBemieHue,
2019.

Aranacsu JI. C., byryzoB B. @., Kagomues C. b. u ap. Martematuka: anre6pa
M Havalla MaTeMaTH4ecKoro aHaimuza. [eomerpusa. ['eomerpus (06a3oBbIA U
yrayonenubiii ypoBau) 10—11 wmaccel. — M., UsnmarensctBo «IIpocBemenue,
2019.

Konsrun FO.M., TkaueBa M. B, ®eneposa H. E. u np. Matematuka: anredpa u
Hayajla MaTeMaTH4ecKoro aHammsa. AnreOpa W Hayajda MaTEMaTHYECKOTO aHaIM3a
(6azoBbiit u yrmyonennsiii ypoBau) 10 kmacc / mox pen. A. b. Xuxdenko. — M.,
N3narensctBO «IIpocBemenuney, 2019.

Konsarun FO.M., TkaueBa M. B., ®eneposa H. E. u np. Martemartuka: anredpa
M Hayajga MaTeMaTHYeCcKOro aHanu3a. Anredpa U Hayajda MaTeMaTUYECKOro aHalIu3a
(6azoBbiii m yrmybsennslii ypoBau) 11 kmacc / mox pen. A. b. Xuxuenko. — M.,
NznarensctBO «IIpocBemenney, 2019.

3.2.3. UuTepHeT-pecypcehl.
https://www.iprbookshop.ru/ - Dnextponno-6udmoreunas cucrema IPRbooks

https://e.lanbook.com/ - DnexTponHo-0MbIMOTeYHas cuctema JIAHD
http://www.consultant.ru/ - CipaBouno-nipaBoBas cuctema Koncynbrantlinroc
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https://www.elibrary.ru/ - HartmonansHast 3JieKTpoHHas OMOIMOTEKA

http://www.edu.ru/ -  ®enepanbbiii  MHTepHeT-mopTan  «Poccuiickoe
oOpa3zoBaHue»

3.3. Oco0eHHOCTH OpraHu3alu 00pPa30BaTeJIbHOI0 MPOLECCa IS HHBAJIUI0B U
JINI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMH 310POBbSI OCBANBAIOIIUX MPOrPaMMy
y4eOHOM IUCHUIIINHBI.

N3yyenue JUCIUIUIMHBI WHBATUIAMH W JIMIAMH C  OTPaHUYCHHBIMH
BO3MOXHOCTSIMU  3/I0POBbBSI OpraHu3yeTcs C y4eToM 0COOEHHOCTEM
MCUXO(PU3NIECKOTO Pa3BUTHS, WHIUBUIYAIBHBIX BO3MOXKHOCTEH U COCTOSHUS
3JI0pPOBbSI TAKUX 00YYaIOIIUXCS.

[Ipu mpoBepeHHH  yuyeOHBIX 3aHATUNA  OOECleYMBaeTCs  COOJNIO/ICHHE
CIeAYIOINX TPEOOBAHUIM:

- y4eOHbIE 3aHATUS TPOBOAATCS IS WHBAJIUAOB W JIUI C OTPAaHUYCHHBIMH
BO3MOXXHOCTSIMHU 3JI0POBbSI B OAHOM ayJUTOPUU COBMECTHO C OOy4YaroIIMMHCS, HE
UMEIOIMMU OTPAaHUYEHHBIX BO3MOXKHOCTEH 370pOBBS, €CIIM 3TO HE CO3/aeT
TPYAHOCTEH JJ1s1 00y4aroIMXCs B X0/1€ YUeOHBIX 3aHATHH;

- TMPUCYTCTBUE aCCUCTEHTa U3 yucia paboTHUkoB BI'TY mnm npuBieyeHHbIX
JIU1I, OKa3bIBAIOIIETO 00YYaIOIIMMCS HEOOXOAMMYIO TEXHHUECKYIO MTOMOIIb C YYETOM
UX WHIUBUAYAJbHBIX OCOOCHHOCTEH (3aHATh paboyee MeECTO, NEepeIBUraThCs,
IpOYUTaTh U 0)POPMUTH 3a]]aHUE, OOUIATHCS C EAArOrMueCKUM pabOTHUKOM H T. U.);

- oOyuyaromuecs C Y4€TOM HMX WHIUBHIYAIbHBIX OCOOEHHOCTEH MOTYT
MOJIb30BaThCSl HEOOXOJUMBIMU UM TEXHHUUECKUMU CPEJICTBAMH;

- MaTepuajIbHO-TEXHUYECKUE YCIOBUS JTOJDKHBI 00ECreYrBaTh BO3MOXKHOCTD
OecrpensaTCTBEHHOr0 JOCTyNa OOyYarolMXCS B ayAUTOPUH, TyaJIeTHBIE M JIPyTUe
NOMEILIEHHs, a TaKXe HX MpeObIBaHUS B YyKa3aHHBIX MOMEIICHUSIX (HaIuuue
NaHAYyCOB, TIOPYYHEH, PACIIMPEHHBIX ABEPHBIX MPOEMOB, JU(PTOB, NMPU OTCYTCTBUU
TudTOB aynUTOpHsl JOJDKHA pacroiiaratbCs Ha TEPBOM  dTaxe; HaIU4due
CHEIUATBHBIX KPECEN U PYTUX MPUCTIOCOOTICHHI).

JIOTIOMHUTENBHO TpPU TMPOBEACHUU YUYEOHBIX 3aHATHH oOecrednBaeTCs
COOJIIO/ICHUE CIEAYIOIIMX TPeOOBaHUIN B 3aBUCHMOCTH OT KaT€rOpUHM OOYYarOIIHXCS
C OTPaHUYECHHBIMU BO3MOKHOCTSMH 370POBBS:

a)  JUIS CIENbIX: 3aJaHUSl U WHBIE MaTepUaibl U1 U3YYCHHS TUCIUTUTMHBI
odopmIsitorcs penbedHO-ToUueYHbIM IpudTOM bpaiinsg wiu B BUIE 3IEKTPOHHOTO
JOKYMEHTa, JOCTYIIHOIO C TIOMOLIbI0 KOMIIBIOTEPA CO CIEHHATN3UPOBAHHBIM
MPOrpaMMHBIM O0€CTICUeHUEM IS CJETbIX, WU 3a4UTHIBAIOTCS ACCHCTEHTOM;
MMMCHMEHHBIE 3a7]aHUsl BBITIONHSIOTCS HAa Oymare penbeHO-TOYeHUHBIM MIpudTOoM
bpaiing wnm Ha  KOMOBIOTEPE CO  CHEHMUATU3UPOBAHHBIM  MPOTPAMMHBIM
oOecrieueHrueM JIJIsl CIEMBIX, WM HAJUKTOBBIBAIOTCS ACCUCTEHTY; O0YJarOIIUMCS TS
BBITIOJTHEHUS ~ 3aJaHUs TMPU  HEOOXOAMMOCTH  TMPEJOCTABIACTCS  KOMIUICKT
MUCBMEHHBIX TPHHAMICKHOCTeH W Oymara uisi TUChMa pelbe(HO-TOUYCYHBIM
mpudToM  bpaitnig, KOMIBIOTEp CO  CHCNHAIM3HPOBAHHBIM  MPOTPAMMHBIM
oOecIieueHrEM IS CIICTBIX;

0) mist  cnaboBUASIIMX: OOECHEeUYMBACTCS WHAMBUYATbHOE PAaBHOMEpPHOE
ocBenieHne He MeHee 300 JOKC; TpU  HEOOXOAMMOCTH — OOYy4YarOIIUMCS
MPEIOCTABIISETCSl YBEIIMUMBAIOIIEE YCTPONUCTBO; 3aJaHUs JJIsi BHITIOJTHEHUS W WHBIC
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MaTtepHuasibl OQOPMIISIOTCS YBEIUUEHHBIM IIPUPTOM;

B) Il  [AyXUX W cialdocibliamux: — o0ecleyuBaeTcs  Hajlu4due
3BYKOYCHJIMBAIOLIEN anmnapatypsl KOJIJIEKTUBHOTO MOJIb30BaHUA, npu
HEO00XOAMMOCTH O0y4YaroIUMCs MPENOCTaBIAETCS 3BYKOYCHIMBAIOLIAs amnmaparypa
WHIMBHUIYAJILHOTO TIOJH30BaHUS;

r) JUIS JIAI C TSDKEJIBIMU HapYHICHUSIMH PEUH, TIIyXUX, CIa0OCTBIIIAIINX BCE
KOHTPOJIbHO-OIIEHOYHBIE ~ MEPONPUATHS MO IKEJIAHUI0 OO0YyJaromMXCS MOTYT
MIPOBOJIUTHCS B TUCBMEHHOU (hopMme;

A) IUIsL UL C HApPYIICHUSMHU OIOPHO-ABHTATEIBHOTO amnmapara (TsSKeIbIMU
HApyIICHUSMU JBUTATENbHBIX (DYHKIHMH BEPXHUX KOHEUHOCTEW WM OTCYTCTBHEM
BEPXHUX KOHEYHOCTEH): MUChbMEHHBIC 3aJaHHs BBITIOJHSIIOTCS Ha KOMITBIOTEPE CO
CTHCIMATU3UPOBAHHBIM ~ MIPOTPAMMHBIM ~ 00€CIIEYCHHEM WM  HaJIWKTOBBIBAIOTCS
ACCUCTEHTY; 1O JKeJIaHUI0 00YYalolMXCsl BCE KOHTPOJIbHO-OIIEHOYHbIE MEPONPUSATHUS
MOTYT MIPOBOJIUTHCS B YCTHOH (hopMe.
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4, KoHTpoJIb 1 OLeHKA pPe3yJIbTATOB OCBOCHUA Y4eOHOM AMCUHUIIMHBI.

Kontpons

N OICHKa PpE3yJIbTATOB

OCBOCHHUS y4E€OHOW JUCIUTLIUHBI

OCYIIECTBIISIETCSI B MIPOLIECCE MPOBEAEHUS MPAKTUUECKUX 3aHATUNA M J1a0OpaTOPHBIX
paboT, TECTUPOBAHMS, A TAKXKE BBIMOJIHEHUS OOYYAIOIIMMUCS WHIUBUIYATBHBIX

3aJlaHUi, TPOEKTOB, UCCIIEAOBAHMIA.

Pe3yabTaThl 00y4eHUs
(OcHoBHBIE BU/bI
AEATEJbHOCTH 00YYAIOLIMXCSH)

Kpurtepuu oneHku

MeToanbl
OLIEHKH

AJITEBPA U HAYAJIA MATEMATHYECKOI'O

AHAJIN3A

Hcnonb3oBaTh  TEOPETUKO-
MHOKE€CTBEHHBIM  ammapar  Jjis
ONUCAHUS X0/ pelieHus
MaTeMaTUYECKUX 3aJad, a TaKKe
pEeaJIbHBIX MPOLIECCOB U SIBICHUIA.

OnepupoBaTh  MOHSTHUSMMU:
palroHaIbHOE YHUCIIO,
OecKoHeuHast nepuoIuyecKas
IpoOBb, MPOLEHTHI;
UppanyoHalbHOE u
NEUCTBUTEIIBHOE YHCIO; MOAYJb
NENCTBUTEIIBHOTO 4HCIIa;
UCIIOJIB30BAaTh A3TH TMOHATHS TIPU
OPOBEACHUU  PACCyXACHUH U
JI0Ka3aTeIbCTB, MPUMEHATH APOOH
U TOPOLEHTbl  JJsi  pElIeHUus
OPUKIAIHBIX 3a7a4 U3 Pa3IMYHbIX
OoTpaciiel 3HaHWM W PEATBHOU
AKU3ZHU.

