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Asmop—cocmasumens: KpuBobokosa H.A.

PaGouass mporpamma o00meo0pa3oBaTeIbHON JUCIUIUIMHBI pa3paboTaHa Ha OCHOBE
denepanbHOTO TOCYAAPCTBEHHOTO 00pPa30BaTENbHOTO CTaHAApPTa CPEIHEro MNpodecCHOHATHLHOTO
obpazoBanus (nanee — CI10) 40.02.04 FOpucnpyaenmus, @I'OC COO, ®OII COO.

PaccmoTpena u ojo0peHa Ha 3acenanuu negarorndeckoro copera 22 wmas 2025 r. [Ipotokon
Ne 7.

3aMecTUTeNb AUPEKTOPA

o yu4eOHO-METOAMYECKON paboTe H.A. KpuBoGokoBa



COJEPKAHUE
OBLIAS XAPAKTEPHCTHKA PABOYEN ITPOI' PAMMBI
OBIIEOBPA3OBATEJIbBHON JUCHUITJIMHDBI

CTPYKTYPA U COAEPXKAHUE OBIEOBPA30BATEJIbHOM JUCLIMITIVHBI

YCJIOBUS PEAJIM3ALIMU OBIIEOBPA3OBATEJIBHOM JIUCLIVIIIMHBI

KOHTPOJIb Y OITEHKA PE3YJIbTATOB OCBOEHUSI OBIIIEOBPA30BATEJILHOM
JTCLATUTNHEI



1.1.MecT1o 001meo0pa3oBaTeIbHOI JMCHUILIMHBI B CTPYKTYPe OCHOBHOM 00pa30BaTe/IbHOM
NporpamMmsblI
O6meoOpazoBarensHas  guciumuimHa OVYII 05 «Marematukay — SBISETCS  4YacThIO
00111e00pa30BaTEeIbHOTO IIMKJIa OCHOBHOW 00Opa30BaTEIbHON MPOTpaMMBbI MOATOTOBKH CIEIHAATUCTA
cpeanero 3BeHa B coorBercTBUU ¢ PI'OC CIIO mo cneumansHoctu 40.02.04 FOpucnpyneHmus.
VYueOHblli mpenMer oTHOCUTCS K mpeameTHoi obmactu PI'OC cpemnero obmiero oOpa3oBaHUs
«Marematuka u UHpopmaTrukan» u sSBIsETCA 001IeH U3 00s3aTEIBHBIX PEIMETHBIX 00IaCTeH.

YpoBeHb ocBoeHHsI yueOHOro mpeamera B coorBerctBur ¢ DI'OC cpemnero oo6mero
oOpa3oBanwsi: 6a30BbIi

Peanu3zanust conepkanust yueOHOTO TpeaAMeTa IperoiaraeT coOM0IeHUe TPUHIIAIA CTPOTOH
MIPEEMCTBEHHOCTH IO OTHOIIICHHUIO COAEp)KaHus Kypca «MareMaTrKa» Ha CTYTIEHH OCHOBHOTO OOIIEro
oOpa3zoBanmsi. B To ke Bpems ydeOHBIH mpeaMeT i NpodecCHOHATBHBIX 00pa30BaTEIIBHBIX
OpraHu3aIyii 00Ja1aeT CAMOCTOSATEIIEHOCTD U IEJTbHOCTBIO.

OCHOBHBIMU JIMHUSIMHU COZCP)KaHUSI MAaTEeMaTHKH ABIsIoTCs: "Hucna u Beraucnenus”, "Anredpa”
("AnreOpanyeckue BoipaxeHus", "YpaBHeHus U HepaBeHcTBa'"), "Hauana MaTemaTtuueckoro anainmsa',
"T'eomerpus" ("I'eomerpuyeckue ¢purypsl u ux cpoictsa", "M3MepeHne reoMeTpu4ecKux BeITUUnH"),
"BepositHocTe 1 cratuctuka'. Copep)kaTenbHble JIMHUM pPa3BUBAIOTCSI B TECHOM KOHTAaKTe U
B3auMoieHcTBUU. VX 00BbeInHET ToTryecKas COCTaBISAIONIast, TPAAUIIMOHHO IPUCYIIasi MaTeMaTHKE U
MIPOHU3BIBAIONIAST BCE MaTeMaTHUYeCKHe Kypchbl M coaepxkarenbHble JUHUU. ChOopMyIMpPOBaHHOE B
dI'OC COO tpeboBaHue "BraieHNe METOIAMH JIOKA3aTEIIbCTB, AITOPUTMAMHU PEIICHHS 3a7a4, YMECHUE
(GbopMyIMpOBaTh ONpEAETIECHUs, aKCUOMbl M TEOPEMBI, NMPUMEHATh UX, MPOBOJIUTH J10Ka3aTeJIbHbIC
paccyKIeHMs B XO/i€ PELIeHUs 3a7a4" OTHOCUTCS KO BCEM Y4EeOHBIM KypCaM.

1.2. leap M mIaHupyeMble pe3yJbTAaThl OCBOEHHSI 001Ie00pPa30BATEILHONM JUCUMILIHHBI
[TpropuTETHBIMH LENIIMU O0YYEHHUSI MaTeMaTHKE Ha 0a30BOM YPOBHE SIBIISIFOTCSL:

(dbopMHpOBaHUE LEHTPAIBHBIX MAaTEMaTHYECKHX MOHATUH (YUCIO, BEIMYMHA, T€OMETPHUECKas
¢durypa, TiepeMeHHas, BEpPOSATHOCTh, (YHKIHUS), OOECIEUUBAIONINX TMPEEMCTBEHHOCTh |
NEPCHEKTUBHOCTh MAaTEMATUYECKOT0 00pa30BaHMsI 00yYaIOLINXCS;

MOJIBE/ICHUE OOYYaroNMXCs Ha JOCTYIHOM JMJii HUX YpPOBHE K OCO3HAHHWIO B3aUMOCBSI3U
MaTEMaTHUKd M OKPYXKaloLEero MHupa, IOHMMaHHWE MaTeMaTUKM Kak dYacTh oOuiel KyJIbTypsl
YeJIOBEUECTBA;

pa3BUTHE WHTEIUIEKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOyyarommuxcs, MO3HAaBATEIbHOM
aKTUBHOCTH, HCCIIEOBATEIbCKAX YMEHUH, KPUTUYHOCTH MBILUICHHUS, HWHTEpeca K H3YyYEHUIO
MaTE€MAaTHUKU;

¢dbopMupoBaHue (QYHKIIMOHATBHOW MaTeMaTHYeCKOW TIpaMOTHOCTH: YMEHHS pacro3HaBaTh
MaTEMaTHYECKHUE aCMEKThl B PEAIbHBIX JKU3HEHHBIX CUTYalUsX W MPH H3yUYEHUU APYTUX YUeOHBIX
MPEeIMETOB, TPOSBICHHUS 3aBHUCUMOCTEH UM 3aKOHOMEPHOCTEH, (QOpMyJIHMpOBaTh WX Ha S3bIKE
MaTeMaTHUKHU U CO3[aBaTh MaTEMAaTUYECKUE MOJIEIH, IPUMEHSTh OCBOCHHBI MaTEMaTUYECKUM anmapar
IUIS peUIeHHs] MPaKTUKO-OPUEHTHUPOBAHHBIX 33/ay, MHTEPIPETHPOBATh U OICHUBATh IOJyYEHHBIE
pe3yIbTaTHI.



Kypc «Anrebpa 1 Hayajga MaTeMaTHYECKOTO aHAIM3a» SBISETCS OJHUM U3 Hanbosee 3HAYMMbIX
B MpOrpamme, IOCKOJIbKY, C OTHOM CTOPOHBI, OH 00€CIIeYBAeT HHCTPYMEHTAIbHYIO 0a3y ISl U3YUYECHUS
BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYIOd CTOPOHBI, (POPMHUPYET JOTHUECKOEe M aOCTpaKTHOE
MBIIIJIEHHE OO0y4aloluMxcs Ha YPOBHE, HEOOXOIMMOM MJii OCBOGHHS KypcoB HH(OpPMATHKH,
OOIIIECTBO3HAHHUS, MCTOPHH, CIIOBECHOCTH. B pamkax [gaHHOro Kypca ydaliuecs OBJaJIeBaoT
YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM Hayku, KoTopas (OpMyJIHpPYeT CBOU JIOCTHIKEHUS B
MaTeMaTH4eCKOH dopme.

Kypc anreGpsl m Hauan MaTeMaTH4eCKOrOo aHaiHM3a 3aKJIaJblBa€T OCHOBY [JISl YCIEHIHOTO
OBJIAJICHUS 3aKOHAMHU (PU3HMKH, XUMUH, OMOJIOTUHU, MOHUMAHUS OCHOBHBIX TEHJICHIIMH KOHOMHMKH U
OOIIECTBEHHOMN JKU3HM, TIO3BOJIIET OPUEHTHPOBATHCSI B COBPEMEHHBIX IU(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO MCIOJIb30BaTh MX B IOBCEIHEBHON >XM3HM. B ToXe BpeMs oOBIageHUE
aOCTpakTHBIMM U JIOTUYECKH CTPOTUMH MaTeMaTUYECKUMHU KOHCTPYKIHUSMHU pPa3BUBAaET yMEHHE
HAXOJUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATh UCTUHHOCTH YTBEPKACHUS, UCIOIB30BATh 0000IICHNE U
KOHKpETH3aluIo, a0CTparupoBaHUE U aHAJIOTHIO0, (POPMUPYET KPEaTUBHOE U KPUTHUUYECKOE MBIILICHUE.
B xoze u3yuenus anreOpbl 1 HayaJl MaTEMaTHYECKOTO aHAJIM3a B CTapIIEH IIKOJIE YUYalIHecs MOIyqaioT
HOBBIN OMBIT PEeUICHUS MPUKIAAHBIX 33a/1a4, CAMOCTOSATEIHHOIO MOCTPOCHUS MaTEMAaTHUECKUX MOJIEIeH
pETbHBIX CUTyallMid W WHTEPIPETAMHA TOJYYCHHBIX pPEIICHUN, 3HAKOMATCS C TpUMepamMu
MaTEeMaTHYeCKUX 3aKOHOMEPHOCTe B TMpUpoAe, HAayke M B HCKYCCTBE, C BbIAIOIIMMHUCA
MaTEeMaTHYECKUMH OTKPBITUSMHU U X aBTOPAMHU.

ens Omoka «I'eomeTrpusi» Ha 0a30BOM ypoBHE OOydeHHss — 00IIe00pa3oBaTeIbHOE U
OOIIEKYbTYpHOE pa3BUTHE OOydalOUMXcs dYepe3 oOecredeHre BO3MOKHOCTH TMPUOOpPETeHUS |
HCIOJIb30BAaHUS CHCTEMAaTHYECKHX I'€OMETPUUYECKUX 3HAHUM U JNeHCTBH, cienu@UUHbIX T€OMETPHH,
BO3MOKHOCTH YCHEIIHOTO MPOAOJDKEHHsT 00pa3oBaHMsA IO CIEHUATBHOCTSIM, HE CBS3aHHBIM C
MPUKJIaHBIM HCIIOIb30BaHHEM reOMeTpuH. PazButre y o0yyaronmxcs npaBuiIbHbIX MPEICTaBICHUN O
CYIIHOCTH M NMPOUCXOKJICHUHU T'€OMETPUUYECKUX aOCTpaKIUii, COOTHOILIEHHH PEaIbHOTO U UCabHOTO,
XapakTepe OTpaKEHUsI MATEMAaTHYECKOW HAayKOW SIBJEHUM M MPOLECCOB pPEaJbHOrO MHUpPa, MECTE
TreOMETPUHM B CHUCTEME HAayK M pOJIM MaTeMaTH4YEeCKOIO0 MOJAEIMPOBAaHUS B HAyYHOM IIO3HAHUU U B
MPaKTUKE CHOCOOCTBYeT (hOPMHUPOBAHHIO HAYYHOTO MHMPOBO33PEHHS YyYalllUXCs, a TaKKe KauecTB
MBILICHUS, HEOOXOAUMBIX JUIS aAanTallii B COBPEMEHHOM OOIIEeCTBE.

Copepxanue pasnena «BeposTHOCTh U CTaTUCTHKa» HAMpPaBIECHO HAa pa3BUTHE MPEICTaBICHU O
CIIy4aliHbIX BEITUYHMHAX M B3aUMOCBS3SX MEXKIy HUMH HAa BAXKHBIX MPHUMEpaxX, CIOKEThI KOTOPBIX
MOYEPIHYThl M3 OKpYy’Karouiero mupa. B pesynbrate y oOydaromuxcsi JOKHO chOpMHUPOBATHCA
npeJcTaBiIeHue 0 HanOojee ynoTpeOUTEeNbHBIX M OOIUX MaTeMaTUYeCKUX MOJEISAX, UCIOIb3yeMbIX
JUISL OTIMCAHUS aHTPOIIOMETPUYECKUX U IeMOTpaduyeCcKUX BEIMYUH, TOTPEIIHOCTEN B PA3IMYHOTO poAa
M3MEPEHUSX, JNINTEILHOCTH 0€30TKa3HON pabOThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX
SIBIIGHUH U MPOIIECCOB B OOIIECTBE.

B cooTBeTcTBUY C yKa3aHHBIMH LEJISIMHU B CTPYKType O10ka "BeposaTHOCTh U cTaTucTHKA" 171 HA
0a30BOM ypOBHE BBIJICTICHBI CIICIYIONTNE OCHOBHBIC COIep)KaTeNbHble TUHUU: "Clly4aitHbIe COOBITHS 1
BeposiTHOCTH", "Ciy4aiiHble BeIMYMHBI M 3aKOH OOJIBIINX yucen".

Ob61eoOpa3oBaTenbHas qucHuminHa «MaremaTikay 00s1ajaeT 3HaUUTEIbHBIM BOCIIUTATEIbHBIM
MOTEHIMAJIOM, KOTOPBI peanu3yeTcss Kak dYepe3 yd4eOHbI Marepualn, CIOCOOCTBYIOIIMN
(hOpPMHUPOBAHHMIO HAYYHOTO MHPOBO33PEHMs, TaK M dYepe3 crnenuuky ydeOHOW MesTeIbHOCTH,
TpeOyIomeil caMOCTOATENbHOCTH, AKKypaTHOCTH, MPOJOJDKUTEIbHON KOHIEHTpAllud BHUMAHUS H
OTBETCTBEHHOCTH 3a MOJIy4YECHHBII pe3yibTar.