Hcnonb3oBaTh
npUOIMHKEHHBIC BBIYUCIICHUS,
MpaBUiia OKPYIJICHUS, IPUKUAKY U
OLICHKY P€3yJIbTaTa BEIYMCIICHUM.

[IpumenaTh pasInuHbIe
METOJIbl PELICHUS PALMOHAIBHBIX
" JPOOHO-PAITMOHATBHBIX
YpaBHEHUH; A TaKke METOJ
MHTEPBAJIOB In: peleHus
HEPABEHCTB.

OnepupoBaTh  MOHATHUIMU
MHOTOWIEH OT OJJHOW MEPEMEHHOM,
€ro KOpHH; MPUMEHATH JCICHUE
MHOTOWIEHAa Ha MHOTOWIEH C
OCTaTKOM, Teopemy be3dy wu
Teopemy Buera ans  pemieHus
3a7a4.

OneHKka NOHUCHBMEHHBIX
KOHTPOJIBHBIX PaboT.

OTBeT  OIICHWBACTCS
OTMETKOM «5», €ClIu:

paboTa  BBINOJHEHA
TIOJTHOCTBIO;

B JIOTHYCCKUX
pacCcyKIeHUAX u
000CHOBaHUM PEIICHUS] HET
po0eJIoB 1 OMIMOOK;

B pEIIEHHMH  HET
MaTEMaTHYECKUX  OLIMOOK
(BO3MOKHA oJlHa
HETOYHOCT, OIHCKa,
KOTOpas HE SIBIISIETCA
CJIEICTBUEM HE3HAHUS WM
HETTOHUMAaHHMS y4eOHOT0
Marepuania).

OtmeTka
CTaBUTCA B
CIIyJasix:

pabora
MOJIHOCTBIO,
000CHOBaHUS
perieHus HEJI0OCTaTOYHbI
(ecu yMEHUE
000CHOBBIBaTh PACCYXKICHUS
HE SIBISIJIOCH CIIEIIMABHBIM
00BEKTOM IIPOBEPKH);

JOTTYTIICHBI OJTHa
omMOKa WM €CTh JIBa — TPHU
HeAou€éTa B BBIKJIAJKaX,
PUCYHKAX, 4YepTexKax WIN
rpadukax (eciu 3TH BHJbI
padot HE SIBJISLITUCH
CHIEIUATHHBIM 00BEKTOM

«@»
CIICAYIOIIHNX

BBIIIOJTHCHA
HO
niaroB

IIpoBenenu
€  NHUCBMEHHBIX
KOHTPOJIbHBIX
paboT,  YCTHBIX
OIIPOCOB.
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OnepupoBaTh  MNOHSTUSIMMU:
CUCTEMA JIMHEMHBIX YpPaBHEHUH,
MaTpuLa, ONPEAECIUTENb MAaTPHULIBL.

Hcnonb3oBath CBOWCTBA
ompeaenuTenss 2 X 2 aus
BBIUHCIIEHUS €ro 3HAYCHMUS,
IIPUMEHSTh  ONPENCIUTENN  JIA
pEelIeHUs]  CUCTEMbl  JMHEHHBIX
YPAaBHEHUM.

MopgenupoBats  peabHbIE
CUTyallud C TOMOUIIBIO CHUCTEMBI
JIMHENHBIX YpPaBHEHUH,
UCCJIEN0BATh MTOCTPOCHHBIE
MOJENH C TOMOIIBI MATpUIl U
ONPEICIIUTETIEH,
UHTEPIPETUPOBATh  MOJIYUYCHHBIN
pe3ynbTar.

OnepupoBaTh  MOHATUIMH:
byHkuMs,  cnocoObl  3aJaHusd
¢yHKIIMU;  B3aUMHO  OOpaTHbIE
byHKIMM, KOMMO3UIUS (DYHKITUH,
rpaduk byHKINH, o0JacThb
ONpeIeNICHHUS " MHOECTBO
3HAYCHUI byHKINH, HYJIA
byHKIUH, IPOMEXKYTKHU
3HAKOIIOCTOSIHCTBA; JIMHEMHa,

KBaJpaTuyHas, JIpOOHO-ITHHEWHAs
U CTeNeHHAas (YYHKITUH.
BEIMOTHATE  37€MEHTapHbBIS

npeoOpa3oBaHus rpaduKoB
byHKIUH.

3HaTh U yMETh JI0Ka3bIBaTh
YETHOCTH 1580078 HEYETHOCTD
byHKITUH, MEPUOJANYHOCTD
(GYHKIIMU, HAXOIUTh MPOMEKYTKU
MOHOTOHHOCTH byHKIIAA,
MaKCHUMYMBbI " MUHHAMYMBI
byHKITHH, HauOobIIee u

HAaWMEHbIIEEe 3HaYeHWEe (YHKINH
Ha MPOMEXKYTKE.

DopmMynUpPOBATH 51
WJUTIOCTPUPOBATH rpaguyecku
CBOMCTBA JIMHCHHOM,

KBaJIpaTUIHOM, JAPOOHO-THHEHHON
U CTENIEHHOU QPYHKIIUM.

IIPOBEPKH).

OtMmeTKa
CTaBUTCS, €CJIH:

JOITYIIEHO Oonee
oIHON omubku wian Oosee
JIBYX — TpeX HEIOYECTOB B
BBIKJIQ/IKAX, YEpPTeKaX WU
rpadukax, Ho oOyyarouuiics
obmamaer  00s3aTEIBLHBIMH
YMEHHUSAMHU TI0 TIPOBEPsSEMOi
TEME.

«3»

OtmMmeTKa «2»
CTaBUTCS, €CJIN:

JOTYIIEHbI
CYIIECTBEHHbIEC OIIINOKH,
ITOKa3aBIIINE, 4To

obOyuyaromuiicss He oOiagaer
00s13aTeIbHBIMA ~ YMEHUSIMU
10 JaHHOM TeMe€ B IIOJHOM

Mepe.
Jomyckaercs

NOBBICUTh ~ OTMETKY  3a

OpDUTMHAJIbHBIA ~ OTBET Ha

BOMPOC WM OPHUTHHAIBHOE
peleHre 3agadyd, KOTOpBIC
CBUJICTEIILCTBYIOT 0
BBICOKOM MaTeMaTHYECKOM
Pa3BUTHUH O0YYAIOIIETOCS; 32
pemienue 0Oojee  CIIOXKHOM
3aa4d WJIM OTBET Ha Oosee

CIIOXKHBIN BOIIPOC,
MPEITI0KEHHbIC
obOydJaromemycs
JIOTIOJTHUTEIIBHO ocJye

BBITIOJIHEHUSI UM KaKUX-JIHOO
JIPYTUX 3aJaHHM.

Ouenka YCTHBIX
OTBETOB.

OTBET  OlLICHUBAETCA
OTMETKOM «5», eciau
00yYarOITHUNCS:

MIOJTHO PaCKpBLI
colepKaHWe MaTepuaja B
o0beMe, MpPeayCMOTPEHHOM

POTPaMMON ¥ YUeOHHKOM;
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BeIpaxath dopmynamu
3aBUCUMOCTH MEXKy BEJIMUMHAMHU.

3HaTh  OMNpENEIICHUuE U
CBOWCTBA CTCIIEHU C  LEJBIM
MOKa3aTeseM; MOIXOISIIIYIO
dbopmy 3amucu JIEHUCTBUTEIBHBIX
YuCell ISl PeIIeHUs MPAaKTUYECKUX
3a/1a4y ¥ IpeJICTaBICHUs JaHHBIX.

DopmMynUpOBaTh,
3aMMChIBaTh B  CHMBOJUYECKOM
dopMe M HCMONB30BaTh CBOMCTBA
KOpHS  Nn-0o  cTemeHu  Juid
npeoOpa3oBaHuUs BHIPAKCHUIM.

Haxonutb pelIeHus
UppALMOHAIBHBIX ~ YPaBHEHHUH C
OMOIIBIO PaBHOCHIIBHBIX
NEPEXOI0B WM  OCYIIECTBIISS
IIPOBEPKY KOPHEMN.

Crpoutb rpaduk QyHKIUU
KOpHsI N-OH CcTereHu Kak oOpaTHOU

st QyHKOMM  CTENEHH ¢
HATypaJIbHBIM ITOKA3aTEJIEM.

DopMyJIMPOBATH
OnpeieJICHHE CTENIEHU C
palMOHATIBbHBIM [TOKA3aTEIIEM.

BrimonHaTh
npeoOpa3oBaHus YUCIIOBBIX
BBIPAKECHU, COIEepIKaIIUX
CTEIEHH c palHoOHaIbHBIM
MIOKa3aTeJeM.

Ucnonb3oBath  muQpoBbIE

PECYPCHI IS TOCTpOEHUs Tpaduka
MOKa3aTeIbHON byHKIMN U
W3yYEHHS €€ CBOMCTB.

Haxognte peleHus
MOKAa3aTeJIbHBIX YPABHCHUU.
JlaBaTh OIPEIETICHUE

norapudma gucia; JECATUIHOTO H
HaTypajIbHOTO JIoTapudma.
Hcnonp3oBath CBOWCTBA
norapudmoB sl IpeoOpa3zoBaHUs
JTorapu(MUYECKUX BbIPAKEHUM.
Crpours rpaduk
norapumuyecko (YHKIIMU Kak
0o0paTHOM K TMOKa3aTeIbHOM U

U3JIOKUJI ~ Marepuan
TPAMOTHBIM SI3IKOM, TOYHO
UCIIONIb3Ysl MATEMATUUYECKYIO
TEPMUHOJIOTHIO u
CHUMBOJIUKY, B
OIPENICIIEHHOW JIOTUYECKOU
MOCJIEI0BATEIILHOCTH;
MPaBUIBHO BBIMOTHUI
PUCYHKH, YEPTEXKH,
rpa@uKy, COMYTCTBYIOLIUE
OTBETY;
noKasan yMeHHUe
WUTIOCTPUPOBATh  TEOPUIO
KOHKPETHBIMH TPUMEPAMH,
NPUMEHATh €€ B HOBOH
CUTYyalluu TMPU BBITOJIHCHUHU
MPaKTUYECKOTO 3a/1aHUs;
MPOJIEMOHCTPUPOBAT
3HAaHWE  TEOPUU  paHee
W3YUYEHHBIX COMYTCTBYIOIIUX
TeM, CPOPMUPOBAHHOCTh U
YCTOMYUBOCTh
UCIIOJIb3YEMBIX IPU OTBETE
YMEHUI 1 HABBIKOB;
oTBEYal
CaMOCTOSITEIBHO,
HABOJSILIKX BOIIPOCOB;
BO3MOJKHBI OJIHA — JIBE
HETOYHOCTH MPH OCBEIICHUE
BTOPOCTENIEHHBIX BOIPOCOB
WIN B BBIKJIAJKaX, KOTOPbIE
oOydJaromuiics JIETKO
WCIIPABUJI MTOCJIE 3aMEYAHUSL.
OTBeT  oOlLlEHUBaeTCs
OTMETKOM «4», ecnu
YIOBJIETBOPSIET B
OCHOBHOM TpeOOBaHUSAM Ha
OLEHKY «5», HO IIpU 3TOM
uMeeT OJIMH u3
HEJIOCTAaTKOB: B H3JI0KCHUU
JTOITYILIEHBI HEOOIbIITNe
npoOebl, HE MCKA3UBIIEE
MaTeMaTH4eCcKoe
coJ/iep>KaHHe OTBETA;
JONYIIEHbl OJUH —

oe3
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HCIIOJIB30BaTh CBOMCTBA
norapupMuyeckorn (QyHKIHH IS
pelieHus 3a1a4.

Haxonuts pelIeHns
Jorapu(pMUYECKUX YpPaBHEHUU C
IIOMOILIBIO PaBHOCHJIBHBIX
[IEPEX0J0B  WIM  OCYILLECTBIIAA
IIPOBEPKY KOPHEM.

JlaBaTh OIIPEACIICHUS
CUHyCa, KOCHHYyCa, TaHIE€HCAa U

KOTaHI'€HCa YHCJIOBOTO apryMeHTa;
a TaKXe apKCUHyca, apKKOCHUHYyCa
U apKTaHIeHCa YnclIa.

[TpumensTh OCHOBHBIC
TPUTOHOMETpUUYeCKue  (popMyIbl
TSt npeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAKCHUH.

[TpumensTH dbopmyIibl
TPUTOHOMETPUHU penieHus
OCHOBHBIX TUTIOB
TPUTOHOMETPUUECKUX YPABHEHUI.

OnepupoBaTh  MOHSTHSMMU:
MOCJIEI0BATEIILHOCTb, CIIOCOOBI
3a7jaHusl  TOCJIEeI0BAaTEIbHOCTEM;
MOHOTOHHBIE M  OTPaHUYECHHBIE
MOCJIEI0BATEIILHOCTH;
UCCIIeIOBaTh TMOCIEI0BATEILHOCTH
Ha MOHOTOHHOCTh u
OTPaHUYEHHOCTb.

[lomyuate  mpencTaBiieHHE
00 OCHOBHBIX WJCSX aHAJIN3a
OECKOHEYHO MaJIbIX.

JlaBaTh OIIPEEIICHUE
apupMETHIECKOM u
r€OMETPUYECKON MPOTrPeCcCUu

Jloka3bIBaTh CBOMCTBaA
apuPpMETHIECKOM u
reOMETPUIECKOMN MPOTPECCHH,
HaXOIUTh CYMMY YJICHOB
MpOrpeccuyd, a TakkKe CYMMY
YJICHOB OECKOHEYHO YyOBIBaAIOIICH
r€OMETPUYECKON MPOTPECCHH.

Hcnonp3oBaTh mporpeccuu
JUIS peIIeHUs 3aJa4 MPUKIAJHOTO
XapakTep.

TUTS

JBa HEeJo4eTa npu
OCBEIICHUH OCHOBHOTO
coJiepKaHUs OTBETA,
UCIIPaBJICHHbBIC nocie
3aMevaHus;

JTOMYIIEeHbl  OImKOKa
Wi Oojee JByX HEIO0YETOB
npu OCBEIIEHUHU

BTOPOCTCIICHHBIX BOIIPOCOB
WJINM B BbIKJIaJKaX, JICTKO

UCIIPaBJICHHBIC nocine
3aMeYaHusl.

OtMeTKa «3»
CTaBUTCS B  CJICIYIOIIUX
CIyvasx:

HETMOJHO  PaCKPBITO
COJICp>KaHHE Marepuasa
(conmepxkaHue U3JI0KEHO
dbparmeHTapHo, HE Bceraa
MOCJIEI0BATENIBHO), HO
MoKa3zaHo oO0lee MOHUMaHHe
BOIpOCa u
POJEMOHCTPUPOBAHBI
YMEHHS, JOCTaTOYHbIE [IJIst
YCBOGHHUS  MPOTPaAaMMHOTO
MaTepHana;

MMEJINCh 3aTPYyIHEHUS
WM JOMYIICHBl OIIMOKH B
onpeAeIeHUN
MaTeMaTHYEeCKOMN
TEPMHUHOJIOTUM, YepTexkax,
BBIKJIQJIKaX, MCIPABJICHHbIC
1ocJjie HECKOJIbKHX
HABOJAIIMX BOIPOCOB;
oOydJaromuiics HE
CIIPABUWIICS C MPUMEHEHUEM
TEOpUM B HOBOM CHUTYyallUU
npu BBITTOJTHEHU U
MPAKTUYECKOTO 3aJaHMs, HO
BBITTOJTHHIT 3aJJaHUsI
00s13aTeIbHOTO YPOBHSI
CJI0KHOCTH IO JTAaHHOM TEeME;
npu JIOCTaTOYHOM
3HAHUU TEOPETUUYECKOTO
Marepuaia BBISIBJICHA
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[TpumensTh dbopmyny
CJIOXHBIX MTPOLIEHTOB JIJISl PEILICHUS
3a71a4 U3 pEAIbHOMN IIPAKTUKHU.

OnepupoBaTh  MNOHSTUSMMU:
byHKIH HelpepbIBHAs Ha
OTpe3Ke, TOUKa pa3pbiBa (HYHKIIUH,
acumnToTa rpaguka QyHKIHUH.

[IpumenaTs CBOWCTBA
HEMpepbIBHBIX  (QYHKIUH I
peuieHus 3aaay.

OnepupoBaTh  MOHATHUAMMU:

nepBas W BTOpas IPOU3BOJHBIC
byHKIMY; TTOHUMATh (U3NYECKUi

u reOMETPUUYECKUM CMBICIT
IPOU3BOIHOM; 3alMChIBaTh
YPaBHEHUE KacaTeJIbHOM.

Bbuucnsate  mpou3BOAHBIC
CyMMBbl, MPOU3BEACHUS, YACTHOIO
U CJIO)KHOW (DYHKITUH.

Nzyuath MPOU3BOIHBIE
AIIEMEHTAPHBIX (DYHKIIHIA.

Hcnonb3oBath

TEOMETPUYECKUNA U (pu3nuecKuit
CMBICJI IPOU3BOJIHOM JI PEIICHUS
3a/1ad.

[IpumensaTs OCHOBHBIE
HNOHSTHSI Kypca anreOpbl U Hayal
MaTE€MAaTHYECKOTO aHaiau3a s
pelieHnusl 3aJady  HU3  peallbHOM
KU3HU M JAPYIUX  IIKOJBbHBIX
MPEIMETOB.

Ctpoursb
KOMIIO3UIIUH byHKINN c
IIOMOILBIO AJIEMEHTAPHOTO
HCCIIEI0BaHUS u CBOWCTB
KOMIIO3HIIUU.

Ctpouth  reoMeTpuyecKue
o0Opa3bl ypaBHEHUN W HEPaBEHCTB
Ha KOOPJUHATHOM TNTIOCKOCTH.

Hcnonp3oBath
MPOU3BOAHYIO ISl HMCCIEAOBaHUS
GyHKIIMM Ha MOHOTOHHOCTH U
3KCTPEMYMBI; HaXOJUTh
HauOosblllee W HauMEHbIIIee
3Ha4YeHUs (YHKIMU HENPEPHIBHOU

rpaduk

HEI0CTaTOYHAS
c(hOopMUPOBAHHOCTH
OCHOBHBIX YMEHUU u
HaBBIKOB.

OtMeTKa «2»
CTaBUTCS B  CIEIYIOIIUX
clIyJasix:

HE PaCKpBITO
OCHOBHOE coJiepKaHue
yueOHOr0 MaTepHaia;

0OHApyXKEHO
HE3HAaHHE o0y4aromumes
Oonbiieid win  Haubosee
BOXHOM 4YacTh Yy4eOHOTO
MaTepuana;

JOTMYIIEHBI OITUOKA B
OIPENICJICHUN TIOHATUM, TIPU
HCII0JIb30BaHUU
MaTeMaTHYECKOMN
TEPMUHOJIOTUH, B PUCYHKAX,
yepTexkax wiu rpadukax, B

BBIKJIaAKax, KOTOPBIC HC
HCIIPABJICHBI ITOCJIC
HCCKOJBKHX HaBOISAITHUX
BOIIPOCOB.
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Ha OTpE3Ke; CTPOUTHh TrpaduKu
GyHKIUI Ha OCHOBaHHH
MIPOBEIEHHOTO UCCIIEI0BAHMUS.
Hcnonb3oBath
MPOU3BOJHYIO ISl HaXOXKJICHUS
HaWJITy4lIero pelIeHUs B
NPUKIAJAHBIX, B TOM  YHUCI]E
COLIMAJIbHO-DKOHOMHYECKUX,

3aja4ax, JUISL OIIpEIECTICHMS
CKOPOCTH M YCKOPEHHs Ipolecca,
3aJJaHHOTO bopmynoi WIH
rpaduxom.

[Tonmy4ats mpencraBieHUE O
NPUMCHCHUM  TIPOM3BOJHOH B
Pa3TUYHBIX OTPACIISIX 3HAHUH.

OnepupoBaTh  TOHSTHSIMM:
nepBOOOpa3Hasl M ONpPeaeIEHHBIN
UHTETpaI. Haxonute
IEpPBOOOpa3HBIC DJIEMCHTAPHBIX
(GYHKIIMHA W BBIYKCIATH HHTETPA
no ¢opmyne  Heioroma —
JleriOHMIIA.

Haxonuth TUTOIIAIH
IJIOCKUX (GUTYp U OOBEMBI TEN C
IOMOIIBIO OTIpeICTIEHHOTO
UHTETpaa.

3HaAKOMHUTHCS c
MaTEeMaTHYECKUM

MOJIETUPOBAHMEM Ha  TIpUMeEpe
muddepeHIanbHbIX YPaBHCHUH.

[TonywaTe mpencraBiieHuE O
3HAUYEHWW  BBEJICHUS  TOHATHS

WHTETpana B pa3BUTHH
MaTEeMaTHKH.

Hcnonb3oBath  muQpoBbIE
pecypchl TSI MOCTPOCHUS

rpa@uKoOB  TPUTOHOMETPUUECKUX
(GYHKITUY ¥ M3YYCHHS MX CBONCTB.

Pemats
TPUTOHOMETPUYECKUE YPABHEHUS
U OCYHIECTBIISITh OTOOp KOpHEH ¢
MOMOIIbI0O  TPUTOHOMETPUUYECKOU
OKPY>KHOCTH.

[IpumenaTs dbopmyIibl
TPUTOHOMETPUM  JIJII  PEUICHUs
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OCHOBHBIX THUIIOB
TPUTOHOMETPUUECKHUX HEPABEHCTB.

UcnonwzoBate  1udpoBbie
pecypcbl  JJisl  TOCTPOEHUS U

HCCIIEIOBAHUS rpadukoB
GyHKIU.

[IpumenaTs CBOWCTBA
[I0Ka3aTeIbHON 51

norapupMuyeckon  QyHKIUH K
pPELICHUIO  TOKa3aTeNbHbIX |
orapupMUYECKUX HEPABEHCTB.

O6ocHOBaTh
PaBHOCWJIBHOCTD MEPEXOJI0B.

PemaTte uppanuvoHagbHble U
KOMOMHUPOBAHHBIE HEPABEHCTBA, C
OMOIIBIO PaBHOCHIIBHBIX
EPEXO0/IOB.

Hcnonb3oBaTh rpadguueckue
METOJIbI U CBOMCTBA, BXOJSIIUE B
ypaBHEHHE  WJIM  HEPaBEHCTBO
(GYHKUMIA U1l pelieHns 3a1a4uH.

OnepupoBaTh  MOHATHIMMU:
KOMIUIEKCHOE YMCJI0O U MHOXKECTBO
KOMIUIEKCHBIX YHCEIl.

[IpencraBuare
KOMIUJIEKCHBIE qucla B
anreOpanyecKoiu U
TPUTOHOMETPUUYECKOU opme.
BrimonHaTh

apudpMeTHUECKUe  Omlepanud ¢
HUMU.
N3o0paxaTth KOMIUICKCHBIC

yuciia Ha KOOPJAWHATHOM
IJTIOCKOCTH.