1.3. [lnannpyemble pe3y/bTaThl OCBOCHUS 00111€00pa30oBaTeIbHON TMCHUILIHHBI "Maremaruka"

JInyHOCTHBIE pe3ybTaThl OCBOEHUS] NMPOrpaMMbl y4eOHOro mnpeamera «MaTeMaTHKa»
XapaKTEePU3YIOTCH:

JIP1. I'paskmaHcKOEe BOCIIMTAHHUE:

c(OPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIH 00YYaIOLIErocs KaK aKTUBHOTO U OTBETCTBEHHOTO
YJieHa POCCHUMCKOro OOIIEeCTBa, MPEACTABIECHHEM O MaTeMaTHYEeCKMX OCHOBaX (pYHKIMOHHPOBAHMUS
Pa3NUYHBIX CTPYKTYp, SBJICHHUH, MPOLEAYp Tpa)kIaHCKOro oOIiecTBa (BBHIOOpPBI, OMPOCHl W Tp.),
YMEHHEM B3aMMOJICHCTBOBATh C COLIMAJIbHBIMU MHCTUTYTAMHU B COOTBETCTBUU C MX (PYHKUMSIMH U
Ha3HAYEHUEM.

JIP2. ITaTproTHYECKOE BOCIIUTAHHUE:

Cc(OPMHUPOBAHHOCTHIO POCCUICKON T'pa)KTaHCKOW HIEHTHUYHOCTH, YBA)XKEHHUS K TMPOLUIOMY U
HACTOAIEMY POCCHICKOM MaTEMAaTHKH, IECHHOCTHBIM OTHOIICHUEM K JOCTH)KCHHAM POCCHUMCKUX
MAaTE€MaTUKOB U POCCUMCKON MaT€MAaTHUYECKON LIKOJIbI, K UCIIOJIb30BAHUIO ATUX JOCTUKEHUN B APYIUX
HayKax, TEeXHOJIOTUSX, chepax IKOHOMHKH.

JIP4. JIyXOBHO-HPABCTBEHHOI'O BOCIIUTAHMSI:

OCO3HaHMEM JIyXOBHBIX LIEGHHOCTEH POCCHIICKOT0 Hapoaa; c(hopMHUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHUsI, ITUYECKOr0 MOBEJICHUS, CBA3aHHOTO C MPAKTUYECKUM IIPUMEHEHHUEM JOCTHKEHUM HAyKU U
JeSTEeIbHOCTBIO YUEHOT0; OCO3HAHHEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO Oy IyIIero.

JIPS. DcreTnyeckoe BOCOUTAHUE:

ACTETUYECKUM OTHOLICHHEM K MHUDY, BKIIOUYas 3CTETHKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEM,
O0BEKTOB, 3ajay, peIIeHUl, pacCyXICHH; BOCIPUUMYMBOCTBIO K MAaTEMaTHYECKHUM AacleKTaM
pa3IUYHBIX BUIOB UCKYCCTBA.

JIP6. duznuyeckoe BOCIIUTAHHUE:

Cc(OPMHPOBAHHOCTHIO YMEHHS TIPUMEHITh MaTeMaTHYeCKHE 3HAHHUS B WHTEpPECAax 3I0POBOTO U
0e3omacHOro 00pasa KU3HU, OTBETCTBEHHOI'O OTHOIIECHHUS K CBOEMY 3J0POBBIO (3I0pPOBOE MUTAHHE,
cOaJIaHCUPOBAHHBIN PEXXHUM 3aHITHI U OT/AbIXA, pEryJiapHas (u3ndeckas aKTHBHOCTH); (PU3UIECKOTO
COBCPUICHCTBOBAHUS, TIPU 3aHATUAX CHOpTHBHO-O3I[OpOBHTGHBHOfI ACATCIIBHOCTBIO.

JIP7. TpynoBoe BOCIIUTaHHUE:

TOTOBHOCTBIO K TPYIY, OCO3HAHHEM IICHHOCTH TPYIOJIOOMS; HHTEPECOM K Pa3InIHbIM chepam
HpO(bGCCHOHaHBHOﬁ ACATCIIbHOCTH, CBA3aHHBIM C MaTeMaTUKOH Hu eé MNPpUI0KCHUAMH, YMCHUCM
COBEpIIIAaTh OCO3HAHHBIM BHIOOP OymyIriedl mpodecCuu U pean30BBIBaTh COOCTBEHHBIC >KM3HCHHBIC
IUTaHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTeMaTHYECKOMY OOpa30BaHHMIO U CaMO0Opa30BaHUIO HA
MPOTSDKEHUHM BCEH JKM3HU; TOTOBHOCTHIO K AKTHBHOMY YYaCTHIO B PEIICHUM NMPAKTUYECKHUX 3a7ad
MaTeMaTHYECKOU HAIpaBJICHHOCTH.

JIP8. Dkojornyeckoe BOCOUTAHHE:

c(OPMUPOBAHHOCTHIO ~ JKOJIOTMYECKOM  KYJbTYpbl, MOHHUMAaHHEM BIMSHHUS  COLUAIBHO-
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON M COIIMATBLHON Cpe/Ibl, 0OCO3HAHHEM TTI00aTBFHOTO



XapakTepa SKOJOTHYEeCKHX MpoOJieM; OpHEHTAalueld Ha MPUMEHEHHE MATeMATHYECKUX 3HAHWH IS
pelIeHns 3a1a4d B 00J1aCTH OKPYXKaroIlel cpebl, IJIaHUPOBAHUS MOCTYNKOB U OLEHKHU X BO3MOKHBIX
MOCIEACTBUH ISl OKPY>KAKOLIEH CPEJIbI.

JIP9. IleHHOCTH HAVYHOI'O ITO3HAHMS:

C()OPMHUPOBAHHOCTBIO MUPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKH U OOILIECTBEHHOW MPAKTUKH, MTOHMMAaHHEM MaTeMaTH4eCKOH HayKu Kak cepbl 4eToBeYecKon
NESTEIIBHOCTH, ATANOB €€ PA3BUTUA M 3HAYUMOCTHU JUJISl Pa3BUTHs LUBUIM3ALUH; OBJIAJICHUEM SI3BIKOM
MAaTeMaTUKd M MaTeMaTH4EeCKOM KyJIbTYpOM Kak CpPEICTBOM IIO3HAHUS MHUPA; TOTOBHOCTHIO
OCYILIECTBIIATH IIPOEKTHYIO M HCCIIEN0BATENBCKYIO NEATENBHOCTh MHANBHIYAJILHO U B TPYIIIIE.

MertanpeamerHble pe3yJabTaTbhl OCBOCHHS IMporpamMmbl yuyeOHOro mpenmera «Martematukay
XapaKTepU3YIOTCS OBJIAaICHUEM YHUBEPCATbHBIMU HO3ZHABAMENbHBIMU OCUCMBUAMU, YHUBEPCATbHBIMU
KOMMYHUKAMUBHBIMU OeliCMBUAMU, YHUBEPCANbHLIMU Pe2YIAMUSHbIMU OeUCMBUIMU.

MP1) Vuusepcanvhvie noznasamenvnsle oeticmeus, obecneuusaiom Gopmuposanue 6a308bix
KOCHUMUBHBIX NpOYecco8 obyuaruwuxci (0ceoeHue Memooo8 MNO3HAHUA OKPYHCaloujeeo Mupa;

npuMeHenue 102UYEeCKUX, UCCIe008ameNbCKUX onepayutl, yMeHuti pabomamso ¢ ungopmayuet).

ba3oBrle Jornyeckue AeCTBUA:

BBISIBJISITH M XapaKTepU30BaTh CYIMIECTBEHHBbIC MPH3HAKA MATEMATHUYECKUX OOBEKTOB, IMOHSITHH,
OTHOIICHUH MEXIy TMOHATUSAMHU; (OPMYIHPOBATh OMNpPENECNICHUS TMOHATHH;, YCTaHABIMBATH
CYIIECTBEHHBIN NpU3HAK KIacCU()UKALUU, OCHOBAHHS JUIsI OOOOLICHHS W CPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO AHAJIN3A;

BOCIIPUHUMATh, (POPMYJIMPOBATH U MPEOOPA30OBHIBAT CYKJCHUSA: YTBEPAUTEIbHBIC U OTPUIATEIIbHBIE,
€IMHUYHBIE, YACTHBIE U OOIIUE; YCIOBHBIE;

BBISIBJISITh MaTEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3W WM TPOTHBOpeurs B (DakTax, MaHHBIX,
HAONIOJIEHUAX U YTBEPXKACHUAX; TNpeiaraTb KPUTEPUH JUIsl BBISBICHHUS 3aKOHOMEPHOCTEH W
IIPOTUBOPEYUI;

JIeNIaTh BBIBOJBI C UCIOJIb30BAHUEM 3aKOHOB JIOTUKH, IEAYKTUBHBIX U UHAYKTUBHBIX YMO3aKIIOUECHUN,
YMO3aKJIFOUEHUH 110 aHAJIOTUH;

MPOBOANTHh CaMOCTOSITEIPHO JOKa3aTelIbcTBA MATEeMATHYECKUX YTBEPXKIEHUH (TMpsMble U OT
MIPOTUBHOTO0), BBICTpanBaTh apryMEHTALUIO, IPUBOAUTh MPUMEPHl U KOHTPIPUMEPHI; 0OOCHOBBIBATH
COOCTBEHHBIC CY>KICHHS U BHIBOJIBI;

BbIOMpATh crioco0 pemieHus yueOHoMH 3a/1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHNUs, BEIOUPAThH
HanboJee MOAXOAAIINN C y4ETOM CaMOCTOSTEIIFHO BBIZICTICHHBIX KPUTEPUEB).

ba3oBElIe ncciaenoBaTeIbCKUE NEHCTBUS:

WCIIOJIB30BaTh BOMPOCH KaK MCCIIEIOBATEILCKUH WHCTPYMEHT MO3HAHUS; (HOpMyITUpOBaTh BOIPOCHI,
¢bukcupylomye npoTUBopeyne, NpodiieMy, yCTaHABIMBATh HCKOMOE U JaHHOE, OPMUPOBATH THIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3HIINIO, MHCHUE;

MNpoOBOAUTL CAMOCTOSATCIILHO CHHaHHpOBaHHBIﬁ OKCIICPUMCHT, HCCICAOBAHUC TII0 YCTAaHOBJICHUIO
0CcOOEHHOCTEH MaTeMaTHYECKOro OOBEKTa, SIBJICHHS, MPOIECCa, BBIIBICHHUIO 3aBUCHMOCTECH MEXIY
00BEKTaMHU, SIBJICHUSIMH, TIPOIIECCAMH,

CaMOCTOATEIbHO (OPMYITUPOBATH 00OOIIEHHUS ¥ BBIBOIBI 110 pe3yJIbTaTaM IPOBEIEHHOTO HAOIIOCHUS,
HCCIICA0BaHNA, OUCHUBATE JOCTOBCPHOCTD MOJIYUCHHBIX PE3YJILTATOB, BLIBOJAOB U 0606LLIGHI/II>'I;
MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOIIECCa, a TAKIKE BBIABUTATh MPEIIOI0KECHUS O €T0 Pa3BUTHU
B HOBBLIX YCJIOBUSAX.



PaGora ¢ nuudbopmarnmeii:

BBISBJIATH JEPUIUTHI HHPOPMAIIMH, TaHHBIX, HEOOXOIUMBIX ISl OTBETa HA BONPOC U IJISl PEIICHUS
3aJ1auu;

BBIOMpPATh MH(POPMAIIUIO M3 MCTOYHHKOB PA3JIMYHBIX THIIOB, aHAIM3UPOBATh, CUCTEMAaTU3UPOBATh U
MHTEPIPETHPOBATH HHPOPMALIUIO PA3ITUYHBIX BUIOB U (HOPM TIPE/ICTABICHUS;

CTPYKTYpUpOBaTh HMH(OpMAINIO, MPEACTaBIATh €€ B pPa3JIWYHbIX (opMax, HIUIIOCTPUPOBATH
rpauvecKu;

OLIEHUBATh HAAEKHOCTh HH(OPMAIMH IO CAMOCTOSATENIEHO C(HOPMYITUPOBAHHBIM KPUTEPHUSIM.

MP2) Vuusepcanvhvie KommyHukamueHble Oeticmsus, obecneyusarom  copmupo8anHoCcnv
COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.

OOuienue:

BOCIIPUHUMATH U ()OPMYIIMPOBATH CYX/ICHUS B COOTBETCTBUU C YCIOBUSAMH M LIESIMUA OOLICHHUS; SCHO,
TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUChbMEHHBIX TEKCTAX, AaBaTh MOSCHEHUS
110 XOI[y peH_IeHI/IH 3ajJadu, KOMMGHTI/IpOBaTI: HOJIy‘-IGHHBIfI pe3yanaT;

B Xo7e OOCYXJCHHS 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYXKIaeMOW TeMbl, MPOOJIEMBbI, peraeMoin
3aJa4l, BBICKA3bIBaTb HACH, HAIICJICHHBIC Ha IIOUCK pemeHmI; COITIOCTAaBJIAATHE CBOH Cy)I(,ZleHI/ISI C
CY)KJICHUSIMH JIPYTUX YYaCTHUKOB Juajora, OOHApY>KWBAaTh pa3IMuue M CXOACTBO TIO3HIIMH; B
KOPpPEKTHOH opMe GOopMyITHpPOBATH PA3HOTIIACHS, CBOM BO3PAKCHHUS;

MIPEACTABIISTH PE3YJIbTAThI PEIICHUS 3a]]a4H, SKCIIEPUMEHTA, UCCIICIOBAHMUSI, POCKTA; CAMOCTOATEILHO
BBIOMPATh (popMaT BHICTYIJICHHUS C YIETOM 3a]1a4 IPE3CHTAIIMU U OCOOCHHOCTEN ayIUTOPUH.

CoTpyIHUYECTBO:

MOHUMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHONW M WHAMBUIAYAIbHOW pabOTHI NpU pELICHUU
y4eOHBIX 33/1a4; IPUHUMATH 1IEJIb COBMECTHOH AEATEIbHOCTH, INTAHUPOBATH OPTaHU3ALUI0 COBMECTHON
paboThl, pacrpenenarts BUABI pabOT, TOTOBAPHBATHCSA, OOCYXKIATh NMPOLECC U Pe3ybTaT pPabOTHI;
0000111aTh MHEHHUS HECKOJIBLKUX JTIONIEH;

y4acTBOBATh B TPYIIOBBIX (opmax paboThl (00CYXIeHHs, OOMEH MHEHHUI, «MO3TOBBIE IITYPMBD) H
MHBIC); BBIIOIHATH CBOIO 4YacTh pabOThl M KOOPAMHUPOBATH CBOM JEHCTBUS C OPYTUMH HWICHAMH
KOMaH/Ibl; OLICHUBATh KAYECTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHSIM, CHOPMYITUPOBAHHBIM
yYaCTHUKaMH B3aUMOJCHCTBUSI.

MP3) Vuusepcanvuvie pecynamusnuie oeticmeus, obecneuusarom @opmuposarue cmbiCl08blX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.

CaMoopranusarus:

COCTaBJIATh IJIaH, AJITOPUTM PELICHUS 3a]Ja4i, BHIOMPATh CIIOCO0 PelIeHus ¢ y4ETOM UMEIOIINXCS
PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATh M KOPPEKTUPOBATH BAPHAHTHI PEIICHUH C
y4ETOM HOBOM MH(OpMAITUH.

CaMOKOHTpPOJIb:

BJaJICTh HABBIKAMH II03HABAaTENbHOW pE(PIEKCMH KaKk OCO3HAHMSA COBEpIIAEMBIX JEHCTBHHA U
MBICIMTENBHBIX IPOLECCOB, UX PE3yJbTaTOB; BIAJETh CHOCOOAMH CaMOIPOBEPKH, CaMOKOHTPOJIS
Ipolecca U pe3yiabTaTa peleHs MaTeMaTUIeCKOU 3a1a4y;

IIPEIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PEIICHUU 3a/1a4, BHOCUTb KOPPEKTHBBI B
NeSITEeIbHOCTh HAa OCHOBE HOBBIX OOCTOSATENBCTB, JAaHHBIX, HAWJICHHBIX OLIMOOK, BBIABICHHBIX
TPYJAHOCTEN;



OILICHUBATh COOTBETCTBHE pE3yJbTaTa IEIH U YCIOBUSAM, OOBSICHATH MPUUYUHBI JOCTIKCHUS WU
HEJOCTHKEHHSI PE3YyJIbTaTOB JIEATENbHOCTH, HaXOAWTh OUIMOKY, JaBaTh OIIEHKY MpUOOpETEHHOMY
OTIBITY.

IIpenMeTHbIE pe3yabTaThl OCBOEHHS 0230BOT0 Kypca MaTeMAaTHKH:

[To obmeoOpa3oBarensHOMy TpeaMeTy "MatemaTuka" (Bkitodas Kypcel "Anredpa u Hadaia
Marematuueckoro ananuza", "I'eomerpusa", "BepostHocTh W craructuka') (0a30BBIA ypOBEHB)
TpeOOBaHUS K IPEAMETHBIM pe3yJIbTaTaM OCBOSHHSI 0a30BOT0 Kypca MaTeMaTUKH JOJDKHBI OTPAXKaTh:

111.7.4.1. IIpeameTHbIe pe3ynbTaTh IO OTAEIBHBIM TeMaM yueOHoro Kypca "Anredpa 1 Hadaga
MaTeMaTH4ecKoro aHanusa". O0yJaromuiicss HayYuTCs:

[1P1. Yucna u BeIYUCIIEHUSA:

ONEpUPOBATH TOHATHSAMM: palMOHAIBHOE M JEHCTBUTEIBHOE YHCIO, OOBIKHOBCHHAs U
JecATUYHAsE APOOb, IPOLIECHTHI;

BBITIOJIHATH apU(PMETHYECKHE OTIEPALINHU C PALIMOHATIBLHBIMH U ACHCTBUTEILHBIMHU YUCIIAMH;

BBITOJIHATH MPUOIMKEHHBIE BBIYMCIICHUS, UCTIONB3YsI IPAaBUJIa OKPYTIICHUS, AeTaTh IPUKUIKY U
OLIEHKY pe3yJIbTaTa BhIYMCIICHUI;

ONIEpPUPOBATH MOHATUSMHU: CTENEHb C LENbIM IIOKa3aTeleM, CTaHaapTHas (opMma 3amucH
JeWCTBUTENIFHOTO YHCIIA, KOPEHb HATYpaJlbHOU CTENEHH, UCTIONb30BaTh MOAXOIAIIYI0 (GOpMY 3amHcH
JNEMUCTBUTENBHBIX YUCEN JUISl PELICHUS] TPAKTUUECKUX 33]1a4 U [IPEICTaBICHUSI JTaHHBIX;

OIEpUPOBATh MOHATHUAMHU: CHUHYC, KOCMHYC M TaHI'€HC IPOU3BOJBHOIO YIJIA, HCIIOJIB30BATh
3aIUCh MPOU3BOJIBHOTO yIjla yepe3 o0paTHbIE TPUTOHOMETPUYECKHE (PYHKIINY;

OIIEpUPOBATh IMOHATUAMH: HATypalbHOE, LEJI0E YHCIIO, MCIONb30BaTh NPHU3HAKU JEIUMOCTH
LENBIX YUCEI, PA3JIOKEHHUE YHCIIA HA IPOCTHIE MHOXKUTEIH IS PELICHUS 3a/1a4;

OIIEpUPOBATH NOHATHEM: CTEIICHb C PALIMOHAIBHBIM IOKA3aTEIIEM;

ONIEPUPOBATH MOHATHAMMU: JIOrapu(pM UKcia, JECATUYHbIE U HATypalbHbIE JOrapHU(PMBbI.

I1P 2. YpaBHEeHUS 1 HEPABEHCTBA:

OIEpUPOBATh TOHATUSAMU: TOXKIECTBO, YPaBHEHHUE, HEPAaBEHCTBO, LEJNOE, PALMOHAIBHOE,
UPPaLMOHAIILHOE YPABHEHHE, HEPABEHCTBO, TPUTOHOMETPUUECKOE YPaBHEHHUE;

BBITOJIHATH npeoOpa3oBaHus TPUTOHOMETPUUECKHAX BBIPAKECHUN u pemars
TPUTOHOMETPUUECKHUE YPAaBHEHNUS;

BBITIOJIHATH IPE0Opa30BaHUs 1IEITbIX, PAMOHAIBHBIX U UPPALMOHATIBHBIX BRIPAKEHUH U peraTh
OCHOBHBIE THUIIBI LIE€JIbIX, PAlIMOHATIBHBIX U HPPALMOHAIBHBIX YPAaBHEHUIN U HEPABEHCTB;

IPUMEHSTh YpPaBHEHMS M HEpPaBEHCTBA /JIs PEIICHUS MaTeMaTH4YeCKUX 3aJad U 3a4ad U3
pa3nuYHBIX 001aCTe HAYKH U PEeabHOM KU3HH,

MOJIEIUPOBATh PEANbHBIC CUTYallMu Ha SI3bIKE alreOphl, COCTABIATh BHIPAKEHUS, YPAaBHECHUS,
HEPABEHCTBA 10 YCJIOBUIO 33JauH, UCCIEOBATh MOCTPOEHHBIE MOJEIN C UCIIOJIB30BAHUEM arIapara
aIreOphl.

IPUMEHATh CBOMCTBA CTENEHHU AJIsi NpeoOpa3oBaHUs BBIPAKEHHM, ONEPHUPOBATH MOHATUSMHU:
[I0KA3aTeIbHOE YPAaBHEHHWE U HEPABEHCTBO, PELIATh OCHOBHBIE THUIIBI IIOKA3aTENbHBIX YPAaBHEHUH U
HEPABEHCTB;

BBINOJIHATH IPE0OPa30BAHUS BBIPAKEHUH, COIEPKAILUX JIOTapU (MBI, ONIEpUPOBATH MOHATUIMHU:
Jorapu(pMUUECKOe ypaBHEHHE U HEPABEHCTBO, PEIIaTh OCHOBHBIE TUIIBI JIOrapu(PMUUECKUX YPaBHEHUM
Y HEPABEHCTB;

HaXOIWTbh PEIICHUS IPOCTEHIINX TPUTOHOMETPUYECKUX HEPABECHCTB;



OTIepUPOBATh TOHATHSIMH: CHCTEMa JIMHEWHBIX ypaBHEHUU W €€ pelIeHUe, HCI0JIb30BaTh
CUCTEeMY JIMHEWHBIX YpaBHEHUH JJIsl peUICHUS MPAKTUYECKUX 3a/1a4;

HAXOAWTh PEIICHUS MPOCTEHIINX CHUCTEM U COBOKYIHOCTEH pAIMOHATBHBIX YPAaBHCHUU H
HEPABEHCTB;

MOJIEJIPOBATh pealibHbIe CUTYal[Ud Ha fA3bIKE alreOphl, COCTABJIATH BBIPAKECHUSI, YpaBHEHMUS,
HEPaBEHCTBA M CHUCTEMBI 110 YCIOBHUIO 33aJ]aul, UCCIIEeI0BaTh MOCTPOCHHBIE MOJIETU C UCIIOIb30BAaHUEM
ammapara aareOphbl.

1P 3. ®yHk1uu u rpaduku:

OTIEpUPOBATh TMOHATUAMU: (PYHKIHS, CIOCOOBI 3amaHus (yHKIHUHU, OOJACTh OMPEICTICHUS U
MHOXECTBO 3HaueHU QyHKIHH, rpaduk QyHKIIUH, B3aKMHO 00paTHBIE (YHKIINH,

OIepUPOBATh MOHATHUSAMHU: YETHOCTh M HEYETHOCTh (DYHKUUHU, HYTU (DYHKUUHU, TPOMEKYTKH
3HAKOTOCTOSIHCTBA;

UCIOJIb30BaTh rpaduku QyHKUUN AJI peleHusl ypaBHEHU;

CTPOUTH U YNTATh TpadUKU TUHEHHON (PYHKITNN, KBAIPATHIHON (PYHKIIUH, CTETICHHOW ()YHKITH
C IETBIM MTOKAa3aTeNeM;

UCIIONIL30BaTh TpaduKu (PYHKIIHMHA I UCCIIEOBAHUS IIPOIECCOB U 3aBUCUMOCTEH NP pElICHUH
3a/1a4 U3 APYTUX YIEOHBIX MPEAMETOB U PEATbHOM KU3HU, BBIPAKATh (OPMYIIaMH 3aBUCUMOCTH MEKTY
BEJIMYUHAMU;

OTIEpUPOBATH TOHATUSAMU: TIEpUOANYUECKas (QYHKIUS, MPOMEKYTKH MOHOTOHHOCTU (YHKITUH,
TOYKH JKCTpeMyMma (YHKIUU, HauOoJblllee W HAaUMEHbIIee 3HaueHUs (DyHKIHUU Ha MPOMEKYTKE,
MCIOJIb30BaTh UX ISl KCCIEeNOBAaHUS (QYHKITNH, 3aIaHHON rpaduKom;

OTIepUpPOBATH TTOHSITUSIMH rpaduku MOKAa3aTeTbHOMH, norapumuueckoin u
TPUTOHOMETPUYECKHUX (DYHKIMIA, U300pakaTh WX Ha KOOPIAMHATHOHN IMJIOCKOCTH W HCIIOJIB30BATh IS
pellieHrs ypaBHEHU U HEPAaBEHCTB;

n300paxaTh Ha KOOPAMHATHON TUIOCKOCTH Tpa@UKy TUHEHHBIX YPaBHEHUH M UCTIOIB30BaTh UX
JUISL pEIIEHUS] CUCTEMBI JIMHEUHBIX YPaBHEHU;

UCIONIb30BaTh rpad@uku QyHKUUN 71 MCCIETOBAHMS MPOLECCOB M 3aBUCUMOCTEH U3 JPYrux
y4eOHBIX AUCLHUILINH.

[1P 4. Hauana MaTeMaTH4ecKOro aHanusa:

ONEepUpPOBaTh TMOHATUSAMU: TOCIEIOBATEIbLHOCTh, apU(QMeTHUecKas U TIeOMEeTpHYecKast
MIPOrPECCUH;

ONEepUpPOBaTh MOHATHSAMHU: OECKOHEUHO YOBIBaloOIlas TeoMeTpuYecKas Mporpeccus, CymMma
OCCKOHEYHO YOBIBAIOIICH T€OMETPUIECKON MPOTPECCUH;

3aJ]aBaTh MOCJIEI0BATEIbHOCTH PA3IMYHBIMU CIIOCO0aMU;

MCIIOJIb30BaTh CBOMCTBA IMOCJIEIOBATEIILHOCTEN U MPOTPECCUM NI PEIICHUS] pEeaIbHBIX 3a]a4
MPUKJIATHOTO XapaKTepa;

OTIEpUPOBATh TIOHATUSMU: HENpPephIBHAS (DYHKUHUSA, MPOU3BOAHAS (DYHKIIMH, HCIIONH30BATH
reOMETPHUECKUI U (PU3NYECKHI CMBICI TPOU3BOIHOM VIS PELICHUS 3a1ay;

HAaXOAWTh TPOU3BOJHBIC JJIEMEHTAPHBIX (YHKUIUN, BBIYHCIATH MPOU3BOJIHBIE CYMMBI,
MIPOU3BE/ICHHUS, YACTHOTO (PYHKIIHIA,

UCIIOJIb30BaTh MPOU3BOJHYIO U MCCIeNOBaHUS (DYHKIIMM HA MOHOTOHHOCTh U OKCTPEMYMBI,
MPUMEHSITH PE3YJIbTAThl UCCIEIOBAHUS K TOCTPOCHUIO TPAHKOB;

UCIIOJIb30BATh MPOU3BOIHYIO NIl HAXOXJACHUS HAWITYYIIETO PEIICHUs B MPUKIAJHBIX, B TOM
YHCIIe COLUATbHO-)KOHOMUYECKUX, 3a/1a4ax;

OTIEpUPOBATh TMOHSATUSMHU: T[EPBOOOpa3HAsT W WHTErpal, MOHUMATh TEOMETPUUYECKUU W
(bu3nUYecKuii CMBICII HHTETPaa;

HaXOAUTh IEPBOOOpa3HbIE SJIEMEHTAPHBIX (GYHKIUN, BBIYMCIATH HHTErpal 1o Gopmysie
Hrrorona-Jleiionumna;



pemarth MPUKIAJHbIE 3aJadyd, B TOM YHCJE COIHMAIIEHO-DKOHOMHYECKOTO U (DHU3HUYECKOTO
XapakTepa, CpeICTBAMU MAaTEMAaTUYECKOIO aHAIU3A.