[TpumensTH bopmyny
Myagpa u M0JIy4aTh

MPEJICTABIECHUE O KOPHAX N-OU
CTENEHU U3 KOMIUIEKCHOTO YuCJa.

3HaKOMUTBCSI C OPUMEPAMU
MPUMEHEHUS] KOMIUJIEKCHBIX YHCEl
JUISl PEIICHUS] T€OMETPUUYECKUX U
bu3nyecKux 3aaad.

OnepupoBaTh  MOHSATUSAMU:
HaTypaJibHOE W I1EJI0€ YHUCIO,
MHOXECTBO HATYPAJIbHBIX U LEJbIX
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YHUCEN.

Hcnonb3oBath MIpU3HAKU
JNETUMOCTH LEJIbIX YHCEIN; OCTATKU
no wMoaymwo; HOJ wu HOK
HAaTypaJIbHBIX YHUCEJ; aJIrOpPUTM
EBximmpaa g pemieHus 3aaad.

3anuceiBaTh  HATypaJbHBIE
Yyycia B Pa3IUyHbIX MMO3UIIMOHHBIX
CUCTEMAX CUUCIIEHUS.

OnepupoBaTh  MOHATHAMMU:

CHUCTCMa u COBOKYITHOCTH
ypaBHeHI/Iﬁ 151 HCPABCHCTB,
peUICHUC CHUCTCMBI 501041
COBOKYITHOCTH, PaBHOCHUIIBHBIC

CHUCTCMBI U CUCTCEMBI-CIICICTBHA.
HaXOJ]I/ITB peuicHusd CUCTCM

U COBOKYITHOCTEH LEJIBIX
palMOHAIbHBIX, UPPAMOHATIbHBIX,
NIOKa3aTENbHBIX 17}
norapuMUYECKUX ypaBHEHHUN W
HEPaBEHCTB.

IIpumensTh CUCTEMBI

YPAaBHEHHI K PEIICHUIO TEKCTOBBIX
3alay U3 pas3MYHBIX oO0JacTei
3HAHUM W  PEAIbHOW  JKU3HU,
UHTEPIPETUPOBATh  TOJTYYCHHBIC
pEIICHMS.

Hcnons3oBate  1tudpoBbIe
PECYPCHI.

Bri6upath crmoco6 perieHus
paIMOHANILHBIX, UPPAMOHATBHBIX,
MOKa3aTeNbHBIX,

norapuMUYECKUX u
TPUTOHOMETPUYECKUX ypPaBHEHHI
M HEPaBEHCTB,  COJEPKAIIUX

MOJYJIA U MapaMeTphI.
[IpumensaTe rpaduueckue u
aHAJUTUYECKHE  METOABbl s
pelieHns ypaBHEHU U HEPABEHCTB
C  MmapaMmeTpamMu, a  TakKxke
uccienoBanue GyHKIHN MeToJaMu
MaTeMaTU4eCKOTo aHau3a.
CtpouTh H  HCCIEIOBATH
MaTeMaTH4eCcKue MOJENH
peaJbHbIX CUTyalluid C TMOMOUIBIO
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YpaBHEHU, HEPABEHCTB U CHUCTEM
C mapaMeTpaMu.

MogenupoBats  peanbHbIE
CUTyallUl Ha s3bIKE aJureopsl,
COCTaBIIATh BBIPAXKEHUS,
YPaBHEHHUs, HEPABEHCTBA M UX
CUCTEMBI IO YCJIOBHMIO 3aJayH,
UCCIIEI0BATh IIOCTPOCHHBIE
MOJEIN C UCII0JIb30BAHUEM
arnapara anreopsl,
UHTEPIPETUPOBATh  MOJYYEHHBIN
pe3yJIbTar.

[Ipumensats QyHKIUM AJIS
MOJIETUPOBAHUSI U UCCIIEIOBAHUS
peaNbHBIX MPOIECCOB.

Pematp NPUKIaTHbIE
3a/layd, B TOM YHUCJIE COIMAJIbHO-
HKOHOMHYECKOTO U (hPU3UYECKOTO
XapakTepa, Cpe/ICTBaMU anreopsl U
MaTEMaTUYECKOT0 aHaJIN3a.

I'EOMETPUA

Onpenenste MIOCKOCTh Kak
¢urypy, B KOTOpOH BBIMOJIHSAETCS

IIAaHUMETPHUSL.
Jenatp POCTENIINE
JIOTUYECKUE BBIBO/IbI u3
AKCUOMAaTHKH IIOCKOCTH.
[IpuBOIUTH PUMEPHI
peaTbHBIX 00BEKTOB,

I/meanmauneﬁ KOTOPBIX ABJIAKOTCA
AKCHMOMBI TCOMCTPHHU.

OneHka NHUCHMEHHBIX
KOHTPOJIBHBIX PaboT.

OTtBeT  OlLICHMBACTCS
OTMETKOM «5», €ClIu:

paboTa  BBINOJHEHA
TIOJIHOCTBIO;

B JIOTUYECKUX
pacCyKJIeHUAX u

000CHOBaHMM pEIICHUS HET
po0eJIoB 1 OMIMOOK;

N3yuars, MIPUMEHSITh B pEIIEHHH  HET
MPUHIIUITBI IOCTPOSHUS CEUYECHUN. | MAaTEMAaTHYECKUX  OIIMOOK

Ucnonw3oBaTh 1St | (BO3MOYKHA oJIHa
MOCTPOCHHUSI ~ CEYEHUH  METOJ | HETOUYHOCTb, OTHCKa,
CI€lI0B,  METOJ  BHYTPEHHEro | KoTopas HE SIBJISIETCSA
MIPOEKTUPOBAHMS, METO/] MEPEHOCA | CIEACTBUEM HE3HAHMS WU
CeKylIEH MIOCKOCTH. HEMIOHUMAaHMUS y4eOHOT0

Pemiats ctepeomeTpuueckue | MaTepuaia).
3a/laud: Ha ONpEAeJIeHUE BUJIA OtmeTka «»
CEUEHUsT U  HAXOXKJICHUE €ro | CTaBUTCA B  CIEAYIOIIUX
TJIOILATH. Ciyvasx:

AkTyanu3upoBaTh (HaKThl U paboTa  BBINOJHEHA
METO/IbI IJIAHUMETPUH, | TOJTHOCTHIO, HO
peJeBaHTHBIE TEMe, MPOBOJUTH | 0OOCHOBAHMS 11aroB

[TpoBenenn
€  THUCBMEHHBIX
KOHTPOJBHBIX
paboT,  YCTHBIX
OTIPOCOB.
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aHAJIOTUHU.
Hcnonb3oBaTh NpU pelICHUN

3a1a4 CIIEAYIOILKE
IUIaHUMETpUYecKre  (akThl U
METO/BI:

Teopempr @aseca u 0
MIPONOPUHUOHAIBHBIX OTpE3Kax.
ANTOpUTM JAENeHus OTpe3Ka Ha n
PaBHBIX YacTeu. Teopema
Menenasi.

PaBHOOGeApeHHbII
TPEYTOJIbLHUK. PaBHOCTOpOHHUI
TPEYrOJIbHUK. IIpssmMoyronpHbIN
TPEYTOJIbHUK

CBOIICTBO cpeaHEl JIMHUU
TPEYroJIbHUKA.

CBoiicTBO OMCCEKTPUCHI
yria TPeyrojabHHUKa.

CBoMCTBO MeauaH
TPEYroJIbHUKA.

IIpu3naku noao0us
TPEYTrOJIbHUKOB.

[lonydats  mpencraBieHUs

00 OCHOBHBEIX JTamax Pa3BUTHA
IrCOMCTPHUH KaK COCTaBHOM YacTHU

dbyHmamenTa pPa3BUTHUS
TE€XHOJIOTHUM.
Knaccudunuposats

B3aMMHOE PACMOJIOKEHUE MPSIMBIX
B IIPOCTPAHCTBE, WJUIIOCTPUPYS
PUCYHKaMH W TPUBOJS TMPHUMEPHI
W3 PEAbHOM KU3HMU.

JlokazpiBaTh  TEOpPEMY O
CyIIECTBOBAaHUU u
€IMHCTBEHHOCTH  IApPAJUICIBbHOU

MPSAMOM, MPOXOASIIEN YEPE3 TOUKY
MPOCTPAHCTBA W HE JICKAlIeW Ha

ApYyrol  OpsiMOM;  JIEMMY O
MEPECEYEHNN IIJIOCKOCTH JIBYMS
napajiyIeIbHBIMU MPSIMBIMU;
TEOpEMY O TpPEX MapajuIeIbHbIX
MPSAMBIX.

Jloka3bIiBaTh MIPU3HAK
CKPEIMBAIOIIAXCA MPSMBIX,
TEOPEMY O  CKPEHIMBAIOIIMNXCS

pereHus HEJOCTAaTOYHBI
(ecm yMEHHE
000CHOBBIBATb PACCYkKIACHHUS
HE SBISUIOCH CIELUATBHBIM
00BEKTOM MIPOBEPKH);
JOTTYTI[EHBI OJlHa
OlIMOKA UK €CTh JIBa — TPHU
HEJO04Y€Ta B BBIKJIAJKaXx,

pPUCYHKaX, dYepTekax WU
rpadukax (eciii 3TH BHJIBI
pabot HE SIBJISUTUCH
CHeIUaTbHBIM 00BEKTOM
IPOBEPKH).

OtMeTKa «3»
CTaBUTCS, €CIIH:

JOTYIIIEHO Ooiee

oIHOM omuOKu uimu Oosee
JIBYX — TpPeX HEIOYECTOB B
BBIKJIQ/IKaX, YepPTeKaxX WU
rpadukax, HoO 00 y4arOIIHACs
obmamaer  00sA3aTEIbHBIMHU
YMEHUSAMH TI0 TIPOBEPSIEeMOM
TEME.

OTMeTKa «2»
CTaBUTCS, €CIIN:

JOTYIIEHbI
CYIIIECTBEHHBIE OIIINOKH,
[IOKAa3aBIIHE, YTO

obOyuaromuiicss He oOiamaer
00s13aTeTbHBIMA ~ YMEHUSIMH
10 JaHHOW TEME B IIOJITHOU

Mepe.

Jomyckaercst
MOBBICUTh ~ OTMETKY  3a
OpPUTHHAJIBLHBIM OTBET Ha

BOIIPOC HWJIM OPUTHHAIBHOE
pemieHne 3amadr, KOTOpBIC
CBUJIETEIBCTBYIOT 0
BBICOKOM MaTE€MaTHYCCKOM
Pa3BUTHH 00y4aIOMIErocs; 3a
peuieHue 0Oojiee  CIOXKHOM
3aJa4d WM OTBET Ha Oosiee
CJIOXKHBIN BONIPOC,
IIPEIIOKEHHBIS

o0yyaroiemMycs
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MPSAMBIX.
JloxaspiBaTe  TEOpeMy O
paBEHCTBE YIII0B c
COHAIIPAaBJIICHHBIMU CTOPOHAMMU.
OOBSCHATh, YTO HA3BIBACTCS
NapajyIeIbHBIM U LEHTPAJIbHBIM

MPOEKTUPOBAHUEM u KakK
BBIIOJTHSICTCS MPOEKTUPOBAHUE
¢Guryp Ha MmI0CKOCTb.
Jloka3bkIBaTh CBOMCTBA
MApAJUIEIIBHOTO ITPOCKTUPOBAHUS.
N3o6paxath B

[apaJUIeIbBHON MPOCKLIUUA pPa3HbIC
reoMeTpuieckue GUrypsl.
Pemate crepeoMeTpuueckue

3aJlayd  Ha  J0Ka3aTejIbCTBO H
UCCJIEIOBaHNE,  CBA3aHHBIE  C
PacnoioKeHUEM TIPSMBIX B
IPOCTPAHCTBE.

[IpoBoauTh J1OKa3aTeNIbHbBIE
paccyXKIeHuss  NpU  PEHICHUH
Tr€OMETPUUYECKUX 3ajay,
CBSI3aHHBIX Cco B3aMMHBIM
PacIoioKeHUEM MPSIMBIX B
IPOCTPAHCTBRE.

CpaBHUBaATh, AaHATU3UPOBATH
U OLIEHUBATh YTBEPXKICHUS C
LEIbI0  BBISIBJIICHHUS  JIOTMYECKHU
KOPPEKTHBIX ¥  HEKOPPEKTHBIX
pacCcyXICHUH.

MopgenupoBate  peajbHbIE
CUTYyalluH, CBSI3aHHbIC co
B3aMMHBIM PacIoNOKEHHEM
MPSIMBIX B IPOCTPAHCTBE, HA SI3BIKE
TEOMETPHH.

HccnenoBate mOCTPOEHHBIE
MOJEIN c UCIIOJIb30BAHUEM
F€OMETPUYECKUX  MOHATHH U
TEOpEM, anmapara  anreOpsl,
U (PPOBBIX PECYPCOB.

Knaccudpunmposats
B3aMMHOE PaCIOJIO0KEHUE MPSIMOU
U IUIOCKOCTH B MPOCTPAHCTBE,
MIPUBOAS COOTBETCTBYIOIIIHE
MIPUMEPBI U3 PEaTbHOMN )KU3HH.

JOIOJIHUTEIBHO IOCJIE
BBITNIOJIHEHUS UM KaKHX-TH0O0
IPYTUX 3aJaHUM.

Onenka YCTHBIX
OTBETOB.

OTBeT  olLICHMBaETCS
OTMETKOU «S», eCliu
o0yyJaromuiics:

IIOJIHO PacKpbLI

CoJIep’)KaHWe Marepuaia B
o0beMe, MPEeayCMOTPEHHOM
porpaMMoi U Y4EOHUKOM;
U3JIOKUJI ~ Marepuan
IPAMOTHBIM SI3IKOM, TOYHO
UCIIONIb3Ysl MAaTEMaTUYECKYO
TEPMHUHOJIOTHUIO u
CHUMBOJIUKY, B
OTIPEJICIICHHONW JIOTHYECKOMN
MOCJIEIOBATEIILHOCTH;
MPaBUJIBHO BBITIOTHUI
PUCYHKH, YEPTEXKH,
rpauKu, COMYTCTBYIOIIUE
OTBETY;
nokKasai YMEHHE
WUTIOCTPUPOBATh  TEOPHUIO
KOHKPETHBIMU TIPUMEPAMHU,
NPUMEHATh €€ B HOBOW
CUTYallMU TPU BHINOJHEHUHU
MPAKTUYECKOTO 3aJJaHHUS;
MPOJAEMOHCTPUPOBAI
3HAHUE  TEOpUU  paHee
M3YUYEHHBIX COMYTCTBYIOLIUX
TeM, C(HOPMHUPOBAHHOCTH U
YCTOMYUBOCTH
UCIIOJIB3YEMBIX IPU OTBETE
YMEHHUU U HABBIKOB;
oTBeYal
CaMOCTOSITEJIBHO,
HABOJISILKX BOIIPOCOB,;
BO3MOJKHBI OJIHA — JIBE
HETOYHOCTH MPH OCBEIICHUE
BTOPOCTETNEHHBIX BOIPOCOB
WIM B BBIKJIAJKAaX, KOTOPbIE
00yJaromuics JIETKO
WCIIPABUJI TTOCJIE 3aMEYAHMUSI.

oe3
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DopmynupoBaTh
OIpElEIICHHE NapajljIeabHbIX
IIPSAMOM U IIJIOCKOCTH.

JloxaspiBaTe  NpU3HAK O
[apajuIeIbHOCTH IIPSIMOU 51
IJIOCKOCTH; CBOMCTBA
[apajuIeIbHOCTH IIPSIMOU 51
IIJIOCKOCTH.

Pemate crepeomerpuueckue
3a7a4u BBIUNCIICHUS 51
JI0KA3aTeNIbCTBO,  CBSI3aHHBIE  C
NAapaJUIEIbHOCTBIO  NIPSMBIX U
IIJIOCKOCTEN B IPOCTPAHCTBE.

Pemats IIPAKTUYECKUE
3a71a4d Ha IOCTPOCHUE CEUYCHUM Ha
yepTexax TeTpa’apa U
napajuleIICIUIe1a.

Pematsp CTCPCOMCTPHUICCKUC
3a1a4u, CBA3aHHBIC C ITIOCTPOCHUCM
CCUCHMU TIOCKOCTBIO.

[IpoBoauTh JIOTUYECKU
KOPPEKTHbIE JoKa3aTeabHbIe
paccyKIeHuss  NpU  PEIICHUH

IrCOMCTPHUUICCKUX 3ada4 CBA3AHHBIX
C IapaJuICIbHOCTBIO IJIOCKOCTEH.

CpaBHUBATH u
aHaJIM3UPOBAThH peanbHbIe
CUTYyalluH, CBS3aHHBIE C
MApAUICIBHOCTBIO  MOPSIMOM U
IUJIOCKOCTA B MIPOCTPAHCTBE;
MO/JIEJIUPOBATH pealibHbIE
CUTYyallWH, CBSI3aHHBIE C
NMapaJUICIbHOCTBIO  OPSMOM U

IJIOCKOCTH B IPOCTPAHCTBE,
S3bIKE TEOMETPUMU.
Axtyanu3upoBaTh (PakThl U

Ha

METOIbI IJIAHUMETPHH,
peleBaHTHBIE TEME, NPOBOAUTH
AHAJIOTUU.

DopmMynUpOBaATH
ONpPEAEIIEHHUS: NEPIEHINKYISIPHBIX
MPSMBIX B MIPOCTPAHCTBE;
OIIpEIIECIICHUE MPSIMOW,
MEPIEHANKYIAPHON K INIOCKOCTH.

Jloka3piBaTh:  JIeMMy O

OTBeT  OLIEHUBAETCA
OTMETKOH «4», eclin

YIOBJIETBOPSIET B
OCHOBHOM TpeOOBaHUSIM Ha
OIICHKY «5», HO TPU STOM
uMeeT OJIVH u3
HEJIOCTAaTKOB: B H3JI0KCHUU
JOMYIIEHBI HEeOOJIbIIINE
npoOesnbl, HE HCKa3HUBIIEe
MaTeMaTH4YeCKOe
COJIep>)KaHHE OTBETA;

JTOMYIIEHbl OJUH —
JBa HeJo4eTa npu
OCBEIIEHUU OCHOBHOTO
COJIepKaHUsI OTBETA,
UCIIPaBJICHHBIC nocJje
3aMeYaHus;

JTOMYIIEHbl  omubKa
uim 0osiee JIBYX HEIOYETOB
npu OCBEIIEHUU
BTOPOCTENEHHBIX BOIPOCOB
WIM B BBIKJIAJKaX, JIETKO

UCIIpaBJICHHBIC IIocJie
3aMeYaHusl.

OTMeTKa «3»
CTaBUTCS B  CJICIYIOIINUX
Cyvasx:

HEIMOJIHO  PaCKPBITO
COJIep)KaHHE Marepuasa
(comepxanue HU3J105KEHO
dbparmeHTapHo, HE Bceraa
MOCJIEI0OBATEINIHHO), HO
ITOKa3aHo 0O0Ilee MOHUMAaHue
BOIIpOCa U
MPOJAEMOHCTPUPOBAHBI
YMEHHUS, JOCTaTOYHBIC IS
YCBOCHHUS IPOrPaMMHOTO
Marepuana;

MMEJINCh 3aTPYIHEHUS
WIN JOMYIICHBl ONIUOKH B
omnpeaeICHUN
MaTeMaTHYECKOMI
TEPMHUHOJIOTUM, YepTexKax,
BBIKJIQJIKaX, MCIPaBICHHbBIC
IoCJIe HECKOJILKAX
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MEPIEHANKYJIIPHOCTH IBYX
MapajuIeNIbHBIX MPSAMBIX K TPEThEU
IIPSAMOM; TEOPEMBI O CBA3U MEXKIY
[apajuIeIbBHOCTBI0 TPSIMBIX M HX

NEPIIEHAUKYIISPHOCTHIO K
IIJIOCKOCTH.

Jloxa3pIBaTh: TEOpPEMY,
BBIPAXKAIOLLYIO IIpU3HAK
NEPIIEHAUKYIAPHOCTH TPSIMOU U
IJIOCKOCTH; TeoOpeEMyY 0
CyILLIECTBOBAHUU u
€MHCTBEHHOCTH IIPSIMOW,

IPOXOIAIIEH Yepe3 NaHHYI0 TOUKY
U MEPHEHIUKYISIPHOM K JIaHHOM
IUIOCKOCTH.

N3o6paxath B3aUMHO
NEPIECHAUKYJSPHBIE TPSIMYIO U
IIJIOCKOCTb.

DopMyJIMpOBaTH  CBOWMCTBO

NEPIICHIUKYJISpa 10 OTHOIICHHIO K
TUTOCKOCTH.

[TonmyuaTs TpencTaBICHHE O
3HAYCHWH TMEPICHIUKYISpa s
Ipyrux obnacteil Hayku (pusuka,

HHEPreTUKa, Ja3epHbIe
TEXHOJIOTUHU), B PEATbHON >KU3HU
(TexHuKa, OKpYy-Karorias
00CTaHOBKA).

Jloka3pIBaTh  YTBEPKICHUS,
CBSI3aHHBIE C TPOCKUHMEN MPSIMOU
Ha IIJIOCKOCTb,
HENEPHEHIUKYISIPDHYIO K OTOM
PSAMOM.

Jloka3beIBaTh TEOPEMY O TPEX
NEPICHAUKYIAPAX U TEOPEMY
obpatHyro  TeopemMe O  TpEX
MEPIICHANKYJIIAPAX.

[TonywaTte  mpencraBieHue
00 OpPTOTOHATBHOM
MIPOEKTUPOBAHUM.

JlokazpiBaTh  TEOpPEMY O
MPOEKIMU TOYKHU Ha MPSIMYIO.

Pemate crepeomerpuueckue
3a/1a4H, CBSI3aHHBIE c

MEPIEHANKYIAPHOCTRIO MPSIMOU U

HABOJISIINX BOIIPOCOB;
oOyyaromuiics HE
CIIpPaBWICS C TPUMCHECHHEM
TEOpUM B HOBOM CHUTYyallUU
pu BBITIOJIHEHU U
MIPAKTUYCCKOTO 3aJIaHUs, HO
BBITIOJTHUII 3aaHus
0053aTENBHOTO YpOBHS
CJIO’KHOCTHM IO TaHHOM TEeME;
npu JIOCTATOYHOM
3HAHUU TEOPETUYECKOTO
MaTepuaia BBISIBJICHA
HEI0CTAaTOYHAs
c(hOopMUPOBAHHOCTH
OCHOBHBIX yMECHUH 51
HAaBBLIKOB.

OtmMmeTKa
CTaBUTCS B
ClIyJasx:

He PacKphITO
OCHOBHOE COJIepKaHHe
y4eOHOIro MaTepuaa;

0OHApYX)EHO
HE3HAHUE o0y4JaromumMcst
OonplIeli WIM  HaubOoJjiee
BOKHOM 4YacTh Yy4eOHOTO
Marepuana;

JOTMYIIEHBI OITUOKHA B
OTIPEJICIICHUH TIOHATHH, TIPU
HCII0Jb30BaHUHU
MaTeMaTHYECKOMN
TEPMUHOJIOTHH, B PUCYHKAX,
yepTexax uiau rpadukax, B

»
CIIEAYIOIIHNX

BBIKJIQJIKaX, KOTOpBIC HE
UCITPABJICHBI noce
HECKOJIbKHX HABOJISIIHNX
BOITPOCOB.
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IIJIOCKOCTH.