ITP 5. MHoecTBa U JIOTHKA:

ONEPUPOBATH MOHITUAMU: MHOXECTBO, OIEPALIMU HAJl MHOKECTBAMU;

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapaT s ONMUCAHUS PEaTbHBIX MPOILIECCOB M
SIBJICHUH, IPY PEIICHUH 33724 U3 APYTUX yUIeOHBIX MPEIMETOB;

ONEPUPOBATH MOHATUAMU: ONPEICIICHUE, TEOpEMa, CIECACTBUE, TOKA3aTEIbCTRO.

IIpenmeTHble pe3yJbTaThl MO OTAEJbHBIM TeMaM YyuyeOHoro kypca ''I'eomerpus'.
OOyuaromuiicst HayYnuTCs:

OTIepUPOBATH MOHIATUSIMU: TOUKA, MIPsIMasi, MJIOCKOCTh;

IPUMEHSTh aKCHOMbBI CTEPEOMETPHH U CJIEJCTBUS U3 HUX [P PEIICHUU T€OMETPUUECKHX 3a/1a4;

OTIepUPOBATh MOHIATUSIMHU: MAPAJIIETBHOCTD U MEPIEHIUKYISIPHOCTD MPSIMBIX U MJIOCKOCTEH;

KJIaCCU(UIIUPOBATH B3aUMHOE PACIIOI0KEHUE MPSAMBIX U IUIOCKOCTEH B MPOCTPAHCTBE;

OTIEpUPOBATh MOHATUSMU: ABYTPAHHBIN YTOJ, TPaHU IBYTPAHHOTO yria, pedpo IBYrpaHHOTO
yriia, TMHEHHBINA yroJl ABYTPAHHOTO YIJIa, TPaayCHasi Mepa ABYTPAHHOTO YTIIa,;

OTIEpUPOBATh TMOHATHSIMH: MHOTOTPAHHUK, BBIMYKJIBIH W HEBBITYKIbIH MHOTOTPAHHUK,
AJIEMEHTHI MHOTOTPaHHUKA, TIPABHIILHBI MHOTOTPAaHHUK;

pacmo3HaBaTh OCHOBHBIC BHUIbl MHOTOTPAaHHHKOB (MMHUpamMyaa, NOpHU3Ma, MPSIMOYTOIbHBIN
napajuiesienumnesn, Kyo);

KJIaccu(UIUpoBaTh MHOTOIPAaHHHUKH, BHIOMpast OCHOBAHU JUIs Kiaccu(uKanuu (BBIMYKIIbIE U
HEBBIMYKIJIbIE MHOTOTPAaHHUKHU, TMPAaBUIbHBIE MHOTOTPAHHHUKH, MPSIMbIE W HAKIOHHBIE IPU3MBEI,
napajuieJIenumne/pl);

OTIEpPUPOBATH MOHATHAMMU: CEKYIIasi MJIOCKOCTh, CEYCHHE MHOTOI'PAaHHHUKOB;

OOBSICHATH PUHIMIIBI IOCTPOEHUS CEYCHUH, UCIIONB3YsI METO/I CIIE/IOB;

CTPOUTh CEUEHUSI MHOTOTPAHHHKOB METOJOM CJIE/IOB, BBINOJHSITH (BBIHOCHBIE) IIJIOCKHE
YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHUY;

pemarh 3aJayd Ha HaxOXJACHHE NeOMETPUYECKHX BEIWYHMH MO 00pasliaM WM ajlropuTMam,
MIPUMEHSIS] U3BECTHBIE aHATUTUYECKHUE METO/IbI MPU PELICHUU CTaHIaPTHBIX MaTeMaTHYECKHUX 3a/1a4 Ha
BBIUHCJICHHE PACCTOSIHUI MEXTy ABYMS TOYKAMU, OT TOYKH JI0 IPSIMOM, OT TOYKH JI0 TUIOCKOCTH, MEKIY
CKPEIMBAIOIUMUCS TPSIMBIMU;

pemarh 3aJayd Ha HaxOXJACHHE NeOMETPUYECKHX BEIWYHMH MO 00pasliaM WM ajlropuTMam,
MIPUMEHSIS] U3BECTHBIE aHATUTUYECKHUE METO/IbI MPU PELICHUH CTaHIaPTHBIX MaTeMaTHYECKHUX 3a/1a4 Ha
BBIUHCJICHHE YTJIOB MEXAY CKPEHIMBAIOIIMMUCS MPSIMBIMH, MEXKIY MPSMON U IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMU, JIBYTPAHHBIX YIJIOB;

BBIUUCIIATh OOBEMBl W TUIONMIATU TIOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpHU3Ma, MHUpaMHaa) C
MpUMEHEHHEM (QOpPMYJI, BBIUUCISITH COOTHOIICHHUS MEXKIY IUIOMIANIMU TOBEPXHOCTEH, OO0beMaMu
MOTI00HBIX MHOTOTPAaHHUKOB;

OTIEpUPOBATH MOHATHSIMH: CHMMETPHUS B MPOCTPAHCTBE, LIEHTP, OCh U TUIOCKOCTh CHMMETPHH,
I[EHTP, OCh U TUIOCKOCTh CHMMETPHH (PUTYPHI;

U3BIIEKATh, MPEOOPA30BBIBATE W HHTEPIPETUPOBATH HH(MOPMALUIO O MPOCTPAHCTBEHHBIX
TeOMETPUUYECKUX PUTYpPaX, MPEACTABICHHYIO Ha YepTekKaxX U PUCYyHKaX;

OPUMEHSTh  TreoMeTpuueckne  GakThl  JUIsl  pPElIeHHs  CTEPEOMETPUYECKUX  3ajad,
MPEIOJIAraI0IINX HECKOJIBKO IIATOB PEIICHHUS, €CJIH YCIIOBUS IPUMEHEHUS 3aJ]aHbl B SIBHOH QopMme;

MPUMEHSITh TPOCTEHIINE MPOTPaMMHBIE CPEACTBA U IIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI
IIPU PEUICHUN CTEPEOMETPHUECKUX 3a/1a4;

MPUBOJIUTH MPUMEPbl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE U JKU3HH, PACIIO3HABATD
MPOSIBJIEHUE 3aKOHOB T€OMETPUH B HCKYCCTBE;



NPUMEHSTh TIOMyYeHHBbIC 3HAHHWS Ha MPAKTHKE: aHaJIN3UPOBaTh pEANbHBIC CUTyallUd W
MPUMEHSITh U3YUYCHHBIC TIOHSTHS B MPOIIECCE MOUCKA PEIICHUS MAaTeMaTHYeCKH ChOpMyTUPOBAHHOM
MpoOJIeMbI, MOJETUPOBATh pealbHbIE CUTYaIllMH Ha SI3bIKE T€OMETPUHU, MCCIENOBATH TMOCTPOCHHBIC
MOJIETTM C HCIOJB30BaHMEM TEOMETPUYECKMX TOHSITHA W TEOopeM, ammapaTra anreOpbl, pemarhb
MPAaKTUYECKHE 33]]aUH, CBSI3aHHBIC C HAXOX/ICHUEM I€OMETPUICCKUX BEIHYUNH;

OIIEPHPOBATh TOHATUSAMH: NWIMHIPUYECKAs IOBEPXHOCTh, O0Opa3yIOUIHe WINHIAPUICCKOM
MOBEPXHOCTH, IMIIMHAP, KOHWMYECKAsk TIOBEPXHOCTh, 00pa3yIolne KOHMYECKOW MTOBEPXHOCTH, KOHYC,
chepudeckas MOBEPXHOCTb;

pacro3HaBaTh TeJa BpamieHus (IUInHAp, KOHYC, cdepa U map);

OOBSCHATH CIIOCOOBI ITOJTYUEHHUS TEJT BPAIICHHS;

KJIaccu(UITUPOBATh B3aUMHOE PACIIONIOKEHHE CHEPhI U TUIOCKOCTH;

OTIEPHPOBATH MOHITUSMU: IIIAPOBOI CETMEHT, OCHOBAaHUE CETMEHTA, BEICOTA CETMEHTA, IIIAPOBOM
CIIOH, OCHOBAHHME IIAPOBOTO CJIOS, BRICOTA MIAPOBOTO CIIOSI, IIAPOBOI CEKTOP;

BBIYUCIIATE OOBEMBI W IUIONIATM TMOBEPXHOCTEH TENl BpallleHUs, TeOMETPHUYECKHX Tel C
npUMeHeHHeM (opMyT;

OTIEpUPOBAThH MOHSATUSMU: MHOTOTPAHHUK, BIIMCAHHBIA B chepy M OMUCAHHBIA OKOJO Cdephl,
cdepa, BiMcaHHAas B MHOTOTPAHHUK WUJTU TEJIO BPAIICHHUS;

BBIUHCIISTH COOTHOIICHUS MEX/Ty TUIOIIAIIMU TTIOBEPXHOCTEH 1 00beMaMu TTO0I0OHBIX TET;

n300paxarh u3y4aemble (UTYpBl OT pPYKH M C TPUMEHEHHEM TPOCTHIX YEPTEKHBIX
WHCTPYMEHTOB;

BBITIOJHATH (BBIHOCHBIE) IJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYDP: BUJ
CBEpPXY, COOKY, CHU3Y, CTPOUThH CEUCHUS TN BPAIICHHUS;

U3BIIEKATh, WHTEPIPETHUPOBATH W MPEOOpPa3OBBIBATh WH(MOPMALKUIO O MPOCTPAHCTBEHHBIX
TeOMETPUUYECKUX PUTYpaX, MPEACTABICHHYIO Ha YepTekKaxX U PUCYHKaX;

OTIEpUPOBATH TOHITHEM BEKTOP B MPOCTPAHCTBE;

BBITTOJIHATh JICHCTBHS CIIOKEHHUSI BEKTOPOB, BBHIUMTAHHS BEKTOPOB M YMHOXCHHS BEKTOpa Ha
YHCJI0, O0BICHATH, KAKHMH CBOMCTBAMHU OHH 00JIaJaloT;

IPUMEHSTH MTPABHJIO TTApaJUICIICTUIIC IA;

OTIEPHPOBATH MOHITHUAMH: JEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXIY BEKTOPAaMH, CKAISAPHOE IMPOU3BEICHHE
BEKTOPOB, KOJUTMHEAPHBIE U KOMILIAaHAPHBIC BEKTOPHI;

HAXOJIUTh CYMMY BEKTOPOB M IPOW3BEJCHHE BEKTOpA HAa YHWCIIO, Yol MEXAYy BEKTOPaMH,
CKaJIIPHOE TIPOM3BEICHUE, PACKIIAIBIBAT BEKTOP TI0 ABYM HEKOJUTMHEAPHBIM BEKTOPAM;

3a]1aBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBON CHCTEME KOOPAHHAT;

NPUMEHATh  TeOMETpHUYecKHe  (akKThl MUl  PEIICHHS  CTEPEOMETPUYECKHX  3ajad,
MIPEIOJIATAIOIINX HECKOJBKO IIATOB PEIICHHUS, €CJIH YCIIOBUS IPUMEHEHUS 3aJ]aHbl B SIBHOH QopMme;

pemiaTth MPOCTEUIINE TEOMETPUUYECKUE 3a/ladll Ha MPHUMEHEHHE BEKTOPHO-KOOPIUHATHOTO
METO/1a;

pemiath 3aJadyd  Ha JOKA3aTeNbCTBO MAaTEMaTHYEeCKMX OTHOIIEHUH W  HAXOXKJICHUE
TE€OMETPUUYECKUX BETUYHH 10 00pa3IiaM WK aIrTOPUTMaM, IPUMEHSISI U3BECTHBIE METOIbI TIPU PEIICHUH
CTaH/IaPTHBIX MaTEeMaTUYECKHUX 3a]1aY;

MPUMEHSITh IPOCTEHIINE MPOrpaMMHBIE CPEACTBA U IIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI
MIPH PEIICHUN CTEPEOMETPUIECCKUX 3a]1aY;

MPUBOJIUTH MPUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPOJIC U KU3HH, PACIIO3HABATH
MPOSIBIICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE;

NPUMEHSTh TIOMyYeHHBbIC 3HAHHWS Ha MPAKTHKE: aHaJIN3UPOBaTh pEATbHBIE CUTyallUd W
MPUMEHSTh U3yUEHHBIC TIOHATHS B MPOIECCE MOMCKA PEUICHUS MaTeMaTHYeCKH CPOPMYITUPOBAHHON
poOJIEMBI, MOJICIUPOBATh pEabHBIC CHUTYallMd Ha SI3BIKE T€OMETPHH, HCCIIEIO0BaTh MOCTPOCHHBIC



MOJICJIM C UCIOJIb30BAHUEM T'€OMETPHUECKUX IOHATHH W TeopeM, ammapara aiareOphl, periaTh
IIPAaKTUYECKHE 3a/1a4M, CBSI3aHHBIE C HAXOKIEHUEM I€OMETPUUECKUX BEINYHNH.

IIpenmeTHble pe3yapTaTbhl MO OTAEJBHBIM TeMaM Yy4eOHOro kKypca ''BeposiTHOCTH M
cratucTuka'. O0yyJaronuiics HayquTCs:

YUTATh U CTPOUTH TAOIMIIBI U JUATPAMMBI;

ONEpUPOBATh MNOHATHAMM: CpeaHee apudmMeTHueckoe, MenuaHa, HauOoJbllee, HaUMEHbILEEe
3Ha4YeHUe, pa3Max MacCHUBa YUCIIOBBIX JaHHbIX;

ONEpPUPOBATh IOHATUSAMH: CIIy4alHBIH HKCHEPUMEHT (OMBIT) U CilIydailHOE COOBITHE,
3JIEMEHTAapHOE COOBITHE (3JIEMEHTAPHBIA UCXO/1) CIYyYalHOTO OMbITa, HAXOIUTh BEPOSATHOCTH B OIIBITAX
C PaBHOBO3MOKHBIMU CIIy4alHBIMU COOBITHSIMHM, HaXOJIUTh M CPAaBHMBATH BEPOSTHOCTH COOBITHUH B
M3YYEHHBIX CITy4alHBIX SKCIIEPUMEHTAX;

HaxoIUTh W (OPMYJIUPOBATh COOBITHA: TIEpeceueHHe M OOBETUHEHHE aHHBIX COOBITHH,
COOBITHE, TPOTHBOIOJIOXKHOE JAaHHOMY COOBITHIO, ITOJIb30BaThCs JUarpaMmamu Oiinepa U Gopmynoi
CJIO’KEHHS BEPOATHOCTEH MPH pEeIIeHUH 3a/1a4;

ONEpPUPOBATH MOHATUSAMH: YCJIOBHAs BEPOSTHOCTb, HE3aBHCUMBIE COOBITHS, HAXOAUTh
BEPOATHOCTH C TOMOLIBIO IIPABUJIA YMHOKEHHUSI, C TIOMOILBIO JIepeBa CIy4yalHOTO OIBITA;

OPUMEHATh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS TP PEIICHUH 3a]1a4;

OIEpUPOBATh NOHATHUAMHU: UCIBITAHUE, HE3aBUCUMBIE MCIIBITAHUS, CEPUsI UCTIBITAHUM, YCIIEX U
HeyJlaya, HaXOJAUTh BEPOSITHOCTU COOBITHI B CEpHHM HE3aBUCHMBIX HCIIBITAHUN 10 MEPBOTO ycCIexa,
HaXOJUTh BEPOSITHOCTU COOBITHI B cepuu UcibITaHuil bepHyiy;

OIEpUPOBATh MOHATHAMM: ClIydaiiHas BEJIMYMHA, PACIpPEEICHUE BEPOSITHOCTEH, AMAarpaMma
pacnpeeneHus;

CpaBHMBATh BEPOATHOCTH 3HAUEHUH CIy4YailHON BEJIMYMHBI 10 PACIPEIEICHHUIO NI C TIOMOILBIO
Jrarpamu;

OIIEpUPOBATh MOHATHEM MAaTEMaTHUYECKOIO 0’KUJIaHUS, IPUBOAUTH IPUMEPHI, KaK IPUMEHSIETCS
MaTeMaTHYeCKO€e OKUIaHUE CITy4ailHOW BEJIMYMHBL, HAXOJUTh MAaTEMaTHUECKOE 0KUJaHHE 110 JAaHHOMY
pacIpeieNeHuIo;

UMETh IIPEJCTABICHHUE O 3aKOHE OOJIBIINX YHCET;

UMETh IIPEJCTABICHUE O HOPMAILHOM PaCHpPEEICHHH.

2. CTPYKTYPA U COAEPKAHUE YYEBHOI'O IIPEJIMETA

2.1. O0beM y4eOHOro npeaMera U BUIAbl y4eOHOH padoThl

Bun yueGHOH paboThI O06wem B yacax
O0bem padoueii mMporpaMmmbl 252
IIpoMe:xyTOYHASA aTTeCTALUA 18
AynauTtopHas y4ueOHast Harpy3Ka, B TOM YHCIIC: 234

Jlexuun 106
[IpakTHuecKue 3aHsATHS 128

IIpogheccuonanvro opuenmuposannoe cooepircanue.

[IpodeccnoHaIbHO-OPUEHTUPOBAHHOE  COJIEP)KAHUE MOXET  OBITh
BKJIFOYCHO B COACPIKAHUC TCMATUUYCCKUX Pa3aCsIOB WX BBIACICHO B
OTIEIbHBIC TPUKIIATHBIC MOIYIIH

[TpomexyTouHas arTecTanus: 1 ceMecTp — KOHTpOJIbHAas paboTa, 2 ceMecTp — IK3aMeH




2.2. [IpumepHBbIi TeMaTHYECKHH MJIaH U COAePKaHNe 0011e00pa30BaATEeIbHOM M CUUILTHHBI

HaunmenoBanue
pa3aesioB U TeM

Conepxanue y4eOHOro MaTepuasa

B Tom
qucJae

Harpy3ka

Jlekuuu, ypoku

3AaHATHUSA

Konanl
(111311070.9
KOMIIET
eHIui

1 cemecTp

= | Oobs3aTesbHasi yueoHast

2

(9]
<

w | [IpakTHYeckue

()

Tema 1. Unciaa n
BBIYHCICHHUS.

Pannonaneupie uyncna. OOBIKHOBEHHBIE M JECATHYHBIE JpOOHM, MPOLIEHTHI,
OecKOHEeUHbIE MepUoAnYecKue Ipodu. ApudmMeTHueckue ornepanuu ¢ panruoHaIbHBIMU
qucliaMu, TpeoOpa30BaHus YNCIOBBIX BeIpakeHui. [Ipumenenue npo0eit v MpoLeHTOB IS
pelIeHus IPUKIAAHBIX 3a1a4 U3 PA3JIUYHbIX OTPACIICH 3HAHUN U PEAIbHOU KU3HH.

JleicTBUTENIbHBIE  YHCIIA. PammonanpHble W HppalMOHAIBHBIE  YHUCITA.
Apudmernyeckue oOnepaudd € JCHCTBUTENBbHBIMH  4MciaaMu. [IpubnmkEHHbIe
BBIYMCIICHMS, IPABWJIA OKPYTIICHUS, IPUKHJIKA U OLIEHKA pe3yJIbTaTa BBIYMCICHUM.

Crenenp ¢ menbiM mokazateneMm. CtangapTHas ¢opma 3almuCH JEHCTBUTEIHLHOTO
gyucna. Mcnonp3oBanue mnoaxonsuiel ¢GopMbl 3amucH  ACHCTBUTENIbHBIX 4YMCEN IS
pelIeHNs TPaKTUYECKUX 3a]a4 U IIPEJICTaBICHUS] JaHHBIX.

Apudmerndeckuii KopeHb HaTypajabHOUW cTeneHu. [leficTBus ¢ apudmeTrHaecKuMu
KOPHSIMH HaTypajIbHOW CTEIIEHH.

CuHyC, KOCHMHYC M TaHI€HC 4YHCJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
apKTaHI€HC YHCIOBOIO apryMeHTa.

Harypanbnsle u nensie uncna. [Ipu3Haky eIMMOCTH HEIbIX YHCElL.

Crenenb ¢ pallMoOHaIBHBIM Moka3areneM. CBOWMCTBa CTETICHH.

Jlorapudm uyucna. JlecaTuynble U HATYpaJibHbIE JOrapu(mabl.

30

14

16

JIP,
MP,TIP




Tema 2. MHoOKeCcTBA "
JOTHKA

MHoxkecTBO, onepanuu Hax MHOXECTBaAMMU. JnarpaMmsbl
Oitnepa—BenHa. [IpuMeHeHHe TEOpEeTUKO-MHOKECTBEHHOIO anmapara Jisg OMUCaHUS

peabHBIX MPOIECCOB U ABJICHUM, TIPU PEIICHUH 3a/1a4 U3 APYTUX yUEOHBIX MPEIMETOB. 8 4 4
OnpeneneHue, TeOpeMa, CIEACTBUE, T0KA3aTEIbCTBO.
Tema 3. YpaBHeHus u ToxnecTBa U TOXKIECTBEHHbIE TPEOOPA30BAHUS.
HEPaBEHCTBA [IpeobpazoBanue TPUTOHOMETPUUYECKUX BBIPAYKECHHIA. OCHOBHBIE
TPUTOHOMETPHUYECKUE (POPMYIIBI.
VYpaBHeHue, KopeHb YypaBHeHUs. HepaBeHCTBO, penieHMe HeEpaBeHCTBA. Meton
HUHTEPBAJIOB.
Pemenue nenbix u IpoOHO-pAlIMOHANBHBIX YPABHEHUN U HEPABEHCTB.
Pemrenne nppaloHaNbHBIX YPAaBHEHUN U HEPABEHCTB.
Pemienne TpuroHOMETpUYECKUX YPAaBHEHUM.
IIpumeHeHne ypaBHEHNI U HEPABEHCTB K PEILICHUIO0 MaTEMAaTUUECKUX 3a1a4 U 3a4a4
W3 pa3JIMYHBIX 00JIacTel HAYKH U PEaTbHOM JKU3HHU. P
[IpeoOpa3oBanue BBIpAXKEHUN, COACPIKAIIMX JIOTAPU(MBIL. 48 | 24 | 24 MP ﬁP
[IpeoOpazoBanrie  BBIpOKECHHH, COAEpXAIIMX CTENEHH C  PalMOHAJIBLHBIM ’
II0KA3aTEJIEM.
[IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.
IlokazarenbHble ypaBHEHUS U HEPABEHCTBA.
Jlorapudmuuecknue ypaBHEHUS U HEPABEHCTBA.
CucreMsl IMHENHBIX ypaBHEHUH. Pelenye nprukiaaHbIx 3a1a4 ¢ IOMOIIBIO CUCTEMBbI
JIMHEMHBIX YPABHEHUU.
CucreMsbl 1 COBOKYITHOCTH pallMOHAIbHBIX YPABHEHUM U HEPABEHCTB.
[IpuMeHeHne ypaBHEHUH, CHCTEM U HEPABEHCTB K PELICHUIO MAaTEMATHYECKUX 3a/1a4
W 33/1a4 U3 pa3IMYHbIX 001acTe HAYKH U PeabHOM KU3HU
Tema 4. ®yHkuum u OyHknusa, cnocoowl 3amaHuss QyHkiuu. ['padux Gynknuu. B3zanmaO 0OpaTHBIC
rpaduxu. yHKIHH.
OO0macth ompeAesieHus] W MHOXKECTBO 3HaueHWi ¢yHkuuu. Hymm ¢yHKIUM.
[TpomexyTKH 3HAKOMOCTOSAHCTBA. YETHBIC M HEUETHBIE (DYHKIINU.
CrenenHast pyHKIUS C HATYpaJbHBIM U IIEJIBIM TIoKa3areneM. E€ cBoiicTBa u rpaduk. 16 3 3 JIP,
CBoiicTBa u rpauk KOpHS 1-Oi CTETICHHU. MP.,IIP

TpuroHoMeTprudeckass OKpY>KHOCTb, OIPEEIICHUE TPUTOHOMETPUICCKUAX (YHKIIHI
YHCIIOBOTO apTryMEHTa.

Cnoco0Os1 3amanus ¢yHkuuu. B3zanmao oOpartnbie dyHkumu. ['paduk QyHKINM.
Oo6nacth onpesencHusi 1 MHOKECTBO 3HaueHU ¢pyHkumu. Hynu dyaxmuum. [IpomexyTku




3HAaKONOCTOAHCTBA. UETHBIe W HeuéTHble (QyHKUMHU. CTENeHb C LEJbIM I0Ka3aTeseM.
CrannmaptHas (opma 3amucu JEHCTBUTEIBLHOTO 4YHcia. Vcronb3oBaHHWE MOAXOISAIICH
dbopMBl  3amUCH  JEHCTBUTEIBHBIX YHCET JUIsl pEIIeHUS NPAKTUYECKUX 33134
U TIpeJcTaBieHus NaHHbIX. CTeneHHas (PyHKIMS ¢ HATYpaJbHBIM U LIEJBIM MTOKa3aTesIeM.
E€ cBoiicTBa u rpaguk.

[lepuoanueckue ¢pyHkuuu. [IpoMexyTk MOHOTOHHOCTH (pyHKUIHMU. MakcUMyMBbl U
MUHUMYMBI GyHKIMU. Hanbonpiiee 1 HauMeHblIee 3HaueHNe (QYHKIMH Ha IIPOMEXKYTKE.

Tpuronomerpudeckue GyHKIIUH, UX CBOMCTBA U TpadUKH.

[lokazarenbHass u Jorapupmuueckas (QYHKIMH, HX CBOWCTBA M TIpaduKH.
Ucnons3zoBanne rpadukoB (YyHKIHA I8 pEIICHUS YpPaBHEHUW W JIMHEWHBIX CHCTEM.
Hcnonb3oBanue rpadukoB (yHKUMNA AT MCCIEIOBAHUS MPOLIECCOB U 3aBUCHMOCTEH,
KOTOpbI€ BO3HUKAIOT MpPH PELICHUH 3a/ad U3 APYTUX y4eOHBIX MPEAMETOB U PeajbHOU
KHU3HU.

KonTpoabHas padora

2 cemecTp

132

56

76

Tema 5. Hauauaa
MATEMATHYECKOI0
aHaJIN3a.

IlocnegoBaTenpHOCTH, CIOCOOBI 3amaHUs IOCIENOBATENLHOCTEH. MOHOTOHHEIE
MTOCJIEI0BATEIBbHOCTH.

Apudmernueckass M TeoMeTpuyeckas mporpeccuu. beckoHeyHo yObIBaromas
reomerpuueckas mnporpeccus. Cymma OECKOHEYHO YOBIBAIOIIEH T€OMETPUYECKOM
nporpeccuu. @opMyiia CI0KHBIX IPOLEHTOB. Vcnonap30BaHNe IPOrpeccuy sl peIeHus
peanbHBIX 3a/1a4 IPUKJIAJTHOTO Xapakrepa.

HenpepoiBable pyHKIMU. METOI HHTEPBAIOB /IS PEIICHUS HEPABEHCTB.

[TpousBognas pyukimu. ['eomerprdeckuiit 1 GU3MIECKUN CMBICI TPOU3BOTHOM.

[Tpou3BosaHbIe 3meMEHTApHBIX (QyHKIMA. DOpMyNIbl HAXOXKACHUS HPOM3BOIHON
CYMMBI, IPOU3BEACHUS U YACTHOTO QYHKIUH.

[IpuMeHeHne TPOU3BOAHOW K MCCIENOBAHUIO (YHKIMA Ha MOHOTOHHOCTh U
skcTpemMmyMbl. HaxoxaeHne HanbobIIero 1 HauMeHbIIero 3HaueHus QyHKIIUU Ha OTPE3KeE.

IIpumeHeHne MPOU3BOIHON JUIsl HAXOXKIEHUS HAWIYYIIEro peLICHUS B IPUKIIAIHBIX
3a/1a4ax, JJs ONpeesIeHUs] CKOPOCTH IMPoLiecca, 3a1aHHOT0 GopMyIIoil uiu rpaduKkoM.