Pemats NpUKIIATHEIE
3a/1a4y, CBsI3aHHBIC C
HaXO0XICHUEM  T'€OMETPUYECKUX
BEJINYMH.

Pemate crepeomerpuueckue
3a/1a4y, CBsI3aHHBIC C
IIPUMEHEHUEM TEOPEMBI O TpPEX
NEPIIEHAUKYIIAPAX, HAX0XKICHUEM

PacCTOSIHUM, [IOCTPOCHUEM
IIPOCKIIUH.
CpaBHUBATH u

aHAIM3UPOBATh  YTBEPXKJICHHS C
IENbI0  BBIABICHUS  JIOTHYECKU
KOPPEKTHBIX M  HEKOPPEKTHBIX
paccyXICHUM.

AHanu3upoBaTh "
MO/JICITHPOBATH Ha SI3BIKE
TCOMETPUU pPCaAIbHBIC CHUTYaIlUH,
CBsI3aHHBIC C
NEPIEeHIUKYISIPHOCTIO MPSMON U
IUIOCKOCTH; UCCJIEI0BATh
IOCTPOCHHBIE MOJIETIH, B TOM
yuclie W €  MCIOJb30BaHHEM
anmapara anreopsbl.

AKTyanu3upoBaTh (aKThl U
METO/IbI TUTAaHUMETPHH,
pelieBaHTHBIE TEMeE, IPOBOAUTH
aHAJIOTHH.

DopMyJIMPOBATH
ONpEJICIICHUE ABYTPAHHOTO YTJIa.
Jloka3pIBaTh CBOMCTBO

pPaBEHCTBA BCEX JIMHEWHBIX YIJIOB
JIBYTPAHHOTO yTJa.
Knaccudumuponats
JIBYTPaHHbIE YIJIbl B 3aBUCUMOCTHU
OT UX I'PalyCHOW MEPBHI.
DopmMynUpOBaATH
ONPEAEICHUE B3aMMHO
MEPIEHAUKYJIAPHBIX INIOCKOCTEM.
JlokazpiBaTh  TEOpPEMY O
MPU3HAKE  MEPHEHAUKYIAPHOCTH
JIBYX IUIOCKOCTEM.
@opmMyIUPOBaATh CIIEICTBUE
(u3 MIPU3HAKA) 0
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MEPIEHANKYJIPHOCTH IUIOCKOCTH,
KOTOpas MEPIEHANKYJIIPHA
psAMON, o KOTOpOH
IIEPECEKAIOTCs IBE IUIOCKOCTH, 3TU
IIJIOCKOCTSIM.

Jloka3pIBaTh YTBEPKIAECHUS O
€ro  CBOWCTBax; TEOpeMy H
CIEACTBUE U3 HEE O IUArOHAIAX
MPSAMOYT OJILHOTO
napajuieNIeIuIe1a.

Pemate crepeomeTpuueckue
3a/1a4H, CBSA3aHHBIE C
NEPNEHAUKYISAPHOCTD MPSAMBIX U
IIJIOCKOCTEM, WCIIOJIb3YS
IUIAaHUMeTpuYeckue  GakTel U
METO/BI.

[IpoBOUTH JIOTUYECKHU
KOPPEKTHBIE JI0Ka3aTeIbHbBIE
paccykJIeHus npu pelieHuun
reOMETPUUECKUX 3aj1a4,
CBSI3aHHBIX c
NEPIEeHANKYISIPHOCTHIO
IUIOCKOCTEH.

AHaJIM3UPOBATH 5
MOJIETTUPOBATH Ha SI3BIKE
r€OMETPUM pPEajbHbIC CHUTYalUH,
CBSI3aHHEBIC c

MEPIECHANKYISIPHOCTBIO MPSIMBIX U
IUIOCKOCTEH.

HccnenoBaTth MOCTPOEHHBIE
MOJICIM, B TOM 4YHCIE H C

HCIIOJIb30BaHUEM armapara
anreOphl.

Pemats MPUKJIAIHBIE
3aJIa4y, CBSI3aHHBIC c

HaxO0XJIEHUEM  TIeOMETPUYECKUX
BEJINYUH.

PaGorarh ¢  y4eOHHKOM:
3a/1aBaTh BOIIPOCHI, nenaTh
3amMe4yaHusl, KOMMEHTapHUHU.

AHaIM3UPOBaTh  PEUICHUE
3a/1auu.

Pucosatnb BBIITYKJIBIC
MHOI'OI'PaHHHUKH C 3aJaHHbIMHA
CBOﬁCTBaMH; BOCCTaHaBJINBATb
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o0 BU]I BBIITYKJIOTO
MHOTOTpaHHHKAa MO JBYM €ro

ITPOECKLIHSIM.
Jloka3bpIBaTh CBOMCTBA
BBIITYKJIOTO MHOTOTPaHHHKA.
Pucosatp BBIITYKJIbIE
MHOT'OI'PaHHUKHU c pasHoun
SUIIEPOBOM XapaKTePUCTUKOM;
HCCIIEI0BATh BO3MOKHOCTH

MOJTy4YEeHUS pe3yibTaTta npu
BAPbUPOBAHUM JAHHBIX.

Jloka3bkIBaTh CBOMCTBA
MPaBUJIBHBIX MHOTOT'PaHHHUKOB.
IInanupoBath [IOCTPOCHUE
MpPaBWIbHBIX MHOTOTPAHHUKOB Ha
MOBEPXHOCTSIX IPYTUX
MPaBWIbHBIX MHOTOTPAHHUKOB.

AkTyanu3upoBaTh (HaKThl U
METO/IbI MJIAHUMETPUH,
peleBaHTHBIE TEeME, MPOBOIAUTH
AHAJIOTHH.

OnepupoBaTh  MOHSTHSMMU:
BEKTOp Ha IUIOCKOCTH U B
MIPOCTPAHCTBE; KOMILIAHAPHBIC
BEKTOpHL. [IpuBOoauTE mOpUMEPHI
(bH3UYECKUX BEKTOPHBIX BEJIUYHH.

OcBauBaTh npaBuia
BBIIIOJIHEHHUS JEUCTBUI CIIOKCHUS
151 BBIYUTAHUS BEKTOPOB,
YMHOKEHHS BEKTOPa HA YHUCJIO.

Jloxa3bIBaTh MIPU3HAK
KOMILUIAHAPHOCTHU TPEX BEKTOPOB.

JlokazpiBaTh  TEOpPEMY O
pa3lIoKEHUU JHOOOTO BEKTOpa IO
TpEM [IaHHBIM HEKOMILIAHAPHBIM

BEKTOPAM.

[IpumenaTs IpaBUJIa
BBIITOJTHEHUS JEWUCTBUM CIOKECHUS
n BBIYMTAHUS BEKTOPOB,

YMHOXEHHUS BEKTOpa Ha YUCIIO MIPU
pelieHnuy 3aaad.

Haxognts KOOPJHUHATBI
BEKTOpa B JaHHOM 0Oa3uce U
CTPOUTH BEKTOP (o) ero
KOOpJMHATaM.
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Bcniomuute  ompeneneHue
CKaJSIPHOTO YMHOXEHHUS U €ro
CBOMCTBA.

Bpruucisaite ¢ IIOMOIIBIO
CKQJISIPHOTO YMHOXEHHUS  JJIUHBI
BEKTOPOB, YIVIbI MEXJIy HUMH,
YCTAaHABJIMBATh
MEPIEHIUKYJISIPHOCTh BEKTOPOB.

AHanu3upoBaTh u
MOJIEJIUPOBATH Ha A3bIKE
FEOMETPUU PEANIbHBIC CUTYAllHH,
CBSI3aHHBIE Cc buznyecKuMu
BEKTOPHBIMU BEJIUYNHAMMU.

Hcnonp3oBaTh npu pelieHUU
3aJ1a4, CBSI3aHHBIX C BEKTOPAMHU B
MIPOCTPAHCTBE, MIAHUMETPUUYECKHUE
(baKThl U METOIBI.

CBobonHO OIepUpOBaTh
MOHSATUSIMH: oTOOpaxeHue
NPOCTpAaHCTBA Ha cels, ABMKCHUE
POCTPAHCTBA,; IEHTpaTbHAS,
oceBass W 3€pKaJbHas CHUMMETPHH,
napasuieIbHbINH MIEPEHOC;

PaBEHCTBO W Toj100ue puryp.
JloKa3bIBaTh YTBEPKIACHHS O
TOM, YTO IIEHTpajbHas, OceBas H

3epKaJibHas CUMMETPUH,
napasiebHbId MEPEHOC SBIAIOTCS
JIBHOKCHUSIMH.

BrimoassaTh

peoOpa3oBaHus MOI00US.
OnepupoBaTh  MMOHATHIMHU:
npsimas u chepa Dinepa.

Pematp r€OMETPUUYECKUE
3aJaun Cc HCTIOJIb30BAaHUEM
JIBMOKCHUM.

Hcnonb3oBaTh npu penieHUH
3a7a4 JBH)KEHUs IPOCTPAHCTBA W
WX CBOMCTBA.

CpaBHUBATH u
AHAIIN3UPOBATh  YTBEPKICHUSA C
LEJbI0  BBIABJIEHHUS  JIOTUYECKHU
KOPPEKTHBIX W  HEKOPPEKTHBIX
pacCyXJIeHUM.

HccnenoBath 1NOCTPOEHHBIE
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MO/IEIIH.

UcnonwzoBate  1udpoBbie
pecypchl.

AKTyanu3upoBaTh (HaKThl U
METO/IbI IJIAHUMETPUH,
peleBaHTHBIE TEME, MPOBOAUTH
AHAJIOTUU.

CBoauTH JIeHUCTBUA C
BEKTOpaMH K AHAJIOTUYHBIM
JNEUCTBUAM C UX KOOPJAWHATAMH.

BcnoMmuuTh OIpeIEIICHUE
CKQJISIPHOTO YMHOXKEHHUSI U €ro
CBOMCTBA. BBIYHUCHATH C TTOMOIIBIO
CKQJISIPHOTO YMHOEHHUS  JJIUHBI
BEKTOPOB, VYIUVIBI MEXJy HUMH,
yCTaHABJIUBATh
NEPIEeHANKYISIPHOCTh BEKTOPOB.

BriBouTh ypaBHEHUE
TJIOCKOCTH U (DOPMYITy pacCTOSHUS
OT TOUYKH JI0 TJIOCKOCTH

Pemate 3amaum, coueras
KOOPJIMHATHBIM W BEKTOPHBIN
METO/IbI.

[IpoBOUTH JOTUYECKU
KOPPEKTHBIE JI0OKa3aTeJIbHbIC
pacCyXJieHusi  NpU  PEIICHUU
reOMETPUUECKUX 3a7a4 Ha
MIPUMEHEHUE BEKTOPHO-
KOOPJAMHATHOTO METO/1a.

AHaJIM3UPOBATH u
MO/JIEJIUPOBATH Ha A3BIKE
F€OMETPUM DPEaAJIbHBbIE CHUTYaIlUU,
CBSI3aHHBIE BEKTOpaMH 51
KOOPAMHATAMU.

HccnenoBat 1mOCTPOEHHBIE
MOJIEIK, B TOM UYHCIE U C
HCMOJIb30BAHUEM armapara
anreopsl.