ITepBooOpaznas. Tabnuiia nepBooOpa3HbIX.

HuTerpai, ero reomerpuyeckuii U pu3ndecKkuil CMbICT. BrIuucieHne nuTerpaia mo
¢dopmyne Heiorona-Jleitbnuna.

58

26

32




Tema 6. IIpsimMble u
IJIOCKOCTH B
NPOCTPaHCTBeE.
IMapa/ueabHOCTH
NPAMBIX U IJIOCKOCTE.

OcHoBHbIE TOHATHS cTepeoMeTpuH. Touka, mpsmas, MIOCKOCTb, IMPOCTPAHCTBO.
IToHATHE 00 aKCMOMATHYECKOM IOCTPOEHUHU CTEPEOMETPUU: aKCHOMBI CTEPEOMETPHH U
CJICJICTBHS U3 HUX.

B3aumHOE  pacnosio)keHHE TpPSAMBIX B IPOCTPAHCTBE:  IIEPECEKAIOIIHECH,
NapajuleIbHbIe U CKpeIlUBaromuecs npsaMele. [lapamienbHOCTh MPSAMBIX U IIIOCKOCTER B
IIPOCTPAHCTBE: MapaJIJICIIBHBIC NPSMBIE B IPOCTPAHCTBE; MAPAJLIENBHOCTD TPEX NMPSAMBIX;
MapaJUIEIbHOCTh MPSIMOM U IUIOCKOCTH. YTIUIBI C COHAIPAaBICHHBIMM CTOPOHAMM; YIOJI
MEXIy IpsAMBIMH B MpPOCTpaHCTBE. IlapaienbHOCTH IUIOCKOCTEH: NapajulelIbHbIC
IJIOCKOCTH; CBOMCTBA IapaJUIEIbHBIX INIOCKOCTEH. IIpocreiimme npocTpaHCTBEHHBIE
(GUryphl Ha IJIOCKOCTH: TETPa’Ip, KyO, mapajieJenune];; IOCTPOSHUE CEYEHUH.

JIP,
MP,TIP

Tema 7.
IepneHAUKYJIAPHOCTH
NPAMBIX U IJIOCKOCTEi.
Yriabl MexKILy
NPSIMbIMH u
IVIOCKOCTSIMHU

[lepneHUKYIAPHOCTh NPSMOM UM INIOCKOCTH: IEPIECHAUKYJSPHBIE MpsMbIE B
IIPOCTPAHCTBE, MPSMBIC IMApPAJICIBHBIE U IEPIEHIUKYJAPHBIE K IUIOCKOCTH, NPU3HAK
MEPIEHIUKYISIPHOCTH INPSAMONM M IUIOCKOCTH, T€OpeMa O MPSIMOW MEPIEHAUKYJISIPHON
IIJIOCKOCTH.

VYrisl B NPOCTPAHCTBE: Yo MEXAY MNPsIMOM U INIOCKOCTBIO; IBYTPAaHHBIM yrod,
JIMHEHHBIN yTOJ ABYTPAHHOTO yTJIA.

[lepnieHqUKYIISAp U HAKIIOHHBIE: PACCTOSHUE OT TOYKU J10 IUIOCKOCTH, PACCTOSIHUE OT
OpsIMOMl 10 IUIOCKOCTH, HpOEeKUUs (GUrypsl Ha IUIOCKOCTh. [leprneHauKyIsipHOCTh
IJIOCKOCTEM: IMpPU3HAK IEPIEHIUKYISAPHOCTH JBYX IUIOCKOCTeH. Teopema o TpEx
HEPIECHIUKYIISIPaXx.

JIP,
MP,TIP

Tema 8.
MHororpaHHMKH

[lonsiTHE MHOTrOrpaHHUKA, OCHOBHBIE 3JEMEHThl MHOTOIPDAaHHMKA, BBINYKIbIE U
HEBBIITYKJIbIE MHOIOTPaHHUKH; pa3BEPTKa MHOrorpaHHuka. [Ipuszma: n-yronpHas npusma;
IrpaHd W OCHOBAaHUS NPHU3MBI, TpsiMasi W HAKIOHHAs TPU3MBI; OOKOBass W TMOJIHAsS
MMOBEPXHOCTh Mpu3Mbl. [lapamnenenunen, OpsSMOYTOJbHBIM NapaJUIENICIUIE] W €ro
cBoiicTBa. [Iupamua: n-yroiapHas nupamMuaa, TPaHU U OCHOBAHUE MUPAMUJIbL;, OOKOBast U
ITOJIHAs TOBEPXHOCTh MUPAMHU/IBI; TPABUIIbHAS M yCEUEHHASI TUpaMua. DJIEMEHTHI TPU3MBbI
u nupamuibl. [IpaBuUibHbIE MHOTOTPaHHUKU: TMOHSTHE MPABUIBHOIO MHOTOTPAHHUKA;
MpaBUJIbHAs NpPU3Ma U NpAaBWIbHAS NMHUpPAMUJA; MPAaBWIbHAS TPEYroJibHAs NupamMuia U
NpaBUIBHBIN TeTpasrap; KyO. [IpencraBneHne o nMpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
nonexaap u ukocasap. CedeHust NpU3Mbl U IMPAMHU/IBIL.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIIBHO TOUKH, IPSMOM, MIJIOCKOCTH.
DeMEeHThl CHMMETPHUH B MUPAMUJIAX, NapaJUIeIeIUIeaX, TPaBUIbHBIX MHOTOIPAHHHKAX.

JIP,
MP,IIP

Tema 9. O0nLEMBI
MHOTOTPAHHUKOB

Bbruucnenue »1€MEHTOB MHOTOIpaHHMKOB: pEOpa, QuaroHanu, yrisl. Ilmomans
OOKOBOM MOBEPXHOCTH M TOJHOM MOBEPXHOCTH MPSAMOW MPHU3MBI, IO OCHOBAHUH,
TeopemMa 0 OOKOBOM MOBEPXHOCTH MPsIMOM Npu3Mbl. [1momans 60KOBOW MOBEPXHOCTH U

JIP,
MP,TIP




IIOBEPXHOCTU IPAaBWIBHOM IHMPAMUJIBI, TEOpeMa O IUIOLANU YCCYEHHOW NUPAMMIBL.
[Tonsitue 06 00BEMe. OOBEM MUPaMUJIBI, TIPU3MBI.

[TonoGHbIe Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXTy TUIOIIAASIMU TIOBEPXHOCTEH,
00BEMaMH ITOTOOHBIX TE.

Tema 10. Tena
BpallleHUus

[unuaapudeckast MOBEPXHOCTh, 00Pa3yOIIKe MIIHHAPUISCKON MTOBEPXHOCTH, OCh
UWIMHIPUYECKONH moBepxHOCTU. [lunmuuap: ocHoBaHusi M OOKOBas MOBEPXHOCTb,
o0pa3yromias U 0Ch; IUIOMAAh OOKOBOW U TIOTHOW MOBEPXHOCTH.

Konunyeckas moBepXxHOCTh, 00pa3yrolire KOHHYeCKO MOBEPXHOCTH, OCh U BEPIIIMHA
KOHHYECKOH moBepxHOCTH. KOHyC: OCHOBaHME U BepIIMHA, 00pa3yolas u 0Ch; IJIOLIAIb
OOKOBOW M MOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIoIIue U BRICOTa; OCHOBAHHMS
1 OOKOBast MOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, Auamerp; IIomaab NoBepxHocTu cheprl. Bzanmuoe
pacrionioskeHue chepbl U INIOCKOCTH; KacaTeNlbHas INIOCKOCTh K cdepe; MmIomaas chepsl.

N300paxeHnue Ten BpalleHUs Ha MI0CKOCTU. Pa3BépTka HUIMHIpa U KOHYCA.

KoMOuHammu Ten BpaiieHus ¥ MHOTOTpaHHUKOB. MHOTOTpaHHUK, ONTMCAHHBIA OKOJIO
cdepsl; cdepa, BucaHHasi B MHOTOTPAHHUK, UJIM TEJI0 BpalllEHHUSI.

10

JIP,
MP,IIP

Tema 11. O0LEMBI TE

[Tonsitue 06 00bEMe. OcHOBHBIE CBOHCTBa O00BEMOB Ten. Teopema 00 oO0BEME
NPSIMOYTOJIBHOTO Tapajuiesenurneaa u ciueactsus u3 He€. OOBEM LMIMHIpPA, KOHYCA.
O0BEM mapa u Twiomaask chepwl.

[TonoGHbIe Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXTy TUIOIIAISIMU TIOBEPXHOCTEH,
00BEMaMH ITOTOOHBIX TE.

Cevenust nwimMHApa (MapauielbHO M TEPIEHAWKYISIPHO OCH), CEUYEHHUS KOHyca
(mapaienbHOE OCHOBAHUIO U MPOXO/IINee Yepe3 BEPIIUHY ), CEUCHHUS [apa.

10

JIP,
MP,TIP

Tema 12. BekTops! 1
KOOP/ANHATHI B
NPOCTPAHCTBE

Bekrop Ha miockoctTM W B mpocTpaHcTBe. COKEHHE W BBIYMTAHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha uucio. PasnokeHue BekTopa MO TPEM HEKOMIUIAHAPHBIM
BekTopaM. [IpaBuno mapamienenumnena.

Pemienue 3agad, CBSI3aHHBIX C NPUMEHEHHEM MPABUI JEHCTBUUA C BEKTOPAMM.
[IpssiMmoyronbHasi cucremMa KOOpAWHAT B mpocTtpaHcTBe. KoopaumHaTel  BekTOpa.
[Ipocreiimme 3a7a4u B KOOpAMHATAX. YTOJI MEXAY BeKTOpaMu. CKaJIIpHOE MPOU3BEICHUE
BEKTOPOB.

Brruncnenue yrioB Mexay OpSMbIME U IUIOCKOCTSIMH. KoOpanHaTHO-BEKTOPHBIN
MCTOJ IPpU PCIICHUU I'COMCTPHUYICCKUX 3a1a4.

10

JIP,
MP,TIP

Tema 13."BeposiTHoCTH
H cTATHCTHKA"

[IpeacraBnenne MaHHBIX C MOMOIIBIO TaOyuuil U auarpamMm. CpemHee apudMeETHUYECKOE,
MearaHa, HauOoblllee W HaWMEHBIIee 3HAYCHUS, pa3Max, JUCTIEPCUS W CTaHAApTHOE
OTKJIOHCHHE YHCIJIOBBIX HAOOPOB.

16
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Crny4aifHble SKCTIEPUMEHTHI (OTBITHI) M CIIyYailHBIE COOBITHS. DJIEMEHTapHBIC COOBITHS
(ucxozpl). BeposTHOCTH cioy4yaiiHOTO COOBITHA. BIM30CTH YacTOTBI M BEPOSTHOCTH
coOpiTuid. Ciy4aifHble ONBITEI C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITHUSMHU.
BeposiTHOCTH COOBITHI B ONBITAX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMHU.
Onepauuu Haja COOBITUSIMU: TepeceueHue, 00beqMHEHNE, POTHUBOMOIOKHBIE COOBITHUS.
Huarpammsl Diinepa. @opmyia c0KeHUs1 BEpPOATHOCTEN.

VYcnoBHas BEpOATHOCTh. Y MHOKEHUE BEPOSITHOCTEN. JlepeBO ClydyailHOrO SKCIIEPUMEHTA.
®opmyia nonHo# BeposTHOCTH. HezaBucumbie COOBITHS.

KomOunaropHoe npaBuiio ymHoxeHus. [lepectanoBku u pakropuan. Yucao codeTaHui.
Tpeyronpuuk [Tackans. @opmyna 6unoma HeroToHa.

bunapHbIi ClTy4aifHBINA ONBIT (MCIIBITAHUE), YCTIEX M HeyAada. He3aBruCHMbIE UCTIBITaHMUS.
Cepust HE3aBUCHMBIX HUCIIBITAaHUN 110 mepBoro ycmnexa. Cepus HE3aBUCHMBIX HCIBITAHUN
bepnysnu.

Cnyuaiinas BenuuuHa. PacnpeneneHue BeposiTHOcTed. /Jluarpamma pacnpezeneHusl.
[Ipumeps! pacnpesenieHnid, B TOM 4Hciie, TeOMETPUUECKOe U OMHOMHUAIIBHOE.

YucnoBble XapaKTEPUCTUKU CITyYalHbIX BEJIMUMH: MAaTEMaTHUECKOE OKUJAaHHUE, TUCTIEPCHS
U CTaHJIAPTHOE OTKJIOHEHHME. [[prumepsl NpUMEHEHHs] MaTEMaTUYECKOr0 OKUJIaHUsl, B TOM
quclie B 3ajadyax M3 TOBCEIHEBHOHM >XM3HH. MaTemaThyeckoe OXHIaHue OWHAPHOM
CIIy4YailHOM BeNWYMHBL. MaremMaTH4YecKoe OKHAAHUE CYMMbl CIy4alHbBIX BEJIUYHH.
MaremaTnueckoe OXHIAHHE M JUCHEPCUS TEOMETPHUECKOro M OMHOMMAJILHOTO
pacnpeneneHuil.

3aKkoH OOJIBLIMX YMCENl M €ro poJib B HAayKe, MpHpoJe U oduiecTBe. BrIOOpoUHbIT MeTO
HUCCIIETOBaHUN.

IIpumepsl HeNpephIBHBIX Clay4yailHbIX BeIWYMH. IIOHSATHE O MJIOTHOCTH pacHpeleiIeHMUs.
3ajaun, NOPUBOJASIIME K HOPMaJIbHOMY pacnpeneneHuto. llonstue o HopMaabHOM
pacnpeesIeHUu.

IK3aMeH

UTOI'O IO KYPCY:
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3. YCJIOBUS PEAJIM3ALIMA ITPOTPAMMBI OBIIIEOBPA3OBATEJBHOM

T CHATIIAHBI

3.1. Ocnamenue y4eO0HOro kabuHeTa
JlocTikeHre OCHOBHOM I1€IM M3ydeHHs Kypca: «Maremaruka» TpeOyeT oOecredeHus

UH(OPMAIIMOHHO-TEXHUIECKUMH PeCypcamu.