Hcnonp3oBaTh
KOMIIBIOTEPHBIE IPOTrPAMMBI.

3HAaKOMHUTBCS C HCTOpHUEH
pa3BUTHS MAaTEMaTUKH.

CTpouTh ceUCHUS.

Pemate crepeomerpuueckue
3aJa4n Ha JIOKAQ3aTeIbCTBO

60




MaTEMaTHUYECKUX OTHOIIIEHHU,
HAXOXJCHUE r€OMETPUYECKUX
BEJIMYUH (JJIMH, YTJIOB, IJIOIIA/IEH,
00BEMOB).

Hcnonp30BaTh Npyu pelICHUN
CTEPEOMETPUUECKUX 3a1a4
mIaHuMeTpuueckue  GakTel U
METO/IBI.

[IpoBoguth JIOTUYECKHU
KOPPEKTHBIE JI0KA3aTeJIbHbIC
pacCyXJIeHusi  NpU  PEIICHUU
CTEPEOMETPUUECKUX 3a]1a4.

CpaBHUBATH u
aHAJIM3UPOBATH peabHbIC
CUTyaIuu u BBISIBIIITh

BO3MOXXHOCTb €€ MOACIUPOBAHUA

Ha SA3BbIKC TCOMCTPUHU
MO,HGJII/IpOBaTI) PCAJIbHYIO

CUTyallUI0 Ha A3BIKC T'COMCTPUU H

HCCJIEJOBATh MIOCTPOCHHBIE
MOJEIM, B TOM UYHCIE H C
HCITOJIb30BaHHUEM arnmapara
anreOpsl.

Hcnons3o0BaTh

KOMITBIOTEPHBIE TPOTPAMMBI  TIPU
pelieHny 3a1a4.

CBoOoHO OTIEPHPOBATH
IIOHATUSAMU:. OO0BEM Tena, O0BEM
IPSIMOYTOJILHOTO
napaJiIeIIeIHIIe 1a.

@opMyJIMPOBAaTh OCHOBHBIE
CBOICTBa 0OBEMOB.

Jloka3piBaTh  TeopemMy 00
00BEMeE MPSIMOYTOJIBHOTO
napajuielienniuneaa, CJIeACTBUS U3
HEE.

Pazpe3atp MHOTOrpaHHUKH,
MePEKIIa/IbIBATh YACTH.

Pemate crepeomerpuueckue

3aJ1a4u, CBSI3aHHEBIC c
BBIUYHMCIICHUEM 00BEMa
MPSMOYTOILHOTO
napasjeenunea, mpu3Mabl.
CpaBHHBATH u

AHAJIN3UPOBATh  YTBEPKIECHUS C
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LEJIbI0  BBIABICHUSA  JIOTMYECKHU
KOPPEKTHBIX W  HEKOPPEKTHBIX
pacCyXICHUM.

AHanu3upoBaTh u
MOJIEITUPOBATh Ha SI3BIKE
TEOMETPUM pealbHbIE CHUTYyallUU,
CBSI3aHHBIC c 00BbEMOM
MPSIMOYT OJILHOTO
napasuiesienurnena, MIPU3MBI,
UpaMU/IbI.

HccnenoBatb 1OCTPOCHHBIE
MOJIEIM, B TOM 4YHCIE U C

UCIIOJIb30BAaHUEM arrapara
anreOpsl.
BriBonTh OCHOBHYIO

UHTETpalibHyl0  GopMylny s
BBIYHCJICHUSI 00BEMOB TEI.

JlokazeiBaTh  Teopemy 00
00bEME HaKIOHHOW MpU3MBI Ha
npuMepe TPEeYroJibHOM MpPHU3MBbI U
IU1s1 TPOU3BOJIBHOM MTPU3MBL.

Jloka3piBaTh Teopemy: 00
00BEME MAPaAMHU/IBI,
dbopMynHpoOBaThH CIECACTBUS U3 HEE:
00bEM yCeuE€HHON MUPaAMHUIBI.

BeiBoguts  popmyny s
BBIYHMCIICHUSI 0O0BEMOB yCeUEHHOMN
nUpaMuUIbI.

CBoOoHO OTIEPHPOBATH
NOHATUSIMH: HWJIMHIpUYECKast
MOBEPXHOCTbh, IIUIUHIP.

N3yuatp CIIoCOOBI
MOJTyYEHHUS UUAJTMHIPUYECKON
MMOBEPXHOCTH, UINHAPA.

N306paxkaTh MUIWHIP U €ro
CEYEHMSI INIOCKOCTBIO.

CBoOomHO OTIepUpPOBATh
MOHATUSAMU: KOHHUYECKast
MOBEPXHOCTh, KOHYC, YCEUEHHBIN
KOHYC.

Nzygath CIIOCOOBI
MOJIYYEHUS KOHUYECKOUN

MMOBEPXHOCTH, KOHYCA.
N3o0paxath KOHYC U €ro
CeUYeHUs MJIOCKOCTBIO,
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NpOXOJAIIEM  Yyepe3  OCb, W
IJIOCKOCTBIO, INEPIEHAUKYIISIPHON
K OCH.

BeiBogute  popmynbl s
BbIUMCIICHUS OOKOBOM U TOJIHON
IIOBEPXHOCTEN TEJ BPALLCHUS.

Pemate crepeomerpuueckue
3a7layd, CBs3aHHBIE C TeJlaMU

BpaIcHus, HAXO0XIEHUEM
[Uomaad OOKOBOM U IMOJHOU
TIOBEPXHOCTH, MOCTPOCHUEM
CCUCHUM.

Hcnonw3oBaTh npu perieHuu
3a/1a4 MIaHUMETPUUECKUEe (PaKThl U
METO/IBI.

CpaBHUBATH "
aHAJIM3UPOBATh  YTBEPXKJICHUS C
IEJIbI0  BBISBJICHHUS  JIOTMUECKHU
KOPPEKTHBIX ¥  HEKOPPEKTHBIX

paccyXICHUH.
AHanu3upoBaTh u
MOJEIMPOBATH Ha A3BIKE

T€OMETPUM pPEaJbHbIC CHUTYallUH,
CBSI3aHHEBIC c KOHYCOM u
UAJIMHIPOM.

HccnenoBaTth MOCTPOEHHBIE
MOJEIM, B TOM YHCIE H C

UCTIOJIh30BaHUEM ammapara
anreOpsl.

AKTyanu3upoBaTh (aKThl U
METO]IbI TUTAHUMETPHH,

peleBaHTHBIE TEME, MPOBOJUTH
aHAJIOTHHU.

CBobonHO OTIepUpPOBATh
MOHATUAMU: cdepa U Imap, MEeHT,
paauyc, nuameTp chepsl u mapa.

HUccnenoBats B3aUMHOE
PacCMoJIOKEHHE cthepsbl 151
MJIOCKOCTH.

DopmMynUpOBaATH
OIPEIETICHUE KacaTeJIbHOU
TIJIOCKOCTH K cdepe.

Jloka3plBaTh  TEOPEMBI O
CBOWCTBE M NMPU3HAKE KACATEIBHOU
IJIOCKOCTH.
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BeiBogutes  popmyny s
BBIUMCIIEHUA  IUIOIIAAA  cepbl
yepes3 paauyc cepsl.

Pemate crepeomerpuueckue
3a/layu, CBsI3aHHbIE cO cdepoil u
mapoM, HaxXOXACHUEM IUIOUIaJH
chepbl U €€ yacTell, MoCTpOCHUEM
Ce4YeHM cepsbl U mapa.

AHanu3upoBaTh u
MOJIENTUPOBATh Ha A3BIKE
Tr€OMETPUU pEalIbHbIE CUTYaIlUH,
CBSI3aHHBIE C IIAPOM U chepoil.

Pemate mpocteie 3amauu, B
KOTOPBIX Gurypupyror
KOMOMHAIIMM TeJN BpaIlllEeHUs U
MHOTOT'PaHHHUKOB.

Hcnonb3oBaTh MpH pelIeHUn
3a/lay, CBSI3AHHBIX CO cdepod u
IapoM, TUIAaHUMETPUYECKUE (PaKThI
U METO/IbI.

Pemarts crepeomeTpuyeckue
3aJauM, CBSI3aHHBIE C TeJIaMU
BpALLEHUs, IOCTPOEHUEM CEUYEHUMN
TEeJI BpaALICHMs, C KOMOMHALUAIMU
TeJI BpallleHUs1 1 MHOTOTPAHHUKOB.

[IpoBoguth JIOTUYECKU
KOPPEKTHBIE JIOKa3aTeIbHbIC
paccyKJIeHus npu pelieHuun
reOMETPUUECKUX 3aj1a4,
CBSI3aHHBIX c
MEePHEHIUKYJISIPHOCTHIO
IIOCKOCTEH.

AHaJIM3UPOBATH u
MOJIEJTUPOBATH Ha SI3BIKE

F€OMETPUM pPEaAJbHbIC CHUTYaLUH,

CBSI3aHHBIE C MHOTOIPAaHHHUKAMM.
HccnenoBate mOCTPOEHHBIE

MOJIeIN, B TOM UYHCIE U C

MCITOJIb30BaHUEM ammapara
anreOpsl.

CBoOogHO OMEepUPOBATH
MOHATUAMU: 00BEM Tela, TUTOIAIb
MTOBEPXHOCTH.

@opMyJIMPOBATH OCHOBHBIC
CBOMCTBa 00BEMOB.
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Jloka3piBaTh TEOpeEMBI: 00
o0béMe muIMHApa;, 00 o00BEME
KOHYyca.

BoiBonmuts  Qopmynsl s
BBIYUCJICHUS 00BEMa YCEYEHHOTO
KOHYyca.

HccnenoBath 1mOCTpOEHHBIE
MOJENIM, B TOM YHCIE€ M C

HCIIOJIb30BaHUEM amnmapara
anreOpsl.

3HaTh BO3MOKHOCTH
pelmieHns 3ajJad Ha IOCTPOEHHUE
LUPKYJIEeM W  JMHEUKOW, O
KJIACCUYECKUX Hepa3pelInMbIX
3a/1ayax.

CBobonHO OTepUpOBaTh

NOHSTHSIMU: IIIAPOBOM  CETMEHT,
IapOBOM CJIOM, IIAPOBOM CEKTOP,
OCHOBaHHME W BBICOTA CETMCHTAa,
OCHOBaHHME W BBICOTA IIAPOBOTO
CJIOA.

BreiBoguts  popmynbel s
HaXO0XJAeHUsI OOBEMOB IIAPOBOIO
CEerMeHTa, IIapoOBOTO  CEKTOpa,
iomaau chepeol.

Jloka3eiBaTh  TeopemMy 00
00béMe 1Iapa.

Pematps cTepeomerpuueckue
3aJa4d, CBS3aHHBIE C OOBEMOM

nrapa, 1apOBOTO CerMeHTa,
[IApOBOTO  CEKTOpa,  IUIOIIAJIBIO
cthepsl.

CpaBHUBaTH u

AHAJIU3UPOBATh  YTBEPKICHUSA C
LEJBI0  BBIBICHUS  JIOTUYECKHU
KOPPEKTHBIX W  HEKOPPEKTHBIX

paccyXIeHUM.
AHaJIM3UPOBATH u
MO/JIEJINPOBATH Ha A3BIKE

TEOMETPUM pealbHble CHUTYyallUH,
CBS3aHHbIE C O0O0BEMOM IIapa,
IapOBOTO  CETMEHTA, IIapOBOTO
CErMeHTa, IJIOIIAAbI0 CPepBhl.
CBoOogHO OMepUpPOBATH
MOHSATHEM: TOAOOHBIE TeEJIa B
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IIPOCTPAHCTBE.