JU71st IpOBeIeHNs IEKIIMOHHBIX 3aHSITUH UCIOJIB3YIOTCS ITPOEKTOP, HOYTOYK.
B kauecTBe CcpelncTB MarepHaJbHO-TEXHHUYECKOTO OOecreueHus] JaHHOW ydueOHOM

JUCLUIUIMHBI IIPENyCMAaTPUBAETCSl UCIIONIB30BAaHUE KOMIBIOTEPHOIO KJIAcca, C MCIOIb30BaHUEM
KOMITbIOTEPHO# nporpammsl Power Point.

Kpowme toro, aisa 3ppexkTUBHOrO 1 Ka4eCTBEHHOTO MTPOBEACHUS 3aHATUN UCIIOIb3YETCs

MyJIbTUMEINIHOE 000pyI0BaHKE, KAJIBKYJIATOPHIL.

3.2. UaopmannoHHOe o0ecnieyeHne peain3aliu MporpaMmbl

OcHoBHas1 JIMTEpaTypa:

Marematuka: anredpa u | Aimumos I11LA., AKIMOHEPHOE 10-11
Hayasia Komsarua FO.M., |o0miecTBo

MaTeEMaTUUECKOTO TkayeBa M.B. "N31aTenLCTBO

aHaJIM3a, FEOMETPHUSL. U ApyTue "IIpocBenienue”

Anrebpa u Havana

MaTEeMaTHYECKOTO

aHanM3a

Maremaruka: anreopa u | Atanacsu JI.C., | AkumoHepHoe 10-11
Hauania Byty3oB B.®., 00111eCTBO

MaTeEMaTUUECKOTO Kanmomies C.b. "N31aTensLCTBO

aHaJIM3a, FEOMETPHSL. U ApyTue "IIpocBenienue”

['eomeTpus

JlomoJHUTeIbHAA JINTepaTypa:

1. Boromonos, H. B. Ilpaktuueckue 3aHaTHsa 1o MmareMatuke B 2 4. Yacte 1 :
yaeOHOoe TTocobue AJis cpeHero npodeccuonanbHoro oopasosanus / H. B. boromomnos. — 11-e
u3J1., mepepad. u pomn. — Mocksa : M3natensctBo FOpaiit, 2023. — 326 c.

2. Jamuarep B. A. T'eomeTpust: METON aHAJOTHH : Y4eOHOE ITOCOOME IS CPETHETO
npodeccuonansHoro oopazosanus / B. A. Jlanunrep, P. FO. KoctroueHko. — 2-e u3f., ucmp. u
norn. — Mocksa : U3patensctBo FOpait, 2022. — 136 c.

3. Janunrep, B. A. Maremaruka: 3anaum ¢ napameTpamu B 2 4. Yacts 1 : yueGHoe
nocobue tst cpeaHero npodeccruonanbHoro oopazoanus / B. A. Jlanmunrep. — 2-e u31., HCTIp.
u gom. — Mocksa : U3parensctBo FOpaiit, 2023. — 466 c.

4. Kpacc M. C. Martemarnka B 5)KOHOMHUKE. Ba30BbIii Kypc : yUeOHHK JJI CPETHETO
npodeccuonansHoro obpazosanmsi/ M. C. Kpacc. — 2-e u3a., ucnp. u mom. — Mocksa :
N3patensctBo FOpaiit, 2022. — 471 c.

5. Kpemep, H.IIl. DneMeHTHl IUHEHHONW anreOphbl: yuyeOHMK M HPAKTUKYM IS
cpennero  mpodeccuonansHoro  oOpasoBanus/  H. Il Kpemep, M. H. ®puamasn,
N. M. Tpumun ; non penakuuein H. . Kpemepa. — 2-e wu3n., ucnp. m gomn. — Mocksa :
MzparensctBo KOpaiit, 2023. — 422 c.

6. Mopakosuu A.I'. MaTtemaTtnka : anrebpa ¥ Hadaga MaTEMAaTHYECKOTO aHAJIM3a,
reomerpusi. Anrebpa W Hayana MareMaTudeckoro aamusa. 10 kmacc. Y4eOHUK st




o01meo0pa3oBaTeNbHBIX opraHu3anuii (6a3oBbIil U yriayOneHHbl ypoBHHM). B 2 u. / ATl
MopakoBud u 1p. ; noa penakiuend A.I'. Mopakosuya. — 7-e u3a., crep. — M. : MHeMo3uHa,
2022.-351c.

7. Mopakosuu A.I'. Matemaruka : anrebpa M Hayala MaTeMaTHYECKOrO aHAJIM3a,
reomerpusi. Anrebpa W Hayana MareMaTudeckoro amanmusa. 11 xmace. YueOHuK st
0011e00pa3oBaTeNbHBIX OpraHu3anuii (0a30BbIl U yriayOsieHHbIH ypoBHH). B 2 4. / A.T.
Mopaxkosuy, I1.B. Cemenos. — 8-e usn., crep. — M. : Muemo3suna, 2022. — 319 c.

HNHpopManOHHO-CIIPABOYHbIE CHCTEMBI:
DnekTpoHHO-O0ubmoreunas cucrema SHAHUY M.

4. OueHka pe3yJbTaTOB 0CBOEHHS 0011€00pa30BaTENbLHON TUCHUIIMHBI

KoHTposib ¥ OlleHKa OCBOCHMsI YYeOHOW AMCITUIUIMHBI «MartemaThuka» o0ecredrnBaeTCs
MPOMEXKYTOUHON arTecTalieil W TeKyIIMM KOHTPOJE WHIWBUIYAITbHBIX 00pPa30BaTEIbHBIX
JOCTHKEHUH oOyuaronmxcs. TeKymuid KOHTPOJh MPOBOAUTCS IpernojaBaTelieM B IMpoIecce
MPOBEJCHUS TMPAKTUYSCKUX 3aHATUN, TECTUPOBAHUSA, OINpOCa, a TakKKE BBIOIHEHUS
00y4JarmUMUC WHAUBHIYAIbHBIX 3aqaHuil. OO0ydeHune Mo y4eOHOMY MpeIMETy 3aBepIiaeTcs
MIPOMEKYTOUYHOM aTTecTaruelt B popMe KOHTPOJIbHOM paboThl B 1 cemecTp, B (hopme 3K3amMeHa BO
2 ceMmecTpe.

JIy1st MpOMEXKyTOYHOM aTTECTAIlMU M TEKYIIETr0 KOHTPOJISI 00pa30BaTEIbHBIM YUPEKICHHEM
coznatorcst pon bl orieHOUHBIX cpeacTB (POC).

[TpoBepsiembie TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS pabodei mporpaMmbl

Kon [TpoBepsieMbie TpeIMETHBIE PE3yIbTAThl OCBOCHUS OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTebHON MTPOTrpaMMBbI CPEHETO 00IIer0 00pa30BaHUS
pe3ynbrara
1 Yucna u BBIYUCICHUS

OnepupoBaTh MNOHATHSAMM: pAlMOHAIBHOE M JEHCTBUTEIBHOE YHCIIO,

1.1
OOBIKHOBEHHAS U ACCATUYHAS IPOOb, MPOIIEHTHI

BomonsaaTe  apudmernyeckue  omepanmud € PalUOHAIBHBIMH |

1.2 .
JEHCTBUTEIBHBIMY YU CIIAMU
13 BbimonHATe  OpUONMKEHHBIE  BBIUMCICHUS,  MCIOJB3Yys  IpaBUia
' OKpYIJIEHUS, A€TaTh IPUKUIKY U OLIEHKY pE3yJIbTaTa BEIYUCICHUN
OnepupoBaTh MOHATHSAMH: CTENIEHb C LIEJIBIM IOKA3aTEIEeM, CTaHIApTHAs
1.4 (dopma 3anMcu JEHCTBUTEIBHOTO YHCIA, KOPEHb HATYypaJIbHOM CTENEHH;

UCTIOJIb30BaTh MOAXOIAIIYI0 (POPMY 3amucH JEHCTBUTENBHBIX YUCET IS
peleHus NpakTUYECKUX 3a1a4 U IPEACTABICHNS TaHHBIX

OnepupoBaTh NOHATUSMHU: CUHYC, KOCUHYC M TAHT'€HC IPOU3BOJIBHOTO YTJIa;
1.5 UCMOJNb30BaTh  3alMCh  NPOM3BOJBHOIO  yIriia  4Yepe3  oOpaTHbIe
TpUTOHOMETpHUYecKHe (PyHKINU




1.1

OnepupoBaTh MOHATHSIMH: HATypalbHOE, LEJI0€ YHCIIO; HCIOIb30BaTh
NPU3HAKU JEIUMOCTH IEJIbIX YHCEeJ, Pa3NIoKeHHE YKClIa Ha MPOCThIE
MHO>KUTENH [Tl pEIIeHuUs 3a1a4

1.2

OHGpHpOBaTI) IMOHATHUEM: CTCIICHDL C pallMOHAJIBHBIM I1OKa3aTCJIEM

1.3

OmnepupoBaTh HOHATHSAMHU: JIOTApU(M YHCIIA, AECATHYHBIC U HATypalbHbIC
J0rapuQMbl

YpaBHEHUs U HEPABEHCTBA

2.1

OnepupoBaTh MOHATUAMHU: TOXIECTBO, YpaBHEHHE, HEPABEHCTBO, LENIOE,
palMoHalbHOE, UppanoHaIbHOE YpaBHEHHE, HEpPaBEHCTBO,
TPUTOHOMETPHUUYECKOE YPaBHEHUE

2.2

BoimonHsATe mpeoOpa3oBaHusi TPUTOHOMETPUUECKUX BBIPAXKEHUM U peliaTh
TPUTOHOMETPUYECKHUE YPAaBHEHUS

23

BrImonsaTh npeobpa3zoBaHus LENbIX, PALMOHATIBHBIX U WPPALIMOHATBHBIX
BBIDOXCHUM UM pEIIaTh OCHOBHBIC THIIBI LENbIX, PAalUOHAIBHBIX H
UPPALMOHAIILHBIX YPAaBHEHUN U HEPABEHCTB

24

[IpumeHATs ypaBHEHUS M HEPABEHCTBA JUIsl PELICHUS MAaTEMaTHUYECKUX
3ajiay M 3a]1a4 U3 Pa3IM4HbIX 00J1acTel HAyKU U peabHON )KU3HU

2.5

MonenupoBaTh peaibHble CUTYalldd Ha S3bIKE anreOpbl, COCTABIATH
BBIPAKCHMSI, YPABHEHUS, HEPABEHCTBA 110 YCJIOBHIO 3a/1ayd, UCCIIEOBATh
MOCTPOEHHBIE MOJIEIN C HCTIOIb30BAHUEM allllapara anreopsl

2.6

[IpumMeHATh CBOWCTBAa CTEMEHW I MpeoOpa3oBaHUS BBIPAKCHUH,
ONncprupoOBaTh IMOHATHAMHU: IIOKA3ATCIBbHOC YPABHCHUC U HCPABCHCTBO,
pelaTh OCHOBHBIE TUIIBI TOKA3aTeNbHBIX YPAaBHEHUH 1 HEPABEHCTB

2.7

BommonuaTe mnpeoOpa3oBaHUs BBIPAKEHUN, COJEpXKAIIUX JIOTapu(MBI;
OTIEpPUPOBATH MOHATUSMU: JIOTAPU(PMHUUECKOE YPaBHEHUE U HEPABEHCTBO;
pelaTb OCHOBHBIE TUIIBI IOTAPU(PMUUECKUX YPAaBHEHUH 1 HEPABEHCTB

2.8

HaxoauTts perieHus npocTeHImnx TPUTOHOMETPUIECKUX HEPABEHCTB

2.9

OnepupoBaTh MOHATHAMU: CUCTEMA JIMHENHBIX YPaBHEHUN U €€ PELICHMUE;
HCIT0JIB30BAaTh CUCTEMY JIMHEHHBIX YPaBHEHUH JIJISl pELICHUS IPAKTUYECKHUX
3a1a4y

2.10

Haxonuts perenys NpocTeUINX CUCTEM U COBOKYITHOCTEN palliOHAIbHBIX
YpaBHEHUH U HEPABEHCTB

2.11

MogenupoBaTh peanbHblE CHUTYyallUd Ha A3bIKE alreOpbl, COCTaBIAThH
BBIPAKCHMSI, YPAaBHEHUS, HEPABEHCTBA M CHUCTEMBl IO YCJIOBMIO 3a/ayH,
UCCIIEI0BaTh TOCTPOEHHBIE MOJIENH C MCIIOJIb30BaHUEM almapara ajreopbl

OyHKINUH U TpaPUKH

3.1

OnepupoBaTh NOHATHUAMU: (PYHKITHS, CITOCOOBI 3aaHusT (PYHKITMH, 001aCTh
ONpeNeNIeHusT U MHOXKECTBO 3HaueHW ¢GyHKuuMu, rpaduk QyHKIUH,
B3aUMHO OOpaTHBIC (PYHKITUN