Boruncnsate 00bEMBI TEN €
TIOMOIIBIO OIPEIEIIEHHOTO
UHTErpana.

Pemate crepeomerpuueckue
3a7a4y, CBSA3aHHBIE C
COOTHOLIEHUSIMU MEXITY
IUIOAAsIMU  TIOBEPXHOCTEH U
00BbEMaMHU MOAOOHBIX TEJl.

[IpoBoauTH JIOTHYECKHU
KOPPEKTHBIE JIOKa3aTeIbHbIE
paccyXJIeHUs npu peIICHUH
F€OMETPUUECKUX 3aj1a4,
CBS3aHHBIX c BBIYHCIIEHUEM
00BEMOB TeJI C  IIOMOIIBIO
OTpeIeIEHHOTO WHTEerpasa,
HAXO0XKICHUEM COOTHOIIIECHHUS

MEXy TUTOMIASIMH TTOBEPXHOCTEH
1 00BbEMaMU ITOJOOHBIX TEI.

AHanu3upoBaTh u
MOJICTUPOBATH Ha SI3BIKE
TCOMETPUHM pealbHbIC CHUTYyaIlUH,
CBSI3aHHBIE ¢  O0OBEMaAMU  H
MTOBEPXHOCTSIMHU Tell, Ha
JIOKA3aTeJIbCTBO M HAa HAXOXKICHHE
r€OMETPHUYECKUX BEITUYHH.

Pemate crepeoMeTpuueckue
3a7a4n Ha JI0Ka3aTeJIbCTBO
MaTEeMaTHYECKHX OTHOIIICHUH,
HaXO0KJICHUE Tr€OMETPUIECKUX
BEJIMYMH (JUIMH, YTJIOB, TIOIIAEH,
00BEMOB).

Hcnonb3oBaTh npy penieHuH
CTEPEOMETPUUECKUX 3a7a4
IIaHUMETpuueckue  (GakTel U
METO/IBI.

[IpoBoguTth JIOTUYECKH
KOpPPEKTHBIE JOKA3aTeJIbHbIC
pacCyIeHuss INpU  PpELUICHUU
CTEPEOMETPHUECKUX u
IJIAHUMETPUYECKUX 3aa4.

CpaBHUBATH 151
AHAJIU3UPOBATh peaibHbIE
CUTYaIUU u BBISBIISTH

BO3MOKHOCTh €€ MOJEIUPOBAHUS
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Ha A3BIKC TCOMCTPUMH.

MonenupoBath  pealbHYIO
CUTYallMI0 Ha SI3bIKE T'€OMETPUU U
HCCIIE1I0BATh MTOCTPOCHHBIE
MOJIeIY, B TOM UYHCIE€ U C
HCMOJIb30BAHUEM arnrapara
anreOpsl.

Hcnonp3oBath

KOMITBIOTEPHBIE TPOrpaMMbl IpH
pelICHUH 3a4ad.

[Tomy4ars npencraBieHUE O
TEOMETPUM KaK O Pa3BUBAIOLICICS

HayKe, HccIIeyIouen
OKPYXKAIOIIUKA MHP, CBSI3aHHOM C
peabHBIMU 00BbEeKTaMH,

HOMOF&IOIIIGIZ pCUINThL pPCaJIbHBIC

JKU3HCHHBIC CUTyalluld O POJIa
CTCPCOMCTPUHU B Pa3BUTHUHU
COBPCMCHHBIX HNHXCHCPHBIX u

KOMITBROTCPHBIX TEXHOJIOTUH.

BEPOATHOCTB U CTATUCTHUKA

Hcnonp3oBaTh AMarpaMmel
Diinepa U BepOabHOE OMKCAHHE
COOBITHI pu BBITTOJTHEHUHU
orepanuii Hajl COOBITHSIMHU.

OneHuBaTh N3MEHEHUE
BEPOSTHOCTEH COOBITHH IO Mepe
HACTYIUJICHUSI JPYTUX COOBITUH B
CIIy4aliHOM OIIBITE.

Pemartp 3agauu, B TOM 4HCIIC
c HCIIOJIb30BAHUEM JepeBa
ClIy4aiiHoro  ombiTa,  (opMyl
CJIOKEHHUS u YMHOKEHUS
BEPOSTHOCTEN.

DopmMynUpOBaATH 51
JIOKa3bIBaTh KOMOHMHATOPHBIE
(bakThI.

Hcnonb3oBath
YMHOXEHUS,
KOMOWHATOpHBIE  (GOPMYIBI IS
MepeynciIeHus AJIEMEHTOB
pa3IUYHBIX MHOXECTB, B TOM
YHUCJI€ 3JEMEHTApPHBIX COOBITUI B
CJIy4ailHOM OIIBITE.

[lonb3oBaThCcss opmynol u

MIPaBUIIO
W3y4YECHHBIE

ITonnora
MPOAEMOHCTPUPOBAHHBIX
3HaHUU 151 YMEHUE
MIPUMEHSITh 170. npu
BBITIOJTHCHUU MPAKTUYECKUX
3aJ1a4. Brimonnenue
MpakKTUYECKUX  3a7ady B
COOTBETCTBHH C 3aJITaHUEM.

[TpoBenenn
e YCTHBIX
OTPOCOB,
IMMCHbMEHHBIX
KOHTPOJIbHBIX
paoboT.
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TpeyrosibHUKoM  Ilackama A
OIIPEICIICHUS] YUCIIa COUETAHUM.

[TpumensTh bopmyny
OuHOMa HeroTona TUISL
npeoOpa3oBaHus BhIPAKECHUIM.

Pa30ouBaTh CJIOXKHbBIE
DKCHEPUMEHTBI HAa  OTHAEJIbHbBIE
WCTIBITAHUS.

Pemate 3amaum Ha IOHCK
BEPOATHOCTEN COOBITUI B cepuu
UCIIBITAaHUI J10 TIEPBOIO YCIIEXa U B
cepusax ucnbITaHud bepHynu, a
TAaK)K€ B OIBITaX CO CIy4YalHbBIM

BbIOOpOM u3 KOHEYHOMU
COBOKYITHOCTH C HCIOJIb30BaHUEM
KOMOMHATOPHBIX dakToB U
dbopmyn, B TOM UHCIE B XOJE
IPAKTUYECKOM paboThI C
pUMEHEHHEM CTaHJIAPTHBIX
byHKIUHA.

OcBauBaTh HOHATHUSA:
cilydaiiHas BEJIMYMHA,
pacrnpezeneHue, Tabauna
pacnpezeneHus, auarpamMma
pacnpezeneHusl.

HaxonuTe 3HadYeHHUS CyMMBbI
U TPOU3BEICHUS  CIydalHBIX
BEJIMYUH.

Crpouthb OMHapHBIC
pacmpeneneHuss [0  ONMHCAHHIO
COOBITHI B CIIy4aifHBIX OIIBITaX.

Ctpouth u pacrno3HaBaTh
reOMETPUYECKOe ¥ OMHOMHUATIBLHOE

pacnpeneseHus.

Pemats 3aJ1a4n Ha
BBIUHCIICHUE MaTEMaTUYE€CKOTO
OKUTAHUA.

Ctpoursb COBMECTHBIC
pacnpeneseHus.

N3yuath CBOMCTBA

MAaTEMaTHYECKOr0 OKUIAHUS.
Pemate 3amaun ¢ momomisro
M3yYEHHBIX CBOWCTB.
[lo wu3yueHHbIM Qopmynam
HaXO0JINTh MAaTEMaTUYECKUE
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OXKUJAHUSl CIIyYalHbIX BEJIUYMH,
UMEIOIIUX  TEOMETPUYECKOE U
OMHOMMAIILHOE PaCIpeeIICHHUS.

OcBauBaTthb TTOHSITHS
JTHACTIEPCUS, CTaHJAPTHOE
OTKJIOHEHUE CIly4anHOH
BEJIMYMHBI.

Haxomute pucnepcuto 1o
pacupeeNIeHHUIO.

N3yuars CBOMCTBA
JTACTICPCUMU.

[Io wu3yudeHHbIM Qopmyaam
HaXOJIUTh JTHACTIEPCUIO

OMHOMUAIIEHOTO paclpe/esieHus, B
TOM YHUCJIE B XOJI¢ MPAKTUYCCKOM
paboTHI.

Pa3bupates gokazaTenbCcTBa
TEOPEM.

OcBauBatb BBIOOPOYHBI
METO]l UCCIIEIOBAaHUM, B TOM YHUCJIE
B XOJI€ MPAKTUYECKOM paboTHI.

OcBauBath MOHSITHS:
reHepaibHas COBOKYITHOCT,
BBIOOpKa, BBIOOPOUYHOE CpeliHEe U
BBIOOpOYHAS JUCTIEPCHS.

Boruncnars  BBIOOpOUYHBIE
XapaKTepUCTUKH M HAa HX OCHOBE
OILICHUBATh XapaKTePUCTUKH
F€HEPaIbHON COBOKYITHOCTH.

OcBauBatb MOHSATHUS:
CTaTHCTHYECKas TUIIOTE3A.

OueHuBaTh BEPOATHOCTH
COOBITHIA u MIPOBEPSIThH
MPOCTEUIITNE THIOTE3bl Ha OCHOBE
BHIOODOYHBIX  JaHHBIX, B TOM
YuCiI€ B XOA€ IPAKTUYECKOU

paboTHI.
3HAKOMUTHCS  TOHSITHSIMMU:
HEIPEPBhIBHAA ciay4yalHas
BEJIMYMHA, HEIPEPHIBHOE
pacnpeneneHue, byHKUIMSA
IUIOTHOCTH BEPOSATHOCTH.
Haxognte BEPOATHOCTH

COOBITUHA TO JaHHOW (YHKIIUU
IJIOTHOCTH.
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3HAKOMHUTBLCS C TMOHSITHIMU:
MMOKa3aTEIbHOC pacnpeneseHue,
HOpPMaJbHOE pacIpeaeiICHHE.

Beigenste no  onuMcaHUIoO

CIIy4alHbIE BEJINYUHBI,
pacnpeneieHHbIe o
[I0Ka3aTeJIbHOMY  3aKOHYy,  IIO

HOPMAJIbHOMY 3aKOHY.

Pa3bupate mpumepsl 3anad,
OPUBOJALIMX K TOKa3aTeIbHOMY
pacnpeiesIeHUI0 U K HOPMAJIbHOMY
pacupeneseHUIO.

Boigenars mno  onucaHuio
CIIy4ailHOrO  OMbITa  BEJIUYUHBI,
pacrnpesieieHHble 10 3aKOHY
ITyaccona.

Pematp 3amaum, B TOM 4ncie
B XOJi¢ MPaKTUYECKOHW paboThl C

PUMCHCHHEM CTaHapTHBIX
(GYHKIUH 3JIEKTPOHHBIX TAOJIHII.

OcBauBaTh TIOHSATHS
KOBapuaIus, kod(pdunreHT
KOPPEIIAIINH, JTMHEHHAS
3aBHCHMOCTb.

OrneHuBaTh XapakTep CBS3U
MEXIY CIyYalHBIMH BEIUYHMHAMM,
UCXOAS W3 TPHUPOABI JIAHHBIX M
BBIYMCJICHHBIX XapaKTCPHUCTHK.

Hcnonp3oBaTh  UArpaMMbl
paccenBaHUsA IS HU300paKCHHUS
COBMECTHOTI'O paccenBaHUs
JAHHBIX.

Haxomuts k03 dunneHTsI
OCH JarpaMMbl, B TOM YHCJIC B
XO0JIe TPAKTHYECKOW paboThl ¢
MIPUMCHCHHEM CTaHAPTHBIX

b yHKIHH.
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