OnepupoBaTh MOHATHSAMH: YETHOCTh M HEYETHOCTh (DYHKUHH, HYIH

3.2
(GYHKIIUH, TPOMEKYTKH 3HAKOTIOCTOSHCTBA
33 Hcnonp3oBatk rpaduku GyHKIUHN U1 pelieHns ypaBHeHUN
34 CrpouTth 1 unTaTh rpadUKu JTUHEHHON (QYHKIIMU, KBAAPATUYHON (PYHKIIUH,
) CTENEeHHON (YHKIIMH C LIETBIM IMOKa3aTeIeM
Hcnonws3oBath rpaduku (QyHKUMA IS HCCIEAOBAaHUS MPOLIECCOB H
35 3aBUCHUMOCTEH TpU pPElICHUW 3a7ad U3 JPYTHX Y4YeOHBIX MPEIMETOB U
' peasibHOM  JKM3HHM, BbIpaXaTb (QOpMyJaMH  3aBUCHUMOCTH  MEXIy
BEJIMYUHAMU
OnepupoBarh MOHATHUSAMH: TepUOAUYECcKas (PYHKIHS, MPOMEKYTKH
36 MOHOTOHHOCTH (PYHKIIMH, TOYKH SKCTpeMyMa (YHKIMH, HauOoJbliee U
’ HAaUMEHbIIIee 3HAYCHUS (PYHKIIUH HA MPOMEKYTKE; UCIOIB30BATh UX JUIS
uccienoBanus GyHKINH, 33JaHHOU rpaduKoM
OnepupoBath MOHATHIME: TpaUKU MOKa3aTeIbHON, TOTapUPMUIECKON 1
3.7 TPUTOHOMETPUYECKUX (PYHKIMN; wu300paxkaTh WX Ha KOOPIAWHATHOU
MJIOCKOCTH M UCTIOJB30BATH JIJISl PEILICHUs] YPAaBHEHUN U HEPABEHCTB
38 N306pakaTh Ha KOOPJMHATHON TNIOCKOCTH I'paUKU TUHEHHBIX YPaBHEHUIH
' Y HUCTOJIb30BaTh UX JIJIsI PEIICHUS] CUCTEMBI JIMHEUHBIX YPaBHEHUH
39 Hcnonws3oBath rpaduku (QYHKUMA IS HCCIEAOBAaHUS MPOLIECCOB H
' 3aBUCUMOCTEH U3 IPYyTUX yU4eOHBIX AUCIUIUINH
4 Hauana maTremaTuyeckoro aHamuza
41 OnepupoBarh MOHATHSAMH: IOCJIEIOBATEILHOCTD, apudMeTndeckass W
' reoMeTpHuuecKas Mporpeccuu
OnepupoBaTh MOHATHSAMH: OECKOHEYHO YOBIBaroOIIas TIeoMeTphuecKas
4.2 mporpeccusi, CcyMMa OECKOHEYHO  YOBIBAIONIEH  T€OMETPUYECKOM
POrpeccuu
4.3 3amaBaTh MOCIEIOBATEIHHOCTH PA3IMYHBIMHU CIIOCOOAMU
OnepupoBaTh MOHATHSIMH: HENpepbiBHasS  (QyHKOUS, TPOU3BOIHAS
4.4 GyHKIMHM, MCIOJIb30BaTh T'€OMETPUYECKHA ¥ (U3UYECKUH  CMBICI
MIPOU3BOHOM ISl pellieHus 3aa4
45 HaxomuTe  mpou3BOAHBIE  DJIEMEHTApHBIX  (YHKIUH,  BBIYUCIATH
' MIPOU3BOIHBIE CYMMBI, IPOU3BEACHHUS, YACTHOTO QYHKIUI
Hcnonp30BaTh  NPOM3BOAHYIO JUIS  HUCClIeNoBaHMs  (QyHKUMHM  Ha
4.6 MOHOTOHHOCTb U 3KCTPEMYMBI, IPUMEHATh PE3YyJbTaThl UCCIECIOBAHUS K
MOCTPOEHUIO TpaduKOB
47 Hcnonp30BaTh MPOU3BOIHYIO JJII HAXOXACHUS HAWIYYIIEro pEIICHUS B
' MPUKIIAHBIX, B TOM YKCJIE COLMAIbHO-I)KOHOMUYECKHUX, 3a7a4ax
438 OnepupoBarh MOHATHUSAMH: TIEPBOOOpa3HAs © HWHTETpai;, IOHUMATH

TEOMETPUUYECKHUI M (PU3HUECKUI CMBICT HHTErpajia




4.9

HaxomuTh mepBooOpa3Hble 3JIeMEHTApHBIX (YHKIWH, BBIYACISITH HHTETPAT
o popmyne HeroToHa - Jleitbnuia

4.10

Pemratn MMPUKJIAAHBIC 3aa4¥, B TOM YUCJIC COLIMAJIbHO-3KOHOMUYCCKOTO U
(GU3NIECKOT0 XapakTepa, CPeJCTBAMH MaTEMAaTHIECKOTO aHaJI3a

MHo>kecTBa U JJOTHUKA

5.1

OHCpHpOBaTI) IMOHATHUAMMA: MHOXKCCTBO, OII€pallMi HaJl MHOXCCTBaMU

52

Hcnonp30BaTh  TEOPETUKO-MHOKECTBCHHBINM — ammapar il OIUCAHMs
peabHBIX MPOLIECCOB U SIBJICHUH, IPH PEILICHUN 33a]a4 U3 APYTUX yU4eOHbIX
IIPEAMETOB
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OnepupoBaThb  MNOHATHSMHU:  ONpElIENEHUE, TEopeMa,  CIEICTBHE,
JI0KA3aTeIIbCTBO

Teopust BEpOATHOCTEN U CTATUCTUKA

6.1

YuTaTth ¥ CTPOUTH TAOJIHUIIBI M THATPAMMBI

6.2

OnepupoBaTh MOHATUSIMU:  CpeaHee apudmeTrhyeckoe, MeauaHa,
HauOoJIbIlIee, HAMMEHbIIIEE 3HAYCHUE, pa3MaX MaCCHBA YMCIOBBIX JaHHBIX

6.3

OnepupoBaTh NOHATUSMH: CIIy4allHBIA SKCIIEPUMEHT (OIBIT) U CIy4aiiHOe
coObITHE, 3JIEMEHTApHOE COOBITHE (DJIEMEHTAPHBIM HCXOJM) CIIy4ailHOTO
ONbITa; HAXOJUTb BEPOATHOCTH B OIBITaX C PaBHOBO3MOXKHBIMU
Clly4aliHbIMU COOBITUSIMHU, HAXOJIUTh U CPABHUBATh BEPOSTHOCTH COOBITHI
B U3YYEHHBIX CIIy4YalHbIX SKCIIEPUMEHTAX

6.4

Haxonute u QopMmynupoBaTh COOBITHS: IEpecedeHue H OObeAMHEHHE
JAHHBIX COOBITHUH, COOBITHE, MPOTUBOIOJIOKHOE ITAHHOMY COOBITHIO;
N0JIb30BAThCS JUarpaMmamu JDitniepa u GopMyIioii ClI0KEeHUs BEPOSATHOCTEH
IPY PELIEHNH 33134

6.5

OnepupoBaTh NOHIATUSIMU: YCIIOBHAsI BEPOATHOCTH, HE3aBUCHMBbIE COOBITHS;
HaxXOoAWUuTb BCPOATHOCTU C IMOMOLIBIO IMpaBUJIa YMHOXCHHUA, C MMOMOIIBIO
JIepeBa CIIy4allHOT'O OIbITa

6.6

[IpumMeHsATH KOMOMHATOPHOE MPABUIIO YMHOXECHHS IIPU PELICHUH 33134

6.7

OH@pHpOBaTB MNOHATUAMU: HUCHBITAHUC, HC3aABUCHUMBLIC UCIBITAHUA, CCPUSL
UCIBITaHUH, yCIleX U HeyJauya; HaXOJUTh BEPOSATHOCTH COOBITUH B CEpUU
HE3aBUCHUMBIX HCHBITAaHUUI A0 TICPBOTO YCIICXa, HAXOAUTH BCPOATHOCTU
COOBITHH B CEpUU UCTIBITaHHUH bepHyn

6.8

OnepupoBaTh MOHATHSAMH: Cly4yailHas BENWYMHA, paclpeleieHue
BEPOATHOCTEN, AUarpaMma pacrpeaesieHus

6.9

CpaBHUBaTh BEpPOSATHOCTH 3HAUEHHWHW  CIy4yailHOW  BEJIWYMHBI  IIO
PaCIpeeNICHUIO WU C IIOMOIIBIO JUarpaMmm

6.10

OnepupoBaTb NOHATHEM MAaTEMAaTHYECKOTO OXKHIAHUSA, IPUBOAUTH
IIPUMEPBI TOr0, KaK IIPUMEHAETCS MaTEMaTUYECKOE OKUJIaHUE CIIy4yalHON




BCJIMYMHBI, HAXOMUTh MaTeMaTHUECKOe OXHJIaHUE TI0 JaHHOMY
pacrpeaeIeHuIo

6.11

Nwmeth MpeaACTaBJIICHHUC O 3aKOHC OOJIBIIMX YHCEIl

6.12

Hmets npencraBieHrne 0 HOpMaabHOM PACIPENEICHUN

I'eomerpus

7.1

OHGpI/IpOBaTB MOHATHUAMU: TOYKA, IIpAMas, MIOCKOCTb

7.2

[IpyMeHsTh aKCHOMBI CTEPEOMETPUHU U CIEICTBUS M3 HHUX MPU PEUICHUH
FeOMETPUUYECKHX 3a/1a4

7.3

OH@pHpOBaTB MOHATHUAMU: NaApaJJICJIBHOCT W HNCPICHAUKYJIAPHOCTH
MPSAMBIX U TIIOCKOCTEH

7.4

KnaccudunupoBaTe B3auMHOE pPACIIOIOKEHHE NPSMBIX M IJIOCKOCTEH B
IIPOCTPAHCTBE

7.5

OnepupoBaTh MOHATUSAMU: ABYTPAHHBIN Yroj, TPaHHU JBYTPaHHOIO yrija,
peOpo ABYIpaHHOIO YIJIa, JIMHEHHBIM yros ABYIpaHHOIO YIJia, IpagyCHas
Mepa ABYTPaHHOIO yria

7.6

OHGpI/IpOBaTB MOHATUAMU: MHOTOT'pPAaHHHUK, BBIHyKJIHfI n HGBBIHyK.HBIfI
MHOI'OI'paHHUK, 3JIEMCHTEI MHOT'OI'paHHHUKaA, HpaBI/IJ'II)HI)II\/'I MHOI'OI'paHHHUK

7.7

Pacno3naBaTh OCHOBHBIE BHJbl MHOTOTPAaHHUKOB (IMUpaMuja, MpuUsMa,
PSAMOYTOJIBHBIN Mapasuienenunes, Kyo)

7.8

KnaccudpumupoBate  MHOTOTpaHHUKH, BbIOMpass ~ OCHOBaHUS  JUIS
KJIacCU(UKAIUU (BBITYKIIbIC U HEBBITYKIIBIE MHOTOTPAaHHUKHU, TPABUIILHBIC
MHOTOTPaHHUKH, MPSMbIE U HAaKJIOHHBIE MPU3MBI, TapalIeIIeUIIEIb)

7.9

OHGpHpOBaTI) IMOHATHUAMU: CEKYyIIasd IMJIO0CKOCTh, CCHCHNEC MHOT'OI'PAaHHHUKOB

7.10

OOBSICHATH MPUHIUIIBI TIOCTPOCHHS CEUEHUN MHOTOTPAaHHUKOB, HUCIIOIb3YsI
METO/ CJIEJIOB

7.11

CTpOI/ITB CCUCHUA MHOI'OIPaHHUKOB MCTOAOM  CJICAOB, BBIIIOJHATH
(BBIHOCHBIE) TIJIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 0OBEMHBIX (PUTYD:
BUJ CBEPXY, COOKY, CHU3Y

7.12

Pematp 3aaun Ha HAXOXKICHHE TE€OMETPUUYECKUX BEIMYMH MO 00pas3Iam
WIN adropuTMaM, TPUMEHSS HW3BECTHBIC AHATUTUYECKHE METOJIbI TP
peUIeHUN CTaHJApTHBIX MaTeMaTHYEeCKHMX 3aJad Ha BBIYUCICHUE
pacCTOSTHUN MEXIYy ABYMsI TOYKaMH, OT TOYKH JIO MPSMOM, OT TOYKU O
MJIOCKOCTH, MEXK]Ty CKPEIIMBAIOIIUMHUCS MPSIMBIMU

7.13

Pemate 3a7aun Ha HaXOXKAECHUE T€OMETPUUECKUX BEJIMYHMH MO 0Opasiam
WIN aIropuTMaM, NPUMEHSS WM3BECTHBIC AHAJUTUYECKHE METOJbI IPHU
pPELIEHUH CTaHJApTHBIX MAaTEMaTHYECKHX 3a/ad Ha BBIUMCIIEHHE YIJIOB
MEXAY CKPEIIUBAIOIIUMHUCA NPSAMBIMH, MEXKIY HPSIMOM M IUIOCKOCTBIO,
MEXy TNIOCKOCTSIMHU, ABYTPAHHBIX YIJIOB




7.14

Boruncnsate 00beMbl U IJI0MAA1 TOBEPXHOCTENH MHOTOTPAHHUKOB (TIpHU3Ma,
nupaMuia) ¢ IpPUMEHEHHEM (OpPMYJI, BBIYUCIATH COOTHOIICHUS MEXIY
IUIOUIA/IIMU MTOBEPXHOCTEHN, 00beMaMHU MOT00HBIX MHOTOIPAaHHUKOB

7.15

OnepupoBaTh MOHATUSIMH: CUMMETPHS B IPOCTPAHCTBE, LIEHTP, OCh M
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh M IUIOCKOCTh CHMMETPUHN (UTYPHI

7.16

W3Bnekath, mpeoOpa3oBbIBaTb W MHTEPIPETUPOBATH HHEPOPMAIUIO O
IPOCTPAHCTBEHHBIX TIE€OMETPUYECKUX (Urypax, HPEICTaBICHHYI Ha
yeprexax U pUCyHKax

7.17

[IpumensTe reomerpudeckue (akThl Ui PEUICHUS CTEPEOMETPUUYECKUX
3a1a4, MPEANOJIArarlluX HECKOJBKO IIaroB pELIEHUs, €CIH YCIOBHS
NpUMEHEHUS 33JJaHbl B IBHOH (Qopme

7.18

[IpuMeHATH NpOCTEHIIME MPOrPaMMHBIE CPEACTBA M JJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPH PEILICHUN CTEPEOMETPUUECKHX 3aad

7.19

[IpuBOoaUTE mpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B NPUPOAE U
JKU3HU, PaCIlO3HABaTh IPOSBICHUE 3aKOHOB TEOMETPHH B UCKYCCTBE

7.20

[TpyMeHsTh MONy4YeHHbIE 3HAHUS Ha MPAKTUKE: aHAIU3UPOBATh pPeajibHbIC
CUTyalluu U MPUMEHATh U3YUYCHHbBIE MMOHATUS B MIPOLIECCE MOUCKA PEILICHUS
MaTeMaTHu4ecku cHopMyIMpOBaHHON MPOOIEMbI, MOAECTUPOBATH PeaIbHbIC
CUTyalluu Ha SI3bIKE T€OMETPUM, MCCIIEIOBATh IMOCTPOCHHBIE MOJIEIH C
UCIIOJIb30BaHUEM I'€OMETPUUYECKUX MOHIATUN U TeOpeM, anmnapara aiareopsl,
pemaTh  NpPaKTHYECKUE  3a/auyd,  CBSI3aHHbBIE C  HaXOXACHUEM
FEOMETPUUYECKUX BEIIMYMH
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